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Dr, Jeremy Rich
University of California - San Diego
9500 Gilman Drive #0695
La Jolla, CA  92093

Dear Dr Rich, Saturday, December 22, 2019

This is a letter on behalf of one of your patients, Neil Hogan who is a US Air Force veteran
firefighter for many years.   While I am not a medical doctor, I am a professor (PhD in Chemical
Physics) and active research scientist who studies the fate and transport of per-and Polyfluorinated
Alkyl Substances (PFAS) in the environment.  I have written several papers on PFAS occurrence
and detection in the environment and I am one of the co-authors of the Madrid Statement on PFAS:

a policy paper signed by over 200  scientists
worldwide urging us to reduce the use of these "forever" chemicals.

Neil shared with me his blood testing results and his documented record of AFFF use and
routine  exposure  during  his  career  in  the  Air  Force.     Like  many  other  veteran  and  civilian
firefighters, Neil has elevated levels of PFAS measurable in his blood, which is most likely due to
occupational AFFF exposure in his Air Force Service.   In this case, Neil had his blood tested by
Vista Analytical  Labs in  Sacramento, which is one of only  10 ELAP-accredited labs  for PFAS,
and one which does excellent work.   When screened for 9  common PFAS  analytes, three were
found above limits of detection:

PFOA at 1.23 ppb (parts per billion),
PFOS at 3.76 ppb`
and PFHxS at 2.90 ppb.

The  best way  to  interpret these  results  is to  compare Neil's  values  to the National  Health And
Nutrition  Examination  Survey  (NHANES)  results.  This  is  a national  survey  of blood  levels  of
environmental contaminants conducted every two years by the CDC, and the data are available at
this  site:                                                                                                      .    Using  this  source.  I  looked  up  the
PFOA, PFOS and PFHxS values from 2010, 2012, 2014 and 2016 (the last year for which the data
are  available...the  2018  data  will  come  out  soon).  I  made  a  table  of these  values  below,  also
showing Neil's blood levels in red, and the national average predicted in 2019 in black.

As you will notice, the concentrations of each of these chemicals in the blood of the general
population is declining from year to year we use less of it as a society. Therefore I took the last 4
data points and estimated what the levels will be in US blood in 2019 (for white males over age
50)  and  I  came  up  with  values  of 0.93  ppb  PFOA,  5.91  ppb  PFOS  and  1.01  ppb  PFHxS.    In
comparison, Neil's blood levels of PFOA (1.23  ppb) are slightly elevated, and PFOS  (3.76 ppb)
slightly under average and for PFHxS (2.90 ppb) they are significantly above average -about three
times higher than what you would expect in typical US blood.   While this is disconcerting, when
you  fold  in  the  published  values  for  human  elimination  of these  chemicals  (their  half-lives  in



human blood  following  exposure)  and Neil's  reported  exposure timetable  to  these  foams,  it  is
possible to estimate what Neil' s blood concentrations for these chemicals were in 2011 -2012.  The
numbers there are concerning:

PFOA             PFOS

2010                 3.35               11.5

2012                 2.35               7.91

2014                2.20               6.31

2016                 1.69               6.15

NHANES study

General population 2019 (est)               0.93              5.91

PFHxS

1.93

1.46

1.53

1.32

1.01

The best data to date for PFAS half-lives in human blood sera is from a Swedish study of
an exposed population by Li c/ c7/. in 2018.  (Half-lives of PFOS, PFHxS and PFOA after end of
exposure to contaminated drinking water.  (Jccz4p E#vz.ro72 Wed,  75, pp.46-51.) The half-lives are
reported here to be PFOA (2.3 years), PFOS (3.4 years) and PFHxS (5.3 years).

If we assume that it all comes from Neil's last AFFF exposure (which is unlikely, but gives
the most likely values), this means his blood levels would have been a factor of ~2.19 higher for
PFHxS,  and a factor of ~4.17 higher for PFOS, and a factor of ~6.03  higher for PFOA in 2012.
So, comparing these values to the general population in 2012 you end up with:

NHANES study

General population 2012               2.35              7.91               1.46
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Neil  was  using the  foam regularly  between  1992-1999,  with  a single  exposure  in 2012.
This  means  his  estimated  PFAS  blood  concentrations  in  2012  were  about  3x  higher  than  the

general population in PFOA, 2x higher than the general population in PFOS, and 4x higher than
the general population  in PFHxS.     What is  even  more  concerning  is that Neil has documented
exposure to AFFF as early  as  1992  onwards,  and these levels of PFAS  (especially  PFOS)  could
have been significantly higher during these earlier times. It is also important to note that much of
the  exposure  to  AFFF  that  the  fire  services  experience,  particularly  the  military  fire  services
experience is the indirect exposure to AFFF (especially PFOA, PFOS and PFHxS) from drinking
contaminated drinking water that results from AFFF use and release into the environment.   There
are many examples of military bases in US where this has contributed to the community's PFAS
exposure, in addition to the direct occupational exposure for the firefighters.

Neil's elevated levels of PFAS in his blood are very consistent with what we see in the fire
serv.lee personnel ustrLg A;FFF .  I would say this pattern of PFAS in Nell 's blood is more likely than
not connected to his honorable military service by exposure to AFFF from direct handling as well
as drinking contaminated water. In my prof`essional opinion this is the most likely source because
we know that the AFFF used by the military is heavily based on PFOS than PFOA originally, and
s'/.#cc 20JO foo5' f)ee# moJ'L> PFf7xS.   Consumer products and other industrial contaminants that are

potential sources of PFAS to humans are not so enriched in the PFOS and PFHxS.

Lastly,  given  that  all  these  PFAS  are  known  to  be  immunotoxins  (see  review  article:
Dewitt,   J.C.,   Blossom,   S.J.   and   Schaider,   L.A.,   2019.   Exposure   to   per-fluoroalkyl   and



polyfluoroalkyl substances leads to immunotoxicity: epidemiological and toxicological evidence.
J.   ExpoJ%rL'   Scz..    E#vJ.ro7?.    Epz.c7e#%.o/og)z,   29,   pp.148-156),   this   elevation   over   the   regular

population means that there may have been a significant reduction in Neil` s immune system during
these times.   So in addition to the published C8  study on diseases that link testicular and kidney
cancer, as well as 4 other diseases to PFOA directly, there are many other opportunistic diseases
that will take  advantage  of a compromised  immune  system.   For example,  there  is  a published
study that suggests that elevated PFAS  concentrations increases the odds  for prostate cancer by
2.6-fold (PFOA) and 2.70-fold (PFOS) for populations with a genetic pre-disposition to this form
of cancer.  (See:  Hardell,  E.,  Karrman,  A.,  van Bavel,  8.,  Bao,  J.,  Carlberg,  M.  and Hardell,  L.,
2014. Caserfontrol  study on perfluorinated alkyl acids (PFAAs) and the risk of prostate cancer.
E#vz.ro#wc7?/  z.#/Lpr#c7/z.t777c7/,  63,  pp.35-39.).      It  is  quite  possible  other opportunistic  cancers  will
someday be linked to the immunotoxicity induced by PFAS exposure.

I hope this information is useful to your diagnosis of Neil's condition and the workplace
co-factors that could have had a role in his disease.  I will be happy to answer any questions about
PFAS levels in human blood and their association with AFFF exposure if you have any.

Dr. Graham F. Peaslee
Professor of Physics


