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1.0 SUMMARY

Extreme cold weather (ECW) operations (-60 degrees Fahrenheit (°F)) within the Air
Force will require new modes of operation which we have previously not experienced. While the
Air Force has several installations that experience ECW sporadically, their scope and operations
are designed for hardened locations with temperatures typically more temperate than the arctic
climate. Sustaining operations from a temporary location, such as an arctic research station or
humanitarian relief, will lead to new limitations in every operation we currently perform such as
airfield operations, personnel support, and protecting the health of Airmen. These limitations
breed new operations, and between the new procedures and the environment there are new risks
to the Airmen that are not yet characterized. This study provides initial environmental health data
and observations from an ECW environment using data from the Defense Occupational and
Environmental Health Readiness System (DOEHRS) involving the 109th Air National Guard

(ANG) mission with LC-130 aircraft.

2.0 INTRODUCTION

ECW military operations differ from our current mindset within the Department of
Defense (DoD). Our force is primarily equipped to handle a conflict experiencing extreme heat,
as opposed to extreme cold, and the transition from one battleground to the other introduces
complexities which can only be addressed by observation and training within that environment.
Each section of military life will need to adjust to these conditions, from construction and
utilities to food preparation. Some of the primary issues when working in this climate have to do

with human health.
1
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The Air Force is comprised of many specialties which ultimately keep our aircraft
capable of executing their mission. In a deployed location it is possible to have only a single
person who can meet a mission need and if they are incapacitated, could result in mission
stoppage. This is why Environmental, Safety and Occupational Health (ESOH) concerns are
considered a primary need during the establishment and continuation of operations. Life in
extreme cold climates carries certain health and safety risks which we have not dealt with
extensively, but working in one introduces even more new variables which can have long and
short-term impacts on the mission.

Some initial questions that arise are regarding jet fuel. What type of jet fuel is being used
in these environments? Does it contain additives not found in other fuels? Does this affect the
combustion profile? And does the cold air affect the exhaust products? It’s clear how wind can
spread a gas around the area, but with climates like these we do not always have prevailing
winds. Sometimes the wind will push exhaust right into the cargo bay, sometimes it has a
headwind that lowers the exposures. This study sought to provide insight to these questions for
ESOH professionals, answering some and providing clear needs for future studies while
investigating ESOH concerns for military personnel operating in extreme cold environments.

We conducted an Occupational, Environmental, Health Site Assessment (OEHSA) for an
area of consistent Air Force operations. This led to sampling of LC-130 exhaust as part of
service members health risks. The purpose of this paper is to provide initial results for LC-130
exhaust exposures for airfield operations, primarily loadmasters and crew chiefs, in an extreme
cold environment. Sampling included Tedlar ® bag grab samples, XploSafe ® media measured
with Gas Chromatograph/Mass Spectroscopy (GC/MS) method TO-17, SKC Umex 100 ®
Formaldehyde samplers, and SKC volatile organic chemical (VOC) Cheks ®.

2
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3.0 BACKGROUND

Initial questions for a new location stem from the OEHSA which involves an ESOH
professional identifying hazards present at the location in question. This includes the
environment and the mission being accomplished and is typically a very specific assessment for
a location. The methodology used for an OEHSA is no different from standard industrial hygiene
or environmental health procedures, which is the basic premise of this study. The first step is to
collect any pre-existing ESOH data on the area.

During the planning stages of this study, it became apparent that there is a major lack of
ECW ESOH data related to aircrews. This may be because the areas are immediately considered
to have abnormal hazards, and rather than assessing the risk workers are simply protected to the
best of their ability. Employees in these regions are commonly associated with the petroleum or
fishing industry, which are jobs that commonly feature periodic work for weeks to months at a
time followed by time at their home station (Heavy Duty Field Oiler (rotational schedule) -
Prudhoe Bay, AK).

Keeping in line with industry standards, there is a hierarchy of controls within health and
safety which are followed: engineering, administrative, and personal protective equipment
(PPE). The goal is to use them in order from engineering, administrative, and PPE to the
maximum extent feasible. An engineering control removes the hazard completely, including
substituting the process, replacing a human worker with a machine, or building a ventilation
system to remove all of the hazard. Administrative controls are process oriented, utilizing work
rest cycles or specific trainings to prevent or minimize a hazard. PPE is the least preferred
option, utilizing gloves, respirators, boots, earplugs, etc. to protect the worker (Morris and

Cannady, 2019). The key similarity is that they must have an associated hazard to work
3
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effectively. A process cannot be replaced if the underlying risk is not understood, nor can proper
trainings or PPE be selected, and this is where the study begins.

Most of the “famous” health risks have large data sets to pull their health risks from.
These stem from hazards that used to be extremely prevalent, like asbestos. Asbestos has been
mined for thousands of years, and used by the general population enough to produce the data
used to tie asbestos to disease outcomes and determine which protection is needed when it is
used (Ross and Nolan, 2003). When studying a population as small as “aircrews that operate in
ECW?” there is not a large enough population to generate the resources needed to adequately
identify the differences between them and aircrews from temperate climates. Data on C-130
exhaust streams were found in a published Air Force Institute of Technology thesis, and this
provided some means for comparison.

Additionally, it is currently unclear just how well the equipment used in these
assessments will work within ECW environments. Equipment like air pumps, direct reading
instruments (DRI), and passive samplers are designed for a range of temperatures, and none are
currently rated for the extreme cold with a common National Institute for Occupational Safety &
Health protocol testing them from 10-100 °C (Harper & Guild, 1996). Based on common
equipment ratings, there are almost no methods capable of providing these assessments. Utilizing
occupational health data collected from 109" ANG members and pulled from DOEHRS, as well
as interviews with personnel who are experienced with operations in ECW, this study

summarizes the available information for future occupational health concerns in ECW.

4
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4.0 METHODS

The first step was to conduct a series of interviews with members of the 109" ANG. The
results of these interviews will be summarized in the discussion section of this report as many of
the true outcomes are subjective in nature.

The methods used are stored within DOEHRS and are accessible by the Stratton ANGB
Bioenvironmental flight for the purposes of tracking. The media types and their analysis methods
used are listed in Table 1. Sampling was conducted between 13 — 27 December 2022 repeating
as frequently as possible. All direct read media was collected, and all personal air sampling was
conducted on aircrews, maintainers, or sampling personnel themselves when needed. Certain
media required freezer storage per the manufacturer’s instructions, and all media was capable of
being stored under freezer conditions. This was accomplished using a Yeti ® 65-quart cooler.
This cooler was packed with leak resistant ice packs and was checked as luggage aboard the
airline. A Govee® wireless thermometer was placed in the cooler to track the temperature
throughout travel. At each hotel, the samples and ice packs were moved to the in-room freezer to

keep them at their temperature.

5
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TABLE 1. Media part number, manufacturer, analyte sampled and analysis method

Manufacturer Media Part Analyte Analysis Method
Number
Draeger 6733181 Ozone (0.05-1.4 ppm*) Direct Read
Draeger CH21001 Ozone (10-300 ppm) Direct Read
Draeger 8103691 Benzene (0.25-10 ppm) Direct Read
Draeger 8101751 Formaldehyde (2-40 ppm) Direct Read
Draeger 6719101 NO2 (2-100 ppm) Direct Read
SKC 575-001A vVOC NIOSH 1501
SKC 575-002A VOC NIOSH 1501
SKC 226-117 Acrolein OSHA 52/68
SKC 231-01 vVOC TO-15
SKC 500-100 Formaldehyde OSHA 1007
SKC 225-401 Elemental Carbon NIOSH 5040
SKC 226-01 VOC NIOSH 1501/1550
XploSafe OSU-6 VOC TO-15

*ppm = parts per million

14 December 2022 SAMPLING

Samples taken at the ECW location focused on VOCs and DRI. Three sampling events

were conducted. The first was conducted on 14 December 2022 and consisted of samples listed

in Table 2, along with the validity of the sample. Certain sampling equipment failed on site,

which may or may not be attributable to the environment. All samples were taken through

personal air sampling, with associated media blanks. Passive air samplers were clipped to the

hood of aircrews working in/around the rear of the aircraft within an approximately 5-meter (m)

radius of the rear cargo door. This places the samplers between 5-20 m of the engines while

running.

6
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Thermal Desorption (TD) Tubes were sampled using an SKC touch ® sampling pump,
calibrated with an SKC Chek-Mate ® and a low-flow adapter to 200 milliliters (mL)/minute
(min). Three pumps were used, however they failed shortly into sampling. The aircraft was on
the ground for approximately 30 min, with the passive samplers being opened from their
packaging for a total of 50 min each: 10 min before landing, 30 min on the ground, 10 min after
take-off. Tedlar ® bag (stainless steel valve type) samples were collected by using a Hamilton
86312 air syringe to collect 1 liter of air while standing in the exhaust stream behind the aircraft
approximately 40 feet behind the right side of the aircraft. At the same time, a MultiRAE pro

was used to measure VOC, CO, Oxygen by holding it in the exhaust stream at the same location.

15 December 2022 SAMPLING

All methods used on 15 December 2022 are identical to 14 December 2022, except all
were taken from the sampler’s personal breathing zone. He stood about 40 feet behind the
aircraft to collect MultiRAE, Tedlar ®, passive, and TD-tube samples. Samples collected are

listed in Table 3.

7
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TABLE 2.

14 December 2022 Samples

Samples Taken | Manufacturer Part Number
1 Draeger 6733181
1 Draeger CH21001
1 Draeger 8103691
1 Draeger 8101751
1 Draeger 6719101
4 Xplosafe OSU-6
307682
3 TD TUBES 307665
307629
4 SKC 575-001A
4 SKC 575-002A
3 SKC 231-01
3 SKC 500-100
TABLE 3: 15 December 2022 Samples
Samples Taken | Manufacturer Part Number
4 Xplosafe OSU-6
307440
3 TD TUBES 306810
307573
4 SKC 575-001A
4 SKC 575-002A
3 SKC 231-01
4 SKC 500-100
8
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16 December 2022 SAMPLING

The samples taken were passive samplers clipped to aircrew collars, or active samplers
using an SKC touch ® sampling pump, calibrated with an SKC Chek-Mate ® and a low-flow
adapter to 100 mL/min. Samples are listed in Table 4. These samples were collected over the

same 50-min time frame as the 14 and 15 December samples.

TABLE 4. 16 December 2022 Samples

Samples Taken | Manufacturer Part Number

2 SKC 226-117

1 SKC 225-1713/226-30-04
4 SKC 575-002A

3 SKC 500-100

22-25 December 2022 SAMPLING

A series of samples collected at Williams Field, including Jet-A/BTEX using SKC 226-
01 and Elemental Carbon using SKC 225-401 are also recorded in DOEHRS. These samples
were collected from crew chiefs, maintenance tower workers, engine shop, and aero repair
workers as available. The pumps were clipped to their belts, and the sample placed in their
breathing zone. Samples were collected for approximately 10 hours, shortly into the start of their
shift and then shortly before shift end. Each maintainer was instructed to perform their
operations as normal, with the explanation of what these pumps would measure. Xplosafe
samplers were also used for each maintainer, by clipping it to their collar at the beginning of

each shift.
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Sample Transport

All samples were stored in a freezer set to 25 °F. Each was placed into an independent
sandwich bag and labelled with the time and date it was sampled. These were transported home
in the same manner as they were transported to the test site, in a sealed YETI ® cooler with ice
packs. Upon arrival in the United States, samples were moved to a freezer set to 21°F, to await
shipment. These samples were shipped to XploSafe and U.S. Air Force School of Aerospace

Medicine.

Thermal Desorption GC/MS

Analysis was performed on a Trace Ultra GC connected to an ISQ single quadrupole mass
spectrometer (ThermoFisher, Waltham, MA, USA). A Markes International TD100xr in line
with the GC was used to desorb volatiles from the TD tubes for 10 min at 310 degrees
Centigrade ('C) with a flow path temperature of 160 C. Volatiles were purged with nitrogen for
I min at 50 mL/min. Any injection with an internal standard was automatically loaded onto the
TD tube with 1 mL of the standard. The volatiles were separated on a Restek Rxi-624Sil MS 60
m x 0.32-millimeter, 1.8 micrometer capillary sized column with a constant flow of 99.9999%
helium (Restek) at 2.0 mL/min. The GC’s initial temperature was 40 "C, was held for 1min, and
then ramped up at 10 "C per min until it hit a temperature of 240 "C. This temperature was
maintained for 20 min. The ion source temperature was set to 275 C and the ISQ transfer line
was 230 C. The spectra were acquired every 0.15 seconds at a range of 30-300 atomic mass

units.
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Standard Loading on to Empty Tubes

With empty tubes, twenty-five mL (45.45 parts-per-billion volume) of the EPA TO-15 65
component mix (1ppm each, Airgas) was loaded with the use of a 50 mL gas tight syringe
(Hamilton, Reno, NV, USA). A Markes International Standard Loading Rig was used to transfer
the mix with 60mL min' 99.999% Nz. The TD tubes were capped and were run via the TD-GC-
MS method as described previously. All data was analyzed with the use of ThermoScientific
Tracefinder Software (version 4.1) to extract ion peak areas of Ethanol (4.72 min, 46 mass-to-
charge ratio (m/z), Acetone, (5.21 min, 43 m/z), Toluene (10.32 min, 91 m/z), p-Xylene (12.45
min, 106 m/z), Undecane (16.10 min, 156 m/z), and nonane (16.94 min, 128 m/z). Peak areas

and retentions times were then exported from the software for further analysis.

5.0 RESULTS
The results of the personal air sampling are attached in Attachment 1. Results for the

MultiRAE are listed in Table 5.

