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1 DESCRIPTION

1.1 Purpose

Data collected, analyzed and described here are used to inform the site design activities for NEON
project Teams: EHS (permitting), FCC, ENG and FSU. This report was made based on actutd site visit
the 3 NEON sites in Domaid6. This document presentsll the supporting data for FIU site
characterizatiorat D@®.

1.2 Scope

FIU site characterization data and analysis results presented in this document are tbreeD06
tower locationsKonza Prairie Biological Statighdvanced)The University of Kans&seld Station
(Relocatable 1) andonza Prairie Biologic&tation (Agricultural Lowlan&elocatable 2)lssues and
concerns for each site that neddrther revieware also addressed in this document according to our
best knowledge.

Disclaimerall latitude and longitude points arsulject to the tolerances of our measurement system,
i.e., GP3ypically approximatelyg3 m.
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2 RELATED DOCUMENT®AACRONYMS
2.1 Applicable Documents

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

AD[02] | NEON.DOC.01100@-IU Technical and Operation Requirements

ADI[03]

AD[04] | NEON.DOC.01102%IU Precipitation Collector Site Design Requirements

2.2 Reference Documents

ROO01] NEONDOCD00008 NEONcronym List

RO02] NEONDOC000243 NEQBlossary of Terms

ROO03]

RO04]

2.3 Acronyms

24 Verb Convention

"Shall" is used whenever a specification expresses a provision that is binding. The verbs "should" and
bYFébh SELINB&aa y2ynYlyRIFEI2NE LINROAAAZ2Y achthgpakf t b A &
of the design activity.
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3 KONZA PRAIRIE BIOULOAL STATIOWDVANCED TOWER SITE)
3.1 Site description

TheKonza advance tower site was39.100596,-96.5629889Figurel). We micro-sited this location

to 39.10077,-96.56309 which is only 20 nand still inside the property boundary of Konza Prairie
Biological Station. The Konza Prairie Biological Station is a 3l&Zare (8,61@cre, 13.5qmi)
preserve of native tallgrass prairie in the Flint Hills of northeastern Kanlas located soth of
Manhattan, Kansas and its southern boundary parallels Interstate (@@®fo source:
http://en.wikipedia.org/wiki/Konza_Prairi§. The Konza Prairie is owned by The Nature Conservancy
and Kansastate University, and is operated as a field research station by the university's Division of
Biology. It is one of 26 sites within the Long Term Ecological Research Network.

This sitehas a continental climate characterized by warm, wet summers anccdiy,winters. Average
annual precipitation (32.9 in, 835 mm) is sufficient to support woodland or savanna vegetation;
consequently, drought, fire and grazing are important in maintaining this grassldrte site is
topographically complex with an elevaiti range from 1050 to 1457 ft (320 to 444 ni). addition to the
dominant tallgrass prairie, Konza contains forest, claypan, shrub and riparian commuhitigsstone
outcrops are found throughout the landscape.

Konza Prairie is located within the lasgj@emaining area of unplowed tallgrass prairie in North America,

the Flint Hills. Konza supports a diverse mix of species including 576 vascular plants, 31 mammals, 208
bird species, 34 types of reptiles and amphibians, 20 kinds of fish, and over &30dfyimvertebrates.

A herd of approximately 300 bison is maintained on the Konza, and native -Y&ihiteé Deer and Wild
Turkey are often present in large number$he public is allowed onto portions of the Konza Prairie
through three loop hiking trail&@pproximately 3, 5, and 7 miles).

The land within Konz®rairie Biological Station is managed with various combinations of grazing (by
bison) and managed fire (return intervals of 1, 2, 4, 10, or 20 yeaif®.NEON site is located in Konza
researchtreatment K2A (K = North Branch Kings Creek, ungrazed; 2 = 2 years between managed burns;
A = replicate A).

