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EXECUTIVE SUMMARY

During July and August 2015, the National
Science Foundation engaged several groups

of representatives from the McMurdo Station
community in a series of intense information-
gathering sessions called “charrettes”. The purpose
of these charrettes was to vet McMurdo Master
Plan 2.0 with a more diverse and larger set of

end users than had been involved to date with the
Plan’s development. Primary objectives included
confirming the viability of version 2.0 of the Plan
as well as to gain any additional information that
could further optimize the layouts and other aspects
prior to proceeding with additional design work.
This report provides summary information and
supporting documentation generated from these
meetings.

The charrettes occurred July 13 — August 6, 2015.
Participants included grantees, allied and ancillary
support agencies, Antarctic Support Contract
personnel and members of the National Science
Foundation. Each week focused upon verifying or
clarifying specific end-user requirements to ensure
the Master Plan appropriately addresses current
and future needs for McMurdo Station. In order to
accomplish this goal, participants were encouraged
to envision logistical and other support components
required to execute science over a time frame
extending from now to 50 years info the future.

The meetings were highly productive. Attendees
were very well prepared, allowing discussions to
focus on challenging in depth both the Plan and

its assumptions. Discussions focused not only on
addressing ideas to optimize work flows and related
physical infrastructure requirements of those at the
meetings but also of the larger community not in
attendance. Throughout the sessions, attendees
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routinely expressed gratitude for the opportunity to
participate in the process and conveyed that they
understood how their input was being incorporated
into changes.

Significant results of the meetings are listed below.
1. Confirmed the Master Plan 2.0 guiding
principles, and primary facilities siting and
configuration.

2. Potential Master Plan adjustments include:

* The combination of the Vehicle Maintenance
Facility and Traverse Operations in one structure,
as opposed to two separate facilities as indicated in
the Master Plan.

* The remodel of the existing Vehicle Maintenance
Facility building to house the Mechanical
Equipment Center, Air National Guard, Air Ground
Equipment, and the Field Safety Training Program.
* Revisions to the Sea Ice Support structure to
house dive support, balloon launching, and
covered staging space for Grantees to load and
unload sea-ice science vehicles.

* The addition of a sky bridge to connect the
Information Technology Operations facility to the
Field Science Support facility.

3. Programming elements and conceptual building
layouts were developed for Information Technology
Operations, Crary Lab, Contingency Operations
(Fire and Medical), Central Services (multiple
areas), Sea Ice Support, and Lodging.

4. Grantees identified research community trends
which may impact the Plan, including:

* |dentification of the potential need for a future
boathouse, due to the potential of increased open
water in future years.

* Potential use of “shoulder seasons” made
possible by the introduction of winter flights. This
may reduce traditional summer population spikes
if science is allocated across a larger portion of the
calendar year.

5. Airfield planning will be for 2 separate fields:
wheeled and ski-equipped.

6. Expanding bandwidth off-continent could
possibly result in:

* Shift of selected additional activities off-continent,
reducing staff on station

* Expanded situational awareness in the
Continental United States (CONUS).

7. Allied agencies and others need an
understanding of the project schedule (particularly
construction activities) to allow for budget process
and transition planning.
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EXECUTIVE SUMMARY

Once this charrette report is formally submitted

to National Science Foundation, it will then be
submitted to the broader scientific community

that uses McMurdo Station to ensure holistic and
accurate representation of requirements. Users
will be requested to review the document, provide
comments which will then be annotated, or
answered, and have those comments, once vetted,
included in the Basis of Design document that will
feed into the eventual design drawings.

Once the charrette design review is complete and
design of the facilities has begun in earnest, the
scientific community will be offered an additional
chance to comment on the early design drawings
and have those comments become a part of the
overall design. Once this stage of the process is
complete, comments will be much more difficult
and expensive to incorporate as the design will
focus much more on engineering thus making
later changes costly and cumbersome. There will
be a formal design change process in place for
items of critical importance that had thus far been
overlooked or omitted but it will only be used
sparingly and under a high measure of scrutiny.
The earlier design requirements are identified and
incorporated the better and more accurate the
overall design documents will be.

Charrette Report

This charrette report chronicles the 4 weeks of
requirements gathering. It is organized into three
sections:

Section 1 contains summaries of salient
requirements by both week and by day.

Section 2 contains both descriptive and numeric
tabulation of space program areas resulting from
Section 1’s description of requirements.

Section 3 contains graphic adjacency diagrams that
describe the internal organization of all building
components.

The Appendix contains full transcripts of

all discussions, attendee list of each day’s
discussion. The appendix also contains follow-
up questionnaires by each of the participating
stakeholders.
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SECTION 1

Summary of Stakeholder Requirements



WEEK 1 - GRANTEES REQUIREMENTS

INTRODUCTION TO WEEK 1

This first week focused on the engagement of the Grantee community, with key representatives of all major
Science activities, from Deep Field, Town/Long Duration Balloon, Sea Ice, Dry Valleys and Traverse-based
investigations. Earth Sciences was under represented due to an international conference scheduling conflict
so review of the following pages will be critical from that discipline to ensure requirements are met.

WEEK 1 SUMMARY

Broad and consistent understanding, review and comment from Grantees and peers. Grantees
approached the week’s session with a global approach to incorporate not only their specific needs
but also the known needs of the larger grantee community who could not be physically present at the
charrettes.

* Confirmation of Master Plan 2.0 guiding principles and facilities configuration was a major goal of the
charrettes. If there were any fatal flaws in the logic of the Master Plan it was the intent of the charrette to
discover those flaws and find a workable solution.

* Additional input to consider for master planning was discussed heavily to identify potential future needs
that the Grantees saw trending in the research community. Three specific items came of this discussion:
* |dentification of a future potential boathouse.

* |dentification of an alternate balloon inflation area.
* Potential use of “shoulder seasons” made possible by the intfroduction of winter flights.

* Understanding of Grantee internal process flows and ideal adjacencies of sub-functions was critical
to the success of the charrettes. Questions were asked regarding movement of people and materials
and the constraints that make those process flows less efficient and also regarding ideal flow and
adjacencies.

* Understanding of Grantee lifestyles and priorities. This was a quality of life discussion that helped inform
Grantee schedules from eating to sleeping to recreation and other off-duty activities.

* Grantees had a true appreciation for the opportunity to participate and see their information
incorporated into the charrette process.
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WEEK 1 - GRANTEES' REQUIREMENTS

WEEK 1 - DAY 1

The week began with an introduction to the grantee community of the Master Plan’s basis, guiding principles

and organization.

MONDAY JULY 13 (1.1)

1.1.2 1:00-1:30
1.1.3 1:30-2:00

1.1.4 2:00-3:00
1.1.5 3:15-5:00

SUMMARY OF DAY

(ASC)
(ASC)

(©Z)
(©7)

Introductions and Objectives, Rules of Engagement

Review and Confirmation of MP 2.0: Goals, Assumptions, Parameters,
Building Siting

Material and Personnel Work Flows and Adjacencies

Science Operations Overview

. DC1.1.5.1  Role of science within McMurdo

. DC1.1.5.2  Current operations/Challenges

. DC1.1.5.3  Scalability of Spaces

. DC1.1.5.4  Anticipated science

This day was devoted to providing the Grantees an introduction to the charrette process, its goals, objectives

and schedule. In addition, Grantees were provided an overview of the McMurdo Master Plan, with explanation

of the logic of the building siting and proposed phasing sequence. Because improved operational efficiency

is one of the capstones of the McMurdo redevelopment, the logic of the proposed work flow, material and
personnel adjacencies were described.

Maijor discussion items included:

* The McMurdo redevelopment is first and foremost an efficiency project that allows the National Science

Foundation to spend less on infrastructure and support personnel and more on  scientific research.

* The resultant facility design should project prominence, but not at the expense of function, safety and

efficiency.

* The current fuel storage capacity of 2.5 years should be increased to 3 years in order to reduce the

frequency of the fuel vessel to every other year, resulting in significant transportation and personnel savings.

* There needs to be a heavy focus on safety while occupying the site during construction.

* The amount of wintfer science may increase with additional winter flights.

* Access to Arrival Heights operations is critical, whether by vehicle or through remote sensing.

* An analysis of electromagnetic interference should be conducted as part of the design process.

* Aflexible staging area is required for the staging of field science gear.
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WEEK 1 - GRANTEES REQUIREMENTS

WEEK 1 - DAY 2

Day 2 focused on an understanding of the processes by which the various grantee groups conduct their
operations, what aspects of McMurdo are successful in supporting the work, which aspects of McMurdo
pose challenges to their work, and the changing nature of their work.

TUESDAY JULY 14 (1.2)

1.2.0 8:30-9:30 (O2) Review previous day’s work
1.2.1 9:30-12:00 Break-out Sessions - Science
1.2.1.1 (0X4) Track 1: Deep Field Science
1.2.1.2 (FC/OZ) Track 2: Local Science: Sea Ice
1.2.1.3 (O2) Track 3: Local Science: Dry Valleys & Helicopter Supported Science
1.2.1.4 (FC/OZ) Track 4: Local Science: Long Duration Balloon/Town Science
1.2.2 1:00-5:00 (FC/O2) Debrief of Break-out Sessions and Confirmation of Requirements

SUMMARY OF DAY

Minimize touch points of supporting material.

* Minimize preparation time before deployment to the field.

* Streamline Science Support Staging in two ways:
a. Geographically (e.g. improved adjacency and reduced distance between work areas).
b. Operationally (e.g. optimized scheduling of work).

* Design for ease of movement of both goods and people between Crary Lab and the Field Science
Support Facility.

* Clear and intuitive way finding within facilities is required.

* Design will facilitate a clear orientation and access to support staff.

* There is a desire for dedicated storage space for multi-year projects.

* Continue the adaptability within the Crary Lab to foster interdisciplinary work.

* Salvaged building elements and historical material can be incorporated into new facilities.

BREAKOUT SESSIONS

Grantees were split into breakout sessions to discuss their scientific research and the process and methods
they use at McMurdo. Each group was asked the same questions and the following summarizes the
information gathered.

1.2.1.1 TRACK 1: DEEP FIELD SCIENCE

What is the specific nature of your scientific research?

* Geology - Studies volcanoes, cryosphere, and tectonics.
* lce change research.

e Seismic operations.
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WEEK 1 - GRANTEES' REQUIREMENTS

Telemetry.

Iridium or satellite to get data out.

Boat-based research and activity.

Longer season will allow more work.

Fewer smaller groups and more larger groups.
More ice drilling and submarines.

How does McMurdo Currently assist you to do good science?

Collaboration with other grantees.

Great support and ability to deal with changing needs due to the weather.
Good inventory.

24 hour access.

Food availability 24/7.

What impedes you from doing good science at McMurdo?

Lack of easy communication.

Receiving and staging access.

Lack of scientific collaborative space to promote learning and sharing of ideas.

On-ice training time could be done virtually before getting to the ice (for returning grantees).
Lack of storage/dedicated storage.

Too many cargo touches and inability to track it.

Lack of staging space — too many people/functions all happening in the same space at the same
time.

1.2.1.2TRACK 2: LOCAL SCIENCE: SEA ICE
What is the specific nature of your scientific research?

Field operation on the sea ice.

Water sampling.

Research involving animals.

Monitor impacts of science on the environment.

Where do you see your science going in the future?

Open water science research from McMurdo.

Field schedule reflecting science not logjistics.

Longer term experiments in the aquarium.

Higher frequency of staff transitions.

Greater collaboration efforts between different researchers.
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WEEK 1 - GRANTEES REQUIREMENTS

How does McMurdo currently assist you to do good science?
* Support capacity and personnel are phenomenal.

* Collaboration spaces between Grantees.

* Research lab.

* Ability to adapt lab space to meet their needs.

What impedes you from doing good science at McMurdo?

* Access to open water at McMurdo.

* Frequency of sample deliveries leaving McMurdo.

* Extending aquariums operating time.

* Increase need for meeting space.

*  Many touch points for frequently used items.

* No adequate tracking of stored items.

* Need more flexible meeting spaces especially for groups or 12 or more.
* No areas to work during weather delays.

* Bandwidth constraints.

*  Mud room to ease daily movement of people/things/equipment/samples.

1.2.1.3 TRACK 3: LOCAL SCIENCE: DRY VALLEYS & HELICOPTER SUPPORTED SCIENCE

What is the specific nature of your scientific research?

* Study of the existing soils, atmosphere, glaciers, streams, lakes etc. through sampling, scanning,
measuring, & monitoring.

* Long and short term studies in the field.

* The Grantees called themselves “vagabonds on the move” expressing their lack of a permanent
location for many of them.

*  Get to remote sites via heliport.

* Move a lot of gear to the field, back to Crary, and back to the field.
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WEEK 1 - GRANTEES' REQUIREMENTS

Where do you see your science going in the future?

More offseason work.

Use of drones.

Better use of telemetry.

Helicopter mounted sensors.

More access to higher places and more antennae.

How does McMurdo Currently assist you to do good science?

Support Information Package (SIP) process ensures things are prepared upon arrival.
Support is comprehensive; having parts and experts on location allows more research.
Labs being mixed up and versatile creates good cross pollination.

Informal collaborations with other grantees in Crary.

What impedes you from doing good science at McMurdo?

It takes at least 5 days upon arrival to get to field and 5 to 7 days to leave.
Storage space is limited.

Lack of storage at Heliport.

Long term storage can take days to access.

Many touch points for frequently used items.

No adequate tracking of stored items.

Need more flexible meeting spaces especially for groups or 12 or more.
No areas to work during weather delays.
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WEEK 1 - GRANTEES REQUIREMENTS

1.2.1.4 TRACK4: LOCAL SCIENCE: LONG DURATION BALLOON/TOWN SCIENCE
What is the specific nature of your scientific research?

* Light Detection and Ranging (LIDAR) at Arrival Heights.

* Long Term Ecological Research (LTER).

* Ice Bridge.

Where do you see your science going in the future?

* Ultra long duration ballooning.

* Geospace at McMurdo due to its unique location.
* Year round capacity.

* Increased use of drones.

How does McMurdo Currently assist you to do good science?
e ASC Support.
* Labs.

What impedes you from doing good science at McMurdo?
* Proximity of Helicopter to Crary to Arrival Height.

* Bandwidth.

* Transportation to Long Duration Balloon (LDB).

* Lack of staging.

* Lack of office/work space.

* Vibration in Crary lab.

* Food service for arrival heights.

e e,

N




WEEK 1 - GRANTEES' REQUIREMENTS

WEEK 1 - DAY 3

This day focused on the understanding of the Grantee requirements with respect to a remodeled Crary Lab,
and a new Field Science Support facility.

WEDNESDAY JULY 15 (1.3)

1.3.0 8:30-9:30 (O2) Review previous day’s work
1.3.1 9:30-10:00 (FC/OZ) Briefing on Crary Constraints
1.3.2 10:15-12:00 Break-out Sessions
1.3.2.1 (FC/O2) Track 1: Crary Lab Programming, Part 1
1.3.2.2 (O2) Track 2: New Field Science Support Facility Programming, Part 1
1.3.2.3 (O2) Track 3: Dive Services Programming
1.3.3 1:00-4:00 Break-out Sessions (Cont.)
1.3.3.1 (FC/O2) Track 1: Crary Lab Programming, Part 2
1.3.3.2 (O2) Track 2: New Field Science Support Facility Programming, Part 2

1.3.4 4:00-5:00 (FC/O2) Brief results of break-out sessions

BREAKOUT SESSIONS
1.32.1 TRACK 1: CRARY LAB PROGRAMMING

Peer institutions’ lab and research methods were reviewed.

An aspect of visibility and openness in building design using natural light was discussed, including using
interior glazing between labs.

Looked at traditional lab design and discussed trends to locate that out of labs in communal areas and
with Principal Investigator (Pl) offices.

The metrics of the existing building were reviewed.

Moving the mechanical system out of Crary opens up additional lab space.

The design approach is mainly to look at Phase 2.

Challenges with the existing building are recognized.

Service access and conditioned holding spaces need to be better aligned. The loading dock on the left
could be removed or shifted to the other side of the building.

More wet labs by Aquarium are needed.

Phase 1 has access to freezer and controlled environment.

Space to accommodate daily activities (including frequent trips in and out of Crary, staging and
temporary storage) is required.

Grantees return to Crary with a high volume of gear. Design will incorporate ways to keep movement of
gear out of the traffic flow in the corridors.

There is a functional need for office space with relationship to labs. More than one office for each
Principal Investigator (Pl), lab managers, students, technicians, efc. is required.

Informal meeting spaces are required .

Design will facilitate collaboration between different work centers.
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WEEK 1 - GRANTEES REQUIREMENTS
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WEEK 1 - GRANTEES' REQUIREMENTS

1.3.2.2 TRACK 2: NEW FIELD SCIENCE SUPPORT FACILITY PROGRAMMING

Concourse space will be covered but not heated, with large doors on both sides to protect the support
area from the weather.

Antarctic Terminal Operations (ATO) palletization has many trucks going in and out with little pedestrian
traffic. There will be room for 15 pallets with overflow space available in the Concourse.

“Storage pods” replaces the term “cages.” Thirty shared storage pods will be tall enough to
accommodate high tents. These could be dedicated storage pods.

Staging will be an open area for short term gear and equipment layout. A Grantee can use this space
to remove gear from their pod to test, calibrate and confirm that it is what they need. Grantees can
lock the items not going to field camp in storage pods. This space can also act as a temporary holding
place and drop location for Grantees that come in late at night from the field.

A physical barrier around the cargo area is required to keep cargo separate from people.

Field gear wash and repair will be located near where it enters the building from the field, which is near
the Search and Rescue (SAR) entrance.

Freezer space for sample storage is required.

Control rooms off alley will be present for sample storage, including 1 for South Pole, 1 refrigerator,
frozen storage area, 1 for Air National Guard (ANG) for supplies and fuel.

Dedicated location for hazardous materials will to be defined.

Space to test stoves, generators and other flammable equipment is required.

Additional door entrance lines up with loading dock to Crary.

-

- | |

1
/
-+

FIELD SCIENCE SUPPORT FACILITY ADJACENCY DIAGRAMS
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WEEK 1 - GRANTEES REQUIREMENTS

* Support staff will have offices where Grantees can find them that isn’t far from staging/cargo area.

* There will be an opportunity for touch down work spaces.

* Circulation space need to be wide enough to accommodate forklifts that move around the facility.

* Light mechanical equipment (not snow machines) can be stored in racks.

* Storing sleds on a mezzanine in the Concourse might be tough because they are occasionally needed in
the middle of the night, which would require someone there 24/7 to help get them down.

* The Mechanical Equipment Supervisor will have an office and some equipment present here; however,
repair and maintenance will occur in a central maintenance facility.

* Sea Ice usage of this space has not been determined.

* A potential mezzanine would house offices/workstations/conference rooms/electronics work shop. This
area is for Deep Field Grantees that don’t need wet or dry lab space in Crary but need desk space and
places for their team to meet. This will open up additional lab and desk space in Crary.

* Reduced need for trucks that move items from Science Cargo.

* The Concourse has ample room for storage.

* Design allows for consolidation of work centers includes Mechanical Equipment Center/Berg Field
Center/Hazardous Waste processor. Hours will be expanded as there will be 24/7 staff available.

*  Communications Shop will be in the new IT&C building but the field radios may come over to Field
Science Support Center.

* There could be a rail crane that would originate from trades shop and cross the alley.

* A robust walkway is ideal to move gear back and forth from Crary to Field Science Support Center. This
reduces the need for using tucks to transport equipment.

* Stair location needs to be determined.

* Mass cargo location needs to be determined.

e Space for 20’ containers is required.

* Stacking storage pods might be beneficial.

* Natural light options include skylights and clerestory lighting.

* The group feels that the layout captures many needs and represents flow and adjacencies correctly.
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WEEK 1 - GRANTEES' REQUIREMENTS

1.3.2.3 TRACK 3: DIVE SERVICES PROGRAMMING

Improved dive locker that includes a place to clean, rinse, hang, and store gear, with an administration
office is required. Space is required for sea ice staging, mud room, pod space, storage for traps and
nets, and a dedicated laundry.

A tank for supporting remote operated vehicles (ROV) use is required.

PistenBully parking area does not have to be heated but it can not be in a frozen area. This would
relieve the need for a plug line and it eliminates down time.

Idling vehicles cannot safely be near the compressor and tank filling area.

A place to store Zodiacs will be required if they are used in the future.

Balloon layout for short term and long term launching is required. Launch locations need to be
protected from the wind. Balloon needs are being reviewed.

6 -12 groups would use this facility on annual basis, with a maximum of 8 max at one time. Daily
weather balloons are launched two times per day.

Sea Ice user storage would eliminate the need to move non-essential equipment back to lab and offices.
Nearby fueling reduces travel time and wear & tear on equipment.

Grantees desire a team “storage locker” for equipment that does not go back to the lab

Safe loading of vehicles will be accommodated.

New Dive Services would have direct access to Crary.

SEA ICE SUPPORT FACILITY ADJACENCY DIAGRAMS
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WEEK 1 - GRANTEES REQUIREMENTS

WEEK 1 - DAY 4

This day focused on the Grantee experience with respect to quality of life and collaboration. The day
concluded with a third review and refinement of Grantee requirements with respect to the Field Science
Support facility.

THURSDAY JULY 16 (1.4)
1.4.0 8:30-92:00 (O2) Review previous day’s work
1.4.1 9:00-10:00 (O2)
1.4.2 10:15-12:00 (OZ)

Central Services: General Overview

Central Services: Recreation and Quality of Life

. DC4.4.1 Physical Recreation

. DC4.4.2 Skills Development

. DC4.4.3 Collaboration/Social Spaces

1.4.2 1:00-2:00 (02 Central Services: Entry Experience & Orientation
1.4.3 2:00-3:15 (O2) Central Services: Food Services and Dining
1.4.4 3:30-5:00 (O2) Field Science Support Programming, Part 3
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WEEK 1 - GRANTEES' REQUIREMENTS

BREAKOUT SESSIONS

1.4.1 CENTRAL SERVICES: GENERAL OVERVIEW

* Eating, socializing and meetings will occur in Central Services.

* The building capitalizes on the views of the sea ice and beyond. This provides a link to the outdoors
throughout the day.

* A new entry between both buildings presents a clear sense of arrival.

* A place to shed extreme cold weather (ECW) gear when entering the building is required.

*  Multi-purpose exhibit and orientation space will allow views of the sea ice. This space can be used for
orientation, lectures, group meetings and social events.

* Daily food service activities including hand wash, dining, and kitchen flow will be determined.

* Dining area might sit at a higher elevation for better access to views.

* There is a potential for a growth chamber.

* Overhead bridges carry people and utilities from each lodge building and connect to central services
which prevents people from intersecting with utilities.

* Bag drag will occur in Central Services, adjacent to lodging.

* An area to pick up linens will to be determined.

* Laundry is adjacent but intentionally not present in the main orientation area.

1.4.2 CENTRAL SERVICES: RECREATION AND QUALITY OF LIFE

* Recreation space located on the second floor of the contingency wing provides recreation and social
spaces.

*  Gymnasium can be used for a variety of events such as plays, theatrical presentations, party space,
mountaineering training and climbing wall (having an area to the side with mattresses would allow
people to climb by themselves since self belay systems are problematic), bouldering, basketball,
volleyball, all-hands meeting space.

* Building the weight room above the lounge might be noisy with weights dropping on the floor.

