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1 DESCRIPTION
1.1 Purpose

Data collected, analyzed and described hare used to inform the site design activities for NEON
project TeamsEHS (permitting), FCC, ENG and H3lis report was made based on actual site gisit
the 4 NEONcandidatesitesin Domain 19This document presents all the supporting data for FIU site
characterizationat NEON candidate sites d&faribou Poker Watershed (Black Spruce, permafrgst
Advancesite, Della Junction Relocatable Site 1 (well drained black spruce for@s{permafros), Poker
Flats Relocatable Site 2 (black spruce forest, permafrost gradient, burned artd)Eight Mile Lake
Relocatable sit8 (alpine tundra, thermokarsting)

1.2 Scpe

FIU site characterization dagand analysis results presented liig document are fod NEON candidate
sites in Domain 1%aribou Poker Watershg8lack Spruce, permafrgsfédvance site, Delta Junction
Relocatable Site PokerFlatsRelocatablesite 2, and Eig Mile Lake Relocatable sitel8sues and
concerns for each site that need further review are also addressed in this document according to our
best knowledge.

Disclaimeraccuracy of oulatitude and longitude points argulject to the blerances of ouGPS
measurement systeme., ~x3 m.
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2 RELATED DOCUMENT®MACRONYMS

2.1 Applicable Documents

AD[01] | NEON.DOC.011008FIU Tower Design Science Requirements

AD[02] | NEON.DOC.011000FIU Technical and Operation Requirements

ADI[03]

AD[04] | NEON.DOC.0110291U Precipitation Collector Site Design Requirements

2.2 Reference Documents

ROO01] NEON.DOC.000008 NEONAcronym List

RO02] NEON.DOC.000243 NEON Glossary of Terms

RO03]

RO04]

2.3 Acronyms

2.4 Verb Convention

"Shall" isused whenever a specification expresses a provision that is binding. The verbs "should" and
bYlFébh SELINB&aa y2ynYlyRIFEI2NE LINRPOAAAR2YAD h2Afftbh A&
of the design activity.
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3 CARIBOU CREEHROKER FLAVYATERSHETARIBOU POKERDVANCE TOWER SITE
3.1 Site description

NEON candidate tower locatidsb.154010°-147.502581 %t this site is located withilCaribou Poker
Creeks Research Watershed (Figure 1)

Information below aboutCaribouPoker Creeks Research ¥shed (CPCRWS from this webpage:
http://www.lter.uaf.edu/bnz_cpcrw.cfn.

The CaribotPoker Creeks Research Watershed (CPCRW) is a 104 km2 basin north of Fairbanks, Alaska.
The watershed is reservedrfecological, hydrological, and climatic research. It is owned jointly by the
State of Alaska and the University of Alaska Fairbanks. Much of the researatieisn conjunction with

the Bonanza Creek Long Term Ecological Research Program. The entrance to the Research Watershed is
located on the Steese Highway about 31 miles from Fairbakdcess is restricted.

The CaribotPoker Creek Research Watershed (CPCRW) is located in theTamema Uplands of the
Northern Plateaus Physiographic Province (Wahrhaftig 1965), near the town of Chatanika in interior
Alaska. It is centered on 65010' N latitude and 147030' W longitude, and can be found on the Livengood
A-1 and A2 USGS 1:63,360 topaghic map quadrangles. The Yukbanana Uplands are a region of
northeasttrending, roundtopped ridges with gentle slopes. The elevations of these ridges range from
450 to 900 meters with rises of 150 to 500 meters above the adjacent valley bottomallTviat

covered valley floors are generally flat.

The CPCRW basin is a northesmithwest trending oval about 16 kilometers and eight kilometers wide.

The total area of the watershed is about 104%mith the Caribou Creek drainage comprising about 40
percent of the area. Elevations within CPCRW range from 210 meters at Poker Creek near the Chatanika
River to 826 meters at the northern part of the watershed.

The CaribotPoker Creeks Research Watershe®GBW) is a relatively pristirEasin reserved for
meteorologic, hydrologic, and ecologic research, with no current human influence (other than scientific
research). The Boreal Ecology Cooperative Research Unit and Water and Environmental Research Center
have been collecting climate and hydrology datacsii969, as well as ecological studies on a more
sporadic schedule. In addition, access to the watershed has been upgraded by the construction of a
bridge across the Chatanika River, completed on 5 August 1995. There is a rustic field camp with
accommodaidns for sleeping and eating, and field laboratory with a generator for line pisveow

over run by mice and is uninhabitable

The CPCRW is unigue among such research areas in the United States in that it is the only one in the
zone of discontinuous pernfrast, which comprises a large portion of the state of Alaska, including most

of interior Alaska. It is fairly representative of upland headwater stream basins in subarctic Alaska. The
hydrology of CPCRW is a major driver of the aquatic ecology and brmgestry of the basin, while

events in the terrestrial portions of the watersheds set the stage. Hpirlmgical research in CPCRW

has several major thrusts: to assess the role of disturbance in the terrestrial landscape (e.g. wildfire,
herbivory, loggingon subarctic stream ecosystems, to assess the influence of discontinuous permafrost
on fresh water ecology, and to assess the validity of the River Continuum concept in a subarctic context.

Permafrostis discontinuously distributed within CPCRW, detaedi by low sun angle at high latitude,
local topography, and successional status. The permafrost mosaic of the surrounding taiga forest
uplands exerts a powerful influence over hydrological patterns within the watershed. Stream flow is a

Page3 of 133


http://www.lter.uaf.edu/bnz_cpcrw.cfm

Author. Date

n e ;.3 n Title: D19FIUSite CharacterizationSupporting Data | | Ayres/Loescher 09126/2011

NEON Doc.:#NEON.DOQ11051 Revision: B

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

mixture of highlyariable shallow subsurface storm runoff events from permafrost dominated areas and
consistent groundwater base flows from permafrost free areas. In addition to physical effects on stream
ecology, these two distinct flow regimes have divergent influenaesstoeam biogeochemistry with
important ramifications for food webs. Permafrost here may be sensitive to global climate change
because of its position close to the southern limit of permafrost in Alaska. In CPCRW, there are first
order streams with a rangef 4% to 55% of their catchments underlain by permafrost, allowing tests of

a number of hypotheses of permafrost effects on stream ecosystems, including patterns of
concentrations and export of carbon, nutrients and sediment.

4 NEON Candidate Location
E Carihou Poker Property Boundary

Domain 19 - Caribou Poker Creeks Watershed

Figurel. Boundary map fo€CaribouPokerAdvance sitand candidate tower locatian
3.2 Ecosystem

In CPCRWhe mosaic of plant communities found in the subarctic biome is structured by a number of
ecological processes. Wildfire is common in the subarctic uplandsisghéd primary reset mechanism

for forest succession in terrestrial upland ecosystems. In the lowland floodplains, the meandering of
large rivers exposes silt banghich are then colonized by shrubs and trees, initiating primary forest
succession. Locabnditions such as hydrology, topography and microclimate determine the path and
rate of forest succession in both floodplains and uplands. Superimposed on this forest mosaic are insect
and mammalian herbivores that can influence ecosystem properties saghpalatability and
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decomposability of leaves and leaf litter, and indeed can restructure forest succession (e.g. massive tree
mortality caused by spruce bark beetles). CPCRW does not contain the full range of these forest types
and ages: stanthitiating fires, and perhaps some logging by early settlers, since the turn of the century
have resulted in young (i.e. @D year old) stands of birch and aspen on south facing slopes, while older
uneven aged (e.g. up to 200 year) black spruce stands dominate ntim facing slopesA fire came
through in 2004, burning patches of forest with, at times, cool fires lealdrge amounts of live
biomass intactand a patchy landscape towards the eastern part of the parddiis has also resulted in
areas of active recitment. White spruce may be undeepresented. Stream valley bottoms are
generally treeless. Moose and beaver are common in CPCRW, so it is likely that there are patches of
herbivoreimpacted vegetation. The tops of the peaks and ridges provide-apire habitat (Info
source:http://www.lter.uaf.edu/bnz_cpcrw.cfn).

Vegetationand land coveimformation atsurrounding regiorare presented below

¥ NEON Cancidate Location

£33 caibou Poker Property Boundary

[_] Alaska Sub-boreal Avalanche Slope Shrubland

[_] Alaska Sub-boreal Mesic Subalpine Alder Shrubland

[ Barren

I ocveloped-Low Intensity

[ ocveloped-Open Space

I open water

[ snow-ice

[ wester North American Boreal Alpine Dryas Dwarf-Shrubland
[ Western North American Boreal Alpine Dwarf-Shrub Summit

[ western North American Boreal Alpine Ericaceous Dwarf-Shrubland
[] Western North American Boreal Alpine Floodplain

[] Western North American Boreal Alpine Mesic Herbaceous Meadow
[ vvestern North American Boreal Black Spruce Dwar-Tree Peatiand
[] Western North American Boreal Black Spruce Wet-Mesic Slope Woodland
["] Western North American Boreal Black Spruce-Tamarack Fen
I western North American Boreal Deciduous Shrub Swamp

[ Westem North American Boreal Dry Aspen-Steppe Bluff

[E western North American Boreal Dry Grassland

[ Wester North American Boreal Freshwater Aquatic Bed

[E7] Western North American Boreal Freshwater Emergent Marsh

[ Westem North American Boreal Herbaceous Fen

I vester North American Boreal Low Shrub Peatland

[ Wester North American Boreal Low Shrub-Tussock Tundra

[ ester North American Boreal Lowland Large River Floodplain Forest and Shrubland
I vvestern North American Boreal Mesic Birch-Aspen Forest

[ Westem North American Boreal Mesic Black Spruce Forest

[ western North American Boreal Mesic Scrub Birch-Willow Shrubland
B Western North American Boreal Montane Floodplain Forest and Shrubland
I vvestern North American Boreal Riparian Stringer Forest and Shrubland
I vestern North American Boreal Sedge-Dwarf-Shrub Bog

[ Western North American Boreal Shrub and Herbaceous Floodplain Wetland
[] Western North American Boreal Spruce-Lichen Woodland

I Western North American Boreal Subalpine Balsam Poplar-Aspen Woodland
["] Western North American Boreal Treeline White Spruce Woodland

[ western North American Boreal Tussock Tundra

[ Westem North American Boreal Wet Black Spruce-Tussock Woodland

[ Western North American Boreal Wet Meadow

Domain 19 - Caribou Poker Creeks Watershed

[ Westem North American Boreal White Spruce Forest
[ Westem North American Boreal White Spruce-Hardwood Forest
B \estern North American Sub-boreal Mesic Bluejoint Meadow

Figure2. Vegetativecover map ofCaribou PokeAdvance tower sitend surrounding areas
(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.hth

Table 1 Percent_and cover typat Caribou Poker Advance tower séadsurrounding areas
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.ht

Vegetation Type

Area (km?)

