From: Ha, Nim {HSS)

Ta: scon@alaska net

Ce: Henry, Audra £ _(ATSDR/DHAC/CAPEB); Ha, Nim (H25)

Subject: response to request for a copy of draft Hangar 6 heatth consultation
Date: Thursday, December 02, 2010 §:49:41 AM

Attachments: FOIA requast Constantine Noven190.0df

Ecwainwright AK Hancar .oy 26 2040 mw DRAFT. docx

Dear Mr. Constantino:

In response to your public records request dated November 22, 2010 (see attached), and pursuant
to the Alaska Public Records Act (AS 40.25.110-125), please find attached a DRAFT version of the
health consultation report titled Chemical Exposure Incident at the Hangar & Construction Site, June

29 and 30", 2006, Fort Wainwright, Alaska.

Please recognize that as a draft document, the contents of this report could change significantly in
the final version. This draft was prepared by the Alaska Department of Health and Social Services
under a cooperative agreement with the Agency for Toxic Substances and Disease Registry
{ATSDR). As such, all health consultations must be submitted to ATSDR for their review process
before it becomes a final public document, We submitted this draft to ATSDR last Friday,

November 26, 2010.

Thank you for your request. Please let me know if | can be of further assistance.

Regards,

Chung Nim Ha, MPH

Acting Program Manager
Environmental Public Health Program
Section of Epidemiology

Alaska Division of Public Health
3601 C Street, Suite 540

Anchorage, AK 99503

(907) 269-8028
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SUMMARY

INTRODUCTION At Fort Wainwright, ATSDR’s top priority is to ensure that base
residents, workers, and visitors have sufficient information to
safeguard their health. Several workers were exposed to a
chemical that was released during site construction activities on
June 29 and 30", 2006, and the workers subsequently
complained of health effects following the incident. The purpose
of this consultation was to evaluate environmental chemistry data

what the workers may have been expo ™
exposure event harmed their health, ; hether the site poses a

OVERVIEW

CONCLUSION 1 Tades igoing solls in the exclusion zone

BASIS FOR immorksf interviews and other site documents
e concliSeen that multiple workers were exposed to an

B cmical on June 29% and 30™, 2006 that harmed their

NEXT STEPS ) area where the chemical exposure occurred during excavation

Rictivities has been permanently covered by a parking lot. This
means that if any of the unknown chemical is still present in a
pocket of the soil it would no longer be a public health hazard

because it cannot reach people’s breathing zone.

CONCLUSION 2 ATSDR concludes that breathing air at the Hangar 6 site at
‘ the present time will not harm people’s health. It will
. continue to pose no risk to public health in the future, as long
as the exclusion zone remains capped and undisturbed.
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BASIS FOR The area where the chemical exposure occurred during

DECISION excavation activities has been permanently covered by a parking
lot. This means that if any of the unknown chemical is still
present in a pocket of the soil it would no longer be a public
health hazard because it cannot reach people’s breathing zone.

During environmental sampling activities that were initiated
following the exposure incident in June 2806, no chemicals were
found in soil, soil vapor or air at level edth concemn.

NEXT STEPS ATSDR recommends that the ger lot “cap” on the

in the future without ¢
excavation is ever pla

FOR MORE

bave questio:
INFORMATION

vironmexigl Public Fealth Program (EPHP) at (907)
You can al3§ call ATSDR at 1-800-CDC-INFO and
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Statement of Issues

This health consultation focuses on an incident that occurred June 29% and 30th, 2006 on
a construction site at Fort Wainwright, Alaska. While excavating at the construction site
known as Hangar 6, multiple workers reported being exposed to a chemical that sickened
them. While some of the people reporting exposure have recovered, several workers
complain of on-going chronic health effects as a result of the exposure.

At the request of multiple entities, including the injured workers, the Alaska Department

of Environmental Conservation (ADEC), and the U.S. Army, the A aska Division of

and employee medical records in an attempt to dete
been exposed to, and whether their acute, short-te I e/

is also discussed.
* Authority

On October 24, 2006, ADPH reque X
independent assessment of environmen
November 20, 2006, Thomas Sinks fro

gir Borough, Alaska. Fort Wainwright, originally referred to as

S Ladd Air Force Base, has been in continuous service by the
military since 1938. “During World War Ii, the installation served as a crew-transfer point
in the Army Air Corps’ Lend Lease program. In 1947, the newly established U.S. Air
Force used the facility as a re-supply and maintenance base for the remote Distant Early
Warning Sites and as an experimental station in the Arctic Ocean. In January 1961, all
base operations were transferred back to the U.S. Army and the base was renamed Fort
Wainwright. The primary current mission of the installation is to train U.S. Army
infantry soldiers in the arctic envuonment, and to prepare troops for rapid deployment
worldwide.
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Over decades of military use, routine operations, storage practices and former waste
disposal practices resulted in accidental releases of chemicals to the environment at Fort
Wainwright. In August 1990, Fort Wainwright was placed on the National Priorities List
because of contaminated areas on the installation. The most common contaminants at the
base are volatile organic compounds, pesticides, polychlorinated biphenyls (PCBs),
petroleum, oils, and [ubricants, Fort Wainwright also received small quantities of
radioactive tritium waste and low-level radjoactive materials. A Chemical Warfare
Disposal Area was located at the base of Birch Hill on base; 20 to 30 cylinders of
mustard agent were buried in a trench there in 1946 or 1947, In 1966, seven cylinders
and an unknown number of crates were removed from the area; sub sequent activities in
the 1990s documented the absence of chemical warfare materig ththeir breakdown
products at the site (ATSDR 2003).

ATSDR has conducted a number of public health activitiey : wright over the
past two decades. As part of the public heaith asseggfitSs o R conducted
s:te visits to the 1nsta.llat10n in 1991, 1998 and 208% Wik, ATSDR met

two public health concerns that were further evaltifgad. Ogisigdivi cerned
about possible exposure to harmful levels of contam gkt in lawn-lrngatlon water drawn
from the Shannon Park Baptist Ch private well, vas known to be
contaminated with Volatile Organic C§
consultation to address the concern, an ; REL
from contact with this irrigation water : ghtr community member
was concerned about learning 1OtgRRt disorders among children
attending two schools gg ili plinwright. ATSDR prepared a
letter of technical a dress this coiicern, which documented that children who
attendcd' the two séT i her 1nc1dence of learning disabilities

assofiated with washing of aircraft and helicopter parts
dition to typical fuels and lubncants associated with

Accumulation po : mamtenance of Chinook helicopters, using a Petroleum, Oil,
and Lubricants (POLPFhed with slated mesh fence walls and a drip pan floor (ADEC
1990). The chemical exposure incident on June 29 and 30™, 2006 occurred among
workers preparing the Hangar 6 area for construction of 2 new hangar and parking lot in
the same location.

About a week after the chemical exposure incident, Dr. Larry Harikian of the Urgent
Care Center in Fairbanks became the primary care provider for the four workers who had
reported to Fairbanks Memorial Hospital on June 30™, 2006. He began evaluating those
four workers, as well as another employee not originally seen but deemed to be more
highly exposed and symptomatic, and around 30 or more others who were sent by the
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employer for evaluation though either asymptomatic or mildly symptomatic. Dr.
Harikian was the designated primary care provider by the Alaska National Insurance
Company (ANIC), the workers compensation vehicle for Alaska.

