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Presentation Notes
A large team of scientists, healthcare providers, environmentalists and community members makes up the staffing of the DiNEH Project and Navajo Birth Cohort Study.  The studies are led our Principal Investigator, Dr. Johnnye Lewis, a board-certified toxicologist and director of the Community Environmental Health Program at the University of New Mexico in Albuquerque, New Mexico, USA.


Research Models UccnepoBaTtenbckue Mmogenu

(Used by UNM-SRIC team)
(Ucnonb3oBaHbl Hawe KoMaHaou u3 YHuBepcuteta Hbro-Mekcuko u SRIC)

Ultimate Success of Translational Science
OKoHuYaTenbHbIN ycnex MeXaucuMniiMHapHbIX Hay4yHbIX UccrnenoBaHUm

Researchers WccnepoBatenu

“Policy Makers”: In America, the
elected people who make decisions
in local, state and national
governments Jlnua,
onpeaensowme nonmtnky B CLUA—
n3bpaHHbIE rosIoCoBaHMEM JTHOAM,
KOTOpbIE NPUHUMALOT PELLIEHUs Ha
YPOBHE MECTHbIX, perMoHasibHbIX U
HaUWOHarbHbIX OpraHoB
camMmoynpasfieHnK

Health Practitioners
Bpaun n gpyrne men-cotpyaHuKu

Policy-Makers
Jlnua,
onpepensiowmne
NOSINTUKY

lterative approach —
follow the questions

MuorokpaTtHbln/ATepauno
HHbIW Noaxoa—
nocregyroLine Bonpochl

Community
MecTHOe HaceneHue



Iterative Learning Model
Moaenb nocneaoBaTesibHOro N3y4yeHust (OCHOBaHHOro
Ha NOBTOPEHUN)

Confirm Exposures:
Bio-monitoring & Home Assessments
MoaTBepAUTbL BO3MOXHbIE 3KCMO3ULIUKN
BUOMOHUTOPUHI — OLEHKM XUIMbIX NOMEeLeHUN



Indigenous Learning Models
Parallel Scientific Method
Mopenun oby4yeHus1 y KOpeHHbIX HApoaoB
MapannenbHbIU Hay4YHbIU MeTOA

Ha’a’aah (East BocTok): Nitsahakees (Thinking, beginning Hauano);
New hypothesis advanced Hosas runotesa

Cucrtema moxer
MEHATbCSA

Nahookos (North
cesep):Siihasin
(Security
6esonacHocTb/
YBEPEHHOCTb)
Model refined
Moaenb yTouHdAeTCs

System
Stable under

new conditions Cucrtema
CVICTUeMa pearupyeT Ha
ycTton4usa npu U3MeHeHue

HOBbIX
yCrnoBusx

E’e’aah (West 3anan): /ina (Life >XusHb);
Hypothesis tested [MnoTesa npoeepsietcs

Shadi’aah (South ror):
Nahat’a (Action
OencTsune);

Data Collected
[laHHblE cobupatoTcs



Health Risks to Tribal Populations
Pucku 300pOBbIO NrieMeHu

Little understanding of health risks in these populations

HepocTtatouyHoe NOHMMaHMe PUCKOB ANsl 300POBbSA B 3TUX NONYNALMAX
Limited environmental data

OrpaHnyeHHble AaHHbIe 00 OKpyXaloLien cpeae
Limited data on developmental delays

OrpaHu4yeHHbIe AaHHble O 3aAepXKKax B pa3BUTUMN
Differ in Land, Water, Resource Use Patterns - exposure
Pasnunumnsa B ucnonb3oBaHUU 3eMeNbHbIX, BOAHbIX U

APYrux pecypcoB -> Bo3aencTBue

More subsistence lifestyles — great reliance on locally grown foods -
increased exposures? bonbluas 3aBUCUMOCTb OT MECTHbIX BblpalleHHbIX

NPOAYKTOB —> yCUIleHue BO3AencTBua?
Water infrastructure is poor Cucrtema BogocHabxeHus nnoxas

>30% lack access to regulated water —increases likelihood of co-exposures
>30% He UMeKoT AoCTYyMna K LleHTpann3oBaHHbIM UCTOYHMKAM BOAbl —
NOBbILIAET BEPOATHOCTb BO3AENCTBUSA

