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1 DESCRIPTION

1.1 Purpose

Data collected, analyzed and described hare used to inform the site design activities for NEON
project TeamsEHS (permitting), FCC, ENG and F3iik report was made based on actual site visit to
the 3 NEON sites in Domair2.0This document presentsll the supporting data for FIU site
characterizatiorat D@.

1.2 Scope

FIU site characterization dagand analysis results presented iig document are for th three D@
tower locations:Smithsonian Conservation Biology Instit¢(&CBIAdvancedsite), Smthsonian
Environmental Research Center Relocatable(SER(Relocatable 1), anBlandy Experimental Farm
Relocatablesite (BEFRelocatable 2)ssues and concerns for each site that naather revieware also
addressed in this document according tordest knowledge.

Disclaimey alllatitude and longitude points argulject to the tolerances of our measurement system,
i.e., GPS.
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2 RELATED DOCUMENT®MACRONYMS

2.1 Applicable Documents

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

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

ADI[03]

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

2.2 Reference Documents

ROO01] NEON.DOC.000008 NEONAcronym List

RO02] NEON.DOC.000243 NEON Glossary of Terms

RO03]

RO04]

2.3 Acronyms

2.4 Verb Convention

"Shall" is used whenever a specification expresses a provision that is binding. The verbs "should" and
bYlFébh SELINB&aa y2ynYlyRIFEGI2NE LINR JA A& Alpgseonthedartt £ b A &
of the design activity.
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3 SMITHSONIAN CONSERMMN BIOLOGY INSTTE(ADVANCED TOWISRTE)
3.1 Site description

NEONSCBtandidateadvanced tower site is locatetithin the property of Smithsonian Conservation
Biology Institutg(SCBI38.892885;78.139509, see Figure.l

The Smithsonian Conservation Biology Institute, which launched on January 25, 2010, serves as an
dzZYoNBffl FT2NJ 0KS {YAGKaz2yAlyQa 3At20lf STF2NI G2 O
conservationists. Th8CBI is headquartered in Front Royal, Virginia, at the facility previously known as

GKS blraA2y It %22Qa |/ 2y dteSCHI fachitatgs and yrémoteSrés&akcNO K  / Sy
programs based at Front Royal, at the National Zoo in Washington, dietatesearch and training
AaA0Sa FNRdzyR GKS ¢g2NIR® Lia STF2NIa AdzLIR2 NI 2y
L FyE 6KAOK | RGIFIyOSa adzy RSNA G Cohdegiaionlbigldyy isithmed | A
on the premise thathe conservation of biological diversity is important and benefits current and future
human societies. National Zoo scientists (among the pioneers in the field of conservation biology) have
long been leaders in the study, management, protection, and ratitlm of threatened species,

ecological communities, habitats, and ecosysteAssthe benefits of conserving biodiversity become

more commonly understood, the SCBI will allow Smithsonian scientists to be recognized as leaders in
developing ways to stem &hloss of biodiversity and aid in the recovery of endangered species and
habitats. SCBI conducts research to aid in the survival or recovery of species and their habitats, and to
ensure the health and welleing of animals in captivity and in the w{ldformation source:
http://nationalzoo.si.edu/scbi/default.cfm

4 NEON Candidate Location
E Smithsonian Conservation Biology Institute

Domain 2 - Smithsonian Conservation Biology Institute

Figure 1SCBI boundary map and NEON candidate tower location
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3.2 Ecosystem

Vegetationand land coveinformation atSCBéare presented blow:.

Domain 2 - Smithsonian Conservation Biology Institute

Figure2. Vegetativecover map ofSCBand surrounding areas

NEON_Candidate_Location
[ smithsonian Conservation Biology Institute
EVT_NAME
B Agriculture-Cultivated Crops and Irrigated Agriculture
I Agriculture-Pasture and Hay
[ Appalachian (Hemlock-)Northern Hardwood Forest
[ Appalachian Shale Barrens
B sarren
[T central and Southern Appalachian Montane Oak Forest
I cenval Appalachian Alkaline Glade and Woodland
I central Appalachian Dry Oak-Pine Forest
I central Appalachian Pine-Oak Rocky Woodland
I cental interior and Appalachian Floodplain Systems
I central interior and Appalachian Riparian Systems
I central interior and Appalachian Swamp Systems
I oeveloped-High Intensity
- Developed-Low Intensity
I oeveloped-Medium Intensity
I oeveloped-Open Space
I ntroduced Upland Vegetation-Annual Grassland
I introduced Upland Vegetation-Treed
[ introduced Wetland Vegetation-Mixed

I Vorth-Central Interior Wet Flatwoods

I Northeastern Interior Dry-Mesic Oak Forest

I open water

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

[ Ruderal Upland-Old Field

I southern and Central Appalachian Cove Forest

[ southern Appalachian Grass and Shrub Bald

[ southern Appalachian Montane Pine Forest and Woodland
I southern Piedmont Dry Oak(-Pine) Forest

[ southern Piedmont Mesic Forest

(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.hth

Table 1 PercentLand cover typat SCBI

(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.htm

Date09/23/2011

B Vanaged Tree Plantation-Northern and Central Hardwood and Conifer Plantation Group
[ Managed Tree Plantation-Southeast Conifer and Hardwood Plantation Group

Vegetation Tye Area(km?) Percentage

Open Water 0.008845312 0.073747778
DevelopedOpen Space 0.896256678  7.472538488
DevelopedLow Intensity 0.140262014 1.169434298
DevelopedMedium Intensity 0.008235771] 0.068665724
AgriculturePasture and Hay 2.782720836 23.20093011
Introduced Upland Vegetatieireed 0.0036| 0.030014994
Northeastern Interior DaMesic Oak Forest 1.734173783 14.4586709
Southern and Central Appalachian Cove Forest 0.749280214 6.24712248
Appalachian Shale Barrens 0.012892541  0.107491539
Central Appalachian Dry O&fne Forest 1.948285337 16.2438256
Appalachian (HemloeiNorthern Hardwood Forest 1.17916539] 9.831289386
Central Appalachian Pir@ak Rocky Woodland 0.151241704 1.260977447
Central Appalachian Alkaline Glade and Woodland 0.00597635  0.049827805
Central Interior and Appalachian Swamp Systems 0.0009| 0.007503748
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Ruderal ForesNorthernand Central Hardwood and Conifer | 1.925522812  16.05404309

Managed Tree PlantatieNorthern and Central Hardwood ang
Conifer Plantation Group 0.446646764 3.723916619

Total Area Sq Km 11.99400551, 100

Therepresentativeecosystemthat the NEON design is focused around for this core sitaliis popular
and oak dominted closed forestmixed with black walnuandash.

Canopy height is35 m around tower site with lowest branches a7 m Oak ashand othertree
species formupper understory with height ~8 m. Berry vines (speciesnknown) forms the middle
understory with mean height ~ 112. New ash seedlings andrgsses form the understory at ground
level with height 0.3 m. Plants of the top and middle understory dnave the ppearance of a random
distribution. The vegetation of the story at ground level is very dense on the forest(fiagure3).

Table 2 Ecosystenand siteattributesfor SCBAdvanced tower site.

Ecosystem attributes Measure and units
Mean canopy height 35m
Surface roughne8s 1.4m
Zero place displacement height 30m
Structural elements Closed canopy, understory prese
Time zone Eastern time
Magnetic declination 10° 3' W changing by 0° W/year
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Note, *Fromfield observation
3.3 Soils
3.3.1 Soil description

Soil data and soil maps (FiguteTable 3 below forthe SCBtower site were collected fron8.5 km?
NRCS soil mafhgtp://websoilsurvey.nrcs.usda.gov/app/HomePage.Nirwhich centered at the tower
location, to determine the dominant soil types in the larger tower foot print. This was done to assure
that the soil array is in the dominant (or in the-dominant) soikype present in the tower footprint.

b1
2
3

385359

38530 38° 57 58"

78°9'16"

0 150 200 €00 200
A ] 500 1.000 2,000 3.000

Figure4. 3.5kn soil map forthe SCBlorest NEON advanced towsite.

Map Unit DescriptionThe map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in thexgy area.The map unit descriptions in thigport, along with the
maps, can be used to determine the composition anaperties of a unit.A map unit delineation on a

soil map represents an area dominated by one or nmoggor kinds of soil or miscellaneous areds.

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

a taxonomiaclass there are precisely defined limits for the properties of the s@isthelandscape
however, they have theharacteristic variability of all natural phenomenghus, the range of some
observed properties may extend beyond the limits defined for a taxonomic chasas of soils of a
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single taxonomic class rarely, if ever, can be mappithout including areas of other taxonomic classes.
Consequently, every map unit is magie of the soils or miscellaneous areas for which it is named and
some minorcomponents that belong to taxonomic classes other than those of the major sbdst

minor soils have properties similar to those of the dominant soil or soils im#ye unit, and thus they

do not affect use and managemernthese are calledon-contrasting, or similar, component3.hey

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

in the database for given area, the contrasting minor c@onents are identified in the map unit
descriptions along with some characteristics of ea8few areas of minocomponents may not have
been observed, and consequently they are n@ntioned in the descriptions, especially where the
pattern was so compk that itwas 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 datéhe objective of mappinig not to delineatepure
taxonomic classes but rather to separate the landscape into landfordamdform segments that have
similar use and management requiremeniBhedelineation of such segments on the map provides
sufficient information for thedevelopment of resource plans. If intensive use of small areas is planned,
however,onsite investigation is needed to define and locate the soils and miscellaaeeas.An
identifying symbol precedes the map unit name in the map unit descriptieach desdption includes
general facts about the unit and gives important godperties and qualities.

Soils that have profiles that are almost alike make up a soil sellethe soils of series have major
horizons that are similar in composition, thiclase andarrangement. Soils of a given series can differ in
texture of the surface layer, slopstoniness, salinity, degree of erosion, and other characteristics that
affect their useOn the basis of such differences, a soil series is divided intohsgiép. Most ofhe

areas shown on the detailed soil maps are phases of soil sdifiesname o& soil phase commonly
indicates a feature that affects use or managemerbrexample, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha seri€&ome map units are made up of two or more major soils or miscellaneous
areas.These map units are complexes, associations, or undifferentiated gréupsmplex consists of
two or more soils or miscellaneous areas in such an intrigatern or in suctsmall areas that they
cannot be shown separately on the magpihe pattern and proportion of the soils or miscellaneous
areas are somewhat similar all areas.AlphaBeta complex, 0 to 6 percent slopes, is an example.
association is made up of two orore geographically associated soilswiscellaneous 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 miscellanewaas separately.
Thepattern and relative proportion of the soils or miscellaneous areas are somesirhdar. Alpha

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

the soils or miscellaneous areas in a mapped area are not unifArmarea caoe made up obnly 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 exampl8ome surveys include miscellaneous areéaisch areas have little or no
soilmaterial and support littler no vegetation.Rock outcrop is an examplédditional information
about the map units described in this report is availabletiver soil reports, which give properties of
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the soils and the limitations, capabilitieand potentials for many use®lo, the narratives that
accompany the soil reportdefine some of the properties included in the map unit descriptions.

Table3. SoilSeries and percentage of soil series witBiBkm?.
AreaObject Interest (AOI) is thmapping unit from NRCS.

Warren County, Virginia (VA187)

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

198 Hawksbill cobbly loam, 2 to 7 percent slopes, 5.8 0.7%
occasionally flooded

20C Hawksbill very cobbly loam, 7 to 15 percent slope, 32 0.4%
occasionally flooded

21D Lew channery loam, 7 to 25 percent slopes 54 0.6%

22E Lew loam, 25 to 65 percent slopes, very stony 466.7 54 2%

29C Montalto loam, 7 to 15 percent slopes 428 5.0%

30C Myersville silt loam, 7 to 15 percent slopes 29 0.3%

30D Myersville silt loam, 15 to 25 percent slopes 75 0.9%

31D Myersville-Catoctin silt loams, 15 to 25 percent 125 1.4%
slopes, very stony

3E Myersville-Catoctin silt loams, 25 to 65 percent 36.3 42%
slopes, very stony

32c Myersville and Montalto soils, 7 to 15 percent slopes, 19.2 2.2%
very stany

32D Myersville and Montalto soils, 15 to 25 percent 122.6 14.2%
slopes, very stony

32E Myersville and Montalto soils, 25 to 65 percent 1357 15.8%
slopes, very stony

W Water 1.1 0.1%

Totals for Area of Interest 861.7 100.0%

Warren County, Virginia 19Bt Hawksbill cobbly loam, 2 to 7 percent slopesgcasionally flooded Map Unit
Setting Mean annual precipitation: 29 to 46 inchdean annual air temperature: 46 to 59 degree§estfree
period: 125 to 180 dayMap Unit Compogion Hawksbill and similar soils: 85 percedinor components: 5
percent Description of HawksbillSetting Landform: FansLandform position (twealimensional): Footslope
Landform position (thre@imensional): Mountainbase, trea®ownslope shape: LineaAcrossslope shape:
ConcaveParent material: Formed in weathered products of greenstone sawdstoneProperties and qualities
Slope: 2 to 7 perceriDepth to restrictive feature: More than 80 inchBsainage class: Well drain€hpacity of the
most limiting layer to transmit wateKsat): Moderately high to high (0.57 to 1.98 in/Bx¢pth to water table:
More than 80 inche&requency of flooding: Occasiofakequency of ponding: Non&vailable water capacity: Low
(about 5.2 inchesnterpretive groupsLandcapability (nonirrigated): 33ypical profile0 to 6 inches: Cobbly loam
6 to 25 inches: Gravelly clay lo&h to 47 inches: Very cobbly clay lo@m to 60 inches: Very cobbly clay loam
Minor ComponentsPurdy Percent of map unit: 5 percerntandform: Backsamps on stream terracelsandform
position (twodimensional): Toeslopeandform position (threalimensional): Treadownslope shape: Concave
Acrossslope shape: Concave

Warren County, Virginia 20 Hawksbill very cobbly loam, 7 to 15 percent slopagcasionally flooded Map

Unit SettingMean annual precipitation: 38 to 46 inch&ean annual air temperature: 46 to 59 degree&rést
free period: 140 to 170 dayMap Unit CompositionHawksbill and similar soils: 90 percebescription of
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Hawksbill Setting Landform: Fand.andform position (tweadimensional): Footslopd&andform position (three
dimensional): Mountainbase, treddownslope shape: Linear, convéxrossslope shape: Concave, convearent
material: Formed in weathered products of greenstosajdstone and phyllitdProperties and qualitiesSlope: 7 to
15 percentDepth to restrictive feature: More than 80 inch@sainage class: Well drainégthapacity of the most
limiting layer to transmit watefKsat): Moderately high to high (0.57 to 1.98 in/gpth to water table: More
than 80 inchesFrequency of flooding: Occasionatequency of ponding: NonAvailable water capacity: Low
(about 5.2 incheshnterpretive groupsLand capability (nonirrigated): 83/pical profile0 to 6 inches: Very cobbly
loam 6 to 25 inches: Gravelly clay loa®® to 47 inches: Very cobbly clay lodm to 60 inches: Very cobbly clay
loam

