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Expected and Observed Number of Elevated Metal Values 

Cerro Grande Fire 

Number Number Number of 
Of Expected to be elevated tests, 

Metal Tests elevated observed 
Arsenic 227 11 2 
Barium 227 11 8 
Be-?"lium 227 11 2 

227 11 Cadmium 3 
Cobalt 212 11 0 

~ Chromium 227 11 23 
~ Cesium 227 11 20 

Mercury 227 11 5 
Mo~bdenum 181 9 8 

227 ~ Nickel 11 116 
Lead 227 11 0 
Platinum 227 11 0 
Antimony 208 10 0 
Thallium 227 11 0 

~ Uranium 227 11 105 
Tu~sten 208 10 0 



1/1 -III 
'tI 
o 
~ 
c 
o .-
1/1 
1/1 
III .. 
CI 
III 
tI: -ra 
c .-
II.. 

'tI 
III 
tl 
III -III 
III ... 
o 
~ 
ra 
E 
E 
::I 
III 

t 
• I 
! 

• 
~. 

1 , 
00 

! 

• • 

g 

• 
" 

• • 

• o 

g 

, '.: 1, ~ i .: ~ .' ~ '5 
! 

i 
f - " i • 

" " 

• 

-! , 
• 
j -• • 
~ • , 
• 
~ 
I 
• 
1 • • • , 
; 
• • 
; , 
• ; 

! 

, , 
u 

, 
• 
,!,ir 

• • 0 • , 
OJ , 

• , 
° • 

! -, .-
• 0 · ' '1 ,-
, 0 

z~ 

• • 

; 
• 

• 1 , 
• , 
;, 

i , 

• • • • • • • " • • • • 0 • • · 

• • • • • " " 0 • • • 0 • • 
• • " • : • • • • • • • • 

• • • " 0 • • • • • " • " ! • 
• j , 

• • • • I • • " " • • • • • • -• 0 • 
~ • , 

• • I • • • • " " • • " j 
~ • , 

• • • • I • • " • • • • " • • • 

i 
I 

• • • 0 • • • • • • • • • • • • • • , , , 

• • • • • • • • • 
• 0 

• • • , 0 

• • • • • • • • • • • • • • • • • • • • • • • • • • • 'z • • .s-
o 

0 • • • • , • • , • 0 • , • • .. • • 0 0 • • • 0 • • • • • • • • , , , , 
i 

, , , , , 
~ • • , " • , • , • • • • " • • • • • • • • - • • u u z , u Z , 



occupational Group by City and Exposure 
Cerro Grande Fire 

Exposure category 
Occupational Group Exposed Unexposed Total 

(n=83) (n=52) 
National Guard 

Albuquerque 14 10 24 
Santa Fe 24 4 28 

Police 
Espanola 23 0 23 
Santa Fe 2 19 21 

Posta I workers 
Espanola 9 0 9 
Albuquerque 0 2 2 
Santa Fe 1 7 8 

Health department 
Espanola 10 0 10 
Santa Fe 0 10 10 

Firefighters 
Los Alamos 42 0 42 
Santa FEW 20 1 21 
Other (mainly AlbuQ.) 4 25 29 
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Background 
• Mn 4: Cootrolled bur. by Nltional Park Service bqias in 

Bandelier Nation" Monument adjacent to Los Alamos National Lab 
(LANL, 

May 5: Declared wildland fire. 
MIX 10&11: 139 houses burned; 15,000 evacuated. 

Mandatory: Los Alamos. While Rock 
- Voluot ... y: Espailol. 
M,! 13: 100% contained, 47,650 ures 
MIX II: NMDOH invittd CDC to assist: 
- Mitchdl Wolfe. Josb Mott, and eM. Wood departed May Iltti 

. Los Alamos National Laboratory 
- Mesas lnd canyon.s: dey.lion 6,200-7,300 n. 
- 27,sOO .cres 101aJ: fin: bumtd 7,500 acres ofLANL property 
- Fil"t bumed put or all of 111 structures 



Objectives 

Assess environmental monitorinl: data 
Determine necessity of evaluating human elposures 10 potential 
contaminants from wildfire smoke 
If needed. conduct a study 

Objective I : Assess environmental monitoring data 
Routine environmental monitoring 

LANL: annual environmental surveillance report 
- Ai r, water, sediments, soils, lIIimals, food 
- Testing for radiation, metals, poly chIori~ted biphenyls (PCB$), pesticides 
- Results: ~accepttble .. lbtckground levels ofmetlls in most. samples 