Many SES factors linked to health disparities MHorue coumnanbHo-
3KOHOMMYecKUue (haKTopbl, CBA3aHHbIE C Pa3fIYMAMU B COCTOAHUMU
300pOBbA

Low-income levels (household <$20,000 median)—High unemployment (e.g.
>40% Navajo, >75% Sioux) Huskum ypoBeHb goxopos (<$20,000) Bricokuii
ypoBeHb 6e3pabotuubl (>40% HaBaxo, >75% Cwuy)

Community concerns about uranium BecnokoMcTBO NnemMeHu No nosBoay
vpbaHa



The Problem: Chronic Exposures to Uranium Legacy
Wastes since 1940s [lpobnema: XpoHn4yeckoe Bo3gencreme
rexanbIiX ypaHOBbIX 0TXoA40B, Ha4YuHaaA ¢ 1940-x

More than 40 years of uranium mining and milling on the Navajo Nation
supported US’s nuclear weapons program

Bonee 40 net oOoObLI4YM U obGoraweHus ypaHa Ha Tepputopumn HaBaxo
ANSA NPON3BOACTBA AAEPHOro OPYXUSA

= > 521 abandoned mines, many unmarked, unfenced > 521
3a0pOoLIEeHHbIX WAaXT, MHOrMe U3 HUX 6e3 ono3HaBaTeslbHbIX
3HAKOB U HE OrOpPOXXEeHHbIe

= > 1,100 waste sites — all metal mixtures, mostly unremediated >
1100 HeBoCcTaHaBNEeHHbIX OTBaNoB — CO BCEMU COeaANHEeHUSAMU
MeTannoB, B OCHOBHOM HepeKyNnbTUBUPOBaHbI

. Communities concerned about effects - Congress, United Nations
NMnems xanyetcsa Ha Bo3gencTeus 2> KoHrpecc, OOH

= Little political attention for 50+ years MonuTtukmn 50+ net He
obGpawanu BHUMaHUSA

=  Concerned about now and for future generations BecnokoncTBo
BbI3bIBalOT Npo6GneMbl Ansi NOKOSIEHUM CeroaHs U 3aBTpa

= Distrust research due to prior history of disrespect, abuse, secrecy
HepnoBepue kK uccnegoBaHusAM 1M3-3a [ONrom UCTopun
HeyBaXeHus, 3110ynoTpebneHns, CeKPeTHOCTH

Highest percentage of tribal population localized in 13 western states of
the US Camas BbicOKas KOHLEeHTpauus MHOEUCKUX NIeMeH B
3anagHon yactu CLLUA

Highest concentrations of AUMs, as well as other hard-rock mines (gold,
silver, lead, molybdenum, copper) in the region Camas Bbicokas
KOHLUEHTpaLMA 3ab6poLleHHbIX YPaHOBbIX U APYrnx pyaHukos (Au,
Ag, Mo, Au) B peruoHe



Abandoned Uranium Mine (AUM) waste sites vary in size,
but many are located in or next to tribal communities
3abpoleHHble ypaHoBble pyaHUKU (3YP) n cBA3aHHble C HUMU OTXOAbl OTNNYAKTCA NO
pa3mMmepy, HO MHOIrMe U3 HUX PacnosfioXeHbl PAAOM C MECTHbIMM HacesieHUSAMU

Navajo home within 600 ft (183 m) of NE Church Rock
Mine

ypaHoBow pyabl (6bii eLe
oTkpbIT B 2013/roay

1950s U ore transfer
Claim 28 Mine, Tachee (AZ), 2013 station at Cameron, AZ

still open in 2013

YpaHoBble XBOCTbI U
coceaHee BoAOXpaHUNULLE B

wTaTte Hbo Mekcuko

Above: Reclaimed pits, waste piles at Jackpile

_ Mine, Pueblo of Laguna (NM), 2010; Mesita

doT0: BeceHHuMe BeTpbl BblAyBaloOT NepepacTBOPEHHbIE R ir (left) d t f mi 2013
Neckn ¢ pygHUKOB Ha nactouvuie HaBaxo eservoir (left) downstream of mine,



Uranium wastes contain complex mixtures of heavy metals, radionuclides
YpaHoBble 0TX0A4bl coaepXaT CNOXHble COeAUHEHUS TSXKeSbIX MeTansos,
paguoOHYKNUAoB

Common metals:

YacTto BCcTpevarLimecs U (ppm)

