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1 DESCRIPTION

1.1 Purpose
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Data collected, analyzed and described hare used to inform the site design activities for NEON
project Teams, EHS (permitting), FCC, ENG and H&report was made based on actual site visit in
Domain 07This document presents all the supporting data for FIU site characterization.

1.2 Scope

FIU die characterization dateand analysis results presented ihid document are forD07 tower
locations:Oak Ridge National Lakswalker Branch (ORNL Walker Branch) @\#vanced, Mountain

Lake Biological Statimite (Relocatable 1 andGrea SmokyMountains National Park Twin Creekssite
(Relocatable 2) Issues and concerns for each site that need attentions are also addressed in this
document according to our best knowledg&ccuracy of our GPS locations are only as good as the

methodology used, i.eGPS units to +3 m.

Page7 of 119



. . - . Date
n e ;.3 n Title: DO7 FilSite CharacterizationSupporting Data | Author. Luo/Ayres/Loescher| oo.o .0

NEONDoc. # NEONDOQ11037 Revsion D

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

2 RELATED DOCUMENT®MACRONYMS

2.1 Applicable Documents

AD[01] | NEON.DOC.011008I1U Tower Design Science Requirements

AD[02] | NEON.DOC.01100€1U Technical and Operation Requirements

ADI[03]

AD[04] | NEON.DOC.01102¢81UPrecipitation Collector Site Design Requirements

2.2 Reference Documents

ROO01] NEONDOCD00008 NEONcronym List

RO02] NEONDOC000243 NEON Glossary Of Terms

RO03]

RO04]

2.3 Acronyms

2.4 Verb Convention

"Shall" is used whenever 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 ORNL WALKER BRANBHVANCED TOWERTE)
3.1 Sitedescription

NEON Advanced tower site &ak Ridges located withinThe Walker Branch Watershd&igure 1)

which is located on the U. S. Department of Energy's Oak Ridge Reservation in Roane County,
Tennessee. Major funding for Walker Branch Watershed research activities comes from the Program for
Ecosystem Research (PER) in the DOE Office of Science and OffmegidaB and Environmental
Research (OBER). The 97.5 ha Walker Branch watershed has been the sitetefmipngtensive
environmental studies since the [ai®60's by staff from the Environmental Sciences Division at Oak
Ridge National Laboratory (ORN&jaff from the Atmospheric Turbulence and Diffusion Division, Air
Resources Laboratory, National Oceanic and Atmospheric Administration in Oak Ridge, Tennessee, and
many visiting university researcheffformation sourcehttp://walkerbranch.ornl.gov)

Mean annual precipitatiom Walker Branch Watershad 140 cm and mean temperaturenso 4o The
acidic forest soils (pH 3.5 to 4.6) at this site are primarily tipgileudults. These ancient residual soils
are very cherty, infertile, and highpermeable. They formed over a dolomitic bedrock but retain little
evidence of theircarbonate parent material. Depth to bedrock at this location is approximatelyn.30
Stand basal area averages 20 to 25ha’. The #&e has relativelyuniform slope, consistent soils, and a
reasonably uniform distribution ofegetation. The site is dominated by Quercus alba, Quercus pMus
and Acer rubrum L. but it contains just under 20 tree specie€Source information:
http://www.osti.gov/bridge/purl.cover.jsp?purl=/4126QBCZg/webviewablg/

Domain - 7 Walker Branch A NEON Candidate Tower
at Oak Ridge [ vélker Eranch Property Boundary

Figure 1 Boundary map o®DRNL Walker Braneimd NEON candidate tower location
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3.1.1 Ecosystem

Major forest types were identified by Grigal and Goldstein (1971) and characterized predominately as
upland hardwoods [oak (Quercus spp.), red maple (Acer rubrum L.), hickory (Carya spp.)] dominated by
chestnut oak (Q. prinus L.) with some intermixing ioegshortleaf pine (Pinus echineta Mill.) and

Virginia pine (P. virginiana Mill.)] on ridges. Mesic coves and riparian zones are mainly yellow poplar
(Lirodendron tulipifera L.) and American beech (Fagus grandifolia Ehrh.). The watersh=80¢ &b

350m elevation, has 14.5°C mean annual temperature, and receil&d cm average annual

precipitation of which 4848% is estimated to undergo evapotranspiration (Information source:

http:// soil.scijournals.org/cgi/content/full/63/5/1436)

Vegetation and land use type at this area can be found on Figure 2 and Figure 3, Table 1 and Table 2
below.

The ecosystem we are interested in is tmxed hardwoodorestdescribed aboveThe tree species
aroundNEONower site are mainly oak and maplgandidate tower location was 186.964618, long
84.280557 After FIU site characterization, we determine the tower location to i25:06412 -
84.28260t0 avoidmeasuringhe airthat ischanneled by thealley on the south directioriNewtower
location ismicrosited toward southwest direction for ~190 m and toward the hill top. rieist to dirt
access roadThis is a closedanopy ecosystenCanopy height is ~28 m around tower sitehwibwest
branches at ~10 rabove ground level. No obvious strata observed at canSpgdlings and sapling
form understory Height varies between 5 to 10 meters. This understaryopylayer is more obvious at
lower elevation toward valley. Litter layenisry thick. Ferns and new seedling form the understory at
ground level with height < liFigure 4)
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Domain - 7 Walker Branch
at Oak Ridge

H NEON Candidate Tower

D Walker Branch Property Boundary

EVT_NAME

l:l Agriculture-Cultivated Crops and Irrigated Agriculture
l:| Agriculture-Pasture and Hay

- Allegheny-Cumberland Dry Oak Forest and Woodland

l:| Barren

- Central Appalachian Pine-Oak Rocky Woodland

- Central Interior and Appalachian Floodplain Systems

- Central Interior and Appalachian Riparian Systems

- Central Interior and Appalachian Swamp Systems

- Developed-High Intensity

- Developed-Low Intensity

- Developed-Medium Intensity

- Developed-Open Space

- Eastern Serpentine Woodland

- Introduced Upland Vegetation-Perennial Grassland and Forbland

- Managed Tree Plantation-Northern and Central Hardwood and Conifer Plantation Group
- Open Water

- Ruderal Forest-Northern and Central Hardwood and Conifer
- Ruderal Forest-Southeast Hardwood and Conifer

[ Ruderal Upland-Old Field

- South-Central Interior Mesophytic Forest

l:| Southeastern Interior Longleaf Pine Woodland

- Southern and Central Appalachian Cove Forest

- Southern Appalachian Low-Elevation Pine Forest

l:| Southern Appalachian Northern Hardwood Forest

- Southern Appalachian Oak Forest

- Southern Interior Low Plateau Dry-Mesic Oak Forest

- Southern Ridge and Valley Patch Prairie

’_\ Southern Ridge and Valley/Cumberland Dry Calcareous Forest

Hgure 2. Vegetativecover map oORNL Walker Braneimd surrounding areas
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htn

Table 1 Percent Land cover type at ORNL Walker Branch
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.ht

Land cover type Area Percentage (%)
DevelopedOpen Space 0.0072 0.711619
AgriculturePasture and Hay 0.00558758 0.552254
SouthCentral Interior Mesophytic Forest 0.982807157 97.13664
Central Interior andh\ppalachian Swamp Systen 0.0009 0.088952
Ruderal UplandéDId Field 0.0027 0.266857
Ruderal ForesNorthern and Central Hardwoo
and Conifer 0.012583236 1.243676
Total 1.011777973 100

Pagellof119


http://landfire.cr.usgs.gov/viewer/viewer.htm
http://landfire.cr.usgs.gov/viewer/viewer.htm

neen

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

. . - . Date
Title: DO7 FILBite CharacterizationSupporting Data | Author. Luo/Ayres/Loescher 09/23/2011
NEONDoc. # NEONDOM11037 Revsion D

Domain - 7 Walker Branch
at Oak Ridge

¥ NEON Candidate Tower
VegT_VegH_Poly_Dissolve

1f13904462.vat:EVT_NAME, 1f56937395.vat:LABEL
- Agriculture-Pasture and Hay, Pasture/Hay
|:| Central Interior and Appalachian Swamp Systems, Forest_Height_10_to_25_meters

- Developed-Open Space, Developed-Open_Space
- Ruderal Forest-Northern and Central Hardwood and Conifer, Forest_Height_10_to_25_meters
[ Ruderal Upland-Old Field, Herb_Height_0_to_0.5_meters

- South-Central Interior Mesophytic Forest, Forest_Height_10_to_25_meters

- South-Central Interior Mesophytic Forest, Forest_Height_25_to_50_meters

D Walker Branch Property Boundary

Figure 3 Vegetative height map of ORNL Walker Branch and the surrounding(arfamation is from
USGSttp://landfire.cr.usgs.gov/viewer/viewer.hth

Table2. Percent Land cover by vegetation heigige at ORNL Walker Branch

(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htm

Vegetation Height Vegetation Type Area Percentage

DevelopedOpen_Space | DevelopedOpen Space 0.0072| 0.712734

Pasture/Hay AgriculturePasture and Hay 0.00558758  0.553119

Herb_Height 0 to_0.5

meters Ruderal UplaneDId Field 0.0027| 0.267275

Forest_Height_10_to_25

_meters SouthCentral Interior Mesophytic Forest 0.951061504| 94.14632

Forest_Height_10_to_25/ Central Interior and Appalachian Swar

_meters Systems 0.0009| 0.089092

Forest_Height_10 to_ 25 Ruderal ForesNorthern and Centra

__meters Hardwood and Conifer 0.012543393 1.24168

Forest_Height_25 to_50

_meters SouthCentral Interior Msophytic Forest 0.030202592 2.989778
Total Area Sq Km 1.01019507 100
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Figure 4 A photo to show the ecosystem structure@QRNL Walker Brand&dvance tower site
3.2 Soils
3.21 Soil description

Soil data and soil maps (Figafg below forthe ORNL Walkddranch Advanced towesite were
collectedfrom 2.5km? NRCS soil mafgtp://websoilsurvey.nrcs.usda.qgov/app/HomePage.Dfiwhich
centered at the tower location, to dermine the dominant sibtypes in the larger tower foot print. This
was done to assure that the soil array is in the dominant (or in théorninant) soil type present in the
tower footprint.
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Figure5. 2.5km? soil map forORNL Walker Branch NEON advanced teiter centerat tower location.