Percentage

Open Water

0.0072

0.01

Snowlce

17.2142447

15.54

Barren

5.8355636

5.27

Western North American Boreal White Spruce Forest

36.6064418

33.05

Western North American Boreal Treeline White Spruce Woodland

7.64661699

6.90

Pageb of 133



http://www.lter.uaf.edu/bnz_cpcrw.cfm
http://landfire.cr.usgs.gov/viewer/viewer.htm
http://landfire.cr.usgs.gov/viewer/viewer.htm

Title: D19FIUSite CharacterizationSupporting Data Author

Luo/ Ayres/Loescher

Date

09/26/2011

neen

- @ " NEONDoc:NEON.DOO11051 Revision: B
Western North American Boreal Sprdcehen Woodland 0.27650443 0.25
Western North AmericaBoreal White Sprucelardwood Forest 16.7841059 15.15
Western North American Boreal Mesic Black Spruce Forest 10.3646816 9.36
Western North American Boreal Mesic Bikbpen Forest 10.6862024 9.65
Western North American Boreal Subalpine Bal&uoplarAspen Woodland| 0.01252903 0.01
Alaska Sulboreal Avalanche Slope Shrubland 0.0053689 0.00
Alaska Sulboreal Mesic Subalpine Alder Shrubland 0.01193939 0.01
Western North American Boreal Mesic Scrub BiMitow Shrubland 1.08670256 0.98
WesternNorth American Boreal Dry Grassland 0.07239998 0.07
Western North American Boreal Montane Floodplain Forest and Shrubl| 1.87032514 1.69
Western North American Boreal Lowland Large River Floodplain Fores

Shrubland 0.02892526 0.03
Western North American Boreal Riparian Stringer Forest and Shrublan 0.0108 0.01
Western North American Boreal Herbaceous Fen 0.00892903 0.01
Western North American Boreal SedpwarfShrub Bog 0.03506889 0.03
Western North American Boreal Low ShRdmatland 0.10577344 0.10
Western North American Boreal Black Spruce DweaE Peatland 0.73199914 0.66
Western North American Boreal Black Spruce Wesic Slope Woodland | 0.43116495 0.39
Western North American Boreal Black Sprlieenarack Fen 0.12470568 0.11
Western North American Boreal Deciduous Shrub Swamp 0.14677279 0.13
Western North American Boreal Freshwater Emergent Marsh 0.01105269 0.01
Western North American Boreal Wet Meadow 0.01285269 0.01
Western North American Boreal L&hrubTussock Tundra 0.56197663 0.51
Western North American Boreal Wet Black Sprliaesock Woodland 0.08112615 0.07
Western North American Boreal Alpine Mesic Herbaceous Meadow 0.00327634 0.00
Western North American Boreal Alpine Dryas Dv@&mfubland 0.0009 0.00
Western North American Boreal Alpine Ericaceous D@&hartibland 0.0009 0.00
Total Area sq km 110.77705 100.00

The ecosystem inside the tower airshaxd around toweris dominant byblack gruce tussocktundra
woodland(Figure 3)This is black spruderest on permafrost. Forestanopy is opemwithout the typical
conifer coneshape. Canopground projection coveragis ~50%- 60% Max canopy height is 2Im, and
the mean canopy height is ~10 m. Tree density is-2(D stems hd LAl is ~ 1 for the black spruce
forest. Birch horsetailand other shrubs fornan understory layer with height ~1.2 mThe noss layer
(sphagnuns, reindeer lichen, etci¥ very thick(can be >40 cmylense,and forms anotherunderstory at

ground level(Figuire 4) Relief ofsphagnumground cover is 20 cm without compression of the spongy

structure. Tussockundra grassis also one of the major components at ground leWdle height of the
individual tussock can be >50 c@mopy heightsfor grass and otheannuals is ~ 0.2 m. Theé\l is ~1.3

for the understorymaking a total LAI of 2.3.
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Table 2 Ecosystenand siteattributes for CaribouPoker advancéower site.
Ecosystem attributes Measure and units

Mean canopy height 8m
Surface roughneés 1.2m
4.7m

Zero place displacement height
Structural elements Open black spructrest with dense

understory at ground leve
Time zone Alaska Standard Tim
Magnetic declination 20° 59' E changing by 0°' 2¥/year

Note,®*Fromfield observation

3.3 Soils
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3.3.1 Soil description

Soil data and soil maps (Figir@able 3below forCoribouPoker towersite were collectedrom 2.2
km? NRCS soil mafgtp://websoilsurvey.nrcs.usda.gov/app/HomePage.htim determine the
dominant soil types in the larger tower foot print. Thias done to assure that the soil array is in the
dominant (or in the calominant) soil type present in the tower footprint.
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Figure5. 2.2km? soilmap for @ribou PokerNEON advanced tower sitBottom image shows the same
area wth a background imagéut without a scale bar.

Map Unit DescriptionThe map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey arBlae map unit descriptions in thieport, along with the
maps, can be usea tdetermine the composition angroperties of a unit.A map unit delineation on a
soil map represents an area dominated by one or nraggor kinds of soil or miscellaneous areds.

map unit is identified and nameatcording to the taxonomic classification of the dominant saNsthin

a taxonomiaclass there are precisely defined limits for the properties of the s@ifsthelandscape,
however, they have theharacteristic variability of all natural phenomen#us, the range of some
observed properties may extend beyond the limits defined for a taxonomic classs of soils of a
single taxonomic class rarely, if ever, can be mapped withmmlitding areas of other taxonomic classes.
Consequently, every mapit is madeup of the soils or miscellaneous areas for which it is named and
some minorcomponents that belong to taxonomic classes other than those of the major sbdst

minor soils have properties similar to those of the dominant soil or soils iméqeunit, and thus they

do not affect use and managementhese are calledon-contrasting, or similar, componentg.hey

may or may not be mentioned ingarticular map unit descriptionOther minor components, however,
have propertiesand behavioral lsaracteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, compon&htsygenerally are in small areas
and could not be mapped separately because ofst@le used Some small areas sfrongly

contrasting soitypes or miscellaneous arease identified by a special symbol on the maffancluded

in the database for given area, the contrasting minor components are identified in the map unit
descriptions along with some characteitst of each A few areas of minocomponents may not have
been observed, and consequently they are m@ntioned in the descriptions, especially where the
pattern was so complex thatitas impractical to make enough observations to identify all the aaits
miscellaneous areas on the landscapke presence of minor components in a map unit in no way
diminishes theusefulness or accuracy of the datéhe objective of mapping is not to delinegtere
taxonomic classes but rather to separate the landsdapelandforms odandform segments that have
similar use and management requiremeni&hedelineation of such segments on the map provides
sufficient information for thedevelopment of resource plans. If intensive use of small areas is planned,
however,onsite investigation is needed to define and locate the soils and miscellaageas.An
identifying symbol precedes the map unit name in the map unit descriptieash description includes
general facts about the unit and gives important godperties and qualities.

Soils that have profiles that are almost alike make up a soil seliethe soils o& series have major
horizons that are similar in composition, thickness, andingement. Soils of a given series can differ in
texture of the surfae layer, slopestoniness, salinity, degree of erosion, and other characteristics that
affect their useOn the basis of such differences, a soil series is divided into soil phases. thast of
areas shown on the detailed soil maps are phases of saélss@iine name o soil phase commonly
indicates a feature that affects use or managemedrbrexample, Alpha silt loam, O to 2 percent slopes,
is a phase of the Alpha seri€&ome map units are made up of two or more major soils or miscellaneous
areas.These map units are complexes, associations, or undifferentiated groupsmplex consists of
two or more soils or miscellaneous areas in such an intrigateern or in such small areas that they
cannot be shown separately on the mapihe pattern and pportion of the soils or miscellaneous
areas are somewhat similar all areas.AlphaBeta complex, 0 to 6 percent slopes, is an example.
association is made up of two or more geographically associated saoilscgllaneous areas that are
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shown as ae unit on the mapsBecause of presemtr anticipated uses of the map units in the survey
area, it was not considergaractical or necessary to map the soils or miscellaneous areas separately.
Thepattern and relative proportion of the soils or miscek@us areas are somewhsimilar. Alpha

Beta association, 0 to 2 percent slopes, is an exanfheundifferentiated group is made up of two or
more soils or miscellaneous arehsit could be mapped individually but are mapped as one unit
because similainterpretations can be made for use and managemerite pattern and proportioof

the soils or miscellaneous areas in a mapped area are not unifArmarea came made up of only one
of the major soils or miscellaneous areas, or it can be mgdef allof them. Alpha and Beta soils, 0 to
2 percent slopes, is an examplBome surveys include miscellaneous aregigsch areas have little or no
soilmaterial and support little or no vegetatiorRock outcrop is an examplédditional information
about themap units described in this report is availablether soil reports, which give properties of
the soils and the limitations, capabilitiemd potentials for many use®lso, the narratives that
accompany the soil reportdefine some of the propertiemcluded in the map unit descriptions.

Table3. Soil Series and percentage of soil series wRtdkm? centered on the tower
Area Object Interest (AOI) is the mapping unit from NRCS.

North Star Area, Alaska (AK642)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
112 Gilmore silt loam, 12 to 45 percent slopes 155.0 29.1%
113 Gilmore-Ester complex, 15 to 45 percent slopes 6.1 1.1%
115 Goldstream peat, 0 to 3 percent slopes 141 2.6%
118 Histic Pergelic Cryaquepts, fans, 1 to 20 percent 2390 44 9%
slopes
119 Histic Pergelic Cryaquepts, 15 to 45 percent 1171 22 0%
slopes
122 Histic Pergelic Cryaquepts-Typic Cryochrepts 0.1 0.0%
complex, 15 to 45 percent slopes
130 Saulich peat, 3 to 7 percent slopes 1.5 0.3%
Totals for Area of Interest 532.8 100.0%

North Star Area, Alaska 112Gilmore silt loam, 12 to 4%ercent slopesMap Unit SettingElevation:

750 to 1,300 feet Mean annual precipitation: 10 to 14 inches Mean annual air temperature: 25 to 28
degrees F Frodtee period: 80 to 120 daylglap Unit CompositionGilmore and similar soils: 85 percent
Minor commnents: 15 percenDescription of Gilmore Setting.andform: Hills Landform position (two
dimensional): Backslope, summit Landform position (thdléeensional): Crest, interfluve, head slope,
nose slope, side slope Dowgiope shape: Linear, convex Acrkskpe shape: Convex, linear Parent
material: Loess over residuum weathered from scRigiperties and qualitiesSlope: 12 to 45 percent
Depth to restrictive feature: 13 to 24 inches to paralithic bedrock Drainage class: Well drained Capacity
of the most limiing layer to transmit water (Ksat): Moderately high to high (0.60 to 2.00 in/hr) Depth to
water table: More than 80 inches Frequency of flooding: None Frequency of ponding: None Available
water capacity: Very low (about 2.9 inchds)erpretive groupsLard capability (nonirrigated): 7e
Typical profileO to 3 inches: Slightly decomposed plant material 3 to 6 inches: Silt loam 6 to 12 inches:
Silt loam 12 to 19 inches: Very channery silt loam 19 to 72 inches: Weathered bddnock
Components Cryochrept®acent of map unit: 8 percent Landform: Hills Doglope shape: Linear
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Acrossslope shape: Lineddlistic pergelic cryaquepts, 23Rercent of map unit: 7 percent Landform:
Hills Downslope shape: Concave Acresdspe shape: Concave

North Star Area, Alaskd 13t GilmoreEster complex, 15 to 45 percent slopeblap Unit Setting
Elevation: 750 to 1,300 fedflean annual precipitation: 10 to 14 inch&fean annual air temperature:
25 to 30 degrees Frostfree period: 80 to 120 daydap Unit CompositionGilmore andsimilar soils: 50
percent Ester and similar soils: 30 perceltinor components: 20 percenbDescription of Gilmore
Setting Landform: HillsLandform position (twedimensional): Backslope, summniiandform position
(three-dimensional): Crest, interfluve, heaope, nose slope, side slopPownslope shape: Linear,
convexAcrossslope shape: Convex, lineBarent material: Loess over residuum weathered from schist
Properties and qualitiesSlope: 15 to 45 percenDepth to restrictive feature: 13 to 24 inches to
paralithic bedrockDrainage class: Well drainéglpacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.60 to 2.00 in/tbepth to water table: More than 80 inches
Frequency of flooding: Nonerequency of ponding: Non&vaihble water capacity: Very low (about 2.9
inches) Interpretive groupsLand capability (nonirrigated): 7€ypical profileO to 3 inches: Slightly
decomposed plant materiad® to 6 inches: Silt loaré to 12 inches: Silt loari2 to 19 inches: Very
channery siltloam 19 to 72 inches: Weathered bedroékescription of EstelSetting Landform: Hills
Landform position (twedimensional): Backslopeandform position (threelimensional): Head slope,
side slopeDownslope shape: Lineakcrossslope shape: Concave, lineapnvexParent material: Mossy
organic material over colluvium and/or loesser residuum weathered from schi®roperties and
gualities Slope: 15 to 45 perceriDepth to restrictive feature: 7 to 30 inches to permafrost; 14 to 39
inches to paralithic bedick Drainage class: Very poorly drain€dpacity of the most limiting layer to
transmit water (Ksat): Very 10§0.00 to 0.00 in/hr)Depth to water table: About 0 inchésequency of
flooding: NoneFrequency of ponding: NonAvailable water capacity: Verywo(about 1.3 inches)
Interpretive groupsLand capability (nonirrigated): 7Wypical profileO to 9 inches: Ped to 12 inches:
Mucky silt loam12 to 21 inches: Very channery silt lo&@h to 72 inches: Weathered bedro&kinor
ComponentsCryochreptsPercentof map unit: 4 percentLandform: HillsDownslope shape: Linear
Acrossslope shape: LinedfairbanksPercent of map unit: 4 percettandform: Hilld. andform position
(two-dimensional): Backslopeandform position (threelimensional): Interfluve, head slepsideslope
Downslope shape: Convex, lineAcrossslope shape: Linear, convélistosols, permafrosPercent of
map unit: 4 percentandform: DepressionBownslope shape: Concavicrossslope shape: Concave
SteesePercent of map unit: 4 perceritandfom: HillsLandform position (twedimensional): Shoulder,
backslopelLandform position (threglimensional): Interfluve, head slope, noslpe, side slope, crest
Downslope shape: Convex, lineércrossslope shape: LineaRock outcropPercent of map unit: 4
percentLandform: Hills, ridges