Warren County, Virginia21Drt Lew channery loam, 7 to 25 percent slopédap Unit Setting Elevation: 1,800 to
3,000 feetMean annuabrecipitation: 38 to 46 incheblean annual air temperature: 46 to 59 degreeBrBstfree
period: 140 to 170 dayMap Unit CompositionLew and similar soils: 85 percebescription of LewSetting
Landform: FansLandform position (twalimensional): Footslagp Landform position (thre@limensional):
Mountainbase Downslope shape: LineafAcrossslope shape: ConveRarent material: Formed in weathered
products of greenston®roperties and qualitieSlope: 7 to 25 perceridepth to restrictive feature: More than 80
inchesDrainage class: Well drain€hpacity of the most limiting layer to transmit waigsat): Moderately high to
high (0.57 to 1.98 in/hrPepth to water table: More than 80 inchdsequency of flooding: NonErequency of
ponding: NoneAvailable watercapacity: Moderate (about 7.3 incheshterpretive groups Land capability
(nonirrigated): 4eTypical profileO to 12 inches: Channery loat to 60 inches: Very channery clay loam

Warren County, Virginia 22E Lew loam, 25 to 65 percent slopes, vestony. Map Unit SettingElevation: 1,800
to 3,000 feetMean annual precipitation: 38 to 46 inchbfean annual air temperature: 46 to 59 degreebrbst
free period: 140 to 170 daydap Unit CompositionLew and similar soils: 90 percedescription of LewSetting
Landform: Drainagewaysandform position (twalimensional): Backslopeandform position (threglimensional):
Mountainflank Downslope shape: LineaAcrossslope shape: ConveRarent material: Formed in weathered
products of greenston®roperties andqualities Slope: 25 to 65 percer8urface area covered with cobbles, stones
or boulders: 2.0 percernbepth to restrictive feature: More than 80 inchBsainage class: Well drain€hpacity of
the most limiting layer to transmit watgiKsat): Moderately igih to high (0.57 to 1.98 in/hiepth to water table:
More than 80 inche&requency of flooding: Nornferequency of ponding: Non&vailable water capacity: Moderate
(about 7.3 inches)nterpretive groupsLand capability (nonirrigated): 7Bypical profile0 to 12 inches: Channery
loam12 to 60 inches: Very channery clay loam

Warren County, Virginia 29Q Montalto loam, 7 to 15 percent slopedMap Unit SettingElevation: 80 to 2,000
feet Mean annual precipitation: 38 to 46 inché4ean annual air temperature46 to 59 degrees Frostfree
period: 140 to 170 dayMap Unit CompositionMontalto and similar soils: 80 percemescription of Montalto
Setting Landform: Mountain slopesandform position (twalimensional): Shouldetandform position (three
dimensional):Mountaintop Downslope shape: Conve&crossslope shape: ConveRarent material: Residuum
derived from weatherted greenston@roperties and qualitiesSlope: 7 to 15 perceriDepth to restrictive feature:
More than 80 inchePrainage class: Well draingdlagacity of the most limiting layer to transmit watéKsat):
Moderately high (0.20 to 0.57 in/hipepth to water table: More than 80 inchdsequency of flooding: None
Frequency of ponding: Nonkvailable water capacity: High (about 9.5 inchesgrpretive groupsLand capability
(nonirrigated): 3eTypical profile0 to 6 inches: Gravelly loafto 20 inches: Silty clay loa2® to 52 inches: Silty
clay52 to 60 inches: Silt loam

Warren County, Virginia 32Q Myersville and Montalto soils, 7 to 15 percent slopesiery stony Map Unit
Setting Elevation: 300 to 2,800 fed@flean annual precipitation: 38 to 46 inchbfean annual air temperature: 46
to 59 degrees FFrostfree period: 140 to 170 dayglap Unit CompositionMyersville and sintér soils: 50 percent
Montalto and similar soils: 40 percemescription of MyersvilleSetting Landform: Mountain slopetandform
position (threedimensional): MountaintopDownslope shape: ConveXcrossslope shape: Conve¥arent
material: Residuum weathied from greenstoneProperties and qualitiesSlope: 7 to 15 percenbSurface area
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covered with cobbles, stones or boulders: 2.0 percBepth to restrictive feature: 40 to 60 inches to paralithic
bedrockDrainage class: Well drain€thpacity of the most liiting layer to transmit water (Ksat): Very 1d@.00
in/hr) Depth to water table: More than 80 inchdsrequency of flooding: NonErequency of ponding: None
Available water capacity: Low (about 5.4 inchbdgrpretive groupsLand capabilitynonirrigated): 6sTypical
profile 0 to 6 inches: Silt loaré to 16 inches: Silty clay loah® to 39 inches: Channery silty clay lo&8hto 60
inches: BedrockDescription of Montalto Setting Landform: Mountain slopesLandform position (twe
dimensional): Stulder Landform position (threelimensional): MountaintoDownslope shape: ConveXcross
slope shape: Convexarent material: Residuum weathered fragneenstoneProperties and qualitiesSlope: 7 to
15 percentSurface area covered with cobbles, stones oulders: 2.0 percenDepth to restrictive feature: More
than 80 inchesDrainage class: Well draine@apacity of the most limiting layer to transmit watéKsat):
Moderately high (0.20 to 0.57 in/hipepth to water table: More than 80 inchdsrequency of @oding: None
Frequency of ponding: Nongvailable water capacity: High (about 9.5 incHesgrpretive groupsLand capability
(nonirrigated): 6sTypical profileO to 6 inches: Gravelly loaito 20 inches: Silty clay loa®® to 52 inches: Silty
clay52 to 60 inches: Silt loam

Warren County, Virginia 32Dt Myersville and Montalto soils, 15 to 25 percent slopeggry stony. Map Unit
Setting Elevation: 300 to 2,800 fedflean annual precipitation: 38 to 46 inchibfean annual air temperature: 46
to 59 degrees IFrostfree period: 140 to 170 daydap Unit CompositionMyersville and similar soils: 50 percent
Montalto and similar soils: 40 percemescription of MyersvilleSetting Landform: Mountain slopetandform
position (twodimensional): Backslopeandform pogion (three-dimensional): Mountainflanlbown-slope shape:
ConvexAcrossslope shape: ConveRarent material: Residuum weathered from greenstoRsperties and
qualities Slope: 15 to 25 percerurface area covered with cobbles, stones or boulders: 2.6epeDepth to
restrictive feature: 40 to 60 inches to paralithic bedrdatainage class: Well drain€thpacity of the most limiting
layer to transmit water (Ksat): Very 1o(@.00 in/hr) Depth to water table: More than 80 inchdsrequency of
flooding: NoneFrequency of ponding: Non&vailable water capacity: Low (about 5.4 inchleggrpretive groups
Land capability (nonirrigated): 6&ypical profileO to 6 inches: Silt loarf to 16 inches: Silty clay loaht to 39
inches: Channery silty clay load® to 60inches: Bedroclescription of Montalto Setting Landform: Mountain
slopesLandform position (tweadimensional): Backslopeandform position (threelimensional): Mountainflank
Downslope shape: LineaAcrossslope shape: ConveRarent material: Residuum wdetrd from greenstone
Properties and qualitiesSlope: 15 to 25 percenBurface area covered with cobbles, stones or boulders: 2.0
percent Depth to restrictive feature: More than 80 inch&rainage class: Well draingdapacity of the most
limiting layer to tansmit water(Ksat): Moderately high (0.20 to 0.57 in/Depth to water table: More than 80
inchesFrequency of flooding: Nonerequency of ponding: Non&vailable water capacity: High (about 9.5 inches)
Interpretive groupsLand capability (nonirrigatedysTypical profileO to 6 inches: Gravelly loagto 20 inches:
Silty clay loan20 to 52 inches: Silty cl® to 60 inches: Silt loam

Warren County, Virginia 32E Myersville and Montalto soils, 25 to 65 percent slopegery stony. Map Unit
Setting Elevation: 300 to 2,800 fedflean annual precipitation: 38 to 46 inchbfean annual air temperature: 46
to 59 degrees Frostfree period: 140 to 170 dayglap Unit CompositionMyersville and similar soils: 50 percent
Montalto and similar soils: 40 percemescription of MyersvilleSetting Landform: Mountain slopetandform
position (twodimensional): Backslopeandform position (threelimensional): Mountainflanlbown-slope shape:
Linear Acrossslope shape: ConveRarent material: Residuum weathered from gnstone Properties and
qualities Slope: 25 to 65 percerfurface area covered with cobbles, stones or boulders: 2.0 peif2epth to
restrictive feature: 40 to 60 inches to paralithic bedrdatainage class: Well drain€thpacity of the most limiting
layer to transmit water (Ksat): Very lo\{0.00 in/hr) Depth to water table: More than 80 inchésequency of
flooding: NoneFrequency of ponding: Nongvailable water capacity: Low (about 5.4 inchleggrpretive groups
Land capability (nonirrigated): 7Bypicd profile O to 6 inches: Silt loarf to 16 inches: Silty clay loah® to 39
inches: Channery silty clay load® to 60 inches: BedrodRescription of Montalto Setting Landform: Mountain
slopesLandform position (twalimensional): Backslopeandform position(three-dimensional): Mountainflank
Downslope shape: Lineakcrossslope shape: ConvdXarent material: Greenston@roperties and qualitieSlope:
25 to 65 percenSurface area covered with cobbles, stones or boulders: 2.0 pefepth to restrictive feture:
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More than 80 inche®rainage class: Well draingdapacity of the most limiting layer to transmit wat@{sat):
Moderately high (0.20 to 0.57 in/hipepth to water table: More than 80 inchd&equency of flooding: None
Frequency of ponding: Nongvaibhble water capacity: High (about 9.5 inchi#grpretive groupsLand capability
(nonirrigated): 7sTypical profileO to 6 inches: Gravelly loaito 20 inches: Silty clay loa®® to 52 inches: Silty
clay52 to 60 inches: Silt loam

Warren County, Virginia 30 Myersville silt loam, 7 to 15 percent slopetMap Unit SettingElevation: 800 to
2,800 feetMean annual precipitation: 38 to 46 inchbkan annual air temperature: 46 to 59 degreeBrBstfree
period: 140 to 170 day®lap Unit CompositionMyersvilleand similar soils: 80 percelescription of Myersville
Setting Landform: Mountain slopesandform position (twalimensional): Shouldetandform position (three
dimensional): MountaintopDownslope shape: Conve&crossslope shape: ConveRarent material:Residuum
derived from weathered greenstonBroperties and qualitiesSlope: 7 to 15 percenBurface area covered with
cobbles, stones or boulders: 2.0 percebdepth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drainggiapacity of the most limiting layer to transmit water (Ksat): Very (00 in/hr)
Depth to water table: More than 80 inchdgequency of flooding: NonErequency of ponding: Non&vailable
water capacity: Low (about 5.4 inchdejerpretive groupsLand apability (nonirrigated): 3&ypical profile0 to 6
inches: Silt loand to 16 inches: Silty clay loabé to 39 inches: Channery silty clay loaénto 60 inches: Bedrock

Warren County, Virginia 30Dt Myersville silt loam, 15 to 25 percent slopeMap Unit Setting Elevation: 800 to
2,800 feetMean annual precipitation: 38 to 46 inchbtean annual air temperature: 46 to 59 degreeBrbstfree
period: 140 to 170 day®lap Unit CompositionMyersville and similar soils: 80 percddescription of Myersville
Setting Landform: Mountain slopetandform position (twalimensional): Backslopkandform position (three
dimensional): MountainflankDownslope shape: Lineafcrossslope shape: ConveRarent material: Residuum
rerives from greenstonéroperties and qualitiesSlope: 15 to 25 perceriDepth to restrictive feature: 40 to 60
inches to paralithic bedrocBrainage class: Well draingdiapacity of the most limiting layer to transmit water
(Ksat): Very lovw0.00 in/hr)Depth to water table: More than 80 inch&sequencyof flooding: NoneFrequency of
ponding: NoneAvailable water capacity: Low (about 5.4 inchesgrpretive groupsLand capability (nonirrigated):
4e Typical profile0 to 6 inches: Silt loa to 16 inches: Silty clay loabé to 39 inches: Channery siltlay loam39
to 60 inches: Bedrock

Warren County, Virginia 31Dt Myersville-Catoctin silt loams, 15 to 25 percent slopesery stony Map Unit
Setting Elevation: 500 to 2,800 fedflean annual precipitation: 38 to 46 inchbfean annual air temperature: 46
to 59 degrees IFrostfree period: 140 to 170 daydap Unit CompositionMyersville and similar soils: 50 percent
Catoctin and similar soils: 40 percebescription of MyersvilleSetting Landform: Mountain slopesandform
position (twodimensional): Backste Landform position (threelimensional): Mountainflanlbown-slope shape:
LinearAcrossslope shape: ConveRarent material: Residuum derived from greenstdPmperties and qualities
Slope: 15 to 25 percerurface area covered with cobbles, stones or tets: 2.0 percenDepth to restrictive
feature: 40 to 60 inches to paralithic bedroBkainage class: Well drainé€ghpacity of the most limiting layer to
transmit water (Ksat): Very l0\{0.00 in/hr) Depth to water table: More than 80 inchdgequency oflooding:
None Frequency of ponding: NonAvailable water capacity: Low (about 5.4 inchédrpretive groupsLand
capability (nonirrigated): 6Fypical profile0 to 6 inches: Silt loaré to 16 inches: Silty clay loabé to 39 inches:
Channery silty clajopam 39 to 60 inches: BedrocRescription of CatoctinSetting Landform: Mountain slopes
Landform position (twedimensional): Backslopkandform position (thre@limensional): MountainflankDown
slope shape: Lineakcrossslope shape: ConveRRarent material:Residuum derived from greenstorieroperties
and qualitiesSlope: 15 to 25 percerBurface area covered with cobbles, stones or boulders: 2.0 peepih to
restrictive feature: 20 to 40 inches to lithic bedrdokainage class: Well drain€hpacity ofthe most limiting layer
to transmit water (Ksat): Very lo{0.00 in/hr)Depth to water table: More than 80 inchégequency of flooding:
NoneFrequency of ponding: Nongvailable water capacity: Very low (about 2.6 incHarpretive groupsLand
capabiliyy (nonirrigated): 7sTypical profileO to 5 inches: Silt loard to 13 inches: Channery silt loab3 to 24
inches: Very channery silt loa?d to 34 inches: Bedrock
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Warren County, Virginia 31E Myersville-Catoctin silt loams, 25 to 65 percent slopegery stony: Map Unit
Setting Elevation: 500 to 2,800 fed#lean annual precipitation: 38 to 46 inchktean annual air temperature: 46
to 59 degrees Frostfree period: 140 to 170 daygap Unit CompositionMyersville and similar soils: 50 percent
Catoctin and snilar soils: 45 percenbDescription of MyersvilleSetting Landform: Mountain slopesandform
position (twodimensional): Backslopkeandform position (threelimensional): Mountainflanlbown-slope shape:
Linear Acrossslope shape: ConveRarent material: Réduum weathered from greenstond’roperties and
qualities Slope: 25 to 65 percerurface area covered with cobbles, stones or boulders: 2.0 peif2epth to
restrictive feature: 40 to 60 inches to paralithic bedrdatainage class: Well drain€hpacity othe most limiting
layer to transmit water (Ksat): Very lo{@.00 in/hr) Depth to water table: More than 80 inchdsequency of
flooding: None Frequency of ponding: Non&vailable water capacity: Low (about 5.4 inchiesgrpretive groups
Land capabilitfnonirrigated): 7€Typical profile0 to 6 inches: Silt loarf to 16 inches: Silty clay loab® to 39
inches: Channery silty clay loaB® to 60 inches: BedrodRescription of CatoctinSetting Landform: Mountain
slopesLandform position (twaldimensional):BackslopeLandform position (threelimensional): Mountainflank
Downslope shape: LineaAcrossslope shape: ConveRarent material: Residuum derived from greenstone
Properties and qualitiesSlope: 25 to 65 percenBurface area covered with cobbles, stor@sboulders: 2.0
percentDepth to restrictive feature: 20 to 40 inches to lithic bedr@ainage class: Well drain€hpacity of the
most limiting layer to transmit water (Ksat): Very |¢@.00 in/hr) Depth to water table: More than 80 inches
Frequency oflooding: NoneFrequency of ponding: Non&vailable water capacity: Very low (about 2.6 inches)
Interpretive groupsLand capability (nonirrigated): 7&ypical profileO0 to 5 inches: Silt loard to 13 inches:
Channery silt loam 3 to 24 inches: Very channesilt loam24 to 34 inches: Bedrock

Warren County, Virginia Wt Water: Map Unit CompositionWater: 100 percent

3.3.2 Soil semivariogram description

The goal of thigspect 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 geossdittal technique to
characterizespatial autocorrelation between mapped samples of a quantitative variadg §oil
property datain 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 average sariance versus distance class (Figyre
For the theoretical variogram models considered here, the gari@nce wli converge orthe total
variance at distances for which values are no longer spatially@nelated (this is referred to as the
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 as a function of distar{€&gure5), the range, the sill (the sill is the asymptotic
value of semvariance at the range), and threigget (which describes sampling error or variation at
distances below those separating the closest pairs of samplé®.range, sill and nuggate estimated

from theoretical models thaarefitted to the empirical variograms using mdinear leastsquares

methods.