TABLE 5. Dormitory and Test Site MultiRAE Results Showing the Highest Measurements

Compound Test Site (14 Dec) Test Site (15 Dec) Dormitory
Oxygen 20.9% 20.9% 20.9%
CO 14 ppm 12 ppm 0

VOC 300 ppm 360 ppm 60 ppm

Summary results for VOCs sampled are in Table 6, with individual samples in Attachment 2.
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TABLE 6. Comparison of Tedlar ® Bag, Thermal Desorption Tubes, and XploSafe VOC

Measurements

Compound Tedlar ® Bag Thermal Desorption Xplosafe
Tubes

Toluene 7.181 ppb* 3.486 ppb 10.47 ppb
p-Xylene BQL" BQL ND*
Acetone 26.306 ppb 8.436 ppb 147.09 ppb
Ethanol 90.673 ppb 32.332 ppb 1.09 ppm
Undecane ND BQL ND
o-Xylene ND ND ND
Nonane ND ND BQL

*ppb = parts per billion; "BQL = Below Quantifiable Limit; “ND = not detectable

6.0  DISCUSSION

First and foremost, there is a need to discuss the data gathering behind the study.

Literature reviews are quite difficult for this topic as there is little available on the very specific

population being studied. As such, a lot of data was collected via personal interviews. This entire

study began with a phone call to the 109" Aerial Port Squadron who was able to connect me to

the 109" Bioenvironmental Engineering office. This was the start of conversations continuing to

this day, constantly asking questions, and learning which still needed answers. The specific

details of daily operations, environmental conditions, and health hazards are commonly

summarized in public affairs approved bulletins but when getting to know the unit there was a

flood of information not captured elsewhere. This provided much needed context to our study,
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since the goal was to understand the routine health risks which could mean anything. Interviews
were handled very informally, often arising randomly.

These data are only the beginning of our understanding of the long term ESOH
considerations for ECW. Ultimately, our findings show that exposures are different between a
temperate and an ECW region, but this is limited by many factors. One consideration is the fleet
of LC-130s, which has a wide age range from the 1950s to the 1980s, and in various stages of
upgrades. Therefore, exposures may vary according to aircraft age and crews. When we consider
that other planes are in use, like the twin otters, we can see that there are gaps in knowledge due
to the variety of aircratft.

However, these data do suggest that our methods are functional in these environments in
some capacity. Since our sampling time was very limited, less than 45 min, it is unclear how well
(or useful) traditional air sampling equipment and protocols will function. The cold introduces
battery life issues for any electronics, which was clear with the MultiRAE ® which lasted
approximately 25 min on an 80% charge at -40 °C. This suggests that the viability of any
portable meters is severely hampered but does still provide a means to test an environment. This
is also a readily available device in use by industries around the world, and can perform an
assessment of up to 5 gases at one time. Battery powered equipment functions well indoors and
away from the cold, showing that a direct read instrument can be effective if a sample of air can
be collected in the cold, then brought indoors.

The results suggest some interesting differences between ECW exhaust and temperate
exhaust. One compound, acetone, was identified in all our tested VOC methods as well as
previous studies attempting to characterize C-130 exhaust. All samples, except for the TD tubes,
were consistent with previous studies though much lower. The most prominent chemical
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previously identified were acetone, methyl ethyl ketone, benzene, toluene, and cyclohexane.
Ethanol was not identified in these previous studies; however our study found a noticeable
amount (Page, 2017). Ethanol was not detected at temperate climates either but was detected in
all three of our samples. At a minimum, these data suggest that the exposures for aircrews are
different in ECW at altitude than those in more hospitable climates.

The scope of this research was limited primarily due to logistics. One of the initial goals
of using a HAPSITE ER ® for location specific testing fell through when the carrier gases were
unable to get through customs. We tried to obtain them from Inficon © and bases around the
world but the supply lines were too thin and there were no means to receive them on time.
Multiple flights between staging and ECW were cancelled, as well as on ice sorties, due to
weather or maintenance issues.

One limitation of the data gathered on aircrews in ECW is the lack of time for sampling.
Inconsistent weather and maintenance are a severe limitation of ECW, so it becomes difficult to
get a thorough assessment. With only a few days available to complete this study there were
compromises in the quality of the sampling outcome. This is typical for those who frequent the
ECW.

Part of the ESOH mission includes ergonomics. This was considered briefly during the
team’s assessment through interviews and observation, and it should be noted that ECW presents
some concerning hazards. The constantly changing temperatures, heavy lifting, and awkward
positioning of working on an aircraft parked on an ice sheet do lead to some uncomfortable
positions and exertion for most people and will add to the mental and musculoskeletal stress of
team members (Peteri, 2017). The additive effects from each stressor will have a noticeable cost
in manpower available as well as long term health for ECW workers.
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Something related to consider is that few planes can land on an ice runway, and the
amount that can will vary throughout the year (Klokov and Shiraishi, 1997). Additionally, fuel is
completely essential to survive these environments and many locations in ECW are inaccessible
except by air. This means that fuel transport becomes paramount and pushes every other item
further down the priority list and makes the likelihood of prioritizing ergonomic aides low.

There are additional compounding factors that may be/are at play in austere
environments. The ECW uniform is highly rated among those I interviewed, but there is a
considerable issue between working at -65 °F and 0 °F. A garment that works well in one will not
function well in the other (Sullivan-Kwantes et al., 2021), which is why the ECW uniform is
worn in layers. However, the layers are added and removed constantly depending on the
circumstances. Mobility is reduced and energy is expended to sustain aircraft maintenance
operations, adding another layer of fatigue to a remote environment. The constant sunlight does
not allow for a proper circadian rhythm either, making restful sleep a luxury (Arendt, 2012). The
road to the airfield is also long and rough, taking 20-45 min with constant pits in the ice and
snow roads used.

To summarize the day for the 109" ANG aircrews and maintainers, it involves an
artificial sleep pattern leading to around 30 min of aggressive rocking on their ride to the airfield.
They mostly have a condition known locally as the “Crud” which is a general illness like a cold,
featuring aches, a persistent cough, and mild headache which has no identified cause. Their
mission is always busy and involves handling cold and heavy metals. The ground is slippery due
to ice and snow, but they must perform the same tasks needed at other airports. Based on
interviews, an engine change on the ice shows the differences. There is no hangar on the ice,
meaning there is no hoist. The plane is also parked on frozen ocean with a top layer of snow.
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Functionally the job is no different from a home station engine replacement, but the reality is that
this is being done on unstable ground using a crane while wearing extremely thick clothing after
a lack of sleep and minimal opportunities for comfortable rest. Mental and physical fatigue have
been studied in the arctic before (Haggarty et al., 2000), but the toll it takes on the upkeep of an
airfield and its aircraft are limiting factors that should be studied.

Another area of research involves the fuel used by almost every operation within ECW
environments, ANS. This fuel is used due to a very low freezing point, which is an identified
issue with other jet fuels (Edwards, 2020, Haehnel et al. 2017). This is something that is
extremely common amongst the aircrews who operate in ECW. During interviews, it was always
called “jet-fuel” but there is a unique chemistry to AN8. To me, this highlights the importance of
getting into the environment you are studying, beyond the purely laboratory conditions. The
team specifically brought media to sample for Jet-A, the differences in risks between the two
fuels would be a separate research project making this a wonderful area of study for AFRL in my
opinion.

Based on aircrew interviews, it was somewhat surprising to find that the exhaust streams
were not hypoxic. The symptoms described by LC-130 loadmasters were consistent with mild
hypoxia (headaches, shortness of breath, symptoms resolving quickly when using onboard
oxygen) and the rapid fuel consumption requires rapid oxygen consumption, and it was thought
that there may be a lack of oxygen in the exhaust. Aircrews have reported headaches and
dizziness after working in the exhaust, which is often relieved by using the liquid oxygen system.
The exhaust had a healthy amount of oxygen, but the altitude may have an effect as well. This is
another variable that is not perfectly accounted for, as the test site elevation is 9,300+ feet above
sea level.

16

Distribution Statement A: Approved for public release; distribution is unlimited.
AFRIL-2023-6429, cleared 27 December 2023



OEHSA was completed as intended, documenting the location of inherent hazards within
the environment for future use. The data has been saved in DOEHRS and is included in this

report as Attachment 3.

7.0 CONCLUSIONS
At the conclusion of this study, there are several takeaways. First, is that all operations in

the extreme cold will have unique protocols which can completely adjust a person’s health risks.
Despite limitations in research, data collected suggests that the remote nature and extreme cold
have a negative effect on sampling abilities for ESOH purposes, and will require modified
procedures to function (i.e., an emphasis on short term sampling, local analysis). However, DRI
appear to function with a primary issue being the battery life.

Based on our study, the Xplosafe OSU-6 media seems to be extremely stable at these
temperatures and shows a lot of promise as an ECW VOC sampler. Tedlar ® bags and TD tubes
are not ideal for this type of sampling, with neither being designed for long distance travel in the
first place. Freezing these samples did produce some results, but it is unknown how much of the
analytes leaked from their media or broke down under strenuous conditions. One compound
found between all 3 methods was ethanol, which was measured about 10 times higher than the
Tedlar ® samples. Acetone is another chemical found in all three methods, and the OSU-6 result
was about 6 times higher than the Tedlar ® bag samples.

Another conclusion that I would like to draw is that ECW aircrew and base operations are
too sophisticated to simply read about. Particularly, the daily life aspects including facilities,
logistics, and workflow considerations. I left this project with more questions than before as
there are far too many moving pieces to be able to integrate their requirements with most

research from afar in my opinion. Ideally, the researchers that conduct ECW studies in more
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temperate zones would be granted opportunities to experience working in the extreme cold at one
or both earth’s polar regions. Remote airports operate like small cities, centered around an
airfield and its operation. This involves housing, feeding, and entertaining personnel, as well as
equipping them with adequate tools and supplies to accomplish their individual mission. Due to
the multitude of changes, I feel the most valuable experience for a researcher is to observe these
processes in-person.

There are a few areas that are ripe for future studies that stand out within my interviews
and observations. The first deals with respiratory protection, as there seems to be no viable
respirator in ECW, as they have a flexible plastic seal that hardens at these temperatures. Plastics
in general are avoided by the workers as they are often too brittle at these temperatures, meaning
cloth and metal often serve in their place. With the universal use of plastics elsewhere, this may
lead to small and unexpected failures within equipment. The lack of cooperation with the
weather will also change the need for this drastically, due to the reports from pilots that a strong
tailwind on the ground will cause the cockpit to fill with fumes causing eye-watering and
respiratory discomfort as the loadmasters.

Lithium-ion battery life for devices is essentially negligible at these temperatures. The
simple solution is to utilize body heat to minimize exposure to ECW and prolong the device’s
life, but this will not be an option for equipment much larger than a cell phone. An alternative
method is to have a separate battery for devices that is kept under the ECW clothing and routing
the power to the outside of a garment.

Another study of value would be the combustion profile and related health effects of ANS
jet fuel in these conditions. This will change depending on airframe and climate, but since this is
an expected routine exposure it would be extremely valuable to the ESOH professionals
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supporting ECW missions. This paper found several chemicals in the exhaust, but is still only the
start of understanding the real-world impact on aircrew health using this fuel.

One of the key takeaways from my interviews of everyone, including conversations with
civilians, is the absolute remoteness of ECW. At any given time, there is one supply line keeping
the regions functioning. All resources arrive via plane or ship, with no major support from a local
economy. This makes it an extremely costly proposition to move cargo and increases the
threshold for “necessary” equipment. In a nation like Kuwait, there were commercial contractors
who could be paid to bring materials, but from a logistics perspective there is no economy in this
region to support an airfield. This makes sense for many things, since all cargo is thought of as
“is it worth the fuel” to get it where it needs to go. When you consider that ergonomic aides or
creature comforts would take an amount of space on an LC-130, which could be used for
something required to keep the station functioning, then it begins to make sense how life in ECW
takes shape. It will be fraught with high-risk environments and large expenditures to make them
functional in the long-term.

There is certainly no shortage of research potential in ECW environments, it changes
almost every aspect of life. The more you speak with those in ECW the more limitations are
uncovered, and some issues cannot be paid away. Creating new technologies to embrace the
region is essential for operations, sharing many similarities with space exploration. Minimizing

size/weight of items and increasing efficiency will be paramount, as well as adjusting operations.
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LIST OF SYMBOLS, ABBREVIATIONS AND ACRONYMS

ANG Air National Guard

BQL Below Quantifiable Limit
ECW Extreme cold weather

°C degrees Centigrade

°F degrees Fahrenheit

DoD Department of Defense

DOEHRS Defense Occupational and Environmental Health Readiness System

DRI direct reading instruments
ESOH Environmental, Safety and Occupational Health
GC/MS Gas Chromatograph/Mass Spectroscopy
m meter
mL milliliters
min minute
m/z mass-to-charge ratio
ND not detectable
OEHSA Occupational, Environmental, Health Site Assessment
PPE personal protective equipment
ppb parts per billion
ppm parts per million
TD Thermal Desorption
VOC volatile organic chemical
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ANALYTICAL RESULTS Date; 16-Jan-23
Client: USAIR FORCE
Project: FA8650-21A-0004 / 109 NY STRATTON/ BV174-230H Work Order No: 22120034
Sample I dentification: W2212087-01A / 00010FM 8
Lab Number: 001A Date Sampled: 12/15/2022
Sample Type: XAD-2 Tube, Treated Date Received: 12/30/2022
Analyst: DJC Air Volume(L): 7.3
Analytical Results Rep_ort_ing
Limit Test Date
Analyte (o) (mg/m?) (ppm) (ug) Method Analyzed
Acrolein <2 <0.27 <0.12 2 OSHA 52/ 68 Modified 01/07/2023
Sample Identification: W?2212087-02A / 00010FM 9 BLANK
Lab Number: 002A Date Sampled: 12/15/2022
Sample Type: XAD-2 Tube, Treated Date Received: 12/30/2022
Analyst: DJC Air Volume (L): NA
Analytical Results Reporting
Limit Test Date
Analyte %) (mg/m?) (ppm) (MO Method Analyzed
Acrolein <2 -- -- 2 OSHA 52/ 68 Modified 01/07/2023

General Notes:
<: Lessthan theindicated reporting limit (RL).
--: Information not available or not applicable.

Back sections (if applicable) were checked and showed no significant breakthrough unless otherwise noted.





