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Project Summary, including descriptions of products, work accomplished and/or major
results.

Wet inorganic nitrogen deposition to Loch Vale (NADP site CO98) is estimated to be between
3.0 and 4.25 kg N/halyr. A concerted effort has been made as part of this project to upgrade
the NADP wet deposition collection capability. In 2009 a replicate set of NADP equipment
(NADP site CO89) was installed, the CO98 Belfort rain gage was replaced with a NOAH IV
gage, and trees were trimmed near all collectors so that both CO98 and CO89 now meet NADP
siting criteria. Data from both sites are now telemetered, and new no-glare solar panels were
installed on new scaffolding in 2010. Loch Vale now also maintains a passive ammonia
monitor, installed in 2010. Loch Vale data contributed to a NPS Natural Resource Condition
Assessment for Rocky Mountain National Park and the 2008, 2009, 2010, and 2011 (draft) NPS
Natural Resource Reports: Monitoring and Tracking Wet Nitrogen Deposition in Rocky Mountain
National Park.

Loch Vale stream discharge, weather, and water quality data are available both in text file and
real time from NWIS, the USGS National Water Information Source. A quality assurance report
for all Loch Vale water quality data was published as a USGS Open-File report in 2011 and is
available on the web page (as are all previous QA reports). The Loch Vale website and



methods manual were updated in 2011: http://www.nrel.colostate.edu/projects/lvws. Active
research currently includes microbial and biogeochemical studies of glaciers, waters, and soils,
studies of algal responses to temperature and nutrients in laboratory and field, and studies of
microbial responses to soil organic matter composition in forest plots that have been fertilized
since 1996. LiDAR data obtained in 2010 have been used to support three M.Sc. theses related
to topographic flowpaths.

Field trips are routinely provided for summer students from high schools and universities, and
for state and federal air quality officials.

The following activities were conducted as part of this agreement in 2012:

1. New windshield installed on CO89 (the old one blew off during ferocious windstorm)

2. 2011 data uploaded to NWIS

3. Members of the RMNP Agricultural Subcommittee visited LVWS

4. Members of the Western Mountain Initiative visited LVWS. Forest ecologists Adrian Das,
Phil van Mantgem, Craig Allen, and Don McKenzie convinced us to follow up on extensive
forest mortality with resampling of long-term plots in 2013 and establishment of a more regular
forest health monitoring program.

5. NADP performed a site visit on September 27, 2011 to conduct a systems and performance
survey. Technicians from Environmental, Engineering & Measurement Services, Inc found both
C098 and C0O89 were operating properly with no safety concerns.

6. Research began on benthic algal blooms in The Loch, with weekly samples and continuous
temperature measurements from June through September.

7. Andrew's and Taylor Glaciers and downstream waters were surveyed (along with
unglaciated Loomis Lake, and two other sets of glaciated, rock glacier, and unglaciated sites in
Colorado) for microbial activity, N isotopes, nutrients, and weathering products.

8. Soils and lake water were collected and extracted for a study of lability and microbial uptake
capacity of dissolved organic matter from fertilized and control forest soils.

9. Dr. Ellen Wohl visited LVWS to document forest blow down event

10. We took several high school and college students up with us to perform field work and gain
experience

11. We hosted six undergraduate interns - Austin Sebeck (winter intern), Megan Carroll (winter
intern), Lisa Windom, Tim Fegel, Gillian Gunderson, Nicole Tilley

13. Three students completed their graduate studies (listed below).
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Number of students participating in this project: 11 undergraduates, 4 graduate
students, degrees conferred. Graduate students Cara Moore (M.Sc.defended Feb 27, 2012),
Katie Williams (M.Sc.defended in 2010), Blaine Hastings (M.Sc. defended in 2012) and Brooke
Osborne (M.Sc.defense April 2, 2012) benefited from this project. Undergraduates Shenavia
Balcom, Matt Schoonmeester, William Magee, Michelle Bahnick, Julie Spencer, Austin Sebeck,
Megan Carroll, Lisa Windom, Tim Fegel, Gillian Gunderson, Nicole Tilley either did summer
internships or worked in the laboratory.

Lessons Learned from this project. Longer is better! 2013 is Loch Vale's 30" year of
continuous measurements, and the results of the monitoring reveal unexpected climate changes
with unexpected ecological responses that we are now trying to understand. A celebratory field
trip and symposium is planned for October 2013.

Other Agency involvement: The USGS FORT is a partner in these long term studies at Loch
Vale, ROMO. The Interagency National Atmospheric Deposition Program ensures the long
term quality of the deposition data. Many of the associated watershed studies and monitoring
are sponsored by the USGS-Colorado Water Center, through the Water, Energy and
Biogeochemical Budgets program.