The variogram analysis will be used, to determine the spatial scales at which we can consider soil

measurements spatially independent. This characterization will directly inforrmthismumdistance
betweeni) soil plos within each soiarray,ii) the soil profile measurementsi) EP plots, ani) the
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microbial samplindgocations These data will directly inform NEON construction and site design
activities.

T5.5)

Partial !

Sill |
i ':- .
i Sill

Range i
Mugget { - )
Cistance

Figure5. Example semivariogram, depicting range, sill, and nugget.
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8 30 6
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Figure 6 Spatially cyclic sampling design for the measurements of soil temperature and soil water
content.

Field measurements of soil temperaturel@ cm) and moisture (@5 cm) were takeiwn 19 August
2010 atthe SCBsite. The sampling points followéke spatially cyclic sampling design by Bond
Lamberty et al(2006)(Figure6). Soil temperature and moisture measurements were collealedg
three transects168m, 84 m, and 84n) located in the expected airshed &CBIDetails of how the
airshed was determined are provided beldBoil temperature was measured witatinum resistance
temperature sensors (RTD 810, Omega Engineering Inc., Stamford Gd)l amoisture was measured
with time domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

As well as measuring soil temperature and moisture at each sample point in Bjgneasurements

were also taken 30 cm in front and behind the sampling point along thevfitie transect. For

example, at the 2 m sampling point, soil temperature and moisture was measured at 1.7 m, 2 m, and 2.3
m; this data is referred to as mobile data, since the measurements were taken at many different
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locations. In addition, soil tempet@e and moisture were continuously recorded at a single fixed
location (stationary data) throughout the sampling time to correct for changes in temperature and
moisture throughout the day.

Data collected were used for geospatial analyses of variograms in the R statistical computing language
with the geoR package to test for spatial autocorrelaifdrangmaret al. 1986; Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 208h) estimate the distance necessary for independence among
soil plots in the soil arrayfo corret 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 after subtracting the stationary data from the mobile.dgtis 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 can be found at:
PAFIUFIU_Site_CharacterizatiddXX Y YYYYYCharacterizatiorSoil Measuremeni$oil Data Analysis
(where XX = domain number and YYYYYYY = site name).

3.3.3 Results and interpretation
3.3.3.1 Soil Temperature

Soil temperature data residuals, after accounting for changes in temperature in the stationary data and
any remaining time of day trend, were used for the semivariogram analysis (Figipeploratory data
analysis plots show that there was distinct patterning of the residua{figures, left graphs) and
directional semivariogramgo not show anisotropyFigure8, center graph). Arsotropicempirical
semivariogram was produced andphericaimodel was fitted using Cressie weights (Figdjreght

graph). The model indicates a distance of effective independent miffor soil temperature.

215
I
0.6
I
o
o

02
I
o]
04

0.0
o

Temperature (AC)
210
L

-0.2
I

Residuals (accounting for stationary data)
04

Residuals (accounting for stationary data and time of day)
02
o

0.6
I
®
@
e}
[}
[e]

0.6

200

T T T T T ? T T T T T T T
165 170 175 180 185 190 195 165 170 175 180 185 190 195 165 170 175 180 185 190 195

Time ofday (64D Time ofday (6T oo oty G
Figure7. 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: vesittmperature 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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Figure8. Left graphs: exploratory data analysis plots for residoftemperature. Center graph:

directional semivariograms for residuals of temperature. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.

3.3.3.2 Soil water content

Soil water content data residuals, after accountiogchanges in water content in the stationary data

and any remaining time of day trend, were used for the semivariogram analysis (Sigbxgloratory
data analysis plots show that there we@me pattern irthe residuals (Figur&0, top left graph) which
breaks the assumprtion required for fitting a semivariogrdimedirectionalsemivariograms do not

show anisotropy (FigurQ, top rightgraph).An isotropic empirical semivariogram was produced and a

spherical model was fitted using Cressie wisdRgure 10, bottom left graph) but did not fit the data
well. When the lag distance was limited to 60 m the semivariogram fitted well and the riratiehted a
distance of effective independence &7 m for soil water contentbut it should be noted that soe
assumptions have been breached
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Figure9. Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data after correcting for changes in water content in the stationary 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 time of day regression. Data in the right graph
were used for the semivariogram analysis.
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FigurelO. Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for residuals of water content. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of water content.
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3.3.3.3  Soil array layout and soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured soil parameters (i.e., other than temperature and water content) and the maximum
distance allowabldetween soil plots is 40 m due to cost constraints. The estimated distance of
effective independence wak2 m for soil temperaturebut remains uncertain fagoil moisture(see

above) Due to this uncertaintandbased orthe site design guidelines congrvative decision was

made to place the soil plots 40 m apartSCBIThe soil array shall follow thieearsoil array design

(Soil ArrayPattern Bywith the soil plotsbeing5 m x 5 m. Thdirection of the soil array shall HO0°

from the solil plot nearest the tower (i.e., first soil plot). The location of the first soil plot will be
approximately38.89280°;78.13953° The exact location of each soil plot will be chosen by an FIU team
member during site construction to avoid plag 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 sitespecific sensor calibration, and collecting soil for the FIU sdiha will be

located at38.892188;78.137691(primary location); 088.892677;:78.137752alternate location 1 if
primary location is unsuitable); &8.893073;78.137945alternate location 2 if primary location is
unsuitable). A summary of the saiformation is shown in Tablkand site layout can be seen in Figure
12.

Dominant soil series at the siteew loam, 25 to 65 percent slopes, very stohige taxonomy of this soil
is shown below:

Order. Alfisols

Suborder Udalfs

Great group Hapludalfs

Subgroup Ultic Hapludalfs

Family. Loamyskeletal, mixed, active, mesic Ultic Hapludalfs

Series Lew loam, 25 to 65 percent slopes, very stony

Table4. Summary of soil array and soil pit informatiorSiBl
0° represents true north and accounts figclination.

Soil plot dimensions 5mx5m

Soil array pattern B

Distance between soil plots: x 40m

Distance from tower to closest soil plot: y 14m

Latitude and longitude of*1soil plot OR 38.89280,-78.13953

direction from tower

Direction ofsoil array 19¢°

Latitude and longitude of FIU soil pit 1 38.892188;78.137691(primary location)
Latitude and longitude of FIU soil pit 2 38.892677;78.13775alternate 1)
Latitude and longitude of FIU soil pit 3 38.893073;78.137945alternate 2)
Dominant soil type Lew loam, 25 to 65 percent slopes, very stony
Expected soil depth >2'm

Depth to water table >2'm

Expecteddepth of soil horizons Expected measurement depths
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0-0.30m (Channery loam 0.15m

0.30-1.52 m (Very channery clay loam) 0.91m

*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.

Tower.38.89292, -78.13950 Soil pit 3: 38.893073, -78.137945
Inst Hut_*38.89283, -78.13934 °
Soil pit 2:38:892677, -78.13775‘2‘\0

Soil pit 1: 38.892188, -78.137691

Soil array ACCBSS

route

Image © 2010 Commonwealthjof Virginia

©,2010,Google G()()SIC

Imagety Date: Feb 1, 2007 lat '38.892559°, lon -78.138639° elev 1184 ft Eye alt 37441t

Figure 12 Site layout aSCBs$howing soil array and location of the FIU soil pit.

34 Airshed
34.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
speed over a given timeses, Figurd3. The weather data used teegerate the following wind roses

are fromSIGEO weather tower (38.891588.14799) which is #50 maway WSW t&NEON tower site

Data were provided by Dr Norman Bourg. Wind roses outputs from this dataset are similar to the wind
roses from Dickey Ridge $henandoah National Park (Figt#, which was suggested by SCBI during
NEON site visit in 2008he orientation of the wind rose follows that of a compéassume declination
applied) When we describe the wind directions it should be noted that #reythe cardinal direction
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that wind blows from. The directions of the rose with the longest spoke show wind directions with the
largest frequency. These wind roses are subdivided inf#laardinal directions.

3.4.2 Results (graphs for wind roses)

WD ROSEPLOT l| [ coumers
Dom_02_SCBI core site. Lat: 38.89288521, Long: -78.1395064 Convention: Blowing From S
SIGEO weather tower. Lat: 38.89158, Lon: -78.14799; Jan-Mar; 2009-2010; Separation: ?50 m | meusn‘?bﬁoomﬁaon:;,‘z:z?
WSW to NEON site, on an
opposite hill close to the stream.
The altitude of the tower is
NORTH approximately 100m lower than
the NEON site
15%
DATAPERID
2010-2009
12% Jan 1 - Mar 31
00:00 - 23:00
2017 hrs. 1.49%
1.93mis
T
wear EAS NEONING
WoORER
Hongyan Luo
WIND SPEED 3
(mis) il
B - 81312010
| BCIRIE]
M 568
B s-s7
] 21-38
I os- 21
Resultant Vector Calms: 148%
I 3 deg- 10% . Soum! FROECTH
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["wano rosePLOT ‘
Dom_02_SCBI core site. Lat: 38.89288521, Long: -78.1395064 Convention: Blowing From
SIGEO weather tower. Lat: 38.89158, Lon: -78.14799; Apr-Jun; 2009-2010; Separation: 150 m
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(ms)
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WEPLOT Vie - Lakes Enveormerta Software

CONMENTS

The SIGEO weather tower was
set up about 750 meters away
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Dom_02_SCBI core site. Lat: 38.89288521, Long: -78.1395064  Convention: Blowing From
SIGEO weather tower. Lat: 38.89158, Lon: -78.14799; Jul-Sep; 2009-2010; Separation: 750 m
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Dom_02_SCBI core site. Lat: 38.89288521, Long: -78.1395064 Convention: Blowing From ™ - o

SIGEO weather tower. Lat: 3889158, Lon: -78.14789; Oct-Dec; 2009-2010; Separation: 750 m ;j?:g";:,’“;::’;’::j’:
WSW to NEON site, on an
opposite hill close to the stream
The aititude of the tower is.

NORTH approximately 100m lower than
the NEON ste.
15%
2010-2009
12% Oct 1 - Dec 31
00:00 - 23:00
9%
2080 hrs. 29.09%
6%
0.87 mis
| WesT EASY NEONINC
Hongyan Luo
WIND SPEED
(ms)
. 81312010
[~ IR
M s-ee
B ss-s7
] 21-38
3 o0s-21
Resultant Vector Calms: 20.00%
| 797 0eg - 24%

Figurel3. Windrosedrom the SIGEO weather station at SCBI

Data used here are hourly dafeom 2009to 2010 Data was collected and obtained frottne SIGEO
weather station at SCBIIt is assumed that the wind data was corrected for declinati®ands are
(from top to bottom), JarMar, AprJun, JuBSept, and OceDec.
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Shenandoah National Park
Dickey Ridge

NNW

Wind Rose 09/01/1989 - 09/01/1990
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Shenandoah National Park Wind Rose 01/01/1993 - 01/01/1994
Dickey Ridge
N
NNW NNE
WNW ENE
W E
WSW ESE
Scalar Wind Speed (m/s)
5 CALM < -5
M 0.0-0.9
1.0-3.9
4.0-6.9
7.09.9
98.0% Collected 92.8% Valid
8784 Possible /8608 Collected /8153 Valid 10.0:12:2
(includes WD and WS) 13.0-15.9
(VWD-1) (SWS-1) 16.0-18.9
19.0+
Final Validation 04-17-2008
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Shenandoah National Park Wind Rose

Dickey Ridge

NNW NNE
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WNW
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\ _ ENE

w | E
|
‘, |
\ /
\_— -
Q" X \f“ “or
wsw 7\ /™ ESE
SW " sE
S A
F — \
SSW N B SSE Scalar Wind Speed (m/s)
’ CALM < -5
s
I|[|| 0.000
1.0-39
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7.0-99
90.5% Collected 52.1% Valid :
6959 Possible /6299 Collected /3627 Valid | 100-12.9
(includes WD and WS) 13.0-15.9
(VWD-1) (SWS-1) ' 160-189
19.0+
04-17-2008

Final Validation

Figure 14Windrosedrom Dickey Ridge in Shenandoah National Park.
Wind roses were provided by Dr Norm Boulgis assumed that the wind data was corrected for
declination. Panels are (from top to bottom) wind roses 1@9/198909/1990,01/199301/1994 and

01/199410/1994
3.4.3 Resultant vectors

Table5. The resultant wind vectors frol8IGEO weather statidar SCBI core sitgsing hourly data from
2009 to 2010
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Quarterly (seasoal) timeperiod Resultant vector % duration
January to March 8° 10

April to June 198 31

July to September 209 35
October to December 197 24

Annual 153 na.

3.4.4 Expected environmental controls on source area

Two types of models wereommonlyused todetermine the shape and 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, and Lagrangian solution was used (Kormann and Meixner ZB8Xource area
models where bounded by the expected condisodepictthe extreme conditions. Convective
conditions typically have strong vertical mixing between the ecesystnd atmosphere (surface layer).
Stable conditions typically have loagurce area and associated waveforn@onvective turbulence is
often characterized by short mixing scales (scalar) and moderate daytimespéedsge.g.,1-4 m &°.
Higher windspeeds, like those experienced over the Rockies, are often the product of mechanical
turbulence with long waveforms. Because thermal stratification is very efficient in suppressing vertical
mixing, stable conditions also have typically very long waveforms.

As a general rule, shorter and lessusturally 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 decoupledwdlte canopy under neutral and stable
conditions(e.g., Harvard Forest, Bartlett Experimental Forest, and Burlington Conservation Aheg)
type of turbulence (mechanical verse convective) and the physicébatits of the ecosystem control
the degree of mixing, and the length and size of the source area.