North Star Area, Alaska 115Goldstream peat, O to 3 percent slopes: Map Unit SettiBlgvation: 750

to 1,300 feet Mean annual precipitation: 10 to 14 inches Mean annual air temperature: 25 to 28 degrees
F Frostfree period 80 to 120 daydap Unit CompositionGoldstream, non flooded, and similar soils: 90
percent Minor components: 10 percemescription of Goldstream, Non Flooded Settihgndform:
Alluvial flats Dowsslope shape: Concave, linear Acrsksppe shape: Concavenear Parent material:
Organic material over loegroperties and qualitiesSlope: 0 to 3 percent Depth to restrictive feature:

14 to 24 inches to permafrost Drainage class: Very poorly drained Capacity of the most limiting layer to
transmit water (Ksat)Very low (0.00 to 0.00 in/hr) Depth to water table: About O inches Frequency of
flooding: None Frequency of ponding: None Available water capacity: Low (about 3.6 inches)
Interpretive groupsLand capability (nonirrigated): 6Wwypical profile0 to 9 inchs: Mucky peat 9 to 12
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inches: Mucky silt loam 12 to 20 inches: Silt loam 20 to 72 inches: Md#nat Components Aquepts
Percent of map unit: 4 percent Landform: Depressions Dslape shape: Concave Acresdspe shape:
ConcaveHistosols, permafrostPeicent of map unit: 3 percent Landform: Depressions Dalape

shape: Concave Acraskpe shape: Concaudistic pergelic cryaquepts, 22Bercent of map unit: 3
percent Landform: Alluvial flats Dovatope shape: Concave Acredspe shape: Concave

North Str Area, Alaska 118 Histic Pergelic Cryaquepts, fans, 1 to 20 percent slopes Map Unit Setting
Elevation: 750 to 1,300 feet Mean annual precipitation: 10 to 14 inches Mean annual air temperature:
25 to 28 degrees F Freee period: 80 to 120 dayslap Unit CompositionHistic pergelic cryaquepts,

231, and similar soils: 90 percent Minor components: 10 perdeascription of Histic Pergelic
Cryaquepts, 231 Settind-andform: Alluvial fans Dowslope shape: Concave Acredspe shape:
Concave Parent materialoéss over colluviurRroperties and qualitiesSSlope: 1 to 20 percent Depth to
restrictive feature: 8 to 39 inches to permafrost; 16 to 72 inches to paralithic bedrock Drainage class:
Poorly drained Capacity of the most limiting layer to transmit water {K¥ary low (0.00 to 0.00 in/hr)
Depth to water table: About O to 6 inches Frequency of flooding: None Frequency of ponding: None
Available water capacity: Moderate (about 6.4 inchesiterpretive groups Land capability
(nonirrigated): 7wTypical profile0to 13 inches: Peat 13 to 19 inches: Silt loam 19 to 26 inches: Silt loam
26 to 72 inches: Material 72 to 72 inches: Bedrbtikor Components Histosols, permafrogtercent of

map unit: 5 percent Landform: Depressions Deslope shape: Concave Acresspe shape: Concave
Histic pergelic cryaquepts, 231 moderately steBgrcent of map unit: 5 percent Landform: Alluvial fans
Downslope shape: Concave Acredspe shape: Concave

North Star Area, Alaska 119Histic Pergelic Cryaquepts, 15 to 45 percent slopesip Unit Setting
Elevation: 750 to 1,300 feet Mean annual precipitation: 10 to 14 inches Mean annual air temperature:
25 to 28 degrees F Fresee period: 80 to 120 daylap Unit CompositionHistic pergelic cryaquepts,
231, and similar soils: 90 percentilfdr components: 10 percenDescription of Histic Pergelic
Cryaquepts, 231 Setting.andform: Hills Dowslope shape: Concave Acredspe shape: Concave
Parent material: Loess over colluviuRroperties and qualitiesSlope: 15 to 45 percent Depth to
restridive feature: 8 to 39 inches to permafrost; 16 to 72 inches to paralithic bedrock Drainage class:
Poorly drained Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 in/hr)
Depth to water table: About O to 6 inches Frequemdyflooding: None Frequency of ponding: None
Available water capacity: Moderate (about 6.4 inchésiterpretive groups Land capability
(nonirrigated): 7wTypical profile0 to 13 inches: Peat 13 to 19 inches: Silt loam 19 to 26 inches: Silt loam
26 to 72 nches: Material 72 to 72 inches: Bedrobkinor Components Cryaquepts, permafrost
substratum Percent of map unit: 5 percent Landform: Hills Deslope shape: Concave Acredspe
shape: Concavélistosols, permafrostPercent of map unit: 5 percent Landforidepressions Down
slope shape: Concave Acredepe shape: Concave

North Star Area, Alaska 122Histic Pergelic CryaquepiBypic Cryochrepts complex, 15 to 45 percent
slopes: Map Unit Settingelevation: 750 to 1,300 feet Mean annual precipitation: 10 tonthes Mean

annual air temperature: 25 to 28 degrees F Ffosé period: 80 to 120 day®lap Unit Composition

Histic pergelic cryaquepts, 231, and similar soils: 55 percent Typic cryochrepts and similar soils: 35
percent Minor components: 10 percenbesciption of Histic Pergelic Cryaquepts, 231 Setting
Landform: Hills Dowslope shape: Concave Acredspe shape: Concave Parent material: Loess over
colluviumProperties and qualitiesSlope: 15 to 45 percent Depth to restrictive feature: 8 to 39 inches to
permafrost; 16 to 72 inches to paralithic bedrock Drainage class: Poorly drained Capacity of the most
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limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 in/hr) Depth to water table: About O to 6
inches Frequency of flooding: None Frequency arfiding: None Available water capacity: Moderate
(about 6.4 incheshnterpretive groupsLand capability (nonirrigated): 7Wpical profileO to 13 inches:

Peat 13 to 19 inches: Silt loam 19 to 26 inches: Silt loam 26 to 72 inches: Material 72 to 72 inches:
BedrockDescription of Typic Cryochrepts Settingandform: Hills Dowaslope shape: Linear Acress
slope shape: Linear Parent material: Loewer colluviumProperties and qualitiesSlope: 15 to 45
percent Depth to restrictive feature: 16 to 47 inches to paralithic bedrock Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 irépth Bo water

table: More than 80 inches Frequency of flooding: None Frequency of ponding: None Available water
capacity: Low (about 5.9 inchdsiterpretive groupsLand capability (nonirrigated): 7Bypical profileO

to 2 inches: Silt loam 2 to 26 incheSilt 26 to 32 inches: Very channery silt loam 32 to 60 inches:
Weathered bedrockMinor Components Cryochrepts, wePercent of map unit: 5 percent Landform:
Hills Downslope shape: Concave Acredspe shape: ConcavRock outcropPercent of map unit: 5
percent Landform: Hills, ridges

North Star Area, Alaska 130Saulich peat, 3 to 7 percent slopes Map Unit SettiBgvation: 750 to
1,300 feet Mean annual precipitation: 10 to 14 inches Mean annual air temperature: 25 to 28 degrees F
Frostfree period: 80 t0120 daysMap Unit CompositionSaulich and similar soils: 90 percent Minor
components: 10 percerbescription of Saulich Settingandform: Valley sides Landform position (two
dimensional): Toeslope, footslope Landform position (thd@aensional): Base gte, side slope Down
slope shape: Linear, concave Acrekmpe shape: Linear Parent material: Colluvium and/or loess
Properties and qualitiesSlope: 3 to 7 percent Depth to restrictive feature: 14 to 24 inches to permafrost
Drainage class: Very poorly drathCapacity of the maost limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr) Depth to water table: About 0 inches Frequency of flooding: None Frequency of
ponding: Frequent Available water capacity: Low (about 3.6 indhepretive groups Land capability
(nonirrigated): 6wTypical profileO to 16 inches: Peat 16 to 21 inches: Mucky silt loam 21 to 72 inches:
Material Minor Components Histosols, permafrosPercent of map unit: 5 percent Landform:
Depressions Dowaslope shape: Concave Assslope shape: Concaudistic pergelic cryaquepts, 231
Percent of map unit: 5 percent Landform: Alluvial fans Delape shape: Concave Acredspe shape:
Concave

3.3.2 Soil semivariogram description

The goal of thisspect of thesite characterization i® determine the minimum distance between the
soil plots in the soil arraguchthat data farther aparcan be considered spatially independent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
charaderize spatial autocorrelation between mapped samples of a quantitative variabig §oil
property datain our case).In an empiricalsemiariogram, the averagef the squared differencsof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of the average samance versus distance class (Figire
For the theoretical variogram models considered here, the gari@nce will converge othe total
variance at distances for which values are no longer spatiallyeutelated (this is referred to as the
range, Figur®).
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For the theoretical variograms considered hetage parameters estimated from thidata are used to
fit a semivariogram model tche empirical semivariogram. This model is then assumed to quantitatively
represent the correlation as a function of distar{€&gureb), the range, the sill (the sill is the asymptotic

value of semivariance at the range), and the nugget (which describes sampling error or variation at
distances below those separating the closest pairs of samplé®).range, sill and nuggate estimated
from theoretical models thaarefitted to the empirical variograms using ndinear least squares
methods.

The variogram analysis will be used, to determine the spatial scales at which we can consider soil
measurements spatially independent. This cheazation will directly inform theminimumdistance
betweeni) soil plos within each soil arrayij) the soil profile measurementsi) EP plots, antV) the
microbial samplindpcations These data will directly inform NEON construction and site desig
activities.

T(5.5)

Partial ,

Sill |
i ':- .
i Sill

Range i
Mugget { - )
Cistance

Figure6. Example semivariogram, depicting range, sill, and nugget.
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Figure?. Spatially cyclic sampling design for the measurements of soil temperature and soil water
content.
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Field measurements of soil temperaturel@ cm) and moisture (@5 cm) werdaken on22 June2010

at the Caribou Poker Comgte. The sampling points followed the spatially cyclic sampling dbgign
BondLamberty et al(2006)(Figure7). Soil temperature and moisture measurements were collected
alongthree transects (210 m, 84 m, and 84 m) locatethi@ expected airshed aaribou Poker Core

site. Details of how the airshed was determined are provided befwil. temperature was measured

with platinum resistance temperature sensors (RTD 810, Omega Engineering Inc., StamfordsGil') and
moisture was measured wittime domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan
uT)

As well as measurirgpil temperature and moisture at each sample point in Figiir@easurements
were also taken 30 cm in front and behind the sampling point along the axis of the transect. For
example, at the 2 m sampling point, soil temperature and moisture was measufed at, 2 m, and 2.3
m; this data is referred to as mobile data, since the measurements were taken at many different
locations.Soil temperature and moisture wergot continuously recorded at a single fixed location
(stationary data) throughout the sampiirtimeat this site due to lack of available memory in the data
logger

Data collected were used for geospatial analyses of variograms in the R statistical computing language
with the geoR package to test for spatial autocorrelaifdrangmaet al. 1986; Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 20amayl estimate the distarenecessary for independence among

soil plots in the soil arrayn many instances a time of day trend was still apparent in the data. This time
of day trend was corrected for by fitting a linear regression and using the residuals for the
semivariogram angsis. Soil temperature and moisture data, R code, graphs, and R output can be found
at: PAFIUFIU_Site_CharacterizatiddXXYYYYYY&haracterizatiorSoil Measuremenisoil Data
Analysigwhere XX = domain number and YYYYYYY = site name).

