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OVERVIEW:(

Ir!Force!Reserve!personnel!from!Hanscom!AFB,!Bedford!Massachusetts!and!Westover!Air!
Force!Base,!Chicopee!Massachusetts!(and!other!AFRES!squadrons!at!Pittsburgh!and!

Rickenbacker)!were!assigned!to!maintain!and!fly!the!C^123K/UC^123K!“Provider”!cargo!aircraft!
between!1972^1982,!as!members!of!the!731st!Tactical!Airlift!Squadron!and!the!74th!Aeromedical!
Evacuation!Squadron!of!the!439th!Military!Airlift!Wing,!and!associated!maintenance!organizations,!
USAF!Reserve.!In!!1982!the!aircraft!retired!to!Davis^
Monthan!AFB!Arizona!storage!and!with!some!provided!to!
museums.!Some!toxic!aircraft!were!sold!for!foreign!
military!use!and!others!to!Walt!Disney!Films!and!various!
domestic!interests.!

Squadron!airplanes!had!been!used!in!missions!
throughout!the!Vietnam!War!and!between!six!and!eleven!
(Air!Force!records!vary)!of!our!squadron’s!aircraft!were!
used!in!the!Operation!Ranch!Hand!operation!spraying!
Agent!Orange.!With!spray!tanks!and!associated!apparatus!removed!after!the!war!some!of!the!
aircraft!continued!to!be!designated!UC^123K!while!others,!for!reasons!leaving!Air!Force!historians!
permanently!and!officially!confused,!went!back!to!the!original!C^123K!designation.!Post^war!crews!
were!unaware!of!dioxin!exposure.!When!concerns!did!arise,!veterans!were!left!unaware!of!having!
been!exposed!to!dioxin!by!flying!the!contaminated!aircraft!via!policy!made!the!Air!Force!Office!of!
Environmental!Law!to!keep!such!information!“in!official!channels”!only.!Thus,!exposed!veterans’!
claims!for!medical!care!by!the!Department!of!Veterans!Affairs!continue!to!be!denied!for!reasons!of!
the!Air!Force!restricting!essential!documents!proving!the!aircraft’s!toxicity!and!the!fact!of!the!
veterans’!exposure!to!dioxin.!

All!tests!completed!by!the!Air!Force!since!
1993!have!detailed!the!presence!of!dioxin!and!
other!toxic!agents!which!remained!on!the!!
stored,!surplus!C^123K!aircraft,!including!
"Patches",!Tail!#362!at!the!Air!Force!Museum,!
Wright^Patterson!AFB!Ohio.!Patches!required!
three!professional!decontamination!efforts!to!
make!safer.!These!tests!were!completed!over!
20!years!after!the!last!spray!missions!in!
Vietnam.!Military!tests!were!also!generated!in!
1994,!1996,!1998,!2000!and!2008,!all!
confirming!the!earlier!report.!In!2000!the!Air!
Force!and!the!General!Services!Administration!
in!a!court!case!prohibited!further!sale!of!any!

surplus!aircraft.!The!remaining!aircraft!were!moved!to!a!secure!area,!specifically!selected!with!
instructions!to!make!it!“out!of!sight”,!within!the!Davis^Monthan!storage!area!with!restricted!access!
to!prevent!dioxin!exposure.!In!April!2010!all!remaining!aircraft!were!decontaminated!by!being!
melted!into!scrap!metal!ingots.!Three!spray!aircraft!remain!on!USAF!museum!display!at!Pima!Air!
Museum,!the!Air!Force!Museum!and!Warner^Robins!AFB.!

In!May!2011,!Air!Force!contamination!reports!were!analyzed!by!the!Oregon!Health!Sciences!
University,!which!confirmed!the!toxicity!reported!by!the!tests.!OSHU!also!confirmed!that!
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personnel!who!maintained!and!flew!the!aircraft!were!“most+likely”!exposed!to!the!toxins!in!Agent!
Orange.!Members!of!the!units!have!developed!Agent!Orange^related!diseases!clearly!related!to!
their!exposure!over!a!long!period!flying!and!maintaining!their!C^123K!aircraft.!OSHU!issued!a!
more!comprehensive!finding!in!March!2012!to!the!Secretary!of!Veterans!Affairs,!as!did!Columbia!
University.!On!January!26!2012!the!Deputy!Director!of!the!CDC!Agency!for!Toxic!Substance!and!
Disease!Registry!determined!C^123!aircrew!exposure!to!dioxin!was!“most!likely.”!
!
In!a!2000!legal!proceeding,!particular!note!was!made!by!the!General!Services!Administration!and!
the!Air!Force!Material!Command!biomedical!authorities’!designation!of!the!aircraft!as!“heavily!
contaminated”,!“extremely!dangerous”!and!“extremely!hazardous”,!and!mandating!access!only!
while!wearing!hazmat!protection,!respirators!and!goggles,!followed!by!decontamination.!
Squadron!aircraft!tail!numbers!included!361,!362,!565,!571,!581,!583,!586,!592,!606,!607,!610,!
629,!631,!633,!635,!656,!661,!663,!669,!680,!681,!683,!693,!695,!703,!706,!and!707.!While!
squadron!management!first!understood!that!three!aircraft!had!been!used!for!Agent!Orange!
missions,!the!AFMC!examination!of!records!in!2010!established!that!at!between!eight!and!eleven!
of!the!squadron’s!aircraft!were!used!for!spraying!Agent!Orange!in!Vietnam.!!
!
In!1996!Air!Force!documents!included!recommendations!by!senior!leaders!in!the!service,!
including!the!Air!Force!Judge!Advocate!General!Corps,!to!restrict!information!about!C^123K/UC^
123K!Agent!Orange!contamination!to!"only!official!channels!until!more!is!known."!No!aircrew!or!
maintenance!veterans!have!received!any!information,!via!official!channels!or!otherwise,!in!the!
years!since!Air!Force!tests!that!memo,!or!in!the!18!years!since!the!first!tests!proved!contamination!
which!put!their!health!at!risk.!

