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Palisade Glacier (July 2018)

Image: Scott Weavil



4-Nonylphenol (4NP)

‘ Natural
Q Hormone
- Surfactant used iIn:

Endocrine
Plastics, detergents, Disruptor
personal care products,
and pesticides

- Endocrine disruptor

- Risk of ovarian and prostate \
cancer Response
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Background




From previous studies...

“[There is an increase in] concentrations of 4NP in snow at
greater distances from the headwall with less topographical
shielding.”

~ Dr. Rebecca Lyons, University of Redlands
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Calculating Snow Volume with LIDAR
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Calculating Snow Volume with LIDAR

Snow-on points
Kings Basin: 585,018,157
Palisade Glacier: 1,579,465

Middle Palisade Glacier: 760,464
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« 4-year difference
« Landform changes

« Subglacial melt







Snow Volume Raster
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Predicting 4NP Concentrations

DEPOSITION DETERMINING FACTORS

CORRELATION BETWEEN SIZE OF CANYON HEADWALLS AND THE AMOUNT
OF NP FOUND IN THEM

TOPOGRAPHICAL SHIELDING (T)

S =rise/run of headwall slope

D = horizontal apex to sample site
H = vertical apex to sample site

X =sample site

mountain headwall

Graphic by Austin Koons
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Concentration Samples

'Middle Palisade Glacier|

Sample Points

A Methods



Middle Palisade Glacier (September 2015)




« Hormonal changes in fish and
amphibians reported at 0.02 mg/L 4NP
In water concentrations (Vazque-Duhalt
et al., 2006)

« Concentrations in snow are greater
than water concentrations

Image: Dr. Rebecca Lyons
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y =-0.037In(x) + 0.1232
R% =0.8606







Calculating 4NP Mass L
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Study Area

Palisade Glacier

South Middle Palisade Glacier

ANP Mass




Concentration

ppm
<0.01
£0.02

<0.03
B < 0.04
B s o0.05
Il < 0.08




LIDAR Is an effective snow surveying technique

Estimating concentration and mass removes
guesswork

Exposure risk application

GIS work supports research
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