* Sunday night science lecture has more than 100 people and could have up to 200 hundred if there was
more space.

*  Wine bar/Coffee house is an important part of informal spaces but also a place for collaboration. This
space should be more quiet than the lounge/bar space.
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WEEK 1 - GRANTEES REQUIREMENTS

* Coffee house currently has a variety of activities such as open-mic night, board games and cribbage.

* |deally this quiet space is isolated from a more social, active, and loud space.

* Chapel area requires privacy. The current staff is located in an office outside of the chapel. The new
location of the chapel will be determined and consider elements within the current structure that are of
historic significance.

* The store should connect to warehouse. Buying alcohol for personal consumption differs from getting
alcohol to the field and these methods of sales and distribution will be reviewed.

*  Gym areas for open area workouts like yoga, need to understand the range of activities we need to
accommodate. Group workout class accommodation.

* Private radio room is a great way for people to express themselves. It is likely that this feature will stay.

There are 6 dimensions of Well Being. The ones that most apply to McMurdo are:
*  Mindfulness — being fully engaged.

* Belonging — connected to others.

* Meaning - sense of purpose.

There are 4 day-to-day things that translate into a positive or negative experience. Our goal is to design
these new spaces to ensure we create positive experiences when at McMurdo:

1. How much people can express themselves.

2. How much they feel a sense of control.

3. How much they feel a sense of progressing.

4. Being autonomous.

* Positive outcomes of designing for Well Being are uplifted mood, reduction in stress, being more
stimulated.

*  Group responded to some of the interior concept images on the screen. OZ will set standards for
finishes and materials that are durable, easy to maintain, warm. Interiors will have access to daylight
and views.

* Concrete is too cold. Warmth, natural light, create something else that is not Antarctica — like New
Zealand does — something that reminds them of where they come from (lot of green at New Zealand
station).

* South Pole’s wood panel in galley is nice. Wood is not as durable and doesn’t do well in really
dry climates. Can use other materials that give the warmth of wood but are better suited for this
environment.

* Don't want to build in too many walls or doors. Will use furniture to help define space and provide
privacy. Felted furniture arrangements are durable and provide good acoustic control.
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WEEK 1 - GRANTEES' REQUIREMENTS

A Hut 10 type of space is needed as a place that is away from everyone else on station for smaller social
events.

The new station will offer alternate venues for gathering. It is important to design private but visible spaces
so that people will be accountable for their behavior.

Interior Space General Take-Aways:

* Coloris good as Antarctica is white/brown/gray. Don't use blue.

*  Warm materials are important after being out on the ice.

* Comfort is key, especially after being out on ice where they are sitting on hard benches, sleeping poorly,
efc.

* Bedrooms are designed for sleeping.

* Infroverts and extroverts will have differing opinions on how they use the dorm. Some will use as a
retreat space to get away. Some want daylight. Some want dark. Variety would be good.

* Concrete feels too cold.

* Don't make spaces feel institutional.

* Concept images are good for corporate environment but not for working and living in all the time.

* Think of ways people can personalize their space.

*  Cork walls might be good for pinning up personal items and they are warm and soft.

CRARY LAB DEVELOPMENT REVIEW SESSION (extra session)

Phase |

e There is currently a deficit in office space and meeting areas.

* The field party staging area turned into a lab.

* There is a large mud room with lockers off the spine. This space may shrink or move and could possible
be a Distinguished Visitor (DV) entrance.

* Adjacent to the mud room is a large conference room (meeting room).

* Needed storage space will be available by getting rid of mechanical rooms.

* Alarger receiving and staging area is required.

*  Currently storage is divided into two areas with a staging area adjacent.

* Additional hallway offices are required.

* Phase 1 currently has 1 lab, 4 offices, mud room, locker room, storage area, and a conference room.

*  Stairs to link to main building will be next to the lab.

* Alarger student area is needed.

*  More tables are required.

* Space is opened with daylighting.

*  More cubes or tables with adjacent offices and lab is required.

Phase 2
* Phase 2 has an even distribution of labs, including an electronics shop and basic duty shop.
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* Between Phase 1 and 2 there could be an open area with tables and chairs and windows.

* 4 labs are in the back area.

* T that is physically wired to equipment in the lab stays.

* The number of wet and dry labs has not been determined.

* Electronics that link to antennae on roof space (Grantee Test Space — not observation space on Central
Services) will stay.

* Phase 2 will remain as flexible as possible. Phase 2 has been able to accommodate large groups
because of its flexibility. Making it a dedicated space may remove some of the flexibility.

* Aquarium location needs additional lab space.

* Storage sizes and locations are being considered.

* Flexibility of space is a priority.

* By using flexible walls and cabinetry, the configuration can be changed.

* Large open spaces will be used for testing equipment.

*  Offices were originally designed for one person.

* Dry lab users use offices inside the lab.

* The need for offices in phase 2 will likely decrease.

* Instead of having an office in the lab, an option would be to go through the lab to get to the office.

*  Would like a way to move things up and down the spine. A of trolley system is an option.

* Floor surface needs to be smooth to accommodate the frequent moving of equipment for individual
projects.

* Field party staging is removed and all staging coming in from opposite side of building.

Phase 3

* There is a potential for 2 environmental rooms. There is room for more flexible since mechanical moves
out.

* |t is easy fo move the electrical room.

*  Modular design could accommodate specific uses.

* Labs could be narrower.

* One large supply and filtration tank is currently in use and could possibly be used in the new building.

* Enclosing the area near loading dock with a floor and another overhead door is a possibility.

* Every pod will have fans.

* There is a need for working outside of lab so experiments need daylight. Ideally this happens close to
the lab, however there are issues with shadows.
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* An open grated deck would allow access to the sun. The Aquarium might have a similar need.

* Building is structurally sound; however there is a concern about exterior panels, which has to do with the
original installation.

* Building has multiple mechanical and fan rooms. Constructing a pod adjacent to house mechanical is
an opfion.

e Circuitry will be evaluated.

* Storage areas will be reclaimed.

* Glass washing system is no longer needed.

* Better polishers are required.

*  Within aquarium there could be instrumentation to measure water coming out of water line — so you can
tell back at university what is going on

* Design will ensure that chemicals can not go down the drain.

* Universities require labs be certified to some sort of standard. NSF will provide the appropriate
standard.

* A water supply consultant is looking at the current water supply and requirements.

* Catwalk will stay in Phase 2. Antennae locations will be determined and line of site requirements will be
considered.

*  Walk-out access to the roof equipment from the stairs is required.

* An interactive distance classroom ability may be incorporated into Crary.
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WEEK 1 - DAY 5

This final day of the week consisted of reporting and review of the Grantee requirements to leadership within
the National Science Foundation.

FRIDAY JULY 17 (1.5)

1.5.1 8:30-10:00 (ASC/A-E Firms) Overview of MP 2.0, MREFC process, and current status
1.5.2 10:15-12:00 (ASC/A-E Firms) NSF Review/Validation of Requirements

1.5.3 1:00-3:15  (ASC/A-E Firms) NSF Review/Validation of Requirements (Cont.)

SUMMARY OF DAY

The weeks’ findings were presented to the National Science Foundation.

WEEK 1 SUMMARY

Overview

* Broad and consistent understanding, review and comment from Grantees and peers. Grantees
approached the week’s session with a global approach to incorporate not only their specific needs
but also the known needs of the larger grantee community who could not be physically present at the
charrettes.

* Confirmation of Master Plan 2.0 guiding principles and facilities configuration was a major goal of the
charrettes. If there were any fatal flaws in the logic of the Master Plan it was the intent of the charrette to
discover those flaws and find a workable solution.

* Additional input to consider for master planning was discussed heavily to identify potential future needs
that the Grantees saw trending in the research community. Three specific items came of this discussion:
* |dentification of a future potential boathouse.

* Identification of an alternate balloon inflation area.
* Potential use of “shoulder seasons” made possible by the introduction of winter flights.

* Understanding of Grantee internal process flows and ideal adjacencies of sub-functions was critical
to the success of the charrettes. Questions were asked regarding movement of people and materials
and the constraints that make those process flows less efficient and also regarding ideal flow and
adjacencies.

* Understanding of Grantee lifestyles and priorities. This was a quality of life discussion that helped inform
Grantee schedules from eating to sleeping to recreation and other off-duty activities.

* Grantees had a true appreciation for the opportunity to participate and see their information
incorporated into the charrette process.

COMMON THEMES OF GRANTEE REQUIREMENTS
1. Reduced touch points.

2. Reduced time to field.

3. Streamline science support staging:
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MCMURDO MASTER PLAN 2.0 - MCMURDO CORE BLOCKING DIAGRAM
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FIELD SCIENCE SUPPORT FACILITY ADJACENCY DIAGRAM

SEA ICE SUPPORT FACILITY ADJACENCY DIAGRAM
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EXISTING FLOOR PLAN -
PHASE 3

PROPOSED FUNCTIONAL DIA-

GRAM - PHASE 3

CRARY SCIENCE AND ENGINEERING CENTER ADJACENCY DIAGRAM
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WEEK 2 - ALLIED AGENCY REQUIREMENTS

INTRODUCTION TO WEEK 2

This second week focused on the engagement of the Allied Agencies doing work at McMurdo. They include
both supporting agencies like Air National Guard, and tenants, like NASA.

WEEK 2 SUMMARY

Broad and consistent understanding, review and comment from allied agencies.
Conﬁrmohon of Master Plan 2.0 guiding principles, and facilities configuration.
Understanding of Agency internal process flow and ideal adjacencies of sub-functions.
True appreciation from agencies that they:

B

*  Were given the opportunity to participate.
* Saw real evidence how their input may be considered.
5. Airfield planning will be for 2 separate fields, wheeled and ski-equipped.
* Buildings need to be designed to be quickly relocated.
* Need fo retain capability of a Sea Ice Runway.
6. Allied agencies need an understanding of construction schedule to allow for budget process and
transition planning.
7. Expanded bandwidth off-continent will result in:
* Reduced staffing, increased “reach back” activities.
* Expanded situational awareness in the Continental United States.

DECISIONS NEEDED

1. Location for helicopter operations.
2. Description of building for runway science at airfield.
3. Determination of sea water intake replacement.
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WEEK 2 - DAY 1

The week began with an introduction to the allied agencies of the Master Plan’s basis, guiding principles
and organization. Also discussed were the quality of life components of the station including food service,
dining, common areas, social spaces and lodging.

MONDAY JULY 20 (2.1)

2.1.1 8:30-9:30  (ASC) Introductions and Objectives, Rules of Engagement
2.1.2 9:30-10:45 (ASC) Review and Confirmation of MP 2.0: Goals, Assumptions, Parameters
and Building Siting
2.1.2 11:00-12:00 (OZ) Material and Personnel Work Flows and Adjacencies
2.1.3 1:00-2:30 (O2) Central Services: Review Most Current Concepts
. 2.1.3.1 Entry Experience & Orientation
. 2.1.3.2 Food Services and Dining
. 2.1.3.3 Recreation and Quality of Life
2.1.4 2:45-5:00  (Baker) IT&C Morale Services: Present Concepts and Solicit Feedback
. 2.1.4.1 Common areas
. 2.1.4.2 Residential
. 2.1.4.3 Service spectrum (VOD, radio station, etc.)

SUMMARY OF DAY

1. Budget Cycles are critical to allied agencies.

2. Skyway connection was requested between Field Science Support Building and IT Operations Building.
3. Extend Crary spine to new Sea Ice Support Building.

4. Increased technology will be incorporated based on the level that this facility can accommodate.
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BREAKOUT SESSIONS

2.1.0 INTRODUCTIONS AND OBJECTIVES
Project Overview

* Basis: An Efficiency Project.

2.1.1  REVIEW AND CONFIRMATION OF MP 2.0
Primary Goal: To design and build an energy and operationally-efficient campus.

Guiding Principles

* Reflect the United States Antarctic Mission.

* Promote environmental stewardship.

* Promote wellness.

* Project an Image of stature, permanence, and durability.

* Project an architectural design that reflects its local environment.

CRARY LAB FERRARO CHOI MEETING W/ BEV WALKER AND CARA SUCHER
Staff deploy at Winfly (mid August)

Current Core Crary Lab Staffing

7 core staff:

* 1 supervisor.

* 2 lab assistants.

* 1 instrument tech.

* 1 hazardous material specialist.

* 1 administrative.

* 1 research associate that works directly with Grantees.
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Additional staff:

+2-3 supply personnel.

+3 IT (possibly an assignable office in IT Ops?

+1 facilities person sometimes with helper.

+1 refrigeration tech who spends a lot of time at Crary.

Needs

Open stock space is needed for non-inventoried supplies.

Room 174 is currently for shared instrumentation.

Copy/print space in library copy room is required.

Location of liquid nitrogen is to be determined.

Storage for ice cores and occasionally for meteorites is required.

Hazardous waste staging is located at current field party staging where end-of-season sample packing
occurs.

Field party staging space is held for 48 hours. Cages here are used by 1-2 groups.
Longer term staging is required for receiving and storage.

Sea ice staging will alleviate some field party staging pressure for daily in and out activity.
Loading bays at Phase 2 are for longer term staging.

Sensitive equipment typically will be staged at Crary where there is less dust.
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WEEK 2 - DAY 2

This day focused on airfield operations, with an emphasis on information technology / communications,
passenger and cargo movement. In addition, the infrastructure requirements for the primary information
technology / communications operations were developed.

TUESDAY JULY 21 (2.2)
2.2.0 8:30-9:00 (O2)
2.2.1A9:00-12:00  (Merrick)

2.2.1B9:00-12:00 (Baker)
2.2.2 1:00-2:00  (Merrick)

2.2.3A 2:00-5:00  (Merrick)

2.2.3B 1:00-5:00  (Baker)

SUMMARY OF DAY
Airfield
. Planning for 2 Airfields.

Review previous day’s work

Track 1: Review/Confirm Single Airfield Requirements (size, quantity,
arrangement, etc.)

Track 2: Information Technology/Communications Programming
Review Results, Crossflow Information, and Finalize Requirements

Track 1: Single Airfield Programming

. 2.2.3.1 Agency Requirements
. 2.2.3.2 Utilities, Information Technology/Communications
. 2.2.3.3 Passenger and Cargo & Transportation

Track 2: BLOO4 Programming

. 2013 report is sufficient for town layout.

. Schedule needs to be reviewed.

. Retain Sea Ice runway capability and consider size of buildings.
. Include a building for Runway Science.

. New propeller building replaces Air National Guard shop.
IT&C

. Re-name the building “IT Operations Facility”.

. Transitional planning and continuing collaboration is critical.
. Co-located data center was confirmed by group.

. Group consensus of revised blocking diagrams.

. Confirmation of back up data center requirements.
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BREAKOUT SESSIONS
2.2.1A, 2.2.3A - REVIEW / CONFIRM SINGLE AIRFIELD REQUIREMENTS

AIRFIELD

* The basis of discussion was the Single Airfield report from 2013; however, the current concept is to
continue using two runways: Wheeled (Pegasus) and Ski Equipped (Williams).

*  Wheeled runway is a “small town” with a small amount of ground crew.

» Skied runway is “big town” that sees heavy passenger traffic.

e 2013 report is good for town layout.

* Flight schedules will be reviewed.

* Directive to retain Sea Ice airfield capability. Scale of structures will be studied in design to
accommodate this.

* Include a building for Runway Science.

* New Propeller Building replaces Air National Guard Shop building identified in 2013 report.

* Storage space location is to be determined.

SKI EQUIPPED RUNWAY FACILITIES
* Air National Guard Building 1 requires office/conference space for meetings and debrief sessions.
e Aircraft Ground Equipment, Cargo and Ken Borek Air has access doors direct from exterior.

Fire Station

* Office and briefing spaces are desired downstairs and 8 micro-single lodging rooms will be upstairs.
* Living space/office space combination accommodates shifts of 24 hours on and 24 hours off.

* A small break station with a coffee pot, microwave and refrigerator is desired.

* Incorporate space for fitness.

HEAD MODULE
* Passenger loads are 40 or less.
*  General work force at ski airfield is close to 60 overall (flight crews, staff).

WHEELED RUNWAY FACILITIES

* 126 people arrive on a flight in the early season with the same number outbound at the end of the
season. During the mid-season, that number drops to 50-70. A 50-60 person facility would be
appropriate.

* Do Not Freeze storage is required; however, it doesn’t need to be as big as storage at the ski-equipped
runway.
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2.2.1B, 2.2.3B - BLO0O4 PROGRAMMING

Internet Technology Operations Facility (formerly Building 004)

* Transitional planning and continuing collaboration is critical.

e Co-located data center was confirmed by group that this is acceptable.
*  Group consensus of revised blocking diagrams.

* Confirmation of back up data center requirements.

Scheduling and Dependencies to Occupy this Building

* Coordination with the demolition of Building 189 is required.

e Current time frame is September 2020 for occupancy with movement in the summer of 2021 (9 months
to transition).

Setting Up Working Group to Develop Inter-Agency Transition Plan

* Discussion on reorganizing the building by having all industrial functions on floor with access to loading
dock areas, and data centers and tech on second floor. Gained consensus; comment to have roof
access to antennas via stairway to roof (not ladder and hatch).

* NASA/Joint Polar Satellite System (JPSS)/NOC Network Operating Console (NOC) and Data Center
prefer to see a hallway down a side of the building rather than the currently divided spaces. Offices and
data center should be collocated.

* Separation in Master Plan was based on 2 thoughts: Separation from noise of data center, and HVAC
issues—heat recovery not working as anticipated, problems with louvers. Would like key card into
control area. Want double door (6’-0”) opening from data center to hallway.

* NSF Office has 6 people, should be in an open office layout; no enclosed office required. There should
be space for wall monitors; no meeting or layout area required. Provide 7-8 work stations and a space
for a tech library. There is a “test bed” requirement. Meeting space would make use of the common
Emergency Operations Center meeting room during routine conditions.

* Locks requirements are the same as data center.

* Acoustics: no special acoustic reduction requirements for office suites—fabric on system furniture walls
will be adequate for office noise. Painted gypsum board walls adequate. Provide visibility into office and
data centers for VIP tours and other tours—wall glazing and vision glass for doors. Floors: raised floor
for both office and data center (Note: consensus is to have all functions on 2nd floor on a raised floor
system) Ceiling—typical suspended acoustic tile for office space; data center to be open to structure.
Finishes for NSF seemed adequate to standardize throughout facility.

* Separate discussion on roof access: requirement for stairway roof access for ease of technician access to
roof w/toolbox. Request also for vertical chase for raceway to access roof. Roof to have landing at top
of stairs; requirement for a 10 foot wide catwalk and two 30ft X 30ft platforms for radomes/antennas.
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WEEK 2 - DAY 3

This day focused on an understanding of the operations requirements for Allied Agencies with respect to
Security, Command and Control, Helicopter Operations, and Communications.

TUESDAY JULY 21 (2.2)

2.3.0 8:30-9:00 (O2) Review previous day’s work

2.3.1 9:00-12:00 (Baker) Physical Security

2.3.2 10:15-12:00 (Baker) Track 1: Command and Control

2.3.4 1:00-2:30 (OZ/ASC)  Track 1: Helicopter Operations

2.3.5 1:00-2:30  (Baker) Track 2: Communications, Computer Systems and Station Notifications
2.3.6 2:45-4:30  (Baker) Remote Operations

BREAKOUT SESSIONS

2.3.1 PHYSICAL SECURITY

Video Camera Locations:

¢ Alcohol warehouse, store, bars.

 ATM.

* Pharmacy.

* Antennas (possibly video monitoring).

* Radomes. IT currently use point and tilt zoom cameras to make sure doors are closed and that they are
OK (interior cameras) during a storm and for remote troubleshooting.

* Video monitoring at Marble Point for PHI, Inc. is required.

* Helicopter pad requires a real time video.

Which areas need to have recording ability?

 ATM.

* Pharmacy.

* Select storage areas.

* Video cameras consume a lot of bandwidth. Campus network would suffer greatly if a lot of cameras
are installed. Some cameras have loops built into them to see a certain amount of footage.

* Door Locking Systems.

* The entire station will move towards key carded doors. This is easier to keep track of and maintain. The
station will use lockable doors where specified and have back up hardware sets for key carded doors in
case of an emergency.

*  Medical (lock safe for substances for animals that need to be kept separate from other medicine) Lock
safe on medicine and cameras.
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2.3.2 COMMAND AND CONTROL

Command and Controls consists of:

* Emergency Operations Center (EOC).

*  Mission Operations.

* Station Operations.

* Flexibility exists for staff to utilize any available station for communications use.

* Video wall display would show a feed of weather and flight information.

* Emergency Operations Center is adjacent to Command and Control with a dedicated EOC terminal.

* Assignable Emergency Operations Center conference room with video wall display is required.

*  One dispatcher and one supervisor are on staff during the day shift in the summer. Nighttime pace is
slower and a second person is not necessary at night in the summer.

* Reduced staffing model exists in the winter. Full time dispatchers are on staff; however, no additional
person is available to cover. They call on fire fighters for coverage.

* There is an opportunity to consolidate staffing and function. Five people are on staff for Fire and
McMurdo Operations has 7. This total number could be reduced to 7 total in summer and fewer in
winfer.

2.3.3 COMMUNICATIONS AND STATION NOTIFICATION

Mass notification is more than just for emergencies. It is also for day to day communications.

* As-is is a multitude of systems that require a person to control.

e Current communication system uses email, radio, pagers, TV displays and intranet.

* During the day most of the population is outside so they don’t see mass notifications.

*  When you need to account for everyone you do a muster the entire station to find out who is where and
how they are operating.

* Flight report and update notifications are required.

* Look at other examples and utilize media outlets that we will use.

*  Mass notifications would be provided from Command and Control and would tie info emergency
systems.
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2.3.4 HELICOPTER OPERATIONS
Location is yet to be defined.

Design will be for a facility that can be built anywhere.

Current Schedule

Pilots arrive on October 1 and fly 10 days later. They finish flying around Feb 12th and leave February
15th.

3 mechanics arrive at winfly to get helicopters ready.

5 helicopters are currently at McMurdo.

Additional helicopters are a possibility in the future. Design will consider expansion opportunities.

Low temperatures restrict helicopter flight ability in the winter.

Pilots fly both aircraft.

Hangar Design

It was agreed that only one bay is necessary with the current level of equipment.
Double door system allows a helicopter to be pulled into an airlock type of environment.

Daily Schedule

20 people work at the hanger, including mechanics, operator and coordinator.

Daily meeting with scheduler has 12 — 14 people. Meeting space is required.

Pilots are not in scheduling meeting because they are doing pre flight activities.

Science cargo is picked up from around town, packaged and staged the morning of the scheduled
flight. Staff receives assignments and they physically load the aircraft.

Do Not Freeze items are stored in passenger storage on the cargo line or on carts if it can be frozen.
Maximum occupancy is 12 passengers.
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PROPOSED HELICOPTER OPERATIONS ADJACENCY DIAGRAM

PROPOSED HELICOPTER OPERATIONS SITE PLAN
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WEEK 2 - DAY 4

THURSDAY JULY 23 (2.4)

2.4.1 8:30-12:00 (O2Z) NSF Review/Validation of Requirements
2.4.2 1:00-3:00 (O2Z) NSF Review/Validation of Requirements

SUMMARY OF DAY

The week’s findings were presented to the National Science Foundation.

