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Pack stock use: primarily horses and mules
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Grazing and tralise:

Fecal deposition



Stream crossingstirect physical interaction
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Fecal deposition



Backpackers
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Soil compaction
Camping:

Fecal deposition
A Contaminants of emerging concern
(e.g.pharmaceuticals)




Most visitor use occurs dmllslopes not directly in water bodies

Soil loosening, compaction

/

Effects during storms:

Fecal deposition, transport




PAIRED SAMPLING UPSTREAM AND DOWNSTREAM

A ROUTINE
A DURING STORMS

ater Quality Indicators
A E. coli
A Nutrients (C,N, Fecal deposition, transport

A Hormones
A Suspended Sediment ($§C Soil looseninggompaction, erosior
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Backpacker use: generally increasing since 2006

Use Thru-
nights hikers
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Stock use

Resu ItS: . - Backpacker use
Routine Sampling e

Upstream/Downstream
Backpacker use

A moderateheavybackpackeuse

A increases in water quality
indicators observed downstream

A increases were small




Pack stock use in Yosemite: overnight and day use

Administrative:

A Ranger patrol
A Search and Rescue
A Trail maintenance
A Scientific researcH

Concessionaire:

A High Sierra Camps

A Recreational day rides
(stopped after 2015)

Commercial:
A Overnight guided trips
A Drop trips

J7

Private use




20122014 Yosemite parwide
overnight pack stock use/kin

was25% of Sequoia & Kings Cany \.v‘n >

Lyell Canyon:
most popular pack stock grazing S|te
In Yosemite
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Results:

Routine Sampling
Upstream/Downstream
Pack stock grazing

Lyell Canyon

50% of 20042011 mean

A Noincreasesn water quality
indicatorsobserved downstream



Packstoclbay Use: 80% NPS concessional

Name Stock Days

Incidental Business Permits 2,241 8%
National Park Service - Backcountry Utilities 557 | 2%
National Park Service - Miscellaneous 140 1%
National Park Service - Ranger patrol 495 2%
National Park Service - Trail Maintenance 2,254 8%
Private 422 2%

Yosemite Concession Services — Day Rides

Yosemite Concession Services — Special Rides
Yosemite Concession Services - Supplies

Total 26,601

YOSRVildernesOffice, 2004



Concessionaire corral
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Results:
Routine sampling
Packstockrail use

Delaney Creek at PCT crossiag:
A 20122014 mean crossings: 500
A stream crossing width: 10 m

Cathedral Spring at IMT crossir@

A 20122014 mean crossings: 1700

A stream crossing width: 1 m

.|Packstock crossings /
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Results:
Routine sampling
Packstockrail use

Increasein water quality
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Stock use
4 \¥ Backpacker use
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Results:
Hormone sampling
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Results:
Routine sampling recap

1. Detectable changes in concentrations
downstream from backpacker camping
and pack stock stream crossings.

2. Most changes were small.
3. Strongest evidence of effectsackstock

stream crossings, likely from direct physica
interaction with stream.

4. Hormone sampling revealed definitively
human sourced estrogen compounds



Storm Sampling







Y,,
Stock use

L Backpacker use
‘\ D Paired

|:| Paired intensive

Storm Sampling

rain

stage

turbidity

stagetriggered auto sampler
local telemetry- synchronized
GOES telemetry
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Results:

Routine Sampling Storm Sampling
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Storm sampling
recap:

1. Higher concentrations during storms the
during routine sampling.

2. Largest effects observed downstream fr
the pack stock stream crossing. '

3. Possible indication of enhancedbsion
from compacted soils downstream from
backpacker campsites.




Results:
Synoptic survey

63 sites
3 days
8 people

steady-flow
conditions
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Results:
Synoptic survey

E. coli (CFU 100ml*)
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Results:
Synoptic survey

E. coli (CFU 100ml?)
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Paired sampling above and below meadows




Paired sampling above and below meadows

A Low flow velocity
A Increased UV radiation
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Results:
Paired meadows