[ BUREAU

ANALYTICAL RESULTS

Date: 26-Jan-23

Client: USAIR FORCE
Project: FA8650-21A-0004/ 109 NY STRATTON / BV176-230H Work Order No: 22120036
Client ID: 'W212085-01A / 00010FJV Date Sampled: 12/14/2022
Lab ID: 001A DateReceived: 12/30/2022
Matrix:  Quartz Filter Air Vol.(L): 220.49
Reporting
Concentration Limit Test
Analyte (1) (mg/ms3) (ng) M ethod Date Analyzed / Analyst
Elemental Carbon 2.8 0.013 2 NIOSH 5040 01/06/2023 EMG
Organic Carbon 34 0.15 2 NIOSH 5040 01/06/2023 EMG
Total Carbon 36 0.17 4 NIOSH 5040 01/06/2023 EMG
Client ID: W2212085-02A / 00010FJX Date Sampled: 12/14/2022
Lab ID: 002A DateReceived: 12/30/2022
Matrix:  Quartz Filter Air Vol.(L): 219.48
Reporting
Concentration Limit Test
Analyte (Hg) (mg/ms3) (ng) M ethod Date Analyzed / Analyst
Elemental Carbon 34 0.015 2 NIOSH 5040 01/06/2023 EMG
Organic Carbon 32 0.15 2 NIOSH 5040 01/06/2023 EMG
Total Carbon 35 0.16 4 NIOSH 5040 01/06/2023 EMG
Client ID: W2212085-03A / 00010FJZ Date Sampled: 12/14/2022
Lab ID: 003A DateReceived: 12/30/2022
Matrix: Quartz Filter Air Vol.(L): 222.71
Reporting
Concentration Limit Test
Analyte (1) (mg/ms3) (1) M ethod Date Analyzed / Analyst
Elemental Carbon <2 <0.0090 2 NIOSH 5040 01/06/2023 EMG
Organic Carbon 28 0.12 2 NIOSH 5040 01/06/2023 EMG
Total Carbon 28 0.12 4 NIOSH 5040 01/06/2023 EMG

Generd Notes:
<: Lessthan theindicated reporting limit (RL).
--: Information not available or not applicable.





ANALYTICAL RESULTS

EIGIEYE

Date: 26-Jan-23

Client: USAIR FORCE

Project: ~ FA8650-21A-0004/ 109 NY STRATTON / BV176-230H Work Order No: 22120036

Client ID: W2212085-04A / 00010FK1 BLANK

LabID:  004A

Matrix: Quartz Filter

Date Sampled: 12/14/2022
DateReceived: 12/30/2022
Air Vol.(L): NA

Reporting
Concentration Limit Test
Analyte (1) (mg/ms3) (ng) M ethod Date Analyzed / Analyst
Elemental Carbon <2 2 NIOSH 5040 01/06/2023 EMG
Organic Carbon 19 2 NIOSH 5040 01/06/2023 EMG
Total Carbon 19 4 NIOSH 5040 01/06/2023 EMG
Client ID: W2212085-05A / 00010FK2 BLANK Date Sampled: 12/14/2022
Lab ID: 005A DateReceived: 12/30/2022
Matrix:  Quartz Filter Air Vol.(L): NA
Reporting
Concentration Limit Test
Analyte (Hg) (mg/ms3) (ng) M ethod Date Analyzed / Analyst
Elemental Carbon <2 2 NIOSH 5040 01/06/2023 EMG
Organic Carbon 14 2 NIOSH 5040 01/06/2023 EMG
Total Carbon 14 4 NIOSH 5040 01/06/2023 EMG

Generd Notes:
<: Lessthan theindicated reporting limit (RL).
--: Information not available or not applicable.
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Industrial Hygiene Report of Analysis (Passive Monitor)

for
109 MDG/SGPB
WorkOrder: W2212083
Project: USAFSAM-01

Date Reported: 01/30/2023

Customer Sample ID: 00010FJ3 Date Sampled: 12/14/2022
Lab Sample ID: W2212083-01A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 51.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde 0.0883 0.0605 * 18'44(;/;’&;::2'_30107“:30) 0.0800 2 01/06/2023 05:01:59 PM
Customer Sample ID: 00010FJ9 Date Sampled: 12/14/2022
Lab Sample ID: W2212083-02A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 51.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug, Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldchyde 0.121 00829  * 18:44% (k=2.000 n=30) 0.0800 2 01/06/2023 05:50:29 PM

Bias =-4.17
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Industrial Hygiene Report of Analysis (Passive Monitor)

for
109 MDG/SGPB
WorkOrder: W2212083
Project: USAFSAM-01

Date Reported: 01/30/2023

Customer Sample ID: 00010FJB Date Sampled: 12/14/2022
Lab Sample ID: W2212083-03A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 51.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde 0.0824 0.0565 * 18'44(;/;22::2'_301()7“:30) 0.0800 2 01/06/2023 07:03:17 PM
Customer Sample ID: 00010FJC Date Sampled: 12/14/2022
Lab Sample ID: W2212083-04A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 0.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug, Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde <0.0800 * 18.44% (k=2.000 n=30) 0.0800 2 01/06/2023 07:51:51 PM

Bias =-4.17
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Industrial Hygiene Report of Analysis (Passive Monitor)

for
109 MDG/SGPB
WorkOrder: W2212083
Project: USAFSAM-01

Date Reported: 01/30/2023

Customer Sample ID: 00010FKG Date Sampled: 12/15/2022
Lab Sample ID: W2212083-05A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 20.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde 0.728 1.27 * 18'44(;/;&];::2'_3(.)107“:30) 0.0800 2 01/06/2023 08:40:23 PM
Customer Sample ID: 00010FKK Date Sampled: 12/15/2022
Lab Sample ID: W2212083-06A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 20.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug, Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde 0.419 0732 *18:44% (k=2.000 n=30) 0.0800 2 01/06/2023 09:28:54 PM

Bias =-4.17
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Industrial Hygiene Report of Analysis (Passive Monitor)

for
109 MDG/SGPB
WorkOrder: W2212083
Project: USAFSAM-01

Date Reported: 01/30/2023

Customer Sample ID: 00010FKM Date Sampled: 12/15/2022
Lab Sample ID: W2212083-07A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 20.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde 0.758 1.33 * 18'44(;/;&];::2'_3(.)107“:30) 0.0800 2 01/06/2023 10:17:26 PM
Customer Sample ID: 00010FKN Date Sampled: 12/15/2022
Lab Sample ID: W2212083-08A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 0.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug, Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde <0.0800 * 18.44% (k=2.000 n=30) 0.0800 2 01/06/2023 11:05:57 PM

Bias =-4.17
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Industrial Hygiene Report of Analysis (Passive Monitor)

for
109 MDG/SGPB
WorkOrder: W2212083
Project: USAFSAM-01

Date Reported: 01/30/2023

Customer Sample ID: 00010FKO Date Sampled: 12/15/2022
Lab Sample ID: W2212083-09A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 0.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde <0.0800 * 18'44:/;&];::2'_3(.)107“:30) 0.0800 2 01/06/2023 11:54:29 PM
Customer Sample ID: 00010FLI Date Sampled: 12/15/2022
Lab Sample ID: W2212083-10A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 63.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug, Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde 0.436 0242 E18:44% (k=2.000 n=30) 0.0800 2 01/07/2023 12:43:02 AM

Bias =-4.17
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Industrial Hygiene Report of Analysis (Passive Monitor)

for
109 MDG/SGPB
WorkOrder: W2212083
Project: USAFSAM-01

Date Reported: 01/30/2023

Customer Sample ID: 00010FLJ Date Sampled: 12/15/2022
Lab Sample ID: W2212083-11A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 63.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde 0.334 0.185 * 18'44(;/;&];::2'_3(.)107“:30) 0.0800 2 01/07/2023 01:31:33 AM
Customer Sample ID: 00010FLK Date Sampled: 12/15/2022
Lab Sample ID: W2212083-12A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 63.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
Analyte [ (ug, Total) | (mgm3) |  (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
Formaldehyde 0.107 0.0505  *18:44% (k=2.000 n=30) 0.0800 2 01/07/2023 02:20:04 AM

Bias =-4.17
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Industrial Hygiene Report of Analysis (Passive Monitor)

for
109 MDG/SGPB
WorkOrder: W2212083
Project: USAFSAM-01

Date Reported: 01/30/2023

Customer Sample ID: 00010FLL Date Sampled: 12/15/2022
Lab Sample ID: W2212083-13A Date Received: 12/28/2022
Sample Type: SKC UMEX-100
Sampling Time (min): 0.00 Analyst: GEOFFREY HUGHES
Site Identifier: 0436GZ-OPXX Approver: CHANDRANI MUKHERJEE
Sample Location: Operations Other
Prep: Formaldehyde Prep Passive Sampling Prep Date: 01/03/2023 09:00 AM
Concentration Reporting Limit
........ P e
Analyte (ug, Total) , (mg/m3) , (Uncertainty) (ug, Total) Qual | DF Date / Time / Analyzed
Method Reference: OSHA 1007
0, = =
Formaldehyde <0.0800 *18.44 ]g’iill; :2'_3010711 30) 0.0800 2 01/07/2023 03:32:51 AM
General Notes:
< Less than the indicated reporting limit.
-- Information not available or not applicable.
(a) Analysis indicates possible breakthrough
The calculated concentration (mg/m3) was obtained using the collection volume provided on the analysis request form.
Unless otherwise indicated, the sample results have not been blank corrected.
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level H - Exceeds holding time
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ANALYTICAL RESULTS

[ BUREAU

Date: 10-Feb-23

Client: USAIR FORCE
Project: FA8650-21A-0004 / BV185-230H /109 NY STRATTON Work Order No: 23010021
Client ID: W2301062-01A / 00010KKK Date Sampled: 12/25/2022
Lab ID: 001A DateReceived: 1/26/2023
Matrix:  Quartz Filter Air Vol.(L): 113257
Reporting
Concentration Limit Test
Analyte (1) (mg/ms3) (ng) M ethod Date Analyzed / Analyst
Elemental Carbon <2 <0.0018 2 NIOSH 5040 01/27/2023 EMG
Organic Carbon 43 0.038 2 NIOSH 5040 01/27/2023 EMG
Total Carbon 43 0.038 4 NIOSH 5040 01/27/2023 EMG
Client ID: W2301062-02A / 00010KKN Date Sampled: 12/25/2022
Lab ID: 002A DateReceived: 1/26/2023
Matrix:  Quartz Filter Air Vol.(L): 1128.06
Reporting
Concentration Limit Test
Analyte (Hg) (mg/ms3) (ng) M ethod Date Analyzed / Analyst
Elemental Carbon <2 <0.0018 2 NIOSH 5040 01/27/2023 EMG
Organic Carbon 44 0.039 2 NIOSH 5040 01/27/2023 EMG
Total Carbon 44 0.039 4 NIOSH 5040 01/27/2023 EMG
Client ID: W2301062-03A / 00010KKP BLANK Date Sampled: 12/25/2022
Lab ID: 003A DateReceived: 1/26/2023
Matrix: Quartz Filter Air Vol.(L): NA
Reporting
Concentration Limit Test
Analyte (1) (mg/ms3) (1) M ethod Date Analyzed / Analyst
Elemental Carbon <2 2 NIOSH 5040 01/27/2023 EMG
Organic Carbon 23 2 NIOSH 5040 01/27/2023 EMG
Total Carbon 23 4 NIOSH 5040 01/27/2023 EMG

Generd Notes:
<: Lessthan theindicated reporting limit (RL).
--: Information not available or not applicable.





[ BUREAU

ANALYTICAL RESULTS

Date: 10-Feb-23

Work Order No: 23010021

Client: USAIR FORCE
Project: FAB8650-21A-0004 / BV185-230H / 109 NY STRATTON
Client ID: W2301062-04A / 00010LLN BLANK

LabID:  004A

Date Sampled: 12/25/2022
DateReceived: 1/26/2023

Matrix:  Quartz Filter Air Vol.(L): NA
Reporting
Concentration Limit Test
Analyte (1) (mg/ms3) (ng) M ethod Date Analyzed / Analyst
Elemental Carbon <2 2 NIOSH 5040 01/27/2023 EMG
Organic Carbon 7.7 2 NIOSH 5040 01/27/2023 EMG
Total Carbon 7.7 4 NIOSH 5040 01/27/2023 EMG
Client ID: W2301062-05A / 00010KKY Date Sampled: 12/25/2022
Lab ID: 005A DateReceived: 1/26/2023
Matrix:  Quartz Filter Air Vol.(L): 1128.06
Reporting
Concentration Limit Test
Analyte (Hg) (mg/ms3) (ng) M ethod Date Analyzed / Analyst
Elemental Carbon <2 <0.0018 2 NIOSH 5040 01/27/2023 EMG
Organic Carbon 34 0.030 2 NIOSH 5040 01/27/2023 EMG
Total Carbon 34 0.030 4 NIOSH 5040 01/27/2023 EMG
Client ID: W2301062-06A / 00010KL7 BLANK Date Sampled: 12/25/2022
Lab ID: 006A DateReceived: 1/26/2023
Matrix: Quartz Filter Air Vol.(L): NA
Reporting
Concentration Limit Test
Analyte (1) (mg/ms3) (1) M ethod Date Analyzed / Analyst
Elemental Carbon <2 2 NIOSH 5040 01/27/2023 EMG
Organic Carbon 14 2 NIOSH 5040 01/27/2023 EMG
Total Carbon 14 4 NIOSH 5040 01/27/2023 EMG

Generd Notes:
<: Lessthan theindicated reporting limit (RL).
--: Information not available or not applicable.