MeTallJibl
Arsenic (As) Mblwbsik _ i
Copper (Cu) Medb Ra-226 (pCll9)
Iron (Fe) Xeneso
Nickel (Ni) Hukenb As (ppm)
Selenium (Se) CeneH
Uranium (U)  YpaH
Vanadium (V)  BaHaduii 01 100 1000

B NECR Mine wastes, maximum values

Radionuclides: PagnoHyknuabl O NECR Mine wastes, average values
U-238 YPaH-238 E Non-impacted (normal) soils, median values

Thorium-230 Topuu-230 B B otxoaax nocne Ao6blYn—MaKkCyManbHble 3Ha4YeHns
Radium-226+228 Paduu 226+228 B B oTtxogax nocne Aobbl4r—cpeaHue 3HavyeHus

Radon-222 Pa60H-222 B B HeTpOHYTOM NoYBe—CpeaHNE 3HaYEeHNS
Polonium-210 [MosoHuii-210 Top: Selected metal and radionuclide constituents in Northeast Church Mine

_ _ wastes, Pinedale, NM (MWH, Inc. 2007). Bottom: Metal concentrations in
Lead-210  Ceuney-210 AUM wastes in Blue Gap-Tachee Chapter (UNM-E&PS, 2014)

Claim 28 Mine Waste
Characteristics, Tachee AZ Si S Al Fe Mg U \ Ca

241,950 1,339 52,129 26,739 3,068 BDL" BDL™ 16,441

235,563 223 69,533 15,259 181 2,248 15,814 855

243,703 1,834 59,730 3,511 405 6,614 4,328 3,293




Water-borne toxicants major concern:
DON’T ASSUME UNREGULATED SOURCES ARE SAFE!!

ToKcuyYHble BewecTBa, NepeHoCUMbie BOAOW, ABJAIOTCA Cepbe3HOon NnpobrneMon—He gymanTe, 4To

Heperynumpyembieé UCTOYHUKN BOAbI 6e3onacHble—MeTannbl B 427 n3 702 HeperynmpyemMmbiX CKBaXXUH
Inorganic Metals for 427 of 702 unregulated wells compiled from sampling conducted by DINEH Project, USACE, USEPA, USGS, CRUMP, CDC/NNEPA

MpeBbiwaeT MNAK
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MCL = maximum contaminant level, EPA standard for safe drinking water TOK = [Tpenensno ponyecrmman KOHLEHTPALMA



http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE_%D0%B4%D0%BE%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BC%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D1%86%D0%B8%D1%8F

Exposure pathways and routes of exposure
[Tyt Bo3gencreus

)

‘/ SOURCES: Potentially harmful
contaminants released into the

‘]
environment
‘/ UCTOYHUKUN: NomeHyuanbHO epedHble

3azpsA3HsoWUe eewjecmea rnomnadarom e
OKpy)Xarouwyro cpedy

Inhalation
[bixaHune

O

[Mpwn KOHTaKTe
C KOXeWu

Circulation:
» Transplacental transfer?

» Epigenetic changes?
»KpoBoobpalieHne

»[lepenaya TpaHcnnaueHTapHas
» 3nureHeTn4eckne N3aMeHeHnsa?

11



DINEH Project Results: Active-mining era exposures (workers and
family) increased risk of kidney disease
BbiBoabl/Pe3ynbTaTthl npoekta Dineh: Bozgencreme Bo Bpems 4o0ObIun
(paboume n nx cembun) NOBLICUIO PUCK 3abosieBaHNA NoYeK

Active-mining related exposures were estimated from self-reported
survey data BosgencTteune Bo Bpems 4ob6bIMM OLEHMBANOCH
B npouecce obcnegoBaHUs HaceneHus
A: Washed the clothes of a uranium worker (22%)
A: Ctnpanu ogexnay paboyero waxtbl (22%)
B: Worked in a uranium mine (10%) b: Pabotanu Ha ypaHoBom pyaHuke (10%)
C: Lived in a mining camp (4%) B: Xunun psgom ¢ pygHukom (4%)
D: Worked in a uranium mill (2%) [: Pabotanu Ha ypaHoBom 3aBoge (2%)
E: Worked on a uranium mine or mill reclamation or hauled uranium ore or tailings in a pickup truck (2%)
[: PaboTtanu Hag pekynsTMBaumMen pygHvuka, Unv Bo3unm ypaHoBble pyabl U XBOCTbI B rpy3oBuKax (2%)