· Particulltt miner (New Mui«l &IIvironmenlal Dtpartmtnt-NMl:D. LAN"", 
Pueblos) 
- Part of fire smoke 
- Routine monitoring al various silts (Santa Fe, Taos, Bernalillo, LANL) 
- Not in Espal\ola 

· Radlltion (LANUDOEINMED. Environmental Prottttion AauCf-EPA) 
- l.a/'g(l network ofttsling for gamma (real-tirm. monitoring) plus routine airborne 

particulate samples for gross alpha, beta, gamma or radionoclides 
- Newnet : http://newntt.IanI.lOv/stabyloc.asp 
- Airnet: httpJ/www.air-quality.lanJ.gov/AirConc_CetrOGrandeFire.htm 

Environmental monitoring in response to the fire 
Plrticullte MltlU (NMED. EPA) 
- Additional sites and intervals in area 
- Espanola began May lJ 
- Results: Iowexcepl elevated on l.ANL (TA-S4) May 12-lJ. 

Asbestos control 

Environmental monitoring in response to tbe Cerro Gnnde Fire 
· Asbestos 

- NMED airlwipe samples in Los Alamos town 
- Results 

• Air: low (10 limes below occupational standards) 
• Wipe: 11 houses (including I school), negltivt 

, 



Radiation and mttal monitoring, Los Alamos area 
Environmental monitoring in response to the RadioRudides 
- Many agencies, individually Ind through ooordinlled testing 
- Results; 

• Some samples contained smllllll10unts ofradiOictive material 
• Concentrations well below regulllory levels for safety 
• RldiOlctlve material ddennined to be Dvm tll.tunJ sources 

Environmental monitoring in response to the 
Metals and (hernitals (EPA) 

- 6 monitoring$iteu/'Ound LANL, May 12-17 
- Volllile Organic Compounds-VOCs (toruene, benzene). Polyaromatic 

Hydrocarbons--PAHs (pyrene). pesticides, and metals 
- Only metals in Espaflola. May 14, 
- Results; very low VOC, PAR, and metals 

Assessment and Recommendations 
Asbestos 
- No human testing recommended 

Radiation 
- No humin testing recommended 

Metals and chemicals 
- Human testing recommended for heavy metals 

Objective 1: Determine lIecessity o( tvaluatilll buman up05uI'ts to potential 
wlltamillalllS (I"Om wildfire smoke 

W1Iy did II't' lest /0#' mdllls! 
• MrlOls _fd still hav<t bun pnsrmln propJr when we prrformw OIlr Irs/illg. 

• IlICompletr air MOIliloring do/ap _lOis during zrM/tsI poIrnlial p hwfIfUIl 
..".,.n. 

• Low lewis a/_tals de/rclrd ill trslillK duri"g the fire and ill prrviQIIS f'OIIline 
rnvironmrllla/ frsling (bqore thl! fire) . 

, 



Why did we only test some people wbo were 
exposed to smoke from tbe fire? 

Looked at lhe ' \w'xst-caSf scenario" - peopk from growps most ~ 10 ~ 
wen! 10 be n!~nlo/tllu of lhe ~ poptI/ation 10 make Slin! we didn 'I milS 
tk/«lion of _Ials if liM)! wen! lhere. 

Me/hod of sompfing was nt~ssary becmtst 0/ our goal /0 ptrfOffll /tstil'8 as quickly 
as~hlt on Q $t1ItIpJe f~ fllOUgh 10 n!{NeStIl//he populo/ion 

Objective 3: Conduct study 

Research Questions: 

I "WU exposure to $RlOke from the Cerro Gnnde Fire IlSsociated with elevated 
levels of metals in people in the are. oflbe smoke from the fire?~ 

2. "Were metal levels detected in people lIigli enough to hive negative ht&Ith effects 
or warrant funher testing in more people?" 