Industrial Hygiene Report of Analysis

for
109 MDG/SGPB
WorkOrder: W2301048
Project: USAFSAM-01
Date Reported: 02/02/2023
Client Sample ID: 00010KIX Date Sampled: 12/22/2022
Lab Sample ID: W2301048-01A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 9.327846 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [~ -(-“g-)- B -| -(-m-g/-mS)- -:- o -(l?n-ce-rt;i;t;/)- o (ug) Qual DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 <0465 8'540/;’3?;:(_)2%?:30) 434 1 01/24/2023 05:34:03 AM
Toluene <434 <0465 4'830/"8?;:1'(_)2%‘:30) 434 1 01/24/2023 05:34:03 AM
Xylenes, Total <132 <142 7 8'570/;’3?;:(_)3%?:90) 13.2 1 01/24/2023 05:34:03 AM
Benzene <4.40 <0471 ° 8'740/"8?2:1‘(_)228266) 4.4 1 01/24/2023 05:34:03 AM
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 <435 * 7'34%3?;5:3(.)3212:30) 40.6 1 01/24/2023 05:34:03 AM
Client Sample ID: 00010KJ5 Date Sampled: 12/22/2022
Lab Sample ID: W2301048-02A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 8.318338 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [~ -(-ug-)- B -| -(-m-g/-ms)- -:- 0T -(ﬁn-ce-rt;i;lt;/)- T (ug) Qual | DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 <0521 * 8'54%8?;:1‘(_)2%?:30) 434 1 01/24/2023 06:33:23 AM
Toluene <434 <0521 * 4'83%821;:&'(_)2%2:30) 434 1 01/24/2023 06:33:23 AM
Xylenes, Total <132 <159 F 8'57%8?;:1‘(_)3%?:90) 13.2 1 01/24/2023 06:33:23 AM
Benzene <440 <0528 * 8'74%8?;:1‘(_)228:66) 44 1 01/24/2023 06:33:23 AM
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 <4.88 +7.34% (k=2.000 n=30) 40.6 1 01/24/2023 06:33:23 AM

Bias =-2.44
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Industrial Hygiene Report of Analysis

for
109 MDG/SGPB
WorkOrder: W2301048
Project: USAFSAM-01
Date Reported: 02/02/2023
Client Sample ID: 00010KJ7 Date Sampled: 12/22/2022
Lab Sample ID: W2301048-03A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 0 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [ -(-“g-)- B -| -(-m-g/-mS)- -:- 0T -(l?n-ce-rt;i;t;/)- o (ug) Qual DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 - * 8'540/"8?2:1‘(_)2%?:30) 434 1 01/24/2023 07:32:44 AM
Toluene <434 - *4.83% (k=2.000 n=30) 434 1 01/24/2023 07:32:44 AM
Bias =-5.75
Xylenes, Total <132 - *8.57% (k=2.000 n=90) 13.2 1 01/24/2023 07:32:44 AM
Bias =-7.81
Benzene <4.40 - *8.74% (k=2.000 n=66) 4.4 1 01/24/2023 07:32:44 AM
Bias =-4.70
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 - £7.34% (k=2.000 n=30) 40.6 1 01/24/2023 07:32:44 AM
Bias =-2.44
Client Sample ID: 00010KJB Date Sampled: 12/22/2022
Lab Sample ID: W2301048-04A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 8.45967 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [~ -(-ug-)- B -| -(-m-g/-ms)- -:- 0T -(ﬁn-ce-rt;i;lt;/)- T (ug) Qual | DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 <052 * 8'54%8?;:1‘(_)2%?:30) 434 1 01/24/2023 08:32:02 AM
Toluene 16.2 1.92 *4.83% (k=2.000 n=30) 434 1 01/24/2023 08:32:02 AM
Bias =-5.75
Xylenes, Total <132 <156 * 8'57%8?;:1‘(_)3%?:90) 13.2 1 01/24/2023 08:32:02 AM
Benzene <4.40 <0.520 *8.74% (k=2.000 n=66) 4.4 1 01/24/2023 08:32:02 AM
Bias = -4.70
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 <4.80 +7.34% (k=2.000 n=30) 40.6 1 01/24/2023 08:32:02 AM

Bias =-2.44
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Industrial Hygiene Report of Analysis

for
109 MDG/SGPB
WorkOrder: W2301048
Project: USAFSAM-01
Date Reported: 02/02/2023
Client Sample ID: 00010KJC Date Sampled: 12/22/2022
Lab Sample ID: W2301048-05A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 0 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [T T T(mgmd) |7 (Uncertainty) (ug) Qual | DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 - * 8'540/"8?2:1‘(_)2%?:30) 434 1 01/24/2023 09:31:29 AM
Toluene <434 - *4.83% (k=2.000 n=30) 434 1 01/24/2023 09:31:29 AM
Bias =-5.75
Xylenes, Total <132 - *8.57% (k=2.000 n=90) 13.2 1 01/24/2023 09:31:29 AM
Bias =-7.81
Benzene <4.40 - *8.74% (k=2.000 n=66) 4.4 1 01/24/2023 09:31:29 AM
Bias =-4.70
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 - £7.34% (k=2.000 n=30) 40.6 1 01/24/2023 09:31:29 AM
Bias =-2.44
Client Sample ID: 00010KJO Date Sampled: 12/23/2022
Lab Sample ID: W2301048-06A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 5.711732 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [~ -(-ug-)- B -| -(-m-g/-ms)- I -(ﬁn-ce-rt;i;lt;/)- T (ug) Qual | DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 <0759 * 8'54%8?;:1‘(_)2%?:30) 434 1 01/26/2023 03:10:14 PM
Toluene <434 <0.759 *4.83% (k=2.000 n=30) 434 1 01/26/2023 03:10:14 PM
Bias =-5.75
Xylenes, Total <132 <231 * 8'57%8?;:1‘(_)3%?:90) 13.2 1 01/26/2023 03:10:14 PM
Benzene <4.40 <0.769 *8.74% (k=2.000 n=66) 4.4 1 01/26/2023 03:10:14 PM
Bias = -4.70
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 <7.11 +7.34% (k=2.000 n=30) 40.6 1 01/24/2023 11:33:09 AM

Bias =-2.44

Page 5 of 8 Pages






Industrial Hygiene Report of Analysis

for
109 MDG/SGPB
WorkOrder: W2301048
Project: USAFSAM-01
Date Reported: 02/02/2023
Client Sample ID: 00010KJR Date Sampled: 12/23/2022
Lab Sample ID: W2301048-07A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 0 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [T T (mgmd) | (Uncertainty) (ug) Qual | DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 - * 8'540/"8(.1‘:%000 n=30) 434 1 01/26/2023 04:11:59 PM
ias =-3.01
Toluene <434 - * 4'830/"8(.1‘:%000 n=30) 434 1 01/26/2023 04:11:59 PM
ias =-5.75
Xylenes, Total <132 - * 8'57%8(,1‘:%'000 n=90) 13.2 1 01/26/2023 04:11:59 PM
ias =-7.81
Benzene <4.40 - * 8'740/"8(.1‘:%000 n=66) 4.4 1 01/26/2023 04:11:59 PM
ias = -4.70
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 - * 7'34%8(.1‘:%000 n=30) 40.6 1 01/24/2023 12:32:48 PM
ias =-2.44
Client Sample ID: 00010KK2 Date Sampled: 12/23/2022
Lab Sample ID: W2301048-08A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 4.896271 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [T Ty -| T(mgm3) |} (Uncertainty) (ug) Qual | DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 <0885 * 8'54%8?;:1‘(_)2%?:30) 434 1 01/26/2023 05:13:38 PM
Toluene 6.97 1.42 * 4'83%8(.1‘:%000 n=30) 434 1 01/26/2023 05:13:38 PM
ias =-5.75
Xylenes, Total <132 <270 * 8'57%8?;:1‘(_)3%?:90) 13.2 1 01/26/2023 05:13:38 PM
Benzene <4.40 <0.898 * 8'74%8(.1‘:%000 n=66) 4.4 1 01/26/2023 05:13:38 PM
ias = -4.70
Method Reference: NIOSH 1550 (Mod)
Jet A <406 <8.29 +7.34% (k=2.000 n=30) 40.6 1 01/24/2023 01:32:25 PM

Bias =-2.44
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Industrial Hygiene Report of Analysis

for
109 MDG/SGPB
WorkOrder: W2301048
Project: USAFSAM-01
Date Reported: 02/02/2023
Client Sample ID: 00010KK6 Date Sampled: 12/23/2022
Lab Sample ID: W2301048-09A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 0 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [~ -(-“g-)- B -| -(-m-g/-mS)- -:- o -(l?n-ce-rt;i;t;/)- o (ug) Qual DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 - * 8.54% (k=2.000 n=30) 434 1 01/26/2023 06:15:21 PM
Bias =-3.01
Toluene <434 - *4.83% (k=2.000 n=30) 434 1 01/26/2023 06:15:21 PM
Bias =-5.75
Xylenes, Total <132 - *8.57% (k=2.000 n=90) 13.2 1 01/26/2023 06:15:21 PM
Bias =-7.81
Benzene <4.40 - *8.74% (k=2.000 n=66) 4.4 1 01/26/2023 06:15:21 PM
Bias =-4.70
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 - £7.34% (k=2.000 n=30) 40.6 1 01/24/2023 02:32:11 PM
Bias =-2.44
Client Sample ID: 00010KKF Date Sampled: 12/23/2022
Lab Sample ID: W2301048-10A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 7.380171 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [T Ty -| " (mg/m3)” -:- ©7 (Uncertainty) (ug) Qual | DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 <0587 * 8'54%8?;:1‘(_)2%?:30) 434 1 01/26/2023 07:16:59 PM
Toluene <434 <0.587 *4.83% (k=2.000 n=30) 434 1 01/26/2023 07:16:59 PM
Bias =-5.75
Xylenes, Total <132 <179 F 8'57%8?;:1‘(_)3%?:90) 13.2 1 01/26/2023 07:16:59 PM
Benzene <4.40 <0.596 *8.74% (k=2.000 n=66) 4.4 1 01/26/2023 07:16:59 PM
Bias =-4.70
Method Reference: NIOSH 1550 (Mod)
JetA <40.6 <550  *734% (=2.000 n=30) 40.6 1 01/24/2023 03:31:40 PM

Bias =-2.44
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Industrial Hygiene Report of Analysis

for
109 MDG/SGPB
WorkOrder: W2301048
Project: USAFSAM-01
Date Reported: 02/02/2023
Client Sample ID: 00010KKH Date Sampled: 12/23/2022
Lab Sample ID: W2301048-11A Date Received: 01/19/2023
Matrix: Air on a Tube Sample Type: Charcoal CB
Air Vol.(L): 0 Analyst: MATEO ESPINOZA
Site Identifier: 0436GZ-MXPR Approver: CHANDRANI MUKHERJEE
Sample Location: Maintenance Operations Propulsions Flight
Prep: IH SamplePrep Prep Date: 01/20/2023 09:00:00 AM
Concentration Reporting Limit
Analyte [T T T(mgmd) |7 (Uncertainty) (ug) Qual | DF Date / Time / Analyzed
Method Reference: NIOSH 1501 (Mod)
Ethylbenzene <434 - * 8'540/"8?2:1‘(_)2%?:30) 434 1 01/26/2023 08:18:29 PM
Toluene <434 - *4.83% (k=2.000 n=30) 434 1 01/26/2023 08:18:29 PM
Bias =-5.75
Xylenes, Total <132 - =83 70/013?;:(.)3%?:90) 13.2 1 01/26/2023 08:18:29 PM
Benzene <4.40 - *8.74% (k=2.000 n=66) 4.4 1 01/26/2023 08:18:29 PM
Bias =-4.70
Method Reference: NIOSH 1550 (Mod)
Jet A <40.6 -- 7.34% (k=2.000 n=30) 40.6 1 01/24/2023 04:31:17 PM

Bias =-2.44

General Notes:
< Less than the indicated reporting limit.
-- Information not available or not applicable.

(a) Analysis indicates possible breakthrough

The calculated concentration (mg/m3) was obtained using the collection volume provided on the analysis request form.

Unless otherwise indicated, the sample results have not been blank corrected.

Qualifiers:

ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits
R - RPD outside accepted recovery limits
E - Value above quantitation range

H - Exceeds holding time
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OEHSA Survey Report

Location Name: Installation McMurdo Station, Antarctica

Survey ID: 972407

* Indicates Required Field

General Survey

Information

Survey Start Date/Time

* 2022/11/30 0630

Status ___In Progress
Ready for QA

~X_Approved by QA

Survey Completion Date/Time

2023/02/09 1544

Surveyor's Name

Andrew, McUmber

Surveyor's Email andrew.mcumber.2@us.af.mil

Surveyor's Phone Number

5183442096

Surveyor's Unit 109 MDG / SGPB

1. Administrative Data

Parent Location Name

Installation McMurdo Station, Antarctica

Location Aliases

Geographic Location (Geo-coordinates)

77.846389 degrees S, 166.668333 degrees E

Notes

National Science Foundation (NSF) Office of Polar Programs (OPP) station operated by contractors; The USAP
was established in 1959, following the success of scientific activities around the world during the International
Geophysical Year of 1957-1958. United States policy regarding Antarctica is set forth in Presidential
Memorandum 6646 (1982), and Presidential Decision Directive/National Security Council (NSC)-26 (1994), which
provides that “The United States Antarctic Program shall be maintained at a level providing an active and
influential presence in Antarctica designed to support the range of United States Antarctic interests.”

Units and

Detachments/Teams/Elements

Present

Members of 109AW (139EAS), augmentees from other units in Air National Guard

Camp Fixed Population

The McMurdo area USAP population is primarily present during the austral summer (October through February).
Based on the most recent five-year average, the typical McMurdo Station austral summer population is
approximately 975 personnel, and the typical McMurdo Station austral winter population is approximately 140
personnel. The ANG presence consists of up to 200 ANG personnel during the austral summer.

Rotation Schedule

OCTOBER TO FEBRUARY

Number of U.S. Troops, if not U.S. |200

Camp
Attachments
Associated Description PII/PHI Uploaded By Upload Date File Size
Attachment File
Polar Plans 22-23 ODF |ODF Concept Brief No McUmber, Andrew Jay |2023/02/08 4 MB
Concept Brief Slides
reduced.pdf
139EAS Deployment COVID Pandemic No McUmber, Andrew Jay |2023/02/08 374 KB
CONOPSv1.13.pdf CONOP
SFA Billets details.pdf |ODF Billets No McUmber, Andrew Jay |2023/02/08 121 KB

2. Survey Background

Scope of Mission

This occupational and environmental health site assessment (OEHSA) was
performed to identify and document complete or potentially complete
exposure pathways that could affect the health of deployed personnel. A
site specific sampling and analysis plan (SAP) was developed from
information generated during site reconnaissance. Data obtained via the
SAP supports health risk assessment. Health risk assessment serves as
the basis for recommending evidence based controls designed to reduce
health risks.