Numerous diagnostic tests were run without revealing any common findings, and
symptoms/health effects in the workers were persisting and evolving. Dr. Harikian called
a consultation line to the University of Washington Medical Center in Seattle for medical
toxicology expertise and began working with Dr. Thomas Martin, an Occupational
Medicine physician and Medical Toxicologist. One course of action was to send the five

workers with the most severe symptoms to consultants: two went tg the University of

Health and Sciences University in Portland (Dr. Melanie S and one went to the
Mayo Clinic in Minnesota.

Dr. Martin also recommended that a medical panel
incident. A panel was assembled which inclu fgians i | tiRbeast named

Division of Public Health, a medical doctor from thée
Promotion and Preventive Medicine (JSACHPPM), a ed industrial hygienist from

. & : mtheUS Army Corps of
Engineers (USACE). ADPH is only a :
2006; they participated in that conferenc®
called by ADPH following their review of§
ADPH’s envitonmen: ¥
accomplish the state i aigel, due to lack of sufficient resources.

§ of the panel were to be
ta, Unfortunately,

Methods <

ssmént of the Hangar 6 exclusion site in April 2007
$rpose of that document was to evaluate existing

: g% to determine whether the site was safe for construction
workers to resum itef excavation, grading and paving work at the site. It was not
within the scope of tij§ SACHPPM report to evaluate the exposure incidents of June
29" and 30t%, 2006 f emselves, or to evaluate the health concerns of the exposed workers
from that incident. The second report evaluated was a Site Investigation and Removal
Action Technical Memorandum dated September 2007, which describes environmental
sampling events that occurred during the period July 2006 through September 2006
(North Wind 2007). Extensive appendices of environmental sampling data from that
report formed the basis for the ADPH and ATSDR environmental data review.

‘In addition to these reports, information was gathered from a number of additional
sources. These included:
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e Participation by ADPH (Lori Verbrugge) in various site update meetings with the
USACE, ADEC, the U.S. Army Dept. of Public Works, Bristol Company,
USACHPPM and others, August 2006 through June 2007

o Medical Panel conference call September 1%, 2006 attended by ADPH
(Verbrugge);

Site visit by ADPH (Verbrugge) on November 71", 2006;
Consultation, collaboration and brainstorming with medical doctors from
USACHPPM (Vivian Rush} and ATSDR (Juliana Grant and Michelle Watters);

» Interviews of five injured workers by ADPH (V erbrugge) July 2007 through
April 2008; &

¢ Individual medical records from five injured workers '
29", 2006 through March 31%, 2008,

I fidm the period June

Health Records Review

the possible chemical exposure based in pan on thég Z
specific chemical exposures. After receiving individtgi@orker’s consent for the release
of confidential medical information, % inedgfldical records for five of the

workers involved in the incident. For t} i coyered the time period
between June 29, 2006 and March 31, i g prior to the incident
were provided. Worker telephone intervi® ondy ted by the ADPH in 2007
and 2008. 4

inReefithin 2 weeks of exposure), short-term
pfiths), and long-term duration (persisting
h 31%, 2008). In an effort to ensure the

Environmental Data Review

Amnalytical laboratory reports for the post-incident site investigations, as listed in
Appendix A, were obtained and reviewed. Quality assurance summaries were reviewed
for the reports, and the data were compiled into sumrnary tables (Appendices B — E).
Detected chemicals were compared to health-based screening values established by
ATSDR, the U.S. Environmental Protection Agency (EPA), or the National Institute for
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Occupational Safety and Health (NIOSH) when available. The health-based screening
criteria are described in Appendix F.

Comprehensive data validation, such as review of raw data and chromatograms with
verification of calculations, was not within the scope of the ADPH and ATSDR review of
this large data set. Reported chemical concentrations in final analytical reports were
taken at face value and assumed to be accurate.

Companson of chemical concentrations in soil and soil gas (the atmosphere present in
soil pore spaces) with health-based screening criteria, as docume in Appendices C
and D, was limited by the following factors:
1} Screening values were not available for many of the ¢
2) Soil samples were not collected at the time the harf?
were collected weeks to months later. Twenty-si¥ e
on September 22- 27, 2006 were taken from gB8Nopsix 1 et the soil after
clean fill materiai was added and the site 33 i C onfirm that

ted chemicals;
psure occurred; they

Screening values for contaminants in soil are usuall n a soil ingestion pathway.
Screening values to evaluvate an inhalgti are only available for
volatile organic chemicals (VOCs), fr %
pathway for the Hangar 6 incident was a3 iti @that a volatile chemical
was the causative agent. While ATSDR pre listed in Appendix C
for all available chemicals for the sake of e shown for all chemical

ent methodology of USACHPPM was evaluated for

ns (Appendix G), and several representative calculations
were checked for y. The USACHPPM risk assessment was then deemed to be
well-done and valid, §id the results were carried forward for further consideration from a
public health perspeftive. Conclusions from the USACHPPM risk assessment are
provided in Appendix G as a convenience to the reader who may not have access to this
document.
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Results and Discussion
Summary of Worker Interviews

The following summary of the events of June 29" and 30™, 2006, is gleaned from
interviews with the ill workers, information provided by installation staff, company staff
and regulators, and USACHPPM’s report and correspondence. There is no record of
personal protective equipment worn, but interviews do not indicate that respiratory or eye
protection was used during the excavation.

An cxcavanon was occurring in an open area at the Hangar 6 cgg¥titisjion site on June
29™, 2006, in preparation for construction of a parking lot. wmg sub-grading

activities at least two workers observed a clay layer, approghin
covering a portion of the site at the southwest side of the

almost perfect thirty-foot circle”. When a caterpill

ibed by ane as “an
the clay layer

decontamination shower and given mcdiclne for nafSgagile went home, and reported to
1 gSiews that they smelled the

Work continued off g immeRiage arca, but downwind of it. The
otiginal worker and thr ; i
odor. Onc

: omrnon symptoms included nausea and vomiting and
fEndedness or dizziness and bad headache, muscle and joint
achiness a.nd WORE &c complaint of chest tightness or cough, and some complaint

Hospital, where they ¥¥cre decontaminated in the ambulance bay. Several of the workers
stated that they waitéd a Jong time to be evaluated at the hospital, and were eventually
spoken to by a doctor from the military (not from Fairbanks Memorial) and then released.
Most of the workers continued to seek medical care for weeks to months following the
incident, due to continuation of symptoms,

The odor detected by the workers was difficult for them to describe, even though they
were experienced construction workers quite familiar with commonly-encountered odors
such as petroleum, benzene and solvents. The following comments were made by
workers when asked to describe the odor: “obnoxious”, “never smelled anything like it”,
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“funny”, “burned nose; chalky taste on lips”, “like old fuel, or rotting diesel”, “pungent”,
and “strong”.

Five of the workers continued to experience symptoms that they attribute to the exposure
incident on June 29" and 30", for months or even years following the event. Those
concerns are evaluated in the “health records review” section below.

Worker interviews revealed that a field screener was not on site during the exposure
incident on June 29™ and 30%, 2006. The purpose of a field screener is to monitor
ambient air quality for the presence of chemicals at hazardous levels while construction is

in progress. The USACHPPM report indicates that a field scr as required to be
physically present on the site with a Photoionization Detect D) if more than 6 inches
of soil was being removed. : :

Interviews with workers and site project managers ' o ral weeks prior
to the June 29" and 30™ chemical exposure inc 1
mortar shell) was uncovered while digging at § [ Bsite. e area was

. evacuated and no one was injured. Nevertheless
site also posed a potential risk to worker safety.