Those!veterans!(or!their!survivors)!with!documents!to!establish!aircrew!duties!(such!as!flight!
orders,!AF!Form!5s,!individual!or!aircraft!flight!logs,!VA21^4138,!etc)!aboard!the!squadron’s!
dioxin^contaminated!aircraft!seek!VA!and!USAF!acknowledgement!of!exposure!to!Agent!Orange!
dioxins!so!the!Department!of!Veterans!Affairs!will!evaluate!illnesses!for!service^connected!
disabilities.!Presently!the!Department!of!Veterans!Affairs!recognizes!Agent!Orange!exposure!only!
for!personnel!with!“boots!on!the!ground”!during!the!Vietnam!War,!plus!a!handful!of!locations!
where!Agent!Orange!was!known!to!have!been!used.!No!other!recognition!is!made!of!
contamination,!even!by!actual!contact!with!Agent!Orange.!!Current!law!permits!the!Secretary!of!
Veterans!Affairs!to!make!such!an!administrative!determination,!an!option!he!has!recently!
exercised!regarding!another!exposure!incident,!and!also!permits!the!Secretary!of!Defense!to!
designate!areas!of!Agent!Orange!exposure.!Unlike!Blue!Water!Navy!whose!exposure!cannot!be!
disproved,!per!the!2010!IOM!report,!our!exposure!is!quite!proven.!

Like!other!military!personnel!we!forfeit!rights!for!civil!redress!of!these!injuries!under!Feres.!It!is!
proper!and!expected,!however,!that!once!injured!through!exposure!to!toxic!substances!like!dioxin,!
we!should!at!least!be!able!to!turn!to!the!Department!of!Veterans!Affairs!for!care!of!our!illnesses.!

!
COMPLETE!AND!ACCURATE!TO!THE!BEST!OF!MY!KNOWLEDGE:!

Wesley!T.!Carter,!Major,!USAF!Retired!
2349!NW!Nut!Tree!Lane,!McMinnville!OR!97128!
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NARRATIVE:+

he!Air!Force!used!UC^123K!“Provider”!cargo!aircraft!in!Vietnam!to!spray!Agents!Purple,!
White,!Blue!and!Agent!Orange,!now!known!to!contain!harmful!toxins,!in!Operation!Ranch!
Hand.!Many!of!the!aircraft!sustained!severe!antiaircraft!fire.!In!particular,!UC^123K!Tail!

Number!362!became!famous!throughout!the!Air!Force!and!the!aviation!industry!as!“Patches”,!
surviving!over!1500!hits!and!earning!seven!Purple!Hearts!for!her!crews.!

After!Ranch!Hand!concluded,!most!of!the!UC^123K!aircraft!were!converted!back!to!their!original!C^
123K!configuration,!which!was!simply!the!same!airframe!less!the!Agent!Orange!tanks!and!spray!
apparatus,!and!controls!for!spraying.!The!aircraft!were!distributed!to!several!Air!Force!Reserve!
squadrons!in!the!Eastern!US,!and!others!went!to!allied!military!forces!such!as!South!Korea.!

Between!1972!and!1982,!the!731st!Tactical!Airlift!Squadron,!part!of!the!439!Military!Airlift!Wing!at!
Westover!AFB,!Massachusetts!was!assigned!24!C^123K!aircraft,!at!least!eight!to!eleven!of!which!
identified!by!Air!Force!Material!Command!as!former!spray!aircraft.!According!to!officials!at!Hill!
AFB,!UT!it!could!be!more!as!Air!Force!records!were!better!at!identifying!those!aircraft!which!were!
used!than!which!weren’t!used,!a!degree!of!confusion!existed!until!the!very!last!airplane!was!
destroyed!by!smelting,!using!an!unrelated!Navy!scrap!contract!minimizing!public!notice.1!

The!731st,!based!first!at!Hanscom!AFB,!MA!and!later!at!Westover!AFB,!MA,!flew!their!C^123K!
aircraft!throughout!the!United!States!and!to!several!foreign!countries!in!meeting!their!training!and!
airlift!mission.!Also!assigned!to!fly!the!C^123Ks!with!the!731st!was!Westover’s!74th!Aeromedical!
Evacuation!Squadron,!which!conducted!medical!evacuation!missions!and!training!for!currency!in!
that!aircraft.!Each!unit!had!students,!qualified!crewmembers,!flight!instructor!and!flight!
examiners,!with!flight!examiners!being!considered!the!more!experienced!and!qualified!in!their!
duties.!Aircraft!commanders!were!also!separately!rated!as!fully!qualified!to!fly!the!C^123K!in!that!
crew!position.!The!901st!OMS!provided!maintenance!facilities!at!Westover!AFB,!MA.!

The!C^123Ks!were!eventually!retired!in!favor!of!the!C^130!“Hercules”,!and!the!731st!relocated!to!
Peterson!AFB,!Colorado.!Patches!was!flown!by!members!of!the!731st!to!its!retirement!at!the!Air!
Force!Museum!at!Wright^Patterson!AFB,!Ohio!(Dayton)!to!be!recognized!for!an!outstanding!war!
record!and!a!unique!background!of!surviving!so!many!hits,!many!of!which!went!through!the!spray!
pipes!and!Agent!Orange!tanks!allowing!the!aircraft!to!become!repeatedly!saturated2.!For!some!
years!after!its!delivery!Patches!sat!outside!on!a!parking!apron,!and!was!later!inside!a!separate!
hangar!away!from!the!main!museum,!and!eventually!brought!inside!the!museum!proper.!