3.3.3 Results and integpretation
3.3.3.1  Soil Temperature

Soil temperature data residuals, after accounting for changes in temperature in the stationary data and
any remaining time of day trend, were used for the semivariogram analysis (Bjgtpeploratory data
analysis plots showhat therewas no distinct patterning of the residugisigure9, left graph) and
directionalsemivariograms do not show anisotroffyigure9, center graph). Aisotropicempirical
semivariogram was produced angphericaimodel was fitted using Cressie igkts (Figuré, right

graph). The model indicates a distance of effective independenéenofor soil temperature.
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Figure8. Left graph: mobilsoil temperature datdcircles) andime of day regressiofline). Rightgraph:
temperature data after correcting faime of day regressioftircles). Data in the right graph were used
for the semivariogram analysis.
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Figure9. Left graphs: exploratory data analysis plots for residuals of temperature. Center graph:
directional semivariograms for residuals of temperature. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.
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3.3.3.2 Soil water content

Soil water content data residuals, after accounting for changes in water content statenary data
and any remaining time of day trend, were used for the semivariogram analysis (E@yugploratory
data analysis plots show that theveas no distinct patterning of theesiduals (Figurél, left graph) and
directionalsemivariograms daot show anisotropy (Bure 11, center graph). Amsotropicempirical
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semivariogram was produced andphericaimodel was fitted using Cressie weights (FigLteright
graph).The model indicates a distance of effective independencéroffor soil wate content.
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FigurelO. Left graph: mobile soil water content data (circles) and time of day regression (line). Right
graph: water content data after correcting for time of day regression (circles). Data in the right graph
were used for the semivariograamalysis.
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Figurell. Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for residuals of water content. Right graph: empirical semivariogram (circles)
and model (line) fit to reduals of water content.

3.3.3.3  Soil array layout and soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured soil parameters (i.e., other than temperature and water content) and thénmum
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distance allowable between soil plots is 40 m due to cost constraints. The estimated distance of
effective independence wadm for soil temperature and@ m for soil moisture. Based on these results
and the site design guidelines the soil plot€atibou Poker Core sithall be place@5m apart. The
soil array shall followhe linear soil array design (Soil Array Pattern B) thighsoil plotsbeing 5 m x 5
m. Thedirection of the soil array shall #50° from the soil plot nearest the toweo avoid crossing the
wet area that is not representative of the habitat being studied by FIU at thisT8ielocation of the
first soil plot will be approximatel§5.15402°;147.50293° The exact location of each soil plot will be
chosen by an FIU teamember during site construction to avoid placing a soil plot at an
unrepresentative location (e.g., rock outcrop, drainage channel, large tree, etc). The FIU soil pit for
characterizing soil horizon depths, collecting soil for-sgiecific sensor calibtion, and collecting soil
for the FIU soil archive will be locatedGf.155557°;147.489651{primary location); 065.155110°;
147.4898101alternate location 1 if primary location is unsuitable)68r155907°;147.490067°
(alternate location 2 if pmary location is unsuitable). A summary of the soil information is shown in
Table4 and site layout can be seen in Figl2

Dominant soil series at the sitelistic Pergelic Cryaquepts, fans, 1 to 20 percent slofies taxonomy of
this soil is showielow:

Order. Inceptisols

Suborder Aguepts

Great group Cryaquepts

Subgroup Histic Pergelic Cryaquepts

Family. Not available from NRCS

Series Histic Pergelic Cryaquepts, fans, 1 to 20 percent slopes

Table4. Summary of soil array and soil pit informatiorCatribou Poker Cor®° represents true north
and accounts for declination.

Soil plot dimensions 5mx5m

Soil array pattern B

Distance between soil plots: x 25m

Distance from tower to closest sgilot: y 16m

Latitude and longitude of*1soil plot OR 65.15402,-147.50293

direction from tower

Direction of soil array 25¢°

Latitude and longitude of FIU soil pit 1 65.155557°;147.489651{primary location)

Latitude and longitude of FIU soil git 65.155110°;147.489810falternate 1)

Latitude and longitude of FIU soil pit 3 65.155907°;147.490067 {alternate 2)

Dominant soil type Histic Pergelic Cryaquepts, fans, 1 to 20 percent
slopes

Expected soil depth 0.20-:0.99m

Depth to water table 0-0.15m

Expecteddepth of soil horizons Expected measurement depths

0-0.33 m Pead 0.17m

0.33-0.48 m Gilt loan) 041m

0.480.66 m (Silt loam) %0.57 m

0.66-1.83m (Silt loan) 1.25m
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1.83-1.83m (BedrocK 1.83m

1.833.00 m °3.00 m

"Actual soil measurement depths will be determined based on measured soil horizon depths at the
NEON FIU soil pit and may differ substantially from those shown BAeérthe NEON Alaska sites soil
temperature and moisture sensors will be inserted up to 3 m deegrder to characterize permafrost
dynamics®Notes the current understanding of the measurement depths to be applied by the soil array.

DFIR_65.15601, -147.48950
Soil Pit 3: 65.155907°, -147.480067°

Soil Pit 1: 65.155557°, -147.489651°

Soil Pit 2: 65.155110°, -147.489810°

]
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Tower_65.15401, -147.502567Y 08Ut 65.15412, -147.50266

Soil array /

(,,mGoogle

©2010 Google

lat 65.155081° lon -147.497038" elev 240 m Eye alt 1.37 km

Figurel2. Site layout aCCaribou Poker Cohowing soil array and location of the FIU soil pit.
3.4 Airshed

34.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
speed over a given timeses, Figurd2. The weather data used to generate the following wind roses
using data frorma weather statio at approximately65.15265-147.48705maintained by University of
Fairbankswhich is <750 m on the ESE dMEON tower siteThe orientation of the wind rose follows

that of a compasgassume declination appliedWhen we describe the wind directiotishould be

noted that they are the cardinal direction that wind blows from. The directions of the rose with the
longest spoke show wind directions with the largest frequency. These wind roses are subdivided into as
24 cardinal directions.
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3.4.2 Results (gaphs for wind roses)

WIND ROSE PLOT DISPLAY.
CPCRW - Taiga Domain Wind Speed
Spring Direction (blowing from)

WIND SPEED
(Knots)
[ =2
B 72
-7
-
] «7
— RE
Calms: 2.64%
COMMENTS: DATA PERIOD COMPANY NAME

2000-2005

Mar 22 - Jun 21

00:00 - 23:00 MODELER

CALM WINDS TOTAL COUNT

2.64% 11376 hrs.

AVG. WIND SPEED DATE PROJECT NO

3.99 Knots 112612009

WRPLOT View - Lakes Environmental Software
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WIND ROSE PLOT DISPLAY.
CPCRW - Taiga Domain Wind Speed

Summer

Direction (blowing from)

WIND SPEED
(Knots)
. - e o [ >=22
B i & W -
e i Sl N -7
e, ISOUTH o
R RN ik e M -
[ -7
 RE
Calms: 3.38%
COMMENTS DATA PERIOD COMPANY NAME
2000-2005
Jun 22 - Sep 21
00:00 - 23:00 MODELER
CALM WINDS TOTAL COUNT
3.38% 11976 hrs.
AVG. WIND SPEED DATE PROJECT NO
3.54 Knots 1/26/2009

WRPLOT View - Lakes Environmental Software
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WIND ROSE PLOT DISPLAY.
CPCRW - Taiga Domain Wind Speed

Autumn

Direction (blowing from)

WIND SPEED
(Knots)
S TRve e o ] =22
B i & W -
e i Sl N -7
e, ISOUTH o
R RN ik e M -
] 47
-
Calms: 37.69%
COMMENTS DATA PERIOD COMPANY NAME
2000-2005
Sep 22 - Dec 21
00:00 - 23:00 MODELER
CALM WINDS TOTAL COUNT
37.69% 11954 hrs.
AVG. WIND SPEED DATE PROJECT NO
1.77 Knots 1/26/2009

WRPLOT View - Lakes Environmental Software
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WIND ROSE PLOT
CPCRW - Taiga Domain
Winter

o . N . Author. Date
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DISPLAY
Wind Speed

Direction (blowing from)

25%.
20%
15%

10%,

WRPLOT View - Lakes Environmental Software

Figurel3. Windrosedor the CaribouPokerAdvance tower site
Data used here are hourly dateom 20002005 Data was collected and obtainede froma weather

station at approximately65.15265 -147.48705 which ismaintained by University of Fairbanks and ~
750 m on the ESE to NEON tower silieis assumed that the wind data was corrected for declination.
Panels are (from top to bottom), Jawar, AprJun, JuSept, and OeDec.
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3.4.3 Resultant vectors

Not availablethough we fully expect the constrained wind flows are due to local orographic effects, and
remain consistent in time.

3.4.4 Expected environmental controls on source area

Two types of models wersommonlyused to determine the shape and extent of the source aneder
different and contrasting atmospheric stability classes. An inverted plume dispersion model with
modeled cross wind salions were used for convectivenditions (Horst and Weil 1994). For strongly
stable conditions, and Lagrangisolution was used (Kormann and Meixner 200The source area

models where bounded by the expected condisodepictthe extreme conditions. Convective

conditions typically have strong vertical mixing between the ecosystem and atmosphere (surface layer)
Stable conditions typically have loagurce area and associated waveforn@onvective turbulence is

often characterized by short mixing scales (scalar) and moderate daytimespéedsge.g.,1-4 m &.

Higher windspeeds, like those experienced ovke Rockies, are often the product of mechanical
turbulence with long waveforms. Because thermal stratification is very efficient in suppressing vertical
mixing, stable conditions also have typically very long waveforms.

As a general rule, shorter anekk stucturally complex ecosystems hageod vertical mixing during all
atmospheric stabilities. Taller and more structurally complex ecosystems have well mixed upper
canopies during the daytime, and can be decoupled below the canopy under neutrabdel st
conditions(e.g., Harvard Forest, Bartlett Experimental Forest, and Burlington Conservation Ahea)
type of turbulence (mechanical verse convective) and the physicébatits of the ecosystem control
the degree of mixing, and the length and sifehe source area.

Here,we usal a webbased footprint model to determine the footprint area under various conditions
(model info:http://www.geos.ed.ac.uk/abs/research/micromet/Edidls/). Winds usedo run the
model and generatéollowingmodel results arextracted fromthe wind roses.Vegetation information,
temperature and energy information were either from the RFI document, previous site visit report,
available data files dvest estimated from experienced expettleasurement height was determined
from the Tower Height Info document provided by ENG group, ttegifiy according to the real
ecosystem structure after FIU site characterization at t&s 1-3 and 46 representsthe expected
conditions forsummer and winter conditions, respectively, with maximum and mean windspeeds
(daytime convective) and nighttimstéble atmosphergsconditions. The windvectorfor each run was
estimated from wind roses and placed as a cégrline in the site map included in the graphicshe
width of the footprint was also estimated using the lengistweenthe isopleth 0f80% cumulative flux
and center lindo calculate theangle from centerline This information, along with distance thfe
cumulative flux isopleths and wind direction, will define the source area for the flux measurements on
the top of the tower.

Table5. Expected environmental controls to parameterize the source area model, and associated results
from Caribou Pokeadvanced site.

Parameters Run 1 Run 2 Run 3 | Run 4 Run 5 Run 6
Approximate season | summer winter Units
Day Day Night | Day Day night qualitative
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Title: D19FIUSIte CharacterizationSupporting Data

Author.