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

map unit is identified and nameatcording to the taxonomic classificatiohthe dominant soils Within

a taxonomiaclass there are precisely defined limits for the properties of the s@ilsthelandscape,
however, they have theharacteristic variability of all natural phenomenBhus, the range of some
observed propertiesnay extend beyond the limits defined for a taxonomic cla&s®as of soils of a
single taxonomic class rarely, if ever, can be mapped witmzlitding areas of other taxonomic classes.
Consequently, every map unit is magie of the soils or miscellanes areas for which it is named and
some minorcomponents that belong to taxonomic classes other than those of the major &tast

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

do not affect useand managementThese are calledon-contrasting, or similar, component3.hey

may or may not be mentioned ingarticular map unit descriptionOther minor components, however,
have propertiesand behavioral characteristics divergent enough to aftess or to require different
management. These are called contrasting, or dissimilar, compon&heygenerally are in small areas
and could not be mapped separately because ofdtale used Some small areas of strongly
contrasting soitypes or miscdaneous areaare identified by a special symbol on the maffancluded

in the database for given area, the contrasting minor components are identified in the map unit
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descriptions along with some characteristics of eailfew areas of minocomponents may not have

been observed, and consequently they are mantioned in the descriptions, especially where the
pattern was so complex thatwtas impractical to make enough 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 data. The objective of mapping is not to delipaage
taxonomic classes but rather to separate the landscape into landfordasmdform segments thatdwe
similar use and management requirements. Tedineation 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 definedalocate the soils and miscellanecugas.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 profilethat are almost alike make up a soil seriddl the soils o& series have major
horizons that are similar in composition, thickness, an@ngement. Soils of a given series can differ in
texture of the surface layer, slopstoniness, salinity, degresf 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 soil sfliesname o soil phase commonly
indicates a feature that affects use or managemehRtrexample, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha seriéme map units are made up of two or more major soils or miscellaneous
areas.These map units are complexes, associationsindifferentiated groupsA complex 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 proportion of the soils or miscellaneous
areas are somewhat similan all areas.AlphaBeta complex, 0 to 6 percent slopes, is an example.
association is made up of two or more geographically associated sailscgllaneous areas that are
shown as one unit on the map8ecause 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 miscellaneous areas are somesirhdar. Alpha
Betaassociation, 0 to 2 percent slopes, is an example undifferentiated group is made up of two or
more soils or miscellaneous arghsit could be mapped individually but are mapped as one unit
because similainterpretations can be made for use and maeagent. The 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 all of them.Alpha and Beta soils, 0 to

2 percent slopes, is an exampl&ome surveys include miscellaneous areaigch areas have little or no
soilmaterial and support little or no vegetatiorRock outcrop is an examplédditional information
about the map units described in this reporaigailable imther soil reports, which give properties of
the soils and the limitations, capabilitiead potentials for many use#\lso, the narratives that
accompany the soil reportdefine some of the properties included in the map unit descriptions.

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

Anderson County, Tennessee (TN0O01)

Map Unit Soil types Acres in AOI% AOI

Symbol

AmC Armuchee silt loam, 5 to 12 percent slopes 19.4 3.50%
AmD Armuchee silt loam, 12 to 20 percent slopes 1 0.20v
AmE Armuchee silt loam, 20 to 45 percent slopes 2.1 0.40v
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Anderson County, Tennessee (TN001)

Map Unit Soil types Acres in AOI% AOI

Symbol

AmC Armuchee silt loam, 5 to 12 percent slopes 27.¢ 4.60Y
AmD Armuchee silt loam, 12 to 20 percent slopes 12.¢ 2.00%
AmE Armuchee silt loam, 20 to 45 percent slopes 0.8 0.10Y
AuE ArmucheeMuskingum complex, 25 to 60 percent slopes 0.1 0.00v
BoC Bodine cherty silt loam, 5 to 12 percent slopes 4.6 0.80Y
BoD Bodine cherty silt loam, 12 to 25 percent slopes 15.5 2.50%
BoE Bodine cherty silt loam, 25 to 50 percent slopes 91.7 15.109
CnE Claiborne silt loam, 25 to 45 percent slopes 6.7 1.109
CrE CollegedaleRock outcrop complex, 20 to 35 percent slopes 3.2 0.509
DuC Dunmore silt loam, 5 to 12 percent slopes 4.¢ 0.80%
DuD Dunmore silt loam, 12 to 25 percent slopes 2.8 0.50%
FuC Fullerton cherty silt loam, 5 to 12 percent slopes 50.7 8.40Y
FuD Fullerton cherty silt loam, 12 to 25 percent slopes 91.7 15.109
FuE Fullerton cherty silt loam, 25 to 45 percent slopes 20C 33.009
Ha Hamblen silt loam 16.7 2.709
JgC Jefferson gravelly loam, 5 to 12 percent slopes 2.6 0.50%
LeB Leadvale silt loam, 2 to 7 percent slopes 19.2 3.209
McC Minvale cherty silt loam, 3 to 15 percent slopes 17.: 2.80%
Ne Newark silt loam 12.4 2.109
TaB Tasso silt loam, 2 to 7 percent slopes 11.7 1.90v
ubC Udorthents, rolling 13 2.20%
Totals for Area of Interest 606.: 100.009

Note, asterix indicatedominate soil type in airshed

Anderson County, Tennessee: Am@rmuchee silt loam, 5 to 12 percent slopes. Map Unit Setting
Elevation:710 to 1,400 feeMean annual precipitation46 to 63 inchedvlean annual air temperature:
47 to 69 degrees Frostfree period: 195 to 209 dayMap Unit CompositioPArmuchee and similar soils:
100 percentDescription of Armuchee Settingandform:RidgesLandform position (twalimensional):
SummitLandform position (thredimensional)CrestParent materialClayey residuunveathered from
acid shaleProperties and qualitiesSlope5 to 12 percenDepth to restrictive feature20 to 36 inches to
bedrock (paralithicDrainage classWell drainedCapacity of the most limiting layer to transmit water
(Ksat):Very low to moderatgl high (0.00 to 0.20 in/hrpepth to water tableMore than 80 inches
Frequency of floodindlone Frequency of pondingdone Available water capacityery low (about 3.0
inches)interpretive groupsLand capability (nonirrigatedte Typical profileO to 6inches:Silt loam6 to
18 inches:Channery silty clag8 to 24 inchesVery channery silty clag4 to 40 inchesWeathered
bedrock

Anderson County, TennesseAmDt Armuchee silt loam, 12 to 20 percent slopeslap Unit Setting
Mean annual precipitatiord6 to 63 inchedean annual air temperature: 47 to 69 degreeBrBstfree
period: 195 to 209 day®lap Unit CompositionArmuchee and similar soils: 100 perc&wescription of
ArmucheeSetting Landform: Ridgetandform position (twedimensional): Summitardform position
(three-dimensional): Side slopgearent material: Clayey residuum weathered from acid sRatgerties
and qualitiesSlope: 12 to 20 percemepth to restrictive feature: 20 to 36 inches to bedrock (paralithic)
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Drainage class: Well drainégipacity of the most limiting layer to transmit water (Ksat): Very tow
moderately high (0.00 to 0.20 in/hE)epth to water table: More than 80 inch&sequency of flooding:
None Frequency of ponding: Non&vailable water capacity: Very low (about 3.0 ies}interpretive
groupsLand capability (nonirrigated): 6eypical profile0 to 6 inches: Silt loa to 18 inches: Channery
silty clayl8 to 24 inches: Very channery silty cklyto 40 inches: Weathered bedrock

Anderson County, TennesseAmE Armuchee 8t loam, 20 to 45 percent slopesMap Unit Setting
Mean annual precipitation: 46 to 63 inchbtan annual air temperature: 47 to 69 degreeBrBstfree
period: 195 to 209 day®lap Unit CompositionArmuchee and similar soils: 100 percé&scription of
Armuchee Setting Landform: Ridgetandform position (tweldimensional): Summitandform position
(three-dimensional): Side slopearent material: Clayey residuum weathered from acid sRatgerties
and qualitiesSlope: 20 to 45 perceridepth to restrictivefeature: 20 to 36 inches to bedrock (paralithic)
Drainage class: Well draingghapacity of the most limiting layer to transmit water (Ksat): Very tow
moderately high (0.00 to 0.20 in/hB)epth to water table: More than 80 inch&sequency of flooding:
None Frequency of ponding: Non&vailable water capacity: Very low (about 3.0 inchesgrpretive
groupsLand capability (nonirrigated): 7Bypical profile0 to 6 inches: Silt loa to 18 inches: Channery
silty clayl8 to 24 inches: Very channery siltyyc®d to 40 inches: Weathered bedrock

Anderson County, Tennesse&uBE ArmucheeMuskingum complex, 25 to 60 percerdlopes Map
Unit SettingElevation: 1,200 to 2,500 fedean annual precipitation: 46 to 63 inchb&an annual air
temperature: 47 to 69 deges H-rostfree period: 195 to 209 day&lap Unit CompositionArmuchee
and similar soils: 50 perceMuskingum and similar soils: 45 percevinor components: 5 percent
Description of ArmucheeSetting Landform: Ridged.andform position (twedimensional): 8mmit
Landform position (threglimensional): Side slopParent material: Clayey residuum weathered from
acid shaleProperties and qualitiesSlope: 25 to 60 percerdepth to restrictive feature: 20 to 36 inches
to bedrock (paralithicprainage class: WallainedCapacity of the most limiting layer to transmit water
(Ksat): Very lowto moderately high (0.00 to 0.20 in/hipepth to water table: More than 80 inches
Frequency of flooding: Nonerequency of ponding: Non&vailable water capacity: Very low (alidi0
inches)interpretive groupsLand capability (nonirrigated): 7Bypical profile0 to 6 inches: Silt loaré to
18 inches: Channery silty cld to 24 inches: Very channery silty c24 to 40 inches: Weathered
bedrock Description of MuskingumSetting Landform: Ridgedandform position (twedimensional):
SummitLandform position (threelimensional): Side slogearent material: Loamy residuum weathered
from sandstone andhaleProperties and qualitiesSlope: 25 to 60 perceridepth to restrictive feature:
20 to 40 inches to bedrock (paralithidyainage class: Well drain€hpacity of the most limiting layer to
transmit water (Ksat): Very low moderately high (0.00 to 0.20 in/hDepth to water table: More than
80 inchesFrequency of flooding: Non&reqiency of ponding: Nonévailable water capacity: Low
(about 3.1 inchednterpretive groupsLand capability (nonirrigated): 7eypical profile0 to 5 inches: Silt
loam 5 to 26 inches: Channery silt loaB® to 36 inches: Weathered bedrodkinor Components
Pecent of map unit: 5 percent

Anderson County, TennesseBo@ Bodine cherty silt loam, 5 to 12 percent slopdgap Unit Setting
Elevation: 700 to 1,300 feéflean annual precipitation: 46 to 63 inch&ean annual air temperature:
47 to 69 degrees Frostfree period: 195 to 209 dayglap Unit CompositionBodine and similar soils:
100 percentDescription of BodineSetting Landform: Ridgedandform position (twedimensional):
Summit Landform position (threelimensional): CresParent material: Gravellyesiduum weathered
from cherty limestondProperties and qualitiesSlope: 5 to 12 percerdepth to restrictive feature: More
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than 80 inchedDrainage class: Somewhat excessively draiBiagacity of the most limiting layer to
transmit water (Ksat): High (2.@0 6.00 in/hr)Depth to water table: More than 80 inch&sequency of
flooding: None Frequency of ponding: Nondvailable water capacity: Low (about 5.0 inches)
Interpretive groupsLand capability (nonirrigated): 4ypical profileO to 11 inches: Graveglkilt loam11

to 29 inches: Gravelly silt loa®® to 63 inches: Very gravelly silt loam

Anderson County, Tennessee: BoBodine cherty silt loam, 12 to 25 percent slopes. Map Unit Setting
Elevation:700 to 1,300 feeMean annual precipitation46 to 63 ithesMean annual air temperature:
47 to 69 degrees Frostfree period:195 to 209 day$ap Unit CompositionBodine and similar soils:
100 percentDescription of Bodine Setting-andform: RidgesLandform position (twalimensional):
Summit Landform position (thredimensional): Side slope Parent material: Gravelly residuum
weathered from cherty limeston@roperties and qualitiesSlope:12 to 25 percenDepth to restrictive
feature: More than 80 inchedDrainage classSomewhat excessively dngd Capacity of the most
limiting layer to transmit water (Ksatpigh (2.00 to 6.00 in/hrpepth to water tableMore than 80
inchesFrequency of floodinglone Frequency of pondinddone Available water capacityow (about
5.0 inches)nterpretive groyps Land capability (nonirrigatediis Typical profile0 to 11 inchesGravelly
silt loam11 to 29 inchesGravelly silt loan29 to 63 inchesvVery gravelly silt loam