Health Records Review

most of the worke ting or dry heaves, anorexia, stomach cramps and
gastrointestinal upsef§¥ere also prevalent symptoms. Most of the workers also reporied
paresthesia (abnorm@l skin sensations such as tingling) of the hands and feet and myalgia.
Several reported fatigue or muscle weakness. For various workers loose bowels or
bloody diarrhea, sore throat, laryngitis, difficulty concentrating or short term memory
loss and hematuria (blood in the urine) were reported.

The most common symptoms that persisted during the first few months for the five
workers were fatigue (n=4), headache, nausea, and paresthesia of the hands and feet
(n=3), and light-headedness (n=2). Most workers were reporting gradual improvement in
either the frequency or intensity of the symptomns. Through the end of the first 3 months,

10
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various workers reported on-going difficulty with balance or dizziness, laryngitis, and
shortness of breath.

Of the few medical records available for workers beyond 3 months post-incident,
continued nausea, light-headedness, dizziness and paresthesia of the hands and feet were
reported by two workers and headaches by three workers. Other long-term symptoms
reported by one worker included difficulty concentrating and memory loss.

Physical exam findings

The four workers brought to the emergency room after the chemicgl exposure on June
30™ were decontaminated by showering and provided hospital g#¥¢o wear prior to
being examined. In general, there were few positive physic ings reported. Vital
signs were normal (pulse rate, respiratory rate, tempera od pressure). All had
a percent oxygen saturation 96% or greater. With the ¢

worker, no abnormalities of the neurological ‘exaritg
cranial nerves II-XI1, motor function and strength, re
sensation. There were no acute de

Gslr 2 similar work
at day, the physical

ry infections or with pre-existing chronic conditions
epe noted on one workers head and neck exam.

i ubsequent exams reporting hypopigmented areas on the chin
and ankle suggest flous vesicles (very small blisters). One individual had right
upper quadrant tendefgiess noted on two exams. Poor coordination, difficulty with
balance, loss of two $oint discrimination (a neurological test for sensation), slight tremor,
lid 1ag, and decreased grip strength were the abnormal neurological physical exam
findings reported for three of the five workers, although there were no findings common
among the workers,

on the skin on tF

There were several medical records provided for 4 of the workers for periods greater than
3 months post-exposure. Many of these were from specialists, therapists, and
independent medical evaluators. Positive Tinel’s and Phelan’s tests (exam tests for the
median nerve) were noted for an individual who was diagnosed with carpal tunnel

11
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syndrome. A decreased response to pinprick, temperature and proprioception (position
sense) was repotted for another worker.

Weight was recorded for four workers, beginning 1 week or more post exposure. All
four of these workers weighed over 200 pounds. One was noted as being obese. Over the
period the medical records covered, one worker remained within 5% of his average
weight, one worker gained twenty pounds over five months, and one gained 15 pounds in
one week from his first measurement and remained the same weight in subsequent
follow-ups. One worker had a precipitous drop of approximately 25 pounds between the
second and third month post-exposure. 5

Laboratory findings
Results from general laboratory analyses including com

metabolic panel (electrolytes, hepatic function, renal
provided for the workers during various medical vi

count comprehensive

not collected close enough to the time &
in understanding what chemical the worl{y
time exposure. Therefore, non~detects orf

of the workers. All results were non-detect
alf life of xylene in the blood, a blood xylene
ighin hours of exposure.

e worler had piasma and RBC cholinesterase levels

analyzed. ‘ ition of a depression of RBC cholinesterase is a few days to

Six to 10 weeks posf exposure, two of the workers had 24 hour urine testing for four
heavy metals (arsenic, lead, mercury, and cadmium). For these metals, urine samples
should be taken at least within a few days of an acute exposure. All results were reported
as either non-detect or below the background reference range. One worker had a 24 hour
urine total arsenic¢ specimen submitted 4 months post exposure, this result was also below
background.

12
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Imaging studies
All 5 workers had at least one chest x-ray within the first 2 months post-exposure. Two

were noted to be unremarkable or normal. Three workers had follow-up computed
tomography (CT) of the chest based on the chest x-ray. Two of the worker’s CT results
did not suggest any acute abnormalities or process. The third worker’s follow-up CT
suggested small airway inflammation that may be related to acute/subacute
hypersensitivity pneumonitis or inhalational insult.

Other imaging performed between the second and third post exposure month on one or
two of the workers included CT of the abdomen, ultrasound of the bdomen and
magnetic resonance imaging of the head. All of these i lmagmg giFaits were reported as
being within normal limits. 74

Other testing
One month or more post exposure, pulmonary func

the workers. With few exceptions, the results
pulmonary function testing on one worker derpd3

performed. One worker was identified 3§ b4 Fass
diagnosed with carpal tunne} syndrome. el ) % any electophysiologic
evidence of any neuropath i r:

rform on two workers several months
ing was within expected and normal

errals for several workers. One month post exposure,
ipy was performed for a worker. The impression was

cal exposure by history. Several months post exposure, two
nystagmograms (a test for inner ear problems on equilibrium)
and audiometric evalfiitions. Impressions from these tests included a possible left
peripheral vestibular’ lesion, bilateral vestibular deficits, sensorineural hearing loss and
mixed type hearing loss. No pre-exposure audiometric evaluations were available for
comparison. One worker had a physical therapy evaluation that supported the impression
of the balance and vestibular (related to the sense of equilibrium) problems.

workers recelved v

Gastrointestinal evaluation carried out three months post exposure on two workers
included a gastric emptying study that revealed rapid gastric emptying, a small bowel
biopsy that was normal, a stomach biopsy that suggested reactive gastropathy, and a
colonscopy in which a hyperplastic polyp was removed.

13
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Non-clinical Medical Reports Review

A spreadsheet report was prepared by an Army contractor that provided information on
symptoms experienced on either June 29% or 30", 2006 for 19 workers who were all in
relatively close proximity to the site of the rcported incident on one or both of those two
dates. For each worker, their general state of health was reported weekly for 7 weeks.
There was no information reported for two of the 19 workers. Reports for the 5 workers
whose medical records were reviewed above were also included in this spreadsheet. The
spreadsheet on health status and reported symptoms for these 17 workers was reviewed
for this health consultation. :

iness was also
ussed, there was one

Nausea was reported by 12 of 17 workers. Metallic taste amn
commonly described. Excluding the five workers previo

A teleconference was orgamzed by USAC ;

care providers involved in the case, ADPH and US : : The objectives of the call
included an attempt to reach a consengus as to the caus? of the illnesses or to provide
a list of likely causes. The prelimina ? BeRnp were that an acute
chemical exposure resulting in the ini S a[EPCcts had occurred. No
objective set of findings were present to ons ongnronic health effects, and

the identity of the causative chemical wi
Environmental Dat
Many chemlcals ‘were tORgRs

B). Those BEut as potential causative agents. These
tnclude 2 osphate pesticides and a broad range of chiorinated

gices (Appendices C - E), some other VOCs and SVOCs were
not detected in an (Appendix B).