Prior!to!bringing!Patches!inside,!in!December!1994!the!base!conducted!a!survey!of!the!aircraft!to!
determine!its!level!of!contamination,!knowing!it!had!been!used!in!Operation!Ranch!Hand!to!spray!
Agent!Orange.!The!645!Medical!Group/SGB!contracted!a!qualified!commercial!firm!specializing!in!
such!analysis,!with!the!resulting!determination!that!Patches+was!“heavily+contaminated”.!The!
report!recommended!personnel!not!enter!or!work!inside!the!aircraft!without!Tyvek!protective!
coveralls,!respirators,!and!limitation!of!exposure!time,!followed!by!decontamination.!It!also!
pointed!out!concerns!for!contamination!of!the!ground!from!rainwater!washing!off!Patches.3!In!any!
case,!the!recommendation!was!that!the!aircraft!not!have!unrestricted!public!access,!either!inside!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1!Air+Force+Recycles+VietnamPEra+Aircraft,!Press!Release,!Hill!AFB,!UT,!April!2010,!Ms.!Barbara!Fisher!DAFC!
2!See!Air+Force+Museum+“Patches”+Fact+Sheet!
3+Memorandum!for!645!MedGrp/SGB!from!AL/OEMH,!dated!19!Dec!94,!principal!writers!Capt!Wade!Weisman!USAF!
BSC,!Dr.!Ron!Porter!
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or!immediately!around!the!aircraft,!even!following!extensive!exterior!cleaning!and!removal!of!all!
paint,!inside!and!out.!The!contamination!was!considered!hazardous,!even!more!than!two!decades!
following!its!last!Agent!Orange!spray!mission,!and!after!years!of!routine!cleaning!while!flown!by!
the!731st!and!74th.!Toxins!had!soaked!into!the!very!metal!surface,!under!even!the!paint,!of!the!C^
123K.!Although!cleaned!up!by!a!decontamination!firms’!$53,000!contract!and!two!other!further!
decontamination!efforts,!Patches+would!remain!toxic.!

In!2000!a!private!lawsuit!was!brought!against!the!General!Services!Administration4!dealing!with!
the!sale!of!some!surplus!C^123K!aircraft!stored!at!Davis^Monthan!AFB.!The+Finding+14165+of!the!
judge!went!against!the!complaint,!however!the!government!released!numerous!military!
documents!referring!to!the!contamination!of!the!C^123K!fleet!being!too!hazardous!to!permit!sale,!
and!included!as!exhibits!in!the!case!several!Air!Force!reports!of!the!dioxin!as!well!as!the!confusion!
about!which!aircraft!were,!and!which!were!not,!used!for!spray!missions!in!Operation!Ranch!Hand!
during!Vietnam.!The!Air!Force!officially!concluded!that!it!was!necessary!to!consider!all!remaining!
C^123K/UC^123K!aircraft!as!having!been!used!for!spraying!Agent!Orange.!Indeed,!most!were.!In!
1999!base!employees!filed!complaints!demanding!recognition!of!their!Agent!Orange!exposure!
around!the!aircraft,!escalating!the!issue!the!attention!of!the!Air!Force!Surgeon!General’s!office.!

At!some!point!between!2000!and!2003,!the!issue!of!the!Air!Force!ownership!and!HASMAT^area!
quarantine!of!dioxin^contaminated!C^123s!surfaced!at!the!Air!Staff,!with!AMARG!and!AFMC!
documents!referring!to!“Air!Staff”!attention!and!“presentation!at!the!next!Air!Staff.”!Documents!
expressed!concern!about!potential!federal!and!state!EPA!fines!approaching!$3.4!billion,!and!the!
best!ways!to!categorize!the!contamination!to!avoid!such!fines.!

In!December!of!2003,!a!study!of!C^123K!Agent!Orange!contamination!was!prepared!by!the!Air!
Force!Institute!for!Operational!Health5!estimating!the!cost!of!sampling!the!stored!C^123KUC^123K!
surplus!aircraft!at!Davis^Monthan!AFB,!Arizona.!That!report!included!several!recommendations!
that!any!aircraft!considered!for!surplus!disposal!first!be!fully!decontaminated,!because!tests!of!
sample!aircraft!at!random!all(tested!positive!for!dioxin!congeners.!Even!with!earlier!
decontamination!efforts!and!after!the!years!of!cleaning!during!operational!use!since!Vietnam,!the!
report!stressed,!the!aircraft!could!never!be!considered!actually!decontaminated,!and!the!report!
author!was!concerned!that!their!testing!procedures!may!have!actually!underestimated!the!actual!
levels!of!contamination.!They!were!also!concerned!about!contamination!of!the!soil!and!ground!
water!beneath!the!aircraft.!The!study!specified!that!of!the!aircraft!examined!for!one!report,!half!
were!“clean”!and!the!other!aircraft!contaminated!badly!enough!to!permit!only!short^term!access!
without!protective!equipment.!!

In!April!2010,!the!Air!Force!eventually!opted!to!address!the!contamination!of!the!remaining!C^
123K!aircraft!by!destruction!of!the!entire!fleet,!taking!special!measures!to!protect!the!ground,!
shroud!the!aircraft,!shred!all!metal,!and!melt!the!scraps!into!ingots.!Some!AFMARC!research!done!
at!this!time!revealed!that!of!the!eighteen!remaining!aircraft,!thirteen!were!found!to!be!former!
spray!ships,6!a!number!far!higher!than!the!505th!at!Hill!and!the!veterans!who’d!flown!the!aircraft!
expected.!It!was!assumed!by!everyone!that!only!a!few!of!the!C^123Ks!were!spray!aircraft,!but!the!
fact!is!that!most!were,!and!most!were!contaminated.!An!official!with!the!Office!of!Secretary!of!
Defense,!Senior!Consultant!Alvin!Young,!stressed!the!need!to!minimize!visibility!to!the!media,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4!GSBCA+14165+Finding,!GSA!Board!of!Contract!Appeals,!22!December!2000!!
5!Memorandum+from!AFIOH/RSRE!dated!31!Jul!03,!by!B.!Cornell!Long,!Chief,!Health!Risk!Assessment!Branch!
6!Press+Release!dated!April!2010,!75th!Air!Base!Wing,!Hill!AFB!Utah,!by!Ms.!Barbara!Fisher,!USAF!Civilian!
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stressed!the!need!to!remove!the!emotionally!charged!words!like!“Agent!Orange”!and!“dioxin”!and!
“contaminated”!from!the!base!press!release!in!favor!of!accurate!but!gentler!and!misleading!terms!
such!as!“herbicide”,!and!further!stressed!the!need!to!speedily!remove!the!aircraft!because!
aircrews!might!approach!the!Department!of!Defense!with!Agent!Orange!claims,7!following!any!
media!“storm”!which!might!further!publicize!the!contamination!problem.!His!recommendations!
and!the!authority!of!his!position!were!specified!as!justifications!for!actions!taken!by!AMARG.!The!
consultant!publically!referred!to!the!exposed!aircrew!veterans!as!“trash^hauling!freeloaders.”!