Many workers have already died from lung cancer, cohort had more family members than workers MHozue
pabomHuku yxe no2ubnu om paka neekux. Cpeou Hawux y4acmHukoe bbiio 6orbuwe YrieHo8 ceMbu, YeM Caylix
pabomHukos. Results published by Hund et al in 2014 Journal of Royal Statistical Society,


http://images.google.com/imgres?imgurl=http://z.hubpages.com/u/903315_f496.jpg&imgrefurl=http://hubpages.com/hub/How-holiday-South-East-Asia-little-money&usg=__zPb5z5LxNFrkOg7eivRvyaIPcfM=&h=661&w=496&sz=50&hl=en&start=93&um=1&tbnid=uBxpnVTIyuROrM:&tbnh=138&tb

DINEH Results: Ongoing environmental legacy exposures ->
increased risk for hypertension, autoimmune disease
BoiBoabl/Pe3ynbTathl npoekta Dineh: Bosgencreue Bo Bpems u
nocne Ao6bl4M = NOBbIWEHHbIA PUCK TMNEPTOHMN U AYTOUMMYHHbIX
3aboneBaHun

(A) )

Exposures to the environmental legacy of uranium mine and mill waste were estimated from (C)
two sources of data: Bosgenctasue fobblum 1 nepepaboTkn ypaHa oLeHMBanoch n3 2 D d E
NCTOYHUKOB OaHHbIX: ( ) an ( )

1) The proximity of each resident’ s home* to all of the abandoned uranium mine and mill waste
features Bnm3ocTb Kaxgoro goma* Ko BCeM 3abpOLUEHHBIM YPaHOBbIM LLAXTaM 1 0TXo4am

2) Reported activities that may result in exposure to uranium mine and mill wastes  Bce
BMAbl AEATENbHOCTUN, KOTOPbIE MO NPUBECTU K BO3AENCTBUIO OT YPaHOBbLIX OTXOA0B

A: Used materials from abandoned uranium mine or mill (17%) A) Ucnonb3oeasnu ctpon-
MamepuaJsibl U3 3aKpbiMbIX YPaHO8bIX MECMOPOXOeHul unu 3aeo0008-17%

B: Herded livestock next to uranium mine, mill or waste dump (13%) B) lMacsiu ckom psidom ¢
ypaHoebIM pyOHUKOM, habpukoli, xeocmoxpaHunuuwiem—13%

C: Drunk or contacted uranium mine waste water (13%) B) lMunu unu umesiu KOHMakm co (F)
CMOYHbLIMU 800aMu ypaHO8bIX MecmopoxdeHul—13%

D: Played on a uranium tailings pile or waste dump (13%) [I') Mepanu Ha xeocmoxpaHunuuwe
unu psidom ¢ dpyaumu omeanamu—13%

E: Played outdoors near a uranium mine, mill, or waste dump (12%) [) Uepanu psidom c
ypaHoebIM MecmopoxoeHuem unu pabpukoii—12%

F: Sheltered livestock in an abandoned uranium mine (2%) E) Jenanu cmoduna onsi ckoma e
3abpouwieHHOM ypaHO8OM PyOHUKe 13

*Median length of residence in homes: 33 years B cpedHem cpok npoxueaHusi 8 1 dome 13
cocmaeun 33 200a



Remaining uncertainties?

OcTaBLunecs HeonpeaeneHHoOCTn?

m Affects of exposures on younger generations

m Bosgencrteme Ha monoable NOKOSIEHUS
» Genetic changes passed on
» [eHeTUYeCKNe N3MeHeHNs rnepeaarTcs
= Susceptibility
= BoCnpumMmM4ymBOCTb K BOSe3HU
= Continuing exposures?
» [lpogosrkeHne BO3OeNCTBUS

m Uranium + other metals in waste
m YpaH + gpyrne metansbl B OTXo4ax
= Alone and in combination
= OauH nnn B coeanHEHNsX ¢ MeTannamm

m What are best ways to reduce risks

m KakoBbl camble ny4dlme cnocodbl CHUXEHNSA PUCKOB
» Where are main exposures today? e
» [ e OCHOBHbIE PUCKN CEroaHA?



