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High elevation pressures




Climate pressures

Number of days per year with greater than 1” of precipitation (BTV station).
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The need for science
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Elevation ranges in feet

l:l Less than 1,000
[ 1.000t0 1,500
[ 1.500t0 2,000

D Greater than 2,000

® Streamgage

In New England....

One-third of the land area is
over 1000’, but only 4% of
the USGS stream gages.
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Many high-elevation stressors center on water
* Too much (flooding, erosion)
* Too little (snowmaking withdrawals)
« Aquatic habitat degradation (in-stream flow, embeddedne:
« Water quality degradation (sediment, acid rain, salt)
« Water supply (quantity and quality)
« Wastewater disposal (thin soils)



Mt. Mansfield paired-watershed study
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Paired Watershed Stowe Trail/Road Map

Surface Type

I suilding

- Exposed Soil Surface

- Gravel Surface
| Paved Surface

Ski Trail

9 West Branch Watershed
Q Ranch Brook Watershed

Roads, trails, parking lots, and buildings for the Stowe ski resort
mapped from 1:5000 digital orthophotographs. Surface type was
determined by a combination of visual interpretation of the ortho-
photographs along with ancillary information from statewide trans-
portation data. No accuracy assessment of any kind was
performed.

Produced by:

Jarlath O'Neil-Dunne
UVM Spatial Analysis Lab
22 May 02
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Elevation, in feet
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Streamflow
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VMC website

VMC PROJECT DATABASE

JAIRW “Pores¥ solL  _WATER  |WILDMFE

Froviding the information needed fo understand,
manage, and profect Viermont's forested ecosystems
in & changing glnhasl soviroament

Paired Watershed Study on the East Slope of Mount Mansfield: Hydrologic

Meonitoring
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CURRENT PARTICIPANT(S) E. Pery Thomas
Jor Denner (Prindpal | vesligals
Beverley Wemple
James Kellogg
Jarmie Shanley (Principal linvesligsk
Donald Ross

PAST PARTICIPANT(S) Tim Scherhatskey (1969 - 2000)

PROJECT DESCRIPTION (2000 07 01 Current) Establisk stream gages on Ranch 3rook and
West Branch to hitlate lonc-term hydrology and ‘water gualty program
includ ng: baseline conditions, trends in steam acidbase status, and
cuspended scdiment output. To provide a watcrshed framework for cher
WM efforts including nutrient cyeling, forest heath assessments, and
blo ogical mopitenog

LINK TO DATA West Branch - Live feed of stream gage daa

Ranck Brook - Live feed of stream gage daa




USGS real-time streamflow website

West Branch

USGS 04288225 W BRANCH LITTLE R ABV BINGHAM FALLS NEAR STOWE, VT

PROVISIONAL DATA SUBJECT TO REVISION

F U AR R R SR DR S Time-series:  Current/Historical Observations :E

Output format

Available Parameters Available Period

All 4 Available Parameters for this site

# 00065 Gage height

& DO0BD Discharge
70969 DCP battery voltage
# 099234 Autosampler count

2007-10-01 2012-11-18
2007-10-01 2012-11-18
2012-08-08 2012-11-18
2012-07-26 2012-11-18

aGraph

- Graph w stats

- Graph wio stats

- Table
Tab-separated

Summary of all available data for this site
Instantaneous-data availability statement

Gage height, feet
Most recent instantaneous value: 1,11 11-18-2012 12:35 EST
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Ranch Brook

USGS 04288230 RANCH BROOK AT RANCH CAMP, NEAR STOWE, VT

PROVISIONAL DATA SUBJECT TO REVISION

F AT R SR GO 2T Sl Time-series:  Current/Historical Observations :

Boating safety tips
This station managed by the Montpelier, VT Field Office.

Available Parameters Available Period
All 2 Availsble Parameters for this site
® 00065 Gage height

# 00060 Discharge

2007-10-01 2012-11-18
2007-10-01 2012-11-18

Summary of all available data for this site
Instantaneous-data availability statement

Gage height, feet
Maost recent instantaneous walue: 1.04 11-18-2012 12:55 EST

USRS BAZIIZIN RARCH DRODK AT BANDH CAHP. WERR STORE. V1

Output format
mGraph

o Graph w/ stats
+Graph wfo stats
s Table
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Stowe Watersheds - Annual Runoff
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Inches runoff

Regional runoff comparison
Water Year 2001

west ranch pope  dog ellis
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Pattern through the Year

Average Cumulative Runoff,

WY2001-Wy2014 Monthly Runoff Difference
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Stream flow, mm/hr
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Stream flow, mm/hr
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Streamflow, millimeters per hour
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Increasing peak flows
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Annual peaks from different storms
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Cumulative runoff, mm
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Extreme
events

« High elevation hydrology is under-monitored.

* In 14 years of record, 4 to 6 of the largest storms at each gage
have occurred since 2010.

* In this high-elevation environment, flow peaks (per unit area)
are extremely high.

* Relative peak size varies among storms between basins.

« The annual peak can occur at nearly any time of year and
often on different dates between basins.



Water Quality




West Branch
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o o o
- O o o

1 — —

PN [ T T T O
o -
LO -

1 1 — 1 — 1 1 — 1 1
(@) (@) (@) (@)
Lo (@) Lo (@)
(qp) (qp) (@Q\| (Q\| — ~—

SJo ‘ebieyosig



Ranch Brook

Total suspended sediment, mg/L
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West Branch at
Mt. Mansfield
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Chloride, peq L™

Salty runoff
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Chloride, peq L™
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Key findings
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* The developed basin - West Branch has ~20%
greater runoff per unit area

* The greatest difference occurs late in snowmelt and
through the summer

 This mountain environment has Isolated extreme
events -- frequency and severity IS increasing

* Analysis and journal paper planned for 2016



Proposal: a high-
elevation
monitoring and
assessment
network

High elevation hydrology is unigue and poorly understood
We need science to guide management decisions

We need replication

We seek supporters, collaborators, and funders, but....

We are scrapping just to keep the Mansfield gages running!