Purpose

This OEHSA was conducted to evaluate the potential health threats
associated with environmental contaminants, disease vectors and other
occupational and environmental conditions experienced by US Forces
operating from this location.

Methodology

The OEHSA follows an iterative process of data collection, evaluation and
interpretation. This methodology provides a systematic, scientifically
defensible process that describes potential exposure pathways. Exposure
Pathways define areas of concern (AOC) by describing environmental and
human factors that may lead to contact with environmental health threats.
Each Exposure Pathway considers the source of chemical, biological or
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OEHSA Survey Report

physical stressors in the environment; movement of those stressors
through environmental media; a point and route of human exposure and
receptor populations within the AOC. The Exposure Pathway serves as the
basis for environmental sampling within all AOC where exposure is likely.
Revalidation of the initial Exposure Pathway and identification of new
environmental health threats at a site should be performed at least
annually.

Screening health risk assessments are performed on chemicals of
concern, confirmed by field portable analytical equipment and/or laboratory
analysis that exceed Military Exposure Guidelines (MEG). MEGS are
published in US Army Center for Health Promotion and Preventive
Medicine Technical Guide 230, Chemical Exposure Guidelines for
Deployed Military Personnel. Screening health risk assessments are
completed via operational risk management (ORM) and/or other Service
specific processes, using conservative (health protective) exposure
assumptions.

Onsite Activities Data for this OEHSA was compiled from review of historical site
information (when available), site reconnaissance, interviews with
knowledgeable persons and field screening of chemical, physical or
biological stressors with direct reading instruments. A site specific disease
vector threat assessment, based on the presence/absence of disease
vectors and their habitats, vector biology/behavior, environmental
conditions affecting vector populations and potential for disease
transmission, was also completed.

Exposure Pathways were developed from the information collected. They
describe occupational or environmental health threats and potential
exposures associated with groundwater, surface water, air, soils,
sediments, and biota, including disease vectors or infectious agents. All
complete and potentially complete exposure pathways identified require
further evaluation. The Exposure Pathways were used to develop a site
specific SAP to facilitate evaluation of potential health risks and assist in
prioritizing health risk reduction efforts.

Limitations of Assessment first trip for L09AW BE occurred in 1998; the next return trip from 109AW
BE was 2022
General Data Gaps no sampling data was retrievable from the 1998 trip; the 2022 trip

accumulated air sampling data associated with aircrew exposure to jet fuel
combustion emissions; no water sampling has been conducted by BE; no
radiation data available

Assumptions / Uncertainties It is assumed that remediation of a former nuclear power plant was fully
successful. PM-3A Nuclear Power Plant operated during US Navy
administration of the site. USAP research encompasses wide-ranging
areas of science, including astrophysics and geospace science, Antarctic
earth sciences, glaciology, Antarctic integrated system science, Antarctic
ocean and atmospheric sciences, and Antarctic organisms and
ecosystems. Each research discipline is represented in the McMurdo area
or at field locations supported by McMurdo Station, including one Long-
Term Ecological Research (LTER) program (established in 1992) in the
McMurdo Dry Valleys (MDV).

Information Sources / Documents Reviewed All reference material deemed useful will be attached to this report, except
the Final Comprehensive Environmental Evaluation for Continuation and
Modernization of McMurdo Station Area Activities (which was too large to

upload).
Attachments
Associated Description PII/PHI Uploaded By Upload Date File Size
Attachment File
FINALOPERATINGRE |PM-3A Nuclear Power |No McUmber, Andrew Jay |[2023/02/08 4 MB
PORT.pdf Plant Remediation
JFCE Study Harry Mahar Study No McUmber, Andrew Jay |2023/02/08 175 KB
Mabhar.pdf

3. Site Description

Physical Setting McMurdo Station was established in 1955 on Ross Island in the
southwestern Ross Sea, in the southernmost area of Antarctica accessible
by ship. The station serves as a gateway to Antarctica for most United
States scientific field teams and as a hub for most United States scientific
activities on the continent. Much of the infrastructure at McMurdo Station
supporting these programs dates back several decades and is nearing or
has exceeded its intended life expectancy. As of 2018, McMurdo Station
consists of repair and maintenance facilities, dormitories, administrative
buildings, a firehouse, a medical clinic, redundant power and water
production plants, an ice pier, recreational facilities, warehouses, bulk fuel
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tanks, and laboratories/research facilities. The station has approximately
63,200 m2 (680,000 ft2) of dedicated storage space for materials and
supplies in 22 buildings. Eleven lodging facilities are located along the
western side of the station and consist largely of two- and three-story
dormitories. Additional lodging is located in the station core building
(Building 155), along with administrative offices and the dining facility. Air
traffic control, weather forecasters, and radio communication operators are
co-located in one building with the McMurdo Station data center and
NASA, National Oceanic and Atmospheric Administration (NOAA), and
Joint Polar Satellite System (JPSS) ground station operations. Other
station support facilities are the VMF, a flammables storage building, a
building housing both fuel operations and an electrical warehouse, and the
WWTP. Today, many components of the McMurdo Station infrastructure
need to be upgraded to ensure that United States activities in Antarctica
can continue uninterrupted. The National Science Foundation (NSF)
proposes to modernize McMurdo Station while continuing the United
States Antarctic Program (USAP) science and operational activities at
McMurdo Station and at field sites and associated facilities the station
supports.

Climatic / Weather

Recorded temperature extremes have been as low as minus 50 degrees
Centigrade and as high as plus 8 degrees Centigrade. Annual mean is
minus 18 degrees Centigrade; monthly mean temperatures range from
minus 3 degrees Centigrade in January to minus 28 degrees Centigrade in
August. Average wind speed is 22 km/hr (14 mph or 12 knots), with peak
wind gusts around 72 km/hr (45 mph or 39 knots) in the summer and 126
km/hr (78 mph or 68 knots) in the austral winter. Recorded winds have
exceeded 185 km/hr (115 mph or 100 knots; BRP 2012). Winds are
predominantly from the east because the local terrain channels them
around Ross Island. Precipitation occurs only as snowfall, with an average
rate of 18 cm (7.2 in) of water equivalent annually (Monaghan et al. 2005).
Ice fog is common throughout the year and sometimes reduces visibility to
zero. The extent of snow- and ice-free areas is variable and depends on
ambient temperatures.

Soil

The terrain on Ross Island consists of high ridges and sloping hills of
barren volcanic rock, frozen soil with permafrost, and snow and ice fields.
Soils are composed of weathered volcanic cinders and granular rock with
little, if any, organic material (Campbell and Claridge 1987). Permeable
soils consist of gravel with sand and silts. Land areas are generally ice-free
during the austral summer. Surface materials in and around McMurdo
Station have been heavily disturbed by human activity.

Groundwater

The McMurdo Dry Valleys (MDVs), Antarctica, exist in a hyperarid polar
desert, underlain by deep permafrost. With an annual mean air
temperature of &#8722;18 °C, the MDVs receive <10 cm snow-water
equivalent each year, collecting in leeward patches across the landscape.
The landscape is dominated by expansive ice-free areas of exposed soils,
mountain glaciers, permanently ice-covered lakes, and stream channels.
An active layer of seasonally thawed soil and sediment extends to less
than 1 m from the surface. Despite the cold and low precipitation, liquid
water is generated on glaciers and in snow patches during the austral
summer, infiltrating the active layer. Across the MDVs, groundwater is
generally confined to shallow depths and often in unsaturated conditions.
The current understanding and the biogeochemical/ecological significance
of four types of shallow groundwater features in the MDVs are reviewed:
local soil-moisture patches that result from snow-patch melt, water tracks,
wetted margins of streams and lakes, and hyporheic zones of streams. In
general, each of these features enhances the movement of solutes across
the landscape and generates soil conditions suitable for microbial and
invertebrate communities (Hydrogeology Journal).

Surface Water

McMurdo Station is adjacent to McMurdo Sound, which is an embayment
of the Ross Sea. Tides follow a 13-day cycle, with daily variations in water
surface elevation ranging from about 0.1-1 m (0.3-3 ft; Robinson et al.
2010). Directions and speed of currents vary widely along the Ross Island
coast. Seawater in McMurdo Sound is saline (34-35 parts per thousand)
and cold, approximately &#8722;2° C (28.4° F). There is little vertical
variation in temperature and salinity in spring, but some stratification
occurs in summer (Barry and Dayton 1988). Most snowfall at the station
sublimates or melts during the summer. Snowmelt runoff is channeled
through a network of diversion ditches, culverts, pipes, and plastic lining
that reduces erosion and controls soil and sediment transport. The
snowmelt runoff drainage area is approximately 5.1 km2 (2 mi2) and
includes portions of a glacier adjacent to the station that may thaw and
contribute to runoff. Runoff ultimately flows into Winter Quarters Bay and
McMurdo Sound from four primary discharge points.

Wetlands, Flood Zones, Coastal Zone, Vegetation present

Historically, sealift support to McMurdo Station was provided during each
austral summer and consisted of a refueling tanker, a resupply vessel, and
an icebreaker. The annual resupply vessel delivered material and removed
waste, excess material, and equipment. The tanker would deliver fuel to
McMurdo Station, and the icebreaker would deliver fuel to Marble Point.
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Since 1972, an ice pier has been used for the annual resupply and
refueling vessels to transfer cargo; this operation continues today. The ice
pier consists of a matrix of steel cable over the ice surface that is
subsequently flooded with water. Repeated frozen water layering results in
a thickness sufficient to support operations and cargo. Each season before
use, approximately 15 cm (6 in) of fines are spread over the top of the ice
pier to provide a working surface and insulation against solar heating. This
material is then scraped off at the end of each year for reuse. Periodically,
the ice pier deteriorates and becomes separated from the shoreline and is
released (following procedures approved through a permit issued by the
United States Environmental Protection Agency), to be replaced by the
construction of a new ice pier.

Proposed Site Usage

The purpose of the proposed improvement activity is to ensure that
USAP’s resources at McMurdo Station continue to serve as viable and
flexible platforms to support evolving scientific research efficiently and
effectively. The proposed activity would implement modernization projects
under the McMurdo Master Plan, including the subset of McMurdo Master
Plan projects in the Antarctic Infrastructure Modernization for Science
(AIMS) project, by replacing or substantially upgrading assets at McMurdo
Station that are nearing or have exceeded their life expectancy. Proposed
modernization activities would provide facilities and equipment that meet
energy efficiency standards, logistical requirements, and environmental
stewardship goals. In addition, the proposed activity would continue
USAP’s science and operations at McMurdo Station and the facilities
supported by the station at or near current levels.

Current and Past Uses of Property

The United States has conducted scientific and educational programs in
Antarctica continuously since the International Geophysical Year of 1957-
1958 and is dedicated to continuing this mission as a matter of national
policyl and to foster international cooperation. Over the last 60 years of
United States research in Antarctica, science has increased in complexity
and extent, requiring greater support over time. Proposed modernization
projects would involve demolishing, constructing, renovating, and operating
buildings and structures at McMurdo Station. Ongoing science and
operations at McMurdo Station (and locations supported by the station)
would be maintained at or near current levels throughout the approximately
15- to 20-year construction phase of modernization projects.

Current and Past Uses of Adjacent Property

North of Site

Ross Island, Mount Erebus

South of Site

Observation Hill, Pegasus Runway, Black Island Telecommunication
Facility (BITF)

East of Site Williams Field Skiway, Scott Base
West of Site McMurdo Sound, Dailey Islands
Notes McMurdo Station is located on Ross Island, at the southern tip of the Hut

Point Peninsula and within Antarctic Conservation Biogeographic Region 9
and Environment S of the Environmental Domains Analysis. McMurdo
Station, which encompasses approximately 2.5 km2 (1 mi2), and its
surrounding area are characterized as heavily disturbed. Ross Island holds
many important ecological resources, such as algae, fungi, lichen, mosses,
small invertebrates, seal colonies, and seabird colonies. Emperor penguins
(Aptenodytes forsteri), Adélie penguins (Pygoscelis adeliae), and south
polar skua (Catharacta maccormicki) breed at Antarctic Specially Protected
Areas (ASPA) on Ross Island, including ASPA No. 124, Cape Crozier and
ASPA No. 121, Cape Royds. The McMurdo Dry Valleys, within Antarctic
Conservation Biogeographic Region 9, encompasses approximately
17,500 km2 (6760 mi2), comprises the largest relatively ice-free area on
the Antarctic continent, and includes Antarctic Specially Managed Area
(ASMA) No. 2, the largest ASMA in Antarctica. The McMurdo Dry Valleys
are a cold desert ecosystem that contains important microbiological
communities, including colonies of moss, algae, cyanobacteria, and
nematodes. ASMA No. 2 also includes special geological features and
minerals. Lakes within the McMurdo Dry Valleys support abundant,
widespread growth of benthic cyanobacteria-dominated mats, which
influence overall lake geochemistry.

Nearby Industrial Facilities

Are there any nearby industrial facilities?

PRESENT

Geo-coordinates Name Type(s) of Industry Active Description Proximity to Location
(in kilometers)
77.846389 degrees S |Albert P. Crary Science |Laboratory (Research) |Yes The Albert P. Crary 0.1

166.668333 degrees E

and Engineering Center

Science and
Engineering Center at
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McMurdo Station was
dedicated in November
1991. The laboratory
contains state-of-the-art
instrumentation to
facilitate research and
to advance science and
technology. It contains
modern personal
computers and
workstations, a
computer-based
geographic information
system (GIS), and a
local area network. It
has laboratory space,
analytical
instrumentation, and
staging areas for a wide
range of scientific
disciplines. The
laboratory also supports
special activities,
including environmental
monitoring, snow and
ice mechanics, and
meteorology. The
facility replaces
outdated science
buildings that were built
as early as 1959. The
Crary Lab has five pods
built in three phases to
make 4,320 square
meters of working area.
Phase | has a two-story
core pod and a biology
pod. Phase Il has earth
sciences and
atmospheric sciences
pods. Phase Il has an
aquarium. Renovating
the Crary Laboratory
would provide new or
remodeled labs, office
spaces, sample
freezers, aquarium
facilities, administrative
spaces, storage areas,
supply areas, and an
IT&C data room. A new,
465 m2 (5005 ft2)
lower-level addition
would house new
mechanical, electrical,
fire protection, direct
digital control, and IT
upgrades.