CHARRETTE SUMMARY WEEK 2

1. Broad and consistent understanding, review and comment from Agencies.
2. Confirmation of Master Plan 2.0 guiding principles, and facilities configuration.
3. Understanding of Agency internal process flow and ideal adjacencies of sub-functions.
4. True appreciation from Agencies that they:
*  Were given the opportunity to participate.
* Saw real evidence how their input may be considered.
5. Airfield planning will be for 2 separate fields, wheeled and ski equipped.
* Building need to be designed to be moved quickly .
* Need to retain capability of a Sea lce Runway.
6. Agencies need an understanding of construction schedule to allow for budget process and transition
planning.
7. Expanded bandwidth off continent was discussed frequently.
* Reduced staffing, increased reach back.
* Expanded situational awareness in CONUS.

ITEMS NOT INCLUDED IN MASTER PLAN 2.0/ ESTIMATE

1. Enclosed connection between Crary and Sea Ice Support building.

2. Enclosed connection between IT Operations Building and Field Science Support.
3. Airfield IT Operations building.

4. Additional facilities and infrastructure for wheeled runway.

DECISIONS NEEDED

1. Site location for Helicopter Operations.
2. Building for Runway Science at airfield.
3. Sea Ice Airfield capability.

4. Sea water intake replacement.
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MCMURDO MASTER PLAN 2.0 - MCMURDO CORE BLOCKING DIAGRAM
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INTERNET TECHNOLOGY OPERATIONS FACILITY ADJACENCY DIAGRAM LEVEL 2
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WEEK 3 - ASC LEADERSHIP

INTRODUCTION TO WEEK 3

This second week focused on the engagement of ASC leadership in the understanding and validation of the
Grantee and Allied Agency requirements as developed in weeks 1 and 2.

WEEK 3 SUMMARY

Broad and consistent understanding, review and comment from ASC attendees.
Conﬂrmohon of Master Plan 2.0 guiding principles, and facilities configuration.
Understanding of Departmental internal process flow and ideal adjacencies of sub-functions.
True appreciation from Departments that they:

B

*  Were given the opportunity to participate.
* Saw real evidence how their input may be considered.

o

Central Services, general: Entry, way-finding and circulation pathways were clarified.

o

Central Services, Dining: Master Plan-proposed strategy and variations were explored for future

evaluation.

7. Central Services, Community support: Confirmation of the range of spaces included in the Master Plan.

8. Central Services, Administration: Departmental office space requirements described.

9. Central Services, Food Service Warehousing: Confirmation of adjacency to kitchen per the Master Plan.

10. Lodging: concept of predominantly single room occupancy was confirmed, along with supporting
lounge spaces of varying character, located at the East end of each building, along the primary
circulation route.

11. Security and monitoring reached similar conclusions as Week 2 discussion.

12. Contingency Operations, Fire Station: Adjacency to Medical confirmed; Program elements and
adjacencies described and developed; Inclusion of a true hose tower was discussed.

13. Contingency Operations, Medical: layout options were developed. Design team to investigate further.
Direct connection to gymnasium is desired for mass casualty response.

14. Vehicle Maintenance Facility (VMF) & Traverse Operations: Multiple site strategies developed and
evaluated, with preferred alternative identified, consisting of one combined facility for VMF and Traverse
Operations.

15. Mechanical Equipment Center (MEC)/Air National Guard (ANG)/ Air Ground Equipment (AGE)

and Field Safety Training Program (FSTP): Resolution of combined location within the existing VMF

Adjacency diagrams of internal components were developed for MEC, ANG, AGE, and FSTP.
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WEEK 3 - DAY 1

The day focused on reviewing information gathered in weeks 1 & 2 regarding the scope of scientific
research, the requirements of individual facilities, the needs for the individual airfield complexes and
information technologies & communications.

MONDAY JULY 27 (3.1)
3.1.3 8:30-9:30  (ASC)
3.1.2 9:30-10:45 (ASC)
3.1.3 11:00-12:00 (OZ)
3.1.4 1:00-3:00  (ASC)

3.1.5 3:15-4:00 (0OZ)
3.1.6 4:00-5:00 (ASC)

PG. 48

Introductions and Objectives

Overview of MP 2.0 including revisions from the DC charrettes
Material and Personnel Work Flows and Adjacencies

Science Operations Overview (DC Results)

. 3.1.4.2
. 3.1.4.3
. 3.1.4.4
. 3.1.4.5
. 3.1.4.6
. 3.1.4.7
. 3.1.4.8

Deep Field

Local Science: Sea Ice

Dry Valleys and Helo Supported Science
Local Science: LDB/Town Science

Crary Lab

Field Science Facility

Diver Services

Airfield Redevelopment Overview (DC Results)
IT&C Overview (DC Results)
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WEEK 3 - DAY 2

The day focused on the Central Services building in order to achieve input regarding the entry experience,

food service & dining, physical recreation, social space and lounge needs. Kitchen and Food Service

Warehousing was reviewed and requirements gathered.

TUESDAY JULY 28 (3.2)
3.2.0 8:30-92:00 (OZ)
3.2.1 9:00-10:15 (O2)
3.2.2 10:30-12:00 (OZ)
3.2.3 1:00-5:00 (O2)

3.2.4 1:00-5:00 (O2)

Review previous day’s work

Central Services: Entry Experience & Orientation
Central Services: Food Service & Dining

Track 1 McMurdo Community Support

. 3.2.3.2 Physical Recreation
. 3.2.3.3 Skills Development
. 3.2.3.4 Social Spaces

. 3.2.3.5 Lounge

Track 2: Kitchen and Food Service Warehousing Programming
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BREAKOUT SESSIONS

3.2.1 CENTRAL SERVICES: ENTRY EXPERIENCE & ORIENTATION

*  General flow as indicated in MP 2.0 was confirmed.

* Restrooms at main entry should not be front & center.

* Exterior routes are needed that don’t conflict with utilities.

* Coat storage at both ‘ends’ of Central Services will be considered.

* Having a dedicated point of contact is a very important aspect to orientation. It is practical but also
symbolically important as this could be the first time a supervisor is meeting an employee, which
happens after orientation.

* Lecture space needs to hold up to 126, which is the maximum number of people on a flight.

* The design will consider the total experience — not just the experience of first time arrivals.

* Proper walk off areas are required.

* Vestibules are needed at every exterior entrance.

*  Walk off space can be extended beyond 10 feet. Benches are required inside vestibules.

3.2.2 CENTRAL SERVICES: FOOD SERVICE & DINING
Summary
* 230 dining seats work for a population of 1,000 currently. This can decrease by 15% to accommodate
a population of 850.
*  Want a variety of furniture that is both square and round to accommodate flexibility in dining options.
* Current modes of eating:
* Proceed through servery followed by dining at tables.
* “Grab and go”.
* Proceed through servery followed by taking meal to room or office to eat alone.

Comments

* NSF is providing a new model of food service and dining.

* NSF wants to accommodate dynamic dining environments that make people feel comfortable in food
service delivery area.

* Trays will be required to stay in the cafeteria.

* Some eat in private so people don't approach them.

* Customer service people like to eat in private.

* Design has to accommodate for a variety of ages that live at the station.

* Provide more private dining options.

* |tis important to look at vision of project as well as balance.

e Capacity will have to be revisited if you restrict room eating.

* Design cues will give more privacy during dining.

* Goals are to capitalize on the proximity of warehousing and use of food.

* Daylight and views will be taken advantage of.

*  Walkway to lower elevations could move or can stay at same level and put dining against the wall.
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* Crossing main circulation with food in hand could be a concern.

e The new diagram shows elongated servery adjacent to kitchen with circulation through the middle with
active stations that contain 2 hot stations and a salad station - This provides a food court type of feel.

* Note that the walkway is not just a food corridor and potential collisions could happen as people are
often stopping in the hallway and having conversations - there is a lot of traffic in this hallway.

* The new dining design is envisioned as having multiple venues/zones. People tend to hang out in the
dining hall for longer periods at dinner. The dining space will be designed to accommodate a variety of
functions.

* Interaction will be encouraged since rooms are going to single rooms.
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3.2.3TRACK 1: MCMURDO COMMUNITY SUPPORT
The group discussed the different community support space needs.

Question to the group was how to be more physically fit and mentally healthy while in Antarctica, so you
leave feeling better than when you came.

Needs

Common spaces provide opportunities for social connectivity between the Grantees and ASC staff.
These interactions help build community.

Spaces for camaraderie and for quiet down time are desired.

Smaller quieter areas for groups to do a puzzle/play a game/watch a movie are needed.
Multi-functional and flexible spaces are critical. Activities need to be able to shift in minutes (for
example, yoga space becomes a dance studio).

Work centers should be designed to be recreation centers in the morning and in the evening when
possible.

All work center staff are required to do stretching/yoga each day to prevent injuries. Some of this can
occur in their work center, but some groups need a larger space to do this in.

The group felt one multi-purpose space isn't enough. They currently have three spaces now and they
are always booked.

Monitors are desired in common spaces to show events that are happening, with an interface that is easy
to update with messages (flight cancellations, weather conditions etc.).
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3.2.3.2 PHYSICAL RECREATION

SPACE TYPES/ACTIVITIES

Yoga

*  Most popular activity currently.

* Need to accommodate groups up to 70 with mat layout space- Class interest is larger than 70 but this
gets too large and not ideal for yoga. Group would prefer to add a class than have them get over this
max number.

* The gymnasium is not the right environment for yoga.

* Acoustic isolation from loud activities (band/weights...) is desired.

* This space can also be used for dance, cross fit, P90X, dodge ball or a non-alcohol dance party.

*  Weight Room and Cardio Room could be combined. Weight equipment is sufficient but more cardio
equipment is needed.

Gym

* Add toilet rooms and showers off of the gym. Good for redundancy and people who get stranded in
Antarctica.

* Climbing wall is very popular and there was a big request to add a bouldering cave (allows people to
climb without a partner).

* Continue fo be a large multi-purpose space for the Halloween party/dodge ball/basketball/volleyball.

3.2.3.3 SKILLS DEVELOPMENT

Craft Room

* 4 industrial sewing machines currently — would like to add more.
* Screen printing station.

* Provide area for easels to be set up.

*  Work counter and craft storage space needed.

Ceramics Studio
*  Group would like a space to use the existing kiln.
* Studio would need water supply and venting.

Band Room

* Design for acoustic and vibration isolation due to being a loud space, or locate where it won’t be
disruptive to other activities.

* Create smaller individual band practice rooms that are soundproof. These can also be study or focus
rooms when not used for band practice.

Gear Issue
* Need space around 240 sf. to house equipment that can be checked out.
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Board games/snowboards/gaming/kindles/climbing shoes/skis and ski boots/music equipment etc.. are
all checked out at this location.

Bike check out needs will likely change. Many using them to get to work centers. Now with work
centers being centrally located, this need will decrease.

Look into bike share programs.

Space is needed for bike maintenance.

Library

Room needs to incorporation library shelving, tables and chairs for quiet activities and a check out zone.

Radio Station

Very popular at McMurdo - huge desire to maintain this.

Location is flexible - can be located anywhere, but locate it where guest DJ’s won’t be on view.
Confirm they will continue agreement with the Navy. They provide all the equipment, and they feed
from one of their ships.

DVD/records/TV and movie are delivered here.

3.2.3.4 SOCIAL SPACES
Group looked at concept images and gave comments of what they liked or didn't like to help the design

team understand what is desired for these spaces.

Group was asked five words that describe how the social spaces should feel:

Warm.
Comfortable.
Fresh.
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Wood is not a viable material to use, especially on
the floor due to maintenance and the humidity factor
of the environment. Maintenance is their number 1
concern followed by life-cycle of the material as the

materials will be down there for 50+ years.

The natural light and expansive views were very well
received. The group also saw the white board as a
great feature for certain groups and social spaces.

The group liked the use of color, but think it should
be limited to recreations areas like the gymnasium.

The group liked the sense of transparency between
the two rooms while also providing a more heads
down room you can retreat into. Warmth in
materials is desired and the wood provides that in
this image. While the carpet isn’t their favorite, they

like what the visual texture does for the space.

The group was drawn to the change in ceiling
height, materials and color and the way it created
a unique space underneath it. The team also liked
how the floor grabbed your attention.
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The warmth of the material behind the stairs, the
small pop of color in the paint and the furniture and
the use of digital media as artwork were all well
received. They like the idea of using technology as
art as it is very flexible and cost effective. They said
this space would be a magnet for people looking for
down time.

0

Casual, impromptu seating spaces are currently very
sparse and valuable. Cushions and benches would
be a great solution.

This furniture solution would be heavily used as it is
a great combination of relaxing seating with some
visual and acoustic privacy. This needs to be a
durable and easily cleanable material.

The wood screen provides a room boundary and a
warm material. The group was also drawn to how
the floor and ceiling changes in material and texture
to delineate the semi-open room.
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The private dining in the back would be heavily
used and could double as a teaming room or an
impromptu conference room. They also liked the
pop of color. Create different zones within large
spaces like the cafeteria as people are drawn to
different seating types and areas.

The group liked the idea of having a lounge zone off
the café — especially for off dining hours for a quiet
time or impromptu meeting zone or coffee shop feel.
Upholstered furniture would be great, but it has to
really hold up. It would be great to be able to easily
remove the upholstery to wash and/or re-upholster
when needed. Create different zones with the used
of different ceiling materials and/or light fixtures.

Creating a space with different seating varieties as
this image shows is preferred. The group liked the
graphic image in the background and OZ described
that this could be achieved in a flexible way so as
the image grew tired, it could be switched out.

They see this in lounge areas more than in dining
areas, but like the breakdown of scale that it
provides, along with the acoustics. If we move
forward with a solution similar to this, they would like
to see access from both sides for ease of use and
feel it could be a successful divider in a large open
space.

The kitchen bar area is a good idea. Having an ex-
ternal kitchen that is easily accessible would be nice
for people who want to make their own food. They
loved how the wood ceiling broke up the ceiling
plane. The small pops of color in the furniture and
the back wall were well received.
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e Clean.
*  Uplifting.

Group was asked five words that describe how social spaces should feel when a delegate comes through:
* Professional.

e Efficient.

* Durable.

e Timeless.

* Permanence.

Comments

* This facility should feel of its place. It should be indicative of Antarctica. It is the send-off place to get to
South Pole. This should be the reoccurring theme throughout the facility. This could be with use of the
history and artifacts that reinforce its sense of place. When you arrive and first walk into the facility — we
should take our architectural and interiors cue from the environment we are in. Wildlife, glaciers, always
changing water, coupled with the science that has been accomplished there and science that is currently
happening, but also recognize we should have some fun with it too.

* A residential feel with warmth - A fireplace (gas) would create this and provide a gathering spot.

* Connection to something living (Greenhouse) is fundamental. Desire to see/look at/smell/feel humidity.

* Alight room to help with seasonal depression — specialized lighting that changes how the sun would
change.

*  More stimulus and tie to view beyond. Maybe something is highlighted in the view like a geographic
icon.

* The end of a hallway should end with an event — could be a window or a lounge zone.

* It was discussed if the front of house and back of house have a different look and feel. Yes - they can,
but not too drastic.

3.2.3.5 Lounge

* Bars reach capacity currently - there can be up to 300 people on any given night.

* The group would like to see two bars to serve different types of activities - One for music/pool/game
tables, and the other for drinking.

*  Maximize space by building in the DJ mixing board/A/V equipment which this is bulky and difficult to
move in and out.

* Build in appropriate lighting for a multi-functional space. For example, the bars could be used as a
training space during the day.

* Locate a smoking shelter not too far away from the bar.

* Could a collapsible stage be incorporated into the design?
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NEXT STEPS

* Need equipment list, sizes and electrical requirements for cardio and weight and any athletic equipment.

* Bike sharing programs will be investigated.

* Get sizes and requirements for all recreation/craft equipment (kiln, sewing machines...).

* Look into technology options for band practice.

*  Quantify how many books library wants to accommodate.

* Determine where Sunday night science lectures will be held to ideally accommodate up to 150 people.
Need to determine what type of seating is best for this.
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3.24 KITCHEN AND FOOD SERVICE WAREHOUSING
Back of House Summary

Kitchen storage that is directly connected to warehouse will provide greater efficiency for Kitchen and
Supply staff.

Current operations have 1350 sf. for frozen food storage (42x42x42 or 40x40x40). Dry storage also
needs to be incorporated.

Waste collection operations needs to be determined as this will impact design.

Hazardous material bulk storage method and location is to be determined.

Central Supply warehouse requires a customer service counter.

Store and Post Office will be located adjacent to warehouse.

Beverage sales should be direct from warehouse.

Efficient technology and appropriate racking layout will lead to increase efficiency for supply.

A warehouse consultant will give input on ideal warehousing.

A virtual store and cashless Antarctica will lead to greater staffing efficiency. Labor can be decreased by
not making food by scratch - air force store not manned — just swipe your card

A Food service questionnaire tied to forecasting may/will lead to reduced waste.

Kitchen Storage Needs

Refrigerated space for: produce, dairy, etc.
Protein thaw box for meats.

Freezer space for: frozen veggies, etc.

Dry Goods space with room for 1 week supply.

MULTI-PURPOSE

FOOD SERVICE WAREHOUSE ADJACENCY DIAGRAM
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Protein Thaw-box

* Thaw-box is the same temperature as the refrigerator but is required to be separate from produce.
* There is a 5-7 day thaw time on proteins.

* 12 days of storage capacity is needed.

Process

* Produce arrives on the plane and goes directly to the warehouse from the dock.

* Supply personnel enters inventory in Maximo system.

* Frozen food goes to freezer.

* The Culinary Manager places the order.

* The Supply Manager orders once a week and this order goes to Supply.

* Separation from kitchen and supply.

* Kitchen staff can put away food on their time (doesn’t have to be coordinated anymore). ltems can be
dropped off and they start the thaw process.

Possibility of moving to a “kit” format where each day/week are separate boxes is a possibility for frozen and

dry food.
Field food requires a separate storage location.

COMMENTS

* A new station means new methods of storage and maintenance.

* Design team will standardize, especially for big components so extra stock will be easier to maintain (i.e.
minimal window types).

* The central services desk should not be front and center off the main corridor.

*  Post Office should be located near Passenger area.

* A main role of the store is to sell alcohol. Ideally it could be located off the beverage warehouse. A
retail cage for other miscellaneous items (i.e. t-shirts) could be located separately.

Design Team Engineers Were Asked to Comment on Requests They Have Heard and if They Have

Any Concerns

* Be judicious in quantity and location of expansive glass and skylights due to R value loss.

*  Occupancy sensors are recommended, especially in the warehouse spaces.

* Areas that have multiple functions pose a challenge from the mechanical side due to variation in heating
and ventilation needs.

* Arificial coolant needs could be decreased due to our location in Antarctica.

* 5-6 hurricane force storms occur each year so design will keep this in mind.
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NEXT STEPS
* Team will reach out to a storage consultant to determine the most efficient storage solution and ideal
layout.

* ASC will see if suppliers can shrink wrap certain items before sending to the ice.
* Determine which big bulk items they will have bench stock for. Frequency will be reviewed when
determining needs.
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WEEK 3 - DAY 3

The day focused on the administrative office requirements of Central Services along with collateral space

needs for retail, multi-purpose spaces along with the chapel. Crary programming was also included along

with security and monitoring needs.

WEDNESDAY JULY 29 (3.3)
3.3.0 8:30-9:00 (O2) Review previous day’s work
3.3.1 9:00-12:00 (OZ) Track 1: Central Services

. 3.3.1.1

. 3.3.1.2
3.3.2 9:00-12:00 (O2Z) Track 2: Crary Session
3.3.4 1:00-3:15 (OZ/Baker) Lodging and Associated Social Spaces
3.3.5 3:30-5:00  (Baker) Security & Monitoring

. 3.3.5.1

. 3.3.5.2

. 3.3.5.3
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Chapel & Multi-purpose Spaces

Departmental requirements
Utilities or other specialized areas

Administration (includes HR, Finance, Command
& Control, Retail Store)

Restricted areas such as helipad, Roof access
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BREAKOUT SESSIONS
3.3.1 CENTRAL SERVICES
4 Types of Kitchen Storage
1. Frozen.
. Large Freezer that goes to thaw pull.

2
3. Refrigerator (produce/leftovers).
4. Dry Goods Area.

3.3.1.1 TRACK 1: CENTRAL SERVICES - ADMINISTRATION (INCLUDES HR, FINANCE,

COMMAND & CONTROL, RETAIL STORE)

Group discussed different types of workers (resident, flex, mobile workers, group work) and ways of working.

*  Managers spend a good part of their day on the phone and likely need a private office due to the
frequency and privacy needed while on the phone.

*  Offices could be smaller but it would be ideal to have walls and doors (80 sf.).

* Look at station overall to determine how many flex/touch down spaces are spread throughout the
station.

Work Space

A variety of workstations is preferred.

* Flex workers — assigned resident workstation for entire duration of their stay.

* Transient workers — smaller touch down space with less privacy.

* Provide other options located throughout the station (desk in room, library, lounge space in the café,
etc.).

* Current transient workspace is roughly 48 seats. 25% of these workers could get by with a small work-
surface.

* Need to determine needs of other transient workers (equipment/storage...).

* Internet kiosk usage is down since most have their own laptop. Need to study how many are needed/
desired and where they are best located.

* Provide collaboration spaces that are mixed in with workstations. Quantity and sizes to be determined
based on needs of adjacent groups.

* Provide flexible floor plan with different neighborhoods or work styles (collaborative zone/heads down
zone...) that everyone have access to.

* Corridors should be double loaded for efficiency.

e Study placement of restrooms for visibility and acoustic separation from work areas.

* Provide storage area for hard copy of all manuals. When power is out they need to be able to access a
hard copy in order to fix things.

NSF
* Need 2 assigned private offices (NSF Rep office and Site Manager Office).
* Need 1 flex office that they will use when on site, but when not on-site, anyone can use it.
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* Need NSF conference room to hold 8 people. Level of finish should be executive level. When not
use it can be used by others.
* Dedicated NSF administrative space will be reviewed.

ASC

in

* In general, work center managers and supervisors will be located in the administrative area of Central

Services.
*  Work center staff will be located with their work centers (mix of offices and workstations).
e  OZ and ASC working together to refine this.

Engineers and Construction Project Management

* Design team to work with ASC to determine where they will be in the new station and what their needs

are.

Finance
* Need space for 2 ATM's unless a cashless program is figured out.

* Lockable room to hold safe, count checks, talk to employees about their checks or expense reports.

3.3.2 CRARY SESSION

Crary Review

* Central spine with wings off central spine allowed flexibility in original concept.
*  MP shows Science Support Building at one end but still allows for flexibility.

* Strengths of Crary and aquarium opportunities were revisited.

Phase | comments:

* Vibration is an ongoing concern — could be made worse by new road way.

* Additional storage for lab supplies and grantee equipment needed.

*  More chemical storage space is needed.

* Possibly enclose loading dock — if not enclosed it could affect indoor temperatures.

* Area for packing science cargo is needed.

* Consider moving fire suppression to second floor storage.

* Could possibly have more storage at location of tank on the 2nd floor.

* Exterior deck off of conference area has a view of the sound. This could replace the chalet deck.

Phase Il Comments:
* Concern with grading for loading dock areas.

* Extend roof catwalk and more roof ports for cables.

Aquarium - Phase Il
* Add storage for mechanical parts and supplies.
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3.34 LODGING AND ASSOCIATED SOCIAL SPACES
Group discussed the lodging and associated social space needs for the remodel of the existing buildings,
and the design for the two new lodging buildings.