Anderson County, Tennessee: BoBodine cherty silt loam, 25 to 50 percent slopes. Mapit/Betting
Elevation:700 to 1,300 feeMean annual precipitatior4d6 to 63 inchedlean annual air temperature:
47 to 69 degrees Frostfree period:195 to 209 day$ap Unit CompositionBodine and similar soils:
100 percentDescription of Bodine Settind.andform: RidgesLandform position (twalimensional):
Summit Landform position (thredimensional): Side slope Parent material: Gravelly residuum
weathered from cherty limeston®roperties and qualitiesSlope:25 to 50 percenDepth to restrictive
feature: More than 80 inchedrainage classSomewhat excessively draingdiapacity of the most
limiting layer to transmit water (Ksatpigh (2.00 to 6.00 in/hrpepth to water tableMore than 80
inchesFrequency of floodinglone Frequency of pondinddone Available water capacityLow (about
5.0 inches)nterpretive groupsLand capability (nonirrigatedy:s Typical profile0 to 11 inchesGravelly
silt loam11 to 29 inchesGravelly silt loan29 to 63 inchesVery gravelly silt loam

Anderson County, Tennesse€nk Claiborne silt loam, 25 to 45 percent slopelslap Unit Setting
Mean annual precipitation: 46 to 63 inchktan annual air temperature: 47 to 69 degreeBrBstfree
period: 195 to 209 day®lap Unit CompositionClaiborne and similar soils: 100 percéscription of
Claiborne Setting Landform: Ridgesandform position (twedimensional): Summitandform position
(three-dimensional): Side slogearent material: Loamy colluvium over clayey residuum weathé&ed
limestoneProperties and qualitiesSlope: 250 45 percentDepth to restrictive feature: More than 80
inches Drainage class: Well draineQapacity of the most limiting layer to transmit watéKsat):
Moderately high to high (0.60 to 2.00 in/hDepth to water table: More than 80 inchésequency of
flooding: None Frequency of ponding: Nondévailable water capacity: High (about 10.3 inches)
Interpretive groupsLand capability (nonirrigated): 6Eypical profileO to 16 inches: Silt loarh6 to 42
inches: Silty clay load? to 62 inches: Clay

Anderson ©unty, Tennesse€rE CollegedaleRock outcrop complex, 20 to 35 perceslopes Map

Unit SettingElevation: 700 to 1,200 fed#lean annual precipitation: 46 to 63 inch&ean annual air
temperature: 47 to 69 degreesHrostfree period: 195 to 209 daydap Unit CompositionCollegedale
and similar soils: 70 percefock outcrop: 20 percentlinor components: 10 perceribescription of
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CollegedaleSetting Landform: Ridgekandform position (twedimensional): Summitandform position
(three-dimensional): Side sb@ Parent material: Clayey residuum weathered from limestone stmale
Properties and qualitiesSlope: 20 to 35 percerbepth to restrictive feature: More than 80 inches
Drainage class: Well drainégiapacity of the most limiting layer to transmit wat@€st): Moderately
high (0.20 to 0.60 in/hrDepth to water table: More than 80 inchdarequency of flooding: None
Frequency of ponding: Non&vailable water capacity: Moderate (about 8.7 inchies@rpretive groups
Land capability (nonirrigated): 7€ypical profile 0 to 5 inches: Silt loamd to 64 inches: Silty clay
Description of Rock OutcrofProperties and qualitiesSlope: 20 to 35 percenbDepth to restrictive
feature: O inches to bedrock (lithitJinor componentsPercent of map unit: 10 percent

Anderson ©unty, TennesseeDu@ Dunmore silt loam, 5 to 12 percent slope$#lap Unit Setting
Mean annual precipitation: 46 to 63 inchbtan annual air temperature: 47 to 69 degreeBrBstfree
period: 195 to 209 dayMap Unit CompositionDunmore and similar soil400 percentDescription of
Dunmore Setting Landform: Ridgesandform position (twealimensional): Summitandform position
(three-dimensional): CredParent material: Clayey residuum weathered from limest&neperties and
gualities Slope: 5 to 12 percerdepth to restrictive feature: More than 80 inch&rainage class: Well
drained Capacity of the most limiting layer to transmit wat@sat): Moderately high to high (0.60 to
2.00 in/hr) Depth to water table: More than 80 inchdarequency of flooding: Nonérequency of
ponding: NoneAvailable water capacity: High (about 9.5 inchidgrpretive groupsLand capability
(nonirrigated): 3€Typical profile0 to 14 inches: Silt loat¥ to 62 inches: Clay

Anderson County, Tennesse®uDr Dunmore silt loam, 12 to 2%ercent slopes Map Unit Setting
Mean annual precipitation: 46 to 63 inchbkean annual air temperature: 47 to 69 degreeBrBstfree
period: 195 to 209 day®lap Unit CompositionDunmore and similar soils: 100 percddéescription of
Dunmore Setting Landfam: RidgesLandform position (twedimensional): Summitandform position
(three-dimensional): Side slopearent material: Clayey residuum weathered from limest&neperties
and qualitiesSlope: 12 to 25 percerepth to restrictive feature: More than 8@chesDrainage class:
Well drainedCapacity of the most limiting layer to transmit wai@&sat): Moderately high to high (0.60
to 2.00 in/hr) Depth to water table: More than 80 inchégequency of flooding: NonErequency of
ponding: NoneAvailable watercapacity: High (about 9.5 incheljterpretive groupsLand capability
(nonirrigated): 4€eTypical profileO to 14 inches: Silt loartd to 62 inches: Clay

Anderson County, Tennessee: RuEullerton cherty silt loam, 5 to 12 percent slopes. Map Unit
Setting Mean annual precipitation46 to 63 inchedMean annual air temperature47 to 69 degrees F
Frostfree period:195 to 209 daydMap Unit CompositionFullerton and similar soilstO0 percent
Description of Fullerton SettingLandform: Ridges Landform position tvo-dimensional): Summit
Landform position (thredimensional):.CrestParent material:.Clayey residuum or creep deposits over
clayey residuum weathered from cherty limestoRsperties and qualitiesSlope5 to 12 percenDepth
to restrictive featureMore than 80 inchedDrainage classWell drainedCapacity of the most limiting
layer to transmit water (KsatModerately high to high (0.60 to 2.00 in/hDepth to water tableMore
than 80 inchesFrequency of floodingNone Frequency of pondingNone Availalle water capacity:
Moderate (about 7.5 inchedhterpretive groupsLand capability (nonirrigatedBe Typical profileO to
12 inchesGravelly silt loanmi2 to 27 inchesGravelly silty clay loar7 to 64 inchesGravelly clay

Anderson County, Tennessee: FubBullerton cherty silt loam, 12 to 25 percent slopes. Map Unit
Setting Mean annual precipitation46 to 63 inchedMean annual air temperature47 to 69 degrees F
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Frostfree period:195 to 209 daydMap Unit CompositionFulleron and similar soils100 percent
Description of Fullerton Setting.andform: RidgesLandform position (twalimensional): Summit
Landform position (thredimensional):Side slopeParent material:Clayey residuum or creep deposits
over clayey residuum weathed from cherty limeston®roperties and qualitieSlope:12 to 25 percent
Depth to restrictive featureMore than 80 inchePrainage classWell drainedCapacity of the most
limiting layer to transmit water (KsatModerately high to high (0.60 to 2.00/ihr) Depth to water table:
More than 80 inche&requency of floodinddoneFrequency of pondinddoneAvailable water capacity:
Moderate (about 7.5 inchedpterpretive groupsLand capability (nonirrigatedie Typical profileO to
12 inchesGravelly silloam 12 to 27 inchesGravelly silty clay loar?7 to 64 inchesGravelly clay

Anderson County, Tennessee: RuEullerton cherty silt loam, 25 to 45 percent slopes. Map Unit
Setting Mean annual precipitation46 to 63 inchedvean annual air temperature47 to 69 degrees F
Frostfree period:195 to 209 daydMap Unit CompositionFullerton and similar soilstO0 percent
Description of Fullerton SettingLandform: Ridges Landform position (twalimensional): Summit
Landform position (thredimensional):Side sbpe Parent material:Clayey residuum or creep deposits
over clayey residuum weathered from cherty limestdr@perties and qualitieSlope25 to 45 percent
Depth to restrictive featureMore than 80 inchePrainage classWell drainedCapacity of the most
limiting layer to transmit water (KsatModerately high to high (0.60 to 2.00 in/HDepth to water table:
More than 80 inche&requency of floodinddoneFrequency of pondingdone Available water capacity:
Moderate (about 7.5 inchedhterpretive groupsLand capability (nonirrigatedY.e Typical profileO to
12 inchesGravelly silt loani2 to 27 inchesGravelly silty clay loar7 to 64 inchesGravelly clay

Anderson County, Tennessee: Haédlamblen silt loam. Map Unit Settinlylean annal precipitation:46

to 63 inchedMean annual air temperature47 to 69 degrees Frostfree period:195 to 209 dayMap
Unit CompositionHamblen and similar soil82 percentMinor components8 percentDescription of
Hamblen SettingLandform: Flood plaiis Landform position (twalimensional): Summit Landform
position (threedimensional)Talf Parent material.Loamy alluvium derived from limestone, sandstone,
and shaleProperties and qualitiesSlope:0 to 2 percentDepth to restrictive featureMore than 80
inchesDrainage classModerately well drainedCapacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.60 to 2.00 in/hDepth to water table:About 24 to 36 inches
Frequency of floodingdccasionaFrequency of pondinglone Available water capacityHigh (about
11.4 inches)nterpretive groupsLand capability (nonirrigated2w Typical profile0 to 8 inchesSilt loam

8 to 34 inchesSilt loam34 to 60 inchesGravelly silt loam

Anderson County, Tennessedg@ Jeffersongravelly loam, 5 to 12 percent slopeMap Unit Setting
Mean annual precipitation: 46 to 63 inchbkean annual air temperature: 47 to 69 degreeBrBstfree
period: 195 to 209 dayMap Unit CompositionJefferson and similar soils: 100 percé&sscriptionof
JeffersonSetting Landform: Hillslopekandform position (twedimensional): Summitandform position
(three-dimensional): Base slopdarent material: Loamy colluvium derived from interbedded
sedimentary roclProperties and qualitiesSlope: 5 to 12 peent Depth to restrictive feature: More than
80 inchedrainage class: Well drain€hpacity of the most limiting layer to transmit water (Ksat): High
(2.00to 6.00 in/hr)Depth to water table: More than 80 inchésequency of flooding: Nonérequency
of ponding: NoneAvailable water capacity: Moderate (about 7.5 inch&sgrpretive groupsLand
capability (nonirrigated): 3&ypical profileO to 10 inches: Gravelly loafr® to 58 inches: Gravelly clay
loam58 to 66 inches: Very gravelly loam
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Anderson County,Tennessee: LaBLeadvale silt loam, 2 to 7 percent slopes. Map Unit Setting
Elevation:1,700 to 2,300 feeMean annual precipitatior46 to 63 inchedMean annual air temperature:
47 to 69 degrees Frostfree period:195 to 209 day$lap Unit CompositionLeadvale and similar soils:
100 percentDescription of Leadvale Setting.andform: Stream terracesLandform position (two
dimensional):Summit Landform position (thredimensional):Tread Parent material:Loamy alluvium
over residuum weathered from shakRroperties and qualitieSSlope:2 to 7 percentDepth to restrictive
feature: 16 to 38 inches to fragipan; 40 to 96 inches to bedrock (paraliBriainage classvioderately
well drainedCapacity of the most limiting layer to transmit water (Ksktpderately low to moderately
high (0.06 to 0.60 in/hrDepth to water table:About 16 to 27 inche$requency of floodingNone
Frequency of pondindgione Available water capacity:ow (about 5.2 inchedhterpretive groupsLand
capability (nonirrigated)2e Typicd profile 0 to 6 inchesSilt loam6 to 27 inchesSilt loam27 to 42
inches:Silty clay loam2 to 50 inchesSilty clay50 to 54 inches: hiveathered bedrock