77.883333 degrees S
167.166667 degrees E

Williams Field Skiway &
Phoenix Runway

Other

Yes

Williams Field and
Phoenix operate 24
hours a day during the
summer. A maximum of
approximately 75-80
staff support flights and
operate ground facilities
at these airfields.
Williams Field handles
approximately 75 large
aircraft intercontinental
flights, while Phoenix
handles approximately
52 large aircraft
intercontinental flights
each year. In addition,
approximately 200
large-aircraft
intracontinental flights
(i.e., round-trips to
South Pole Station and
to deep-field camps)

2.0
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originate at the two
airfields each season. A
few intercontinental
flights during the austral
winter land at Phoenix
each year. Both airfields
handle small, fixed-wing
aircraft (e.g., Twin Otter
and Basler) throughout
the austral summer,
and Phoenix handles a
few flights during the
austral winter.

Do the nearby industrial facilities have the potential to affect personnel? YES
Nearby Industrial Facilities Exposure Pathways
Source Stop Date Environ Health Route of Number of Existing Duration Frequency |Priority
Media Hazard Exposure Affected Controls
Personnel
Extreme Cold Other thermal Skin Contact |McMurdo ECW gear, 4-8 hour 1-2 times / High
Weather stress Station training, day
work/rest
cycles
Exposure Pathway Notes Impacts from proposed modernization activities at McMurdo Station would include altering and
modernizing the visual characteristics of the station and physically disturbing rock and soll in work site
areas, including the generation of fines, releasing airborne pollutant emissions from construction vehicles
and equipment, and generating construction waste, which requires handling and removal from Antarctica.
These impacts would generally be confined to proposed project sites and would cease upon completion
of modernization activities. Mitigation measures would further reduce potential impacts from the proposed
activity.

Attachments

There are currently no associated attachment files

4. Site Infrastructure

Onsite Industrial Operations

Are there any existing onsite industrial operations? Give info on scope of activities, size of facilities, who performs PRESENT
the operations, hazards present. (i.e. Vehicle Maintenance, Aircraft Maintenance, etc.)

NSF proposes to modernize McMurdo Station and continue McMurdo area operational activities. Much of the McMurdo Station infrastructure is 30-50
years old and is nearing or has exceeded its life expectancy, thus requiring frequent maintenance and repair. Existing McMurdo Station facilities are
degraded, unsafe, inefficient (e.g. leak air), and are in various states of disrepair due to their age. Currently, McMurdo Station has more than 100
buildings. Many of the aging facilities, originally constructed on an as-needed basis, have been repurposed throughout the years and were not
designed to meet energy efficiency standards or provide effective support for scientific research. The purpose of implementing the proposed activity is
to provide facilities and support at McMurdo Station that effectively, efficiently, and safely support current and evolving NSF Antarctic science objectives
and meet USAP’s goals of environmental stewardship in Antarctica. There is a considerable release of aircraft emissions at Williams Field Skiway.

Do the industrial operations have the potential to affect workers and/or camp personnel? YES

Onsite Industrial Operations Exposure Pathways

There are no Exposure Pathways

Exposure Pathway Notes McMurdo Station was established in 1955 on Ross Island in the southwestern Ross Sea, the
southernmost area of Antarctica accessible by ship. The station serves as a gateway to Antarctica for
most United States scientific field teams, as a hub for most United States scientific activities on the
continent, and is required to support South Pole Station. McMurdo Station has evolved over a period of
60 years, based on changes in research needs and operational requirements. McMurdo Station currently
occupies a developed footprint of approximately 2.5 km2 (1 mi2) on Ross Island, as well as two airfield
facilities located on the nearby McMurdo Ice Shelf. Thirty years ago, intercontinental airlift support to
McMurdo Station was provided by wheeled C-5, C-141, C-130, and ski-equipped LC-130 aircraft. During
1989, there were 18 C-141, two C-5, and 14 Royal New Zealand Air Force C-130 round trips between
McMurdo Station and Christchurch, New Zealand. Intracontinental support was provided by LC-130s,
Twin Otters, and UH-2N helicopters. Wheeled aircraft were supported at the seasonal sea-ice runway
each year, while ski-equipped, fixed-wing aircraft operated from the Williams Field skiway. Both the sea-
ice runway and Williams Field had support structures and resources (e.g., generators, fuel tanks)
appropriate for the level of operations. Aircraft operations were limited to the austral summer months
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appropriate for the level of operations. Aircraft operations were limited to the austral summer months
(August through February).

IH Shops List

There are no Baseline or Periodic Surveys for the IH shops associated with this location

Description of Structures

Describe the structures on the camp and what they are used for: housing, maintenance, or office space. (Include PRESENT

Heating/Ventilation Systems and Potential for Radon)

Tents | X Semi-Permanent | X Permanent

The Albert P. Crary Science and Engineering Center (Crary Laboratory) (NSF 1988, 1992a), the Science Support Center (SSC) (NSF 1999), and the
Long Duration Balloon facility (LDB; NSF 1994a, 2004a, 2007a, 2014a) are three important science-support facilities that were constructed and have
been in operation since the early 1990s. These facilities consolidated and improved or expanded science-support capabilities. The Eklund Biological
Laboratory and Thiel Earth Science Center were demolished and removed from McMurdo Station and replaced by the Crary Laboratory, which
provided expanded space (4320 m2 [46,500 ft2]), aquaria facilities, and modern laboratories. The SSC replaced the USAP Garage that was
constructed in 1958, expanding available space and consolidating activities from the Mechanical Equipment Center (MEC) and Field Safety Training
Program. The LDB facility is located on the McMurdo Ice Shelf and consists of eight buildings that provide dedicated facilities space for 60-100 staff in
support of National Aeronautics and Space Administration (NASA) balloon launches and subsequent communications and control, tracking, and data
processing activities. Proposed modernization activities would provide facilities, equipment, and infrastructure to replace or substantially upgrade
assets that are nearing or have exceeded their life expectancy. Providing facilities, equipment, and infrastructure that meet or exceed current energy
efficiency and logistical requirements also meets the goal of providing viable support for USAP’s science and operational activities at McMurdo Station
and the areas directly supported by the station.

Do the conditions of structures have the potential to affect personnel? NO

Description of Roads / Hardstand

Describe the road conditions: paved, gravel, or dirt. Are there problems with dust generated from vehicle traffic? PRESENT

X Unpaved X Gravel X Paved

There is a mixture of different road types. The roadway connecting Williams Field and McMurdo is very uneven and presents a difficult terrain to
navigate by van, Ivan the Terrabus, or Delta Truck.

Does the dust or noise from vehicle traffic have the potential to affect personnel? NO

Description of Power Generation

Describe how power is supplied to the camp: individual and/or bulk generators or city power. (Include Potential PRESENT

Electrical Hazards and Sources of PCBs)

X Tactical Generators | X Commercial Generators | X Municipal/Local Grid

In 1990, Station power was provided by six diesel-electric generators, each having a capacity of 800-900 kW. Electricity is now provided by five efficient
diesel-electric generators (NSF 2004d). Two 1500 kW generators and one 1300 kW generator are in the station’s power plant. Two additional 1500 kW
generators at the water plant are used when other units are taken offline for maintenance or when unanticipated power outages occur. All five McMurdo
Station generators are regularly used, including the two located in the water plant; all five are cycled to maintain an equal number of operational hours.
The power plant is equipped with a waste-heat collection system. Under average load levels, approximately 2270 kW of heat is produced and used to
heat selected buildings, saving an estimated 935,000 L (247,001 gal) of fuel annually. Wind turbines cooperatively operated by Antarctica New Zealand
(ANZ) and the USAP supply electrical power to a grid operated jointly by the USAP and ANZ. The turbines are at a site overlooking ANZ'’s Scott Base,
approximately 3 km (1.9 mi) from McMurdo Station. Each wind turbine can generate up to 330 kW. Annually, the wind turbines produce approximately
22% of total Ross Island power. Additional wind power is included in the Master Plan, as is photovoltaic power.

Does the noise and exhaust from generator farms have the potential to affect personnel? YES
Power Generation Exposure Pathways
Source Stop Date Environ Health Route of Number of Existing Duration Frequency |Priority
Media Hazard Exposure Affected Controls
Personnel

Page 7






OEHSA Survey Report

Personnel
Generators Air Combustion |Inhalation null(200) McMurdo 4-6 hour 1-2 times/ Moderate
Byproducts master plan day
improvement
s

Exposure Pathway Notes

Annual air emissions from power generation sources are based on 3,246,400 L (857,608 gal) of fuel used
for power generation at McMurdo Station.

Contractor Services

What services are contractors performing at the site? (Include Contractors, Sub-Contractor Names, or HN

Contracts w POC/company info)

PRESENT

Contractor Name Services Provided

Notes

Leidos Antarctic Support Contract (ASC) Other

Positions in science project management,
transportation and logistics, operations,

information technology, travel, technical writing,
research support, airfield management,
communications, and more.

Gana-A 'Yoo Service Corporation (GSC-ESS)
Water, Other

Food, Solid Waste, Hazardous Waste, Waste

Positions in waste management, food and station
services, retail, lodging coordination, and more.

Air Center Helicopters Hazardous Waste, Other

Positions for helicopter pilots, mechanics, and
aviation management.

Six Mile, LLC
Water, Other

Food, Solid Waste, Hazardous Waste, Waste

Positions in waste management, food and station
services, retail, lodging coordination, and more.

Amentum PAE Hazardous Waste, Other

Positions for carpenters, heavy equipment
operators, mechanics, electricians, pipefitters,
welders, firefighters, and more.

University of Texas Medical Branch Medical Positions for physicians and medical support
staff.
GHG Corporation Other Positions in information technology and

infrastructure, information systems, and
telecommunications.

Kenn Borek Air Hazardous Waste, Other

Positions for fixed-wing aircraft pilots, mechanics,
and aviation management.

Edison Chouest Offshore (ECO) Other

Positions for sailing and operating Antarctic
research vessels.

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

5. Hazardous Materials

Petroleum Distribution Points

Are there any existing or former fuel points? PRESENT

Fuel Type Location Container Size |Number of Container Type |Age/Condition |Above/Below Contractor
Description Containers Ground Operated

Diesel D2, D12, D13 100,000 gallons |13 metal unknown/varies |Above Yes

Gasoline M1, M3 100,000 5 metal unknown/varies |Above Yes

Do petroleum distribution sites have the potential to affect personnel? (Current, Past, Potential) YES
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Petroleum Distribution Points Exposure Pathways

Source Stop Date Environ Health Route of Number of |Existing Duration Frequency |Priority
Media Hazard Exposure Affected Controls
Personnel
Fuel Storage Air Fuel - VOCs |Inhalation null(150) no controls 1-2 hour 1-2 times / Moderate
day

Exposure Pathway Notes

Each year, McMurdo requires 800,000 gallons of fuel to produce electricity and another 500,000 gallons
of fuel for heating buildings. The Master Plan calls for a 42% reduction in future fuel consumption. Marble
Paint, located approximately 90 km (55 mi) from McMurdo Station near the MDV, continues to serve as a
helicopter fueling area and logistic support area for science projects. The Marble Point facility contains
three modular wood buildings and four fuel bladders, and is staffed by two workers during the austral
summer.

Notes

Improvements in the storage and distribution of fuel have been a long-term effort at McMurdo Station (NSF 1992b, 1997a, 2000a,
2004b, 2006a, 2007b, 2007c, 2008a, 2009a, 2011a, 2012). Bulk fuel storage increased between 1990 and 2018 to 14 aboveground
tanks that have a combined capacity of 50 million L (13.2 million gal). This represented a 47% increase in fuel storage capacity at
McMurdo Station. In addition, environmental protection during fuel off-load from vessels at the ice pier was reviewed and has been
improved (NSF 2006b). The upgrades removed most small, single-walled tanks and consolidated fuel into new, larger tanks with
leak detection, improved piping and hoses, and secondary containment. These improvements reduced the need for annual refueling
(depending on annual usage rates) and the potential for spills. In addition, all day tanks throughout McMurdo Station now have
secondary containment and are inspected as part of a spill prevention plan. Similar upgrades have been completed at Marble Point
(NSF 19914, 1994b, 1995a, 2004c, 2007d, 2013a), resulting in a bulk fuel capacity of approximately 567,000 L (150,000 gal) in six
steel tanks.

Past Releases

In October 1989, the National Science Foundation reported an estimated 50,000 gallons of fuel leaked from several large flexible
fuel tanks at an airfield near the McMurdo Station during the brutal Antarctic winter. An earlier fuel spill, of about 40,000 gallons, was
reported Sept. 27 at the U.S. South Pole Station. In a 2008 issue of The Journal of Soil Contamination, a preliminary investigation
was conducted to identify the presence of bacteria in fuel&#8208;contaminated Antarctic soil that could potentially be used to
bioremediate the contaminated soil at McMurdo Station and other sites in Antarctica. The ability of soil microorganisms to
metabolize fuels under the extreme climatic and oligotrophic conditions of Antarctica was of concern. Bacteria were isolated from
fuel&#8208;contaminated soil on site at McMurdo Station. Bacteria from noncontaminated soil near the station were also studied for
comparison. The Antarctic soil microorganisms exhibited the ability to endure cold and oligotrophic environments. Experiments also
showed that bacteria from the fuel spill site were active in their contaminated environment and that acclimation to xenobiotic
compounds was necessary. Application of bioremediation in the extreme environmental conditions found at McMurdo Station,
Antarctica, were also considered. The possibility of altering environmental factors necessary to adequately support in situ
bioremediation in this extreme climate was discussed.