Comments

* Keeping the sleeping rooms quiet is a top priority.

* Lounges should be used as semi-private public spaces that are a buffer to the rooms.

* Allow for mixing and mingling between the different buildings.

e Study length of the long corridor and look for opportunities to interrupt the long run with views to the
exterior, or create something interesting at the end.

* Janitorial services should be more centrally located, like the bathrooms and showers.

* Determine if it is more efficient to provide a room with stalls for the water closets so quantity can
increase. Water closets have higher usage than the showers. Usually showers are just used once per
day.

* Stair landing need to be large enough to carry someone out on a stretcher from the top to the bottom
floor.

* Add a single user bathroom with direct access off of the lounge so there is less disruption to people
sleeping.

* Lodging spaces should transition from loud to reserved to quiet.

* Antarctica doesn’t need to meet ADA requirements. International codes have been adopted by the NSF.

* Saunas should be located near the gym bathrooms and showers instead of in the dorms. This will make
cleaning and maintenance much easier.

* Design in a tack strip or tackable area for people to put up posters and photos in their rooms.

Next Steps

* Design could potentially allow for all buildings to go cold at some point. Cold buildings could
potentially rotate each year. Electronics such as phones, TV monitors, digital thermometers etc. would
need to be pulled out if they go cold to prevent damage.

* A plan for how the buildings will be winterized needs to be developed.

* A cost analysis needs to be done to compare cost for each department to winterize the building and then
to compare this to the energy cost to keep the buildings warm over the winter season.

* Team to carefully craft a survey of what is needed in a dorm room and the amount of space needed to
maneuver. Survey should recognize the differences between transient vs. full timers.

* Team to study the survey responses and to asses the area needed and the volume of space.

3.3.5 SECURITY & MONITORING

Existing -

*  Most facilities are not locked.

* Standard keys and locks are used for secure areas, which are difficult and costly to maintain.
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* Limited key card access is present currently.

* Security Cameras.

* |P cameras are present for video monitoring of equipment, IT racks, Space and Naval Warfare Systems.
Command (SPAWAR) and Situational awareness.

Proposed

* Not all areas require security.

* Technology is leaning towards key card access.

Areas that require secure access:

* Data Center — Each Agency could have individual caged space.
* Crary Lab, including areas with controlled substances is currently accessed by key cards.
* Pharmacy.

* Dispatch Center/EOC.

* Dorm Rooms.

* Store.

» Utilities (in each building).

* Support Forces Antarctica (SFA)/ANG Classified Documents.

* Cargo.

* Trade Shops.

* Any supply area.

* Finance area.

*  Management offices.

* Tools.

* Lock shop.

Input of key card vs keys

* Key cards should be sturdy to prevent breaking.

* The ability to mass program locks rapidly is a plus.

* Brass keys are required by the Air National Guard.

* Card key units are typically 2.5 the price of a standard lock/key unit. The cost of card products differ.
Some keys gives full level of programmability. In future, Radio frequency identification (RFID) cards could
be used for system wide-use, i.e. Cashless Antarctica, check out gear, access to printer, etc.

* Key cards could be tied infto mechanical system of dorm room similar to hotel “master switch”.

* Vestibules are ideal so the card reader can be indoors.

Cameras

Areas that require security cameras:

o ATM.

* Alcohol — where sold and consumed.

* Pharmacy/Crary — for controlled substances.
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WEEK 3 - DAY 4

The day focused on the requirements for the new fire and medical facilities along with vehicle maintenance
and fraverse operations.

THURSDAY JULY 30 (3.4)

3.4.0 8:30-92:00 (OZ) Review previous day’s work

3.4.1 9:00-12:00 (OZ/Merrick) Fire & Medical

3.4.2 1:00-3:15  (FC/Baker)  VMF/Traverse Ops
3:30-5:00

AE Firms) Debrief, plan for next week, identify follow-ups, meeting minutes

BREAKOUT SESSIONS

34.1 FIRE & MEDICAL

FIRE STATION PROGRAM REQUIREMENTS

Bunker Gear

* Gear is required to be locked.

* Bunker gear for 48 active-ready staff is required.

* One storage area for inventory control is required.

* One changing area for active —ready personnel is required.

* Inactive gear doesn’t necessarily have to be stored right there. It is convenient but not necessary.
* |t is better to have back-up in another location (100 off site).

Other Gear
* Self Contained Breathing Apparatus (SCBA) Gear is in the storage room off main bay.

Tools

* A space where spare tools are stored and readily available is required.

* Some repair work is done in the fire house, and some is done in other shops.
* A work bench is required.

Fire Extinguisher Room

* Filling and servicing fire extinguishers is messy so it needs to be kept separate from breathing areas.

* A ready-access inventory of fire extinguishers is required.

* Needs could change with the new building being sprinklered. Fewer buildings means fewer
extinguishers.

Decontamination Room

* A hazardous shower is required.
¢ Qutdoor wet decontamination is not feasible in current situation.
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FIRE STATION FACILITY ADJACENCY DIAGRAM

MEDICAL FACILITY ADJACENCY DIAGRAM
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* 2 decontamination areas are ideal.
* Not everyone comes via ambulance when they are contaminated. Walking through certain areas needs
to be prevented.

Laundry

* Separate laundry is required for bunker gear.

* Bunker gear is required to be cleaned before reissued.

* Gear is required to be cleaned immediately after an incident.

Hose Drying Space

* A hose drying tower and space for hose maintenance is required.

* The tower can also be used for training; ideal height is 53 feet. Wind loads will be considered.
* An effective horizontal system for drying is an option.

Apparatus Bay

* Ladder truck clearance is substantial for maintenance function.

* Light maintenance is performed in the Fire Station and heavy maintenance is performed in VMF.
* A warm environment is required to keep water from freezing.

* All 3 bay spaces are required and co-locating them with medical is necessary.

* Current fire engines are 4 years old, automated equipment tends to fail in Antarctica.
* Floor drains are required.

* Having a vehicle washing station in town would be optimal for fire equipment.

e Pull through bays are required.

* A Breathing air compressor is required for a clean air source.

* Storage for cylinders is required.

Administration

* Locating all personnel at the Fire Station is efficient for the Fire operation.

* The Fire Chief and Assistant Chief need space for private conversations.

* Shift Officer (in charge of main engine) needs a workstation with a door.

* Administrative people are not on 24 hour day shifts.

* The Captain runs the scheduling function for Fire and for runway.

* Fire prevention and record keeping offices don’t need a closed door.

* Staff includes 6 people for each 24 hour period, + 5 others for day time.

* 5 day staff plus the Lieutenant needs a desk.

* Privacy is needed for meetings and employee relations. This can possibly be a separate shared room.
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Training Room

Training is intense at start of season and decreases to monthly training during to the middle and end of

season.
Weekly officer’s meeting space is required.
Crews train daily, in practical setting and/or classroom setting.

A classroom setting is required to train for fire extinguisher usage and for fire prevention for community.

The 3 minute response time dictates placement of training rooms (others could use this space when its

not in use, but fire personnel can’t be far from apparatus).

Dorm Rooms (Call Rooms)

Eight dorm rooms are required to accommodate fire staff, including those from the airfield.

Each room has a bed and storage locker and possibly a desk.
Replicate South Pole operation.
Lieutenants required additional space that includes a phone and a radio.

Bathrooms

Currently bathrooms are a shared facility located down the hall.
2 separate shower stalls in both men’s and women's (not gang showers) are required.
Private bathrooms in office space (downstairs) can be unisex.

Kitchen

Kitchen space is required to be within the station.

The current kitchen space is used as meeting room/break room.

Basic requirements don’t require a full kitchen, but require the ability to heat food.
At night they like to cook as a group for morale.

“The Kitchen is the heart of the fire house”.

Day Room

Space currently serves as a living room, a place to relax, and as impromptu meeting space.

Design will accommodate for 8 people.
Kitchen table will accommodate crew on duty.
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MEDICAL CENTER PROGRAMMING REQUIREMENTS

Process and Flow

e Patient comes in through front entrance or by ambulance.

*  Paperwork is filled out.

* Vitals are taken.

* Taken to a room.

* Doctor sees patient.

* Discharge to outside, unless patient needs a procedure. If procedure is needed, they would then go to a
procedure room.

* Administration area functions like a nursing station in the center providing a clear site of all the rooms.

* |deally, all functions are done in exam rooms, such as completing paperwork, vitals, etc.

* A waiting room with a front desk is required.

* Privacy is needed for charting and storing records.

Need 8 office/staffing positions
* Physician.

* Nurse Manager.

* Triage Nurse.

* Air Force Flight Surgeon.

* Air Force Tech.

* Air Force Nurse.

* Pharmacy Tech.

* Resident Physician.
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General
* Hospitalization involves moving patient out of centralized area to a quiet area. This requires designated
space.

* Design should plan for event size, like a vehicle accident, rather than population.

* Have 2 beds for resuscitation area where equipment fits around the bed. These are best located close
to the ambulance entrance.

* Have one combo gyn/procedure room; casting table.

* 6 isideal for number of exam rooms.

* A minimum of 4 hospital bed rooms is required.

* Sick Bay designed as hospital beds.

* Sick Bays for mass illness require minimal transport and increased isolation.

* Each hospital room needs a private bathroom.

* X-ray requires lab space, radiology space, equipment storage, pharmacy, hospital, linen storage, special
laundry, medical inventory, PT treatment, bio-med-tech, supply storage (central supply and day-to-day
supply), field kit storage, Oxygen storage, Hazardous material tfreatment/storage, tele-medicine.

* Locate kitchenette away from patient area to minimize disease transmission.

* Acoustic privacy is critical.

* Hospital beds require oversight by nurse where they can see all rooms.

* Variety of specialties come down to the ice including psychologists, and OB-Gyn.

*  One dedicated sink for casting is required.

* Exam rooms can share a bathroom if necessary.

* Hand washing sinks are to be located in every room and alcohol station outside of every door.

* Special needs: Field camp medical kits (40 small kits in 5 x 12 ammo boxes)

* 4.5 major medical kits in large pelican cases. Space is needed to build these kits; a large table is
sufficient.

* Access to the gym for a mass casualty is required. A bay door into the gym is required.

* Space is needed to walk beside gurneys.

* Laundry space is required.

Morgue
* Secure space is required. Will use refrigerated shipping containers and ice core transfer facility.

Pharmacy

* Ideally tech stays in the pharmacy room with double locked room with safe.

* Pharmacy should be located away from waiting room — isolated but still accessible to physicians and
adjacent to resuscitation bay.

* 3 levels of security at pharmacy.

* A designated space for pharmacy back up in a different building is required.

*  Many medicines are temperature sensitive — ie. EpiPens.
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Dentist
*  One exam room required.

Adjacent Dental lab is required with autoclave, materials, etc.
*  Compressor location to be remote.
* No specialized x-ray requirement.

Physical Therapy

* Equipment needs are nominal.

*  Working with consultants to do tele-medicine is wise.

* Table and accessory storage is required.

* Could use an exam room and move equipment out when not in use.

3.4.2 VMF/TRAVERSE OPS

Background

e Currently occupy a couple bays for traverse at VMF.

* Considering combining VMF & Traverse Operations facility.
* Design will accommodate AGE and ANG.

* Floor design has to accommodate heavy equipment.

Traverse Operations Equipment

* 16 tractors.

* 2 radar.

* Traverse modules.

e 2 platforms — 2 traverses, 1 goes, 2nd goes, 3rd goes and comes back.

* Get Isttraverse out by end October, 2-3 week gap before second traverse leaves .
* 3rd traverse leaves early January.

Personnel Needs

*  Office with 4 desks with conference room for morning meetings.

* 15-16 people at morning meetings 20 Aug to mid-November.

* Storage for personal gear is desired.

* Space for storing, sorting and dividing food for the 3 separate traverse operations is required.
* ltems arrive in bulk.

Shop Needs

* 2 bays for tractor repair & maintenance.

* Shared tools with VMF.

* Bladder repair & construction space.

* Spare parts storage.

*  Optimum layout / construction space is 2x the size of incinerator building.
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Vehicle maintenance Facility (VMF)

* Services 250 vehicles, 52 pick ups (25 stay in fown — service older buildings and delivery from 22
different warehouses which will be consolidated in the future, 27 go to airfields for support), 24
passenger vans, rest made up of bulldozers, passenger vehicles, 2 flat beads.

* 2 pull-through bays are required.

* Terra Buss requires pull-through space.

* Kress tractor-trailer combination does not fit currently.

* Anticipate the number of vehicles will decrease.

* Right-size the fleet for current needs and for future needs (future might include electric vehicles).

*  Weather protection will be considered.

Facility Program Needs
*  Machine Shop.
* Hose build bench.
* Storage.
*  Administrative space — VMF:
* Locate Technical library near mechanics in bay area.
* Put computer kiosks near technical library.
* Staff: VMF Supervisor.
*  VMF foreman.
* Traverse office has 2 desks.
* Service writer.
* Tool Room:
* All Field tools are in here (NASA tools are kept separate).
* Tool Room Attendant can be co-locate with hose build/test area.

Welding

* 2 welders support Grantees.

* Battery charging area is required.

* Locker room with showers is required.

* Industrial laundry is required.

* 15 employees on day shift, 10 at night.

*  Modern vehicle exhaust systems need to be accommodated.

* Bridge cranes space is needed.

* Space for dispensing and evacuation of fluids— (oil, hydraulic fluid) is required.
* Space for vehicle wash is needed. The melt season creates a lot of dirt that is corrosive.
* A water/oil separator is required.

* Pull through bays are required.
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* Higher doors to allow generators into the building (16" — 18" wide) are required.
* Fuel & air station is required.

* Fleet ops admin/break-room need to be close to mechanics (up to 40 people).

* Space is needed to accommodate up to 30 people in daily safety meetings.
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The fourth and final week focused upon station and facility operations impacts to the program requirements
of the various facilities. In addition, architectural design standards were addressed. Finally, energy sources,
building performance and utility requirements were addressed through a presentation by representatives of
the Rocky Mountain Institute.

Review and confirmation of Master Plan 2.0 Architectural Design Guidelines.

A detailed review of Supply operations and requirements confirmed the Master Plan strategies of central
outside staging areas and the storage of material adjacent to its point of use.

Definition of Waste Operations and Hazardous Materials/Fuels facility requirements.

Confirmation of requirements for facilities at the Wheeled Runway.

Definition of Dive Facility requirements.

Development and evaluation of Vehicle Maintenance Facility & Traverse Operations site layout alternatives,
with Option B, a combined Vehicle Maintenace and Traverse Operations Facility, identified as the preferred
alternative.

Definition of Trades Facility requirements, including shared Trades Assembly space.

Refinement of Field Science Support Facility requirements.

Confirmation of a looped utility network strategy.

Confirmation of building-integrated utility runs.

Acknowledgment that optimal buidling performance results from integrated systems approach to design.

Inspiration to achieve agressive enegry performance goals, such as Net Zero.
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WEEK 4 - DAY 1

The day focused on architectural design standards, requirements for important shared spaces, including
the Chapel and Cafe/Coffee area, and supply operations. The day concluded with a focus on Facility
Operations.

MONDAY AUGUST 3 (4.1)

4.1.0.1 8:30-10:00 (NSF/ASC/OZ) Architectural Design Standards

4.1.0.2 10:15-12:00 (NSF/ASC/OZ) Shared Spaces: Chapel, Cafe/Coffee & Gallery
4.1.1 1:00 - 3:00 (ASC/O2Z) Supply Operations

. 4.1.1.1 Warehouses

. 4.1.1.2 Roads /Airfield Support

. 4.1.1.3 Outside Storage Areas

4.1.2 3:15-5:00 (ASC/O2) Facility Operations
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BREAKOUT SESSIONS
4.1.0.1 ARCHITECTURAL DESIGN STANDARDS

Master Plan 2.0 Design Guidelines suggest that, through its design, McMurdo Station should:

1. Reflect the United States Antarctic Program Mission, including:
. Representation of the investment resulting from the Presidential Mandate for an active and
influential presence on the continent.
. Representation of Advanced and dynamic Science.
2. Promote Environmental Stewardship, through:
. Resource Efficiency.
. Use of Renewable Resources.
3. Promote Wellness.
4. Be “Ofits Place,” by being responsive to the climate, topography, geology, and scale of its site.
NEXT STEPS:
. Complete Building Program to finalize massing.
. Complete topographical survey analysis to site buildings.
. Complete Building Program to finalize massing.
. Conduct wind analysis to mitigate snow drifting with building massing profile.
° Determine campus-wide energy performance criteria.
. Determine building envelope performance criteria.
. Investigate constructibility issues, especially with respect to prefabrication / panelization.
. Investigate logistics of shipping such components.
. Determine optimal building envelope.
. Explore alternative building cladding materials.
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4.1.0.1 SHARED SOCIAL SPACES
Station Entry Gallery

. An opportunity for an inspiring first impression that showcases the history, current inquiry and
physical surroundings of McMurdo Station.

. Support spaces like coat storage and restrooms to be located so as to not conflict either visually or
acoustically with the gallery space.

. Flooring finishes should manage and mask incoming debris.

. Area could include historical photos, artifacts and displays of current scientific inquiry.

Chapel:

. Fundamentally a space that supports--and inspires--reflection.

. Multi-Denominational and with adequate storage space for various religious artifacts.

. Adaptable to serve as a quiet reading room.

. Sized to accommodate approximately 20 people.

. Include chaplain’s office for private counseling.

. Location that is convenient while experientially remote, to enhance the space’s reflective nature.

Cafe/Coftee:

. Multi-purpose space that can support both individual and group activities.

. Ideally centrally located, with commanding views.

. Reservable space for receptions.

Lounges:

2 different spaces, located within Contingency Operations wing of the station.
Different characteristics to support a range of activity levels.

Both lounges should flank a kitchen, food and beverage storage.

Integrate hut-10 entity — off the beaten path “speakeasy” feel.

“Hut-10 Space”

. A reserveable place for groups to prepare and eat their own meals.
. Located within Contingency Operations Facility, adjacent the infrastructure serving the lounges.
. An access path that promotes the feeling of separation from the main activities of the station.
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4.1.1 SUPPLY
Offload Operation:
. A large central cargo yard to serve as a flexible staging area for both incoming and outgoing
sea containers.
. This yard to be sized for approximately 200 sea containers and appropriate associated
vehicular access.
. 2 additional areas where sea containers may be temporarily staged:
Galley Pad.
Ballpark.
. Upon emptying of sea containers, material to be placed in high-efficiency warehousing

adjacent to its point of use., thereby minimizing touch points.
McMurdo lacks a “front of house” and “back of house,” leaving all operations and material visually
exposed,. Detailed site design will be required to assure a both functional and orderly arrangement of

containers and associated equipment.

As the central Cargo Yard is an active working zone, dedicated pedestrian pathways will be required.

Airfield supply & storage requirements:

. Loading and unloading airplanes.

. Assembly of pallets.

. Storage for (10) Do Not Freeze and (5) Do Not Thaw pallets.
e Hazardous waste storage.

. Food waste storage.
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4.1.2 FACILITY OPERATIONS
Warehousing:

. Three categories required: Frozen, Do Not Freeze (DNF) and Room Temperature.
. Material handling equipment will determine racking height and aisle width.
. Preliminary preference for equipment that allows for higher racking and narrower aisle width

for more overall efficiency.

NEXT STEPS:
. Conduct life cycle cost analysis on alternative equipment and associated racking systems for

optimal function and value.

MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015 PG. 83



WEEK 4 - ASC LEADERSHIP

WEEK 4 - DAY 2

The day focused on establishing requirements for a wide range of both “In Town” and remote support
facilities, including Waste Operations, and the Hazardous Materials /Fuels, Sea Ice Support/Dive Services,
Vehicle Maintenance, Traverse Operations, Trades and Field Science Support.

TUESDAY AUGUST 4 (4.2)
4.2.1.1 9:00-10:30  (Merrick) Track 1: Waste Operations, Hazardous Materials, Fuels

4.2.1.2 9:00-10:30  (Merrick) Track 2: Airfield Redevelopment

4.2.2.1 10:45-12:00 (OZ) Track 1: Dive Services / Sea Ice Support
42272 10:45-12:00 (OZ) Track 2: VMF & Traverse Operations
4.2.3 1:00-5:00  (OZ/Merrick) Track 1: Trades

4.2.4 1:00-5:00 (O2) Track 2: Field Science Support
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BREAKOUT SESSIONS
4.2.1.1 WASTE OPERATION, HAZARDOUS WASTE, FUELS

Operation:

. Hazardous waste is primarily produced by Vehicle Maintenance Facility, Crary Lab and Fuels work
center.

. Hazardous waste is collected at satellite stations throughout McMurdo, and consolidated in
containers.

. Appropriate container is identified, labeled and sealed for staging until being loaded onto vessel as
retrograde.

. Radioactive materials also processed.

Facility Requirements:

. Small testing lab with fume hood and running water for basic testing.

. Unheated storage space for spill-response materials, including absorbent pads and tools, currently
stored in (3) sea containers. Material may freeze without damage.

. Unheated storage space for (20) drums awaiting processing (before loading info sea container)

. Bathroom, shower, safety shower, safety eyewash, drain (will need to be collected), changing
room, lockers to keep ECW for spill response.

. Unheated storage for used oil filters, batteries, fluorescent light tubes.

. Unheated parking area for spill response vehicle.

. Detection system.

. Secondary containment for all storage tanks, except if containers are placed within sea containers.

Contaminated soil cooker :

. 20’ sea container with attached generator with a melting system. This function could increase greatly
as existing buildings are remediated.

. 20'x30’ lay down space.

Hazardous Waste administrative workspace requirements:

. Open workstation for (4) technicians.

. Enclosed workstation for (1) supervisor.

. Counter area for label printers.

. Paper printers.

. File storage.

. Regulatory factors make you keep hard copy paperwork (keep for 7 years) — only keep one year’s

worth of paperwork because it is shipped off.
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Fuels work area requirements:

. Hazardous Waste and Fuels could be co-located.

. Building length of approximately 100" to accommodate fuel hose testing and repair.
. Lab with running water to clean glassware.

. Explosion-proof construction.

. 10'x10" area with fume hood for testing equipment.

. Ample Counter space.

. Dishwasher .

. Mechanic shop.

. Hose reel base repair area.

Fuels work area administrative support and workspace requirements:
. Lockers for 20-24 staff.

. (3) open work stations:
-Foreman.
-Supervisor.
-Administrator.
. Shared meeting and stretching space for up to (24) staff.
. Physical and acoustical separation between lab and offices.

Solid Waste Operations:
. Food waste handling is the primary challenge.
. Scrap metal sorting area.

Administrative workspace requirements:
. (1) enclosed supervisor office, which can be located away from work center, in Central Services.
. (11) shared workstations for Solid Waste staff.

PG. 86 MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015



WEEK 4 - ASC LEADERSHIP

4.2.1.2

AIRFIELD REDEVELOPMENT

Airfield Requirements:

4.2.2.1

Additional storage area for materials currently not accommodated in the existing propeller building.
Food waste storage area at both airfields.

Required structures for wheeled runway: Head unit, power plant unit, and consolidated operations
building.

Weather staff requires office with exterior door.

Kitchen and dining separated, AGE office, ARFF storage immediate adjacent, Flight operations and
general maintenance storage.

Bathrooms for both staff and passengers.

Do Not Freeze storage for in-bound flights.

Freezer storage for goods bound for main station.