ATSDR evaluated the health risks associated with non-VOC chemicals in soil (via the
incidental soil ingestion pathway) by comparing the maximum soil value found for each
chemical in any soil sample to available health-based screening values (Appendix C).
Levels of measured chemicals were orders of magnitude below health-based screening
values, for each detected non-VOC chemical for which a screening value was available.
While some inorganic chemicals did not have health-based screening values available
(calcium, iron, magnesium, nickel, potassium and sodium), these are all common
components of the human diet and not credible contaminants of concern. Screening
values could also not be located for some individual chlorinated pesticides (delta-BHC,

14
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individual DDD and DDE congeners, endrin aldehyde and endrin ketone), but these
chemicals were only present in soil at low parts-per-billion levels, and thus were not of
health concern. There were also some SVOCs for which screening values were
unavailable, but none of those chemicals were present above the reporting limit.

The detected chemicals of greatest potential health concern (based on concentrations
detected) were the VOCs in soil gas. The only chemical/mdtrix combinations that
exceeded a health-based screening value were several VOCs in soil gas. Evaluation of
VOCs directly in soil gas is a conservative, worst-case over-estimate of risk, because
chemicals in soil gas would be diluted by ambient air before reachy g the worker’s

based screemng value in at least one soil gas sampie.

Benzene
The highest concentration of benzene measured in sg
exceeds to acute ATSDR EMEG of 30 pg/m> by giff
is based on effects of benzene on the white blg
including depressed peripheral lymphocytes and
femoral B-Iymphocytes (ATSDR 2007a). Short-te
benzene in air (700 3,000 ppm) can Gguse drowsmess

over 1000-times low 10y govert acute effects in humans

such as dizziness. _ iMthe workers, including gastrointestinal
upset and neurolofICH Reelb with benzene toxicity. Thirdly,

BR’s acute MRL for xylenes of 9,000 p,g/m by over two-
fold. ATSDR’s of¥%sed on a study of health adult volunteers, who experienced a
slightly reduced forc@®vital capacity, increased subjective respiratory effects, and
increased subjective’central nervous system effects (feeling of i mtoxmat;on, dizziness,
headache, and fatigue) at 50 ppm, which corresponds to 217,137 ug/m® m-xylene
(ATSDR 2007b). The magnitude of the changes observed at this dose was small. OSHA
has established an exposure limit of 100 ppm of xylene averaged over a workday for
occupational exposures. The maximum concentraton of xylenes found in soil gas were
more than 18 times lower than that workplace standard.

concentration e

It is unlikely that xylenes were the causative agent of the worker’s signs and symptoms,
for at least two reasons. Firstly, the maximum level of xylenes detected in soil gas was

15
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far lower than the concentrations that have caused acute health effects in humans.
Secondly, xylenes are common chemicals with a sweet smell that is easily recognizable,
particularly by seasoned construction workers.

1,3-Butadiene

The maximum level of 1,3-butadiene that was detected in soil gas was 290 pg/m’. That
is slightly higher than ATSDR’s acute inhalation MRL of 221 pg/m The acute MRL
was based on a study of 1,3-butadiene exposures among pregnant mice during gestation
days 6-15, with the most sensitive toxic endpoint being a 5% reduction of bodyweight in
male fetuses at an adjusted LOAEL of 10 ppm (22, 123 pg/m’) (A] DR 2010a) That

exposed to 1,3-butadiene at Hangar 6.

1,4-Dichlorobenzene
The max1mum level of 1,4-dichlorabenzene (1,4-D lett
ug/m’ (an estimated result because the reported ; jcal linear
range). This estimated value is three times hi; an AF

pg/m’ for 1,4-DCB (ATSDR 2006). That compa
incidences of nasal lesions in female rats exposed to
of 2 years. This chronic exposure s 10 i 1
occurred over a short duration (2 days¥

. A. inhalation for a period
e Hangar 6 incident, which

ytical linear range). This estimated value is

G of 300 p,g/m (ATSDR 2000). That

halth endpoint of color vision impairment among
pironic exposure scenario is not similar to the Hangar

ATSDR’s EMEG e exposures. This value was based on a controlled exposure
experiment with yo ealthy male subjects; the effects they experienced at the highest
dosage tested (380,000 pg/m?) included irritation of the eyes and nose, as well as
headaches, dizziness, and feelings of intoxication. No adverse effects were reported at
the next lowest exposure level, which was 152,000 pg/m’ toluene. :

4-Methyl-2—Pentanone (AKA Methyl Isobutyl Ketone)

The maximum level of 4-methyl- 2—pentanone (also known as methyl isobutyl ketone, or
MIBK) observed in soil gas was 3,200 pg/m’ (an estimated result because the reported
value was above the analytical range). This estimated value is slightly higher than the
USEPA’s reference concentration for chromc inhalation exposures of 3,000 pg/m® MIBK

16
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(USEPA 2003). The most sensitive health endpoint used to derive that comparison value
was adverse developmental outcomes among fetuses born to exposed pregnant rats. That
health outcome is not relevant for the male construction workers who were potentially
exposed to MIBK at Hangar 6. Workers exposed to much higher levels of MIBK have
reported headaches, dizziness, nausea, and throat irritation that resolved soon after
removal from exposure.

Carbon Disulfide

Carbon disulfide was detected in soil gas at a maximum concentration of 45 pg/m’ but
was not detected in the soil. ATSDR’s chronic EMEG for carbon disulfide is 900 pg/m’,
Acute exposure to high concentrations of carbon disulfide can iy dizziness,
headache, dyspnea, nausea, vomiting, muscle weakness, fati memory impairment,
emotional lability, and anorexia It is irritating to the ey mucous membranes

and vestibular and hearing problems.

Carbon disulfide is used as a solvent and fumjg§ _ Ly
with an ether smell. In commercial grade produc -\ 1#h a foul
odor like that of rotting radishes. Carbon disulfide vaporates when released to
the environment, but initially stays clgs Rgausc it is heavier than air. It
does not bind to soil and moves quic :
high mobilitiy in soil, it makes it less |1
the 2004 Hangar 6 fire and subsequent

i sulﬁde remained from

Other chemicals

Several additional c}; i, irBat least one soil gas at concentrations
similar to the chesfIC ed screening values were not
available from either A Ll ese chemicals, however the National
Institute for i INIOSH) has worker recommended

. The highest detected soil gas concentrations
acthyibenzene,ethyl acetate, and heptane at Hangar 6
(Appendix D), which are based on a 10-hour

ue was found for 4-ethyl toluene, but the highest soil gas
level detected at HE 1,100 pg/m’) was far below the lowest published toxic
inhalation dose in an experiments (5,000,000 pg/m? in rats and rabbits exposed to 4-
ethy! toluene for 6 hours a day for 100 days) (NIOSH 2010).

No health-base

Tentatively Identified Compounds

Appendix E presents a long list of Tentatively Identified Compounds, or “TICs”. A TIC
is reported when a chemical is detected in a sample extract during laboratory analysis, as
evidenced by a peak on a chromatogram, but the chemical is rot among the target analyte
list. When this happens, software is used to compare the chemical’s mass spectral pattern
to the patterns for known chemicals in its library, and then propose a most probable
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match. The identity of each TIC is not verified by comparison with a standard of the
proposed chemical, and the proposed identity may not be correct. Also, the proposed
amount of the detected chemical is only a gross estimate. Another consideration with
TIC:s is that there is limited toxicological information available to interpret the potential
health significance of their presence in a sample.