Here,we usal a webbased footprint model to determine the footprint area under various conditions
(model info:http://www.geos.ed.ac.uk/abs/research/micromet/EdiTodisWinds usedo run the
model and generatéollowingmodel results arextracted fromthe wind roses.Vegetation information,
temperature and energy information were either from the RFI document, pusviite visit report,
available data files or best estimated from experienced expeieasurement height was determined
from the Tower Height Info document provided by ENG group, ttesify according to the real
ecosystem structure after FIU site chaex@zation at siteRurs 1-3 and 46 represents the expected
conditions forsummer and winter conditions, respectively, with maximum and mean windspeeds
(daytime convective) and nighttimstéble atmospherésonditions. The windvectorfor each run was
edimated from wind roses ani$ placed as a centerline in the site map included in the grapfiics.
width of the footprint was also estimated using the lengittweenthe isopleth 0f80% cumulative flux
and center lindo calculate theangle from centertie. This 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. Expected environmental controls to parameterize the source area maddlassociated results
from SCB&advanced site.
| Parameters | Runl1 | Run2 |Run3| Run4 | Run5 | Run6 | |
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Approximate season | summer winter Units

Day Day Night Day Day night | qualitative

(max WS)| (mean WS) (max WS)| (mean WS)
Atmospheric stability | Convective| convective| Stable| Convective convective| Stable | qualitative
Measurement height 45 45 45 45 45 45 m
Canopy Height 35 35 35 35 35 35 m
Canopy area density 4.0 4.0 4.0 15 15 15 |m
Boundary layer depth 2000 2000 900 900 900 700 | m
Expected sensibl{ 450 450 -25 180 180 75 | W m?
heat flux
Air Temperature 30 30 20 1 1 1 °C
Max. windspeed 6.5 2.5 2.8 6.5 2.5 28 |ms!
Resultant wind vector 25 250 205 25 25 205 | degrees
Results

(zd)/L -0.05 -0.28 0.08 -0.02 -0.18 240 |m
d 29 29 29 25 25 25 m
Sigma v 2.90 2.20 1.80 2.60 1.60 1.60 | m’s?
Z0 1.40 1.40 1.40 2.10 2.10 210 |m
u* 1.20 0.66 0.40 1.20 0.62 0.19 |ms!
Distance source area 0 0 0 0 0 100 | m
begins
Distance of 20% 700 250 | 1200 | 800 420 2500 | m
Distance of 80% 400 180 600 480 250 1750 | m
cumulative flux
Distance of 70% 300 100 450 300 200 1300 | m
cumulative flux
Peak contribution 55 25 65 65 45 295 | m
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Figurel5. SCBI summer daytime (convective) footprint output with max wind speed.
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Figure 16 SCBI summer daytime (convective) footprint output with mean wind speed.

Page290f111




neen

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

24 Footprint @

Files | Controls |

Measurement Height: 45.00
[ ]
Canopy Height: 35.1

‘ J

Boundary Layer Depth: 801.00
(0
Sensible Heat Flux: -26.00
[
Air Temperature: 20,00
[

WrdSpeedr28
(~ T
Wind Direction: 206

\ J

(z-d): 0.08 d: 29.00
SigmaV: 1.80 Zo: 1.40
U* 0.40

Brightnes distribution ——
footprint boundary, % |80 v‘

l Plot Footprint ]

[ Save Footprint ] [Output Footprint ]

[Save D»stribuhon] [Save Integrated }

Title: FIU DOZSite CharacterizationSupporting Data

Author.
Luo/ Ayres/Loescher

Date09/23/2011

NEON Doc.:#NEONDOC.011045

Revision: B

Footprint |énghtness distribution || Integrated Footprint |

1E03
S00
800
700
€00
S00
400
300
200
100

Distance, meters
o

| ' '
WooR =
o o o
o o o

-400
-500
-600
-700 ‘
-800
-900

-1E02

-1E02 -800 -500 -400 -200 0 200
Distance, meters

| Footprint || Brightness distribution | Integrated Footprint |

Measurement Height: 45.00
[

Canopy Height: 35.1

Canopy Area Density: 3.9810

Boundary Layer Depth: 901,00

Sensible Heat Flux: -26.00
[
Do
Air Temperature: 20.00

Vo
Wind Speed: 2.8

roo——————

Vo
Wind Direction: 206

(z-d)jL: 0.08 d: 29.00
Sigma V: 1.30 Zo: 140

U= 0.40

Brightnes distribution

footprint boundary, %

I Plot Footprint l

’ Save Footprint ] ’Output Foomrint]

’Save Dish’ibuﬁon] ’ Save Integrated ]

400 €00 800 1E02

Crosswind integrated fraction

0 d 1,000 1,500 2,000 2,500
Distance, meters

3,000 3,500 4,000

| —— Cross wind integrated —— Cummulative

< Cress wind integrated Peakl

Figure 17 SCBI summer nighttime (stable) footprint output with mean wind speed.
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Figurel8. SCBI winter daytime (convective) footprint output with max wind speed.
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Figue 19 SCBI winter daytime (convective) footprint output with mean wind speed.

Page320f111




neen

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

| Files

Controls
Measurement Height: 45.00
[ ]

Canopy Height: 35.1

‘ J

Canopy Area Density: 1.5850

Sensible Heat Flux: -76.00
Y

Air Temperature: 1.00
[

Wind Speed: 2.8
P
Wind Direction: 206

(z-d)L: 2,40 d: 25.00
SigmaV: 1.60 Zo: 2.10

U* 0.19
Brightnes distribution
footprint boundary, % EO e
[ Plot Footprint ]

[ Save Footprint ] [Output Footprint ]

[Save Dis(ribubonJ [Save Integrated J

Files | Controls |

Footprint | Brightness distribution || Integrated Footprint |

| Footprint | Brightness distribution | Integrated Footprint |

Author.

Title: FIU DOZSite CharacterizationSupporting Data Luo/ Ayres/Loescher

Date09/23/2011

NEON Doc.:#NEONDOC.011045

Revision: B

1E03
S00
800
700

Distance, meters

' i
[
[= =
o o

-1E03 -800 -500 -400 -200 0 200 400 600 300
Distance, meters

1E03

Measurement Height: 45,00

Canopy Height: 35.1

Canopy Area Density: 1.5350

Boundary Layer Depth: 701.00

Sensible Heat Flux: -75.00

G
Air Temperature: 1.00

Voo
Wind Speed: 2.3

roo————

Wind Direction: 206

(z-d)jL: 2,40 o 25.00
Sigma V: 1.60 Zo: 2,10
u= 0.19

Brightnes distribution
footprint boundary, %

I Plot Footprint l

’ Save Footprint ] ’Output Foomrint]

’Save Dish’ibuﬁon] ’ Save Integrated ]

25|

0.01

Croszwind integrated fraction

: 0
f t t t t t t t t
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Distance, meters
| —— Cross wind integrated —— Cummulative < Cress wind integrated Peakl

Figure20. SCBI winter nighttime (stable) footprint output with mean wind speed.
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3.4.6 Site design and tower attributes

According to wind roses, the prevailing wind directidows fom northwest toNortheast(0xto 70x,
{tioughautthe FearOTovgeO |
should be placed to a location to best catch the signals from the airshed of the eco®fstdarest,

clockwise from®l YR FNRY &2dziK oOomMppXx

which iseastern deciduous mixedulip popularoaksblack walnu} forest The tower site2 y 9 1 i§ Q

gAas

tAad

38.892885;78.139506, which was converted from the northing and easting coordinates in the previous

site visit in 2008We were told thatanerror was possiblyntroducedduring conversionDuring FIU site

characterization, we found the same tower location andweasuredhe GPS points, whicre

38.89292-78.13950.

Eddy covariance, sonic wind and air temperatooem armsorientation toward theNWwill be best to
capture signals from all major wind directigmscluding the downhill flowsRadiation boom arms
should always be facing south to avoid any shadowing effects from the tower structuiastAment

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

wind effects on instrument huts and to minimize the disturbances of wind regime by insttumégn
and in this case, instrument hut should be positioned onrtbghwestside of tower and have the
longer side parallel ttlE-SN direction.Because this is a closed canopy ecosystem, the distance
between the tower and the instrument hut can be reddd® ~ 15 mTherefore, we require the

placement of instrument hut a28.89297-78.13966 Instrument hut is placed on the downhill side of

tower to avoid the interference to the airflows that drain from uphill slop.

Canopy height is ~35 m around toweteswith lowest branches at ~7 mOak, ash and other tree
species formupper understory with height ~ 8 m. Berry vines (speciesknown) form the middle

understory with mean height ~ 1.2 m. Nesh seedlings and grasses form the understory at ground
leve with height ~ 0.3 m. Plants of the t@gnd middle understory appear to be randondigributed.

The vegetatiorat ground level is very dense and carpets the forest fl¥ée. require 6measurement

layerson the tower with top measurement hedig at 50 m, and resiof the layers 438 m, 29 m, 17m, 7
m and 02 m, respectively, to best characterize the fluxes on the tower top and environmental

conditions in profile.

DFIR(Double Fenced International Refereneél be usedor bulk precipitation colletion. We had
difficulty to find adequate open area to meet USCRN class 1 and aeteia for DFIR within 500 m
radius from tower. The best and closest open area we can fiod ke northwest side of tower and

~1.2km away from towerand on a smallili top, which isnext toaccess road and power line (< 100 m)

It is in the same watershed with tower sit€oordinates ar88.89755;78.15170 There are I 4 small
trees at the DFIR location. Dr Norman Bourg said it is no problem to remove theseAfteeshis tree
removal, the open area will meet USCRN class 1 criteria for WEtRleposition collectomwill collocate
at the top of the towerSee AD 04 for further information and requirements for bulk precipitation

collection and wet deposition ceittion.

The site layout is summarized in the table below. Assume the projected area of the tower is square.
Anemometer/temperature boom arm directions from the towertoward the prevailing wind direction
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or designated orientationinstrument hut orientaion vectoris parallel to the long side of the

instrument hut.Instrument hut distance s the distance from the center of tower projection to the
center of the instrument hut projection on the ground. The numbering ofrtteasurement levelss

that the lowest is level one, and each subsequent increase in height is numbered sequentially, in this
case, level 6 being the upper most level at this tower site.

Table7. Site design and tower attributes f&CBAdvanced site.

0° is true north with declination accounted forColor of Instrument hut exterior shall be tan to best
match the surrounding environment.

Attribute lat long degree meters notes
Airshedarea nx &2 Clockwise froniirst
FYR My angle
HO X
Towerlocation 38.89292  -78.13950 -- -- Same location, new
coordinates
Instrument hut 38.89283 -78.13934
Instrument hut orientation -- -- 30° - 210°
vector
Instrument hut distance z -- - -- 15
Anemometer/Temperature -- -- 300° -
boom orientation
DFIR 38.89755 -78.15170
Height of the measurement
levels
Level 1 0.2 m.a.g.l.
Level 2 7.0 m.a.g.l.
Level 3 17.0 m.a.g.l.
Level 4 290 m.a.g.l.
Level 5 38.0 m.a.g.l.
Level 6 50.0 m.a.g.l.
Tower Height 50.0 m.a.g.l.
See AD 03 for technical requirement to determine the boom height for the bottom most measurement
level.
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Tower_38.89292, -78.13950 Soil pit 3: 38.893073, -78.137945
Inst Hut_"38.89283, -78.13934 o
Soil pit 2:38:892677, -78:137752'\

Soil pit 1: 38.892188, -78.137691

Soil array

Image,©.2010 Commonwealthjof Virginia

©,2010,Google 2009 (:()()églc

Imagety Date: Feb 1, 2007 lat "38.892559* lon -78.138639 elev 1184 1t Eye alt 37441t

Figure21. Site layout foilSCBAdvanced tower site.

i) Tower location is presented (red piri)) red lines indicate the airshed boundaries. Vectors 2 T nx
600t 2016A4&S FTNRBY nx0 I yR waethaairshed areahat would e Zu@lity 6 A & S
wind data without causing flow distortions, respectively. iii) Yellow line is thgested access road to
instrument hut.
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DEIR. 38:89755, -78:15170

Figure22. DFIR location & CBtower site.
Purple pin indicates the DFIR locatiavhich is close taccess road and power link is~ 1.2 km away
from tower location but in the same watershed

Boardwalks | f GAYI GSfex (4KS RSOA&A2Y (2 dzasS | o2l NRgl f
There are strong science requirements that minimize site disturbance to the surrounding area, which
will be difficult to manage over a 30period. Traffic combl is key to minimizing the site disturbance.
Confining foot traffic to boardwalks minimizes site impact; this is particularly true in places where wear
caused by foot traffic becomes noticeable and grows. For example, in places with snow part afrthe ye
worn footpaths tend to have low places that collect water, or places where the snow pack becomes
uneven causing personnel to walk farther and farther around the sides of the original path, causing the
path to grow in width. This is a very common pheremon. HereFIU assumes that all conduits will be
either buried, or placed inside the boardwalk such that it does not extend beyond th€3Bl4 m).
wide footprint. The boardwalk to access the tower is not on any side that has a boom.
Specific Boardwls atSCBsite

o Boardwalk isfrom the access dirt road to instrument huBCBI does not have regulation on

boardwalk usage.

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

. Boardwalk required from toweor instrument hutto soil array

o No boardwalk from the soil array boardwalk to the individual soil plots

o No boardwalk needed at DFIR site

The relative locations between tower, instrument hut and boardwalk can be found in the Figure below:

Page370f111



Author.

n e C.) n Title: FIU DOXSite CharacterizationSupporting Data Luo/ Ayres/Loescher Date09/23/2011

NEON Doc.:#NEONDOC.011045 Revision: B

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

North

Option 1, anemometer boom facing (generic) West @

/— Tower entrance
o,

Anemometer boom, 4 m

Boardwalk distance TDB, average 25 m, in this case 17 m

Instrument Hut O

wn

Figure23 Gereric diagram to demonstration the relationship between tower and instrument hut when
boom facingwvestand instrument hut on theasttowards the tower

This is just a generic diagranThe actualayout of boardwalk(or path if no boardwalk requiredind
instrument hut positionwill be thejoint responsibility of FCC afdU At SCBAdvancedsite, the boom
angle will be300 degrees, instrument hut will be on th®8Etowards the tower, the distance between
instrument hut and tower is ~15 nthe instrument hut vector will bRESN 30x-210x, longwise)

3.4.7 Information for ecosystem productivity plots

The tower atSCBAdvanced site has been positioned to optimize the collection of the air/wind signals
both temporally and spatially over the desiredtosystem tllip popularoak-black walnuthardwood
forest). Major arshed area at this site arefromx G2 Tnx 60t 201 6A4S FNBY nxl
gAasS T NBEn 90 signalsfar flux measurements iara distance of 80 m from tower, and 8%

within 600 m. We suggest FSU Ecosystem Productivity plots be placed within the boundaries ofi 2 T n x
60t 20196AaS FTNRY nx0 | yR Mmpmptewerdi2 Honx o060f201 6Aas

35 Issues and attentions

SCBI is very willing to collaborate with NEON. We areware of any majologistics or politicaissues.
Tower site is on a hill slope. Cold air drainage is likely to happennliketlaer nonflat site. Cautioris
needed when interpréhg suchlux data. DFIR location is about 1.2 km away from tower logabut in
the same watershed.
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4 SMITHSONIAN ENVIROENTAL RESEARCH CENBSERCRELOCATEABLE TOWER
4.1 Site description

NEON candidatRelocatablesite is located inside thBmithsonian Environmental Reseafcénter
(SERC) property, Figure.24

The Smithsonian Environmental Research Center (SERC) is ad@®80d1 km2) environmental
research and educational facility operated by tBmithsonian Instittion located inEdgewater, Mbn

the Rhode and West Rivers The center's focus of study is on tleeosystemsof coastal zones,
particularly in theChesapeake Bayetlands The SERC conducts research on a wide variety of topics
that include terrestrial, atmospheri¢ and estuarine environmental research withinhe disciplines of
botany, ecology environmental educatiorhiology, chemistry mathematicsmicrobiology physics, and
zoology The Center trains interns, graduate students,-goetoral and doctoral students. Annually, the
Center receives over 10,000 students, teachers, and families who come to visit. It also gives advice,
consultation, and testimony to localiage, federal, and international governmental agencies, natural
resource managers, policy makers, and conservation groups. Additionally, it serves as a center of
research and education on human impacts in laed interactions of the coastal zone. Thebdeatory
focuses on being a model of human interaction with the environment. The Center receives $20,000,000
in current extramural grants and contracts funded from governmental agencies, foundations, and
industry. The Center has been an innovator of unigietelemetry to track behavior, habitat use, and
movement ofblue crabsa marine predator and a valuable crustacean fishery in North America. They
are the patent holder for th&pectral Radiometethe national standard for monitoring solar radiation.