Plug lines necessary for 15 pieces of equipment, can be 2-3 plugs per piece of equipment.

DIVE SERVICES / SEA ICE SUPPORT FACILITY

Dive Services operation:

Current divers typicall number 18, with a maximum at 32 divers.
Trending to dive services doing most of the dives for grantees. 5 staff other grantees.

Dive Services Requirements:

Shower stalls to rinse gear.

Locker space for each driver.

Dry clothes, personal effects ( 2'x2’) needs to be secured.

Regulator servicing sink, integrated within shop.

Access to medical the decompression chamber (at Medial) for testing of gauges and equipment.
2 breathing air compressors — one high compression, one low compression.

Dry regulator storage.
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WHEELED RUNWAY FACILITY CONCEPT DIAGRAM

PG. 88 MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015



WEEK 4 - ASC LEADERSHIP

4.2.2.2 VMF & TRAVERSE OPERATIONS

Traverse Operations Requirements:

1. Vehicle Maintenance activity requires 2 bays long enough to accommodate (2) vehicles at once.

2. High Molecular Weight (HMW) preparation and assembly activity requires (2) bays long enough to
accommodate repair and assembly of (2) fuel bladders at once.

3. Tool Assembly area can occur within any of the bays listed in items 1 and 2 above.

4. Adjacent area required for the storage and staging of food.

Air National Guard (ANG) and Air Ground Equipment (AGE):

. ANG: Storage required for large equipment accessories, including propellers and skis, with flanking
work benches.

. AGE: Storage required for heaters and generators. (2) adjacent work stations and (1) office.

Traverse Operations and Vehicle Maintenance Facility (VMF) Alternatives:

(4) Alternative site strategies were developed, presented and evaluated. These include:
Scheme Description

A This alternative is as proposed in the Master Plan, with separate facilities for Vehicle
Maintenance and Traverse Operations. In this scenario, the existing VMF floor would need to
be replaced. In addition, this scheme could not capitalize on shared support spaces such as a
breakroom, bathrooms, parts and tools storage. As such, this alternative was ruled out.

B This alternative combines the two facilities, leaving the existing VMF to be being repurposed
light vehicle maintenance and storage, together with the Air National Guard (ANG) and
Air Ground Equipment (AGE) storage areas.

C This option combines the two facilities, but its orientation limits function with respect to
topography. As such, this alternative was ruled out.

D This alternative consolidates all functions into one facility. This alternative was ruled out due
to the restricted adjacent site area and topography.
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TRAVERSE OPERATIONS / VEHICLE MAINTENANCE FACILITY SITE PLAN
SCHEME A
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TRAVERSE OPERATIONS / VEHICLE MAINTENANCE FACILITY SITE PLAN
SCHEME B
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TRAVERSE OPERATIONS / VEHICLE MAINTENANCE FACILITY SITE PLAN
SCHEME C
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TRAVERSE OPERATIONS / VEHICLE MAINTENANCE FACILITY SITE PLAN
SCHEME D
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4.2.3 TRADES

Trades Operation:

. The Trades staff supports both science and town maintenance.
The proportion of trades staff supporting science :fown is approximately 80:20.

. The current workforce of 97 staff, including 35 carpenters, 20 utility tech, 5 electrical, 3 rigger, 3
fire tech, 5 insulators, 6 plumbers, 6 electrical, 3 alt energy technicians.

. The projected workforce may be reduced as a result of a diminished station footprint and improved
durability through new and more standardized construction techniques.

. The Carpentry shop experiences high level of activity during Early summer (Winfly) season.

. All materials from Trades enter the cargo stream for either fixed-wing or helicopter transit.

Trades Requirements:

. Welding fabrication shop with direct access to the exterior, with adjacency to sheet
metal and plumbing trades area.

. Overhead door to exterior.

. The largest material size is 20" in length.

. A covered, but unheated or semi-tempered staging area would be advantageous for preparation of
wiring harnesses, cabling, stoves and tents.

. Offices for Trades staff should be adjacent the shops themselves, as opposed to remote location in
Central Services administration areas.

. Tool storage room.

. Secured storage room for Field kits, survival gear, tents and sleeping bags for field carpenters.
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TRADES FACILITY PRELIMINARY ADJACENCY DIAGRAM

4.24 FIELD SCIENCE SUPPORT FACILITY

Cargo Processing component:

. Co-location of Field Science Cargo and Air Transport Operations (ATO) for the efficient staging and
transfer of Science Cargo wooden pallets onto Air Transport Operations aluminum pallets.

. Tie Down equipment storage required.

. Nearby storage of approximately 250 pallets (out of a total 900 program-wide).
. Nearly 100 ATO pallets are assembled at beginning of season.
. Additional staging of pallets at airfield possible for items that are not Do Not Freeze (DNF).
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Tempered Storage component

. (3) bays of tempered storage required to serve the South Pole Station, including refrigerated and
freezer bays.

. (1) dedicated Ice Core storage requires direct access to roadway for minimal transfer time.

Field Science Gear Processing and Storage

. Cleaning, repair, storage and staging of Field gear are functions that equally serve Deep Field and
local science activities.

. Space for concurrent washing and drying of tents required. Tents could be hoisted above the
washing area.

Search and Rescue (SAR)

. Secured, dedicated area for Hagland vehicle, and SAR staff provisions required.
. Direct access to exterior roadway required.
. Emergency helicopter landing pad adjacent Medical would be beneficial.

Training Area
. Acoustically-separated area for 20-30 persons required.

Administrative Workspaces

. (3) enclosed offices, including McMurdo Implementation Manager and Continental Field Manager.
. (5) open workstations for camp managers.

. (3) workstations for Science Cargo staff.

. (1) workstation for Hazardous Cargo staff.

. Shared workstations for 13 Field Science Support staff.

. Shared workstations for 25 Air Transport Operations staff.

. Meeting/Training Space for 16-20 persons for both Field Science Support and Field Safety and
Training (FSTP).

Storage/Warehousing

. High-bay racking systems to be used for optimal efficiency within building volume.
. Double-loaded, 6’-wide aisles serviced by state-of-the-art electrically-driving lifts are preferred.
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FIELD SCIENCE SUPPORT FACILITY PRELIMINARY ADJACENCY DIAGRAM

MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015 PG. 97



WEEK 4 - ASC LEADERSHIP

WEEK 4 - DAY 3

Day 3 focused on the utility infrastructure and its relationship to the facilities and overall operations.
Demolition and environmental requirements were articulated. Finally, a presentation on energy and
conservation was given by representatives of the Rocky Mountain Institute.

WEDNESDAY AUGUST 5 (4.3)
4.3.1 9:00-12:00 (Merrick) Utilities/Facilities/Operations

4.3.3 1:00-2:00  (Merrick/ASC) Environmental
Demolition: Buildings
Demolition: Site Remediation and Retrograde

4.3.4 2:00-4:00 (ASC/RMI)  Rocky Mountain Institute presentation: Energy and Building
Performance
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BREAKOUT SESSIONS

431 UTILITIES / FACILITIES / OPERATIONS

Review and confirmation of a looped system with a appropriate number of interconnections to enable back-
feeding in order to maintain overall station operations in the event of a localized failure.

Concept of 2 water storage tanks 500,000 gallons each, located above the station.  This creates gravity
“head” to provide adequate pressure in the system.

Water storage strategy combines domestic and fire water.
The current fuel distribution system allows for fuel oil boilers in the new station.

Reconsider the location of the water storage tank in order to eliminate the need for a fire water pump and
required redundancy.

Confirm the requirement for a dedicated water storage tank pipe if a looped system can be used to fill
tanks and supply fire and domestic water to the station.

Utilidor Strategy:
Advantages and disadvantages of below-grade and above-grade utilidor strategies were discussed.
Further analysis of cost, maintenance will be necessary to determined preferred alternative.

CHP Plant and Heat Recovery — Microturbine Units

. Boilers can be electric, gas, or waste-fired.

. Distributed plant concept should be considered to augment or replace central power plant.
. Each distributed plant can be appropriately sized for each facility.

. Wind and solar-driven power could be employed to support a battery bank.

. All heating to be glycol, including heat recovery loop.

. Heat demand will be greatly reduced in new facility, but the electrical demands may remain

relatively unchanged.

Next Steps:

° Identify a consistent equipment strategy.

. Identify facilities that are served by the loop, and how this strategy may change over time.
. Investigate future uses for process heat.

. Explore use of sea water intake for cooling.

. Determine optimal of level of automated control.
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433 ENVIRONMENTAL

A register of hazardous materials material is inconclusive.

Technicians will perform appropriately-targeted hazardous material surveys.

. Geotechnical testing will follow.
. Areas for mitigation will be identified.
4.3.4 ROCKY MOUNTAIN INSTITUTE PRESENTATION: ENERGY AND PERFORMANCE

See the report from the Rocky Mountain Institute located in the Appendix regarding Building Performance,
Goal and Strategies.
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WEEK 4 - DAY 4

The final day of the charrette focused on building performance and efficiency goals along with energy
production and efficiency. Strategies for lighting, both natural and artificial were presented.

THURSDAY AUGUST 6 (4.4)

4.4.1 9:00-10:30 (OZ/RMI) Building Efficiency and Performance

4.4.2 10:45-12:00 (Merrick/ASC) Energy: Production, Efficiency and Performance
4.4.3 12:00-1:00 (N. Clanton) Lighting

4.4.4 1:00-3:00 (Merrick) Waste-to-Power/Heat Generation

4.4.5 3:15-5:00  (Baker/RMI) Smart Grid
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BREAKOUT SESSIONS

441
Goal:

BUILDING EFFICIENCY

Bi-annual shipment of fuel.
Net-Zero building performance.
Commensurate investment in envelope efficiency.

Lighting - Electrical

Dimmable.

IP addressable.

Define correct light levels.
Consideration for circadian rhythm.

Lighting — Natural

4.4.2

Options: Windows, skylight, solatubes, fiber optics.

Consider solar angles.

Conduct studies to balance daylight harvesting and heat loss.
Integrate with artificial lighting controls.

ENERGY PRODUCTION / EFFICIENCY / PERFORMANCE

Power Summary:

O
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Two-thirds of McMurdo’s energy is used for heating.

Generator production(diesel): 10 Gigawatt hours per year. Electrical demand is 12 gigawatts.
Heating — 18 gigawatt hours per year.

Harnessing of jacket water and exhaust equates to 5 gigawatts hours per year.

Generator heat recovery runs at approximately 54% efficiency.

Generators could be running at 80% with more robust heat recovery systems in place.
Normalized — by area — gallons/SF = 2.3 gal/sf.

Critical that Central Plant is right-sized for new station.

Consider Energy storage strategies.

Consider Peak load shifting.

LIGHTING
Reduction of blue lighting promotes sleep.
LEED Daylight requirements are ineffective outside of the “Lower-48.”
Can redirect the glare to make it useful — different passive technologies.
Look at lighting surfaces — personalized lighting vs overhead lighting.
Wall lighting is the ideal lighting.
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444 WASTE-TO-POWER / HEAT GENERATION
Key Elements:

. Coil selection - Size for 150 degree F heating water supply and 60 degree F “Delta T.”
. Pump selection - smaller pumps, N+ 1 redundancy, Minimum of 3 pumps for systems greater than
400 GPM.

Ventilation Systems:

. Heat recovery for all outside air intakes.
. Demand-controlled ventilation.

. Low static duct and fans.

. Variable speed fans.

Domestic Water System:

. Low-flow water fixtures results in reduced water processing and therefore energy use.
. Consider gray water reuse.

. Consider Surplus power heat injection.

. Maximize heat reclaim from effluent.

Waste-to-Power:

. Use existing waste streams in lieu of shipping waste off continent.
. Perform environmental assessment prior to implementation.

. Consider wood chip boiler for wood and cardboard waste stream.
. Consider expansion of Clean Burn boiler use for waste oil & fuel.

Explore possibility of food waste as an input source.

4.4.5 SMART GRID

. Control system to optimally balance power sources with demand.

. Programming of load flexing and load shedding logic.

Identification of appropriate systems are to be monitored and controlled.

Has ability to provide public “dashboard” to enhance awareness of energy use.
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August 10, 2015

Dear Brandon, Kyle and Neal:

We are delighted to have been able to help your team complete a successful charrette. There
were tons of great ideas presented! This informal note, our final deliverable for our contracted
support of the charrette, summarizes some observations and ideas that the RMI team
developed while preparing for and participating in the workshop. There are some additional
observations, best shared in a call, which | am happy to do at your convenience.

In line with what we discussed before and during the charrette, setting up a clear set of goals,
linked back to clear cost reductions in the near term and over the station lifecycle, is an
imperative. Equally important is a contracting/governance structure which lets the talent you
have assembled work together to solve the entire system problem. We’d be happy to help you
set that up, in a form useful to NSF decisionmaking. Tools such as Homer, that you are already
using, will be one key to setting those goals intelligently and doing the early and iterative
guantification that is needed.

Buildings

1. Building thermal performance - We see many benefits from pushing insulation levels
and building tightness and window specifications (plus smart placement) to extreme
levels. The record on insulation and tightness, as far as we know, is R-103 and .05 ACH
in a house near Bristol Bay, Alaska. It has very limited windows though... We believe
the design limitation is likely a practical one of materials availability, handling and
construction ability, rather than a theoretical optimum. The discussion of ASHRAE
standards and “cost optimization” is false logic, we believe (see Goals and Strategies for
more). Extremely high performance, modern buildings are extremely comfortable,
easily maintained, cleaner, healthier, and far more stable and easy to manage. We want
all those benefits, which all drive real economics, not just the heating side fuel savings.

2. Summer Building light performance — daylighting (in summer) everything except a few
specific hard-to-handle tasks makes sense, is totally achievable, and will by itself have
major productivity and morale benefits

3. Winter building lighting performance — Given the fast-moving technologies we heard
about, what is key right now is to set appropriate targets with the right metrics —ie .1 or
.2 W/SF and luminance, not illuminance, as the key design parameter other than certain
task lighting. Also important is ensuring a contracting/process design that includes the
right expertise at the right stage in design. A specialist lighting design like Nancy
Clanton should be part of every bidding team as a criterion for the Design-Build contract
stage, for sure. Plan to redo lighting several times as technology improves over time,
even if just for the health and productivity benefits.

4. Heating performance — with much tighter and better insulated buildings, different delta-
T’s for heating might be the norm. This will change the approach logic, and maybe point
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away from the boilers and site-wide loop. Perhaps the loop would be limited to a
handful of buildings with significant or peak-driven needs/contributions to make. This
can and should be simulated in a model before design gets too far along.

5. Timely data gathering, without overdoing it: Although many buildings will be
demolished, there is some key data to gather, ideally this season, especially from major
energy using buildings that are not going away or have key functional roles. This data
can confirm key assumptions made in modeling and conceptual design. This idea should
be tested —it’s not worth doing if there is no system design or component that it could
change. But we think it will change system designs if most of base is extremely low
demand, as planned. Two suggestions (not a complete list) and logic here:

a. Crary Lab thermal performance and improvement options - under the
assumption that Crary is a major load (ie 10% of McMurdo) of key importance to
“get right” and that will affect microgrid strategy. If it is not, then less work
needed. This might be a simple test —ideally repeated a few times to ensure
validity — let’s discuss.

b. Crary lab science equipment load, load reduction opportunity, and load
flexibility (ie can Crary be a “grid asset” and if so how) — for same reason as
above

c. Same (b) for 155 — the kitchen/cafeteria/key shared space — not the building, ,
since it is being rebuilt, but internals important, again especially if it's a
significant part of station load on an annual basis

Microgrid and power generation:

1. Diesel plant - More insights about how the use of diesels can be limited, and what that
means to McMurdo economics, will be important in setting strategy. The diesels are
quite new, and will run for a number of years under any scenario. It’s not clear to us
that in the 10 years out time frame, when this project is complete, that you’d even want
to consider adding a different diesel when current ones are too old, given the
maintenance needs. Unless new technology changes that need, of course — digital
valves, ceramics, adiabatic operation etc are all possible in that time frame. Fuel cells,
microturbines, and far more thermal gain (ie solar) and storage for example will
fundamentally change the option set. But last week we did not hear anyone thinking
very far ahead. For a once in a generation, or more redevelopment, looking ahead is
vital.

2. Load flexibility opportunity — between heat trace, some remaining electric boilers or
heat pump water heaters, and other flex loads (maybe some science gear, etc) this is a
huge opportunity. Easy to study with Homer. In other “small city” studies we have seen
that getting just 2% load flexibility can save huge amounts of capex. Will likely be
important for this project, esp once existing gear (like the diesels) wears aout and ideally
is not replaced. It also is important element in managing renewables variations,
especially wind.

3. Out-of-town loads (and opportunities) — we understand there is load on the grid that
was not part of the conversation at the charrette. The airfield, Scott base, the satellite
equipment etc all have demand reduction and demand flexibility opportunities. Though
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they look small today, in the future they might be some of the biggest single loads —and
they too will be replaced or upgraded over time.

4. Thermal storage — McMurdo’s requirement for prefab/shippability means conventional
(heavy) thermal mass is not possible, but storage of heat is in our experience an
imperative for efficiency extreme cold climate. The obvious places to do it are in the
buildings, in water (available on site) or phase change materials (they are much lighter
and can be tuned for the usage needed). Campus level (the heat loop) is a second
option — maybe both is best). See Goals and Strategies for how this links into the need
to do some modeling/quantification to more effectively explore options

5. Wind and solar will happen — economics, and ability to withstand harsh conditions — will
continue to improve and the program should plan on taking a path to primarily
renewables operation. There is no real doubt about this, techno-economically speaking;
the limits will likely be driven by space and placement, not economics.

6. On batteries we do not agree with the assessment of batteries and their issues as
presented by the AE in the workshop. Batteries can add a lot of value, certainly within
the implementation time frame here. They just need to be in semiconditioned space, or
which we will have plenty. Modelling the system with batteries will show just how
valuable they can be, especially in scenarios other than keeping a big diesel running —
which cannot happen often and still meet fuel use targets.

7. Controls —we need to discuss; it is imperative to get these right and future flexible
(easily and locally upgradeable) and integrated with building management and the
electrical and thermal storage and the key flexible loads (and on an open platform, not
the rigid custom-spec proprietary system | think we heard about). There are many
considerations beyond those mentioned by the relevant AE. There are other players
with a lot of relevant experience to add, including experience in Antarctica.

Goals and Strategies

1. Create a set of parameterized cost numbers for all to use in design. At least5: For
potable water delivered, for nonpotable fresh water delivered, for heating, for
electricity, for storage of heat in a baseline design thermal loop. Maybe a few more
system-derived ones, such as the value of load flexibility, once we are a little
further along. As Amory emphasized, creating a clear set of cost numbers to work
against —and for all subcontractors to use in exploring and designing concepts -
makes sense. It can even be a range, based for instance on a couple of scenarios.
Setting it high results in better design, as long as total capex is also a (separate)
criterion. The best analog situation we know of is the North Slope of Alaska.
Utilities are run by a government entity, thus the numbers are public and as it
happens recent (http://www.north-slope.org/assets/images/uploads/Feb2015

draft_ NSB_ Energy Plan 2.6.15.pdf). Their full costs/kwh (including Barrow,
which has local natural gas) are .50 (an exception) to 1.03/kwh, and average about
$.90/kwh. For ships the number is $.40-5.50/kwh or more, depending on size etc.
Personally it’s tempting to simply set $1.00 a kwh for McMurdo, and significantly
more for South Pole. This would stress the design in exactly the right way —and
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likely result in MUCH lower life cycle costs over the 20-30 years that doing such a
calculation makes sense. The design can always be tested, later on, for LCCA and
associated risks and cost mix at lower fuel costs. Labor costs, for instance, will
remain a fundamental driver.

We understand that, it’s more complex than Alaska or a ship, but the approach
above is meant to give the designer something to work with. The Blue Ribbon
Panel emphasized that given the magnitude and nature of the fixed costs (tanker
trips, largely for AN-8 for the air fleet) that this subject is sensitive and complex, but
Maggie Knuth of NSF had a great approach — eliminating a tanker trip or more -
entirely. | did not understand her resulting budget of 550,000 gallons per year
number though —its clearly dependent on the performance of the air fleet and a
large chunk of that is trips to the South Pole, which we would reduce. But that
approach is tunneling through the cost barrier in part to reduce a capital cost (what
a tanker run is, here). A winning logic. If working that out with any confidence
proves unwieldy, at the end of the day this is a design parameter — a choice —
meant to help gain many other benefits too. Hence my vote for $1.00.

Understand and design for the end game — as we move, over time, to highly
efficient buildings, parsimonious electrical loads, and cost effective and sturdy wind
and solar — in our view there is no doubt the global market will supply these to us,
and pretty soon - there will be room for, and need for, more electrical/localized
heating and/or storage. The large scale waste heat loop, in other words, may not in
fact be a good thing in the longer run. Calculating this is important to do in the
conceptual/system design Phase we are now in. More electrification of heating will
need to be wired into the new buildings (and space allocated, or electric or water-
based radiant gear — pipes/mats) put in place even if a building is not run that way
at first. The good news is, the electric radiant heaters are very cheap. That’s why
they worked for RMI’s new building even though we will seldom use them.

Net zero in summer —and maybe a bit more — this has huge branding and
social/workforce engagement benefits and given the 24 hour sun and more wind
power should be quite do-able once better buildings are in place. It also means
that solar thermal will have to be looked at carefully —and that thermal storage
might in fact need to be quite big and operable in a different mode than a waste
heat sharing loop. Not coincidentally a lot of cold weather low energy homes use a
massive amount of thermal storage — usually hot water and rocks. The leaders in
Alaska actually store almost enough heat to last all winter! So in working this out —
Homer can likely help —it’s pretty interesting to consider how far the “season” can
be extended. This is a great topic to get ahead of, and maybe even involve some
university students to shape and run simulations.

Two-mode station — the station at the moment does not reflect the vastly lower
population in its energy numbers as much as we’d like. Thinking through a winter
mode and a summer mode, and making both work really well, is important. Its not
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clear, without some modeling, what the target here might be — clearly a lot of
building space is warehousing precisely to enable a long unsupported winter — but
dorms and other space could be designed to totally shut down. A demountable
plumbing module, for instance, might enable a dorm building to be totally
unheated, given the dry climate. Creativity is needed here. It’s even a good topic
for a design contest.

5. Water — as we noted in the charrette, water at McMurdo is far more than a
convenient life necessity. It should serve many uses at once — thermal storage,
movement of heat, use for excess electricity, and a key element in the control logic
are some of the obvious ones. Yet it was hard to sort out, in the charrette structure
at least, how to ensure that water is sufficiently analyzed and that design
approaches are created and tested enough to be able to play these key roles.
Keeping the entire water system —and an expanded set of roles - in scope makes
sense, at least for now.

6. Explore alternative metrics (to set success criteria for AEs). Things like lower
surface to volume ratios, % daylighting, storage cost per kWh thermal delivered, all
might have a role, at least in setting some performance bonuses. See below on
project governance.

Project Governance and Roles

1. Reference design — We did not see a process for ensuring that the base design
keeps up with (and possibly helps shape) technologies. The best way we know to
do this is a reference design, representing where NSF would LIKE McMurdo to go
once the right technologies (and their reliability) are proven out. It should also do a
first cut plan of how to help those technologies progress — whether a few localized
tests or tracking some inportatn data to help fine tune a system or new design.