Anderson County, Tennessee: Mc®invale cherty silt loam, 3 to 15 percent slopes. Map Unit Segfi
Elevation:500 to 1,200 feeMean annual precipitation46 to 63 inchedMlean annual air temperature:
47 to 69 degrees Frostfree period:195 to 209 dayslap Unit CompositionMinvale and similar soils:
100 percentDescription of Minvale Setting_andfom: RidgesLandform position (twalimensional):
Summit Landform position (thredimensional):Base slopeParent material:Loamy colluvium derived
from cherty limestonéProperties and qualitieSlope:3 to 15 percenDepth to restrictive featurévore
than 8 inchesDrainage classiVell drainedCapacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.60 to 2.00 in/hDepth to water tableMore than 80 inche$requency of
flooding: None Frequency of pondingNone Available wate capacity: Moderate (about 8.8 inches)
Interpretive groupsLand capability (nonirrigated®e Typical profile0 to 13 inchesGravelly silt loani3
to 32 inchesGravelly silty clay loa®2 to 62 inchesGravelly silty clay

Anderson County, Tennessee: Né&lewark silt loam. Map Unit Settindlean annual precipitatiord6
to 63 inchedMean annual air temperatured7 to 69 degrees Frostfree period:195 to 209 dayap
Unit CompositionNewark and similar soil400 percentDescription of Newark Settingandform:Flood
plains Landform position (thredimensional): Talf Parent material: Loamy alluvium derived from
interbedded sedimentary rocRroperties and qualitiesSlope0 to 2 percenDepth to restrictive feature:
More than 80 inche®rainage classSanewhat poorly drainedCapacity of the most limiting layer to
transmit water (Ksat)Moderately high to high (0.60 to 2.00 in/hDepth to water tableAbout 6 to 18
inches Frequency of floodingFrequent Frequency of pondingNone Available water capacityHigh
(about 11.8 inchednterpretive groupsLand capability (nonirrigated®w Typical profileO to 8 inches:
Silt loam8 to 30 inchesSilt loam30 to 61 inchesSilt loam

Anderson County, Tennessee: TiaBasso silt loam, 2 to 7 percent slopes. Map Unit Settiegvation:
100 to 600 feetMean annual precipitation46 to 63 inchedVlean annual air temperature47 to 69
degrees Frostfree period:195 to 209 day#/ap Unit Compaition Tasso and similar soil$00 percent
Description of Tasso Setting.andform: Hillslopes Landform position (twalimensional): Summit
Landform position (thredimensional):Base slopdarent material:L.oamy colluvium and/or alluvium
over residuum weatbred from limestoneProperties and qualitiesSlope:2 to 7 percentDepth to
restrictive featureMore than 80 inche®rainage classiVell drainedCapacity of the most limiting layer
to transmit water (Ksat)Moderately high (0.20 to 0.60 in/hBepth to waer table:More than 80 inches
Frequency of floodindNone Frequency of pondingdone Available water capacityvoderate (about 9.0
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inches)interpretive groupsLand capability (nonirrigated®e Typical profile0 to 7 inchesSilt loam7 to
22 inchesSiltloam 22 to 36 inchesGravelly silty clay loa®6 to 72 inchesavelly clay

Anderson County, Tennessee: UDOdorthents, rolling. Map Unit SettindMean annual precipitation:
46 to 63 inchedean annual air temperaturet7 to 69 degrees Frostfree period:195 to 209 day#ap
Unit CompositionUdorthents and similar soil400 percentDescription of Udorthents Properties and
qualities Slope:2 to 12 percenDepth to restrictive featureviore than 80 inche®epth to water table:
More than 80inchesFrequency of floodingdoneFrequency of pondingdone

3.2.2 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 variadg §oil
property ddain our case).In an empiricalsemiariogram, the averagef the squared differenceof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of the aager semivariance versus distance class (Figb)re
For the theoretical variogram models considered here, the gari@nce will converge otie total
variance at distances for which values are no longer spatially@nelated (this is referred to as¢h
range, Figur®).

For the theoretical variograms considered hetage parameters estimated from thidata are used to

fit a semivariogram model to the empirical semivariogram. This model is then assumed to quantitatively
represent the correlation asfanction of distancgFigure6), the range, the sill (the sill is the 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 samplé®s.range, sill and nuggete estimated

from theoretical models thaarefitted to the empirical variograms using mdinear least squares

methods.

The variogram analysis will be used, to determine the spatial scales at which we can consider soil
measuranents spatially independent. This characterization will directly inforrmtirdmumdistance
betweeni) soil plos within each soil arrayij) the soil profile measurementsi) EP plots, aniV) the
microbial samplindgocations These data will diregtlinform NEON construction and site design
activities.
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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.

Field measuremes of soil temperature (12 cm) and moisture (@5 cm) were takewn 19 April 2010
at the Oak Ridge site. The sampling points followed the spatially cyclic sampling design-by Bond
Lamberty et al(2006)(Figure7). Soil temperature and moisture measurements were collected along
four transects (all 84 mpcated in tle expected airshed at Oak Rid@®etails of how the airshed was
determined are provided belov&oil temperature was measured wipfatinum resistancéemperature
sensors (RTD 810, Omega Engineering Inc., Stamford C30ilamdisture was measured withme
domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

As well as measuring soil temperature and moisture at each sample pdéiigure7, measurements

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 measured at 1.7 m, 2 m, and 2.3
m; this data is referred to as mib data, since the measurements were taken at many 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 temperatgre a

moisture throughout the day.
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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 20amyl estimate the distance necessary iftdependence among

soil plots in the soil arrayo correct for changes 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 eveafter subtracting the stationary data from the mobile data. This time of day
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 outpog éaund at:
PAFIUFIU_Site_CharacterizatiddXXYYYYYY&haracterizatior5oil Measuremenisoil Data Analysis
(where XX = domain number and YYYYYYY = site name).

3.2.3 Results and interpretation
3.2.3.1 Soil Temperature

Soil temperature data residuals, after accting for changes in temperature in the stationary data and

any remaining time of day trend, were used for the semivariogram analysis (Big&peploratory data
analysis plots show that there was distinct patterning of the residua(figure9, left grephs) and

directional semivariograms do not show any indication of anisotropy (FRjuwrenter graph). An

isotropic empirical semivariogram was produced and a spherical model was fitted using Cressie weights
(Figure9, right graph). The model indicates istdnce of effective independence of 30 m for sail
temperature.
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Figure8. Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperature in the stationary datdegjrand a linear
regression based on time of day (line). Right graph: residual 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 analysi
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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 eémperature.
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3.2.3.2 Soil water content

Soil water content data residuals, after accounting for changes in water content in the stationary data
and any remaining time of day trend, were used for the semivariogram analysis (E@QyuEsploratory
data analysis plts show that there waso distinct patterningf the residuals (Figurkl, left graph) and
directionalsemivariograms do not show anisotroffigurell, center graph)An isotropic empirical
semivariogram was produced and a spherical model was fitséa) .Cressie weights (Figuté, right
graph).The model indicates a distance of effective independence of 122 m for soil water content.
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FigurelO. Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content dda after correcting for changes in water content in the stationary data (circles) and 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 tinielay regression. Data in the right graph

were used for the semivariogram analysis.
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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 contemghRgraph: empirical semivariogram (circles)
and model (line) fit to residuals of water content.

3.2.3.3 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 the maximum
distance allowable between sail plots is 40 m due to cote estimated distance of effective
independence was 30 m for soil temperature and 122 m for soil moisture. Based on these results and
the site design guidelines the soil plots at Oak Ridge shall be pl@adipart. The soil array shall

follow the linear soil array desigiiSoil ArrayPattern B) with thesoilplots being 5 m x 5 nThedirection

of the soil array shall b253° from the soil plot nearest the tower (i.e., first soil plot). The location of the
first soil plot will be approximatel$5.964247°-84.28266° 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
unrepresentative location (e.g., rock outcrop, drainage channel, large tree, etc). The FIU soil pit for
characterizing soil horizon depths, collecting soil for-sipecific sensor calibration, and collecting soil

for the FIU soil archive will be located at 35.964184,28261°. A summary of the soil information is
shown in Tabld and site layout can be seem Figurel2.

Dominant soil series at the sitEullerton cherty silt loam, 5 to 12 percent slop&be taxonomy of this
soil is shown below:

Order. Ultisols

Suborder Udults

Great group Paleudults

Subgroup Typic Paleudults

Family. Fine, kaoliniticthermic Typic Paleudults

Series Fullerton cherty silt loam, 5 to 12 percent slopes
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Table4. Summary of soil array and soil pit information at Oak Ridge. 0° represents true north and
accounts for declination.

Soil plot dimensions 5mx5m

Soil arraypattern B

Distance between soil plots: x 40 m

Distance from tower to closest soil plot: y 14m

Latitude and longitude of*isoil plot OR 35.96424°:84.28266°

direction from tower

Direction of soil array 253°

Latitude and longitude of FIU soil pit 35.96453, -84.28276

Dominant soil type Fullerton cherty silt loam, 5 to 12 percent slopes
Expected soil depth >2'm

Depth to water table >2m

Expecteddepth of soil horizons Expected measurement depths
0-0.30 m (gravelly silt loam) 0.15m

0.300.69 m (gravelly silt clay loam) 0.50 m'

0.691.63 m (gravelly clay) 1.16 m'

1.632.00 nt 1.82m

2.00 m 2.00 m

"Actual soil measurement depths will be determined based on measured soil horizon depths at the
NEON FIU soil pit and may difeerbstantially from those shown here.

"Expected depths for G@ensors (actual depths will be determined based on horizons in the FIU soil pit)
$Soil description not available at this depth
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Figurel2. Site layout atORNL Walker Branch Advanced tow#e showing soil array and location of
the FIU soil pit.

33 Airshed
3.3.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
speed over a given timeses, Figure43-14. The weather data used to generate the following wind

roses are fromAmeriFlux tower site of Walker Branch at Oak Ridgewnhith is<400 mNorthwest of
NEONAdvancedsite atORNL Walker Branchhe orientation of the wind rose follows that of a compass
(assume declination applied)\When we describe 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 wioges are subdivided into 46 cardinal
directions.Wind roses and wind roses description below were provided by Dr. T. Meyers.
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3.3.2 Results (graphs for wind roses)

Walker Branch 141

Oak Ridge, TN
Latitude 35°58'N Longitude 84°17’

, 7W
Sfc Elev 360 m, Tower Ht 45 m

JANUARY

Figurel3. Windroses forD07ORNL Walker BraneékdvancedSite
(Provided by Dr T. Meysr
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Sample Wind Rose

Each ring equals 5% frequency
All speeds are in meters/sec

Overall Vector Wind Direction

Resultant Wind Speed

Average Wind Speed

Percent Winds <0.3 m/s

Percent Missing Data

/SSW Winds Averaged 4.0 m/s
11% of Winds Were WSW

—

Figurel4. Description of wind roses for DO7 ORNL Walker Branch Advanced Site.
(Provided by Dr T. Meyers)

3.3.3 Resultant vectors

Table5. The resultant wind vector®f DO7ORNL Walker Bran&dvancedbite.

Quarterly (seasonal) timeperiod Resultantvector % duration
January to March N/A N/A

April to June N/A N/A

July to September N/A N/A
October to December N/A N/A
Annual mean N/A N/A

3.34 Expected environmental controls on source area

Two types of models werommonlyused to determine the shapand extent of the source area under
different and contrasting atmospheric stability classes. An inverted plume dispersion model with
modeled cross wind salions were used for convectivanditions (Horst and Weil 1994). For strongly
stable conditions, ad Lagrangian solution was used (Kormann and Meixner 200&)source area
models where bounded by the expected condisodepicithe extreme conditions. Convective
conditions typically have strong vertical mixing between the ecosystem and atmospbdexéslayer).
Stable conditions typically have loagurce area and associated waveforn@onvective turbulence is
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often characterized by short mixing scales (scalar) and moderate daytimespéedsge.g.,1-4 m &°.