Page3 of 102
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. T A X s 4 Konza Prairie Candidate Location
Domain 6 - Konza Prairie Biological Station [ Konza Praie Fropery Boundary

Figurel. Konza Prairie Biological Station propebiyundary magnd NEON andidate site tower
location

3.2 Ecosystem

Vegetationand land covemformation atsurrounding regiorof NEON sitare presented below

Paged of 102
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¥ Konza Prairie Candidate Location
D Konza Prairie Property Boundary
EVT_NAME
\:l Agriculture-Cultivated Crops and Irrigated Agriculture
g By o E i \:l Agriculture-Pasture and Hay

:

I 4 |
r ~r- 2+ L - \:l Central Mixedgrass Prairie
i A 2 >
M \:l Central Tallgrass Prairie

- ‘ 7 ‘ \:l Crosstimbers Oak Forest and Woodland
- Developed-High Intensity
- Developed-Low Intensity
< - Developed-Medium Intensity
- Developed-Open Space
- Eastern Great Plains Floodplain Systems
\:l Eastern Great Plains Wet Meadow-Prairie-Marsh
\:l North-Central Interior Dry-Mesic Oak Forest and Woodland
\:l North-Central Interior Maple-Basswood Forest
- Open Water
F - Ruderal Forest-Northern and Central Hardwood and Conifer
[ Ruderal Upland-OId Field
\:l Southeastern Great Plains Tallgrass Prairie
- Western Great Plains Floodplain Systems
Domain 6 - Konza Prairie Biological Station [ western Great Plains Sand Prairie
- Western Great Plains Wooded Draw and Ravine

Figure2. \egetative cover map dfonzaAdvancesite and surrounding areas
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htn

Tablel. Fercent Land cover type #&onzaAdvancesite
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htn

Vegetation Type Area Percent
AgricultureCultivated Crops and Irrigated Agriculture 0.52 1.49
Central Mixedgrass Prairie 0.20 0.58
DevelopedLow Intensity 0.02 0.07
DevelopedMedium Intensity 0.01 0.02
DevelopedOpen Space 0.73 2.09
Eastern Great Plains Floodpl&pstems 1.18 3.39
Eastern Great Plains Wet MeaddwairieMarsh 0.14 0.40
North-Central Interior DryMesic Oak Forest and Woodlan 1.68 4.81
Open Water 0.01 0.02
Ruderal ForesNorthern and Central Hardwood and Conif 0.04 0.11
Ruderal UplandDld Field 1.83 5.25
Southeastern Great Plains Tallgrass Prairie 27.87 79.98
Western Great Plains Floodplain Systems 0.01 0.02
Western Great Plains Wooded Draw and Ravine 0.62 1.77
Total Area sq km 34.84| 100.00

The ecosystem at Konza Advanced sitenislowedtallgrass prairie. The mean canopy height was ~20
cm during FIU site characterization, but can reaeh5Lm at the end of the growing seasof&round
cover is ~8®0%. The landscape at site is rolling hills, with trees in the valley near str&ggers and
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ticks are prevalent Site is not grazed, but managed by fined burned every 2 yearsThe plot ~100 m
north of the tower is burned every 20 years and, as a result of the lower fire frequency, it is dominated
by shrubs and small treeghe tower location is on a hilltop. The soil around the tower is relatively free
of rocks, but rocks are common on hillslopes (e.g. ~75 southwest of the tower).

Figure3. Ecosystem at thé&Konza advancesite is prairie

Table2. Eosystem and site attributes fd€onzaAdvanced tower site.

Ecosystem attributes Measure and units
Mean canopy height 1.5m
Surface roughne8s 0.3m
Zero place displacement height 1.0m
Structural elements unplowed tallgrass prairie, uniforr
Timezone Centraltime zone
Magnetic declination 3° 51" E changing by 0° 7' W/ye

Note, ?Fromfield observation
3.3 Soils
331 Soil description

Soil data and soil maps below for tkenza Coresite were collected fron2.2km* NRCS soil maps
(http://websoilsurvey.nrcs.usda.gov/app/HomePage.htto determine the dominant soil types in the
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larger tower foot print. This was done to assure that the soil array is in the dominanttfer ¢o-
dominant) soil type present in the tower footprint.

i
s
N
-
s

39°6'26"

Map Scale: 1:11,000 If printed on A sze (8.5 x 117) sheet.

0032 W

] 150 300 €00 00
A = . —
0 500 1,000 2,000 3,000

Figure4. Soil map of th&Konza Coresite and surrounding areas.