2. AE contractor alignment — there should be a system model — developed by
Lockheed Martin and shared — to help ensure all designs fit together harmoniously.
Assumptions and setpoints in that model should be clear and controlled.
Furthermore, the acceptance goals set for AE’s should (as Amory pointed out for
the Hypercar) should all be for the WHOLE station — not for bits of it. AE’s should
then be required to work together, and co-located. This will get far better results
than any other approach we know of. In the charrette we heard a lot of discussion
from individuals about what was in or not in their scopes. This issue needs to be
fixed to avoid poor results from local optimization at the expensive of the whole
design.

3. Strategy selection — if, as we understand it, the task in FY 2016 is to create a 35%
complete design suitable for setting up a competition to select a design-build (D-B)
house, there needs to be a very clear process to examine a far broader range of
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options that were presented last week, and to select one (or more) overall
strategies for the base. Strategy should be set for a set of time horizons — first build
(ie 2020-2025 or so), then time frames going forward, and include, using the
reference design, ideas that may come into play. This needs far more numbers —
and frankly less premature focus on specific technical ideas in isolation, like the
microturbines. Otherwise much of the work in FY 2016 might be wasted, as the D-B
contractor finds better ideas, finds out details that change the problem, etc. etc.
Finally, once a strategy is set the team needs to be encouraged to find ways to
overcome its challenges — each will have some — with creativity and good
engineering, rather than jumping to another and presumably less valuable strategy.
Our new building faced many such challenges, and we had to expand our research
and add additional advisors in order to overcome them.

4. Consider (simulated) delivered energy savings or related performance incentive
bonuses for the design team — to ensure that the impoertance of these goals to
Lockheed Martin and NSF is clear, and that AE management teams reviewing ideas
do not force their teams to revert to more traditional approaches based on
inappropriate standards or other less-than applicable logic.

Brandon, Neal and Kyle, as you can imagine this list of quick reactions is just some key starting
points. We also apologize if there is something we have not fully understood in the session, or
your efforts — our time on this was limited. | understand you were able to speak with Cara
about goalsetting in the context of buildings and RMI’S work on our own building in Basalt.
We’d be happy to help you think through a starter set of goals, and the tools and structures to
manage them. It will become easier to understand with some numbers, especially on the
buildings thermal side, and doing some parametric work is actually pretty easy. In fact our first
proposal to you included such a person, but he could not make the date we ended up with.
Lets look for a time to talk — both to ensure that this quick note is intelligible and useful, and to
think about next steps. This week is good, next week after Monday not so good.

Warm Regards

skt bt

Robert “Hutch” Hutchinson

Senior Fellow

hutch@rmi.or

+1-303-990-2838
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SECTION 2

Facilities Program Tabulations

The previous section describes in narrative form the working
requirements for the various users of McMurdo Station.

This section states those requirements in numerical form as the basis

of a space program to guide future development.

This spatial program describes each of the components that comprise
the entire McMurdo facility.

In addition, the following tabulations describe the associated circulation,
support and enclosing wall area required of each component.

The methodology of determining these circulation, support and
enclosing wall areas is on the following page.



The Program Documents within in this section represent the organizational structure by work center for
McMurdo station. It is divided into two major categories, McMurdo Town and McMurdo Outlying areas.
Master Plan 2.0 involved the reconfiguring the majority of McMurdo Town. This Program Document
combines the information gathered from the charrette and begins to catalog and strategize the areas
required for the redevelopment of primarily McMurdo Town. There is some information for McMurdo
Outlying included within this report, it is included for reference only.

The previous section describes in narrative form the working requirements for the various users of McMurdo
Station as recorded from the charrette meetings.

This section states those requirements in numerical form as the basis for the redesigned station. It is divided
into sections based on the areas of McMurdo Station as cataloged in the Antarctic Support Contract’s
inventory of buildings on base. Those areas were defined as McMurdo Town, McMurdo Outlying and other
areas excluded for the Master Plan 2.0.

The basic metrics for measuring the components of the programming documents are:

Basic Metrics Definitions:
Net Square Feet (NSF) - The area of each individual program space. This includes individual workspaces
(workstations and private offices), support spaces and special program critical spaces.

Circulation Factor — This accounts for the primary circulation (main circulation route connecting the building
elevators/lobby, exit stairs and core toilets). It also accounts for secondary circulation between individual
spaces and support spaces.

Usable Square Feet (USF) — Area of the floor that is occupiable by a tenant minus the building elevators/
lobby, exit stairs and core toilets). This includes primary and secondary circulation.

Occupiable Square Feet (OSF) — Total usable area plus the prorated allocation of the floor and building
common area within a building.

Total Gross Building Square Footage — Total area of a building enclosed by the exterior face of the
perimeter walls. This is done on a floor-by-floor basis.

The program documents were developed around two levels of information. Those were:

Building Level - quantifies all the work centers to be co-located in a specific building and calculates their
footprint.
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Within the Program Documents you will find the following:

McMurdo Station Program Summary (first page) - designates the buildings by area (McMurdo Town

and McMurdo Outlying) for what was defined in Master Plan 2.0 and it also identifies the combined
square footage totals per area and building as a result of the programming exercise. We have included a
tabulation for the existing square footage of the areas and buildings being affected by the programming
exercise. This allows a comparison of the reduced footprint for specific buildings and areas as discovered
through the charrette discussions. Using these values, we are able to show the percentage of building
footprint that has been reduced by the further refinement of the square footage of each building. There is
one exception to the reduction of footprint, the Helicopter Operations buildings and hanger have increased
in size due to additional requirements of a modern maintenance facility for helicopters.

We then move into individual building summaries based on individual work centers for all the buildings
within McMurdo town and some of McMurdo Outlying. These sections begin with a summary of all the
work centers within a building, followed by an itemized tabulation of the different type of work areas (private
office, work station, support spaces, etc) within a work center. Each section ends with a summary of any
shared support spaces used by more than one group in the building.

Building Summary — shows the total number of workstations or rooms required for the building with any
designated support spaces for each work center. The net square footage per work center is calculated

and then has a circulation factor applied to the net square footage to determine the Total Usable Square
Footage. This does include primary and secondary circulation. An occupiable factor is then calculated to
yield the total interior square footage of the building. Lastly, the Total Gross Building Square Footage is
determined by multiplying the Occupiable Square Footage by a sizing factor for the exterior skin. This yields
the gross footprint of the building with all components accounted for.

Work center Summary- summarizes the work center’s space allocations based on work space type (private
office, work station, etc) with a total square footage for the number of spaces required. The designated
support spaces specific to that work center are shown and broken out by name as identified in the
charrette. These are combined to show the total number of spaces and square footage per work center. No
multipliers are applied at this level of information.

General Floor Shared Support Summaries — calculates the total square footage for all support areas that
serve more than one work center within a building.
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MCMURDO STATION
Building Summaries

ExistingTotal

Basis of Design Total Square
Square Footage

Footage (Program Data) Percentage

McMurdo Town

= — 148,429

Central Services 81,405
Level 1 66,254
Level 2 13,123
Level 3 2,028
61,561

3,143

VMF/Traverse Operations 9,279
9,226

30,505

35,187

Crary 49,500
Sea Ice Support 11,948
21,651

*Power Plant, Waste Water, Lift Station, Sea Water Intake, Helicopter Facility, Fuel Pump House excluded

Total SF of areas as part of Programming relevant to MP2.0 576,322 461,854 80%
Helicopter Operations 44,069
Total SF of additional areas to MP2.0 8,224 44,069 536%
McMurdo Outlying
Wheeled Airfield Facility 4,891
— 23,386
Total Gross Bldg S.F. 28,277
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Requirements Potential Adjustments

Total SF WS Qty. Total SF
850 1,034 114,840 0 oo 0
Private Rooms 810 75,300 0 0
Support Space 224 39,540 0 0
Total Staff 850 0 0
Total Private Rooms 810 0 0
Total Support Spaces 224 0 0
114,840 0
Circulation __15% (factor of 17) [ 19523 0 0
134,363 0
[Total OSF (assuming OFof1.08) | 145112 = | 0
148,449 0
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Requirements Potential Adjustments

Program SF Total SF Program SF Total SF
Single Room 770 770 90 69,300
Double Room 80 40 150 6,000

850 810 7530 o o | 0

Dedicated LodgingSupport Space

Bathroom 170 150 25,500
Private Shower

Janitor's Closet 18 80 1,440
Storage 18 100 1,800
Total OSF (assuming OF of 1.08) 18 600 10,800
Total Gross Bldg S.F. (1.023 multiplier)

39,540 0 0

114,840 0 0
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Requirements

Potential Adjustments

Count (WS Qty. Total SF | Count ‘WS Qty. Total SF

I T O T N R

Workspace 5 268 0 0

Dedicated Workcenter Support Space 0 0 0 0

Infiastructure & Operations o0 23 | a0 o T o

Workspace 23 1,120 0 0

Dedicated Workcenter Support Space 0 0 0 0

a0l | 0
\

Total Staff 118 0 0

Total Workspaces 28 0 0

Total Support Spaces 116 0 0

45,088 0

Circulation _259% (factor of 33) N N 7 7

59,067 0

0

0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
Supply Supervisor PO1 1 1 100 100
Materials Person Sr. WS1 7 3 48 144
Materials Person 17
Inv. Data Spec Lead WS2 1 1 24 24
Inv. Data Spec 2

0 0
Dedicated Workcenter Support Space 0
\None
0
0

PG. 112
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Program
Type

Steward

w

Dispatcher WS1 4 2 48
Camp Supervisor - Marble Point WS1 1 1 48
Sous Chef - MP WS1 1 1 48
Calibration Coord. WS2 1 1 24
Post Master PO1 1 1 100
}Postal Clerk WS1 1 1 48
Recreation Supervisor PO1 1 100
\
Retail Clerk WS1 1 48
Food Service Supervisor PO1 1 100
Lead Baker 2
Food Clerk 1
Sous Chef WS3 6 10 WS in Kitchen. 1 People/Shift
Production Cook 18 10 Staff of 18. 6 WS needed.
Prep Cook 2
Lodging Supervisor PO1 1 100
Rooms Coordinator WS1 1 1 48
Lodging Assistant WS1 1 1 48
Hairstylist 1 See salon requirements
Steward Supervisor WS1 1 1 48
Dining Lead WS2 4 4 24
Steward Supervisor (Jano) PO1 1 1 100
Janitor Lead WS2 2 2 24
7

—E

Dedicated Workcenter Support Space

None
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Requirements Potential Adjustments

.| Program SF Total SF .| Program SF Total SF
Coat Room - East 1 300 300
Coat Room - West 1 300 300
Handwash - East 1 85 85
Handwash - West 1 85 85
Kitchen 1 5,000 5,000 per existing
Dining 1 2,850 2,850 230 seat x .85 x 18 sf/person
Servery 1 2,500 2,500 per existing
Multipurpose/Lecture 1 1,500 1,500 150 people x 10 sf/person
Multipurpose/Lecture Storage 1 100 100
Total Support Spaces 1 25,000 25,000 Central Supply + Food (Ref, Freezers, Dry Goods)
Waste Prep 1 400 400
Housing Office 1 200 200 supervisor, key issue
Recreation Office 1 200 200
Recreation Gear Storage and Issue 1 180 180
Salon 1 200 200
Station Entertainment (Radio + A/V servers) 1 250 250
Station Entertainment/Assignable Server 1 50 50

IT&C Backup Operations Data Center 1,200 1,200

1
Network Operations Center/Offices 1 200 200

Mission OPS Comms/SPAWAR Primary 1 700 700

Wiring Closet/Fire Suppression/UPS 1 500 500

Passenger Terminal 1 900 900

Passenger Terminal Storage 1 200 200

Touchdown Stations - Personnel 8 10 80 shared by all personnel for time sheets. etc.
Post Office 1 200 200

Growth Chamber

Touchdown stations for personnel 4 10 40 1:20 ratio for workstation to personnel, WS3
Lockers 80 6 480

43,700 OH 0
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CENTRAL SERVICES - LEVEL 2

Summary

Staff Space Staff Space
Count | Count Total SF | Count = Count Total SF
National Science Foundation 5 5| 548 0 0 0
Workspace 5) 548 0 0
Dedicated Workcenter Support Space 0 0 0 0
McMurdo Ground Station 2 2| 96 0 0 0
Workspace 2 96 0 0
Dedicated Workcenter Support Space 0 0 0 0
SFA 12 12 872l 0 0 0
Workspace 12 872 0 0
Dedicated Workcenter Support Space 0 0 0 0
Ken Broek Air 3 3] 196] 0 0 0
Workspace 3 196 0 0
Dedicated Workcenter Support Space 0 0 0 0
Antarctic Support Contract (ASC) 9 9| 660 0 0 0
Workspace 9 660 0 0
Dedicated Workcenter Support Space 0 0 0 0
Tech Management & Admin 23 23| 642 0 0 0
Workspace 23 642 0 0
Dedicated Workcenter Support Space 0 0 0 0
Transportation & Logistics 2 2| 2000 O 0 0
Workspace 2 200 0 0
Dedicated Workcenter Support Space 0 0 0 0
Infrastructure & Operations 20 20| 1,228 0 0 0
Workspace 20 1,228 0 0
Dedicated Workcenter Support Space 0 0 0 0
Project Management and Prof. Services 12 12| 628 0 0 0
Workspace 12 628 0 0
Dedicated Workcenter Support Space 0 0 0 0
IT & Communications 1 1 | 100/ 0 0 0
Workspace 1 100 0 0
Dedicated Workcenter Support Space 0 0 0 0
Science & Tech. Project Services 1 1 | 100 0 0 0
Workspace 1 100 0 0
Dedicated Workcenter Support Space 0 0 0 0
SPAWAR 5 5] 396] 0 0 0
Workspace 5 396 0 0
Dedicated Workcenter Support Space 0 0 0 0
General Floor Shared Support 17| 2,640 0 0
|
Total Staff 95 0
Total Workspaces 95 0
Total Support Spaces 17 0
Sub-Total (NSF) | 8,306 | 0
Circulation 30% (factor of .43) 3,572 0
Total USF | 11,878 | 0
Total OSF (assuming OF of 1.08) 12,828 0
Total Gross Bldg S.F. (1.023 multiplier) | 13,123 | 0
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Requirements

Program

Potential Adjustments

Program

Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF
National Rep Antarctica PO3 1 1 160 160
National Rep Antarctica - visiting PO2 2 2 120 240
NFS Station Manager PO1 1 1 100 100
NFS Admin WS1 1 1 48 48

Workspace Sub-Total(NSF) | 5 5

ssl | o ol T o

Dedicated Workcenter Support Space

None

PG. 116
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Requirements

Program

Potential Adjustments

Program

Type Count | Qty. SF Total SF Type Count SF Total SF
MGS Engineer WS1 1 48 48
Weather Manager WS1 1 48 48
Workspace Sub-Total(NSF) |2 2l el 0 o | o
Dedicated Workcenter Support Space
None
0
0
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Requirements

Potential Adjustments

Program Program
Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF
1st Sargent PO3 1 1 160 160
Squad Commander PO2 1 1 120 120
Visiting DP PO3 1 1 160 160
Flight Ops WS1 3 3 48 144
Flight Maintenance Manager WS1 1 1 48 48
Safety WS1 1 1 48 48
Admin WS1 1 1 48 48
Transient WS WS1 3 3 48 144
Workspace Sub-Total(NSF) 12 0 0
Dedicated Workcenter Support Space
None
0
0
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Requirements

Program

Potential Adjustments

Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF
KBA Station Supervisor PO1 1 1 100 100
Support WSa 2 2 48 96
Workspace Sub-Total(NSF) | 3 3. 1 o o o
Dedicated Workcenter Support Space
None
0
0
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Requirements Potential Adjustments

Program Program
Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF
McMurdo Area Manager PO1 1 1 100 100
Disbursing Specialist PO2 1 1 120 120
Continuous Improvement PO1 1 1 100 100
HR Manager PO1 1 1 100 100
Admin WS1 3 3 48 144
Property Specialist WS1 1 1 48 48
Scheduler WSa 1 1 48 48

WorkspaceSubTotalNSF) o ol | ew o o o

Dedicated Workcenter Support Space
None
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Requirements

Potential Adjustments

Program Program
Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF
Mission Assurance Mgr. PO1 1 1 100 100
Chalet Admin Coord Sr. 2 2
Chalet Admin Coord 1 1
HR Generalist Sr. 1 1
Disbursing Specialist 1 1
Human Resources 1 1
Continuous Improvement 1 1
Property Specialist 1 1
Scheduler 1 1
Environmental Engineer Manager WS1 1 1 48 48
Enviro Engineer SR. WS1 1 1 48 48
Enviro Specialist SR WS2 1 1 24 24
Enviro Specialist WS2 1 1 24 24
H &S Engineering Lead WS2 1 1 24 24
H &S Engineering SR WS2 1 1 24 24
Safety Engineer, LCRM WS3 1 1 10 10
Safety Engineer PO1 1 1 100 100
Bldg/Safety Inspector WSa1 1 1 48 48
Emergency Response Lead WS1 1 1 48 48
R/O Manager/ Comms Manager WS1 1 1 48 48
Comms Specialist WSa 1 1 48 48
Work Order Sr Scheduler WSa 1 1 48 48
22 23 e2l o o o
Dedicated Workcenter Support Space
\None
0
0
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Requirements Potential Adjustments

Program Program
Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF

Supply Manager PO1 1 1 100 100
ATO Manager PO1 1 1 100 100

Workspace SubTotal(NSF) 2 2. | 200 o o o

Dedicated Workcenter Support Space
None
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Requirements Potential Adjustments

Program Program
Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF

Operations Manager PO1 1 1 100 100
Admin Assistant WS1 1 1 48 48
Fire Dispatcher Lead WS1 1 1 48 48
Dispatcher Ws2 4 4 24 96
Surveyor Supervisor WSa1 1 1 48 48
Surveyor WS1 1 1 48 48
Station Svs Manager PO1 2 2 100 200
Culinary Manager PO1 1 1 100 100
Admin Coord Sr WS1 1 1 48 48
Accounting Clerk LD WS1 1 1 48 48
Facility Senior Engineer PO1 2 2 100 200
| & O Project Manager PO1 1 1 100 100
Airfield Manager WS1 1 1 48 48
MAC OPS Supervisor WSa 1 1 48 48
Comms Operator WSa 1 1 48 48
20 200 a2zl o ol T o
Dedicated Workcenter Support Space
|None
0
0
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Requirements

Potential Adjustments

Program Program
Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF
Acting Manager PO1 1 1 100 100
Architect WS1 1 1 48 48
DDC Engineer WS1 1 1 48 48
Energy Engineer WS1 1 1 48 48
Mech Sr. Engineer WS1 1 1 48 48
Fire Protection Engineer WS1 2 2 48 96
Designer/Drafter WS1 1 1 48 48
Project Manager WS1 2 2 48 96
Construction Sr. Engineer WS1 2 2 48 96
Workspace SubTotal (NSF) |12 0 0
Dedicated Workcenter Support Space
None
0
0

PG. 124
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Requirements

Program

Potential Adjustments

Program

Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF
MCM IT&C Manager PO1 1 1 100 100
[Workspace Sub-Total(NSF) |1 100 0 0
Dedicated Workcenter Support Space
None
0
0
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Type

Requirements

Count

Program
Qty. SF

Potential Adjustments

Program
Total SF Type Count | Qty. SF Total SF

S&TPS Implementation

PO1

1 1 100

100

Workspace Sub-Total(NSF) 1

w0 o o

Dedicated Workcenter Support Space

None

PG. 126
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Requirements

Program

Potential Adjustments

Type Count | Qty. SF Total SF Type Count | Qty. SF Total SF

SOPP Site Manager PO1 1 1 100 100

Weather Manager PO1 1 1 100 100

Air Traffic Control Manager PO1 1 1 100 100

Air Traffic Control WSa 1 1 48 48

Weather Observer WS1 1 1 48 48

Workspace Sub-Total (NSF) | 5 396 0 0

Dedicated Workcenter Support Space

None
0
0
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Requirements Potential Adjustments

Program SF Total SF . Program SF Total SF
Conference Rooms - Large (16-20 people) 1 300 300
Conference Rooms - Medium (8-12) 4 180 720
Conference Rooms - Small (4-6) 6 120 720
Work/Copy Room 3 100 300 dispersed across floor
Storage 3 200 600 dispersed across floor

Shared Support Spaces Sub-Total (NSF) 17 ! 2,640 0 ! 0
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Requirements Potential Adjustments

Total SF | Count 'WS Qty. Total SF

Workspace

Dedicated Workcenter Support Space
_ 0

Workspace
Dedicated Workcenter Support Space

—j_

Total Staff 1
Total Workspaces
Total Support Spaces 4 0

1380
Crclation ag(factorof3y) o4

NON N W

@ |

o 0

o o
oo ooo
oo o ooo

-
o

© o o o o

183
TotalRSF (sssuming OF ofs.08) . te

MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015 PG. 129



Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF |~ Type | Count | Qty. SF Total SF

Chaplin Office PO1 1 1 100 100

_II- w 0 o o
|

Dedicated Workcenter Support Space
Multi Purpose Area 1 400 400

Storage 1 80 80
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Requirements Potential Adjustments

WS | Program Program
Type | Count | Qty. SF Total SF = Type | Count | Qty. SF Total SF

o

o

Dedicated Workcenter Support Space
Multi Purpose Area
Warming Kitchen/Coffee

-

600 600
200 200

-
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Requirements Potential Adjustments

.| Program SF Total SF .| Program SF Total SF
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Staff Staff

Executive Summary: Count |WS Qty. Total SF | Count WS Qty. Total SF
\

Medical 8 32 5224 0 0 0|
Workspace 7 220 0 0
Dedicated Workcenter Support Space 25 5,004 0 0

Fire 43 39 9,180, 0 0 ol
Workspace 18 840 0 0
Dedicated Workcenter Support Space 21 8,340 0 0

Contingency Facilities 0 10 27,150 0 0 0|
Workspace 0 0 0 0
Dedicated Workcenter Support Space 10 27,150 0 0

General Floor Shared Support 1 340 0 0|
\

Total Staff 51 0 0

Total Workspaces 25 0 0

Total Support Spaces 57 0 0

Sub-Total (NSF) 41,894 0|

Circulation  25% (factor of .33) 13,825 0

Total USF 55,719 0|

Total OSF (assuming OF of 1.08) 60,177 0

Total Gross Bldg S.F. (1.023 multiplier) 61,561 0|

@ Q
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Staff | WS | Program Staff | WS | Program

SPACE REQUIREMENTS Type | Count | Qty. SF Total SF = Type | Count | Qty. SF Total SF
|
Lead Physician PO1 1 1 100 100
PA/NP WS1 1 1 48 48
Nurse Lead 1 1
Flight Nurse 1 1
Pharmacy Tech WS2 1 1 24 24
Dentist 1 1
Medical Resident WS1 2 1 48 48
Workspace Sub-Total (NSF) 8 7 220 0 0 0

Dedicated Workcenter Support Space

Decompression Room 1 340 340
Reception/Waiting 1 320 320
Bathroom 2 50 100
Physical Therapy 1 560 560
Xray 1 192 192
Nurses Station 1 144 144
Procedure Room 1 192 192
Exam Rooms 6 96 576
Open Office Area for Work Stations 1 400 400
Hospital Room w/ Restroom 4 160 640
Storage 1 360 360
Pharmacy 1 300 300
Resusitation Room 1 280 280
Inventory/ Storage 1 240 240
Dental Lab 1 160 160
Dental Exam 1 200 200
Dedicated Workcenter Support Space Sub-Total (NSF) 25 5,004 0 0|
|
Sub-Total (NSF) | 32 5,224 0 ol
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Staff | WS | Program Staff | WS | Program

SPACE REQUIREMENTS Type | Count Qty. SF Total SF | Type = Count | Qty. SF Total SF
\

Fire Chief PO2 1 1 120 120
Fire Chief Assistant PO2 1 1 120 120
Fire Captain PO1 2 1 100 100 1 0r 2 offices?
Fire Lieutenant PO1 8 4 100 400 how many offices for this group?
Firefighter WS3 30 10 10 100 how many touchdown stations and where?
Fire Equipment Main. Spec 1 1 where does this position live?