Appendix E is constructed to give the reader an indication of which TICs were found
most frequently, and which were tentatively identified in both soil and soil gas, In
contrast to the USACHPPM report, which only acknowledged TICs identified in at least
10% of samples, Appendix E shows all reported TICs for comple gness. It is not within
the scope of this document to interpret the potential health signiff®atee of the large
number of TICs listed in Appendix E. For many of the TICsdRere is little or no
toxicological information available in the open literature g fotential health effects
of human exposures are unknown. %

Frequently Asked Questions

Question 1. The extensive environmeg 3k identify a plausible
causative agent for the worker’s illness. 2 it the illnesses were

caused by “mass hysteria”

Answer: No. Th : [Egenvironment sampling events do not provide a
definitive answer 4 ke

not pinpoint a probable iEe they dgffiot prove that a chemical exposure of
concern did fignthe dCH oms experwnced by several workers

causative chemlcal 4 have evaporated before any sampling was performed. It was
unfortunate that the field screener was not present at the time of the incident with a PID.

Air sampling on the days of the events was limited to field screening equipment, and the
sampling was performed after the events occurred (hot simultaneously). That later-in-
the-same-day air sampling was performed using field screening devices. Hand-held field
screening devices have higher detection limits than more sophisticated laboratory testing
methods have, and are less capable of definitively identifying specific chemicals.
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Following the first incident on June 29%, 2006, air sampling was conducted for Volatile
Organic Compounds (VOCs) using a non-specific PID, Folliowing the second incident
that occurred on June 30™, 2006 the Fort Wainwright Fire Department responded with an
emergency field-screening device calied the HazMat ID Command System®. That
system is able to identify several types of chemicals, including some chemical warfare
agents, industrial chemicals and pesticides. During the June 30", 2006 screening, the
HazMat system detected two chemicals but was unable to 1dent1fy either with sufficient
confidence to be considered reliable (tentative identification was formaldehyde and the
metal tellurium). These two compounds were not identified in later sampling.

b. The major sampling events may not have been representativ g exposure events.

weather conditions or watering for dust suppressi8
reaction that created a volatile compound. As state
a discrete pocket of a highly volatile
evaporated before any sampling was

busly, if the workers broke into
chemical could have

It is unfortunate that the attending physic; in bj#0d and urine specimens

from the workers when they initially reporg ' llowing the exposures. As
with environmental sang : i Pati Bounds have very short
biological half-lives Rtly. While the physicians would not have

known what specifIC i jcal specimens, the public health

it is not possible to test environmental samples for a
e chemical in existence.

and Biological Cent&r (DOD laboratory) only document analyses for two target
chemicals — the breakdown products of sulfur mustard agent HD (1,4-thioxane and 1,4-
dithiane) and lewisite. No results were provided to indicate that other chemical warfare
agents, such as nerve agents, choking agents, nitrogen mustard agents, or tearing agents,
were tested for. Therefore, their absence cannot be inferred. This is particularly
unfortunate since several workers are concerned about potential long-term nervous
system damagc

19



DRAFT DRAFT DRAFT

Phosphine and phosphides were not analyzed for in the sampling events for Hangar 6.
Metal phosphides are common fumigants and rotenticides. They react rapidly with water
or moisture resulting in the release phosphine gas. Impurities in phosphine give it a
decaying fish or garlic odor. Non-lethal case reports from a group of workers exposed to
phosphine gas included symptoms of headache, diarthea, nausea, vomiting, abdominal
pain, chest tightness, dyspnea, and dizziness. Symptoms in other case reports included
numbness, lethargy, dry mouth, vertigo, weakness, and myalgia (NRC 2007). Several
metals were reported in the soil that are commonly found in soils and are also used in
metal phosphides. Event causation cannot be determined made for this group of
compounds because: the metals detected in the soil were similar below the reported
chemical composition for soils in Fairbanks (e.g. similar to bac nd); Alaska (USGS
1984), it is unknown whether or not metal phosphides were ent in Hangar 6; and
there is no analysis (e.g. we do not have data) of phospide hine available to
evaluate.

The commonly used solvent trichloroethylene wasft : i il ga U ug/m3 and
was not detected in soil samples. Because of ji@8re in 20
trichloroethylene may have been incinerated.” On
is dichloroacetylene; dlchloroacteylene was not an
chhloroacetylene is a volatile, reac

h any sample.
able sweetish odor. Acute

fatigue. Dichloroacetylene is a neurotox Raula Pets the trigeminal nerve
) yzed for in the samples, the

holinergic poisoning. TOCP was identified in soil at
September sampling events. It is plausible that TOCP
s an ingredient of some aircraft lubricants.

workers complained of delayed ncurologmal symptoms, including tingling of the hands, a
burning sensation in the feet, and loss of balance due to vestibular nerve damage.
Workers also described gastrointestinal symptoms similar to those reported in historical
ingestion exposures. However, it is unlikely that TOCP is the causative agent for these
symptoms. Firstly, TOCP was only detected at very low leveis “below the quantitation
limit, but greater than zero”. Secondly, the specific type of nervous system damage
reported by several workers is fundamentally different than the type of damage caused by
TOCP. The clinical picture of an acute TOCP-induced OPIDN is a progressive
neurcpathy that begins days to weeks after exposure and culminates in paralysis over a
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course of months to years. As of March 2008, no paralysis had been reported by the
affected workers.

Question 4: Is there any documentation or evidence that lewisite was detected in
environmental samples?

Answer: No. We attempted to determine the root source of perceptions among several
workers that lewisite had been found at the site and that subsequently this information
had been “covered up”.

reportedly made the statement later denied that [ewj
workers stated that they did not believe her. Ans

oratory added the chemlcal to
According to the laboratory
1 samples from the site.

“positive control”, or matrix spike sample, in which
the sample to verify that their test pr
repotts provided, lewisite was not detd
The acute symptoms reported by worke :
with lewisite exposure. The primary healy 35c gvisite is severe bhstcring.
Lewisite is rapidly absorbed by the eyes, s® - i

ir '_ because it has been capped and is now covered by a parking

It is not possible to s3Pwhether all potential future uses of the land would be safe. This
is because the identity of the chemical the workers were exposed to, and specific
information about how it was contained within the zone’s soil, was not successfully
determined by the environmental investigation. Any of the following three scenarios
could be the accurate one:

1) The unknown chemical was present in two distinct pockets and was very volatile.

During excavation activities the pockets were opened to the atmosphere, and all of the
chemical volatilized into the air. No residue remains of the chemical, and no additional
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pockets of the chemical exist in the area, so the area is now completely safe for future
construction activities.

2) The unknown chemical was present in the exclusion zone soil in multiple distinct
pockets, and was very volatile. During excavation activities several pockets were opened
to the atmosphere, and all of the chemical within them volatilized into the air. Other
pockets of the chemical remain on the site, perhaps at other soil depths that were not
disturbed by subsequent environmental sampling events ot excavation activities. The
area remains a potential hazard if excavation is performed in the future, so appropriate
safety precautions should be taken by workers and following any gdditional excavation,
the area should be capped to protect the public. y

3) The unknown chemical was present sporadicaily withi zone soils. The
investigation. The chemical was not released in sufigiog Qua :
environmental investigation or final constructiong Véthers ill. There
may or may not still be some of the chemical ] T i

poss:blhty of remaining hazard wi
remain capped. If construction activ
environmental regulators should be not ¥

protective health and safety plan should imp mented that takes the
potential respiratory ha: ot
completion of construcgz
anyone. '

Alaska statute requires chemical exposures to be
. Health care providers are required by law

a. Diseases Whiti | or suspected to be related to environmental exposure to a
toxic substance.

b. Diseases which are known or suspected to be due to a person’s occupation.
Reports should be made by telephoning the Section of Epidemiology at 1-907-269-8000
during regular business howrs, After hours, if a health care provider considers the

- situation to represent a public health emergency, the report should be made by calling 1-
800-478-0084.