Luo/ Ayres/Loescher

Date
09/26/2011

NEON Doc.:ANEON.DOQ11051 Revision: B
(max WS) | (mean WS) (max WS) | (mean WS)

Atmospheric stability | Convective| convective | Stable | Convective convective | Stable | qualitative

Measurement height 18 18 18 18 18 18 m

Canopy Height 8 8 8 8 8 8 m

Canopy area density 2.2 2.2 2.2 2.1 2.1 21 |m

Boundary layer depth 900 900 900 300 300 300 |m

Expected sensibl 180 180 100 -25 -25 25 | W m?

heat flux

Air Temperature 4 4 2 -20 -20 -20 | °C

Max. windspeed 3.6 2.6 1 3.6 2.6 1.0 |ms'

Resultant wind vector 271 271 271 271 271 271 | degrees

Results

(zd)/L -0.2 -0.39 -1.10 0.06 0.31 3 m

d 6.3 6.3 6.3 6 6 6 m

Sigma v 1.4 1.3 0.94 1.7 1.7 1.6 |m’s?

Z0 0.4 0.4 0.40 0.45 0.45 045 |m

u* 0.5 0.4 0.23 0.40 0.23 0.02 |ms!

Distance source area 0 0 0 0 0 0 m

begins

Distance of 90% 500 350 200 | 1200 1750 | 3500 |m

cumulative flux

Distance of 80% 350 200 150 700 1000 | 3200 |m

cumulative flux

Distance of 70% 200 150 100 450 700 2750 | m

cumulative flux

Peak contribution 55 45 15 75 105 1645 | m
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3.4.5
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Figurel4. CaribouPoker Core site Forest summer daytime (convective) footprint output with max wind

speed.
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Figurel5. CaribouPoker Core site summer daytime (convective) footprint output with mean wind
speed.
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Figure B. CaribouPoker Core site summer nighttime (stable) footprint output with mean wind speed.
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Figurel7. CaribouPoker Core site winter daytime (cautive) footprint output with max wind speed.
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Figure B. CaribouPoker Core site winter daytime (convective) footprint output with mean wind speed.
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Figurel9. CaribouPoker Core site winter nighttime (stable) footprint output with mean wind speed
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3.4.6 Site design and tower attributes

According to wind roses, the wiadould comefrom any directionbetween10xand 315x (clockwise

from 10x). However, the prevailing wind is dominantly from wesbughout the year.The major
airshed however, isfrom 245xto 295x (major airshed, clockwise fror345x). Tower should be placed to
a location to best catch the signals from the airshed of the ecosystem in intereisth isblack spruce
on permafrost Original candidate tower locatias at 65.1540%, -14950258°. We confirmed that it
meetsour requirements after FIU site characterizatioferrainis relatively flat and homogenous at the
tower site and airshed areas.

Eddy covariance, sonic wind and air temperatio®@m armsorientation toward thesouthwill be best

to capture signals from all major wind directiofadiation boom armshould always be facing south
andsimilar to the setup at other NEON sites, even it cannot totallyid shadowing effects from the
tower structureduring summer season @uo the sun circles the sky20 hours a day Aninstrument

hut should be outside the prevailing wind airshed to avoid disturbance in the measurements of wind
and should be positioned to have the longer side parallel to frequent wind direction to minihéz

wind effects on instrument huts and to minimize the disturbances of wind regime by instrument hut,
and in this case, instrument hut should be positioned onrtbgh side of tower and have the longer
side parallel toNV-Edirection.We require the plaement of instrument hut a65.15412, -147.502686,
thus, the distance between the tower and the instrument hsit- 13 m.

The ecosystem inside the tower airshed and around tower is dominaibamk spruce Mean canopy
height is ~8 m. Birch, horsetaiand other shrubs forms top understory layer with height ~1.2 m. Canopy
height for moss, grass and other annuals is ~ 0.2 m. We requiteaSurement layerson the tower

with top measurement helgt at 18 m, and renaining measuremenevelsare 10.0m, 4.0m, 1.5 m and

0.15 m, respectively, to best characterize the fluxes on the tower top and environmental conditions in
profile.

DFIR(Double Fenced International Referenegll be usedor bulk precipitation collectioriWe cannot

find any adequate open asewithin 500 m radius from tower location that can meet USCRN class 1 or 2
criteria. The location we proposed is at 65.1560%4,7.48950, which is ~650 m on nogtst to tower.It

is currently a clear cut open area. It will need to be maintained openeimvtiole life time of DFIR to

meet USCRN criteridhis location is next to access dirt road, and should be close to power is NEON will
bring line power along access dirt road to tower siéet deposition collectowill collocate at the top

of the tower. £e AD 04 for further information and requirements for bulk precipitation collection and
wet deposition collection.

The site layout is summarized in the table below. Assume the projected area of the tower is square.
Anemometer/temperature boom arm directin isfrom the towertoward the prevailing wind direction
or designated orientationnstrument hut orientation vectoris parallel to the long side of the
instrument hut.Instrument hut distance 1s the distance from the center of tower projection to the
center of the instrument hut projection on the ground. The numbering ofrtteasurement levelss

that the lowest is level one, and each subsequent increase in height iserathsequentially.

Table 6. Site design and tower attributes f@aribouPokerAdvanced site.
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0° is true north with declination accounted forColor of Instrument hut exterior shall be tan to best
match the surrounding environment.

Attribute lat long degree  meters notes

Airshedarea 245° to Clockwise fronfirst
295° angle

Tower location 65.15401° -147.50258 -- --
Instrument hut 65.15412 -147.50268
Instrument hut orientation -- -- 9 - 27¢
vector
Instrument hut distance z - -- -- 13
Anemometer/Temperature - -- 180r --
boom orientation
DFIR 65.1560F -147.48950
Height of the measurement
levels
Level 1 0.15 m.a.g.l.
Level2 15 m.a.g.l.
Level3 4.0 m.a.g.l.
Leveld 10.0 m.a.g.l.
Level5 18.0 m.a.g.l.
Tower Height 18.0 m.a.g.l.

See AD 03 for technical requirement to determine the boom height for the bottom most measurement
level.
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DFIR_65.15601, -147.48950
Soil Pit 3: 65.155907°, -147.480067°

Soll Pit 1: 65.155557°, -147.489651°

Soil Pit 2: 65.155110°, -147.489810°

Q
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Tower_65.15401, -147.50256 02 NU- 65.15412, -147.50266

Soil array /

Image © 2010 DigitaiGlobe @2010G008[e e

©2010 Google

lat 65.155081" lon -147.497038" elev 240 m Eye alt 1.37 km

Figure20. Site layout foiCaribou PokeAdvanceaower site

i) Tower location is presented (red piii),red lines indicate the airshed boundaries. Vecfoosn 245«
to 29p x ajor¥airshed, clockwise fror@45x) is the airshed aresthat would have quality wind data
without causing flow distortions, respectively. iii) Yellow line is the suggested acesbt instrument
hut. iv) Purple pin is the DFIR location.

Boardwalks | f GAYI GSfteéx GKS RSOA&A2Y (G2 dzasS | o021 NRgl f
There are strong science requirements that minimize site disturbance to the surrounding area, which
will be difficult to manage over a 3pperiod. Traffic combl is key to minimizing the site disturbance.
Confining foot traffic to boardwalks minimizes site impact; this is particularly true in places where wear
caused by foot traffic becomes noticeable and grows. For example, in places with snow part @frthe ye
worn footpaths tend to have low places that collect water, or places where the snow pack becomes
uneven causing personnel to walk farther and farther around the sides of the original path, causing the
path to grow in width. This is a very common pheremon. HereFIU assumes that all conduits will be
either buried, or placed inside the boardwalk such that it does not extend beyon86h¢0.914 m).
wide footprint. The boardwalk to access the tower is not on any side that has a boom.
Specific Boardwlks atthis site:

. Boardwalk from acess dirt road to instrument huBoardwalk need to be wide enough only for

ATV

o Boardwalk from the instrument hut to the tower to intersect on north face of the tower

. Boardwalk to soil array

o Boardwalk from soil arrapoardwalkto individual soil plots

o Boardwalk fromaccess roatb DFIR site
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The relative locations between tower, instrument hut and boardwalk can be found in the Figure below:

Option 8, anemometer boom facing (generic) South
with Instrument Hut towards the North North

O
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Boardwalk distance TDB, average 25 m, in this case 18 m
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T
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Anemometer boom, 4 m

Figure21 Generic diagram to demonstration the relationship between towed arstrument hut when
boom facingsouthand instrument hut on theorth towards the tower
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This is a generic diagramThe actuallayout of boardwalk (or path if no boardwalk requiredand
instrument hut positiorwill be thejoint responsibility of FCC arelU At this site, the boom angle will
be 180C°, instrument hut will be on theorth towards the tower, the distance betweanstrument hut
and tower is ~3 m. The instrument hut vector will be- & QC° - 27(°, longwise)

3.4.7 Information for ecosystem productivity plots

The tower atthis site has been positioned to optimize the collection of the air/wind signals both
temporally and spatially over the desired ecosystéaack spruce on permafrgst Tower airshd areas

are from245xto 2 p x ajoo aifshed, clockwise fro@45x), and 90% signals for flux measurements are
in a distance< 500m from towerduring summer and1200 m during the winter, and 80% witi30m
during the summer an&d700 m during the winterWe suggest FSU EcosystEBnoductivity plots be
placed within the boundaries @45xto 295x (major airshed, clockwise fro45x) from tower.

3.5 Issues and attentions

Power is~3.22 km 2 mileg from tower site.

Tower site is at a foothill valley that conjoin the mountain slopesanth, south and east directions
(Figure22). Mountain terrain iscomplex @ld air drainageconverge at tower site areanaking this site
very appropriate for an advection studgaribou Creek runs easest direction next to tower site. The
airflow is dianneled by the nortdacing and soutHacing slopes and blows dominantly along the creek
from west to east.Thesemake it not ideal but workable foiflux measurements here, but will be still
valid to catch interseasonal trend and intesinnual variatio. Additional experimentation with
advection measurements may be appropriate here.
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Figure22. Caribou Poker advance tower site locates at a foothill valley that conjoin the mountain slopes
on north, south and east directions
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4 DELTA JUNCTIQRELOCATEABLE TOWER 1
4.1 Site description

NEON candidate relocatable site (63.8811P45.75136°) at Delta Junction, Alaska is inside BLM lands
and ~ 10 miles southf Delta Junction cityFigure23) and about 100 miles south &fairbanks

NEONcandidate #e locates at"Big Delta, which lies at the intersection of the Delta River and the
Tanana River. Three mountain rangdghe White Mountains to the north, the Granite Mountains to the
southeast, and the Alaska Range to the southwestd the Delta River tthe west Terrain is flat.

As it is not near the ocean, this area is drier than coastal Alaska and experiences seasonal extremes
typical of subarctic areas. The annual precipitation is only &®.5(12inches), including 9dm
(37inches) of snow. Thaverage low temperature in January-23°C {11°F). The average high during

July is +20°C (+69°F). Temperature extremes have been recordeeb8ttnto +33°CG3°F to +92°F).

Delta Junction is mostly sunny in the summer and split between clear andagvetays in the winter.

On clear winter nights, thaurora borealican often be seen in theinter sky. Like all subarctic regions,
the months from May to July in the summer have no night, only twilight during the night hours. The
months of November to Jauary have 4 to 5 daylight and twilight hours.

Delta Junction was known as the "Windy City" and "Little Chicago" by many soldiers on Fort Greely, a
reference toChicagadn the lower 48 United States. In Delta Junction itself, but not in the nearby areas,
wind blows many days from the south up the Delta River fromGh# of Alaskabringing river silt in the
summer and snowdrifts in the winter. There are usually several days in the winter when the
temperature is in the range o#40° (C or F) when a windnfdwn as aChinook windl begins to blow. A

few minutes later, the temperature climbs to above 0°C (+32°F). When the wind stops, the temperature
returns to its colder value. Delta Junction's prevailing winds are from the east and soutliirdast
source:http://en.wikipedia.org/wiki/Delta_Junction, Alaska
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. o 4 NEON Candidate Location
Domain 19 - Delta Junction E Delta Junction Property Boundary

Figure23. Boundary map foDelta Junction Relocatab$ite and candidate tower location.