Workspace Sub-Total (NSF) 43 18 840 0 o | 0|
\
\

Dedicated Workcenter Support Space

Bedrooms 8 120 960
Kitchen 1 150 150
Dining Area 1 150 150
Day Room 1 200 200
Bathrooms 1 400 400
Training Room 1 320 320
Tool Room 1 250 250
SCBA Clean Room 1 240 240
SCBA Storage Room 1 240 240
Apparatus Bay 1 4,750 4,750
EMT Storage 1 96 96
Bunker Gear 1 288 288
Decontamination Room 1 96 96
Hose Tower 1 200 200
Dedicated Workcenter Support Space Sub-Total (NSF) ‘ 21 8,340 | 0‘ | 0|
|
Sub-Total (NSF) 39 9,180 | 0 | 0|
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Staff | WS | Program Staff =~ WS | Program

SPACE REQUIREMENTS Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF

‘None
Workspace Sub-Total (NSF) 0 0 0 0 0 0
Support

Fitness Room 1 1,500 1,500

Crafts Room 1 350 350

Gym 1 10,000 10,000

Library 1 600 600

Bar #1 1 1,500 1,500

Bar #2 1 2,500 2,500

Beverage Warehouse 1 3,500 3,500

Kitchen 1 2,500 2,500

Weight/Cardio Room 1 2,200 2,200

Laundry 1 2,500 2,500
Dedicated Workcenter Support Space Sub-T 10| 27,150 0 0
Sub-Total (NSF) 10] 27,150 0 0
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Requirements

Potential Adjustments

Support & Auxilliary Qty. Program SF Total SF Qty. Program SF Total SF
Shared Training Room 340 340
0 0
0 0
Workspace Sub-Total (NSF) 340 0 0
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Staff Staff

Executive Summary: Count |WS Qty. Total SF | Count 'WS Qty. Total SF
|
\

Infrastructure & Operations ‘ 1 1 200 0 0 0
Workspace 11 200 0 0
Dedicated Workcenter Support Space 0 0 0 0

General Floor Shared Support ‘ 9 2,300 0 0

|
\

Total Staff 11 0

Total Workspaces 1 0

Total Support Spaces 9 0

\
\

Sub-Total (NSF) 2,500 0

Circulation  12% (factor of .138) 345 0

Total USF 2,845 0

Total OSF (assuming OF of 1.08) 3,073 0

Total Gross Bldg S.F. (1.023 multiplier) | 3,143 0

PG. 138
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SPACE REQUIREMENTS

Type

Waste Ops Manager Sr.

PO-1

Waste OPS Manager

PO-1

Recycling Tech Lead

Recycling Tech
Recycling Coord

Resale Technician

Workspace Sub-Total (NSF)

None

Dedicated Workcenter Support Space

Dedicated Workcenter Support Space Sub-Total (NSF)

Sub-Total (NSF)
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Requirements Potential Adjustments

Support & Auxilliary Qty. Program SF Total SF Qty. Program SF Total SF

Lab 1 200 200

Drum Processing Area 1 500 500

Radioactive Material Processing Area 1 500 500

Changing Room with Lockers 1 200 200

Spill Response Storage 1 200 200

Restrooms 2 200 400

Break Room 1 150 150

SCUA 1 150 150

Touchdown stations for personnel 1 10 10 1:20 ratio for workstation to personnel
Lockers 9 6 54

Workspace Sub-Total (NSF) 9 2,300 0 0
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Requirements Potential Adjustments

Staff

Total SF | Count WS Qty. Total SF
T 7 ™ T N
Workspace 70 400 0 0
Support Space 0 0 0 0
Moveseors | = 3z es0 o o | o
Workspace 21 300 0 0
Support Space 1 6,620 0 0
_: oo | 0
Total Staff 91 0 0
Total Worksp 91 0 0
Total Support Spaces 17 0 0
7,380 0
(Circulation _12% (factorof 138 |~ 1018 | | 0
8,398 0
[Total OSF (assuming OFof108 | 9070 | 0
9,279 0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF |~ Type | Count | Qty. SF Total SF

Fleet Analyst PO1
VMF Supervisor PO1
Tool Room Attendant
Machinist

Pipefitter

Service Writer

Shop Foreman

Heavy Equipment Mech
Light Equip Mechanic
PM Mechanic
Mechanic Helper

Mech Shop Foreman PO1
Light Vehicle Mechanic
Fleet OPS Supervisor PO1
Blaster, Lead
Blaster

Fleet OPS Foreman
Heavy Equip OP
Equipment OP
Crane Operator

100 100
100 100

100 100

100 100

th\]_l_l_\m_\NNw(Dm_l_l_\_l_\_l

PSS N N N R N T S P N EN NN NN

T a0 T o

o
=]

~
=]

Dedicated Workcenter Support Space
'None
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Requirements

Program

Potential Adjustments

Program

Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
Western Antarctic Support 4 0
SIPLE Dome 2 0
WAIS Divide 12 0
Pig Traverse 4 0
Wissard 5 0
Wissard Traverse 4 0
Dry Valley 2 0
o ol o ol o
Dedicated Workcenter Support Space
'None
0
0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF

Traverse Manager PO1 100 100
Traverse Coordinator
Traverse OPS Supervisor PO1 100 200

Mountaineer

Shop Foreman

Heavy Equipment Mech
Heavy Equipment OP

—EE- s o ol o
|

Dedicated Workcenter Support Space

DN =N =
0DN =N ==

Vehicle Work Bays 2 960 1,920
Parts Storage 1 600 600
Computer Stations 1 400 400
Bladder Lay Down Space 4 400 1,600
Food Storage 1 1,000 1,000
Supply Room 1 100 100
Equipment Storage 1 1,000 1,000

PG. 144 MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015



Requirements

Program SF

Total SF

Potential Adjustments

Program SF

Total SF

Touchdown stations for personnel

6

10

60

1:20 ratio for workstation to personnel, WSz

—:!

60

—]
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Requirements Potential Adjustments

Total SF WS Qty. Total SF
s 428 0 0 0
Workspace 4 296 0 0
Dedicated Workcenter Support Space 50 3,972 0 0
_:j— 3,070 o 0
Total Staff 32 0 0
Total Wor 4 0 0
Total Support Spaces 60 0 0
7,338 0
(Circulation _ 12% (factorof43) | 043 | 00| 0
_ 8,351] 0

[Total OSF (assuming OFoft08) [ 9019 [ | 0
9,226 0
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Requirements Potential Adjustments

Program Program
Type | Count = Qty. SF Total SF | Type | Count | Qty. SF Total SF

Fuels Supervisor PO1
Fuels Foreman WS1
Admin WS1
Fuels Coord.

Fuels Mechanic

Fuels Op, Lead

Fuels Operator

Heavy Equip OP Simple
Heavy Equip OP Superdarm
Hazardous Waste Supervisor PO1
Hazardous Waste Tech

—EZ- 260 o o o
\

Dedicated Workcenter Support Space

-

100 100
1 48 48
1 48 48

-
Gala a2 aaaa

1 100 100

Lab 1 100 100 can be shared with Haz Waste
Locker Space 24 6 144 Shared with Haz Waste
Hose Preparation/ Processing/ Inspection
Area 1 2,000 2,000
Hose Reel Storage/ Repair Area 24 72 1,728
0
0
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Requirements Potential Adjustments

Program SF Total SF . Program SF Total SF

Fuel Warehouse Storage 1 1,500 1,500 Could be in VMF, need to verify size.
Briefing Area 1 200 200

Laundry 1 150 150

Restrooms 2 200 400

Breakroom 1 200 200

Locker Room w/ Showers 2 300 600

Touchdown stations for personnel 2 10 20

3,070 o! 0
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Staff Staff
Executive Summary: Count |WS Qty. Total SF | Count WS Qty. Total SF
|
Infastructure & Operations 92 41 24,262 0 0 0
Workspace 21 1,408 0 0
Support Space 20 22,854 0 0
General Floor Shared Support 0 0 0 0
\
Total Staff 92 0 0
Total Workspaces 21 0 0
Total Support Spaces 20 0 0
Sub-Total (NSF) 24,262 0
Circulation  12% (factor of .138) 3,348 0
Total USF 27,610 0
Total OSF (assuming OF of 1.08) 29,819 0
Total Gross Bldg S.F. (1.023 multiplier) 30,505 0
\
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Staff | WS | Program Staff | WS | Program
SPACE REQUIREMENTS Type | Count | Qty. SF Total SF = Type | Count | Qty. SF Total SF
\
Facilities Maint Supervisor PO1 1 1 100 100 Located in admin area
Admin Coord Sr. (ASC) WS1 1 1 48 48 Located in admin area
Construction Superint (ASC) WS1 3 3 48 144 Located in admin area
Carpenter Foreman (ASC) WSa1 5 5 24 120 Located in admin area
Carpenter (ASC) 13
Carpenter Apprentice (ASC) 8
Plumber (ASC) 1
Electrician (ASC) 4
Field Camp Power Foreman PO1 1 1 100 100 Located in Field Camp Power
Carpenter Foreman (PAE) PO1 1 1 100 100 Located in admin area
Carpenter 4
Carp Apprentice 2
Total Painter Foreman WS1 1 1 48 48 Located in admin area
Painter 1
Plumber Foreman PO1 1 1 100 100
Plumber 1
Plumber Apprentice 1
Pipefitter 1
PM Foreman (Utility Tech) (PAE) PO1 1 1 100 100 Located Utility Tech Area
Refrigeration Mech 2
Boiler Mech. 3
Utility Mechanic 8
Maintenance Spec 3
Doc Controls Tech 1
Admin Coord Sr. (PAE) WS1 1 1 48 48 Located in admin area
Sheetmetal Foreman PO1 1 1 100 100 Located in sheetmetal area
Sheetmetal Worker 2
Welder Foreman 1 Located in welding area
Insulator Foreman WS1 1
Lineman Foreman 1 in elec. Shop - share with Elec. Foreman
Lineman 1
Fire System Foreman PO1 1 1 100 100 Located in Fire Protection Area
Fire Systems Tech 2
Electrical Foreman PO1 1 1 100 100 Located in Electrical Area
Electrician 4
Electrician Apprentice 1
Field Camp Power (Alternate Energy) PO1 2 1 100 100
Field Camp Power (Alternate Energy Specialilst) 1
Antenna Rigger Lead PO1 1 1 100 100
Antenna Rigger 3

Work‘space Sub-Total (NSF) 92 21 1,408 0 0 0
Dedicated Workcenter Support Space

Touchdown Stations 4 10 40 1:20 ratio for workstation to personnel
Breakroom 1 300 300

Carpentry 1 2,000 2,000

Paint Room 1 500 500 part of Carpentry Shop
Tool Room 1 600 600

Field Room 1 400 400

Sheet Metal Work Area 1 400 400

Welding, Grinding and Metal Shop 1 800 800

Fire Protection Work Area 1 540 540

Utility Technicians Work Area 1 540 540

Electrcian's Work Area 1 1,020 1,020

Field Camp Power Technician's Work Area 1 860 860

Rigger's Work Area 1 1,400 1,400

Plumbing Work Area 1 2,000 2,000

Trade's Assembly Laydown Space 1 5,000 5,000

Warehousing 1 6,000 6,000

Office Storage 1 40 40

Lockers 69 6 414

Dedit\:ated Workcenter Support Space Sub-Total (NSF) 20 22,854| 0 0
Sub-Total (NSF) M 24,262| 0 0
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Requirements

Program SF

Total SF

Potential Adjustments

Program SF

Total SF

None

Workspace Sub-Total (NSF)
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Requirements Potential Adjustments

Total SF Total SF
B I A 7 R R N
Workspace 1 100 0 0
Dedicated Workcenter Support Space 2 672 0 0
Fedsuppont 2 s eaw 0 o o
Workspace 17 880 0 0
Dedicated Workcenter Support Space 37 8,224 0 0
ss 13 ams o0 o o
Workspace 12 726 0 0
Dedicated Workcenter Support Space 1 4,032 0 0
[Tansportatin & Logistes 97 5356 0 0
Workspace 6 316 0 0
Dedicated Workcenter Support Space 1 5,040 0 0
7,996 0
\
Total Staff 91 0
Total Workspaces 36 0
Total Support Spaces 112 0
27,986 0
Circulation 1296 (factor of .138) . zm 0
31,848 0
Total OSF (assuming OF of .08) [ N I
35,187 0
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Requirements

Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
SAR / Mountaineer LD Work Station PO1 1 1 100 100
—jj- w0 o o
\
Dedicated Workcenter Support Space
SAR Equipment Storage -Vehicle 1 480 480
SAR Equipment Storage - ECW / Personnel Gear 1 192 192
0
0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF

Field Support Supervisor PO1 1 1 100 100
Continential Field Supervisor PO1 1 1 100 100
WAIS Divide 4 0
Pig Traverse 2 0
Wissard 2 0
Wissard Traverse 1 0
Field Support Supervisor PO1 1 1 100 100
Field Equipment Lead PO1 1 1 100 100
Field Coorinator WS1 5 5 48 240
Mount Tech/Train LD WSa1 1 1 48 48
Mountaineer/SAR Lead WS1 1 1 48 48
Mountaineers WS2 5 5 24 120
FSTP Scheduler WS2 1 1 24 24

e e g D I

Dedicated Workcenter Support Space

Grantee Storage Pods 30 64 1920 (30) 8'x'8 cages
General Staging Area 1 3,616 3616 Multi-use, central high-bay space
12x16, (2) industrial + (4) standard
Field Gear Wash/Laundry 1 644 644 W's+D's
12x16 , with under-and over-
Field Gear Repair / Sewing 1 924 924 counter supplies
Tent Wash Bays 4 280 1120 with overhead drying capabilty
0
0
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Requirements

Program

Potential Adjustments

Program

Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
MCC Supervisor PO1 1 1 100 100
Shift Supervisor PO1 2 2 100 200
ATS 2 WS3 6 3 10 30
ATS1 12 0
ATS Apprentice 6 0
LOAD Planner WS1 4 1 48 48
Airfield Shift Supervisor PO1 2 2 100 200
|ATS3 2 0
Vehical OPS Supervisor PO1 1 1 100 100
Vehical Oper, SR 2 0
LRG Passenger Vehicle 3 0
Vehical Operator 12 0
Pass SVCS Rep SR WS2 1 1 24 24
Pass SVCS Rep WS2 1 1 24 24
s 12 | 76l o o | o
Dedicated Workcenter Support Space
Science Cargo Staging Area 1 1 4,032 4,032
[ ] 4032 o 0
-r 1 [ [ [ [ ! [ [ [ ]
13 0 0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF

Aviation OPS Supervisor PO1 1 1 100 100

|Aviation OPS Coordinator 3 0
USAP Cargo Supervisor PO1 1 1 100 100
Admin Coordinator WS2 1 1 48 48
Cargo Person SR WS2 1 1 48 48
Cargo Person WS3 2 2 10 20

©
H
w
-
o
o
(=)
=]

Dedicated Workcenter Support Space

ATO Staging Area 1 5,040 5,040
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Requirements Potential Adjustments

Program SF Total SF . Program SF Total SF
Racking - Long Rows 7 448 3,136
Racking - Short Rows 3 288 864
Walk-in Freezers (Medium Size) 3 384 1,152
Walk-in Freezers (Large Size) 1 576 576
Mountaineer Gear Storage 1 440 440 Part of SAR?
Conference Room 2 240 480
Classroom Training 1 896 896
Office Storage 1 128 128
Touchdown stations for personnel 3 10 30 1:20 ratio for workstation to personnel
Lockers 49 6 294

7.99% OH 0
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Requirements Potential Adjustments

Total SF Total SF
16 1737 o o
Workspace 5 230 0 0
Dedicated Workcenter Support Space 11 1,507 0 0
1 1 350 0
Workspace 0 0 0
Dedicated Workcenter Support Space 1 350 0
7.416 0
|
Total Staff 16 0
Total Workspaces 5 0
Total Support Spaces 30 0
9503 0
Circulation _12% (factorota3y 43 0
10,814 0
Total OSF (assuming OFof109 110 0
11,948 0
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Requirements

Program

Potential Adjustments

Program

Type Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF

Dive PO1 2 2 100 200
Diver WS3 3 3 10 30

s. s, =m0 o o o

Dedicated Workcenter Support Space

Dump Tank 1 240 240
Suit Wash 2 60 120
Wash Room 1 120 120
Tank Inspection 1 120 120
Washer/Dryer 1 72 72
Work Bench Area 1 144 144
Work Room 1 255 255
Regulator Repair 1 120 120
Tank Filling Area 1 216 216
Compressor Room 1 100 100

0

0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF

LDB 4
LDB 4 0
LDB Grom Team 3 0

\
Dedicated Workcenter Support Space
[LDB Work Area 1 350 350
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Requirements

Potential Adjustments

Program SF Total SF Program SF Total SF
Lockers for Grantees 8 36 288
Coffee/ Breakroom 1 120 120
PistenBully Loading Area 1 6,720 6,720 Parking for 8
Infastructure & Operations 8 36 288
7,416

—
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Requirements Potential Adjustments

Total SF Total SF

B R TR T 1

Workspace 8 0 0

Support Space 2 0 0

_:j_ 0 oo 0

Total Staff 8 0

Total Worksp 8 0
Total Support Spaces 2 0

26,990 26,990

Circulation _ 40% (factorof6e) . 1783 17813

44,803 44,803

Total OSF (assumingOFof1.08) | 48387, | 48387

49,500 49,500

PG. 162 MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015



Requirements

Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
MCM S&TPS Manager PO1 1 1 100 100
Lab OPS Supervisor PO1 1 1 100 100
Laboratory Asst. 2 2
Instrument Tech 1 1
HAZ Chem/ Cryo Supervisor PO1 1 1 100 100
Research Assoc. 1 1
Admin Coord Sr. 1 1
—ZE- s o o o
\
Existing Area
\Existing Crary (Phase 1,2,3) 1/ 46,000 46,000
Additional Area
|Phase 3 Mech Addition 1 3,500 3,500
2 49,500 0 0
10 49,500 0 0
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Requirements Potential Adjustments

Program SF Total SF : Program SF Total SF

Staff Breakroom/Kitchen
Group Session Rooms
Print/Copy/supply Room
Conference Rooms
Interview Rooms
Training Rooms
Learning Lab

Resource Room

e I 0 Ol 0
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Staff Staff
Executive Summary: Count WS Qty. Total S | Count |WS Qty. Total SF
\

SPAWAR 56 79090 o0 0
Workspace 5 140 0 0
Dedicated Workcenter Support Space 1 650 0 0

IT & Communications ‘ 30 48 12,914- 0 0
Workspace 30 1,744 0 0
Dedicated Workcenter Support Space 18 11,170 0 0

General Floor Shared Support | 0 0 0 0

\
\

Total Staff 35 0

Total Workspaces 35 0

Total Support Spaces 19 0

Sub-Total (NSF) 13,704 0

Circulation  30% (factor of .43) 5,893 0

Total USF | 19,507 0

Total OSF ( ing OF of 1.08) 21,164 [1}

Total Gross Bldg S.F. (1.023 multiplier) | 21,651 0
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Requirements Potential Adjustments
Staff | WS | Program Staff | WS | Program
SPACE REQUIREMENTS Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
Ground Electronics Manager PO1 1 1 100 100
|Ground Electronics WS3 4 4 10 40
Workspace Sub-Total (NSF) 5 5 140 0 0 0
!
Dedicated Workcenter Support Space
|SPAWAR Electric 1 650 650
Dedicated Work Center Support Space Sub-Total (NSF) 1 650 0 0
|
Sub-Total (NSF) 6 790 0 0
\
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Staff | WS | Program Staff = WS | Program
SPACE REQUIREMENTS Type | Count | Qty. SF Total SF | Type | Count = Qty. SF Total SF
Data gystem Supervisor ‘WS-1 1 1 64 64
Help Desk Support Lead WS-1 1 1 64 64
Systems Admin Sr. WS-1 1 1 64 64
Systems Admin WS-1 1 1 64 64
Network Engineer Sr. WS-1 1 1 64 64
Network Admin WS-1 1 1 64 64
Computer Supervisor (Crary) PO1 1 1 100 100
Computer Tech Sr. (Crary) WS-1 1 1 64 64
Computer Tech (Crary) WS-1 1 1 64 64
Computer Tech Lead WS-1 1 1 64 64
Computer Tech Sr. \WS-1 1 1 64 64
Computer Tech WS-1 1 1 64 64
Multimedia Prod. WS-1 1 1 64 64
Broadcase Engineer WS-1 1 1 64 64
IT Trainer WS-1 1 1 64 64
Telco Supervisor WS-1 1 1 64 64
Telco Tech Sr. WS-1 2 2 64 128
Camp Manager - Bl WS-1 1 1 64 64
'Sous Chef - Bl 1 1
Comms Supervisor PO1 1 1 100 100
Satcom Engineer WS-1 1 1 64 64
Comms Coord \WS-1 1 1 64 64
Comms Tech Lead WS-1 1 1 64 64
Comms Tech Sr 3 3
Comms Tech 1 1
Project Manager PO1 2 2 100 200
Dedirated Workcenter Support Space Sub-Total (NS 30 30 1,744 0 0 0
|
Dedicated Workcenter Support Space
IT&C PC Electronics Shop 1 600 600
Shared Battery Charge 1 320 320
Warm Storage 1 1,350 1,350
Cold Storage 1 1,250 1,250
IT&C Communications & Electronics 1 1,500 1,500
Staging 1 500 500
Data Center 1 900 900
NSF 1 300 300
NASA/JPSS 1 350 350
Cold 1 350 350
Science Gen Co. 1 300 300
UPS 1 250 250
Fire 1 250 250
Wiring 1 250 250
EOC Meeting 1 400 400
EOC Mission Coms 1 2,000 2,000
Breakroom 1 150 150
Restroom 1 150 150
Supp‘ort Space Sub-Total (NSF) 18 11,170 0| 0
Sub-Total (NSF) 48 12,914 0] 0

\
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Requirements Potential Adjustments

.| Program SF Total SF .| Program SF Total SF

None

—:! 0 o! 0
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HELICOPTER OPERATIONS
Summary

Requirements

Potential Adjustments

Staff
WS Qty. Total SF | Count WS Qty. Total SF
s sses0 o o o
Workspace 24 1,660 0 0
Dedicated Workcenter Support Space 15 33,390 0 0
—I_ o o o
\
Total Staff 18 0
Total Worksp 24 0
Total Support Spaces 15 0
35,050 0
Circulation _12% (factorof139 48w 0
39,887 0
Total OSF (assuming OFof108) 418 0
44,069 0
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HELICOPTER OPERATIONS
PHI, Inc.