The Center has also developed a model for testing estuarine water quality and watershed nutrient
dischargeghttp://en.wikipedia.org/wiki/Smithsonian_Environmental Research_Cejter

Domain 2 - Smithsonian Environmental A NEON Candidate Location
Research Center [ smithsonian Property Boundary

Figure24 SERC property boundary and NEON candidate tower location
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4.2 Ecosystem

Thevegetation and land cover informaticat SER@re presented below:

Domain 2 - Smithsonian Environmental
Research Center

Figure25. Vegetative cover map GER@nd surrounding areas

*  NEON Candidate Location
[ smithsonian Property Boundary
EVT_NAME
- Agriculture-Cultivated Crops and Irrigated Agriculture
- Agriculture-Pasture and Hay
- Appalachian (Hemlock-)Northern Hardwood Forest
- Atlantic Coastal Plain Upland Longleaf Pine Woodland
- Barren
I central Appalachian Alkaline Glade and Woodland
- Central Appalachian Dry Oak-Pine Forest
- Central Pine-Oak Rocky
I central interior and Appalachian Floodplain Systems

- Central Interior and Appalachian Swamp Systems

- Developed-High Intensity

I oeveioped-Low Intensity

- Developed-Medium Intensity

- Developed-Open Space

I Guif and Atlantic Coastal Plain Floodplain Systems

- Gulf and Atlantic Coastal Plain Small Stream Riparian Systems
- Gulf and Atlantic Coastal Plain Sparsely Vegetated Systems
I Gulf and Atlantic Coastal Plain Swamp Systems

- Gulf and Atlantic Coastal Plain Tidal Marsh Systems

| Upland Veg
I 'ntroduced Wetland Vegetation-Mixed
- Managed Tree Conifer and Hardwood ion Group

- Northeastern Interior Dry-Mesic Oak Forest

I Northern Atlantic Coastal Plain Dune and Swale

- Northern Atlantic Coastal Plain Hardwood Forest
- Northern Atlantic Coastal Plain Maritime Forest

I Northern Atlantic Coastal Plain Pitch Pine Barrens
I open water

- Ruderal Forest-Northern and Central Hardwood and Conifer
- Ruderal Forest-Southeast Hardwood and Conifer
I Ruderal Upland-Old Field

- Southern Atlantic Coastal Plain Mesic Hardwood Forest
- Southern Piedmont Dry Oak(-Pine) Forest

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

Table8. Land cover information E&8ERGite

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

Vegetation Type Area(km?) Percentage

Open Water 0.068807164 4.38381932
AgricultureCultivated Crops and Irrigated Agriculture 0.0135| 0.86010755
Introduced Wetland VegetatiecMixed 0.0018| 0.11468101
Northern Atlantic Coastal Plain Hardwood Forest 0.462667538 29.4773216
SouthernAtlantic Coastal Plain Mesic Hardwood Forest 0.132690552 8.45393672
Northern Atlantic Coastal Plain Maritime Forest 0.014692541, 0.93608632
Northern Atlantic Coastal Plain Dune and Swale 0.098337323 6.26523509
Gulf and Atlantic Coastal Plain Floodpl&irstems 0.077292212 4.92441591
Gulf and Atlantic Coastal Plain Small Stream Riparian Systems 0.039678943 2.52801172
Gulf and Atlantic Coastal Plain Swamp Systems 0.464885291] 29.6186184
Gulf and Atlantic Coastal Plain Tidal Marsh Systems 0.046419674f 2.95747496
Ruderal ForesNorthern and Central Hardwood and Conifer 0.146099921 9.30826999
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Managed Tree PlantatieBoutheast Conifer and Hardwood Plantatiq
Group 0.0027| 0.17202151
Total area sq km 1.569571159 100

Therepresentativeecosystemat SERG hardwooddeciduousforest dominant by tulip populaioakand
ash Selective logging occurs at the north end of the property. Majority forest in the property is well
preserved for research us@®ur interest is in the well preserved forest.

Canopy height i88 m around tower site with lowest branches a0 m aboveground level.Oak
recruitmentsform the upper understory whichvary from 3 to 15 m in heightwithout obvious strata
Seedlings and sapling agh and oakkorms the lower understoryvith height0.5-1.5 m. Fernsand new
recruitment of ash and oaform the understory &iground level with height ~ 0.8 (Figure26). Grass
and other annuals are not common at this site.

Figure26 Ecosystem at SERC Relocatable site

Table9. Ecosystenand siteattributesfor the SER®Relocatablesite.

Ecosystem attributes Measure and units
Mean canopy height 38m
Qirface roughness 6m
Zero place displacement height 32m
Structural elements Closedcanopy, uniform, homogeneou
Time zone Easterrtime
Magnetic declination 11° 5" W changing by 0° 0" W/yex

Note, *From field survey.

The other ecosystem info provided by Geoffrey (Jess) Parkismpresented below:
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Figure27 Variation of estimated surface area density with height for duesystem at SERC
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Figure28 Ecosystem zero displacement height at SERC relocatable site
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leaf on leaf-off

roughness length, m

Figure29 Ecosystem roughness length at SERC relocatable site

4.3 Soils
43.1 Description of soils

Sol data and soil maps (Figures)3@low forthe SER@wer site were ollected from2.2km? NRCS soil
maps http://websoilsurvey.nrcs.usda.gov/app/HomePage.htwhich centered at the tower location,

to determine the dominant soil types in the larger tower fgwint. This was done to assure that the soll
array is in the dominant (or imco-dominant) soil typés) present in the tower footprint.
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Figure30. 2.2km’ soil map forthe SER@locatable site

Map Unit DescriptionThe map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptionsr@pdris along with the
maps, can be used to determine the composition anaperties of aunit. A map unit delineation on a

soil map represents an area dominated by one or nroggor kinds of soil or miscellaneous areas. A
map unit is identified and nameatcording to the taxonomic classification of the dominant soils. Within
a taxonomicclass there are precisely defined limits for the properties of the soils. Otlatiuscape,
however, they have theharacteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined fon@t@mic classAreas of soils of a

single taxonomic class rarely, if ever, can be mapped witmmliiding areas of other taxonomic classes.
Consequently, every map unit is mauie of the soils or miscellaneous areas for which it is named and
some minorcomponents that belong to taxonomic classes other than those of the major 8dlst

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

do not affect use and management. These are cal@@dcontrading, or similar, components. They

may or may not be mentioned ingarticular map unit description. Other minor components, however,
have propertiesand behavioral characteristics divergent enough to affect use or to require different
management. Thesare called contrasting, or dissimilar, components. Tdayerally are in small areas
and could not be mapped separately because ofdbale used. Some small areas of strongly
contrasting soil types or miscellaneous areas identified by a special symbon the maps. If included

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 each. A few areas of otngronents may not have
been observed, and consequénthey are notmentioned 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 landscaphke presence of minor components in a map imno way
diminishes theusefulness or accuracy of the data. The objective of mapping is not to delimaate
taxonomic classes but rather to separate the landscape into landfordamdform segments that have
similar use and management requiremeni®hedelineation of such segments on the map provides
sufficient information for thedevelopment of resource plans. If intensive use of small areas is planned,
however,onsite investigation is needed to define and locate the soils and miscellaageas.An
identifying symbol precedes the map unit name in the map unit descriptieash description includes
general facts about the unit and gives important godperties and qualities.

Soils that have profiles that are almost alike make up a soil seliethe soils o& series have major
horizons that are similar in composition, thickness, an@ngement. Soils of a given series can differ in
texture of the surface layer, slopstoniness, salinity, degree of erosion, and other characteristics that
affect their useOn the basis of such differences, a soil series is divided into soil phases. thast of
areas shown on the detailed soil maps are phases of soil series. The namseilgfhase commonly
indicates a feature that affects use or managemeRorexample, 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, associations, or undifferentiated gréupsmplex consts 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 similar all areas. AlphBeta 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 maps. Because of preseanticipated uses of the map units in the gey

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

Beta association, 0 to 2 percent slopes, i€aample. An 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 management. The pattern and propaition
the ils or miscellaneous areas in a mapped area are not uniform. An arde caade 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 examplBome surveys ihade miscellaneous areas. Such areas have little or no
soilmaterial and support little or no vegetation. Rock outcrop is an exanfaglitional information

about the map units described in this report is availabletiver soil reports, which give prepties of

the soils and the limitations, capabilitieand potentials for many uses. Also, the narratives that
accompany the soil reportdefine some of the properties included in the map unit descriptions.

Table10. Soilseries and percentage of sodrges within2.2km? centered on the tower
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Anne Arundel County, Maryland (MD003)

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

AdA Adelphia-Holmdel complex, 0 to 2 percent slopes 11.9 22%

AdB Adelphia-Holmdel complex, 2 to 5 percent slopes 326 59%

AdC Adelphia-Holmdel complex, 5 to 10 percent slopes 06 0.1%

AsB Annapolis fine sandy loam, 2 to 5 percent slopes 508 92%

AsC Annapolis fine sandy loam, 5 to 10 percent slopes 288 52%

CkA Colemantown fine sandy loam, 0 to 2 percent slopes 47 0.8%

CmA Colemantown silt loam, 0 to 2 percent slopes 149 27%

CoB Collington-Wist complex, 2 to 5 percent slopes 141 26%

CoC Collington-Wist complex, 5 to 10 percent slopes 540 9.8%

CRD Collington and Annapolis soils, 10 to 15 percent 798 14.4%
slopes

CSE Collington, Wist, and Westphalia soils, 15 to 25 434 7.8%
percent slopes

DnB Donlonton fine sandy loam, 2 to 5 percent slopes 291 53%

HmMC Howell-Annapolis complex, 5 to 10 percent slopes 09 0.2%

MaB Marr-Dodon complex, 2 to 5 percent slopes 159 29%

MaC Marr-Dodon complex, 5 to 10 percent slopes 204 3.7%

MaD Marr-Dodon complex, 10 to 15 percent slopes 267 4.8%

MDE Marr and Dodon soils, 15 to 25 percent slopes 32 56%

MZA Mispillion and Transquaking soils, 0 to 1 percent 37 0.7%
slopes, tidally flooded

SsA Shrewsbury loam, 0 to 2 percent slopes 199 3.6%

UxB Udorthents, loamy, sulfidic substratum, 0 to 5 47 0.8%
percent slopes

WBA Widewater and Issue soils, 0 to 2 percent slopes, 654 11.8%
frequently flooded

Totals for Area of Interest 553.6 100.0%

Anne Arundel County, Maryland AdAt AdelphiaHolmdel complex, 0 to 2 percent slopeMap Unit
Setting Elevation: 10 to 330 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 daydap Unit CompositiomAdelphia and
similar soils: 60 percent Holmdel and similar soils: 25 percent Mewnponents: 15 percent
Description of AdelphiaSetting Landform: Swales, drainageways, depressions, drainhead complexes,
interfluves Landform position (twdimensional): Footslope Dowslope shape: Linear, concave Across
slope shape: Concave, linear Paremtaterial: Glauconite bearing loamy fluviomarine deposits
Properties and qualitiesSlope: 0 to 2 percent Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.20 to 1.98 in/hr) Depth to water table: About 20 to 40 inches Frequency of
flooding: None Frequency of ponding: None Available water capacity: High (about 9.4 inches)
Interpretive groupsLand capability (nonirrigated): 2Wypicd profile O to 6 inches: Silt loam 6 to 19
inches: Loamy fine sand 19 to 22 inches: Fine sandy loam 22 to 47 inches: Loam 47 to 71 inches: Fine
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sandy loam 71 to 80 inches: Fine sandy loBescription of HolmdelSetting Landform: Swales,
drainageways, depssions, drainhead complexes, interfluves Landform position -(inensional):
Toeslope Dowsslope shape: Linear, concave Acrskmpe shape: Concave Parent material: Glauconite
bearing loamy fluviomarine deposiBroperties and qualitiesSlope: 0 to 2 peent Depth to restrictive
feature: More than 80 inches Drainage class: Somewhat poorly drained Capacity of the most limiting
layer to transmit water (Ksat): Moderately high to high (0.20 to 6.00 in/hr) Depth to water table: About
10 to 20 inches Frequency tiooding: None Frequency of ponding: None Available water capacity: High
(about 9.3 inches)nterpretive groupsLand capability (nonirrigated): 3Wypical profileO to 8 inches:

Fine sandy loam 8 to 54 inches: Sandy clay loam 54 to 72 inches: Findosandi§inor Components

Wist Percent of map unit: 10 percent Landform: Interfluves Deslope shape: Linear Acreskbpe
shape: Linear Shrewsbury Percent of map unit: 5 percent Landform: Depressions, drainageways, swales
Downslope shape: Concave, linear dgsslope shape: Concave, linear

Anne Arundel County, Maryland AdBr AdelphiaHolmdel complex, 2 to 5 percent slopeMap Unit
Setting Elevation: 10 to 330 feetMean annual precipitation: 40 to 50 inchddean annual air
temperature: 52 to 57 degreesHrost-free period: 180 to 210 daydap Unit CompositiomrAdelphia and
similar soils: 55 percenHolmdel and similar soils: 25 perceiMinor components: 20 percent
Description of AdelphiaSetting Landform: Swales, drainageways, depressions, drainlteatplexes,
interfluves Landform position (twalimensional): Footslop®ownslope shape: Concavkcrossslope
shape: Linear, concawarent material: Glauconite bearing loamy fluviomarine depd3itgperties and
gualities Slope: 2 to 5 percenDepth to restrictive fature: More than 80 inche®rainage class:
Moderately well drainedCapacity of the most limiting layer to transmit wat&rsat): Moderately high to
high (0.20 to 1.98 in/hrDepth to water table: About 20 to 40 inchésequency of flooding: None
Frequencyof ponding: NoneAvailable water capacity: High (about 9.4 incHesrpretive groupsLand
capability (nonirrigated): 2@ypical profile0 to 6 inches: Silt loa® to 19 inches: Loamy fine satf to

22 inches: Fine sandy loa22 to 47 inches: Loa#7 to 71 inches: Fine sandy loam to 80 inches: Fine
sandy loamDescription of HolmdelSetting Landform: Swales, drainageways, depressions, drainhead
complexes, interfluved.andform position (twalimensional): Toeslopdownslope shape: Linear,
concaveAcrossslope shape: Concaarent material: Glauconite bearing loamy fluviomarine deposits
Properties and qualitiesSlope: 2 to 5 percenDepth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drair@dpacity of the most limiting lay¢o transmit water(Ksat):
Moderately high to high (0.20 to 6.00 in/nDepth to water table: About 10 to 20 inch&sequency of
flooding: None Frequency of ponding: Nondévailable water capacity: High (about 9.3 inches)
Interpretive groupsLand capabilit (nonirrigated): 3wl'ypical profile0 to 8 inches: Fine sandy loa&rto