Navajo Birth Cohort Study
UccneaoBaHue poxpgaemocTtu y HaBaxo

A community-university-tribal and federal agency partnership to determine the relationship
between uranium exposure, birth outcomes, and development on the Navajo Nation

MapTHEepCcTBO MeXAy MeCTHbIMU XUTENSAMU, YHUBEPCUTETOM, U doeaepanbHbIMU OpraHamMmu,
4YTOObLI ONpeAenUTb B3aMMOCBA3b MeXay Bo34eNCTBMEM OT ypaHa U NocnencTBUAMU
poXaeHust U pa3BUTUA Ha TeppuTopumn HaBaxo

mHealth disparities among American Indians

mPa3snnynsg B COCTOSHUM 300pO0BbS B MNOMYNAUUAX aMePUKaHCKUX NHOEWNLEB
50% higher prevalence for 8 tracked birth defects (Canfield et al., 2014)

Ha 50% BbiLLe pacrnpocTpaHeEHHOCTb 8 BUOOB BPOXAEHHbIX Oe(EKTOB

= No assessment of environmental risk factors

=  OTCyTCTBME OLEHKM PaKTOPOB pMCKa OT OKpYyXatloLlen cpeqbl

m Al/AN populations have historically higher rates of:

® Y aMepuKaHCKMX NHOENLIEB NCTOPUYECKM Doree BbICOKME NoKa3aTenu:
= preterm birth, low (and high) birth weight, miscarriage, stillbirth, infant death, hypertensive
disorders, preeclampsia, gestational diabetes
" rpexaeBpPeEMEHHbIE POabl, HU3KUW (M BbICOKUI) BEC NPU POXOEHUN, BbIKMOILWN, POXOEHNS

MEPTBOro nroga, CMepTu MnageHua, rmnepToOHNYECKNne paccTporncTBa, NPE3KNaMncus, 45
rectauuoHHbIN anabet



avajo Birth Cohort Study 2010-2017 - Congressional
Mandate Cooperating Organizations

NccnenosaHue poxgeHun y Hasaxo (MPH) 2010-2017
CoTpyaHuyatowme opraHusaumm no 3akasy KoHrpecca

Centers for Disease Control and
Prevention/Agency for Toxic
..)|NEH Project Team Substances and Disease Registry

UNM Community Environmental
Health Program (CEHP) Birth Cohort

 UNM Pediatrics Department,
Center for Development and Navajo mothers,

Disability fathers and
- Southwest Research and babies; other

Information Center (SRIC) community

« Consultants members; Navajo Nation
chapters Division of Health

Navajo Area Indian
Health Service (NAIHS)

With Help Frorln C nomo&

| |
Other Navajo Nation Agencies
(Environmental Protection Agency.

Growing in Beauty
(developmental

PL93-638 Facilities

(Tséhootsooi, Tuba City)

USEPA
Region 9

disabilities services
provider)

WIC, Health Education,
Office of Uranium Workers) 16




Health Outcomes of NBCS

Hawwun nccnepgoBaHua u 300poOoBbLE HaceJieHUs

Measure exposures /13mepuTtb BO3geNCTBUE

) ) = Home environmental assessments 9ko-OLeHKU AOMOB
lterative Learning Model = Biomonitoring BUO-MOHUTOPUHT

Mopenb nocnegoBaTenbHOro N3y4yeHUA lldentlfy Effect Modifers

OI'IpeLl,eJ'II/ITb TO, YTO BIIUSIET HA BO3OENCTBUE
= Reproductive histories PenpoaykTuBHble UCTOpPUMU
» Nutritional status CocTosiHne nNnuTaHus
= Demographic variables [lemorpaduyeckmne nepemMeHHbIe
= Alcohol use, cigarette smoking YnotpebneHue
ankoronsi U KypeHue
= Co-exposures BosgencrBme HecKosibKUX hakTopoB

mDocument Reproductive Outcomes

mdunkcupoBaTb NPOGNEMbI, CBA3AHHbIE C

PENPOAYKTUBHOCTLHIO

» Reproductive difficulties (e.g., miscarriages, delivery
complications) OcnoxHeHUA Npu poXxaeHun (T.e;,
BbIKMAbILWW, OCNIOXHEHUA BO BpeMSA poaoB)

» Congenital malformations BpoxaeHHbIe NoOpOoKU

mAssess Child Development with ASQ-I*

mOueHKa pa3BuTns pedbeHka ¢ NOMOLLIbIO
creymanbHOW aHKeTb!