Staff | WS | Program Staff | WS | Program
SPACE REQUIREMENTS Type | Count | Qty. SF Total SF = Type | Count | Qty. SF Total SF
\
PHI Manager PO3 1 1 160 160
Pilots 6 6
Helicopter Tech 6 6
Helicopter Mech 5 5
Dispatcher 1 250 250
Office 2 225 450
Office 1 150 150
Office 1 350 350
Maintenance Office 1 300 300
Work‘space Sub-Total (NSF) 18 24 1,660 0 0 0
Support
Hanger (Includes Airlock) 1 26,650 26,650
PAX 1 500 500
Loading/Receiving 1 1,175 1,175
Loading Dock 1 260 260
Conference/Briefing Room 1 430 430
Breakroom 1 400 400
Bathrooms 1 560 560
Storage 1 110 110
Restroom Storage 1 110 110
Crew Dressing Room 1 250 250
Sheet Metal Shop 1 435 435
General Storage 1 410 410
Winter Warm Storage 1 500 500
Parts Room/Winter Warm Storage 1 1,100 1,100
Compressor, Generator, Water Dis. 1 500 500
Dedit\:ated Workcenter Support Space Sub-Total (NSF) 15 33,390| 0 0
Sub-Total (NSF) 39 35,050| 0 0
\
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HELICOPTER OPERATIONS

Hanger & Airfield

Qty.

Requirements

Program SF

Total SF

Qty.

Potential Adjustments

Program SF

Total SF

None

Workspace Sub-Total (NSF)
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Requirements Potential Adjustments

WS Qty. Total SF | Count (WS Qty. Total SF

[

Workspace 0

Support Space 0

_: 0

Total Staff 8 0

Total Worksp 7 0
Total Support Spaces 13 0

0

Girculation _12% (factor of 136) 2 Y

4427 0

0

0
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Staff WS Program Staff WS  Program
Type Count Qty. SF Total SF Type  Count Qty. SF Total SF
Airfield Manager PO1 1 1 100 100
Flight OPS Office/AGE Office PO1 2 1 100 100
Weather PO1 1 1 100 100
Heavy Equipment Operator WS3 4 4 10 40 Staff count found at VMF/Traverse Ops
s 7l a0 0 0
Dedicated Workcenter Support Space
Touchdown Desks 5 10 50
Generator Building 1 900 900
Communication Tower 1 900 900
0
0
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Requirements Potential Adjustments

Program SF Total SF . Program SF Total SF
PAX (Passenger Terminal) 1 800 800
Flight Ops Storage 1 100 100
Airfield Storage 1 100 100
Common Storage 1 500 500
Kitchen/Dining 1 120 120
Toilet 1 80 80

—:H 1,700 o! 0
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Requirements

Total SF

Potential Adjustments

Total SF

10 1,800 0 0
Workspace 6 600 0 0
Dedicated Workcenter Su 4 1,200 0 0
8 3,600 0 0
Workspace 4 400 0 0
Dedicated Workcenter Su 4 3,200 0 0
7 1,200 0 0
Workspace 4 400 0 0
Dedicated Workcenter Su 3 800 0 0
6 1,400 0 0
Workspace 1 200 0 0
Dedicated Workcenter Su 5 1,200 0 0
18 1,800 0 0
Workspace 14 600 0 0
Dedicated Workcenter Support Space 4 1,200 0 0
6 1,200 0 0
Workspace 2 200 0 0
Dedicated Workcenter Support Space 4 1,000 0 0
—_ I I
\
Total Staff 14
Total Worksp 31 0
Total Support Spaces 30 0
0
Circulation 12% (factor of .138) 0
0
Total OSF assumingOFoft08) 2280 0
_ 23,386 0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF |~ Type | Count | Qty. SF Total SF
Hydraulics Office PO1 1 100 100
Electric Office PO1 1 100 100
Engines Office PO1 1 100 100
Struct/Fuels Office PO1 1 100 100
Supply Office PO1 1 100 100
Avionics Office PO1 1 100 100
—IZ- 600 0 0
|
Support
CTK Shop 1 300 300
Common Area 1 300 300
Elec/Avionics Shop 1 200 200
Maintenance Operations Center 1 400 400
4 1200 _ 0 0
-t [ 1 [ I I [ [ [ |
. H -1 ,800 -I, 0
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Requirements

Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
Flight Line Office PO1 1 100 100
Office PO1 1 100 100
QA Office PO1 1 100 100
Life Support Office PO1 1 100 100
—jj- a0 T o ol o
\
Support
Life Support Shop/Storage 1 200 200
Common Area 1 600 600
ANG Heavy Maint. Shop & Storage
Engins Hydraulics Fuels Shop 1 800 800
Storage 1 1,600 1,600
0
0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF

Cargo Office PO1 1 100 100
AGE Office PO1 1 100 100
KBA Office PO1 1 100 100
KBA Office PO1 1 100 100

_IZ- w0 0 o o

Support

KBA Shops 1 200 200
Common Area 1 400 400
Cargo/KBA Storage 1 200 200

0

0
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Requirements

Program

Potential Adjustments

Program

Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
SPAWAR Maintenance Office PO1 1 200 200
—I:- 20 0 o o
Support
SPAWAR Shop 1 200 200
Storage 1 100 100
Common Area 1 300 300
ATCT Storage 1 200 200
ATCT Cab 1 400 400
0
0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
Airfield Manager PO1 1 1 100 100 Staff count in Central Services
Fleet Ops Office PO1 1 1 100 100
MET OPS Manager PO1 1 1 100 100
AGE Supervisor WS1 1 1 48 48
AGE Mechanic Lead WS1 4 4 48 192
AGE Mechanic WS3 3 3 10 30
Age Equip. Operator WS3 3 3 10 30
—j 0 0
Support
Common Area 1 200 200
Shop 1 200 200
Tool Storage 1 200 200
Vehicle Maintenance Shop 1 600 600
0
1,800 o 0
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Requirements Potential Adjustments

Program Program
Type | Count | Qty. SF Total SF | Type | Count | Qty. SF Total SF
Office/Berth PO1 2 100 200
—ZZ- w0 0 ol o
{
Support
Shop/Berthing 1 200 200
Storage 1 100 100
Common/Training Living 1 300 300
Berthing 1 400 400
0
0

MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015 PG. 181



Requirements

Potential Adjustments

Program SF Total SF A Program SF Total SF
AGE Maintanence Shop & Storage 1 1,200 1,200
DNF Storage 1 1,000 1,000
DNT Storage 1 500 500
Airfield Storage 1 100 100
PAX Terminal 1 1,600 1,600
Galley 1 2,400 2,400
Head 1 800 800

e T

7,600 o! 0
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SECTION 3

Adjacency Diagrams

The previous section describes in both narrative and numeric form
the working requirements for the various users of McMurdo Station.

This section states those requirements in graphic form. These graphics,
otherwise known as Adjacency Diagrams, describe the internal ideal
relationships between each of the required sub-components of
McMurdo’s facilities.

Taken together, the narrative, numeric and graphic description of
requirements will define a critical aspect to the eventual Basis of Design

for McMurdo Station.



This diagram describes relationships between the various components that make up the Field Science
Support Facility. Furthermore, this graphic indicates the relative sizes of each component.

A primary concept of this organization is that of a centrally-located multi-purpose staging area, surrounded
by each of the allied activities whose purpose is the support of Field Science activities, including Air
Transport Operations, Science Cargo, Grantee Storage Pods, Field Equipment storage and handling,
Training rooms and tempered storage bays. This central staging area can therefore support the testing,
training and assemblage of the entire range of material relevant to Field Science activities.

Flanking the multi-purpose staging area are 30 8'x8" Grantee Storage Pods, for the temporary
consolidation of assembled field gear, ready for eventual palletizing and transportation via either fixed-wing
or helicopter.

A critical aspect to gaining efficiencies at McMurdo lies in the co-location of Air Transport and Science
Cargo Operations. In the Science Cargo portion of the space, relatively smaller wooden pallets of Field
Science gear and food are assembled. These completed smaller, wooden pallets are then moved to the
adjacent Air Transport space for assembly onto the larger, aluminum Air Force pallets. This Air Transport
space is sized to accommodate up to 15 pallets to be assembled at any given time. Additional pallets can
be accommodated either outside in the adjacent Supply Yard, or within the “Concourse,” a multi-purpose
covered, semi-tempered space between the Field Science Support Facility and the Trades Shops. This
concourse can also accommodate the winter storage of sleds on a mezzanine above, and a dedicated
Search and Rescue (SAR) facility that houses both personal and overland vehicle equipment.

Following a guiding principal of the Master Plan, warehousing of field gear is located directly adjacent those
activities where the material is processed, in this case at washing, repair and issuing facilities.

Easily accessed, yet acoustically-separated conference rooms are located immediately west of the central
staging area. These spaces support field science safety training as well as collaboration between the various
activities associated with field science activities.

A series of tempered storage bays include walk-in refrigerators and freezers to support the South Pole
Station, and a dedicated freezer for the storage of ice cores.

Finally, a consolidated administration area, housing both dedicated offices and open workstations, is
located adjacent the primary pedestrian enfrance to the Field Science support facility. To best facilitate
orientation and contact between grantee and supporting staff, this administrative area is located directly
across a new pedestrian entrance to the existing Crary Lab.
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This diagram describes relationships between the various components that make up the Fire House.
The graphic indicates the relative sizes of each component and their relationship to other components.

The Fire House serves the entire base with some personnel and equipment located at the airfield for the
flights. It anchors the north end of the main building and is adjacent to the medical unit. It is also in close
proximity to the Housing components. [t is connected to the rest of the campus via a corridor along the
western side and has a separate public entrance at the northeast.

The overall organizing concepts of this diagram are based on a three bay drive through facility for the
apparatus, with the Emergency Medical bay next to medical facility for quick access and the office and main
work areas on the opposite side of the bay. The main living quarters are located above the offices for quick
access to the bays.

The apparatus bays are flanked on either side by the service needed at the bays including bunker gear,
tool room, decontamination, Emergency Medical Treatment storage, SCBA equipment and fill area, Scuba
gear, toilets and a training/hose tower. The bay opens directly into medical. A shared training room for
firefighters as well as non-firefighters is located adjacent to the medical area and accessible from the main
corridor without entering the station.

Five Offices are provided for the officers and fire protection engineer with an open office for the firefighters
located off of a public door to the exterior. The office area has direct access to the apparatus bays for a
quick turnout time.

Because of the required height for the apparatus, between 20 & 24’ clear, the flanking offices and support
space can accommodate a second floor. Over the southern support space a mezzanine is proposed for
excess bunker gear now stored off site as well as mechanical and training areas. On the north side above
the offices are the firefighters living quarters consisting of eight dorm rooms with bathrooms across the hall
for both sexes, and the main living space consisting of a day room, dining area and a kitchen all within a
few feet of the stair to the apparatus bays. A small work area and storage area are also located upstairs.

The efficiency of the space is derived from using the tall volumes to stack the office and living area and to

create a mezzanine above the storage. Normal fire station functions such as a fitness area and laundry
area are shared space located off site in close proximity to be usable by on duty personnel.
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Within the Contingency Operations component of McMurdo Station, a Medical/Dental facility is a key
complement to the Fire Station. The following diagram describes an overall organization that creates two
primary zones.

A more public zone of Reception, Physical Therapy, Exam Rooms, and medical/dental staff Offices is located
adjacent the Hall connecting to Central Services and the gymnasium which can act as a triage center in the
event of a mass casualty. Here a bank of 6 examination rooms is flanked for efficiency by a Procedure and
Xray room. These rooms are flanked by a Nurse station with a clear view to both the Reception/Waiting area
and hospital rooms.

These hospital rooms, along with a kitchenette, pharmacy and storage, comprise a more private zone. The
hospital rooms total 4 in number, and are equipped with dedicated bathrooms. These rooms abut a series
of rooms that provide further acoustical privacy, namely storage, pharmacy and decompression chamber
room. The pharmacy is located within this more private zone for maximum security. Finally, a kitchenette is
positioned between the hospital rooms and the main circulation hall connecting to Central Services. This will
facilitate the delivery of food prepared in the Galley, while minimizing contact with delivery staff.

Finally, a resuscitation room is located immediately adjacent the Fire Station apparatus bay for quickest
transfer from an incoming ambulance.
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MCMURDO WEATHER

This diagram describes the relationships between various parts that comprise McMurdo Weather. The space
is an office suite to be located in administrative area of Central Services that provides weather information/
briefings for the station, those traveling out of town and for pilot operations (KBA,C-130’s and Helicopter).
The suite should have direct access from primary circulation.

The suite consists of the following spaces and requirements:

A Briefing Room for up to 10 people standing. The briefing room is a walk-up space that has direct visibility
to a wall mounted monitor located in the MAC Weather office space. An additional wall mounted monitor is
located in the briefing area.

The McMurdo Weather office is to be located directly adjacent to the Briefing Room and Meteorology
AGR/IT Support Office. This office provides a customer service function for the Briefing Room and houses
2 personnel. The Meteorology AGR/IT Support Office is adjacent to the Weather office and houses 2
personnel.

The single person Site Manager Office is to be directly connected to the Air Traffic Manager (ATM)/SPAWAR
Office. These offices need acoustic privacy due to human resources related conversations.
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RAVEN OPERATIONS SUITE

This diagram describes the relationships between various parts that comprise RAVEN Operations. The
space is an office suite to be located in administrative area of Central Services. It functions in a highly
collaborative, open office environment co-located with Command and Control.

The suite consisting of the following spaces and requirements:

A Mission Planning Room or shared conference room with a 12 person capacity for pre-flight pilot briefings.
Workstations are required for an Administrative Assistant/Operations Coordinator, Scheduler and Support
Forces Antarctica (SFA) personnel.
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This diagram describes the relationships between various parts that comprise Support Forces Antarctica. The
space is an office suite to be located in administrative area of Central Services. The suite should have direct
access from primary circulation and be adjacent to RAVEN Operations and the Emergency Operations
Center. The Support Forces Antarctica personnel that occupy this office suite are full summer season
duration.

The suite consists of the following spaces and requirements:

A Briefing Room for up to 10 people standing. The briefing room is a walk-up space that has direct visibility
to a wall mounted monitor located in the MAC Weather office space. An additional wall mounted monitor is
located in the briefing area.

The McMurdo Weather office is to be located directly adjacent to the Briefing Room and Meteorology
AGR/IT Support Office. This office provides a customer service function for the Briefing Room and houses
2 personnel. The Meteorology AGR/IT Support Office is adjacent to the Weather office and houses 2
personnel.

The single person Site Manager Office is to be directly connected to the Air Traffic Manager (ATM)/SPAWAR
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MULTI-PURPOSE SPACES

CHAPEL

A multi-denominational chapel is envisioned to occupy a flexible space to accommodate approximately
twenty persons. This space is served by an adjacent storage room for religious implements and artifacts.
In addition, an adjacent office is provided for both private meetings and an administrative space for the
assigned chaplain. [t is anficipated that this chapel space be located within the West end of Central
Services, near the Lodging, and overlooking the Royal Society Range.

CAFE

Located at the opposite, East end of Central Services, a multi-purpose Café will accommodate
approximately 30-40 people. This location postitions the Café between the Lodging and Administrative
functions of Central Services and the working areas of the Crary Lab, the Field Science Support and the
Trades/Shops facilities. The Café is serviced by a warming kitchen and toilets. Through scheduling, this
multi-purpose space can support special events and receptions.
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This diagram describes relationships between the various components that make up the Trades Facility.
The graphic indicates the relative sizes of each component and their relationship to other components.

The Trades Facility provide equipment and manpower to the field scientists as well as maintain the McMurdo
facilities.

The overall organizing concepts of this diagram are based on the flow of material from its raw state in the
adjacent warehouse area to bench stock in individual shops where the material is fabricated to an assembly
area if needed to shipment off site. The flow and storage of material, craftsmen, and scientists is in all four
directions creating a cohesive team of people goods and services with clear access ways to maintain a safe
environment.

Warehouse - Shop » Shop - Assembly - Field

Raw Bench Fabrication Assembly Installation
Material Stock

The overall shops space is divided into four parts with the carpenter shop at the south end having direct
access to the covered storage area; the north end having the remaining shops for Plumbing. Fire Protection,
Sheet Metal, Electrical, Utilities, Field Camps, and Riggers; the area between serves as a laydown and
assembly area as well as a drive aisle for loading and unloading materials for all the shops. The welding
area is located to be accessible to all the shops. The Administration area, toilets and break area is located
at the southeast corner with a separate entrance for grantees to meet with the tradespersons and review
their projects if needed without entering the shops unescorted. Each shop is envisioned to have a space for
a foreman to oversee the work as well as storage space for bench stock and portable tools and of course
workspace for employees and fixed tools. Cranes are envisioned to move larger pieces within the shops
and the assembly areas.
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This diagram describes relationships between the various components that make up the Crary Science &
Engineering Center. Furthermore, this graphic indicates the relative sizes of each component.

A primary concept of this organization is to create additional lab space, provide for collaborative spaces
and renovate existing lab space. A new mechanical equipment wing will be added across the central
circulation spine from the Aquarium. This allows for the additional labs and collaborative spaces to be
added without additional increase to the building footprint.

The first floor of Phase 1 will be reconfigured to provide a new centralized Grantee and Student office
space. The Environmental Rooms will be maintained between the two rows of lab spaces. A new stair will be
added to the northwest corner that will connect Crary to Central Services allowing for a climate controlled
connection. The east portion will be reconfigured to provide a new primary entry that aligns with the entry of
the Field Science Support Facility. Other functions will include special lab support equipment storage, a field
party staging area, hazardous & chemical storage, shipping & receiving, and operations offices.

With removal of mechanical equipment, the second floor of Phase 1 will be modified to provide for
additional storage and conference/multi-purpose spaces.

Phase 2 will be reconfigured to provide for Grantee & Student office space, flexible lab spaces, assembly &
testing rooms, environmental rooms, freezers and a break room / coffee bar.

Phase 3 will see an expansion of the aquarium capacity and an additional lab made possible by the
addition of the new mechanical room.
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This diagram describes relationships between the various components that make up the Internet Technology
Operations Facility. Furthermore, this graphic indicates the relative sizes of each component. This facility is
what has previously been referred to as Building 004.

This facility will be the location for computer and electronics intensive station functions. A skybridge at level
2 will connect this facility to the Field Science Support Facility and provide a safe pathway year round for
personnel to access their work center even in Condition 1 situations.

Functions located in level 1 will include Communications and Telophany Electronics office & shop space, the
personal computer electronics shop, offices for Information Technology & Communications and SPAWAR,
an electronics shop for SPAWAR, shared battery charging, storage and additional layout space for Field
Science Support.

The primary function located in level 2 is the consolidated Data Center for all groups on station. These
groups are National Science Foundation, NASA, Joint Polar Satellite System, Science servers and Antarctic
Support Contract. The data center will have office space for technicians on a shared wall with the data
center. A common loading dock and make-ready room is included. In addition to the Data Center, the
secondary emergency operations center is located on level 2 along with assignable office space.
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A facility to support Traverse Operations is primarily comprised of four bays, flanked by supporting storage
areas.

Two bays accommodate (2) traverse vehicles each and are flanked by parts and computer stations for both

diagnostics and resources. Two additional bays are required for the preparation, assembly and repair of
both the High Molecular Weight (“HMW”) sheets and fuel bladders.

An adjacent space is required for the storage of supporting equipment and food. Finally,two offices and a
meeting room to accommodate 15-16 people is required.
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FIELD SAFETY TRAINING

This diagram describes the relationships between various parts that comprise Field Safety Training. The
space is envisioned to be located in the remodeled Vehicle Maintenance Facility.

The space is used for the classrooom training of all groups and personnel that work in the “field”. The
classroom space for 30 persons is supplemented by a 2 story space for mountaineering fraining. Gear

storage is needed adjacent to the classroom and training space for demonstration equipment.

Office space for the mountaineers and manager will be located adjacent to the classroom.
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AIR GROUND EQUIPMENT
AIR NATIONAL GUARD

This diagram describes the relationships between various parts that comprise Air Ground Equipment and Air
National Guard station facility. The space is envisioned to be located in the remodeled Vehicle Maintenance

Facility.

The space is a combination warehouse and light repair shop space. They want to be located adjacent to
the Mechanical Equipment Center repair shop as many of the same skill sets are transferable between the

different equipment types.

Each facility needs security separation along with direct access to the exterior for the movement of supplies

and equipment.

PG. 206

pr—— T T N
( I
ME.-C g
I1 5407/
\ REPHIR ‘J
= ‘-,v':\
( % {', WS ﬁ’j
rm |
oFFlE gt
A& GROND EEIEMENT f‘f\?ﬂsm‘;"‘b
(6E) 5
(~N6)
HexTeRS ®oF prnfs , SKIs ETC.
not to scale

MCMURDO STATION CHARRETTE REPORT | SEPTEMBER 4, 2015




This diagram describes relationships between the various components that make up the Sea Ice Support
Facility. The graphic indicates the relative sizes of each component and their relationship to other
components.

The Sea Ice Support Facility is located just south of the Crary Labs. It serves the sea ice scientists and the
divers that serve them. Some scientists will use the facility daily while others may be out for weeks at a time.
Pisten Bullys will transport the scientists and divers to the helicopter operations and back. Close proximity
to the sea ice is preferred. The facility is designed to be accessed from two sided to efficiently move goods
and equipment. The locally launched and daily weather balloons also will use this facility for setting up their
equipment prior to launching. It is a free standing structure.

The overall organizing concepts of this diagram are based on the three main uses for the facility with a forth
use, the Balloon operation sharing space for they laydown areas. One side of the building houses the Divers
and the Scientists who share common areas including a mud room, toilet, washer dryer area and small

area for a coffee pot. The Scientists then have seven individual lockers which may be shared and a common
locker and a dunk tank and suit wash area. The lockers are loaded from an enclosed loading area which
also serves as a balloon laydown area. The Divers have work areas, lockers, tank filling and inspection
areas, a general work area and a suit wash and storage area.

Adjacent to the support areas is a storage area for 8 Pisten Bullys. Having an enclosed and minimally
heated area the Pisten Bullys will not require a plug line, or digging out from drifting snow, or the added
maintenance from being out side. The Pisten Bully area adjacent to the balloon launch area can be used
for balloon layout area with some of the Pisten Bullys either out in the field or temporarily placed in the drive
aisle.
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This diagram describes relationships between the various components that make up the Wheeled Runway
(Pegasus) consolidated facility. The graphic indicates the relative sizes of each component and their
relationship to other components.

The Wheeled Runway serves as a terminal and support area for the wheeled aircraft on the permanent ice
at McMurdo. It is a modular building on skis that is augmented and fed by a generator building and a
communications tower that are also on skis.

The overall organizing concepts of this diagram are based on a modular tow-able building that is two
stories high with the lower floor is for the staff and storage and the upper floor for the passengers and two
offices. The lower floor contains storage for Flight Operations, Antarctic Terminal Operations, and Antarctic
Rescue Fire Fighters. The lower floor also has a shared office for the Flight Operations Officer and the
Aircraft Ground Equipment official as well as a kitchen/dining area and common space for the workers at
the airfield. The upper floor has two offices for the weather official and the airfield manager adjacent to the
passenger terminal with an internal and an external stair. The external stair also serves as a platform for the
Weather office. The passenger terminal is designed to hold 50 people. More than 50 people would be
accommodated in the vehicles that transported them to the airfield until the plane arrives should there be
flight delays. A toilet facility would be accessible from the exterior for both staff and passengers.
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