Potential
Releases

There are numerous fuel storage tanks on site and fuel consumption is in excess of one million gallons per year.

Hazardous Material Storage/Unidentified Substances

Describe hazardous material storage sites and unidentified substance sites (anything other than petroleum PRESENT
products). This may also include past use industries that have contaminated the area prior to US occupation.
Material Type Location Container Size |Number of Container Type |Container Above/Below Contractor
Description Containers Age/Condition |Ground Operated
Miscellanous Building 170, UNKNOWN UNKNOWN UNKNOWN UNKNOWN Above Yes
Hazardous Hazardous
Waste Waste Facility
Do hazardous material storage/unidentified substance sites have the potential to affect personnel? YES
Hazardous Material Storage / Unidentified Substance Sites Exposure Pathways
Source Stop Date Environ Health Route of Number of Existing Duration Frequency |Priority
Media Hazard Exposure Affected Controls
Personnel
Accidental Air HazWaste Inhalation, null(200) ASC Other: Other: Low
release Skin Contact Environmenta |[UNKNOWN |UNKNOWN
| protocols

Exposure Pathway Notes

By 1990, McMurdo Station had 18 steel, bulk-fuel tanks with a combined capacity of 34,000,000 L

(9,000,000 gal). These tanks were single-walled and had no secondary containment. Approximately 400
ground vehicles were used to transport people and material and to support construction projects. At that
time, McMurdo Station supported an average population of approximately 1200 people during the peak of
the austral summer (October to February) and up to 250 people during the austral winter.

Hazardous Material Disposal
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Include Information, Local Company Information, POC. Who picks it up, method of pickup, frequency of pickup? PRESENT
Where does it go? Location with Coordinates and how long does it remain? How is it stored?

DRMO X US Contractor Local Contractor

Waste operations are handled by contracted personnel with support from 109AW and US Navy.

Hazardous Material Migration

Describe any hazardous material that have or could leave the location. ABSENT

ACS Environmental protocols in place.

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

6. Waste Management

Solid Waste
(Residential, Industrial, Agricultural, Medical, Other) PRESENT
Type Source(s) Disposal Method(s) Contractor Operated Notes
Commercial & Institutional Institutional usage Other (explain in comments) |Yes Beginning in 1994, all waste
materials from McMurdo and
Amundsen-Scott South Pole
Station (>5 million pounds)
were loaded onto a cargo
vessel, the Green Wave, and
shipped home. A private
contractor in Washington
state handled the final
disposal.
Past Solid Waste In January 1994, it was reported that trash and garbage were burned in an open dump. Waste-filled steel drums were
Releases/Spills plowed under. Worn-out machinery was towed onto the ice of adjoining Winter Quarters Bay. When the ice melted, the
debris sank to the bottom. As of 1994, the dump was gone, although residues of toxic materials remained in the ground.
Some of them continued to leach into the bay. The small body of water was described as a "dead pond" since the 1970s.
Discharge of diesel fuel from ships at an ice dock had contributed to the contamination. Presently, all waste from Marble
Point continues to be contained and returned to McMurdo Station.
Landfills
ABSENT
Incinerators/Burn Pits
PRESENT
Description Location Geo-coordinates Material Disposed |Disposal Operator Supplemental
Volume/Day Fuel(s)
Old Incinerator Building 183 Commercial & UNKNOWN CONTRACTED Other (UNKNOWN)
Institutional
Do the emissions from the Incinerator/Burn Pit have the potential to affect personnel? | YES
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Incinerators/Burn Pits Exposure Pathways

There are no Exposure Pathways

Exposure Pathway Notes

In January 1994, it was reported that open-air burning of waste was common practice between 1956 and
early 1990s at McMurdo (LA Times). A garbage-burning incinerator was installed in 1991. In 1994, the
NSF was forced to shut it down, at least temporarily. A successful lawsuit brought by the Environmental
Defense Fund charged that its toxic emissions were too high.

Wastewater
What are the sources/types? How is it collected, treated, discharged/disposed? PRESENT
Treatment Source(s) Type(s) of Estimated Collection Treatment Disposal Contractor Notes
Facility Name Wastewater Volume/Day Method(s) Method(s) Method(s) Operated
Treated
Wastewater human waste |Black water, UNK Pipes/pump Constructed Piped off-site to| Yes As of 1994,
Treatment Grey water, stations wastewater known/unknow untreated
(Building 199) Industrial waste treatment n location frozen sewage

water

facility (WWTF)

was
macerated,
mixed with
warm brine and
flushed
underwater
through a 160-
foot-long pipe.
Solid waste
piles up on the
ocean bottom.
In late
November,
divers used
high-pressure
hoses to
disperse itin
“Operation Big
Flush.”

General Notes

In January 1994, it was reported that trash and garbage were burned in an open dump. Waste-filled steel drums were plowed
under. Worn-out machinery was towed onto the ice of adjoining Winter Quarters Bay. When the ice melted, the debris sank to
the bottom. As of 1994, the dump was gone, although residues of toxic materials remained in the ground. Some of them
continued to leach into the bay. The small body of water was described as a "dead pond" since the 1970s. Discharge of diesel
fuel from ships at an ice dock had contributed to the contamination. Presently, all waste from Marble Point continues to be
contained and returned to McMurdo Station.

How is storm water

managed?

It is unknown how storm water is managed.

Is wastewater or storm water reused for beneficial purposes?

No

It is unknown if waste/storm water is reused.

Does wastewater management have the potential to affect personnel?

NO

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

7. Entomology

Disease Threats
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List diseases and the risk estimate for each PRESENT
Disease Threat Hazard Severity Hazard Probability Risk Estimate Date Notes
Other Marginal Frequent High 2023/02/09 COVID-19

Vectors Present

Are disease vectors present? If yes, complete specifics below if possible. ABSENT

Pests Present

Are pests present? If yes, complete specifics below if possible. PRESENT
Pest Present Life Stage Notes
Birds All skua, penguins
Other All Weddell seals, leopard seals, crabeater seals
Other All killer whales, minke whales
Do pests have the potential to affect personnel? YES
Pests Exposure Pathways
Source Stop Date Environ Health Route of Number of Existing Duration Frequency |Priority
Media Hazard Exposure Affected Controls
Personnel
Birds Other Nuisance Other null(200) ASC 1-3 month 1-3times/ Low
Environmenta year
| Office

Exposure Pathway Notes

Ecological resources in the immediate area of McMurdo Station are limited. Similar to much of Ross
Island, limited amounts of lichen, moss, and algae can be found in close proximity to the station. Within
the town site, there is very little undisturbed area so vegetation is extremely limited. Skuas are
occasionally observed at McMurdo Station. However, only three nests are known near the station. Two
active nests were observed during the 2017-2018 season along Hut Point Ridge near Hut Point (Figure 4-
1b). A third nest has been seen on Observatory Hill, though the nest was not active during the 2017-2018
season. Individual emperor and Adélie penguins are infrequently observed on the sea ice near the
airfields. Similarly, Adelie penguins on rare occasion wander into the station town site. While Weddell
seals are common on the sea ice, very few are observed within 1 km of McMurdo Station and are less
commonly seen at the airfields. The nearest seals observed from McMurdo Station each season are
hauled-out near the WWTP outfall (typically a single animal) and near the ice pier (typically a single
animal) in Winter Quarters Bay. Small groups of seals can be routinely observed just beyond Hut Point,
on the sea ice near Cape Armitage (the area between McMurdo Station and Scott Base), and near Scott
Base.

Entomological
Assessment

Dominant terrestrial fauna on Ross Island consists of protozoans, insects, and mites. At least 140 invertebrate species
have been documented in substrate and vegetation on the island (Somme 1985; Block 1984). However, these species
are unlikely to occur in the immediate vicinity of McMurdo Station due to the area’s previously disturbed character. Soils
in and around penguin colonies on Ross Island contain a high level of organic matter, which can support invertebrate
communities. However, the abundance and diversity of such communities are limited by the excessive accumulation of
nutrients (Sinclair 2001; Porazinska et al. 2002). Emperor (Aptenodytes forsteri) and Adélie (Pygoscelis adeliae)
penguins breed in the southern Ross Sea region (Ainley et al. 2005). Adélie penguin breeding colonies, which are
established in September and October, generally occur on ice-free coastal areas accessible from the ocean. Adélie
penguins require open water to feed and can dive to a depth of 170 m (558 ft). ASPA No. 121, Cape Royds, is home to
the southernmost Adélie penguin colony in the Ross Sea, although these penguins frequent other areas in the region
later in the summer as the sea-ice edge retreats (ATS 2014a). Foraging distance from the colony increases as the
season progresses (Ainley et al. 2004). The largest south polar skua (Catharacta maccormicki) colony in Antarctica is
located at Cape Crozier on Ross Island, hosting over 1000 nesting pairs and representing approximately 15.7% of the
global population of the species (Ainley et al. 1990; Harris et al. 2017). Four important areas with nesting south polar
skuas have been identified on Ross Island, including Cape Crozier, Cape Bird (two sites), and Rocky Point (Harris et al.
2015). South polar skuas are opportunistic scavengers and predators; they often nest near other seabird colonies and
forage on the remains of adult Adélie penguins and chicks. Refuse from McMurdo Station was a component of the south
polar skua diet (for all Ross Island colonies) until waste management practices at McMurdo Station changed in 1992
(Mund and Miller 1995). Terrestrial biota occurring on Ross Island may include algae, fungi, lichen, mosses, and small
invertebrates (Broady PA. 1984, 1989; Duncan et al. 2010; Newman et al. 2018). The presence of wildlife in these areas
varies depending on the region and may include seal colonies, penguin colonies, and seabird nesting sites (Ainley 1985;
Croxall et al. 2002; Nie et al. 2015). Table B-2 (Appendix B) provides a list of species found in the McMurdo Station area.
Sensitive habitats, including floral or faunal communities, are present on numerous islands and coastal regions in
Antarctica. Many such areas have been designated as ASPAs or as an ASMA, as discussed in Section 4.6.

Health Assessment

No facility issues related to pests observed.
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Countermeasures/Pest
Management Control

Avoidance of animal species, per McMurdo policy.

Pesticide Use

No observed pesticides in use.

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

8. Physical Hazards

Non-lonizing Radiation Sources

(Com Antennas, lasers, ultraviolet, bright lights, infrared, illuminators). PRESENT

Location/Description

Source Source Distance to Levels/Amount/Class Measurement Distance (in
Personnel (in meters) meters)

Communication Systems

Satellite Communication UNKNOWN UNKNOWN UNKNOWN
Systems (SATCOM)

Notes

McMurdo Station hosts multiple communication systems, including local and off-continent telephone, radio-telephone,
high frequency (HF) and very high frequency (VHF) radio, and SATCOM. Most communication facilities are concentrated
at the HF Transmit Site (T-Site), which is located on a hillside 170 m (558 ft) above sea level and approximately 1 km
(0.6 mi) east of the main station area. T-Site includes a transmitter operations building, satellite receptor radomes, 17
antenna towers, a data relay station, and various above-ground power cables and telecommunications lines. T-Site
facilities are connected to the McMurdo Station electrical grid. For data transmission, fiber-optic and copper cables
connect T-Site to various structures at the station. Additional capabilities and antennas installed since 1990 have been
reviewed to identify and minimize environmental impacts (NSF 2000b, 2000c, 2000d, 2000e, 2007f, 2008e). Most
recently, construction of a new satellite receptor station (also referred to as an “earth station”) at T-Site to potentially
replace the earth station at BITF has been initiated (NSF 2018b). Improvements to Black Island Telecommunication
Facility (BITF) have resulted in a facility footprint of approximately 669 m2 (7200 ft2) that includes a 15 m (50 ft) antenna
radome; a 2 m (6 ft) antenna radome; a 6 m2 (64 ft2) electronics equipment shelter; a 112 m2 (1203 ft2) battery,
generator, and communications building; a 102 m2 (1100 ft2) living quarters; and a 27 m2 (288 ft2) overflow bunkhouse.
Power is supplied by a combination of solar panels, four small wind turbines, and generators with four 18,930 L (5000
gal) fuel tanks (with secondary containment). The site is reached by traverse and helicopter. In addition, two rhombic
antennas to communicate with South Pole and Palmer stations are near the facility.

Do non-ionizing radiation sources have the potential to affect personnel? NO

lonizing Radiation Sources

If known, attach inventory of sources. ABSENT

Environmental Noise Sources

Are noise sources present? If so, describe sources. PRESENT

Location/Description Source Source Distance to Noise Level Measurement Distance (in
Personnel (in meters) meters)

Aircraft Noise LC-130H 500 UNKNOWN dBA UNKNOWN

Notes

No additional notes

Do noise sources have the potential to affect personnel? | YES

Environmental Noise Sources Exposure Pathways

Source |Stop Date

|Environ |Health Route of Number of Existing Duration Frequency |Priority
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Media Hazard Exposure Affected Controls
Personnel
Aircraft Noise Other Aircraft and |Physical null(200) hearing 1-4 hour 1-4 times / High
Airfield protection day
Operations devices

Exposure Pathway Notes

expected to be consistent with Stratton ANGB levels

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

9. Air Quality

Ambient (Outside) Air Quality

Describe sources and their locations that impact the ambient air and/or introduce potential hazards:

Characteristic air pollutants from McMurdo power generation include sulfur oxides, nitrogen oxides, carbon monoxide, particulate matter, carbon
dioxide, aldehydes, organic carbon, VOCs, and PAH. Aircraft operations and associated service areas for ski-equipped aircraft are based at Williams
Field on the McMurdo Ice Shelf, about 11 km (7 mi) southeast of McMurdo Station. McMurdo Station is accessible by plane year-round. Wheeled
aircraft (e.g., C-17) can land at Phoenix, which is approximately 18 km (11 mi) from McMurdo Station. C-17 landings may occur as frequently as every
4-6 weeks during the austral winter to deliver supplies, science teams, and personnel. Aircraft fuel-use efficiency has been improved since 1990 by
replacing C-5s and C-141s with C-17 aircraft and using improved engines and propellers on LC-130s. From 1990 through 2002, the USAP used a
seasonal sea-ice runway (on the sea ice immediately adjacent to McMurdo Station). Williams Field skiway (on the ice shelf) has been in continuous
operation since the early 1960s. Since the ice shelf is in continual motion toward McMurdo Sound, Williams Field has been moved multiple times as it
approached the ice edge. Beginning in 2002 and continuing through 2017, the Pegasus blue-ice runway was used in combination with Williams Field
and/or the annual sea-ice runway. The USAP stopped using the sea-ice runway in 2015. Phoenix Runway (Phoenix), a new, packed-snow airfield was
constructed in 2016 (NSF 2015b). Fixed-wing aircraft began using Phoenix in 2017, and operations at Pegasus ceased at that time.