54 inches: Sandy clay loa&d to 72 inches: Fine sandy lodvtinor ComponentsWist Percent of map
unit: 15 percent_andform: Interfluve®ownslope shape: Lineakcrossslope shape: hiear Shrewsbury
Percent of map unit: 5 percertandform: Depressions, drainageways, fluviomarine terrasesyjes
Landform position (threglimensional): Treadownslope shape: Concave, lineAcrossslope shape:
Concave

Anne Arundel County, Maryland AdQ AdelphiaHolmdel complex, 5 to 10 percent slopelslap Unit
Setting Elevation: 10 to 330 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 daydap Unit CompositiorAdelphia and
similar soils: 55 percent Holmdel and similar soils: 25 percent Minor components: 20 percent
Description of AdelphiaSetting Landform: Swales, drainageways, depressions, drainhead complexes,
interfluves Landform position (twdimensional): Footslope Dowslope shape: Concave, linear Across
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slope shape: Linear, concave Parent material: Glauconite bearing loamy fluviomarine deposits
Properties and qualitiesSlope: 5 to 10 percent Depth to restrictive feature: More than 80 inches
Drainage class: Moderately Wealrained Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.20 to 1.98 in/hr) Depth to water table: About 20 to 40 inches Frequency of
flooding: None Frequency of ponding: None Available water capacity: High (abéuinéhes)
Interpretive groupsLand capability (nonirrigated): 3Bypical profileO to 6 inches: Silt loam 6 to 19
inches: Loamy fine sand 19 to 22 inches: Fine sandy loam 22 to 47 inches: Loam 47 to 71 inches: Fine
sandy loam 71 to 80 inches: Fine sandgnt Description of HolmdelSetting Landform: Swales,
drainageways, depressions, drainhead complexes, interfluves Landform positiordifh@asional):
Toeslope Dowsslope shape: Concave, linear Acrskspe shape: Linear, concave Parent material:
Glauconitebearing loamy fluviomarine deposi®operties and qualitieSlope: 5 to 10 percent Depth to
restrictive feature: More than 80 inches Drainage class: Somewhat poorly drained Capacity of the most
limiting layer to transmit water (Ksat): Moderately highhigh (0.20 to 6.00 in/hr) Depth to water table:
About 10 to 20 inches Frequency of flooding: None Frequency of ponding: None Available water
capacity: High (about 9.3 inchdg}erpretive groupsLand capability (nonirrigated): 3Wypical profileO

to 8 indes: Fine sandy loam 8 to 54 inches: Sandy clay loam 54 to 72 inches: Fine saniiijnioam
ComponentsWist Percent of map unit: 15 percent Landform: Interfluves Deslope shape: Linear
Acrossslope shape: Linear Shrewsbury Percent of map unit: 5 pertandform: Depressions,
drainageways, swales Dovetope shape: Concave Acresdspe shape: Concave, linear

Anne Arundel County, Maryland AsBr Annapolis fine sandy loam, 2 to 5 percent slopddap Unit
Setting Elevation: 10 to 160 feet Mean annual pretagtion: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 dayglap Unit CompositionAnnapolis

and similar soils: 80 percent Minor components: 20 perdeescription of AnnapolissettingLandform:

Broad interstremn divides Dowsslope shape: Linear Acreskpe shape: Linear Parent material:
Glauconitic loamy fluviomarine deposiroperties and qualitiesSlope: 2 to 5 percent Depth to
restrictive feature: More than 80 inches Drainage class: Well drained Capatigy wiost limiting layer

to transmit water (Ksat): Moderately low to high (0.14 to 1.98 in/hr) Depth to water table: More than 80
inches Frequency of flooding: None Frequency of ponding: None Available water capacity: Moderate
(about 7.0 inches)nterpretive groupsLand capability (nonirrigated): ZEypical profileO to 8 inches:

Fine sandy loam 8 to 27 inches: Channery sandy clay loam 27 to 61 inches: Loamy sand 61 to 81 inches:
Loamy sandMinor Components Collington Percent of map unit: 10 percent Landfor Broad
interstream divides Dowaslope shape: Linear Acraesibpe shape: Linear Donlonton Percent of map
unit: 10 percent Landform: Swales, depressions Delepe shape: Concavicrossslope shape: Linear,
concave

Anne Arundel County, Maryland As@ Annapolis fine sandy loam, 5 to 10 percent slop&dap Unit
Setting Elevation: 10 to 160 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdsge period: 180 to 210 dayslap Unit CompositionAnnapolis

and similar soils: 80 percent Minor components: 20 perdeescription of AnnapolisSettingLandform:
Broad interstream divides Landform position (tgdonensional): Shoulder Dowslope shape: Linear
Acrossslope shape: Linear Parent material: Glauconitamyg fluviomarine deposit$roperties and
gualities Slope: 5 to 10 percent Depth to restrictive feature: More than 80 inches Drainage class: Well
drained Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high (0.14 to
1.98 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None Frequency of
ponding: None Available water capacity: Moderate (about 7.0 inche®rpretive groups Land
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capability (nonirrigated): 38ypical profile0 to 8 inches: Fine sandy loadto 27 inches: Channery
sandy clay loam 27 to 61 inches: Loamy sand 61 to 81 inches: LoamyMsaamd Components
Collington Percent of map unit: 10 percent Landform: Broad interstream divides Biope shape:
Linear Acrosslope shape: Linear Donlontorefeéent of map unit: 10 percent Landform: Swales,
depressions Dowsslope shape: Concave Acresdspe shape: Linear, concave

Anne Arundel County, Maryland CkA Colemantown fine sandy loam, O to 2 percent slopédap

Unit Setting Elevation: 10 to 330 feet &an annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 day$ap Unit Composition
Colemantown and similar soils: 80 percent Minor components: 20 peestription of Colemantown
Setting Landorm: Depressions, drainageways, swales Dalope shape: Concave, linear Acrskspe
shape: Concave Parent material: Glauconitic clayey fluviomarine depersiferties and qualities
Slope: 0 to 2 percent Depth to restrictive feature: More than 80 inddesnage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to moderately high (0.06 to
0.60 in/hr) Depth to water table: About O to 10 inches Frequency of flooding: None Frequency of
ponding: Occasional ANable water capacity: Moderate (about 8.2 inchésderpretive groupsLand
capability (nonirrigated): 5Wypical profileO to 10 inches: Fine sandy loam 10 to 13 inches: Loamy fine
sand 13 to 42 inches: Sandy clay 42 to 48 inches: Sandy clay 48 to &) Bahdy clay loaMinor
ComponentsShrewsburyPercent of map unit: 10 percent Landform: Depressions, drainageways, swales
KeansburgPercent of map unit: 5 percent Landform: DepressiBuslonton Percent of map unit: 5
percentLandform: Interfluves

Anne Arundel County, Maryland CmA Colemantown silt loam, 0 to 2 percent slopeMap Unit
Setting Elevation: 10 to 330 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdmte period: 180 to 210 dayMap Unit mposition
Colemantown and similar soils: 80 percent Minor components: 20 pe@estription of Colemantown
Setting Landform: Depressions, drainageways, swales Bsloje shape: Concave, linear Acrskspe
shape: Concave Parent material: Glauconitic eglafluviomarine depositdroperties and qualities
Slope: 0 to 2 percent Depth to restrictive feature: More than 80 inches Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to moderately high ¢0.06 t
0.60 in/hr) Depth to water table: About O to 10 inches Frequency of flooding: None Frequency of
ponding: Occasional Available water capacity: Moderate (about 8.6 inthtespretive groupsLand
capability (nonirrigated): 5Wypical profileO to 10 inchs: Silt loam 10 to 13 inches: Loamy fine sand 13
to 42 inches: Sandy clay 42 to 48 inches: Sandy clay 48 to 80 inches: Sandy ddin@ryadomponents
ShrewsburyPercent of map unit: 10 percent Landform: Depressions, drainageways, swalesspen
shape: Concave Acreskbpe shape: LineaKeansburgPercent of map unit: 5 percent Landform:
Depressions Dowalope shape: Concave Acradspe shape: Concaw@onlonton Percent of map unit: 5
percent Landform: Interfluves Dowslope shape: Linear Acres®bpe shape: Linear

Anne Arundel County, Maryland CSE Collington, Wist, and Westphalia soils, 15 to 25 percent
slopes Map Unit SettingElevation: 10 to 230 feet Meamaual precipitation: 40 to 50 inches Mean
annual air temperature: 52 to 57 degrees F Hfose period: 180 to 210 daylap Unit Composition
Collington and similar soils: 35 percent Wist and similar soils: 30 percent Westphalia and similar soils: 20
percert Minor components: 15 percenDescription of CollingtonSetting Landform: Interfluves,
hillslopes, knolls Landform position (tvddmensional): Backslope Landform position (three
dimensional): Side slope, head slope, nose slope Bdope shape: Linear Axgsslope shape: Linear
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Parent material: Glauconite bearing loamy fluviomarine depditgperties and qualitiesSlope: 15 to

25 percent Depth to restrictive feature: More than 80 inches Drainage class: Well drained Capacity of
the most limiting layer toransmit water (Ksat): Moderately high to high (0.20 to 1.98 in/hr) Depth to
water table: More than 80 inches Frequency of flooding: None Frequency of ponding: None Available
water capacity: High (about 10.6 inchés)erpretive groupsLand capability (nomigated): 6eTypical

profile 0 to 4 inches: Fine sandy loam 4 to 34 inches: Sandy clay loam 34 to 72 inches: Fine sandy loam
Description of Wist Setting Landform: Interfluves, knolls, hillslopes Landform position {two
dimensional): Backslope Landform pmsi (three-dimensional): Side slope Dovsiope shape: Linear
Acrossslope shape: Linear Parent material: Glauconite bearing loamy fluviomarine deposisrties

and qualitiesSlope: 15 to 25 percent Depth to restrictive feature: More than 80 inches@&ygaiclass:

Well drained Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20
to 5.95 in/hr) Depth to water table: About 40 to 72 inches Frequency of flooding: None Frequency of
ponding: None Available water capacitioderate (about 8.7 inches)nterpretive groups Land
capability (nonirrigated): 68ypical profile0 to 3 inches: Fine sandy loam 3 to 13 inches: Fine sandy
loam 13 to 41 inches: Sandy clay loam 41 to 82 inches: Fine sandyDlescription of Westphalia
Setting Landform: Interfluves, knolls, hillslopes Landform position {tioensional): Backslope
Landform position (threglimensional): Side slope Dovstope shape: Linear Acres®pe shape: Linear
Parent material: Loamy fluviomarine depodrsoperties aml qualitiesSlope: 15 to 25 percent Depth to
restrictive feature: More than 80 inches Drainage class: Well drained Capacity of the most limiting layer
to transmit water (Ksat): High (1.98 to 5.95 in/hr) Depth to water table: More than 80 inches Frequency
of flooding: None Frequency of ponding: None Available water capacity: Moderate (about 6.3 inches)
Interpretive groupsLand capability (nonirrigated): 7ypical profile0 to 6 inches: Fine sandy loam 6 to

12 inches: Fine sandy loam 12 to 42 inches: Loameysand 42 to 72 inches: Loamy fine sddicior
ComponentsAdelphia Percent of map unit: 10 percent Landform: Hillslopes, drainhead complexes,
depressions, interfluves Landform position (hdimnensional): Toeslope, footslop&idewater Percent

of map unit:5 percent Landform: Flood plains, drainageways, drainhead complexes

Anne Arundel County, Maryland CRR Collington and Annapolis soils, 10 to 15 percent slopkap

Unit Setting Elevation: 10 to 230 feet Mean annual precipitation: 40 to 50 inches Meanahrair
temperature: 52 to 57 degrees F Frdste period: 180 to 210 dayglap Unit CompositionCollington

and similar soils: 45 percent Annapolis and similar soils: 30 percent Minor components: 25 percent
Description of CollingtonSetting Landform: Interfluves, knolls, hillslopes Landform position {two
dimensional): Backslope Dovelope shape: Linear Acreslbpe shape: Convex Parent material:
Glauconite bearing loamy fluviomarine depo$tioperties and qualitiesSlope: 10 to 15 percent P&

to restrictive feature: More than 80 inches Drainage class: Well drained Capacity of the most limiting
layer to transmit water (Ksat): Moderately high to high (0.20 to 1.98 in/hr) Depth to water table: More
than 80 inches Frequency of flooding: Nonedtrency of ponding: None Available water capacity: High
(about 10.5 inchednterpretive groupsLand capability (nonirrigated): 4Eypical profileO to 10 inches:

Fine sandy loam 10 to 34 inches: Sandy clay loam 34 to 72 inches: Fine sandyekmaiption of
Annapolis Setting Landform: Interfluves, knolls, hillslopes Landform position {tiaensional):
Backslope Dowaslope shape: Linear Acreskbpe shape: Convex Parent material: Glauconitic loamy
fluviomarine depositProperties and qualitiesSlope: 10 @ 15 percent Depth to restrictive feature:
More than 80 inches Drainage class: Well drained Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to high (0.14 to 1.98 in/hr) Depth to water table: More than 80 inches Frequency
of flooding: None Frequency of ponding: None Available water capacity: Moderate (about 7.0 inches)
Interpretive groupsLand capability (nonirrigated): 4iypical profile0 to 8 inches: Fine sandy loam 8 to
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27 inches: Channery sandy clay loam 27 to 61 inchesny.eand 61 to 81 inches: Loamy savithor
ComponentsWist Percent of map unit: 10 percent Landform: Knolls, hillslopestphaliaPercent of
map unit: 10 percent Landform: Knolls, hillslogésimdel Percent of map unit: 5 percent Landform:
Drainhead complees, swales, depressions, interfluves Landform position-ftineensional): Toeslope

Anne Arundel County, Maryland CoB CollingtonWist complex, 2 to 5 percent slopedap Unit
Setting Elevation: 10 to 230 feet Mean annual precipitation: 40 to 50 inche=arMannual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 dayslap Unit CompositionCollington

and similar soils: 50 percent Wist and similar soils: 35 percent Minor components: 15 percent
Description of CollingtonSetting Landform: Brod interstream divides, interfluves Landform position
(two-dimensional): Summit Landform position (thrdenensional): Interfluve Dowslope shape: Linear
Acrossslope shape: Linear Parent material: Glauconite bearing loamy fluviomarine deposisrties

and qualitiesSlope: 2 to 5 percent Depth to restrictive feature: More than 80 inches Drainage class:
Well drained Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.20
to 1.98 in/hr) Depth to water table: More than 8@ches Frequency of flooding: None Frequency of
ponding: None Available water capacity: High (about 10.5 indmésipretive groupsLand capability
(nonirrigated): 2eTypical profile0 to 10 inches: Fine sandy loam 10 to 34 inches: Sandy clay loam 34 to
72 inches: Fine sandy lodbescription of WistSettingLandform: Broad interstream divides, interfluves
Landform position (twealimensional): Backslope, shoulder, summit Landform position (three
dimensional): Interfluve Downalope shape: Linear Acreskpe shape: Linear Parent material:
Glauconite bearing loamy fluviomarine depogtoperties and qualitiesSlope: 2 to 5 percent Depth to
restrictive feature: More than 80 inches Drainage class: Well drained Capacity of the most limiting layer
to transmit waer (Ksat): Moderately high to high (0.20 to 5.95 in/hr) Depth to water table: About 40 to
72 inches Frequency of flooding: None Frequency of ponding: None Available water capacity: Moderate
(about 9.0 inchesnterpretive groupsLand capability (nonirrigatl): 2eTypical profile0 to 13 inches:

Fine sandy loam 13 to 17 inches: Fine sandy loam 17 to 41 inches: Sandy clay loam 41 to 82 inches: Fine
sandy loam Minor Components Adelphia Percent of map unit: 15 percent Landform: Swales,
depressions, drainhead omplexes Dowrslope shape: Linear, concave Acrekpe shape: Concave