In!November!2011!the!Department!of!Veterans!Affairs!issued!a!statement!that!C^123!aircrews!
“may”!have!been!exposed!to!TCDD!but!the!crews!most!likely!weren’t!exposed!to!enough!dioxin!to!
cause!long^term!health!problems…that!there!wasn’t!enough!dioxin!for!the!crews!to!be!considered!
“exposed.”!The!2008!IOM!report!equated!the!degree!of!contamination!with!a!victim’s!degree!of!
exposure,!thus!this!creation!of!“enough”!seems!new!in!toxicology.!In!January!2012!the!Deputy!
Director!of!CDC’s!Agency!for!Toxic!Substances!and!Disease!Registry!challenged!VA!with!his!
opinion!that!the!aircrews!were!exposed!to!approximately!a!200@fold(greater(cancer(risk!than!
the!“screening!value”!and!“I!believe!that!aircrew!operating!in!this,!and!similar,!environments!were!
exposed!to!TCDD.”!This!was!also!the!conclusion!of!the!February!2012!report!by!Columbia!
University's!Mailman!School!of!Public!Health!and!Dr.!Fred!Berman,!Director!of!the!Toxicology!
Department!of!Oregon!Health!Sciences!University!in!his!1!March!2012!letter!to!the!Secretary!of!
Veterans!Affairs.!The!present!situation!has!the!VA’s!position!opposed!by!other!federal!agencies,!in!
particular!the!Air!Force!and!CDC,!as!well!as!reputable!university!experts.!!

Summary:!C^123Ks,!first!used!in!Vietnam!for!spraying!Agent!Orange,!remained!contaminated!
with!hazardous!levels!of!dioxin,!as!established!by!multiple!Air!Force!tests,!throughout!their!
service!life!while!flown!at!various!US!bases!between!1972^1982.!No!Air!Force!tests!have!
addressed!this!period.!Indeed,!the!only!professional!evaluations!of!it!were!prepared!by!the!
Toxicology!Department!of!Oregon!Health!Sciences!University!and!the!School!of!Public!Health!at!
Columbia!University,!both!of!which!confirmed!the!planes’!toxicity!and!concluded!that!dioxin!
exposure!by!the!crew!was!“most!likely.”!!

The!aircraft,!after!1982!stored!as!surplus,!in!1998!were!sealed!and!specifically!ordered!to!be!
relocated!to!an!out^of^sight,!fenced!remote!quarantine!area!with!HAZMAT!signage!and!restricted!
access!due!to!toxins.!Aircraft!were!contaminated!to!the!point!of!the!Air!Force!and!GSA!taking!
special!measures!to!reduce!soil!and!ground!water!contamination,!with!the!eventual!decision!to!
destroy!them!to!eliminate!the!environmental!hazard!they!represented.!Base!employees!filed!
official!complaints!regarding!their!own!exposure!to!dioxin!while!working!on!the!stored!aircraft.!

Aircrews!and!maintenance!personnel!assigned!to!the!C^123K!aircraft,!particularly!those!aircraft!
identified!as!Operation!Ranch!Hand!Agent!Orange!spray!aircraft,!have!been!exposed!to!the!various!
toxins!referred!to!in!the!studies.!Between!1972^1982!volunteer!aircrew!members!flew!these!
contaminated!aircraft,!in!many!cases,!for!hundreds!of!hours!each.!They!spent!hundreds,!often!even!
thousands!of!hours!on!the!ground!as!well,!as!they!prepared!for!missions,!configured!and!repaired!
the!aircraft,!cleaned!it,!loaded!and!unloaded!cargo,!deployed!worldwide,!dropped!paratroops!and!
cargo,!conducted!ground!training,!supported!air!shows,!flew!aeromedical!evacuation,!ate!their!
flight!lunches,!slept!during!crew!rest!hours,!and!frequently!even!slept!in!the!aircraft!overnight!
during!tactical!operations.!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7!Memorandum,!Alvin!Young,!Office!of!Secretary!of!Defense!to!Mr.!Jim!Malngren!of!the!505th!ACSS,!Hill!AFB,!26!June!
2009!!
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A!number!of!different!organizations!and!professional!testing!firms!prepared!many!reports,!memos!
and!conference!calls,!and!no!alternate!position!has!ever!been!suggested!within!the!Air!Force,!EPA!
or!GSA!as!to!the!numerous!findings!of!the!C^123Ks!being!described!as!“heavily(contaminated”,!
“extremely(hazardous”!and!“extremely(dangerous.”!Commercial!and!FAA!aviation!safety!
officials!have!confirmed!that!in!a!hypothetical!situation,!any!commercial!carrier!describing!one!of!
their!aircraft!in!such!a!way,!would!be!obliged!by!law!to!remove!that!aircraft!from!service,!inform!
multiple!agencies!and!have!the!duty!to!inform!and!care!for!all!who’d!been!exposed.!The!Air!Force,!
however,!allowed!exposed!aircrews!to!remain!unaware!of!the!dioxin!exposure,!a!decision!likely!to!
subject!a!civilian!carrier!to!both!civil!and!criminal!penalties.!Understandably,!passengers!aware!of!
the!dioxin!contamination!of!an!airplane!wouldn’t!consider!boarding!an!aircraft!that!the!airline!
itself!had!tested!to!be!“heavily(contaminated,”!“extremely(hazardous”!and!“extremely(
dangerous.”!Passengers!and!crew,!and!the!media,!and!government!regulators!and!the!public!as!a!
whole!would!be!very!concerned!with!any!such!civil!aircraft.!