Do ambient air quality sources have the potential to affect personnel? YES
Ambient Air Quality Exposure Pathways
Source Stop Date Environ Health Route of Number of Existing Duration Frequency |Priority
Media Hazard Exposure Affected Controls
Personnel
Fuel, BTEX Air gases, Inhalation various sites |natural 1-2 hour 1-2 times / Moderate
aerosols, ventilation, day
particulate training
matter

Exposure Pathway Notes

Maintenance and aircrew personnel are nearest to aircraft emissions at Williams Field. Projected
emissions from LC-130H aircraft (based on 2,613 flight hours) are carbon monoxide (43,040 kg/yr),
hydrocarbons (18,335 kg/yr), nitrogen oxides (69,449 kg/yr), particulates (18,893 kg/yr), and sulfur oxides

(8,751 kglyr).

Indoor Air Quality

Do occupants complain about dust, odor(s), stale air, or have symptoms of eye, throat, and nose irritation? Are generators placed near building
openings? Note: Carbon monoxide and other combustion by products should be controlled to as low as reasonably achievable, not the MEG. Presence
of substance appearing to be visible mold? Do they occupy newly built structures?

There are generalized complaints about stale air in dormitories.

Do indoor air guality sources have the potential to affect personnel?

YES

Indoor Air Quality Exposure Pathways
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Source Stop Date Environ Health Route of Number of |Existing Duration Frequency |Priority
Media Hazard Exposure Affected Controls
Personnel
Indoor Air Air Respiratory |Inhalation null(200) No IAQ 4-6 hour 1-2 times / Moderate
(Unspecified issues controls day
sources) implemented
Exposure Pathway Notes No specific pollutant or IAQ parameter identified.
Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

10. Water
Natural Water Sources
ABSENT
Municipal Water Sources
ABSENT
Bottled Water Sources
ABSENT
Water Treatment Systems
ABSENT
Water Surveillance Program Routine testing is performed by ASC monthly. According to ASC, no contaminants exceeded SDWA water quality

concentration limits at McMurdo Station in 2021. McMurdo was also in compliance with the SDWA Lead and
Copper Rule. Testing showed that levels of these elements were below SDWA water quality concentration limits.
Although RO and other membrane treatment systems are effective at removing bacteria, there is a small
probability of some bacteria, viruses, or cysts breaking through and/or growing in the system. To ensure safe
drinking water, McMurdo maintains a residual chlorine level of 0.25 — 0.5 mg/L (depending on the station’s
population and usage) in the water storage tanks. The existing water distribution system a McMurdo will be
replaced as a part of the Master Plan. Storage tanks will be added at topographically elevated positions near the
station. Gravity head from the future tanks will allow the station to reduce the size of its water pumps for fire
coverage.

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

11. General Sanitation

|Describe the type (e.g. gymnasium, barber shops, laundry, detainee facility, etc.), location, status of facility, etc. | PRESENT
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For future inspections.

Name Facility Type Location Description/Notes
Gerbil Gym Gym/Fitness Center McMurdo Station, Antarctica

Notes No OEH concerns observed for fitness center.

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

12. Food Sanitation

Describe the location and general condition of the facility, status of facility, etc. For future inspections.

PRESENT

Name Facility Type Location Description/Notes
Dining Facility Food Facility McMurdo Station, Antarctica

Notes No OEH concerns observed for dining facility.

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

13. Personnel Contacted

Who did you talk to/interview in each area? (attach interview notes). Include all POCs, Contractors, Sub-Contractors, Medical Personnel responsible for
ensuring health of Dining Facility Crews)

Name

Email

Phone

Title

OEHSA Area

AMY WILKINS

DEPUTY COMMANDER,
109MXG

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Hazardous
Materials, Physical Hazards,
Air Quality

DANIEL KEADY

ENVIRONMENTAL
ENGINEER, ASC/USAP

Administrative Data, Survey
Background, Water

GAVIN REYNOLDS

SAFETY LEAD, ASC/USAP

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Physical
Hazards

MARCI BEITCH

ENVIRONMENTAL
SPECIALIST, ASC/USAP

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Water

JOSEPH SHANAHAN

PILOT, 139AS/DON

Administrative Data, Survey
Background, Site Description

DEAN JOHNSON

DIRECTOR OF SAFETY,
109AW

Administrative Data, Survey
Background, Site
Description, Site
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Infrastructure, Physical
Hazards

DANIEL HICKS

PREVENTINE MED FLIGHT
COMMANDER, JBLM

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Hazardous
Materials, Air Quality, Water,
On-Site Screening Results,
Direct Reading
Instrumentation and
Associated Calibrations

BLAIR GARLIC

AVIATION SUPPLY
TECHNICIAN, ASC/USAP

Administrative Data, Survey
Background, Direct Reading
Instrumentation and
Associated Calibrations

MATTHEW WINNIE

LOGISTICS/PLANS, 109AW

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure

RONALD JEMMOTT

AIRCRAFT SEL, 139EAS

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Physical
Hazards, Air Quality, Other
Environmental Health
Concerns

JESSE ENDRES

RAVEN OPS, 139EAS

Administrative Data, Survey
Background, Site Description

TIFFANI PURKEY

PERSCO, 109AW

Administrative Data, Survey
Background, Site Description

CHRIS SCHLEMMER

UTILITIES SUPERVISOR,
ASC/USAP

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Water

KEVIN ZENNER

LOADMASTER, 139AS

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Air Quality,
Other Environmental Health
concerns

ANDRE NOEL

FIRST SERGEANT, 139EAS

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure

GREGORY URSTADT

BIOENVIRONMENTAL
ENGINEERING
TECHNICIAN, 109MDG

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Air Quality,
Other Environmental Health
Concerns

SETH BATHRICK

OCCUPATIONAL SAFETY
MANAGER, 109AW

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Physical
Hazards

KENNETH MACFEGGAN

CSEL, JTF-SFA

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure

TIMOTHY MACAULAY

LOADMASTER, 139
AS/DOM

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Air Quality,
Other Environmental Health
Concerns

ANTHONY AMICO

DIRECTOR OF
INSPECTIONS, 109AW

Administrative Data, Survey
Background, Site Description

CHRISTOPHER FORD

DEPUTY COMMANDER,
JTF-SFA

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Air Quality

BLAIR HERDRICK

WING PLANS, 109AW

Administrative Data, Survey
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Background, Site
Description, Site
Infrastructure

SHAWN MURRAY

OCCUPATIONAL SAFETY
CRAFTSMAN, 109AW

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Physical
Hazards

ANGELICA MENDOZA

OCCUPATIONAL SAFETY
TECHNICIAN, SFA

Administrative Data, Survey
Background, Site
Description, Site
Infrastructure, Physical
Hazards

KATHERINE HARRIS

BIOENVIRONMENTAL
TECHNICIAN, 711HPW

Administrative Data, Survey
Background, Site Description

ELIZABETH MILLER

SFA SERVICES, 109AW

Administrative Data

GINA MARIE BUTRICO

SAFETY TECHNICIAN,
ASC/USAP

Administrative Data, Survey
Background, Site
Description, Physical
Hazards

DANIEL WHITE PERSCO, 109AW Administrative Data, Survey
Background, Site Description

Notes schedules, locations, health concerns

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys

There are no surveys

14. Other Environmental Health Concerns

Anything that does not fit in above sections. Things to discuss (if applicable): areas of stressed vegetation,
evidence of mounds or depressions, pits, ponds, lagoons, farm wastes, excessive pesticide used, oil/water

separators, unknown substances, ranges/unexploded ordnance, etc.

PRESENT

Name

Location/Description

Geo-coordinates

concern

Volcano

Mount Erebus

77.500000 degrees S
167.166667 degrees E

volcanic activity

Do the Environmental Health Concerns have the potential to affect personnel? YES
Other Environmental Health Concerns Exposure Pathways
Source Stop Date Environ Health Route of Number of Existing Duration Frequency |Priority
Media Hazard Exposure Affected Controls
Personnel
Volcano Air Explosion Inhalation, null(200) No controls  |6-12 month  |1-2 times / Moderate
Skin Contact feasible year

Exposure Pathway Notes

Over 100 volcanoes exist in Antarctica, most of which exist below the ice sheet.

Attachments

There are currently no associated attachment files

Samples

There are no samples

Surveys
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There are no surveys

15. Conceptual Site Model (all exposure pathways)

Exposure |Section Stop Date |Source Environ Health Route of |Number of |Existing Duration |Frequency |Priority
Pathway Media Threat Exposure |Affected |[Controls
Personnel

Aircraft Physical Aircraft Other Aircraft and | Physical null(200) hearing 1-4 hour 1-4 times / |High
Noise Hazards - Noise Airfield protection day

Environme Operations devices

ntal Noise

Sources
Extreme Other Extreme Other thermal Skin McMurdo |ECW gear, |4-8 hour 1-2 times/ |High
Cold Environme Cold stress Contact Station training, day
Weather, |ntal Health Weather work/rest
Antarctic |Concerns - cycles

Other

Environme

ntal Health

Concerns
Petroleum |Hazardous Fuel Air Fuel - Inhalation |null(150) no controls |1-2 hour 1-2 times / |Moderate
Distribution | Materials - Storage VOCs day
Points Petroleum

Distribution

Points
Jet Fuel Air Quality Fuel, BTEX|Air gases, Inhalation |various natural 1-2 hour 1-2 times / |Moderate
Combustio |- Ambient aerosols, sites ventilation, day
n (Outside) particulate training
Emissions |Air Quality matter
(JFCE),
LC-130H
Air Air Quality Generators | Air Combustio |Inhalation |null(200) McMurdo |4-6 hour 1-2 times / |Moderate
Emissions |- Ambient n master day
from Power | (Outside) Byproducts plan
Generation | Air Quality improveme

nts

Dormitory |Air Quality Indoor Air | Air Respiratory|Inhalation |null(200) |No IAQ 4-6 hour 1-2 times / |Moderate
Indoor Air |- Indoor Air (Unspecifie issues controls day
Quality Quality d sources) implement

(IAQ) ed
Volcano Other Volcano Air Explosion |Inhalation, |null(200) No controls |6-12 month |1-2 times / |Moderate

Environme Skin feasible year

ntal Health Contact

Concerns -

Other

Environme

ntal Health

Concerns
Miscellane |Hazardous Accidental |Air HazWaste |Inhalation, |null(200) |ASC Other: Other: Low
ous Materials - release Skin Environme |JUNKNOW |UNKNOW
Hazardous |Hazardous Contact ntal N N
Waste Material protocols

Storage/Un

identified

Substance

S
Terrestrial |Entomolog Birds Other Nuisance |Other null(200) |ASC 1-3 month |1-3times/ |Low
Fauna y - Pests Environme year

Present ntal Office

16. On-Site Screening Results

There are no on-site screening results

17. Direct Reading Instrumentation and Associated Calibrations

There are no direct reading instruments

Attachments
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There are currently no associated attachment files

18. Executive Summary Findings

This represents the first OEHSA version for McMurdo Station. This report will be updated annually. The primary health risks are noise and extreme cold
stress. The primary controls for extreme cold stress are training, work/rest cycles, and the new extreme cold clothing system being fielded by 109AW.

19. Executive Summary Recommendations

BE recommends that 109AW include a volcanic eruption into contingency plans for ODF operations. A worst-case volcanic eruption could render air
travel impossible. In the event of a catastrophic occurrence that would render most station services unavailable, the Contingency Operations function
should be capable of supporting the population.

20. Reviewed and Communicated to Command

Assessment Reviewed by |ANDREW MCUMBER |Date 2023/02/09
Communicated to the Command:

To MARGARET PICCOLO

Position MDG/CC

Unit 109 MDG

Email Address margaret.piccolo@us.af.mil

Phone Number 518-344-2601

On 2023/02/09

By ANDREW MCUMBER

Via EMAIL

21. Consolidated List of Attachments/Samples/Surveys

Attachments

Section Associated Description PII/PHI Uploaded By Upload Date File Size
Attachment File

Administrative Data |[139EAS COVID Pandemic No McUmber, Andrew |2023/02/08 374 KB
Deployment CONOP Jay
CONOPSvV1.13.pdf

Administrative Data |SFA Billets ODF Billets No McUmber, Andrew |2023/02/08 121 KB
details.pdf Jay

Administrative Data |Polar Plans 22-23 |ODF Concept Brief |No McUmber, Andrew |2023/02/08 4 MB
ODF Concept Brief Jay
Slides reduced.pdf

Survey Background |FINALOPERATING |PM-3A Nuclear No McUmber, Andrew |2023/02/08 4 MB
REPORT.pdf Power Plant Jay

Remediation

Survey Background |JFCE Study Harry |Mahar Study No McUmber, Andrew |2023/02/08 175 KB
Mabhar.pdf Jay

Samples

There are no samples

Surveys

There are no surveys

Program Office Information

Created By McUmber, Andrew Jay
Creation Date 2022/11/30
Last Edited By McUmber, Andrew Jay
Last Edited Date 2023/02/09
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QA Last Edited By McUmber, Andrew Jay
QA Last Edited Date 2023/02/09
Responsible Program Office Personnel McUmber, Andrew Jay
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