Anne Arundel County, Maryland CoG CollingtonWist complex, 5 to 10 percent slope#ap Unit
Setting Elevation: 10 to 230 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 dayglap Unit CompositionCollington

and similar soils: 45 percent Wist and similar soils: 35 percent Miobamponents: 20 percent
Description of CollingtonSetting Landform: Broad interstream divides, interfluves Landform position
(two-dimensional): Summit Landform position (thrdenensional): Interfluve Dowaslope shape: Linear
Acrossslope shape: Linear Partematerial: Glauconite bearing loamy fluviomarine depo§iteperties

and qualitiesSlope: 5 to 10 percent Depth to restrictive feature: More than 80 inches Drainage class:
Well drained Capacity of the most limiting layer to transmit water (Ksat): Modigraigh to high (0.20

to 1.98 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None Frequency of
ponding: None Available water capacity: High (about 10.5 indmésipretive groupsLand capability
(nonirrigated): 3eTypical profileO to 10 inches: Fine sandy loam 10 to 34 inches: Sandy clay loam 34 to
72 inches: Fine sandy loabescription of WistSettingLandform: Broad interstream divides, interfluves
Landform position (twalimensional): Backslope, shoulder, summit Landform pasitighree
dimensional): Interfluve Downslope shape: Linear Acres®pe shape: Linear Parent material:
Glauconite bearing loamy fluviomarine depo$tt®perties and qualitieslope: 5 to 10 percent Depth to
restrictive feature: More than 80 inches Drainagass: Well drained Capacity of the most limiting layer
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to transmit water (Ksat): Moderately high to high (0.20 to 5.95 in/hr) Depth to water table: About 40 to

72 inches Frequency of flooding: None Frequency of ponding: None Available water capaciyati®lod

(about 9.0 incheshnterpretive groupsLand capability (nonirrigated): 3gypical profileO to 13 inches:

Fine sandy loam 13 to 17 inches: Fine sandy loam 17 to 41 inches: Sandy clay loam 41 to 82 inches: Fine
sandy loamMinor ComponentsAdelphia Percent of map unit: 15 percent Landform: Depressions,
drainhead complexes, swales Doslope shape: Concave Acreddspe shape: Concave, linedinton

Percent of map unit: 5 percent Landform: Interfluves Deslope shape: Linear Acreskbpe shape:

Linear

Anne Arundel County, Maryland DnBr Donlonton fine sandy loam, 2 to 5 percent slopddap Unit
Setting Elevation: 0 to 230 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdsge period: 180 to 210 daylap Unit CompositionDonlonton

and similar soils: 80 percent Minor components: 20 perc@ascription of Donlonton Setting
Landform: Drainageways, swales, drainhead complexes Landform positiodi(teasional): Footslope
Landform position (threglimensional) Tread Dowsslope shape: Linear Acres®pe shape: Concave,
linear Parent material: Glauconitic loamy fluviomarine depoBitsperties and qualitiesSlope: 2 to 5
percent Depth to restrictive feature: More than 80 inches Drainage class: Moderately ragiedl
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to moderately high (0.06 to
0.20 in/hr) Depth to water table: About 20 to 40 inches Frequency of flooding: None Frequency of
ponding: None Available water capacity: Highdiat 10.9 inches)nterpretive groupsLand capability
(nonirrigated): 2eTypical profile0 to 9 inches: Fine sandy loam 9 to 27 inches: Sandy clay loam 27 to 46
inches: Loam 46 to 75 inches: Silty clay Iddmor ComponentsTinton Percent of map unit: 5 peent
Landform: Interfluves Landform position (tvebmensional): Toeslop€olemantownPercent of map

unit: 5 percent Landform: Depressions, drainageways

Anne Arundel County, MarylandHMQ HowellAnnapolis complex, 5 to 10 percent slopddap Unit
Setting Elevation: 10 to 200 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 daydap Unit CompositionHowell and
similar soils: 50 percent Annapolis and similar soils: 40 percent Minarponents: 10 percent
Description of Howell Setting Landform: Knolls, interfluves Landform position (tdionensional):
Backslope Dowslope shape: Linear Acreskpe shape: Convex Parent material: Clayey fluviomarine
depositsProperties and qualitiesSlope: 5 to 10 percent Depth to restrictive feature: More than 80
inches Drainage class: Well drained Capacity of the most limiting layer to transmit water (Ksat):
Moderately low to high (0.06 to 1.98 in/hr) Depth to water table: More than 80 inches Freguef
flooding: None Frequency of ponding: None Available water capacity: High (about 9.2 inches)
Interpretive groupsLand capability (nonirrigated): 3Bypical profileO to 5 inches: Clay loam 5 to 17
inches: Clay 17 to 80 inches: Silty dimscriptionof AnnapolisSetting Landform: Knolls, interfluves
Landform position (twadimensional): Backslope Dovetope shape: Linear Acreskope shape: Convex
Parent material: Glauconitic loamy fluviomarine depoBitsperties and qualitiesSlope: 5 to 10 percent
Depth to restrictive feature: More than 80 inches Drainage class: Well drained Capacity of the most
limiting layer to transmit water (Ksat): Moderately low to high (0.14 to 1.98 in/hr) Depth to water table:
More than 80 inches Frequency of flooding: Nonegeiency of ponding: None Available water capacity:
Moderate (about 7.0 incheshterpretive groupsLand capability (nonirrigated): 3gypical profile0 to 8
inches: Fine sandy loam 8 to 27 inches: Channery sandy clay loam 27 to 61 inches: Loamy séhd 61 to
inches: Loamy sanillinor ComponentsWist Percent of map unit: 5 percent Landform: Swales, knolls,
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interfluves Landform position (twdimensional): BackslopMarr Percent of map unit: 5 percent
Landform: Interfluves, knolls Landform position (tdionensonal): Shoulder

Anne Arundel County, Maryland MDE Marr and Dodon soils, 15 to 25 percent slopddap Unit
Setting Elevation: 10 to 200 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180to 210 daysMap Unit CompositionMarr and
similar soils: 45 percent Dodon and similar soils: 40 percent Minor components: 15 pBesription

of Marr Setting Landform: Interfluves, knolls, fluviomarine terraces Landform position -(two
dimensional): Badtope Landform position (thredimensional): Riser Dowslope shape: Linear, convex
Acrossslope shape: Linear, convex Parent material: Loamy fluviomarine degesiserties and
gualities Slope: 15 to 25 percent Depth to restrictive feature: More tharir@hes Drainage class: Well
drained Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.60 to
1.98 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None Frequency of
ponding: None Available waterapacity: High (about 9.2 incheljterpretive groupsLand capability
(nonirrigated): 6€Typical profile0 to 3 inches: Fine sandy loam 3 to 25 inches: Fine sandy loam 25 to 57
inches: Sandy clay loam 57 to 76 inches: Loamy fine Basdription of DodonSetting Landform:
Interfluves, knolls, fluviomarine terraces Landform position ¢dimensional): Backslope Landform
position (threedimensional): Riser Dowslope shape: Linear, convex Acrefspe shape: Linear, convex
Parent material: Loamy fluviomarirdepositsProperties and qualitiesSlope: 15 to 25 percent Depth to
restrictive feature: More than 80 inches Drainage class: Moderately well drained Capacity of the most
limiting layer to transmit water (Ksat): Moderately high to high (0.20 to 2.00 infeptibto water table:
About 20 to 40 inches Frequency of flooding: None Frequency of ponding: None Available water
capacity: High (about 10.3 inchdgjerpretive groupsLand capability (nonirrigated): Geypical profile0

to 5 inches: Very fine sandy loato 16 inches: Very fine sandy loam 16 to 47 inches: Loam 47 to 73
inches: LoanMinor ComponentsPiccowaxenPercent of map unit: 10 percent Landform: Drainhead
complexes, interfluves Landform position (telomensional): Backslope, shouldeiowell Percentof

map unit: 5 percent Landform: Interfluves Landform position (imensional): Backslope

Anne Arundel County, Maryland MaBt Marr-Dodon complex, 2 to 5 percent slopedlap Unit
Setting Elevation: 10 to 200 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 dayslap Unit CompositionMarr and
similar soils: 45 percent Dodon and similar soils: 35 percent Minor coemien20 percenDescription

of Marr Setting Landform: Knolls, interfluves Landform position (thaimensional): Side slope Down
slope shape: Linear Acreslope shape: Linear Parent material: Loamy fluviomarine depBsiiserties

and qualitiesSlope: 2to 5 percent Depth to restrictive feature: More than 80 inches Drainage class:
Well drained Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.60
to 1.98 in/hr) Depth to water table: More than 80 inches Frequency aufdihg: None Frequency of
ponding: None vailable water capacity: High (about 9.5 inch&gypretive groupsLand capability
(nonirrigated): 2eTypical profileO to 12 inches: Fine sandy loam 12 to 25 inches: Fine sandy loam 25 to
57 inches: Sandy clay lwa57 to 76 inches: Loamy fine saBéscription of DodonSetting Landform:
Stream terraces Landform position (thrdémensional): Tread Dowslope shape: Linear Acres®pe
shape: Linear Parent material: Loamy fluviomarine depdBitgperties and qualitiesSlope: 2 to 5
percent Depth to restrictive feature: More than 80 inches Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.60 to 2.00 in/hr)
Depth to water table: About 20 to 4idches Frequency of flooding: None Frequency of ponding: None
Available water capacity: High (about 9.8 inchHesdrpretive groupsLand capability (nonirrigated): 2e
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Typical profile0 to 9 inches: Fine sandy loam 9 to 36 inches: Sandy clay loam 3@hé8: Sandy clay
loam 48 to 64 inches: Fine sandy loMimor ComponentsHambrookPercent of map unit: 10 percent
Landform: Interfluves, knolls Landform position (tdionensional): Summit Dowslope shape: Linear,
convex Acrosslope shape: Linear, conveineloamy aquic paleudult$ercent of map unit: 10 percent
Landform: Interfluves, knolls Landform position (tdionensional): Summit Dowslope shape: Linear,
convex Acrosslope shape: Linear, convex

Anne Arundel County, Maryland MaCt Marr-Dodon compéx, 5 to 10 percent slopesMap Unit
Setting Elevation: 10 to 200 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 dayslap Unit CompositionMarr and
similar soils: 50 percent Dod and similar soils: 35 percent Minor components: 15 per@sgcription

of Marr Setting Landform: Knolls, interfluves Landform position (thkimensional): Side slope Down
slope shape: Linear Acreslope shape: Linear Parent material: Loamy fluvioneadepositsProperties

and qualitiesSlope: 5 to 10 percent Depth to restrictive feature: More than 80 inches Drainage class:
Well drained Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.60
to 1.98 in/hr) Depth to weer table: More than 80 inches Frequency of flooding: None Frequency of
ponding: None Available water capacity: High (about 9.5 inchids)pretive groupsLand capability
(nonirrigated): 3eTypical profile0 to 12 inches: Fine sandy loam 12 to 25 inckése sandy loam 25 to

57 inches: Sandy clay loam 57 to 76 inches: Loamy fine Basctiption of DodonSetting Landform:
Stream terraces Landform position (thrdemensional): Tread Dowslope shape: Linear Acreskpe
shape: Linear Parent material: Loarfluviomarine depositdroperties and qualitiesSlope: 5 to 10
percent Depth to restrictive feature: More than 80 inches Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0B0@dn/hr)
Depth to water table: About 20 to 40 inches Frequency of flooding: None Frequency of ponding: None
Available water capacity: High (about 9.8 incHe®rpretive groupsLand capability (nonirrigated): 3e
Typical profileO to 9 inches: Fine sdg loam 9 to 36 inches: Sandy clay loam 36 to 48 inches: Sandy clay
loam 48 to 64 inches: Fine sandy lo&fmor ComponentsPiccowaxerPercent of map unit: 10 percent
Landform: Drainhead complexes, interfluves Landform position-(tintensional): Shouldebackslope
Downslope shape: Linear Acresiope shape: Linedflowell Percent of map unit: 5 percent Landform:
Interfluves, knolls Landform position (twbmensional): Backslope Dovelope shape: Linear, convex
Acrossslope shape: Linear, convex

Anne Aruncl County, Maryland- MaDt Marr-Dodon complex, 10 to 15 percent slopeslap Unit
Setting Elevation: 10 to 200 feet Mean annual precipitation: 40 to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 dayslap Unit CompositionMarr and
similar soils: 45 percent Dodon and similar soils: 40 percent Minor components: 15 pBessription

of Marr Setting Landform: Knolls, interfluves Landform position (thiimensional): Side slope Down
slope shape: Linear Acres®pe shape: Linear Parent material: Loamy fluviomarine dep@siperties

and qualitiesSlope: 10 to 15 percent Depth to restrictive feature: More than 80 inches Drainage class:
Well drained Capacity of the most limiting layer to transmit water (Ksat): Madir high to high (0.60

to 1.98 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None Frequency of
ponding: None Available water capacity: High (about 9.5 inclmsjpretive groupsLand capability
(nonirrigated): 4eTypical profie 0 to 12 inches: Fine sandy loam 12 to 25 inches: Fine sandy loam 25 to
57 inches: Sandy clay loam 57 to 76 inches: Loamy fine Basctiption of DodonSetting Landform:
Interfluves, knolls Landform position (twddmensional): Backslope Dovefope shapelinear, convex
Acrossslope shape: Linear, convex Parent material: Loamy fluviomarine dep@sifserties and
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gualities Slope: 10 to 15 percent Depth to restrictive feature: More than 80 inches Drainage class:
Moderately well drained Capacity of the mdisbiting layer to transmit water (Ksat): Moderately high to
high (0.20 to 2.00 in/hr) Depth to water table: About 20 to 40 inches Frequency of flooding: None
Frequency of ponding: None Available water capacity: High (about 10.3 inotexgyetive groupsLand
capability (nonirrigated): 4@ypical profile0 to 5 inches: Very fine sandy loam 5 to 16 inches: Very fine
sandy loam 16 to 47 inches: Loam 47 to 73 inches: Ldamr ComponentsPiccowaxenPercent of

map unit: 10 percent Landform: Drainhead complkexeterfluves Landform position (twdimensional):
Backslope, shoulder Dovwstope shape: Linear Acresope shape: Lineadowell Percent of map unit: 5
percent Landform: Interfluves, knolls Landform position @wmensional): Backslope

Anne Arundel Conty, Maryland - MZAt Mispillion and Transquaking soils, 0 to 1 percesiopes,
tidally flooded: Map Unit SettingElevation: 0 to 10 feet Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 57 degrees F Fhest period: 180 to 210days Map Unit
CompositionMispillion and similar soils: 45 percent Transquaking and similar soils: 40 percent Minor
components: 15 percenDescription of MispillionSetting Landform: Tidal marshes Parent material:
Herbaceous organic material over siltyuemine depositsProperties and qualitiesSlope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches Drainage class: Very poorly drained Capacity of the
most limiting layer to transmit water (Ksat): Moderately high (0.20 to 0.57 in/hr) Depthater table:
About 0 to 10 inches Frequency of flooding: Very frequent Frequency of ponding: None Maximum
salinity: Moderately saline to strongly saline (15.0 to 50.0 mmhos/cm) Sodium adsorption ratio,
maximum: 35.0 Available water capacity: Very higho(d 18.2 inches)interpretive groups Land
capability (nonirrigated): ypical profileO to 15 inches: Mucky peat 15 to 37 inches: Muck 37 to 53
inches: Sandy loam 53 to 68 inches: Mucky loam 68 to 80 inches: Dastkiption of Transquaking
Setting Landbrm: Tidal marshes Parent material: Herbaceous organic material over estuarine deposits
Properties and qualitiesSlope: 0 to 1 percent Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained Capacity of the most limiting kayeransmit water (Ksat):
Moderately low to high (0.06 to 5.95 in/hr) Depth to water table: About 0 to 10 inches Frequency of
flooding: Very frequent Frequency of ponding: None Maximum salinity: Strongly saline (25.0 to 40.0
mmhos/cm) Sodium adsorption tie, maximum: 32.0 Available water capacity: Very high (about 26.2
inches)Interpretive groupsLand capability (nonirrigated): Bypical profile0O to 46 inches: Mucky peat