It can be particularly helpful to contact ADPH for immediate assistance when the identity
of the chemical is unknown. ADPH has a number of resources available, including

22



DRAFT DRAFT DRAFT

toxicologists, medical epidemiologists, public health nurses and chemists, to assist local
health care providers with epidemiological investigations and decisions related to
diagnosis, treatment and care. When indicated they can also engage their federal public
health partners at the Centers for Disease Control and Prevention for assistance.
Depending on the nature of the situation, federal resources can sometimes be obtained to
conduct on-site environmental sampling and/or sophisticated chemical analyses of blood
and urine specimens from exposed victims. Clinical specimens such as blood and urine
may sometimes be helpful to identify which chemical a patient has been exposed to,
especially in cases where future environmental sampling is compromised (for example, if
the chemical was very volatile and has dissipated, or if the envirogment has already been
cleaned following an incident). However, clinical specimens b obtained from
patients shortly after the exposure has occurred. As a genergififile, specunens should be
obtained within 1 day following an incident (although the :
be of any use for chemical testing.

Answer. Based on the immediate, acute, and short-¥@
workers and in concurrence with the
experience a chemical exposure on J
their health effects. Accounts of the evigg
experienced were consistent among the W

PPM report, the workers did
N6 that resulted in some of

Not all symptoms wer: is not unexpected given that
multiple factors infly@® Bnse to an exposure. These factors include
environmental comST to the source, length of time exposed,

concentration of chemi: ivi grariations which may include age, gender,
Erugs, and pre-existing medical conditions.

it identified which precisely matched the symptoms
described by the WiGRess® For human exposures, knowledge regarding health effects is
often based on long-§#n, low concentration occupational exposures or acute, high
concentration fatal accidents, Symptoms resulting from intermediate concentration
exposures are not as well described in the literature and therefore, it is more difficult to
attribute findings to a specific chemical when such exposures occur. The symptoms,
examination findings, and medical test results from the workers, assisted in including or
excluding categories of candidate compounds.

There was no sifighs

The lack of an odor description is telling since the exposure was to a fairly experienced
work crew, There are some odors that are very recognizable such as solvents, petroleum
hydrocarbons and sulfur-rotten egg odors. All of these were denied.
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Lack or only minor complaints of any immediate mucous membrane irritation suggest
that the chemical was not very water soluble. Water insoluble toxins are generally
associated with less initial irritation and delayed injury. The workers had symptoms that
persisted or presented within the first few days after the initial visit to the emergency
room. While mustard agents have a delayed response, the minor mucosal findings,
especially the minor ocular irritation point away from mustard agents. Metal taste was
reported by some workers. Metal taste is typically from compounds conta:mng metals or
may result from acid reflux..

The initial symptoms described by these 5 and by the other workegs near the site included
headache, dizziness, nausea, and vomiting. The immediate onsgf8THese central nervous
system related symptoms suggest a rapid or direct transpori {gge central nervous system
(of the chemical). There are numerous compounds and cg@EoNEROT
associated with such symptoms. On the other hand, ;| T4 yalgia and
arthralgia are generally seen with infectious diseaseg@ini, |} reg@drted in chemical
eXposures. '

Some physical exam findings that were not ps )
exposure was to organophosphate pesticides or ne

salivation or rhinorrhea reported. Onyfollow-up visi, " ious neurological findings were

The laboratory results were not helpful in § g femical may have been

involved with the expogffci Al ®ne and its metabolites,
cholinesterase, and : ‘ %vere not collected within a reasonable time
period of the evenf bto the exposure

One of the i
al insult. Numerous chemicals are associated

ing solvents, metal containing compounds, and

The overall weight of evidence indicates that a chemical exposure occurred among
multiple workers at the Hangar 6 job site at Fort Wainwright, Alaska on June 29™ and
30™, 2006, which was associated with documented acute health symptoms in several
workers. Medical records, worker interviews and other site documents are all in
agreement, and support the conclusion that multiple workers were exposed to an
unknown chemical on June 29® and 30", 2006 that harmed their short-term health. The
symptoms experienced by the workers immediately and acutely are consistent with an
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inhalational chemical exposure. The chemical was released into the air when it was
exposed during construction excavation activities. Environmental sampling conducted in
the weeks to months after the exposure incident was not successful in identifying a
potential causative agent. These results are not proof that a chemical exposure did not
occur, because it is possible that investigators did not test for the right chemical, in the
right environmental matrix, at the right time.

The long-term, chronic health effects reported by several affected workers are less
consistent among individuals, than were short term acute effects. Although it is possible
that a few workers may have long-term health effects from the chgmical exposure
incident, it is also possible that the worker’s current health pro ®age not a direct
result of the chemical exposure incident. Little is known ab

th risks of the chemicals
The USACHPPM report
e exposed to on June 29"

finish the construction project, by assessmg potentig
detected in soil, air and soil gas duri
did not address the question of what cE
and 30", 2006, or evaluate the exposed

: fSessment was scientifically
defensible, and did indjg "re-enter the exclusion site to
z report recommendations that no
BRuipment to perform construction
ang¥safety plan is necessary and that a
future exclusion site construction

requirement for ad@
activities beyond that

assessment.

d contact the ADPH immediately to report either of the
as required by Alaska Statute 18.15.370:

1. Health
following two con

a. Diseases which are known or suspected to be related to environmental exposure
to a toxic substance;

b. Diseases which are known or suspected to be due to a person’s occupation.
2. The permanent parking lot “cap” on the Hangar 6 exclusion zone site should not be

disturbed at any time in the future without consulting environmental regulators. If future
excavation of the site is ever planned in the future, a protective health and safety plan
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should be developed and implemented that takes into account the potential exclusion
zone hazards to workers. The plan should include:

a. Real-time field screening for the presence of hazardous chemicals and other
unsafe conditions during excavation activities.

b. Use of a metal detector prior to conducting any excavation or trenching of soil.

3. Employers should develop protective, project-specific Health and Safety Plans for
their construction workers, and adhere to the plans at all times. Ep loyees should be
provided with personal protective equipment appropnate for thggd®#®and work should not
be conducted until it is verified that the field screener is in :

Public Health Action Plan

Actions Undertaken:

€ incidents of 29% and 30" June

e After first being mformed of the chemical “ D
fith site stakeholders and

2006 on August 15, 2006, A
contacting the heaith care pro

participated in a meeting of an
providers on September 1%, 200

b involved health care

$thicials, ADEC officials,
tion contractors during the fall of 2006 to
that completion of the Hangar 6

Education waPprovided about the importance of prompt collection of blood and
urine specimens from exposed victims, and the specific protocols to follow for the
collection and shipment of clinical specimens.