Higher windspeeds, like thosexperienced over the 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 rel shorter and less sicturally 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 medd¢ral and stable
conditions(e.g., Harvard Forest, Bartlett Experimental Forest, and Burlington Conservation Ahes)
type of turbulence (mechanical verse convective) and the physicébatits of the ecosystem control
the degree of mixing, and tHength and size of the source area.

Here,with support from Dr R. Clement, we use a wWedsed footprint model that made by
Micrometeorology Group at University of Edinburgh, UK to determine the footprint area under various
conditions (model infohttp://www.geos.ed.ac.uk/abs/research/micromet/EdiTog)s¥Winds usedo

run the model and generatillowingmodel results arextracted fromthe wind rosesVegetation
information, temperatue and energy information were either from the RFI document, previous site visit
report, available data files or best estimated from experienced exgddasurement height was
determined from the Tower Height Info document provided by ENG group, thefly gadording to the

real ecosystem structure after FIU site characterization at Rites 1-3 and 46 represents the expected
conditions forsummer and winter conditions, respectively, with maximum and mean windspeeds
(daytime convective) and nighttimetéble atmospherepconditions. The windvectorfor each run was
estimated from wind roses arid placed as a centerline in the site map included in the grapfiics.

width of the footprint was also estimated using the lengttweenthe isopleth 0f80% cimulative flux

and center lingo 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.

Table6. Expeted environmental controls to parameterize the source area model, and associated results
from ORNL Walker Bran&dvancedower 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) | (meanWs) (max WS) | (mean WS)
Atmospheric stability | Convective| convective | Stable | Convective| convective | Stable | qualitative
Measurement height | 38 38 38 38 38 38 m
Canopy Height 28 28 28 28 28 28 m
Canopy area density | 5 5 5 2.5 2.5 2.5 m
Boundary layer depth| 2500 2500 701 1201 1201 501 m
Expected sensibl{ 500 500 90 151 151 31 W m?*
heat flux
Air Temperature 30 30 22 15 15 10 °C
Max. windspeed 9.6 2.8 2.6 9.0 2.6 2.6 m s
Resultant wind vector| 248 248 78 271 271 57 degrees
Results
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(zd)/L -0.02 -0.32| -0.15 -0.01 -0.19 -0.06 | m
d 24 24 24 22 22 22| m
Sigma v 3.50 2.30( 1.10 3.10 1.50 1| m’s?
Z0 0.99 0.99 0.99 1.40 1.40 1.40 | m
u* 1.50 0.62| 0.46 1.50 0.53 0.46 | ms*
Distance source area 0 0 0 0 0 Olm
begins
Distance 080% 750 280| 450 800 400|  700|m
cumulative flux
Distance of 80% 450 220| 280 480 300  400| m
cumulative flux
Distance of 70% 300 180| 200 300 200 280 m
cumulative flux
Peak contribution 65 35 45 65 45 55| m

3.35 Footprint model results (source area graphs)
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&4 Footprint

Fles | Controls | Footprint | Brightniess distribution | Integrated Footprint
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Figurel5. DO7ORNL Walker Branglummer daytime (convective) footprint output with max wind
speed.
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24 Footprint
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Figurel6. DO7ORNL Walker Bransdlummer daytime (convective) footprint output with mean wind
speed.
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Figurel7. DO7ORNL Walker Brangummer nidpttime (stable) footprint output with mean wind speed.
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Figurel8. DO7ORNL Walker Branebinter daytime (convective) footprint output with max wind speed.
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Figurel9. DO7ORNL Walker Branebinter daytime (convective) footprint output with meawind
speed.
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Figure20. DO7ORNL Walker Branebinter nighttime (stable) footprint output with mean wind speed.
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3.4 Site design and tower attributes

According to windoses,the prevailing wind direction blows from Sa i owunTx (2 Hbox X

HnTtardy 2 NI KSFad ocyx G2 tgoaghdut thi@ fyear@ower shauld b&FpiBeltoa y X 0
location to best catch the signals fraitme airshed othe ecosystem in interest, which é@k and maple
dominant deciduous forest this site. The originatower site was35.964618;84.280557 After FIU site
characterization, we determine thwer locationto be at35.96412,-84.28260t0 avoid measuring the

air that is channeled by the valley on the south directidfew location issouthwest of originatower

for ~190 m and closer to the available AC power.

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

to capture signals from all major wind directiof&adiation boom armshould always be facing south to
avoid any shadowing effects from the tower structure. iAstrument 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 patel to frequent wind direction to minimize the 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 on thaorth side of tower and have the longer side piéebto E-W direction.

Therefore, we require the placement of instrument hut3&t96423-84.28256

Canopy height is ~28 m around tower site with lowest branches at ~abawve ground levelSeedlings
and sapling formunderstory Height varies between t 10 meters. Ferns and new seedling form the
understory at ground level with height < 1Mle require6 measurement layerson the towerwith top
measurement height a88 m, and rest layers are 30, 2 m, 16m, 7mand0.3m, respectivelyto best
characteize the fluxes on the tower top and environmental conditions in profile

DFIR(Double Fenced International Reference) for bulk precipitation collection will be located at an
existing open clearing, which is used by ORNL as NADP wet/dry depositionaoltetiand used by
ATDD as a test bed for meteorological sensors. DBlRtige south west side of tower anet30 m away
from tower. Power is available at sit®Vet deposition collectorwill collocate at the top of the tower.

See AD 04 for further inforation 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 directioris from the tower toward the prevailing wind direction

or designated orientationInstrument hut orientation vector is parallel to the long side of the
instrument hut (shoriside of instrument hut is perpendicular to ttestrument hut orientation vecto).
Instrument hut distancez is the distance from the center of tower projection to the center of the
instrument hut projection on the ground. The numbering of theasurement levelds that the lowest

is level one, and each subsequent increase in height is numbered sequenmntitiig, case, leved being

the upper most level at this tower site.

Table7. Sitedesignand towerattributes for theORNL Walker Bran&udvancedksite.
0° is true north with declination accounted forColor of Instrument hut exterior shall be tan best

match the surrounding environment.
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Attribute lat long degree meters notes
Airshedarea 247 to Clockwise fromiirst
293 and angle
cyx
Tower location 35.96412, -84.28260 -- -- new site
Instrument hut 35.96423, -84.28256
Instrument hut orientation -- -- 90 - 270 Short face parallel tc
vector 0°-180C
Instrument hut distance z - -- -- 13
Anemometer/Temperature -- -- 180r --
boom orientation
DFIR 35.96180 -84.28646
Height of the measurement
levels
Level 1 0.3 m.a.g.l.
Level 2 7.0 m.a.g.l.
Level 3 16.0 m.a.g.l.
Level 4 22.0 m.a.g.l.
Level 5 30.0 m.a.g.l.
Level 6 38.0 m.a.g.l.
Tower Height 38.0 m.a.g.l.
See AD 03 for technical requirement to determine the boom height for the bottom measurement
level.

Figure21 below shows the proposed tower location, instrument hut location, airshed area and access
road.
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Solllpit 2_ 35.96464, -84.28323

i v 2
soll pit1235/06453, 8412859 uPIt 3= 35.96438,,:04'28228

mlns‘?«umem hute. 35.86423, -84.28256

T-o(wgem, -84:28260
//ﬁﬁg/

o
DFIR:35:96180, -84.28646

=GoOogle

Imagery Date: Oct 26, 2004 lat 35.96

Figure21. Site layout fotORNL Walker Brandtdvanced

517° o ev 1089 it

tower site

Eyealt 3420

i) New tower location is presentefted pin) ii) red lines indicate the airshed boundaries. Vecf##®

02930 Of 201 6 AASYRNRBY XHARX ¢hpn x aeQHedréhpdiaredtitit wolldEhave c y x 0
guality wind data without causing flow distortions, respectively. iii) Yellow line isulygested access

road to instrument hutiv) Purple pin indicates the DFIR location

Boardwalksb 'fOAYFOGStes GKS RSOA&A2Y (G2 dz&aS | o02F NRgl
There are strong science requirements that minimize site disturbance to the surrounding area, which

will be difficult to manage over a 3@period. Traffic cdnol 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 partasrthe y

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 pberenon. Here FIU assumes that all conduits will be
SAGKSNI 0dzZNASRX 2NJ LX I OSR AyaARS (KS o02FNRglf]1 4&c
footprint. While the final design is not yet known, there are some general criteria that can be outlined.

WS | dadzyS GKIFIG GKS 02 NRglf] 6ARGK Aa océ onddmn
and in some locations the site is seasonally flooded and inundated with water. Boardwalks may also
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provide a scratching structure for grazing animals thaturn, would wear and unduly impact the site.
Site by site evaluations must be done.
e There is always a boardwalk from the instrument hut to the tower
e |If there is a boardwalk on the south side of the tower, it is never underneath the radiation
booms, andt is more than 4 m from the side of the tower
e There is never a boardwalk within 4 m of the tower, except where it perpendicularly intersects
the tower for access
e The boardwalk to access the tower is not on any side that has a boom.
e There is never boardvllawithin 10 m of a soil plot, except where it perpendicularly intersects a
soil plot for access.
Specific Boardwalks &RNL Walker Bran&dvancedsite
o Boardwalk is from the access dirt road to instrument hut, pending landowner decision
o Boardwalk fronthe instrument hut to the tower to intersect on north face of the tower
o Boardwalk to the soil array (optional from access road to soil array)
. No boardwalk from the soil array boardwalk to the individual soil plots
o No boardwalk needed at DFIR site

3.5 Information for ecosystem productivity plots

The tower atORNL Walker Brandkdvancedsite has been positioned to optimize the collection of the

air/wind signals both temporally and spatially over the desired ecosystiewiquous hardwood forekt

Airshed areasat this siteare from247t0 29 0 Of 2 O1 6 A &S TFAEYW xH rit2x upnkxy R Of 2
T NR Y, andy99% signals for flux measurements are within a distan88@ifn from tower, and 80%

within 500 m. We suggesESU Ecosystem Productivity plotsgiaced vithin the boundaries 0247 to

2000t 201 6AaBrcyNR VI 2Hmpnx0 00f 201 6A4S FTNBY cyxo

3.6 Issues and attentions

According to our communication witbr. P.Mulholland the site contact at ORNbg is ok withNEON
micrositting tower to the new location. He said currently there is almost no active experiments at this
forest site.Thesite location should not conflict with other experimental needs.

The DFIR site we picked is in an existing open area, which i®#estotlearing to our tower location

that we could findThis open area is currently use by ORNL as a NADP wet/dry deposition colletion site
and used by ATDD as meteorologiocal sensor test bed. BlulRollandexpressed interests to let us

take over theNADP wet/dry deposition instruments and site if we are doing same measurements. He
felt that it is getting more difficult for him to get funding to maintain the measreumedesalso said if

the open space is not large enough to meet the class 1 dté2ia for DFIR, it is possiliie cut down

some rows of trees to enlarge the space, but a proposal is required for further discussion with regarding
permit and approvals. Dr. J. Kochendorfer from ATDD implied that some unused equipment could be
removed fromthe site to free up space for our DFIR. But that needs to be checked and confirmed by Dr
T. Meyers.
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Dr. J. Kochendorfer from ATDD mentioend some gas enmsssion the buildings on the south or west
sides of the forest could potentially affesburce ara flux) measurements.He said that could be the
reason Ameriflux tower at Walker Branch was relocated to Chestnut Ridgee Buatdunclear what the
gasspeces was/isand where the emission sources could Wée will need communicate with Dr T.
Meyers alout this issue for further information.