46 to 65 inches: Muck 65 to 80 inches: Silty clay I&inor ComponentsHydraquentsPercent of map

unit: 15 percent Landform: Tidal marshes

Anne Arundel County, Maryland SsA Shrewsbury loam, 0 to 2 percent slopeMap Unit Setting
Elevation: 10 to 330 feet Mean annual precipitation: 40 to 50 inches Mean annual air temperature: 52 to
57 degrees F Froftee period: 180 to 210 daydap Unit CompositionShrewsbury and similar soils: 75
percent Minor components: 25 percemescription & Shrewsbury Setting Landform: Depressions,
drainageways, fluviomarine terraces, swales, drainhead complexes Landform position- (three
dimensional): Tread Dowslope shape: Concave, linear Acrsk¥pe shape: Concave Parent material:
Glauconite bearing loaynfluviomarine deposit®roperties and qualitiesSlope: 0 to 2 percent Depth to
restrictive feature: More than 80 inches Drainage class: Poorly drained Capacity of the most limiting
layer to transmit water (Ksat): Moderately high to high (0.20 to 1.98r)rlepth to water table: About

0 to 10 inches Frequency of flooding: None Frequency of ponding: Occasional Available water capacity:
High (about 9.9 inchednterpretive groupsLand capability (nonirrigated): 4Wwypical profileO to 7
inches: Loam 7 to @iches: Loam 9 to 28 inches: Sandy clay loam 28 to 82 inches: Sandy cldinoam
ComponentsHolmdelPercent of map unit: 15 percent Landform: Depressions, drainageways, drainhead
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complexes, swales Dowsiope shape: Concave, linear Acrskspe shape: CamveKeansburgPercent
of map unit: 5 percent Landform: Drainageways, swales, depressions, drainhead complexesidpawvn
shape: Linear, concave Acredepe shape: ConcavEallsington Percent of map unit: 5 percent
Landform: Depressions, drainageways,idn@ad complexes, swales Dowlope shape: Concave, linear
Acrossslope shape: Concave

Anne Arundel County, MarylandUxBt Udorthents, loamy, sulfidic substratum, O to 5 percesfopes

Map Unit SettingElevation: 30 to 660 feet Mean annual precipitatid®: to 50 inches Mean annual air
temperature: 52 to 57 degrees F Frdste period: 180 to 210 daydap Unit CompositionUdorthents

and similar soils: 75 percent Minor components: 25 perc®ascription of Udorthents Setting
Landform: Interfluves Landformosition (twadimensional): Toeslope Dowstope shape: Linear Acress
slope shape: Linedfroperties and qualitiesSSlope: 0 to 5 percent Depth to restrictive feature: 18 to 80
inches to sulfuric Drainage class: Well drained Capacity of the most limitieg ttayransmit water
(Ksat): Moderately low to moderately high (0.06 to 0.57 in/hr) Depth to water table: About 40 to 72
inches Frequency of flooding: None Frequency of ponding: None Available water capacity: Moderate
(about 8.2 inches)nterpretive groupsLand capability (nonirrigated): 4&ypical profileO to 2 inches:
Sandy loam 2 to 72 inches: Lodwinor ComponentsCollington Percent of map unit: 10 percent
Landform: Broad interstream divides, interfluves Landform position -@imeensional): Summit Down
slope shape: Linear Acreskpe shape: LineaVist Percent of map unit: 5 percent Landform: Broad
interstream divides, interfluves Landform position (hdimensional): Summit Dowslope shape: Linear
Acrossslope shape: LineafAnnapolis Percent of map uitt 5 percent Landform: Broad interstream
divides, interfluves Landform position (twbmensional): Summit Dowslope shape: Linear Acress
slope shape: Lineafdelphia Percent of map unit: 5 percent Landform: Depressions, drainageways,
drainhead complexednterfluves, swales Landform position (tvdimensional): Footslope Dowslope
shape: Concave, linear Acreslepe shape: Concave

Anne Arundel County, Maryland WBAT Widewater and Issue soils, 0 to 2 percent slopé&gquently
flooded: Map Unit SettingElevation: O to 600 feet Mean annual precipitation: 40 to 50 inches Mean
annual air temperature: 52 to 57 degrees F Hifosé period: 180 to 210 day®lap Unit Composition
Widewater and similar soils: 40 percent Issue and similar soils: 40 percent Mimgooents: 20
percentDescription of Issué&ettingLandform: Flood plains, drainhead complexes, drainageways Down
slope shape: Linear Acreskpe shape: Linear Parent material: Loamy alluviioperties and qualities
Slope: 0 to 2 percent Depth to restiie feature: More than 80 inches Drainage class: Somewhat poorly
drained Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high (0.60 to
2.00 in/hr) Depth to water table: About 10 to 20 inches Frequency of flooding: Ocahimguency of
ponding: None Available water capacity: High (about 9.9 inchidsjpretive groupsLand capability
(nonirrigated): 4wTypical profile0 to 4 inches: Silt loam 4 to 19 inches: Loam 19 to 30 inches: Fine
sandy loam 30 to 58 inches: Fine saridam 58 to 70 inches: Silt loaBPescription of Widewater
Setting Landform: Flood plains, drainageways Deslope shape: Linear Acres®pe shape: Linear
Parent material: Loamy alluviuf@roperties and qualitiesSlope: 0 to 2 percent Depth to restrictive
feature: More than 80 inches Drainage class: Poorly drained Capacity of the most limiting layer to
transmit water (Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr) Depth to water table:
About 0 to 10 inches Frequency of flooding: Frequent &eegy of ponding: Frequent Available water
capacity: High (about 10.9 inchdajerpretive groupsLand capability (nonirrigated): S5Wypical profile

0 to 4 inches: Loam 4 to 8 inches: Fine sandy loam 8 to 44 inches: Loam 44 to 67 inches: Loam 67 to 70
inches: ClayMinor ComponentsZekiah Percent of map unit: 10 percent Landform: Flood plains,
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drainagewaysLongmarsh Percent of map unit: 5 percent Landform: Channels on flood plains,
backswamps on flood plainShrewsburyPercent of map unit: 5 percent LandforrDrainageways,
drainhead complexes, swales Landform position (tka@eensional): Tread

4.3.2 Soil semivariogram description

The goal of thisspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arrasudh that data farther apartcan be considered spatially independent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial autocorrelation between mapped samples of a quantitative viri@ag., soil
property datain our case).In an empiricalsemiariogram, the averagef the squared differencsof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphidly as a plot of the average sewdriance versus distance class (Figite
For the theoretical variogram models considered here, the gari@nce will converge otfe total
variance at distances for which values are no longer spatially@nelated (this is referred to as the
range, Figur&l).

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

fit a semivariogram mdel to the empirical semivariogram. This model is then assumed to quantitatively
represent the correlation as a function of distar(€gure31), the range, the sill (the sill is the

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

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

The variogram analysis will be used, to determine the spatial scales at which we can consider soil
measurements spatially independent. This characterization will directly inforrmthienumdistance
betweeni) soil plos within each soil arrayij) the soi profile measurementsii) EP plots, ani) the
microbial samplindpcations These data will directly inform NEON construction and site design
activities.

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

Figure31. Example semivariogram, depicting range, sill, and nugget.
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Figure32. Spatiallycyclic sampling design for the measurements of soil temperature and soil water
content.

Field measurements of soil temperaturel@ cm) and moisture (@5 cm) were takeion 17 August

2010 at theSERGiIte. The sampling points followed the spatially cyclic sampling design by Bond
Lamberty et al(2006)(Figure32). Soil temperature and moisture measurements were collected along
three transects {68m, 78 m, and80 m) located in the expected airshed SERDetails of how the
airshed was determined are provided beldBoil temperature was measured wipfatinum resistance
temperature sensors (RTD 810, Omega Engineering Inc., Stamford Go)l amoisture was meased
with time domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

As well as measuring soil temperature and moisture at each sample point in BRjuneasurements

were also taken 30 cm in front and behind the sampling point alonguxieof the transect. For

example, at the 2 m sampling point, soil temperature and moisture was measured at 1.7 m, 2 m, and 2.3
m; this data is referred to as mobile data, since the measurements were taken at many different
locations. In addition, soil teperature and moisture were continuously recorded at a single fixed

location (stationary data) throughout the sampling time to correct for changes in temperature and
moisture throughout the day.

Data 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 208h) estimate the distance necessary for independence among
soil plots in the soil arrayfo corret 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 after subtracting the stationary data from the mobila.ddtis 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 can be found at:
PAFIUFIU_Site_CharacterizatiddXX YYYYYYCharacterizatioySoil Measuremenisoil Data Analysis
(where XX = domain number and YYYYYYY = site name).
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4.3.3 Results and interpretation
4.3.3.1 Soil Temperature

Soil temperature data residuals, after accounting for changes in temperature in the stationary data and
any remaining time of day trend, were used for the semivariogram analysis (Big§)uEploratory data
analysis plots show that there wiitle patterning of the residualsalthough the lowest temperatures
tended to be at the centre of the transedfiSigure34, left graphs) and directionakemivariograms do

not show anisotropyFigure34, center graph). Arsotropicempirical semivariogram was produced and
asphericaimodel was fitted using Cressie weights (Figdderight graph). The model indicate

distance of effective independence 8 m for soil temperature.
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Figure33. Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperature in the stationary @ateles) 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 semivariogrammalysis.
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Figure34. 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 ofmperature.

4.3.3.2 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 (B&yLEgploratory
data analysis pks show that there waso distinct patterning othe residuals (Figurg6, left graph) and
directionalsemivariograms do not show anisotroffyigure36, center graph). Arsotropicempirical
semivariogram was produced andgphericaimodel was fitted usingressie weights (FiguBs, right
graph).The model indicates a distance of effective independen@®2oh for soil water content.
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Figure35. Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content dataafter 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 time&jy regression. Data in the right graph
were used for the semivariogram analysis.
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Figure36. Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for residuals of water contenthRigaph: empirical semivariogram (circles)
and model (line) fit to residuals of water content.

4.3.3.3 Soil array layout and soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured sib parameters (i.e., other than temperature and water content) and the maximum
distance allowable between soil plots is 40 m due to cost constraints. The estimated distance of
effective independence we&4 m for soil temperature an@2m for soil moistureBased on these

results and the site design guidelines the soil plotSEBRGhall be place@4 m apart. The soil array

shall follow Soil ArralpatternC due to limited space to avoid crossing the road and also to stay within a
dominant soil typewith the soil plotsbeing 5 m x 5 mThedirection of the soil array shall (#85° from

the soil plot nearest the tower (i.e., first spibt, Figire. 38). The location of the first soil plot will be
approximately38.890065°;76.560215° 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.qg.,
rock outcrop, drainage channel, large tree, etc). The FIU soil pit for charactedaitihgrizon depths,
collecting soil for sitespecific sensor calibration, and collecting soil for the FIU soil archive will be
located at38.891161;76.559129primary location); 088.890985;76.55977 Aalternate location 1 if
primary location is unsuible); 0or38.891279;76.558577(alternate location 2 if primary location is
unsuitable). A summary of the soil information is shown in Tablend site layout can be seen in Figure
38.

Dominant soil series at the sit€ollingtonWist complex, 5 to 1Percent slopesThe taxonomy of this
soil is shown below:

Order. Ultisols

Suborder Udults

Great group Hapludults

Subgroup Typic Hapudults

Family. Fineloamy, mixed, active, mesic Typic Hapludults

Series CollingtonWist complex, 5 to 10 percent slopes
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Tablell. Summary of soil array and soil pit informatiorGERC
0° represents true north and accounts for declination.

Soil plot dimensions 5mx5m
Soil array pattern C
Distance between soil plots: x 34m
Distance from tower to closest soil plot: y 18 m

Latitude and longitude of*isoil plot OR
direction from tower

38.890068, -76.560213

Direction of soil array

285

Latitude and longitude of FIU soil pit 1

38.891161;76.559129primary location)

Latitude and longitude of FIU soil pit 2

38.890985;76.559777(alternate 1)

Latitude and longitude of FIU soil pit 3

38.891279;76.558577(alternate 2)

Dominant soil type

CollingtonWist complex, 5 to 10 percent slopes

Expected soil depth

>2m

Depth to water table

>1.022 m

Expecteddepth of soil horizons

Expected measurement depthis

0-0.33m (Fine sandy loain 0.17m
0.33-0.43 m (Fine sandy loain 0.38m
0.43-1.04m (Sandy clay loajn 0.74m
1.042 m Fine sandy loajn 152m

*Actual soil measurement depths will be determined basedmeasured soil horizon depths at the

NEON FIU solil pit and may differ substantially from those shown here.

Figure37. Schematic diagram of soil array layout in relatiototwer. Soil plot positions are

approximate.
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Soil array
To;ver 1238.89008,/-76.56001
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Figure38. Site layout aSERGhowing soil array and Iocation of the FIU soil pit.

Eyealt 29141t

4.4 Airshed
441 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind dirantionind
speed over a given timesed(Figure39.1). The weather data used to generate the following wind
roses are fronSERC weather station at 38.888778.55575 which is<500 m from NEON tower siteDr
Geoffrey (Jess) Parker also provided anothet af windrose from his flux tower at 38.8899778,
76.559883 (Figurd9.2, Figure 39.8 which is similar to the SERC weather station windrodes.
orientation of the wind rose follows that of a compdassume declination appliedWhen 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
wind roses are subdivided into 24 cardinal directios.
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4.4.2 Results (graphs for wind roses)

WIND ROSE PLOT CisPLAY

Dom_02_Smithsonia Relocatable site. Lat: 38.890116, Long: -76.560004

Wind Speed
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VD ROSEFLOT
Dom_02_Smithsonia Relocatable site. Lat: 38.890116, Long: -76.560004 Speed
SERC Weather station,Edgewater, MD.Lat:38.88877,Lon:-76.55575;0ct-Dec 1992-2000 | Direction (blowing from)

Dom_02_Smithsonia Relocatable site. Lat: 38.890116, Long: -76.560004 Speed ;

SERC Weather station, Edgewater, MD.Lat:38.88877,Lon:-76.55575,Jul-Sep1992-2000 | Direction (blowing from) [osparason e <Soom Nom NEON
Hourly data were downioaded
from
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Figure39.1 Windroses folISERC relocatable site

Hourly data were downioaded

hittp /Awvww serc.si eduresearchA
ongterm_dataflonglerm_date jsp

NEON, Inc

Hongyan Luo

8/4/2010

Data used here are hourly dailmm 1992 to 2002 from SERC weather stati@atasource:
http://www.serc.si.edu/research/longterm_data/longterm_data.jsft is assumed that the wind data

was corrected for declinationPanels (from Top to bottom), are from J&tar, Ap-Jun, JuSept, and

OctDec.
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Figure 392 Windroses for SERC relocatable site (provided ydbifrey (Jess) Parker).

Figure 393 Volcano view of windroses for SERC relocatable site (provided®yobrey (Jess) Parker).
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