4.2 Ecosystem

Vegetation and land covénformation at NEON candidate site and surrounding area can be found
below:
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¥£  NEON Candidate Location
: Delta Junction Property Boundary
EVT_NAME
[ Agriculture-Cultivated Crops and Irrigated Agriculture
:l Agriculture-Pasture and Hay
:l Alaska Sub-boreal Slope
I:l Alaska Sub-b | Mesic ine Alder
[ sarren
- Developed-High Intensity
- Developed-Low Intensity
- Developed-Medium Intensity
- Developed-Open Space
I open Water
I Western North American Boreal Alpine Dryas Dwarf-Shrubland
- Western North American Boreal Alpine Dwarf-Shrub Summit
- ‘Western North American Boreal Alpine Dwarf-Shrub-Lichen Shrubland
- Western North American Boreal Alpine Ericaceous Dwarf-Shrubland
[ Western North American Boreal Alpine Floodplain
[ Western North American Boreal Alpine Mesic Herbaceous Meadow
:l Western North American Boreal Alpine Talus and Bedrock
- Western North American Boreal Black Spruce Dwarf-Tree Peatland
I:l Western North American Boreal Black Spruce Wet-Mesic Slope Woodland
[ Western North American Boreal Black Spruce-Tamarack Fen
- Western North American Boreal Deciduous Shrub Swamp
:l ‘Western North American Boreal Dry Aspen-Steppe Bluff
- Western North American Boreal Freshwater Aquatic Bed
- Western North American Boreal Freshwater Emergent Marsh
[ Western North American Boreal Herbaceous Fen
- Western North American Boreal Low Shrub Peatland
- Western North American Boreal Low Shrub-Tussock Tundra
I Western North American Boreal Lowland Large River Floodplain Forest and Shrubland
I \estern North American Boreal Mesic Birch-Aspen Forest
:l Western North American Boreal Mesic Black Spruce Forest
- Western North American Boreal Mesic Scrub Birch-Willow Shrubland
- Western North American Boreal Montane Floodplain Forest and Shrubland
I Western North American Boreal Riparian Stringer Forest and Shrubland
- ‘Western North American Boreal Sedge-Dwarf-Shrub Bog
- Western North American Boreal Shrub and Herbaceous Floodplain Wetland
I:l Western North American Boreal Spruce-Lichen Woodland
I:l Western North American Boreal Treeline White Spruce Woodland
I Western North American Boreal Tussock Tundra
[ Western North American Boreal Wet Black Spruce-Tussock Woodland
:l Western North American Boreal White Spruce Forest
I:l Western North American Boreal White Spruce-Hardwood Forest
- ‘Western North American Sub-boreal Mesic Bluejoint Meadow

Figure24. Vegetative cover map of Delta Junction Relocatable tower site and surrounding areas
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htn

Table7. Percent Land cover type at Delta Junction Relocatable tower site and surrounding areas
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htn

Vegetation Type

Area(km?) | Percentage]

Open Water

0.055830024

0.19

DevelopedOpen Space

0.152746895

0.51

DevelopedLow Intensity

1.218892486

4.07

DevelopedMedium Intensity

0.07466172

0.25

DevelopedHigh Intensity

0.0171

0.06

Barren

0.469232776

1.57

Western North American Boreal White Spruce Forest

0.061433508

0.21

Western North American Boreal Treeline White Spruce Woodland 1.1127939

3.72

Western North American Bore8pruceLichen Woodland

0.106293404

0.36

Western North American Boreal White Spridardwood Forest 0.826087535

2.76

Western North American Boreal Mesic Black Spruce Forest 2.104298434

7.03

Western North American Boreal Mesic Biaspen Forest 0.270371889

0.90
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Western North American Boreal Dry Asgsteppe Bluff 0.101141676 0.34
Alaska Sulboreal Avalanche Slope Shrubland 0.0009 0.00
Alaska Sulboreal Mesic Subalpine Alder Shrubland 0.049289184 0.16
Western North American Boreal MeScrub BirchWillow Shrubland 13.44375719 44.94
Western North American Stlioreal Mesic Bluejoint Meadow 0.085906488 0.29
Western North American Boreal Montane Floodplain Forest and Shrubl| 0.237082597 0.79
Western North American Boreal Herbaceous Fen 0.032368901 0.11
Western North American Boreal SedDevarfShrub Bog 0.012529049 0.04
Western North American Boreal Low Shrub Peatland 0.122615762 0.41
Western North American Boreal Black Spruce DwegE Peatland 7.974438885 26.66
Western NorthAmerican Boreal Black Spruce Wétsic Slope Woodland | 0.086650141 0.29
Western North American Boreal Deciduous Shrub Swamp 0.0009 0.00
Western North American Boreal Freshwater Emergent Marsh 0.0018 0.01
Western North American Boreal Freshwater AquBtd 0.010166975 0.03
Western North American Boreal Low Shiisssock Tundra 0.582721755 1.95
Western North American Boreal Wet Black Sprliaesock Woodland 0.644228553 2.15
Western North American Boreal Alpine Dryas Dv@&mfubland 0.0081 0.03
WesternNorth American Boreal Alpine Ericaceous Dv@&rfubland 0.050471306 0.17
Total Area Sq Km 29.91481104 100.00

The representative ecosystem aroutMEON sitas black spruce on well drainedbon-permafrost This
ecosystem is sentipen forest(Figure25). Canopy height is ~ 10 m (mean), and max at 14 m around
tower site and in airshedStemdiameter is ~ 10 cm.Black spruce canopy has niggpified healthy
coneshape at this site than the one found on permafroRecruiment of black spruce and birclofm
anunderstory with height ~ 1.5 m. Moss and lichen form the understory at ground level with height ~ 20
cm. Moss and lichen layer is thick (>20 cm without compressiberxain is flat and ecosystem is
homogenous.

Table8. Ecosystenand siteattributesfor Delta JunctiorRelocatablesite.

Ecosystem attributes Measure and units

Structural elements

Time zone
Magnetic declination

Mean canopy height 10m
Surface roughneds 1.2m
Zero place displacement height 7.0m

black spruce on well drained nei
permafrost homogenous

Alaska standard time

21°10' E changing by 0° 2&//year

Note,*From field survey.
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Figure25. Variable densities of black and white sﬁlimedinant ecosystem &telta Juntion

Relocatable site
4.3 Soils
43.1 Descriptionof soils

Soil data and soil maps (Figu® Table9) below forDelta Junction towesite were collectedrom 5.8

km? NRCS soil mafstp://websoilsurvey.nrcs.usda.gov/app/HomePage.htim determine the

dominant soil types in the larger tower foot print. This was done to assure that the soil array is in the
dominant (or in the calominant) soil type present in the tower footprint.
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Figure6. 5.8km’ soilmap forDelta Junction NEOAdvanced tower site. Bottom image shows the
same area wh a background image, but witlut a scale bar.
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Map Unit DescriptionThe map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey arBlae map unit descriptions in thieport, along with the
maps, can be used to determine the composition anaberties of a unit.A map unit delineation on a
soil map represents an area dominated by one or nroggor kinds of soil or miscellaneous areds

map unit is identified and nameatcording to the taxonomic classification of the dominant saNsthin

a taxonomiaclass there are precisely defined limits for the properties of the s@ifsthelandscape,
however, they have theharacteristic vaability of all natural phenomenarlhus, the range of some
observed properties may extend beyond the limits defined for a taxonomic classs of soils of a
single taxonomic class rarely, if ever, can be mapped witlhmmliiding areas of other taxondmclasses.
Consequently, every map unit is magie of the soils or miscellaneous areas for which it is named and
some minorcomponents that belong to taxonomic classes other than those of the major 8&alst
minor soils have properties similar those of the dominant soil or soils in theap unit, and thus they
do not affect use and managemerithese are calledon-contrasting, or similar, component3.hey

may or may not be mentioned ingarticular map unit descriptionOther minor componentdiowever,
have propertiesand behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, compon&htsygenerally are in small areas
and could not be mapped separately besawf thescale used Some small areas of strongly
contrasting soitypes or miscellaneous arease identified by a special symbol on the maffancluded

in the database for given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of eaiiffew areas of minocomponents may not have
been observed, and consequently they are nantioned in the descriptions, especially where the
pattern was so complex thatwtas impractical to make emngh observations to identify all the soils and
miscellaneous areas on the landscapke presence of minor components in a map unit in no way
diminishes theusefulness or accuracy of the datéhe objective of mapping is not to delinegtere
taxonomic chsses but rather to separate the landscape into landfornmamaform segments that have
similar use and management requiremeni&hedelineation of such segments on the map provides
sufficient information for thedevelopment of resource plans. If intemsiuse of small areas is planned,
however,onsite investigation is needed to define and locate the soils and miscellaageas.An
identifying symbol precedes the map unit name in the map unit descriptieash description includes
general facts abouthie unit and gives important sgitoperties and qualities.

Soils that have profiles that are almost alike make up a soil seliethe soils o& series have major
horizons that are similar in composition, thickness, an@éngement. Soils of a giveseries can differ in
texture of the surface layer, slopstoniness, salinity, degree of erosion, and other characteristics that
affect their useOn the basis of such differences, a soil series is divided into soil phases. thast of
areas shown on thdetailed soil maps are phases of soil serieke name o# soil phase commonly
indicates a feature that affects use or managemerbrexample, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha serié&ome map units are made up of tworapre major soils or miscellaneous
areas.These map units are complexes, associations, or undifferentiated gréupsmplex consists of
two or more soils or miscellaneous areas in such an intrigateern or in such small areas that they
cannot be showrseparately on the mapsThe pattern and proportion of the soils or miscellaneous
areas are somewhat similar all areas.AlphaBeta complex, 0 to 6 percent slopes, is an example.
association is made up of two or more geographically associatedsailscellaneous areas that are
shown as one unit on the map8ecause of presemr anticipated uses of the map units in the survey
area, it was not considergaractical or necessary to map the soils or miscellaneous areas separately.
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Thepattern and reative proportion of the soils or miscellaneous areas are somewinatar. Alpha
Beta association, 0 to 2 percent slopes, is an exanfheundifferentiated group is made up of two or
more soils or miscellaneous arest could be mapped individually bare mapped as one unit
because similainterpretations can be made for use and managemerte pattern and proportioof
the soils or miscellaneous areas in a mapped area are not unifArmarea came made up of only one
of the major soils or miscalheous areas, or it can be madp of all of them.Alpha and Beta soils, 0 to
2 percent slopes, is an examplBome surveys include miscellaneous aregigsch areas have little or no
soilmaterial and support little or no vegetatiorRock outcrop is aaxample. Additional information
about the map units described in this report is availabletiver soil reports, which give properties of
the soils and the limitations, capabilitiemyd potentials for many use®lso, the narratives that
accompany thedl reportsdefine some of the properties included in the map unit descriptions.

Table9. Soil Series and percentage of soil series whtikm? centered on the tower
Area Object Interest (AOI) is the mapping unit from NRCS.