One inconvenient issue here is that scientist with foreign nationality need to be escorted all the time.
Hopefully, NEON can negotiate a special permit without such restriction for our foreign scientists.
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4 MOUNTAINLAKE BIOLOGICAL SONTRELOCATEABLE TOWER

4.1 Site description

NEONcandidateRelocatable tower sitat Virginia(37.371796;80.524488)is located withinMountain
Lake Biological Statidmundary (see Figurg2). Because te major fetch area for the caridate tower
location isover a creek and drainage area to the wese propose anew tower site at 37.37828,-
80.52484to maximize our measurements over the natunalrdwood forestecosystemThe analysis and
results we provide below are based on thew site at37.37828:80.52484

Mountain Lake Biological Station is located on a remote wooded ridge at an elevation of 1,160 meters
on the top of Salt Pond Mountain in southwestern Virginig. mountaintop location is surrounded by
sharp ecological gradiémand finescale changes in habitaideal conditions for the studies of ecology
and evolution. Biologists from around the world come to the station each summer to conduct field
research based on the diverse flora and fauna of the Southern Appalachiamsstation supports a
summer population of 66100 students, researchers and their families. Visiting scientists conduct
research in plant and animal population biology, behavioral ecology, life history evolution, community
ecology, ecological genetidsiosystematics, epidemiology, conservation biology, and the physiology of
behavior. Many research programs are lotgrm, resulting in numerous publications, and are often
funded by the NSFBiologists interested in field studies are encouraged to camdidbuntain Lake as a
home for their researchSome financial assistance is available to assist graduate students and faculty in
starting lesearch projects at the Statiginformation sourcehttp://mlbs.org/resarch.htm).

Weather summary data for 2005 at this station can be found in the table béltfarmation source:
http://www.mlbs.virginia.edu/weatherdata/metsum.htn):

Table8 MLBSMeteorological Data Summary for 2005
Temperature (deg. C) Rain (mm) | Humidity (Rel. %| Wind Speed (m/s| PAR*

Month Maximum | Minimum |Mean | Accumulatior Mean Mean Mean
January 14.5 -20.3 | -0.8 87 83 2.3 114
February 12.5 -125 | -05 58 78 2.6 193
March 17.0 -13.0 0.6 112 79 2.7 270
April 21.1 -5.5 8.3 111 68 2.6 340
May 23.1 -1.9 111 66 71 2.0 412
June 26.4 7.4 16.9 85 86 1.7 373
July 27.5 12.0 194 117 91 14 360
August 26.8 11.8 19.1 111 90 1.3 323
September| 24.7 2.7 16.0 22 85 15 345
October 21.2 -2.9 10.4 100 86 1.8 217
November 18.3 -14.4 55 124 73 2.3 168
December 11.1 -13.4 | -3.0 52 80 2.5 107
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The Year 27.5 -20.3 8.6 1044 81 2.1 269

Domain - 7 Mountain Lake A NEON Candidate Tower
BiOlOgica| Station D Mountain Lake Biological Station Property Boundary

Figure22. Boundary map oMountain Lake Biological Statiamd NEON candidate tower location

4.1.1 Ecosystem

The land use types and ecosystems are diverse at this region (see Egisteand Table-10 below).
Appalachian (Hemloek Northern Hardwood Forest and Central and Southern Appalachian Montane
Oak Forest aant for > 95% in area in this region. The ecosystem type that we will measure at the
proposed new site is oak forest. The terrain is flat and ecosystem is very uniform around tower site.
The meancanopy height around tower is ~18 with lowest branch at ~8 m above grourféeedlings

and saplings understory varies from 5 to 12 m in height without obvious strata. Ferns and other annual
plants form the understory at floor lever with height < 1@anopy is closed andrwopy aea densiy is
estimated to be 5n summer and 2.5 in wintePhoto below shows a general view of the site (Fi@l:g
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Domain - 7 Mountain Lake
Biological Station

# NEON Candidate Tower
D Mountain Lake Biological Station Property Boundary
Vegetation Type
l:l Agriculture-Cultivated Crops and Irrigated Agriculture
l:l Agriculture-Pasture and Hay
- Allegheny-Cumberland Dry Oak Forest and Woodland
- Appalachian (Hemlock-)Northern Hardwood Forest
- Appalachian Shale Barrens
l:l Barren
l:l Central and Southern Appalachian Montane Oak Forest
l:l Central and Southern Appalachian Spruce-Fir Forest
- Central Appalachian Alkaline Glade and Woodland
- Central Appalachian Dry Oak-Pine Forest
- Central Appalachian Pine-Oak Rocky Woodland
- Central Interior and Appalachian Floodplain Systems
- Central Interior and Appalachian Riparian Systems
- Central Interior and Appalachian Swamp Systems
- Developed-High Intensity
- Developed-Low Intensity
- Developed-Medium Intensity
- Developed-Open Space
- Eastern Serpentine Woodland
l:| Introduced Upland Vegetation-Annual Grassland
l:l Introduced Upland Vegetation-Perennial Grassland and Forbland
- Managed Tree Plantation-Northern and Central Hardwood and Conifer Plantation Group
l:l North-Central Interior Wet Flatwoods
l:l Northeastern Interior Dry-Mesic Oak Forest
- Open Water
l:l Ruderal Forest-Northern and Central Hardwood and Conifer
l:l Ruderal Forest-Southeast Hardwood and Conifer
7] Ruderal Upland-Old Field
- South-Central Interior Mesophytic Forest
- Southern and Central Appalachian Cove Forest
- Southern Appalachian Grass and Shrub Bald
- Southern Appalachian Low-Elevation Pine Forest
- Southern Appalachian Montane Pine Forest and Woodland
- Southern Appalachian Oak Forest
’_| Southern Ridge and Valley/Cumberland Dry Calcareous Forest

Figure23. Vegetative cover map of Mountain Lake Biological Station and surrounding(arieasation
is from USG®ittp://landfire.cr.usgs.gov/viewer/viewer.htm

Table9. Land cover information at Mountain Lake Biological Station(isifermation is from USGS,

http://landf ire.cr.usgs.gov/viewer/viewer.htin

Land cover types Area(km?) | Percentage
Appalachian (Hemloe}Northern Hardwood Forest 1.458606| 64.9206698
Central and Southern Appalachian Montane Oak Forest 0.716664| 31.897795
Central and Southern Appalachi@pruceFir Forest 0.003597| 0.16011028
Central Interior and Appalachian Swamp Systems 0.013868| 0.61726274
DevelopedOpen Space 0.034876| 1.55229385
Open Water 0.006295| 0.28019292
Ruderal ForesNorthern and Central Hardwood and Conifer 0.0068| 0.30267066
Ruderal UplanéDId Field 0.000899| 0.04002756
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Southern Appalachian Grass and Shrub Bald 0.005145| 0.2289772
Total 999973.98 100.00

Domain - 7 Mountain Lake
Biological Station

# NEON Candidate Tower
D Mountain Lake Biological Station Property Boundary
Vegetation Height to Vegetation Type

- Developed-Open Space, Developed-Open_Space
- Open Water, Open_Water

|:| Appalachian (Hemlock-)Northern Hardwood Forest, Forest_Height_10_to_25_meters
|:| Central Interior and Appalachian Swamp Systems, Forest_Height_10_to_25_meters

|:| Central and Southern Appalachian Montane Oak Forest, Forest_Height_10_to_25_meters
l:l Central and Southern Appalachian Montane Oak Forest, Forest_Height_5_to_10_meters

- Ruderal Upland-Old Field, Shrub_Height_0.5_to_1.0_meter

|:| Southern Appalachian Grass and Shrub Bald, Herb_Height_0.5_to_1.0_meters
- Southern Appalachian Grass and Shrub Bald, Shrub_Height_1.0_to_3.0_meters

|:| Central and Southern Appalachian Spruce-Fir Forest, Forest_Height_10_to_25_meters

- Ruderal Forest-Northern and Central Hardwood and Conifer, Forest_Height_10_to_25_meters

Figure24. Vegetative height map of Mountain Lake Biological Station and the surrounding areas
(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.hth

Tablel0. Percent Land cover by vegetation height at Mountain Lake Biological Station
(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.hth

Vegetation Height Vegetation Type Area Percentage
Appalachian (HemloeWNorthern

Forest Height 10 to 25 metery Hardwood Forest 1.458606| 64.9202476
Central and Southern Appalachi

Forest_Height 10 to_ 25 meter{ Montane Oak Forest 0.716679| 31.8982379
Central and Southern Appalachian Spru

Forest_Height 10 to 25 meter{ Fir Forest 0.003597| 0.16010924
Central Interior andAppalachian Swam

Forest Height 10 to 25 metery Systems 0.013868| 0.61725873

DevelopedOpen_Space DevelopedOpen Space 0.034876| 1.55228375

Open_Water Open Water 0.006295 0.2801911
Ruderal ForesNorthern and Centra

Forest Height 10 to 25 meter{ Hardwood and Conifer 0.0068| 0.30266869

Shrub_Height_0.5 to_1.0_mete| Ruderal Uplandld Field 0.000899 0.0400273

Herb_Height 0.5 to_1.0_meterg Southern Appalachian Grass and Sh| 0.005145| 0.22897571
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Bald
Total Area Sq Km 2.246766 100

Figure25. General view of the ecosystem ldibuntain Lake Biological Statiételocatabldower location

4.2 Soils

4.2.1 Description of soils

Soil data and soil maps (Figu® below forMountain Lake Biological Station relocatable towie

were collectedrom 2.4km? NRCS soil mayfsttp://websoilsurvey.nrcs.usda.gov/app/HomePage.him

which centered at the tower location, to termine the dominant soil types in the larger tower foot
print. This was done to assure thagtsoil array is in the dominant (or in the-dominant) soil type

present in the tower footprint.
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Figure26. 2.4km’” soil map fotMountain Lake Biological Station relocatable sitenter at tower
location north is top of map

Soil Map Units Descrijon:

The map units delineated on the detailed soil maps in a soil survey represent the soils or miscellaneous
areas in the survey ared.he map unit descriptions in this report, along with the maps, can be used to
determine the composition and propertieg a unit. Themap unit delineation on a soil map represents

an area dominated by one or more major kinds of soil or miscellaneous ate@sp unit is identified

and named according to the taxonomic classification of the dominant afithin a taxonomic class

there are precisely defined limits for the properties of the sols the landscape, however, the soils

are natural phenomena, and they have the characteristic variability of all natural phenoriiéns, the

range of some obseed properties may extend beyond the limits defined for a taxonomic classas

of soils of a single taxonomic class rarely, if ever, can be mapped without including areas of other
taxonomic classesConsequently, every map unit is made up of the sailmiscellaneous areas for

which it is named and some minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the map unit, and thus
they do rot affect use and management.hese are called necontrasting, or similar, components.

They may or may not be mentioned in a particular map unit descript@iher minor components,
however, have properties and behavioral characteristics divergent gimém affect use or to require
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different management.These are called contrasting, or dissimilar, componeftwey generally are in

small areas and could not be mapped separately because of the scale used. Some small areas of strongly
contrasting soils omiscellaneous areas are identified by a special symbol on the niféipsluded in

the database for a given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of eaiifew areas of minocomponents may not have

been observed, and consequently they are not mentioned in the descriptions, especially where the

pattern was so complex that it was impractical to make enough observations to identify all the soils and
miscellaneous areas on thenldscape.

The presence of minor components in a map unit in no way diminishes the usefulness or accuracy of the
data. The objective of mapping is not to delineate pure taxonomic classes but rather to separate the
landscape into landforms or landform segm® that have similar use and management requirements.