Veterans!of!the!74th!Aeromedical!Evacuation!Squadron!(now!the!439th!Aeromedical!Evacuation!
Squadron),!and!veterans!of!the!731st!Tactical!Airlift!Squadron,!and!veterans!of!the!901st!
Organizational!Maintenance!Squadron,!forming!The!C^123!Veterans!Association,!observe:!

1. Aircrews!and!maintenance!personnel!were!exposed!between!1972^1982!to!Agent!Orange!
and!other!hazardous!toxins!in!the!performance!of!aeronautical!and!maintenance!duties!
aboard!the!contaminated!C^123K/UC^123K!aircraft!

2. None!of!the!military!or!GSA!reports!about!the!contamination!mention!concerns!about!the!
aircrews!and!maintenance!personnel!who’d!previously!been!exposed!in!the!years!before!
those!reports,!conference!calls!and!scientific!studies!were!prepared.!The!Internet!provides!
hundreds!of!juried!articles!and!professional!reports!on!similar!contaminated!workplaces!or!
vehicles,!and!such!articles!typically!deal!not!only!with!the!hazard!and!its!management,!but!
also!with!the!exposure!(if!any)!of!affected!personnel.!Yet,!even!the!Ranch!Hand!Summary!
delivered!by!an!Air!Force!colonel,!physician!and!flight!surgeon8!failed!to!mention!Air!Force!
crews!who!flew!the!Provider!post^Vietnam.!Thus,!several!questions,!obvious!to!
experienced!aircrew!members!and!health!professionals!now!considering!the!situation,!
arise!about!the!C^123K!and!Agent!Orange!toxins!and!the!many!Air!Force!reports:!

A. Did!the!writers!not!believe!aircrews!had!been!exposed!even!through!the!crews!
had!hundreds!of!hours!aloft!and!in!some!cases!many!hundreds!of!hours!more!on!
the!ground!inside!the!“heavily!contaminated”!and!“extremely!hazardous”!aircraft!
over!a!period!of!many!years,!experiencing!intense!physical!contact!with!the!
airplanes?!Did!the!writers!and!their!organizations!not!consider!that!aircrews!
assigned!to!the!contaminated!C^123K/UC^123K!had!suffered!exposure!to!toxins?!

B. Did!the!writers!elect!to!avoid!addressing!the!impact!on!assigned!aircrews!and!
for!some!reason,!decide!not!to!inform!those!aircrews!of!the!harmful!exposures?!!

C. Did!the!writers,!although!experienced!members!of!the!United!States!Air!Force,!
not!realize!that!aircrews!had!been!flying!the!C^123K/UC^123K!aircraft!between!
the!last!time!the!airplanes!were!used!for!spraying!Agent!Orange!in!Vietnam!and!
the!time!that!the!reports!about!the!contamination!were!written?!Did!the!writers’!
breadth!of!professional!knowledge!not!extend!to!understanding!the!aircraft!they!
were!examining!and!the!use!to!which!the!Air!Force!had!put!it!for!those!
intervening!years?!Didn’t!they!notice!airframe!hours!reported!at!the!end!of!the!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8!Ranch+Hand+Advisory+Committee+Final+Briefing,!Colonel!Karen!Fox!USAF!MC,!7!Sept!2006!
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Vietnam!War!and!compare!with!the!hours!on!each!airframe!when!it!went!into!
storage,!and!realize!that!the!hours!added!on!since!Vietnam!would!represent!
continued!exposure!for!the!1972^1982!aircrews?!

D. Did!leaders!throughout!the!Air!Force!not!notice!failure!to!attend!to!aircrew!
exposure!once!these!reports!were!published?!Attention!was!received!from!
several!different!commands,!several!different!bases,!several!different!
professional!corps!(line,!JAG,!BSC,!MSC,!MC),!but!no!leader!considered!protection!
of!the!Air!Force’s!most!important!asset…Air!Force!people!who!had!been!exposed!
to!toxins.!As!mentioned!above,!Colonel!Fox!in!her!Ranch+Hand+Report!doesn’t!
discuss!aircrews,!an!oversight!for!an!experienced!flight!surgeon!

E. Did!the!various!JAG!memos!and!other!documents!that!recommended!the!
contamination!issue!remain!only!“within!official!channels”!and!referenced!
“political!implications”!result!in!a!determination!not!to!alert!exposed!aircrews,!
or!was!the!failure!to!notify!the!aircrews!an!oversight?!

F. Was!there!a!determination!that!the!normal!aircrew!uniform!of!Nomex!flight!suit!
and!boots!typically!worn!by!aircrews!from!1970!to!the!present!day!protected!the!
aircrews!as!well!as!the!recommended!Tyvek!coveralls!and!respirators!eventually!
recommended!for!personnel!working!around!the!aircraft,!once!toxins!had!been!
detected!on!the!C^123K!at!Davis^Monthan!and!the!Air!Force!Museum?!

G. Air!Force!reports!of!the!contamination!recommended!limiting!exposure!of!
workers,!followed!by!decontamination.!Would!aircrews!flying!the!aircraft!for!
hundreds!of!hours!and!working!in!them!for!thousands!of!hours!on!the!ground!in!
preparation!for!flight!(repairs,!training,!orientation,!configuration,!
loading/unloading,!even!sleeping!aboard!overnight!during!tactical!deployments)!
have!benefited!from!limited!exposure!guidelines,!followed!by!decontamination?!!

H. Why!was!a!special!alert!sounded!by!Dr.!Alvin!Young!of!the!Office!of!Secretary!of!
Defense!regarding!the!need!for!speedily!destruction!of!the!C^123st!to!prevent!
claims!by!crews!to!the!Department!of!Veterans!Affairs?!Why!did!Young,!in!emails!
posted!July!2011,!refer!to!C^123!aircrews!of!the!period!1972^1982!as!
“freeloading(trash(haulers”!who,!if!the!planes!weren’t!destroyed,!might!learn!
of!the!contamination!and!seek!service^connection!“from!the!VA!to!pay!them!off”!
for!their!Agent!Orange^related!illnesses?!Why!were!claims!to!be!prevented?!