Fort Greely and Donnelly Training Area, Alaska (AK683)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

610 Butchlake-Southpaw complex, 0 to 12 percent 4745 33.0%
slopes

618 Donnelly-Nenana complex, 0 to 3 percent slopes 726.4 50.5%

639 Nenana silt loam, 0 to 3 percent slopes 3.7 0.3%

646 Nomercy Lake-Butchlake-Water complex, 0 to 75.5 5.3%
35 percent slopes

666 Typic Aquiturbels, 0 to 7 percent slopes 157.3 10.8%

Totals for Area of Interest 1,437.3 100.0%

Fort Greely andDonnelly Training Area, Alaska 6dButchlakeSouthpaw complex, O to 12 percent
slopes: Map Unit Settingelevation: 1,270 to 2,220 feet Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 24 to 28 degrees F Fhest period: 75 to 104 ays Map Unit
Composition Butchlake, gently sloping, and similar soils: 50 percent Southpaw and similar soils: 40
percent Minor components: 10 perceBescription of Butchlake, Gently Sloping Settihgndform: Hills

on moraines Landform position (twdimensonal): Backslope, shoulder, summit, footslope Deslope

shape: Linear, convex Parent material: Loess ovePrilperties and qualitiesSlope: 0 to 12 percent
Depth to restrictive feature: More than 80 inches Drainage class: Well drained Capacity rabshe
limiting layer to transmit water (Ksat): Moderately high to high (0.57 to 1.98 in/hr) Depth to water table:
More than 80 inches Frequency of flooding: None Frequency of ponding: None Available water capacity:
Low (about 3.9 inchednterpretive groupsLand capability (nonirrigated): 6Bypical profileO to 3
inches: Slightly decomposed plant material 3 to 4 inches: Mucky silt loam 4 to 9 inches: Extremely
gravelly coarse sandy loam, cobbly sandy loam 9 to 60 inches: Very cobbly sandyelsaiption d¢
Southpaw Settind_andform: Hills on moraines Landform position (tdimensional): Summit, shoulder,
backslope, footslope Dowslope shape: Linear, concave, convex Parent material: Loess over glacial till
Properties and qualitiesSlope: 0 to 12 percent Péh to restrictive feature: More than 80 inches
Drainage class: Well drained Capacity of the most limiting layer to transmit water (Ksat): Moderately
high to high (0.57 to 1.98 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None
Frequency of ponding: None Available water capacity: Moderate (about 7.2 inktteg)retive groups

Land capability (nonirrigated): 6Bypical profileO to 4 inches: Slightly decomposed plant material 4 to
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13 inches: Silt loam 13 to 22 inches: Fine sandynl@2 to 36 inches: Gravelly sandy loam 36 to 60
inches: Very gravelly loamy saltinor Components Butchlake, moderately stedfercent of map unit:

5 percent Landform: Hills on moraines Landform position {tivoensional): Backslope, shoulder,
summit, fooslope Dowrslope shape: Linear, conva@ypic aquiturbelsPercent of map unit: 5 percent
Landform: Depressions on moraines, hills on moraines Landform positiord{tmensional): Toeslope,
footslope, backslope Dowslope shape: Linear, concave, convex

Fort Greely and Donnelly Training Area, Alaska 81Bonnelly-Nenana complex, O to 3 percent slopes:

Map Unit SettingElevation: 1,390 to 2,040 feet Mean annual precipitation: 16 to 20 inches Mean annual
air temperature: 19 to 37 degrees F Fré®te period: 750 104 daysMap Unit CompositionDonnelly

and similar soils: 65 percent Nenana and similar soils: 35 percent Minor components: 0 percent
Description of Donnelly Settingandform: Stream terraces Dovatope shape: Linear Parent material:
Loess over sandynd gravelly alluviumProperties and qualitiesSlope: 0 to 3 percent Depth to
restrictive feature: More than 80 inches Drainage class: Somewhat excessively drained Capacity of the
most limiting layer to transmit water (Ksat): Moderately high to high (0c6R2.00 in/hr) Depth to water

table: More than 80 inches Frequency of flooding: None Frequency of ponding: None Available water
capacity: Low (about 3.5 inchdsiterpretive groupsLand capability (nonirrigated): @g/pical profileO

to 2 inches: Slightlyatomposed plant material 2 to 6 inches: Gravelly silt loam 6 to 12 inches: Gravelly
silt loam 12 to 60 inches: Very gravelly s@ekcription of Nenana Settingandform: Stream terraces
Downslope shape: Linear Parent material: Loess over alluumperties and qualitiesSlope: 0 to 3
percent Depth to restrictive feature: More than 80 inches Drainage class: Well drained Capacity of the
most limiting layer to transmit water (Ksat): Moderately high to high (0.57 to 1.98 in/hr) Depth to water
table: More than80 inches Frequency of flooding: None Frequency of ponding: Occasional Available
water capacity: Low (about 5.9 inchdsiterpretive groupsLand capability (nonirrigated): 3Bypical

profile 0 to 2 inches: Moderately decomposed plant material 2 to 15ésclsilt loam 15 to 21 inches:
Gravelly silt loam 21 to 60 inches: Extremely gravelly $4indr Components VolkmaPercent of map

unit: O percent Landform: Stream terraces Deslape shape: Linear

Fort Greely and Donnelly Training Area, Alaska 63@enana silt loam, 0 to 3 percent slopes: Map Unit
Setting Elevation: 1,190 to 1,760 feet Mean annual precipitation: 12 to 16 inches Mean annual air
temperature: 19 to 37 degrees F Frdste period: 75 to 104 dayWlap Unit CompositionNenana and
similar sdls: 85 percent Minor components: 15 perceBiescription of Nenana Settindg.andform:
Stream terraces Dowslope shape: Linear Parent material: Loess over allufAtoperties and qualities
Slope: 0 to 3 percent Depth to restrictive feature: More than 8héscDrainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches Frequency of flooding: None Frequency of ponding:
Occasional Available wext capacity: Low (about 5.9 inche®)terpretive groups Land capability
(nonirrigated): 3sTypical profile0 to 2 inches: Moderately decomposed plant material 2 to 15 inches:
Silt loam 15 to 21 inches: Gravelly silt loam 21 to 60 inches: Extremely gearellylinor Components
DonnellyPercent of map unit: 10 percent Landform: Stream terraces Dsiaype shape: Linedfolkmar
Percent of map unit: 5 percent Landform: Stream terraces Dsiape shape: Linear

Fort Greely and Donnelly Training Area, Alask&6MNomercy LakeButchlakeWater complex, 0 to 35
percent slopes: Map Unit Settinglevation: 1,300 to 2,830 feet Mean annual precipitation: 17 to 21
inches Mean annual air temperature: 24 to 28 degrees F Hrestperiod: 50 to 104 day®slap Unit
Compositicn Nomercy lake and similar soils: 35 percent Butchlake and similar soils: 25 percent Water:
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20 percent Minor components: 20 perceBtescription of Nomercy Lake Settingandform: Hills on
moraines Dowrslope shape: Linear, convex, concave Parent matei@sd. over tillProperties and
gualities Slope: 0 to 35 percent Depth to restrictive feature: More than 80 inches Drainage class: Well
drained Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.57 to
1.98 in/hr) Depth ® water table: More than 80 inches Frequency of flooding: None Frequency of
ponding: None Available water capacity: Moderate (about 6.0 inche®rpretive groups Land
capability (nonirrigated): 63ypical profileO to 2 inches: Moderately decomposed planaterial 2 to 4
inches: Silt loam 4 to 13 inches: Gravelly fine sandy loam 13 to 60 inches: Very gravelly fine sandy loam
Description of Butchlake Settingrandform: Hills on moraines Landform position (tdimensional):
Backslope, shoulder, summit, fotdpe Downslope shape: Linear, convex Parent material: Loess over
till Properties and qualitiesSlope: 0 to 35 percent Depth to restrictive feature: More than 80 inches
Drainage class: Well drained Capacity of the most limiting layer to transmit watdj: (Mealerately

high to high (0.57 to 1.98 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None
Frequency of ponding: None Available water capacity: Low (about 3.9 indtegretive groupsLand
capability (nonirrigated): 68ypicd profile 0 to 3 inches: Slightly decomposed plant material 3 to 4
inches: Mucky silt loam 4 to 9 inches: Extremely gravelly coarse sandy loam, cobbly sandy loam 9 to 60
inches: Very cobbly sandy lodbescription of Water Setting.andform: Lakemterpretive groupsLand
capability (nonirrigated): 8inor Components Typic cryaqueptPercent of map unit: 10 percent
Landform: Depressions on pitted outwash plains, depressions on moraines-fdapmshape: Concave
Typic aquiturbelsPercent of map unit: 5 percetandform: Depressions on moraines, hills on moraines
Landform position (twealimensional): Toeslope, footslope, backslope Delape shape: Linear,
concave, conveButchlake, very steefPercent of map unit: 3 percent Landform: Hills on moraines
Landform paition (two-dimensional): Backslope, shoulder, summit, footslope Dslope shape:
Linear, convexTerric hemistelsPercent of map unit: 2 percent Landform: Depressions on moraines
Downslope shape: Concave

Fort Greely and Donnelly Training Area, Alaskd66 Typic Aquiturbels, O to 7 percent slopes: Map

Unit SettingElevation: 1,320 to 2,250 feet Mean annual precipitation: 15 to 19 inches Mean annual air
temperature: 24 to 28 degrees F Frdste period: 50 to 104 dayMap Unit CompositionTypic
aquiturbels and similar soils: 90 percent Minor components: 10 perc®wscription of Typic
Aquiturbels SettingLandform: Depressions on moraines, hills on moraines Landform position (two
dimensional): Toeslope, footslope, backslope Delape shape: Linear, concavepnvex Parent
material: Loess over tiRroperties and qualitiesSlope: 0 to 7 percent Depth to restrictive feature: 14 to

31 inches to permafrost Drainage class: Poorly drained Capacity of the most limiting layer to transmit
water (Ksat): Very low (0.0 0.00 in/hr) Depth to water table: About 0 inches Frequency of flooding:
None Frequency of ponding: Frequent Available water capacity: Low (about 5.1 ihctezpjetive
groupsLand capability (nonirrigated): 6Wwypical profileO to 7 inches: Moderateldecomposed plant
material 7 to 15 inches: Very fine sandy loam 15 to 33 inches: Very fine sandy loam 33 to 41 inches: Very
fine sandy loam 41 to 60 inches: Gravelly very fine sandy Marar Components AudreyPercent of

map unit: 5 percent Landform: Hillon moraines Landform position (tvebmensional): Shoulder,
summit, footslope, backslope Dowgtope shape: Linear, concave, convexric hemistelsPercent of

map unit: 5 percent Landform: Depressions on moraines Bslape shape: Concave
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4.3.2 Soil semivariogram description

The goal of thisspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arraguchthat data farther aparcan be considered spatially independent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial autocorrelation between mapped samples of a quantitative variatig §oil
property datain our case).In an empiricalsemiariogram, the averagef the squared differencsof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of the average sarance versus distance class (Fig2ife
For the theoetical variogram models considered here, the searmiance will converge athe total
variance at distances for which values are no longer spatially@nelated (this is referred to as the
range, Figur@?).

For the theoretical variograms consideredrégethree parameters estimated from theata are used to

fit a semivariogram model to the empirical semivariogram. This model is then assumed to quantitatively
represent the correlation as a function of distar(€&gure27), the range, the sill (the silithe

asymptotic value of semiariance at the range), and the nugget (which describes sampling error or
variation at distances below those separating the closest pairs of samfles):ange, sill and nugget

are estimated from theoretical models thatre fitted to the empirical variograms using ndinear least
squares methods.

The variogram analysis will be used, to determine the spatial scales at which we can consider soil
measurements spatially independent. This characterization will directly irfoemminimumdistance
betweeni) soil ploswithin each soil arrayii) the soil profile measurementsi) EP plots, ani) the
microbial samplindgocations These data will directly inform NEON construction and site design
activities.

T5.5)
Partial !
Sill !
i 7 il
i Range E
Mugget { - )
Distance

Figure27. Example semivariogram, depicting range, sill, and nugget.
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Figure28. Spatially cyclic sampling design for the measurements of soil temperature and soil water
content.

Field measurements of soil temperaturel@ cm) and moisture (@5 cm)were takenon 23 June2010

at the Delta Junctiorsite. The sampling points followed the spatially cyclic sampling design by Bond
Lamberty et al(2006)(Figure28). Soil temperature and moisture measurements were collectedal
threetransects 210 m, 84 m, and 84 nlocated in the expected airshed Belta JunctionDetails of

how the airshed was determined are provided bel@eil temperature was measured witatinum
resistance temperature sensors (RTD 810, Omega Engigdac., Stamford CT) asdil moisture was
measured withitime domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

As well as measuring soil temperature and moisture at each sample point in E&uneasurements

were also taken 30 in front and behind the sampling point along the axis of the transect. For

example, at the 2 m sampling point, soil temperature and moisture was measured at 1.7 m, 2 m, and 2.3
m; this data is referred to as mobile data, since the measurements were takaany different

locations. In addition, soil temperature and moisture were continuously recorded at a single fixed
location (stationary data) throughout the sampling time to correct for changes in temperature and
moisture throughout the day.

