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Case Study #1: Pueblo de San lldefonso

Climate Change in the Southwest & Implications for the Pueblo

Plutonium Transport Case Study







Pueblo de San lldefonso
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Observed change
in temperature in
the Southwest
from 1901 to 2016

Change in Temperature (°F)
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Source: Fourth National Climate Assessment, \¢dhipacts, Risk and Adaptation in the United Stahttps://nca2018.globalchange.gov



https://nca2018.globalchange.gov/

Precipitation Changes

Observed and projected
precipitation changes vary by
region and season.

Historically, the Southwest has
experienced a decrease for
the period 19862015 relative
to 1901¢1960 (top figure).

Fall
::' Parts of the southwestern

:t\“ ,
" % United States are projected to

_ receive less precipitation in
u the winter and spring.

i

' :
Change in Precipitation (%)

-l T T T T

-30 -25 -20 -16 -10 -5 O 5 10 156 20 25 30

Source: Fourth National Climate Assessment, \¢dhipacts, Risk and Adaptation in the United Stahttps://nca2018.globalchange.gov
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Increased Drought
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Observed Pinon on Tree Die-Off

October 2002 May 2004

—

Arizona, Colorado,
i New Mexico and
Utah, 40% to 80%
of the pifiontrees
died between

§ 2002 and 2003.
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BreshearsB.B, et al. 2009. Tree dieff in response to global changgpe drought: mortality insights from a decade of plant water potahti
measurements. Research CommunicatidfrentEcolEnviron7(4): 185189.


https://cdn.uanews.arizona.edu/s3fs-public/styles/gallery-large-800x600/public/story-images/11731deadtrees4web.jpg?itok=3H6hjRSa
https://cdn.uanews.arizona.edu/s3fs-public/styles/gallery-large-800x600/public/story-images/11731deadtrees4web.jpg?itok=3H6hjRSa

Projected Conifer Tree Mortality
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Fair, J.M., et al. 2018. Avian Communities are decreasing with pinon pine mortality in the southwest. Biological Conservation 226: 186-195.



Observed Increased Wildfires
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Implications for the Pueblo
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Observed Contaminant Movement

Legacy of
contamination + wild
fires + storm events &
erosion = increased
contaminanttransport
towards the Pueblo

LAHDRA report (CDC, 2010); LA &Pueblo Canyons Investlgatlon Report (LANE, Katzman et al. 2001. Cerro Grande Ash as a SOUFCG of
https://www.enerqgy.gov/sites/prod/files/2016/04/f30/CC at%ZOLANLCase%ZOStIaﬂ-\ZZSfmal pdf ElevatedRadsand metals



https://www.energy.gov/sites/prod/files/2016/04/f30/CC_at LANLCase Study2-23-15final.pdf
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LANL T Legacy

» e 2

of Contamination

LAHDRA report (CDC, 2010); LA &Pueblo Canyons Investigation Report (LANL, 2004)
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LANL i The Manhattan Project

Manhattan Project Original
Technical Areal@)), located
within the Town of Los A

,J-" ‘-?ﬁ’
.“..“\&ﬂi{\.‘ ‘1

——— e

Key to Selected Buildings:
D- Plutonium Plant
E- Theoretical Division Offices
G- Graphite Fabrication
J- Research Laboratories

Q- Medical Offices

R- Laboratories

S- Stockroom

Med Lab = Medical Laboratory

LAHDRA report (CDC, 2010); LA &Pueblo Canyons Investigation Report (LANL, 2004)

p of the Onigmnal Technical Area (later called TA-1)

U- Chemistry and Physics Labs
V- Shops

W- Van de Graaff Machines

¥~ Cyclotron

Y- Cryogenics Laboratory

7- Cockcroft-Walton Generator

Gamma- Research for M Division

Sigma- Metals, Plastics, Ceramic
Fabrication




LAHDRA report (CDC, 2010); LA &Pueblo Canyons Investigation Report (LANL, 2004); LA & Pueblo Canyons GW Invest{gatiin Ryt
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Untreated radioactive Waste dlscharglng into Acid Canyon (19%41) from TAL.
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A Main COC = Pu 239/240 -
A Other COCs =-PB4/238, Am241, Pe
210, Ba, La




Pu239/240 in Fine Sediment i Pueblo Canyon
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"
Approximately how much of the LAP Pu mass is on the

Pueblo?

5%

10%

50%

Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app ..



Pu 239/240 Inventory in LA Canyon

;Pueblofde;
[Sanylldefonso;

A LA Canyon pre000 (\M
iInventory: 180mCi
(14% of the Pu
239/240 mass)

I A 50% of LA Canyon Pu
Inventory located in
Lower LAI€ ¢ on the

Pueblo)

LA &Pueblo Canyons Investigation Report (LANL, 2004)
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Cerro Grande Fire T May 2000

https://www.researchgate.net/figure/Cerrdsrandewildfire-asit-approachedLosAlamosNM-in-2000 Thisfire-started-asa_figl 26854444



Cerro Grande - Burned
Area

May 4, 2000

Burned a total of 43,000
acres

Largest Fire in NM up to
that time

43% of LAP watershed
burned

Gallaher and Koch (2004) Cerro Grande Fire Impacts to Water Quali
and Stream Flow near Los Alamos National Laboratory: Results of |

Years of Monitoring
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"u
The fire had an impact on runoff, approximately how much

higher were peak discharges after the fire?

2 times

10 times

200 times

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app



Runoff
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Impact of F

2000 runoff after the fire

x200 greater peak discharges than

previous years
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Katzman et al. 2001. Cerro Grande Ash as a Source of EleRaidshnd metals
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"n
What are some potential sources of Pu to the Pueblo?

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app



Pu 239/240 Transport

Two sources of Pu 239/240:

200071 Fire-related ash + LANL-contaminated soils

Ash was contaminated with both global fallout and legacy aerial
deposition

Post-2000 7T LANL-contaminated solls

Soils and sediments contaminated by LANL releases

Gallaher and Koch (2004) Cerro Grande Fire Impacts to Water Quality and Stream Flow near Los Alamos National LabdtatfriFoResiears of Monitoring



After the fire Pu concentrations were approximately how
much higher than before the fire?

50%

2 times

10 times

Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app



Pu 239/240 in Ash (in 2000)

A Pu 239/240 Concentrations in
ash is higher than other fires

A Surrounding burned forest
had elevated Pu 239/240
levels due to LANL aerial
deposition

A Pu239/240 in ash is a
combination of global fallout
and LANL aerial deposition

lutonivme2ae a0 (G,

Pre-fire

Katzman et al. 2001. Cerro Grande Ash as a Source of EleRadshnd metals



n
Approximately how much Pu was transported 2000-2008?

49%

16%

50%

Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app ..



N
N

/A >959% of

radionuclides
were bound to
suspended
sediment (SS) in
the runoff

Rads and
metals
correlated with
clay and organic
matter in SS

Potentially
significant for
clay gathering