!
3. Surviving!members!have!Agent!Orange!medical!conditions,!including!diabetes,!prostate!

cancers,!heart!disease,!acute!peripheral!neuropathy!and!other!ailments.9!Deaths!(from!AO^
presumptive!conditions)!are!excessive!for!this!population.!Children!of!some!female!
crewmembers!have!leukemia.!There!was!a!cluster!of!breast!cancer!cases!among!women!
nurses!and!medical!technicians!who!flew!the!C^123K.!

!
!
!
!
!
!
!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9!Memorandum,!American!Cancer!Society,!last!revision!May!2010!
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CONCLUSION:(
(

ircrews!assigned!these!aircraft!between!1972^1982!were!intensely!exposed!to!the!
dioxin!(TCDD)!identified!in!those!studies.!While!leaders!did!not!understand!the!
health!impact!at!the!time,!by!1993!the!toxicity!of!the!aircraft!was!clearly!established.!!

No!effort!was!made!to!address!the!medical!impact!upon!Air!Force!crews!who!were!left!
unaware!of!the!toxins!they’d!been!exposed!to!in!the!performance!of!their!already^
hazardous!aircrew!and!maintenance!duties!and!that!the!VA,!in!a!hasty!and!unscientific!
analysis,!improperly!described!the!aircraft’s!contamination,!testing,!and!resultant!aircrew!
exposure.!There!was!no!effort!made!to!assist!veterans!in!this!process.!
!
Considering!that!reports!were!generated!between!1994^2010,!with!years!spent!addressing!
the!mothballed!contaminated!C^123K/UC^123K!fleet!but!with!no!concern!for!the!health!of!
aircrew!and!maintainers,!this!constitutes!a!serious!failure!of!the!General!Services!
Administration,!of!Air!Force!MAJCOMs,!the!Air!Staff,!of!the!Air!Force!Medical!Service,!of!
senior!line!officers!and!of!the!SAF/IG.!Even!once!issues!were!reported!to!the!Secretary’s!
office,!no!action!was!forthcoming!and!SAF/IG!further!determined!no!need!or!means!existed!
to!identify!or!notify!the!affected!exposed!personnel.!Memoranda!recommending!restricting!
information!about!the!contamination!from!exposed!aircrews!and!foreign!purchasers!of!the!
aircraft!leaves!questions!about!the!medical,!line!and!!JAG!officers!involved.!The!lack!of!
concern!shown!by!senior!leadership!and!general!officers!approving!the!reports!and!by!the!
Air!Staff!resulted!in!a!negative!health!impact!of!the!affected!aircrews!and!their!families.!VA,!
clearly,!is!concerned!principally!with!preventing!veterans’!claims.!
!
Patches,!the!aircraft!that!first!brought!the!C^123!contamination!to!veterans’!attention,!
required!three!separate!decontaminations,!according!to!a!2!March!2012!statement!from!
the!USAF!School!of!Aerospace!Medicine.!The!last!scientific!testing!done!on!the!C^123!fleet!
revealed!that!about!half!were!clean!or!slightly!contaminated,!but!the!other!half!of!the!fleet!
remained!toxic!with!personnel!required!HAZMAT!clothing!and!respirators…and!this!was!in!
2009,!38!years!after!the!last!Vietnam!spray!missions!!ATSDR!wrote!that!the!toxicity!level!
during!the!1972^1982!period!our!crews!flew!was!even!more!intense.!
!
Patches!is!the!only!C^123!that!had!testing!and!subsequent!decontamination.!Other!aircraft!
were!inspected!and!still!showed!contamination!even!after!sitting!for!decades!in!the!Arizona!
desert.!Patches!flew!its!final!Agent!Orange!missions!a!few!years!before!the!other!C^123s!
stopped!spraying!so!it!is!accepted!that!the!others!were!somewhat!more!contaminated.!
Without!contemporary!testing!on!other!aircraft,!it!must!be!accepted!that!Patches’!high!level!
of!toxicity!is!roughly!equal!to!or!less!than!the!rest!of!the!C^123!spray!fleet,!and!that!service!
aboard!other!contaminated!aircraft!subjected!crews!to!even!greater!exposure!to!TCDD.!
!
Veterans!lack!the!funds!and!staff!to!approach!the!Veterans!Administration!as!effectively!as!
they!oppose!us—the!playing!field!is!uneven!and!its!their!ball.!The!Secretary!of!the!
Department!of!Veterans!Affairs!should!accept!the!recommendation!of!the!Air!Force!and!the!
Agency!for!Toxic!Substances!and!Disease!Registry!and!recognize!the!dioxin!exposure!of!
these!airmen.!The!Secretary!should!designate!C^123s!identified!as!having!sprayed!Agent!
Orange!as!Agent!Orange!Exposure!Sites,!or!take!other!executive!action!to!provide!medical!
care!for!affected!C^123!veterans!suffering!Agent!Orange^presumptive!illnesses.!!

A!
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Scientific Review of Agent Orange in C-123 Aircraft
 

VA's Office of Public Health has investigated the potential exposure to Agent Orange among crew
members of C-123 aircraft used previously in spraying missions during the Vietnam War.

Although residual TCDD – the toxic substance in Agent Orange – may be detected in C-123 aircraft by
sophisticated laboratory techniques many years after its use, the Office of Public Health concluded that
the existing scientific studies and reports support a low probability that TCDD was biologically
available in these aircraft. Therefore, the potential for exposure to TCDD from flying or working in
contaminated C-123 aircraft years after the Vietnam War is unlikely to have occurred at levels
that could affect health.