Data colleted were used for geospatial analyses of variograms in the R statistical computing language
with the geoR package to test for spatial autocorrelaifdrargmaret al. 1986; Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 208h) estimate the distance necessary for independence among
soil plots in the soil arraylo correct for chages in temperature and moisture over the sampling period,
the stationary data was subtracted from the mobile data. In many instances a time of day trend was still
apparent in the data even after subtracting the stationary data from the mobile data. rtésofiday

trend was corrected for by fitting a linear regression and using the residuals for the semivariogram
analysis. Soil temperature and moisture data, R code, graphs, and R output can be found at:
PAFIUFIU_Site_CharacterizatiddXXYYYYY Y&haracterizatior5oil Measuremenisoil Data Analysis
(where XX = domain number and YYYYYYY = site name).
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4.3.3 Results and interpretation
4.3.3.1 Soil Temperature

Soil temperature data residuals, after accounting for changes in temperature in the stationary data and
any remaining time of day trend, were used for the semivariogram analysis (B@)uExploratory data
analysis plots show that there was distinct patterning of the residua{figure30, left graph) and
directionalsemivariograms do not show anisotroffyigure30, center graph)An isotropic empirical
semivariogram was produced and a spherical model was fitted using Cresgresa&igure30, right

graph). The model indicates a distance of effective independendé wif for soil temperature.
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Figure29. Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperature in the stationary data (circles) and a linear
regression based on time of day (line). Right grapsidual temperature data after correcting for

changes temperature in the stationary data and the time of day regression. Data in the right graph were
used for the semivariogram analysis.
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Figure30. Left graphs: exploratory data analysis plotsrisiduals of temperature. Center graph:
directional semivariograms for residuals of temperature. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.

4.3.3.2

Soil water content

Soil water content data residuals, aftezcunting for changes in water content in the stationary data
and any remaining time of day trend, were used for the semivariogram analysis (BijyLEgploratory
data analysis plots show that there was distinct patterningdf the residuals (Figur@2, left graph) and
directionalsemivariograms do not show anisotroffyigure32, center graph)An isotropic empirical
semivariogram was produced and a spherical model was fitted usingi€wesights (Figurd2, right
graph).The model indicates a distanoéeffective independence & m for soil water content.
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Figure31. Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data after correcting for changes in water content in the stationary datdgsjrand a linear
regression based on time of day (line). Right graph: residual water content data after correcting for
changes water content in the stationary data and the time of day regression. Data in the right graph
were used for the semivariogram dwais.
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Figure32. Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for residuals of water content. Right graph: empirical semivarimreles)

and model (line) fit to residuals of water content.

Distance (m) Distance (m)

4.3.3.3 Soil array layout and soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured soil parameters (i.e., other thamntperature and water content) and the maximum
distance allowable between soil plots is 40 m due to cost constraints. The estimated distance of
effective independence wa& m for soil temperature ané m for soil moisture. Based on these results
and the die design guidelines the soil plots@elta Junctiorshall be placed0m apart. The soil array
shall follow the linear soil array design (Soil Array Pattern B) with the soil plots being 5 m x 5 m. The
direction of the soil array shall d25° from the sd plot nearest the tower. The location of the first soil
plot will be approximatel$3.881148°;145.751020° The exact location of each soil plot will be chosen
by an FIU team member during site construction to avoid placing a soil plot at an unreptagent
location (e.g., rock outcrop, drainage channel, large tree, etc). The FIU soil pit for characterizing soil
horizon depths, collecting soil for sigecific sensor calibration, and collecting soil for the FIU soil
archive will be located @3.879718,-145.747663{primary location); 063.879242°;145.747665°
(alternate location 1 if primary location is unsuitable)68r878762°;145.747669{alternate location 2

if primary location is unsuitable). A summary of the soil information is showrbie T@and site layout
can be seen in FiguBs.

Dominant soil series at the sitButchlakeSouthpaw complex, 0 to 12 percent slop&he taxonomy of
this soil is shown below:

Order. Inceptisols

Suborder Cryepts

Great group Haplocryepts

Subgroup TypicHaplocryepts

Family. Loamyskeletal, mixed, superactive Typic Haplocryeptarsdoamy, mixed, superactive Typic
Haplocryepts

Series ButchlakeSouthpaw complex, 0 to 12 percent slopes
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Tablel10. Summary of soil array and soil pit informatiorDagltaJunction 0° represents true north and
accounts for declination.

Soil plot dimensions 5mx5m

Soil array pattern B

Distance between soil plots: x 40m

Distance from tower to closest soil plot: y 17m

Latitude and longitude of*isoil plot OR 63.881148,-145.751020

direction from tower

Direction of soil array 125°

Latitude and longitude of FIU soil pit 1 63.879713°;145.747663{primary location)

Latitude and longitude of FIU soil pit 2 63.879242°;145.747665{alternate 1)

Latitude and longitude of FIU soil pit 3 63.878762°;145.747669alternate 2)

Dominant soil type ButchlakeSouthpaw complex, 0 to 12 percent
slopes

Expected soil depth >2m

Depth to water table >2m

Expecteddepth of soil horizons Expectedneasurement depths

0-0.10m (Slightly decomposed plant matefial 0.05m

0.10-0.33 m (Silt loam) %0.22m

0.330.56m (Fine sandy loain 0.43m

0.560.91m (Gravelly sandy loajn 40.74m

0.91-1.52m (Very gravelly loamy said 123m

1.523.00 m 43.00m

"Actual soil measurement depths will be determined based on measured soil horizon depths at the
NEON FIU soil pit and may differ substantially from those shown Bérthe NEON Alaska sites soil
temperature and moisture sensors will be inserted up tm3leep in order to characterize permafrost
dynamics®Notes the current understanding of the measurement depths to be applied by the soil array.
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Figure33. ‘Site layout aDelta Junctiorshowing soi

Eyealt 1.12km

4.4 Airshed
44.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
speed over a given timeses, Figure32. Theweather data used to generate the following wind roses

are fromAllenArmy Airfield(AAF) airporait 63.995,-145.718 which is ~13 kmon thenorth to NEON

tower site. The orientation of the wind rose follows that of a compéassume declination applied)

When wedescribe the wind directions it should be noted that they are the cardinal direction that wind
blows from. The directions of the rose with the longest spoke show wind directions with the largest
frequency. These wind roses are subdivided int@4asardinal directions.
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4.4.2 Results (graphs for wind roses)

WINDROSE PLOT:

Dom_19_Taiga Black Spruce Forest, Delta Junction; Lat: 63.881111 Long: -145.751389  Convention: Blowing From
| BIG DELTA ALLEN AAF Sign: PABI; Lat: 63.995 Long: -145.718; Jan-Mar 2007; Separation: 12.801 km
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Dom_19_Taiga Black Spruce Forest, Delta Junction; Lat: 63.881111 Long: -145.751389  Convention: Blowing From
| BIG DELTA ALLEN AAF Sign: PABI; Lat: 63.995 Long: -145.718; Jul-Sept 2007; Separation: 12.801 km
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Figure34. Windroses foDelta Junctiomelocatable site

Data used here ar@007 wind datafrom from Allen Army Airfield(AAF) airport at 63.995145.718,
which is ~ 13 km on the north to NEON tower sités assumed that the wind data was corrected for
declination. Panels (from Top to bottom), are from-84er, AprJun, JuSept, and OcDec.
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443 Resultant vectors

Tablell. The resultant wind vectors fromelta Junctiomelocatable siteusing hourly datén 2007

Quarterly (seasonal) timeperiod Resultant vector % duration
January to March 77 15

April to June 223 14

July to September 31 17
October to December 89 33

Annual mean 84.75%° na.

444 Expected environmental controls on source area

Two types of models wereommonlyused to determine the shape and extent of the source area under
different and contrasting atmospheric stability classes. An inverted plume dispensidel with

modeled cross wind salions were used for convectivanditions (Horst and Weil 1994). For strongly
stable conditions, and Lagrangian solution was used (Kormann and Meixner ZB8Xource area
models where bounded by the expected condisodepictthe extreme conditions. Convective
conditions typically have strong vertical mixing between the ecosystem and atmosphere (surface layer).
Stable conditions typically have loagurce area and associated waveforn@onvective turbulence is
often characterized by short mixing scales (scalar) and moderate daytimespéedsge.g.,1-4 m &°.
Higher windspeeds, like those experienced over the Rockies, are often the product of mechanical
turbulence with long waveforms. Because thermal stratiftgais very efficient in suppressing vertical
mixing, stable conditions also have typically very long waveforms.

As a general rule, shorter and leswusturally complex ecosystems hageod vertical mixing during all
atmospheric stabilities. Taller amabre structurally complex ecosystems have well mixed upper
canopies during the daytime, and can be decoupled below the canopy under neutral and stable
conditions(e.g., Harvard Forest, Bartlett Experimental Forest, and Burlington Conservation Ahea)
type of turbulence (mechanical verse convective) and the physicébatits of the ecosystem control
the degree of mixing, and the length and size of the source area.

Here,we usal a webbased footprint model to determine the footprint area under varimonditions
(model info:http://www.geos.ed.ac.uk/abs/research/micromet/EdiToo)s¥Winds usedo run the
model and generatéllowingmodel results arextracted fromthe wind rosesVegetation information,
temperature and energy information were either from the RFI document, previous site visit report,
available data files or best estimated from experienced expeieasurement height was determined
from the Tower Height Info documeptovided by ENG group, thesrify according to the real
ecosystem structure after FIU site characterization at §i@s 1-3 and 46 represents the expected
conditions forsummer and winter conditions, respectively, with maximum and mean windspeeds
(dayime convective) and nighttimestable atmospherésconditions. The windvectorfor each run was
estimated from wind roses and placed as a centerline in the site map included in the graphics.
width of the footprint was also estimated using the l&dmpetweenthe isopleth 0f80% cumulative flux
and center lindo calculate theangle from centerlineThis information, along with distance of the
cumulative flux isopleths and wind direction, will define the source area for the flux measurements on
the top of the tower.
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Tablel2. Expected environmental controls to parameterize the source area model, and associated
results fromDelta JunctiorRelocatable tower site

Parameters Run 1 Run 2 Run 3 | Run 4 Run 5 Run 6
Approximate season | summer winter Units
Day Day Night Day Day night | qualitative
(max WS)| (mean WS) (max WS)| (mean WS)
Atmospheric stability | Convective| convective| Stable| Convective convective| Stable | qualitative
Measurement height 18 18 18 18 18 18 m
Canopy Height 8 8 8 8 8 8 m
Canopyarea density 2.0 2.2 2.2 1.8 1.8 1.8 |m
Boundary layer depth 900 900 900 300 300 300 |m
Expected sensibl 180 180 100 -25 -25 25 | W m?
heat flux
Air Temperature 4 4 2 -20 -20 20 | °C
Max. windspeed 13 3.6 2.4 11 5.6 2 m s'
Resultant wind vector 105 105 255 105 105 255 | degrees
Results
(zd)/L -0.01 -0.19 -0.3 0 0.01 3 m
d 6 6 6 5.8 5.8 58 |m
Sigma v 3.3 1.4 1.1 1.7 1.7 1.6 |m’s?
Z0 0.45 0.45 0.45 0.49 0.49 049 |m
u* 1.6 0.51 0.36 1.4 0.69 0.06 |ms'
Distance source area 0 0 0 0 0 0 m
begins
pistance of 50% 950 480 400 | 1000 1000 | 3250 | m
Distance of 80% 500 350 250 520 600 2750 | m
cumulative flux
Distance of 70% 400 200 200 400 350 2300 | m
cumulative flux
Peak contribution 75 55 45 75 65 895 |m

4.45 Results (source area graphs)
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Figure35. Delta Junction summer daytime (convective) footprint output with max wind speed.

Pages80f 133



o . N . Author. Date
n e ;.3 n Title: D19FIUSite CharacterizationSupporting Data | | Ayres/Loescher 09126/2011

NEON Doc.:#NEON.DOQ11051 Revision: B

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

Figure36. Delta Junction summer daytime (convective) footprint output with mean wind speed.
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