Potential buman exposure 
1,600 firer"btel"S 
- ],400 (88%) during May 10-] S, when most ofLANL burned 

Severa] hndred Nltional GUlrd, City and Stlte Police 
- Evacuations 
- Roadblocks 
- Traffic control 

Residenu or Espanola (pop. ',000) alld envinms 
- including Tribal Lands, t .g. San Jklefonso and Santa Cluto Pueblos 

Screening 

. Questionn.irt and urine sample to exposed and unexposed: 
- Firefighters 
- Community 

- People who were outside a grea% deal orlbe time during fire 
- National Guard. City PoIiee. Postal, Health Department 

- Also tested III"ItXpOSed in case certain ()CaJpations or cities might give you higher 
meullevels 

, 

, 
I 



Occupational Group by City and Exposure 
Cerro Grande Fire 

Exposure Category 

Occupational Group Exposed Unexposed 
n:83 0:52 

N;ltional Guard 

Albuquerque •• 10 
Santa Fe 2. • 

Police 
Espano);1 23 • 
Santa Fe 2 •• 

Postal \\'orkers 

Espanola 9 • 
Albulluerque • 2 
Santa Fe • 7 

I-Iealth Department 
[spanola •• • 
Santa Fe • 10 

Fire Fighters 

Los Alamos .2 • 
Santa Fe 2. • 
Other (M.i~l) Albuquuque) 4 25 

. Dtnllitioll Gr"Upo.IIIR": 

- Fiff;fighten: fought fires on LANL during Cerro Grande Fire 
- Community: we«l in Los Alamos or EspaI\ola May 10 or 11 

Lab analysis 
- 16 metals lw;ed on air monitoring, previous LANL SUl'Veillance 
- Took into accounl diluted or concentrated urine 

• For ClCample, drinking a lot of water 

, 

Total 

2. 
28 

23 

21 

9 
2 
8 

•• 
•• 
.2 
21 
29 



What docs "above reference" mean? 
- Reference for expected metalle~I!: SI.llVey of~neraJ US population 
- Above reference: top 5% of Sl.mples in the nationll survey 

- If 100 people, top S ue "above reference" 
- Recentlyobu.ined more stringent reference fur some SlUdy metlls 

Research Question 1: "Was exposure to smoke/rom the Cerro Grande 
Fire associated with elevated metals" 

Answer: No positive association of metals with smoke uposur'e 

• Only exception is cadmium in Nltional Guard, but there Wflre only 2 cadmium le~l 
above reference. Ind the difference in levels between exposed and unexposed 
people was small 

• Some negative &!$OCillions, meaning higher levels in unexposed penons, which 
would be due 10 something oIher than smoke. 

Now ttl's uallline the numbet of people wilh metallevtls above those found in most 
people in the lenenl US pllpulatilln. 

Which metals blve mllr'e thlD the «peeted number or people with Ievds above 
those found in most of the aelienJ populJtioJl? 

(rc:melilber. these metals were IIIOt usodated witJI smoke uposurc:) 

Naturally-occurring uranium concentrations, USA 
High leveh previously shown in Northem New Muko wlter 

Cesium isoto~ testing 
Tes(cd sample with highest cesium to determine cesium isotopes 
1soI0pes identified as nllurally occurring 

III Cs 133 (natural ly occurring) 
- noCs 137 

Discussion 
Some metal levels in people were lbove normal 

Of the 16 metlls tested, cesium, uranium, chromium, and nickel have more than 
expected number of people with values lbove most in the genenl population 

No association ofele~ted metals in people with wildfire smoke exposure 

• 



Study issues 
Sampling 
- needed to a~ quickly because in time intervm from fire to testing, some m~al 

levels m.r.y decrease 

Urine testing 
- could test more people with single wi~ lest than a 24-1lour wine collection 

o.ssiriu t"'a of u POSUni 
- No biomllrker to measure exa~ IIJTIOW\I of exposure, so relied on questionnaire. 

Sil'lCe fire smoke was so widespread, questionnaire was likely a good measure of 
"",ru~ 

Summary 
· We sought to evaluate human CKpOSW"eS to poIentiaJ conlllTlinanu in wildfire smoke 
· Screening for heavy metals was deemed appropriate 
· We tested people from groups we expected to be most exposed 
· Data don't show that metals detected in people were associated with wildfire smoke 
~ 

· But. we found more people than expected l'IId mClllllevels ofuruium, cesium, 
chromium, and nickel thai were greater than those found in most of the general US 
popuhuion 

Further Discussion 
Research Question 2: "Were metal levels detected in people bigh 
enough to cause negative healtb effects, or to war rant further testing 
in more people?" 
- Issues with specific m~a1s 

• possible sources of nickel, cesium, and clunmium 
- Re-testing? 
- Clinical follow-up? 

; 
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