Actions Planned;

e Provide this health consultation report to incident stakeholders, affected workers
and other interested parties. .
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+ ADPH will conduct ongoing, periodic outreach to Alaska military officials,
emergency responders, the Statewide Hazmat Work Group, and Alaska health
care providers as part of public health chemical emergency preparedness
activities. This outreach will include the following components:

o The importance of contacting ADPH immediately following a chemical
exposure event that causes adverse health effects;

o Specific protocols for the collection and shipment of clinical specimens
following a chemical exposure event.
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Appendix A. Environmental Sampling Events - Data Reviewed

September 22-27, 2006
September 25, 2008
-| September 26, 2006

#
Sampling Date Media samples

June 30-July 1, 2006 Soll 3
July $-10-, 2006 Soil 9
July 8, 2006 Soll 8
July 9, 2006 Water 1
August 11, 2006 Sofl 7
August 11, 2006 Alr (ambient) 8
August 11, 2006 Alr (ambient) 2

Subsurface
August 11, 2006 sof
August 11, 2006 Water
September 22-23, 2006 Soll vaper

. §ifle bottoms of the deeper excavations.
lvolatlles "PCBs, metals, mercury, organochiorine and
aophosphorous pesticides, chlorinated herbicides,

o-tncresylphosphate
Semivolatiles, fuel, PCBs, metals, mercury, organochiorine

Stockpile song and organophosphorus pesticides, chlorinated herbicides,
Cctober 3, 2006 VOCs
October 3, 2008 Stockpile soil o-tricresylphosphate
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Appendix B. Chemicals Tested for and Not Detected in Any Sample (Above Blank)
CHLORINATED HERBICIDES BY

GC-MS Looked for in Soil
L Common Detection Limit (ppb)1
2,4-D 0.8
Pentachlorophencl 1.9
Siivex (2,4,5-TP) 2.1
2457 0.57
Dinoseb 23
- 12,4-DB 1.6
GLYCOLS Looked for in August soil sample
Detection Limit (opm)
Propylene glycol 25
Ethylene glycol 25
ANIONS Looked for in Ay
Common De
Chloride
Bromide
Nitrate .
Ornthophosphate
PCBs 8082
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Argclor 1248
Arcclor 1254 .

"MOnly laoked for in August soil samples
Only looked for in August soil samples

@hly looked for in 3 early samples (J/J}
Common Detection Limit {ppm)2

0.52 |
Only iooked for in early J/J samples
Detection Limil (ppm)

1,4-Dithiane 0.1

1,4-Thioxane 01

HD (Distilled mustard) 0.1

L (Lewsite) 0.1
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Appendix B. Chemicals Tested for and Not Detected in Any Sampie (Above Blank)

ISOCYANATES Only looked for in early J/J samples
Detection Limit {ppm)
4,4-Methylenediphenylisocyanate (M{7
Toluene-2,4-Diisocyanate(2,4-TDI) |7
Toluene-2,6-Diisocyanate (2,6-TDI) |7

‘ Common Method Detection Limit (ppb), per matrix2
VOLATILE ORGANICS Soil Soil Gas |Water (ug/l)
Bromobenzene 6.1 nfa

Bromochioromethane 4.8 n‘a
Bromodichloromethane 33 0.08
Bromomethane ‘ 14 0.215
tert-Butylbenzene 2.7

Carbon tetrachloride 3.8
Chlorosthane 8.8
2-Chiorotoluene 2.5
4-Chlorotoluene ' 2
Dibromaochleromethane 4.4
1,2-Dibromo-3-chloropropane 35
1,2-Dibromoethane 3.8

Dibromomethane 4.5 Y.
1,1-Dichloroethane 3.9
1,2-Dichloroethane , 33
1,1-Dichloroethene
cis-1,2-Dichoroethene
'11,2-Dichioropropane
1,3-Dichloropropane
2, 2-Dichloropropaney
1, 1-Dichloropropene
cis-1,3-Dichloro =
trans-1,3-Dj

1,1,2,2-Tetrachi;
Trichlorofluoromet B
1,2,3-Trichloropropancg

Vinyl chloride .
Freon 114 n/a
Benzyl chicride n/a
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Appendix B. Chemicals Tested for and Not Detected in Any Sample {Above Blank)
Looked for in soii only|
SEMIVOLATILE ORGANICS Common Method Detection Limit (ppb)1
Aniiine 350 aniiine only tested in 3 samples
Azcobenzene 28
Benzy! alcohol 180
Bis(2-chloroisopropylether 33
4-Bromopheny| phenyl ether 24
Butyl benzyl phthalate 20
Carbazole 57
4-Chioroaniline 60
4-Chloro-3-methyiphencl 15
looked for in soils only
Common Method Detectio
2-Chlorophenol 23 4
4-Chloropheny! phenyl ether 15
Dibenz (a,h) anthracene 18
1,3-Dichlorcbenzene 41
2,4-Dichlorophenol 22
Dimethy| phihalate 24
4,6-Dinitro-2-methyIphencl 690
2.4-Dinitrophencl 690
2,4-Dinitrotoluene 22 Wy
2,6-Dinitrotoiuene 3

Hexachlorobenzene 18
Hexachlorocyclopentadiene
Hexachlorobutadiene
Hexachoroethane
Isophorone
2-Methylphenol 4%
3- and 4-methylphenol
2-Nitroaniline

25
N-Nitrosodi-n-propyagi " 4 19
Pentachlorophenol 690
Phenol 20
1,2,4-Trichlorcbenzene 28
2,4,5-Trichlorophenol 38
2,4,6-Trichlorophenol 55
m,p-cresols 350
o-cresol 350

1=Detection Limit varied by Sample and by Sampling Event
2=Detection Limit varied slightly by Sample
nfa = not analyzed
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Appendix C. Chemicals Detected in Soil (Except Volatile Organics, which are presented separately in AppendixD)  °
5 ‘ ‘Sample with '
Chemlcal e . ... .. ‘highestcanc Sample Description

ADEC Method 2 - Inhalation pathway
Description of Comparison Value Comparison Val
Columnt ) Column2

 ATSDR Chronic EMEG (edut)

arf
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Appendix C. Chemicals Detected in Soil

AL Detectot (Except Volatile Organics, which are presg
CHLORINATED PESTICIDES ‘Description of Comparison Value ' Comparison Value {pp
ATSDR Chronlc EMEG adult) ;

nted separately in Appendix D)

st_ockplle Soil

i Stockpile Soit

Column3

parison Value (ppb) °

3037 T (0BHG4BSO1  Soil Sept
0,052 J mg/kg :06HG29S01  Soil Sept

or
lo-tricresylphosphate
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Appendix C. Chemicals Detected in Soil (Except Volatile Organics, which are presented separately in Appendix D)
SEMIVOLATILE ORGANICS Description of Comparison Value  Comparison Value {ppb) : Highest Soil Conc (ppb) Sample ID
OB A DG BT R ! SRR

Acenaphthylene

11
Chiysene
,
i

G
Dibenzofuran

0BHG36S01

1=ATSDR scil comparison values are of limited as they evaluate a soil INGESTION pathway. EPA screening levels evaluating the INHALATION
pathway from soil were used when available. Rgfer to Appendix F for a dascription of screening criteria.
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Appendix D. Volatile Organics in Soil, Soil Gas and Water

SO :

SOIL GAS

Comparison

T8DR Int. EMEG {adult) 1,000,000,000

VOLATILE ORGANIGS  Deso. of Comperison Valuel Valus (ppb)  Highest Soll Conc (pphb). Sampls ID ;
2,600 . 08 1

Valus1

[Comparison Value: Highest Soil

| {ugim3) ‘ Gas(ugim3) _ Sample ID
30,000 j 420 WHE2EGS

Ty
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AppendIx E. TENTATIVELY | Highest Soll = Samplew/  # samples detected . Highest Soil
IDENTIFIED COMPOUNDS1 ~ Conc (ppb)H highest sail value | (out of 70 samples)
(all in ppb \lvest ) i 1 : :