To address the concerns expressed by crew members, the Office of Public Health reviewed available
scientific reports and peer-reviewed literature related to potential adverse health effects, such as:

Physical properties of TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin)
Routes of exposure (inhalation, ingestion, dermal) and bioavailability (ability to enter the body)
of TCDD over extended periods
Known levels of safe exposure and threshold levels of TCDD toxicity

Properties of TCDD
TCDD may be inhaled as an aerosol. The reports and literature demonstrated that in the vapor stage,
TCDD has an atmospheric lifetime of only about three days. Dried TCDD on interior aircraft surfaces
does not aerosolize when exposed to temperatures found inside aircraft during any conceivable use.
There is a low probability that dried TCDD would aerosolize during routine crew use and present a risk
to health by inhalation. Also, there are no data from the U.S. Air Force or other sources confirming
dioxins in air samples taken from post-Vietnam C-123 aircraft.

Routes of exposure
Ingestion as a route of exposure on these aircraft would require that TCDD would need to have
entered the mouth through contaminated food or water or by hands contaminated with TCDD. There is
a low probability that transfer of TCDD in food or water or from hand-to-mouth could occur among
these crew members, especially given that the sampling for TCDD on the aircraft surfaces required
use of a solvent (hexane) to displace and dissolve any residue.

Solid TCDD can be extremely stable in the absence of direct sunlight. Once TCDD dries on hard
surfaces, such as on an aircraft, it does not readily cross through human skin. Even if the dried
material were to come into contact with perspiration or oils on skin, the skin would act as a barrier
prohibiting further penetration of TCDD. There is a low probability that TCDD penetrated through the
skin of these aircrews.

Scientific review and analysis
The Office of Public Health reviewed the following studies and reports, and will continue to review new
findings relevant to this issue as they become available.

Air Force sampling reports

"Aircraft Sampling: Westover AFB, MA." Prepared by W.W. Conway, USAF Occupational and
Environmental Health Laboratory, Brooks AFB, TX; 1979.
"Memorandum for 645 MedGrp/SGB: Consultative Letter AL/OE-CL-1994-0203, review of Dioxin
Sampling results from C-123 Aircraft, Wright-Patterson AFB, OH and Recommendations for
Protection of Aircraft restoration Personnel." (444 KB, PDF) Prepared by WH Weisman and RC
Porter, Armstrong Laboratory, Brooks AFB, TX; 1994.
"Memorandum for HQ AFMC/SGC: Consultative Letter, AL/OE-CL-1997-0053, Cleanup of
Contaminated Aircraft, Aerospace Maintenance and Regeneration Center." (140 KB, PDF)
Prepared by RC Porter, Armstrong Laboratory, Brooks AFB, TX; 1997.
"Dioxin and Herbicide Characterization of UC-123K Aircraft – Phase I." Prepared for Director of
Operations, 505 Aircraft Sustainment Squadron and Hazardous Waste Program Manager,
75CEG/CEVC, Hill AFB, UT (prepared by Select Engineering Services, Layton, UT); 2009.

Peer-reviewed literature

Buffler PA, Ginevan ME, Mandel JS, Watkins DK. The Air Force health study: an epidemiologic
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Risk assessment reports
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Summaries of TCDD
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Control; Risk Science Program, University of California, Davis
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Department of Health Policy and Management 
600 West 168th Street – 6th Floor 
New York, NY 10032 
 
 
          

February 7, 2012 
 
Wesley T. Carter (Major, retired) 
2349 NW Nut Tree Lane 
McMinnville, OR 97128!
 
Dear Major Carter, 

 
I am writing this letter in response to your request for assistance in 

establishing evidence of likely exposure to Agent Orange and other military 
herbicides during your years of service as a crew member on C-123 “Provider” 
aircraft. A large number of the Provider aircraft on which you flew had previously 
been used for herbicide missions in Operation Ranch Hand in Vietnam. They 
returned from Vietnam heavily contaminated with herbicide residues.  Indeed, 
their contamination levels were so great that, as a final resolution to the 
contamination problem, it is my understanding that the aircraft were shredded

and manner of exposure is analogous to that experienced by many Vietnam 
veterans, with service in-country.  Such in-country Veterans are eligible for Agent 
Orange-related compensation should they develop a disease that the VA deems 
to be related to such exposures.  My further understanding is that you have 
developed one or more eligible conditions and thus, in my opinion, you should 
qualify for appropriate compensation, just as if you were an in-country Vietnam 
veteran. 

 
I feel well qualified to render this opinion.  I have extensive experience in 

evaluating exposure opportunity arising from military herbicide exposures.  I 
served for nearly a decade as the Exposure Consultant to the Special Master for 
the Eastern District Court’s Agent Orange Veterans Payment Program.  I was the 
Principal Investigator of the National Academy of Sciences contract for a $5 
million dollar study on developing a methodology for evaluating exposure to 
herbicides in Vietnam. The funding for this study was from the Veterans 
Administration.  My methodology has been strongly endorsed by the Institute of 
Medicine in three separate major published reviews. I am currently the exposure 



consultant on several federally funded health studies that involve evaluating 
herbicide exposures. I have recently been appointed by the Province of Ontario 
to a special panel to evaluate the historical use of 2,4,5-T in the province.  My 
work on military herbicides and other occupational and environmental health 
issues has been widely published and cited in prestigious peer reviewed journals.  
My professional expertise has been recognized in the academic community, as 
well.  I am Professor Emerita and Special Lecturer at Columbia University and 
since 2007 I have also held the position of Professor of Environmental and 
Occupational Health Sciences at the SUNY-Downstate Medical Center in 
Brooklyn N.Y. 
 

In order to render this opinion, I have carefully examined several scientific 
studies of contamination of C-123 aircraft that had been deployed to Vietnam in 
Operation Ranch Hand, as well as technical guidance documents issued by the 
Department of Defense with regard to indoor and surface contaminants.  I am 
also relying on my extensive research of existing records of herbicides used and 
their consequent exposures in Vietnam (see for example, 1).  
 