= Behavior [NoBegeHune
*ASQ-l = Ages and Stages Questionnaire Inventory ®  Physical dusnueckune 17
= Medical BonesHun

=  Biomarkers Buo-mapkepsbl



Home Environmental Assessments: Homes with Contaminant Levels
Exceeding Screening Guidelines?

JKonorn4yeckue oueHKn AomMmoB: B ckonbKnx gomax/ kunuuiax pasHble
3arpasHuTenu npesbiwaroT MNOK?

MeTansnbl B NbiSN:
*CBuHeLU
sMbIWbsAK
*MapraHeu
=Xene3o

*CypbMa

YpaH 6bin obHapyXeH B
65% nbinu, cpegHen
KOHUeHTpauun 13 ug/m?;, n
ananasoHom 3,2 go 150
Hg/m?

ramma-usrsniyvyeHue pPadoH B NnOMeLlleHUnAX

18



Biomonitoring for the NBCS
BUOMOHUTOPUHI B paMKax nNpoekKTa

BuomaTtepunan: moya, KpoBb, NEPBOPOAHbLIN Kan
Biological materials: urine, blood, meconium
Cbop maTepmnana B pasHble BPEMEHHbIE TOYKU
Collection at several time points

JTabopaTtopHoe TecTMpoBaHue anga 36 pasnnyHbIX
MeTannoB/coeanHEHUN, BaXKHbIX A8 UCCneaoBaHusl, BKOYas
MbILLbSIK U €ro MeTabonunTbl, ypaH, CBUHEL, U PTYTb

CDC laboratory testing for 36 different metals/metal
compounds of interest including arsenic & metabolites,
uranium, lead and mercury

Takke N3yveHmne MMKpoaJieMeHTOB U NMPOAOYKTOB obmeHa
alrikoroJsisd

Also looking at micronutrients & alcohol metabolites  BpemeHHbIe Toukn oTbopa npob
Sample Collection Timepoints:

BHeceHue B cnucok/Enrollment 36 Hepgenb/ = Popbli/Birth/Delivery 2-4 mec 12 mec
36 wggks ® 24ges  12mgs
Home Environmental Assessment (HEA) \ \ /’
Mamal/(kpoBb 1 Moua) Mama (moua) | Mama (kpoBsb) PebeHok
MOM: Urine | MOM: Blood (Moua, KpoBb)
Mana (kpoBbL U Moua) PeGeHok (Moua, BABY: Urine,
Dad: Blood and urine NyNOBMHHAsA KPOBb) blood
BABY: Urine, cord 19
blood

Meconium


Presenter
Presentation Notes
*Some blood and urine samples will be collected from baby between 2 and 6 months of age, if needed, and at 12 months of age.

Specifics on samples from baby:
Cord blood (4 tubes)
Meconium when possible: 2 quarter size amounts are enough!
Blood from baby at 2-6 months and 12 months
Urine collected at birth and well-baby clinic visit



An emerging concern:Uranium in urine of mothers, fathers, babies
Bo3HuKwasn npobnema: YpaH B Mo4ye poauTernien U mnageHues

NBCS Urine Uranium (ug/L)
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Mom/Dad/Baby - Timepoint

m  Seeing babies born with uranium in urine >50t" percentile national average* for adults
m  [eTm poxaarTcsa ¢ ypaHoMm B moyve> 50% Bbiwe, 4yem B cpeaHem B CLUA ana B3pocnbix

®m In general, seeing an increase from birth to later developmental points for babies exceeding 50t percentile for
uranium-in-urine at birth; data too limited for conclusions B obwem, HabnogaeTca yBenmyeHne ypaHa c
MOMEHTa poXAeHUs A0 crneaylowmx To4eK pasBUTUSA ANs Manblilwen, Korga Habnopgaetcs

npeBbilweHne Ha 50% ypaHa-B-Mo4e, YeM B cpeaHeM (AaHHble MoKa CIIMLUKOM OrpaHu4veHbl ans
BbIBOAOB)

m Do not know toxicity at these levels — main question of the study He 3HaeM TOKCMYHOCTb Ha 3TUX
YPOBHSIX — rMaBHbIX HaLl BONPOC ANA uccrneaoBaHus

*National average based on annual National Health and Nutrition Examination Survey, or NHANES, of 5,000 Americans; about
300,000 Americans have participated in NHANES over past 40 years. NHANES, however, includes few Native Americans.
NBCS sampling is developing its own reference ranges for Navajo people. Ha ocHoBe exerogHoro HaumoHansHoro
obcrnepoBaHna 300poBbA M NTaHUA (kaxabin rog ydacteytoT 5000 amepukaHues—-acero 300 000 3a nocnegHue 40 ner.