Sample w/  # samples detected ‘
Gas (ppb v/iv_highest soil gas (out of 30 samples) Notes

Adamantane

o iniEn
F
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Heptane 3-111ethyl-w 7 7 ;. O0BHGTISO1 : 2065 | e I o

06HG11SO1 R R : . , o

06HG27GS ‘
3 ; \

06HG29GS

39



' DRAFT ~ DRAFT DRAFT

! : : Highest Scil - Sample w/

: S le wf : :
Appendix E. TENTATIVELY : Highest Soll _high easTgc:I“\.'alu o ’:oifr:g,%s siiﬁ:‘; Gas (ppb viv highest soil gas .#samples detected
IDENTIFIED OOMPOIJNDS1 i Cone (ppb)1 | ; i \alue .(out of 30 samples) ‘Notes]

06AMHSLO03

OGHGCMGB

-
o]

Benzene 1 245-tetramethy TTTTR1000 | 0BHGO9SOM
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Highest Soll Samplew/
Gas (ppb viv :highest soil gas '# samples detected
: value {out of 30 samples) |Notes

Sample wf ;‘ # samples detected :'

Appendix E. TENTATIVELY : Highest Soil hu ghest soil value ' (out of 70 samples)

IDENTIFIED COMPOUNDS1 ._Conc (ppbH1

Blcyclo[4 1’01h n”;537-me* 5600 - 0BHG57S01

Iodomethane

7

08HG65801

-u.! il . i e ‘ st . ootk
Cyclohexane, pentyl- 06HG&5$01
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2'H;‘ Pyran tetrahydmetnyi-z.(z

i

'Cyclohexanone. 2—n'|ethy|-!5-(1-metli‘g )
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i ': ; ~ Highest Soil Sample W/
: . Sample w/ # samples d ted ; . :

: Highest Soil hi ghesTspoilv:alu " (Oz? ofp 7%8sa?rt13e2) - Gas (ppb viv ‘highest sail gas ‘# samples detected

: value (out of 30 samples) -Note

Appendix E. TENTATIVELY
IDENTIFIED COMPOUNDS1

Undecane, 36-dimethyl-
-dimethy!

Diisoocty! a
‘ -;m t : 0k W . L
anol, 2-{2-{2-methoxyethoxy*

&

'd dre not confirmed with standards
ive to targeted analytes
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Appendix F: Description of Screening Criteria

In Appendices C and D, the concentrations of chemicals detected in soil, soil gas and
water are compared to various screening values. Each of these screening values is
described briefly below.

EMEG: EMEG is an ATSDR-derived comparison value called an Environmental Media
Evaluation Guide. EMEGs are estimated contaminant concentrations that are not -
expected to result in adverse noncarcinogenic health effects based on ATSDR
evaluation. EMEGs are based on ATSDR MRLs and conggrvative assumptions
about exposure, such as intake rate, exposure frequenc uration, and body

weight.

EMEGs can be established for three different ies: Acute is 14
days or less, Intermediate is 15 — 364, and

RMEG: RMEG is an ATSDR-derived comp e Media
Evaluation Guide. ATSDR derives s oral refereg¥fe doses,
which are developed based on EPA evaluatio

concentration in water or soilsgt whi i xposure is unlikely to result
in adverse noncarcinogenic e

mparison value for a
, for a glven duratxon to the

Reference Dose (RID): A refcrence dos¥
chemical. The RfD is an es

population {including susceptible subgroups) that is
Ble risk of adverse health effects over a lifetime.

eatfermissible Exposure Limit (PEL). The REL is a level that

eyes would be protective of worker safety and health over 2 working
lifetime if used in combination with engineering and work practice controls,
exposure and medical monitoring, posting and labehng of hazards, worker
training and personal protective equipment.

47



DRAFT DRAFT DRAFT

Appendix G: Evaluation of USACHPPM Risk Assessment
Assumptions, and a Reprint of the Report’s Conclusions

Evaluation of Assumptions

In accordance with standard risk assessment practice, USACHPPM used assumptions for
various parameters involved in calculations of estimated chemical exposures and risks.
Here, ADPH compares USACHPPM assumptions against default ATSDR guidance
(ATSDR 2005).

Table G1: List of Exposure Pathway Assessm:
: A Companson of USACHPPM and ATSDR de
Pathway

Common Values

sf1] were conservative, with a higher ingestion rate and
typically assumes. These conservative assumptlons more
assumed cxposed surface area of the skin (3300 cm®

Since the air inhalatin pathway is the most likely exposure pathway during this incident,

it is a critical part of their risk assessment USACHPPM was conservative in their

selection of an inhalation rate (20 m*/day in compatison to 15.2 m*/day used by ATSDR),
and an exposure time of 12 hours per day.

USACHPPM evaluated the risk of chronic health effects such as cancer, rather than the
risk of acute health effects. Chronic health effects can be elicited by much lower levels

- of chemicals than are required to produce acute health effects. None of the chemicals
measured were present at levels that could cause acute health effects, as determined by
comparison with screening values when available. While the evaluation of chronic heaith
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risk was important in the context of USACHPPM’s charge, which was to ascertain the
safety for future construction work at the site, it is an overly conservative approach for
the evaluation of acute health risk.

In summary, it is ADPH’s opinion that USACHPPM used appropriate, conservative
assumptions to calculate human health risks in their report.

The USACHPPI'M report’s conclusions are reprinted here as a convenience for the
reader, as the USACHPPM report may not be readily available to the public. They are as
follows:

a. This Center conducted a comprehensive occupatigfgl! and environmental
health risk assessment on all of the environmental &fmpiliee data collected from
the exclusion site of Hangar 6 between 29 Ju » 2006. Based on
an extensive scientific and professional analfW#qf Wental sampling
data, the health risk assessment did not sh  risk, which,
therefore indicates it is safe for workey jon SHLRgefinish

cancentratzans for soil, air, anggipil 7 Iow exposure limits that
would cause any acute illnesses{ e :
health risks. The risk assessmen
toxicity values with exposure assu. " he lzkely worst-case

- concerned with the heatlh and welfare of all rhase
Biturg construction activities on the exclusion site of
Wimand is taking every precaution to ensure the safe
personnel working on current and future construction
pwright, Alaska.

(1) The contdminated soil of concern was removed and there should be no health
issues for remaining measured contaminants for current and future construction
activities on the exclusion site.

(2) Anticipated future construction activities will avoid or minimize excavating or
trenching of the vemaining area that is not backfilled.
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(3) The combined hazard quotient for the exclusion site including soil ingestion,
dermal absorption, and inhalation of ambient air, is 0.7. To indicate a potential
non-carcinogenic hazard, this number would need to exceed 1.0.

(4) The combined cancer risk estimate for the exclusion site including soil
ingestion, dermal absorption, and inhalation of ambient air, if 9.5E-7. This is
well below the upper bound of 1.0E-4 and indicates there is not an unacceptable
excess cancer risk.

(3) The ambient air sampling data were well below occupgy, onal exposure limits
and environmental screening levels. i

(6) Confirmation sampling afier the soil removal action i _/ §73 at several target
compounds were reduced to non-detect levels. L h

Reprinted with permission from the Garrison Cgffimand Qght, Alaska
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