The delineation of such segments on the map provides sufficient information for the development of
resource planslf intensive use of small areas is planned, however, onsite investigation is needed

define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptieash description
includes general facts about the unit and gives important soil properties and qualities.

Soils that hae profiles that are almost alike make upail series All the soils of a series have major
horizons that are similar in composition, thickness, and arrangem®oils of a given series can differ in
texture of the surface layer, slope, stoniness,réblj degree of erosion, and other characteristics that
affect their use.On the basis of such differences, a soil series is dividedaitphasesMost of the

areas shown on the detailed soil maps are phases of soil s@iesname of a soil phasemmonly
indicates a feature that affects use or managemerbr example, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous drease map units are
complexes, associations, or undifferentiated groups.

A complexconsists of two or more soils or miscellaneous areas in such an intricate pattern or in such
small areas that they cannot be shown separately on the m@pse. pattern and proportion of the dei

or miscellaneous areas are somewhat similar in all arégghaBeta complex, 0 to 6 percent slopes, is

an example.

Anassaociatioris made up of two or more geographically associated soils or miscellaneous areas that are
shown as one unit on the map8ecause of present or anticipated uses of the map units in the survey
area, it was not considered practical or necessary to map the soils or miscellaneous areas separately.
The pattern and relative proportion of the soils or miscellaneous areas are samhewthilar. Alpha

Beta association, 0 to 2 percent slopes, is an example.

Anundifferentiated groups made up of two or more soils or miscellaneous areas that could be mapped
individually but are mapped as one unit because similar interpretations camelde for use and
management.The pattern and proportion of the soils or miscellaneous areas in a mapped area are not
uniform. An area can be made up of only one of the major soils or miscellaneous areas, or it can be
made up of all of themAlpha and B soils, 0 to 2 percent slopes, is an example.

Some surveys includaiscellaneous areasuch areas have little or no soil material and support little or

no vegetation. Rock outcrop is an exampkalditional information about the map units describedfns

report is available in other soil reports, which give properties of the soils and the limitations, capabilities,
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and potentials for many use#\lso, the narratives that accompany the soil reports define some of the
properties included in the map unitescriptions.

Table11. Soil series and percentage of soil series withirkm? centered on the towerMountain Lake
Biological Station.

Giles County, Virginia (VA0O71)
Acres | Percent
Map Unit Symbol Map Unit Name in AOI | of AOI
10B Cotaco loam, 2 to 7 percent slopes 12.5 2.10%
12 | Fluvaquents, nearly level 142.6| 23.80%
27C Lily-Bailegap complex, very stony, 2 to 15 percent slog 177.2| 29.60%
Lily-Bailegap complex, very stony, 15 to 35 perc
27E slopes 168.7| 28.20%
Nolichucky very stony sandy loam, 30 to 65 perc
30F slopes 8.7 1.40%
W Water 1.6 0.30%
Subtotals for Soil Survey Area 511.2| 85.30%
Totals for Area of Interest 598.9| 100.00%
Jefferson National Forest, Virginia, Northern Part (VA602)
No soil data available for this soil survey area.
Totals for Area of Interest 598.9| 100.00%

Giles County, Virginia: 1@BCotaco loam, 2 to 7 percent slopes. Map Unit SettiBtgvation:550 to
1,100 feetMean annual precipitation34 to 46 inchedlean annual air temperatures2 to 55 degrees F
Frostfree period: 129 to 180 daysMap Unit CompositionCotaco and similar soil885 percent
Description of Cotaco Settingandform:Stream terracetandform position (twalimensional)Summit
Landform positin (threedimensional): Tread Downslope shape.Linear Acrossslope shape.linear
Parent material:Old alluvium derived from sandstone and shBl@perties and qualitiesSlope:2 to 7
percent Depth to restrictive featureMore than 80 inche®Drainage classModerately well drained
Capacity of the most limiting layer to transmit water (Ksit@iderately high to high (0.57 to 1.98 in/hr)
Depth to water tableAbout 18 to 30 inche&requency of floodindlone Frequency of pondinddone
Available water capacity:Moderate (about 7.0 inches)interpretive groups Land capability
(nonirrigated):2e Typical profile0 to 8 inchestoam8 to 11 inchestoaml1 to 60 inchesClay loam

Giles County, Virginia: I2Fluvaquents, nearly level. Map UnBettingMean annual precipitation34
to 46 inchedMean annual air temperatures2 to 55 degrees Frostfree period:129 to 180 day#ap
Unit Composition Fluvaquents and similar soil®0 percent Description of Fluvaquents Setting
Landform: Flood plainsLandform position (twalimensional): Toeslope Landform position (three
dimensional):Tread Downslope shapelinear Acrossslope shapelinear Parent material: Alluvium
derived from sandstone and shaRroperties and qualitiesSlope:0 to 3 percentDepth D restrictive
feature: More than 80 inchedrainage classPoorly drainedCapacity of the most limiting layer to
transmit water (Ksat)Moderately high to high (0.57 to 1.98 in/nDepth to water tableAbout O inches
Frequency of floodindirequentFrequency of pondingNoneAvailable water capacityloderate (about
7.9 inches)nterpretive groupsLand capability (nonirrigatedyw Typical profile0 to 13 inchesLoam13
to 41 inchest.oam41 to 65 inched=ine sandy loam
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Giles County, Virginia: 2#CLily-Bailegap complex, very stony, 2 to 15 percent slopes. Map Unit
Setting Mean annual precipitation34 to 46 inchesMean annual air temperatures2 to 55 degrees F
Frostfree period:129 to 180 day#ap Unit CompositiorLily and similar soil&5 percentBailegap and
similar soils:35 percentDescription of Lily Setting.andform: Mountains Landform position (twe
dimensional)Summit, shouldetandform position (thredimensional)Mountaintop Downslope shape:
ConvexAcrossslope shapeConvexParent materialResiduum weathered from sandstone and siltstone
and interbedded shald’roperties and qualitiesSlope:2 to 15 percentSurface area covered with
cobbles, stones or bouldet®:0 percentDepth to restrictive feature20 to 40 inches to litlsi bedrock
Drainage classWell drainedCapacity of the most limiting layer to transmit water (Ksdpderately
high to high (0.20 to 5.95 in/hepth to water tableMore than 80 inche&requency of floodinddone
Frequency of pondindgione Available wagr capacityLow (about 4.3 inchedhterpretive groupsLand
capability (nonirrigated)6s Typical profile0 to 7 inchesGravelly sandy loarii to 30 inchesGravelly
loam 30 to 36 inchesClay loam36 to 46 inchesBedrockDescription of Bailegap Settingandform:
Mountains Landform position (twalimensional): Summit,  shoulderLandform position (three
dimensional):Mountaintop Downtslope shapeConvexAcrossslope shapeConvexParent material:
Residuum weathered from sandstone and siltstone and interbeddhaleProperties and qualities
Slope:2 to 15 percentSurface area covered with cobbles, stones or boul@e@spercentDepth to
restrictive feature40 to 60 inches to paralithic bedrock; 40 to 60 inches to lithic bedbraknage class:
Well drainedCapacity of the most limiting layer to transmit water (Ks&®ry low to moderately high
(0.00 to 0.20 in/hrDepth to water tableMore than 80 inche&requency of floodindgdoneFrequency of
ponding: None Available water capacitytow (about 4.7 inchednterpretive groupsLand capability
(nonirrigated):6s Typical profileO to 8 inchesFlaggy loan8 to 20 inches: Gravelly silt loan20 to 42
inchesVery cobbly silt loam2 to 58 inchesBedrock58 to 68 inchesBedrock

Giles County, Virginia: 27ELily-Bailegap complex, very stony, 15 to 35 percent slopes. Map Unit
Setting Mean annual precipitation34 to 46 inchedMean annual air temperaturés2 to 55 degrees F
Frostfree period:129 to 180 day#ap Unit CompositiorLily and similar soilsfO percentBailegap and
similar soils:20 percentDescription of Lily Setting_andform: Mountains Landform position (two
dimensional): BackslopeLandform position (thredimensional): Mountainflank Downslope shape:
LinearAcrossslopeshape:ConvexParent material:lResiduum weathered from sandstone and siltstone
and interbedded shald’roperties and qualitiesSlope:15 to 35 percentSurface area covered with
cobbles, stones or boulde®.0 percentDepth to restrictive feature20 to 40inches to lithic bedrock
Drainage classWell drainedCapacity of the most limiting layer to transmit water (Kspderately
high to high (0.20 to 5.95 in/hDepth to water tableMore than 80 inche&requency of floodingdone
Frequency of pondindione Available water capacity:ow (about 4.3 inchedhterpretive groupsLand
capability (nonirrigated)6s Typical profile0 to 7 inchesGravelly sandy loard to 30 inchesGravelly
loam 30 to 36 inchesClay loam36 to 46 inchesBedrockDescription of Rilegap SettingLandform:
Mountains Landform position (twalimensional):BackslopeLandform position (thredimensional):
Mountainflank Downslope shape:Linear Acrossslope shape:Convex Parent material: Residuum
weathered from sandstone and siltstone aimlerbedded shald’roperties and qualitiesSlope:15 to 35
percentSurface area covered with cobbles, stones or boul@BspercentDepth to restrictive feature:
40 to 60 inches to paralithic bedrock; 40 to 60 inches to lithic bed@inage classwWell drained
Capacity of the most limiting layer to transmit water (Ks&®ry low to moderately high (0.00 to 0.20
in/hr) Depth to water tableMore than 80 inches-requency of floodingNone Frequency of ponding:
None Available water capacity:Low (about 4.7 inches)nterpretive groups Land capability
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(nonirrigated):6s Typical profile0 to 8 inchesFlaggy loan8 to 20 inchesGravelly silt loan20 to 42
inchesVery cobbly silt loam2 to 58 inchesBedrockb8 to 68 inchesBedrock

Giles Canty, Virginia: 30F Nolichucky very stony sandy loam, 30 to 65 percent slopes. Map Unit
Setting Mean annual precipitation34 to 46 inchesMean annual air temperatures2 to 55 degrees F
Frostfree period:129 to 180 daydMap Unit CompositionNolichucky ad similar soils:90 percent
Description of Nolichucky Setting-andform: Hills Landform position (twalimensional):Backslope
Landform position (thredimensional):Side slope, nose slogeownslope shapeConvexAcrossslope
shape: ConvexParent material:Colluvium derived from sandstone and shale and minor amounts of
limestoneProperties and qualitiesSlope:30 to 65 percenBurface area covered with cobbles, stones or
boulders:9.0 percentDepth to restrictive featureMore than 80 inche®rainage classwWell drained
Capacity of the most limiting layer to transmit water (Ksit@iderately high to high (0.57 to 1.98 in/hr)
Depth to water tableMore than 80 inchedrequency of floodingVone Frequency of pondindslone
Available water capacity:Moderate (abait 7.0 inches) Interpretive groups Land capability
(nonirrigated):7s Typical profileO to 8 inchesGravelly sandy loar to 32 inchesClay loanm32 to 43
inches:Gravelly clay loam3 to 70 inchesClay loam

Giles County, Virginia: WWater. Map UnitSetting Mean annual precipitation34 to 46 inched/lean
annual air temperature52 to 55 degrees Frostfree period:129 to 180 day$ap Unit Composition
Water: 100 percentDescription of Water Setting.andform:Perenniaktreams, lakes

4.2.2 Soilsemivariogram description

The goal of thigspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arrasuchthat 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 variadg §oil
property datain our case).In an empiricalsemivariogram, the averagef the squared differenceof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of the average sariance versus distance class (FiqRife
For the theoretical variogram models considered here, the sari@nce will converge aihe total
variance at distances for which values are no longer spatially@nelated (this is referred to as the
range, Figur@?).