OpHako, [0 CUX Nop 3TO UCCreaoBaHe BKIHYano A0BOMbHO Marno KOPEHHbIX aMepuKaHLEeB, B T. Y. HaBaxo.)
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Combined data sets from DINEH Project and

Navajo Birth Cohort Study
(Upcoming seminar presenters)
O6beanHeHHble aaHHble U3 DINEH npoekTta n
nccnenoBaHus poxaeHnsa HaBaxo
(Cnepyrowme poknaabl)

Data from three generations assessed in these studies (O’Donald, Hoover)

[laHHble U3 Tpex NoKoneHun paccmMaTpuBanuck B aTnx nceregosanusx (O'Donald, Hoover)
Chronic exposures during active mining and to legacy waste (L. Hund)

[lonrocpoyHble BO3OENCTBUS, Kak BO BpeMs, Tak 1 nocne aobeiun (L. Hund)

Extensive exposure characterization: XapakTtepunaysa paclumpeHHble BO34eNCTBUSA

= Biomonitoring Bno-MOHUTOPUHT
» Home assessments and environmental monitoring OueHKM XUnbIX MOMELLEHNI

N 9KOSTOrMYECKNUA MOHUTOPUHT
» Self-reported exposures Bo3gencrtsusi, 0 KOTOPbIX COOOLLMN YY4aCTHUKN

Understanding of exposure pathways (Campen, Harmon, Blake): O noHumaHuu nyTen BO3aenNCTBUs

» |nvestigation of mineralogical, physical and geochemical properties of waste affecting exposure
and disease WccnegoBaHne MnMHepanornyeckux, usnvyecknx N reOXMMmnMYeCcKmnx CBOMCTB
OTXO[0B, BNAIOLMX HA BO3AENCTBME N BONesHu

Clinical assessments (Harmon, Erdei) KnunHuyeckne nccrnegoBaHus

Laboratory mechanistic studies (Erdei) JlabopaTopHble MexaHUCTUYeCkne uccnefoBaHus



For our Siberian Colleagues [Onsa Hawwux konner ns Cnéupwm

The DINEH Project and Navajo Birth Cohort Study research team is comprised of
scientists with the University of New Mexico Community Environmental Health
Program (UNM-CEHP), UNM College of Pharmacy and Southwest Research and
Information Center (SRIC), working in collaboration with the people of the Navajo
Nation. We share your concerns about long-term exposures to environmental
contaminants in mining wastes. We hope the presentations you will hear in these
seminars will help you substantiate the need to remediate mining sites and
compensate the people of Zakamensk, Buryatia (map at right), including and
especially the children (photo).  Hawa nccnegosartensckas komaHga COCTOUT U3
y4yeHbix n3 YHusepcuteta Hoto-Mekcuko n KOro-3anagHoro LleHTpa VccnegoBaHum
n VIHhopmaumm, KoTopble paboTatoT B COTpPyAHNYECTBE C nremeHem HaBaxo. Mbil,
Kak 1 Bbl, 06€CMOKOEHbI ONTOCPOYHBIM BO3AENCTBMEM HA OKPY>KAKOLLYIO Cpeay,
KOTOPOE BbI3BAHO 3arpsi3HNTENSIMW B TOPHOMNPOMBILLNEHHbIX OTXoAax. Mbl
HageeMcs, YTO HalW Npe3eHTauun BaM NOMOryT, U MOCHE 3TUX CEMUHAPOB Bbl
cMoxeTe 060CHOBaTb HEOOXOAMMOCTb YNyYLUIEHUS YCAOBUIA B BaLLMX

ropHoAoObIBaOLNX perMoHax. Takke HageeMmcsl, YTO HacereHne B r 3akaMeHCcKe—

B TOM yuncne et (ooTto)— B KOHLEe KOHLOB

nony4ar Kakyt-H1nbyab KoMneHcaumto.

Map and photo by Paul Robinson
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