In my opinion, it is highly likely that you and other crew members were 
exposed to the herbicides and to their highly toxic contaminant, 2,3,7,8-
tetrachlorodibenzodioxin (dioxin, for short), although it is not possible to estimate 
the precise levels of exposure because of the failure of the Air Force to carry out 
proper assessments of contamination levels prior to assigning the contaminated 
aircraft to post-Vietnam military operations.  I base my opinion on several sets of 
measurements that were eventually carried out by United States Air Force 
technical personnel (references 2 and 3). The 1979 Air Force air samples clearly 
establish that the herbicides were airborne and hence could be inhaled. The 
1994 wipe samples of surface residues show that the levels of dioxin present 
greatly exceeded the maximum recommended levels of exposure set in the 
technical guidance provided by the U.S. Army Center For Health Promotion And 
Preventive Medicine regarding potential exposure to indoor contaminants  
(reference 4 ). The Agency for Toxic Substances and Disease Registry concurs 
in this opinion (reference 5). 
 

I have reviewed the Veterans Administration website (reference 6), which 
states: “VA has concluded the potential for long-term adverse health effects from 
Agent Orange residues in these planes is minimal. Even IF crew exposure did 
occur, it is unlikely that sufficient amounts of dried Agent Orange residue could 
have entered the body to have caused harm.”  The VA further states “But in the 
dry form – for example, adhered to a surface – Agent Orange residue cannot be 
inhaled or absorbed through the skin, and would be difficult to ingest.”  These 
statements, to be blunt, are technically flawed and show insufficient 
understanding of surface contamination and its potential toxic effects, as well as 
of the various routes of entry of toxic substances. The VA statements appear to 
have been made without knowledge of standard practice for assessment of 



contaminated surfaces and uses terminology, like “dried Agent Orange residue,” 
that does not reflect insight into the nature of surface contamination.  The VA 
also states “Crew members had reported smelling strong odors but these odors 
may be attributed to various chemicals associated with aircraft. TCDD, the 
contaminant in Agent Orange, is odorless.”  In fact, the investigations carried out 
by the Air Force, following the crew complaints of odors, showed measureable 
quantities of the military herbicides in the air. (See reference 2.) There is no 
requirement that dioxin be the only exposure that qualifies for compensation.  
Indeed, nothing more than the 1979 measuresments are needed in order to 
establish that crew that flew the C-123 Provider aircraft were likely to have been 
exposed to military herbicides. 

 
The inconsistency in the VA’s policy with respect to military herbicide 

exposures is not defensible.  No minimal levels of exposure to herbicides have 
been set for veterans who served in-country, Vietnam and exposures have NOT 
been limited to dioxin. 
 

Please let me know if I can be of further assistance. 
 
      Sincerely, 

 
      Jeanne Mager Stellman, PhD 
      Professor Emerita & Special Lecturer 
      jms13@columbia.edu 
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SECTION I

Introduction and Purpose

At the request of the 439th TAG Hospital/SGPM, air samples were
taken inside C-123-K aircraft, S/N 564362 ("Patches"), on 9 March 1979.
The purpose was to determine the source of chemical odor experienced by
the crew while flying the aircraft.

SECTION II

Aircraft Historical Information

Information concerning the aircraft's usage prior to 1967 is based
primarily on hearsay. The aircraft maintenance log has a gap from
November 1965 to January 1967 during which time the aircraft logged in
excess of 1100 hours. During this period, the aircraft may have sprayed
Herbicide Orange while attached to the 12th Special Operations Squadron
(SOS). Beginning in March 1967, the aircraft sprayed the insecticide
Malathion in Southeast Asia. In November 1972, the aircraft was trans-
ferred to the 901st Tactical Air Group (TAG), L.G. Hanscomb Field MA,
and moved with the unit to its present location at Westover AFB MA.

In April 1975, while at Hayes International, Dothan AL, for a depot
level wing modification, a "black, viscous, odorous residue" was found
in the wing. A sample was sent to the USAF Environmental Health Laboratory
(EHl-K), Kelly AFB TX, for analysis. The sample contained a high con-
centration of the insecticide Malathion but no Herbicide Orange (H.O.).

SECTION III

Sampling Methods and Procedures

Based on the findings of the residue analysis, as well as the
suspected Herbicide Orange spraying, the air inside the aircraft was
sampled for both Herbicide Orange and Malathion. Air samples were taken
at three (3) positions inside the aircraft, using MSA Model "S" person-
nel samplers and chromosorb (C-102) tubes. These samples were drawn
over a five-hour period at a rate of 740 cc/min. Flow and temperature
readings were taken every 15 minutes and barometric pressure readings
every hour. The readings were used to determine sample volume at
Standard Temperature and Pressure (25°C and 29.92 inches of Hg).

Personnel of the 901st Consolidated Aircraft Maintenance Squadron
(CAMS), Westover AFB, also furnished two samples of a brown material
which was removed from two cargo tiedown rings (D-10). The locations
are shown on Figure 1.



SECTION IV

Conclusions and Recommendations

Table I shows the results of the airborne sampling. Levels of
Herbicide Orange range from 0.243 mg/m3 to 0.428 mg/m3 (combined
2,4-0/2,4,5-T). The TLV for both compounds is 10 mg/m3. Levels of
Malathion were somewhat higher, ranging from 1.7 mg/m3 to 3.0 mg/m2.
The TLV for Malathion is 10 mg/m3. The levels indicate no health hazard
from either Herbicide Orange or Malathion.

One of the residue samples contained small amounts of 2,4-0/2,4,5-T
and Malathion. The analyzed amount of 2,4-D was <6ti vg/Kg, and 2,4,5-T
was <60 yg/Kg. The analyzed amount of Malathion was =445 mg/Kg of the
sample. Only one sample was analyzed because one was lost in handling
(data are shown in Table 2).

If the problems persist, additional sampling should be conducted
under actual inflight conditions to determine what effect changes in
altitude and temperature have upon the levels of contaminant concen-
trations and to better define the source. It maiy ultimately be neces-
sary to completely deodorize the aircraft. This would require depot
level maintenance to remjoye thei cpntaminajit from thes aircraft wing box
and involve removal of the aircraft skin'to gain access io the con-
taminated area.
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