For the theoretical variogransonsidered here,Hree 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 distan(€gure27), the range, the i (the sill is the

asymptotic value of semvariance at the range), and the nugget (which describes sampling error or
variation at distances below those separating the closest pairs of samples)tange, sill and nugget

are estimated from theoretical mdels thatarefitted 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 wattly inform theminimumdistance
betweeni) soil ploswithin each soil arrayii) the soil profile measurementsi) EP plots, ant) the
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microbial samplindgocations These data will directly inform NEON construction and site design
activities.

T5.5)

Partial !

Sil i
i ':- .
i Sill

Range |
Mugget { - )
Distancea

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) vere takenon 22 April 2010

at the Mountain Lake site. The sampling points followed the spatially cyclic sampling design by Bond
Lamberty et al(2006)(Figure28). Soil temperature and moisture measurements were collected along
three transects (168 m, 84 m, and 84 m) located in the expeatesthed at Mountain Lake. Details of
how the airshed was determined are provided bel@eil temperature was measured wiphatinum
resistance temperature sensors (RTD 810, Omega Engineering Inc., Stamford <oilnaoidture was
measured withtime domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

As well as measuring soil temperature and moisture ahessnple point in Figur28, measurements

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 measured at 1.7 m, 2 m, and 2.3
m; this data igeferred to as mobile data, since the measurements were taken at many different
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locations. In addition, soil temperature and moisture were continuously recorded at a single fixed
location (stationary data) throughout the sampling time to correct for clesrig temperature and
moisture throughout the day.

Data collected were used for geospatial analyses of variograms in the R statistical computing language
with the geoR package to test for spatial autocorrelaiidrangmaret al. 1986; Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 20ah)l estimate the distance necessary for indegence among

soil plots in the soil arrayfo correct for changes 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 aftesubtracting the stationary data from the mobile data. This time of day
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 camdetf:

PAFIUFIU_Site CharacterizatiddXXYYYYYY&haracterizatiorSoil Measuremenisoil Data Analysis
(where XX = domain number and YYYYYYY = site name).

4.2.3 Results and interpretation
4231 Soil Temperature

Soil temperature data residuals, after accountingd¢hanges 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 thesgas no distinct patterning of the residudigure30, left graphsihnd
directionalsemivariograms do not show anisotrofiigure30, center graph). Aisotropic empirical
semivariogram was produced and a spherical model was fitted using CresdigswEigure30, right
graph). The model indicates a distance of effeciidependence of 79 m 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 graph: residual 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 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.

4.2.3.2 Soil watercontent

Soil water content data residuals, after accounting for changes in water content in the stationary data
and any remaining time of day trend, were used for the semivariogram analysis (Biyutxploratory
data analysis plots shotlat there was o distinct patterningof the residuals (Figurg2, left graph) and
directionalsemivariograms do not show anisotrofiigure32, center graph). Aisotropicempirical
semivariogram was produced aadspherical modealas fitted using Cressie weights (Fig@eright
graph).The model indicates a distance of effective independence of 70 m for soil water content.
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Figure3l. Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data after correcting for @nges in water content in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual water content data after correcting for
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changes water content in the stationary data and the time of day regression. D fiilght graph
were used for the semivariogram analysis.
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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: empiricat@éogram (circles)
and model (line) fit to residuals of water content.

4.2.3.3 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., ahthan temperature and water content) and the maximum
distance allowable between soil plots is 40 m due to costs. The estimated distance of effective
independence was 79 m for soil temperature and 70 m for soil moisture. Based on these results and the
site design guidelines the soil plots at Mountain Lake shall be p@edapart. 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 b29(° from the soiplot nearest the tower (i.e., first soil plot). The location of the
first soil plot will be approximately 37.3784080.52515°. The exact location of each soil plot will be
chosen by an FIU team member during site construction to avoid placing a $ait alo

unrepresentative location (e.g., rock outcrop, drainage channel, large tree, etc). The FIU soil pit for
characterizing soil horizon depths, collecting soil for-sfiecific sensor calibration, and collecting soil

for the FIU soil archive will bedated at 37.37835280.52481°. A summary of the soil information is

shown in Tabld 2 and site layout can be seen in Fig3&

Dominant soil series at the sitEluvaquents, nearly leveThe taxonomy of this soil is shown below:
Order. Entisols

Suborder Aquents

Great group Fluvaquents

Subgroup NA

Family NA

Series Fluvaquents, nearly level
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Tablel2. Summary of soil array and soil pit information at Mountain Lake. 0° represents true north and

accounts for declination.

Soil plot dimensions 5mx5m
Soil array pattern B
Distance between soil plots: x 40 m
Distance from tower to closest soil plot: y 30m

Latitude and longitude of*isoil plot OR
direction from tower

37.37840°;80.52515°

Direction of soil array

290°

Latitude andongitude of FIU soil pit

37.37778,-80.52426

Dominant soil type

Fluvaquents, nearly level

Expected soil depth

>2m

Depth to water table

Om

Expecteddepth of soil horizons

Expected measurement depths

0-0.33 m (loam) 0.17 m'
0.331.04 m (loam) 0.69 m'
1.04-1.65 m (fine sandy loam) 1.35 mt'
1.652.00 nt 1.83m
2.00 m 2.00 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 here.
"Expected depths for G@ensors (actual depths will be determined based on horizons in the FIU soil pit)

$Soil description not available at this depth
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7 Tower.37.37828,-80/52484

Inst Hut_ 37.37816, -80.52479(7)

\\

(o]
Soil'pit1_ 37:37778,-80.52426

o )
Soll pit2_37.37747, -80.52451

(o)
sollipit'3_37:37710, -80:52477

Line Power_:37. 37576°.280.52547,

Figure33. Site layout at Mountain Lake showing soil array and location of the FIU soil pit

4.3 Airshed
43.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
speed over a given timeses, Figure84-37. The weather data used to generate the following wind

roses are fronVirginia Tech airpoi37.217,-80.417, VA which is 20 km southeastof NEON

Relocatable site dflountain Lake Biological Statiohhe orientation of the wind rose follows that of a
compasgqassume declination appliedWhen we describe the wind direatis it should be noted that

they are the cardinal direction that wind blows from. Color bands depict the range of wind speeds. The
directions of the rose with the longest spoke show wind directions with the largest frequency. These
wind roses are subdiged into as?4 cardinal directions.
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4.3.2 Results (graphs for wind roses)

WIND ROSE PLOT.
Dom_07_Walker Branch Mountain Lake Biological Station; Lat: 37.375600 Long: -80.522200  Convention: Blowing From
| VIRGINIA TECH ARPT Sign: KBCB; Lat: 37.217 Long: -80.417; Jan-Mar 2007; Separation: 19.921 km
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Figure34. Windroses of JanuaryMarch forDO7Mountain Lake Biological Statiételocatable site.

WIND ROSE PLOT.
Dom_07_Walker Branch Mountain Lake Biological Station; Lat: 37.375600 Long: -80.522200  Convention: Blowing From
VIRGINIA TECH ARPT Sign: KBCB; Lat: 37.217 Long: -80.417; Apr-Jun 2007; Separation: 19.921 km
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Figure35. Windroses of Aprit June forDO7Mountain Lake Biological Statiételocatable site.

Page600f119




Date

n e .) n Title: DO7 FIUBite CharacterizationSupporting Data | Author. Luo/Ayres/Loescher| (oo o000
; Revsion D

NEONDoc. # NEONDOQ11037

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

| WIND ROSE PLOT. [ T commens:
| Dom_07_Walker Branch Mountain Lake Biological Station; Lat: 37.375600 Long: -80.522200  Convention: Blowing From
7VIRG|&A IECH ARPT Sign: KBCB; Lat: 37.217 Long: -80.417; Jul-Sept 2007; Separation: 19.921 km |
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Figure36. Windroses of Julg September foD07Mountain Lake Biological Statiételocatable site.

WINDROSEPLOT. COMMENTS,
Dom_07_Walker Branch Mountain Lake Biological Station; Lat: 37.375600 Long: -80.522200  Convention: Blowing From
| VIRGINIA TECH ARPT Sign: KBCB; Lat: 37.217 Long: -80.417; Oct-Dec 2007; Separation: 19.921 km
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Figure37. Windroses of October December foD07Mountain Lake Biological Statiételocatable site.
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4.3.3 Resultant vectors

Table 13. The resultant wind vectors frodd07Mountain Lake Biological Statiételocatable site

Quarterly (seasonal) timeperiod Resultant vector % duration
January to March 312 54

April to June 340 45

July to September 350 53
October to December 335 45

Annual mean 334.5 na.

434 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 pllispeersion model 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 expedteonditins depictthe 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 turbulece 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 thermstaatification is 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 stabilitiesTaller and more 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 Conservatian Ahe
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,with support from Dr R. Clement, we use a wWased footprint model themade by
Micrometeorology Group at University of Edinburgh, UK to determine the footprint area under various
conditions (model infohttp://www.geos.ed.ac.uk/abs/research/micromet/Eaidls/). Winds usedo

run the model and generatillowingmodel results arextracted fromthe wind rosesVegetation
information, temperature and energy information were either from the RFI document, previous site visit
report, available data files or Beestimated from experienced expeleasurement height was
determined from the Tower Height Info document provided by ENG group, then varify according to the
real ecosystem structure after FIU site characterization at Rites 1-3 and 46 represents he 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 centerline in the site map included in the grapfics.

width of the footprint was also estimated using the lengittweenthe isopleth 0f80% cumulative flux

and center lindo calculate theangle from centerlineThis information, alongith distance of the
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cumulative flux isopleths and wind direction, will define the source area for the flux measurements on
the top of the tower.

Table X4. Expected environmental controls to parameterize the source area model, and associated
results fromDO07Mountain Lake Biological Statidtelocatable 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)

Atmosphericstability | Convective|l convective | Stable | Convective convective | Stable | qualitative

Measurement height 30 30 30 30 30 30 m

Canopy Height 20.2 20.2 20.2 20.2 20.2 20.2 |m

Canopy area density 5.0120 5.0120 5.012 2.5120 2.5120 2.5120 | m

Boundary layer depth 2001 2001 801.0 900 900 500 |m

Expected sensibl 350 350 51 125 125 31 W m?*

heat flux

Air Temperature 27 27 20 11 11 3 °C

Max. windspeed 8.8 3.4 1.0 13.0 6.6 20 |ms!

Resultant wind vector 284 284 105 284 284 105 | degrees

Results

(zd)/L -0.03 -0.25 -0.40 0 -0.02 -0.13 |m

d 17 17 17 16 16 16 m

Sigma v 2.90 2.00 0.81 4.00 2.20 0.81 | m’s?

Z0 0.71 0.71 0.71 1.00 1.00 1.00 | m

u* 1.20 0.59 0.27 2.00 1.00 035 |ms'

Distance source area 0 0 0 0 0 0 m

begins

Distance of 90% 750 480 200 800 780 500 |m

cumulative flux

Distance of 80% 400 250 150 490 420 290 |m

cumulative flux

Distance of 70% 300 200 100 300 300 240 | m

cumulative flux

Peak contribution 65 45 25 65 65 55 m
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4.3.5
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Figure38. DO7Mountain LakeBiological Statiosummer daytime (convective) footprint output with

max wind speed.
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Figure39. DO7Mountain Lake Biological Statisammer daytime (convective) footprint output with
mean wind speed.
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Figure40. DO7Mountain Lake Biological Statismmmer nighttime (stable) footprint output with mean
wind speed.
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Figure4l. DO7Mountain Lake Biological Statiovinter daytime (convective) footprint output with max
wind speed.
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Figure42. DO7Mountain Lake Biological Statievinter daytime (comective) footprint output with mean
wind speed.
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Figure43. DO7Mountain Lake Biological Statigvinter nighttime (stable) footprint output with mean

wind speed.
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