Soil Map Units DescriptionThe map units delineated on the detailed soil maps in a soil survey
represents the soils or miscellaneous areas in the survey area. The map unit descriptions in this report,
along with the maps, can be used to determine the composition and properti@sumit. A map unit
delineation on a soil map represents an area dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named according to the taxonomic classification of the
dominant soils. Within a taxonomidass there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils are natural phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of some observed properties nesu éxdyond

the limits defined for a taxonomic class. Areas of soils of a single taxonomic class rarely, if ever, can be
mapped without including areas of other taxonomic classes. Consequently, every map unit is made up
of the soils or miscellaneous arefts which it is named and some minor components that belong to
taxonomic classes other than those of the major sdilest minor soils have properties similar to those

of the dominant soil or soils in the map unit, and thus they do not affect use and reareag. These

are called norcontrasting, or similar, components. They may or may not be mentioned in a particular
map unit description.  Other minor components, however, have properties and behavioral
characteristics divergent enough to affect use orréguire different management. These are called
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contrasting, or dissimilar, components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting soils or miscellaneous
areasare identified by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with some
characteristics of each. A few areas of minor components may noé Hmeen observed, and
consequently they are not mentioned in the descriptions, especially where the pattern was so complex
that it was impractical to make enough observations to identify all the soils and miscellaneous areas on
the landscapeThe presencef minor components in a map unit in no way diminishes the usefulness or
accuracy of the data. The objective of mapping is not to delineate pure taxonomic classes but rather to
separate the landscape into landforms or landform segments that have sinséaaind management
requirements. The delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however, onsite investigation
is needed to define and locate eéhsoils and miscellaneous areas. An identifying symbol precedes the
map unit name in the map unit descriptions. Each description includes general facts about the unit and
gives important soil properties and qualities.

Soils that have profiles that are abst alike make up soil series All the soils of a series have major
horizons that are similar in composition, thickness, and arrangement. Soils of a given series can differ in
texture of the surface layer, slope, stoniness, salinity, degree of eraamohother characteristics that

affect their use. On the basis of such differences, a soil series is dividewiintbasesMost of the

areas shown on the detailed soil maps are phases of soil series. T he name of a soil phase commonly
indicates a feaire that affects use or management. For example, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha series. Some map units are made up of two or more major soils or miscellaneous
areas. These map units are complexes, associations, or urdiitged groups. Aomplexconsists of

two or more soils or miscellaneous areas in such an intricate pattern or in such small areas that they
cannot be shown separately on the maps. The pattern and proportion of the soils or miscellaneous
areas are somehat similar in all areas. AlpHgeta complex, 0 to 6 percent slopes, is an example. An
associatioris made up of two or more geographically associated soils or miscellaneous areas that are
shown as one unit on the maps. Because of present or anticipesesl of the map units in the survey

area, it was not considered practical or necessary to map the soils or miscellaneous areas separately.
The pattern and relative proportion of the soils or miscellaneous areas are somewhat similar- Alpha
Beta associatio, 0 to 2 percent slopes, is an example.uidifferentiated groups made up of two or

more soils or miscellaneous areas that could be mapped individually but are mapped as one unit
because similar interpretations can be made for use and managementpafieen and proportion of

the soils or miscellaneous areas in a mapped area are not uniform. An area can be made up of only one
of the major soils or miscellaneous areas, or it can be made up of all of them. Alpha and Beta soils, 0 to
2 percent slopes,ra an example. Some surveys includiscellaneous areasSuch areas have little or

no soil material and support little or no vegetation. Rock outcrop is an example. Additional information
about the map units described in this report is available in ofwgrreports, which give properties of

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

Table3. Soil series and percentage of soil series wighitkm? at the Konza Coresite
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Riley County, Kansas (KS161)

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

4051 Ivan silt loam, channeled 29.9 5.5%

4530 Benfield-Florence complex, 5 to 30 percent 3126 57.1%
slopes

4550 Clime silty clay loam, 20 to 40 percent 26 0.5%
slopes, very stony

4590 Clime-Sogn complex, 3 to 20 percent 169.7 31.0%
slopes

4625 Dwight-Irwin complex, 1 to 3 percent slopes 321 6.0%

Totals for Area of Interest 547.9 100.0%

Riley County, Kansas 458BenfieldFlorence complex, 5 to 30 percent slopes Map Unit Setting
Elevation: 600 to 1,300 feet Mean annual precipitation: 31 to 47 inches Meanal air temperature:

50 to 57 degrees F Frekee period: 175 to 215 daydap Unit CompositiorBenfield and similar soils:

45 percent Florence and similar soils: 30 percent Minor components: 0 pdbesaription of Benfield
SettingLandform: Hillslopes Landform position (thrdienensional): Side slope Dovetope shape:

Convex Acrosslope shape: Convex Parent material: Clayey residuum weathered from limestone and
shaleProperties and qualitiesslope: 5 to 20 percent Depth to restiiat feature: 22 to 39 inches to
paralithic bedrock Drainage class: Well drained Capacity of the most limiting layer to transmit water
(Ksat): Very low to moderately high (0.00 to 0.20 in/hr) Depth to water table: More than 80 inches
Frequency of flooding\lone Frequency of ponding: None Calcium carbonate, maximum content; 25
percent Available water capacity: Moderate (about 6.4 inclhe®rpretive groupsLand capability
(nonirrigated): 6e Ecological site: Loamy Upland (Draft) (FIBBIR076XY015KB)pial profile 0 to 6
inches: Silty clay loam 6 to 12 inches: Silty clay loam 12 to 26 inches: Silty clay 26 to 35 inches: Silty clay
loam 35 to 39 inches: BedroBlescription of Florence Settingandform: Hillslopes Landform position
(three-dimensional): Sidslope Dowrslope shape: Convex Acresspe shape: Convex Parent material:
Clayey residuum weathered from cherty limestdP®perties and qualitiesSlope: 5 to 15 percent

Depth to restrictive feature: 24 to 39 inches to lithic bedrock Drainage classdkéieled Capacity of

the most limiting layer to transmit water (Ksat): Very low to moderately high (0.00 to 0.20 in/hr) Depth
to water table: More than 80 inches Frequency of flooding: None Frequency of ponding: None Available
water capacity: Very low (al 2.8 inches)nterpretive groupsLand capability (nonirrigated): 6e
Ecological site: Loamy Upland (Draft) (PB@O(R076XY015KB)pical profile0 to 5 inches: Gravelly silt
loam 5 to 10 inches: Very gravelly silty clay loam 10 to 14 inches: Verjlysdite clay 14 to 30 inches:
Extremely cobbly clay 30 to 34 inches: Unweathered bedxtiokr Components Aquoll®ercent of

map unit: 0 percent Landform: Depressions, drainageways Bsbope shape: Concave Acredspe

shape: Concave

Riley County, Kasas 4550 Clime silty clay loam, 20 to 40 percent slopes, very stony Map Unit Setting
Elevation: 1,000 to 1,450 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
51 to 59 degrees F FraBee period: 190 to 225 daydap Unit Compaition Clime and similar soils: 75
percent Minor components: 0 percetescription of Clime Settingandform: Hillslopes Landform

position (twodimensional): Backslope Landform position (thoBsensional): Side slope Dovsiope

shape: Convex Acrostopeshape: Convex Parent material: Silty and clayey residuum weathered from
shale, calcareouBroperties and qualitiesSlope: 20 to 40 percent Surface area covered with cobbles,
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stones or boulders: 0.1 percent Depth to restrictive feature: 20 to 40 incheartdifhic bedrock

Drainage class: Well drained Capacity of the most limiting layer to transmit water (Ksat): Very low to
moderately high (0.00 to 0.20 in/hr) Depth to water table: More than 80 inches Frequency of flooding:
None Frequency of ponding: Nonal€@um carbonate, maximum content: 35 percent Available water
capacity: Low (about 5.3 inchds}erpretive groupsLand capability (nonirrigated): 7e Ecological site:
Limy Upland (Draft) (PE-38) (RO76XY012KB)pical profile0 to 2 inches: Silty claydm 2 to 9 inches:
Silty clay 9 to 27 inches: Silty clay 27 to 33 inches: Silty clay 33 to 37 inches: Bédoodkomponents
AquollsPercent of map unit: 0 percent Landform: Depressions, drainageways-Elops shape:

Concave Acrosslope shape: Concave

Riley County, Kansas 450@limeSogn complex, 3 to 20 percent slopes Map Unit Settiigvation:

1,000 to 1,540 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature: 50 to 57
degrees F Frodtee period: 190 to 225 daydap Unit Conposition Clime and similar soils: 62 percent
Sogn and similar soils: 20 percent Minor components: 0 perestription of Clime Settingandform:
Hillslopes Dowsslope shape: Convex Acresepe shape: Convex Parent material: Silty and clayey
residuum weghered from shale, calcareod&operties and qualitieSSlope: 5 to 20 percent Depth to
restrictive feature: 20 to 39 inches to paralithic bedrock Drainage class: Well drained Capacity of the
most limiting layer to transmit water (Ksat): Very low to modetathigh (0.00 to 0.20 in/hr) Depth to
water table: More than 80 inches Frequency of flooding: None Frequency of ponding: None Calcium
carbonate, maximum content: 35 percent Available water capacity: Low (about 5.2 itctegpjetive
groupsLand capabily (nonirrigated): 6e Ecological site: Limy Upland (Draft) (FEBB(R076XY012KS)
Typical profile0 to 12 inches: Silty clay loam 12 to 26 inches: Silty clay 26 to 30 inches: Silty clay 30 to 34
inches: Bedrockescription of Sogn Settingandform: Hillopes Dowrslope shape: Convex Acress

slope shape: Convex Parent material: Loamy residuum weathered from limestone, unspecified
Properties and qualitieSlope: 3 to 20 percent Depth to restrictive feature: 4 to 20 inches to lithic
bedrock Drainage classorBewhat excessively drained Capacity of the most limiting layer to transmit
water (Ksat): Very low to moderately high (0.00 to 0.20 in/hr) Depth to water table: More than 80 inches
Frequency of flooding: None Frequency of ponding: None Calcium carboreateanam content: 5

percent Available water capacity: Very low (about 2.0 inches) Interpretive groups Land capability
(nonirrigated): 6s Ecological site: Shallow Limy (Draft) (FIBIR076XY028KB)pical profileO to 9
inches: Silty clay loam 9 to 13 hes: Bedroclinor Components Aquoll®ercent of map unit: O

percent Landform: Depressions, drainageways Dslope shape: Concave Acrasdspe shape: Concave

Riley County, Kansas 462®wight-Irwin complex, 1 to 3 percent slopes Map Unit Settiidevation:

1,000 to 1,450 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature: 51 to 59
degrees F Frodtee period: 190 to 225 daydap Unit CompositiorDwight and similar soils: 45 percent
Irwin and similar soils: 40 percebescription ¢ Dwight SettingLandform: Depressions on ridges
Landform position (twalimensional): Summit Landform position (thrdemensional): Interfluve Down
slope shape: Convex, concave Actglepe shape: Convex, concave Parent material: Silty and clayey
residuumweathered from limestone, chertiyroperties and qualitieSlope: 1 to 3 percent Depth to
restrictive feature: 39 to 59 inches to lithic bedrock Drainage class: Moderately well drained Capacity of
the most limiting layer to transmit water (Ksat): Very lawnoderately low (0.00 to 0.06 in/hr) Depth

to water table: More than 80 inches Frequency of flooding: None Frequency of ponding: None Calcium
carbonate, maximum content: 5 percent Maximum salinity: Nonsaline to slightly saline (0.0 to 8.0
mmhos/cm) Availale water capacity: Low (about 5.6 inch&serpretive groupsLand capability
(nonirrigated): 4e Ecological site: Sodic Claypan (Draft) (Peer Review}3BHRO076XY005KB)pical
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profile 0 to 4 inches: Silt loam 4 to 17 inches: Silty clay 17 to 4@&Silty clay 43 to 79 inches:
Unweathered bedrocbescription of Irwin Setting.andform: Ridges Dowslope shape: Convex Acress
slope shape: Convex Parent material: Clayey pedisediment derived from limestone anérspalgies

and qualitiesSlope: 10 4 percent Depth to restrictive feature: 39 to 59 inches to paralithic bedrock
Drainage class: Moderately well drained Capacity of the most limiting layer to transmit water (Ksat):
Very low to moderately low (0.00 to 0.06 in/hr) Depth to water table: Miwvan 80 inches Frequency of
flooding: None Frequency of ponding: None Calcium carbonate, maximum content: 5 percent Available
water capacity: Moderate (about 7.5 inchés)erpretive groupsLand capability (nonirrigated): 4e
Ecological site: Clay UplarfeH 2534) (RO75XY007KB)pical profile0 to 7 inches: Silty clay loam 7 to

11 inches: Silty clay loam 11 to 35 inches: Silty clay 35 to 50 inches: Silty clay 50 to 55 inches: Silty clay 55
to 59 inches: Unweathered bedrock

Riley County, Kansas 4061vansilt loam, channeled Map Unit Settinglevation: 1,000 to 1,450 feet
Mean annual precipitation: 31 to 47 inches Mean annual air temperature: 51 to 59 degrees-frdgost
period: 190 to 225 daylap Unit Compositionvan and similar soils: 99 percent Mirmmponents: 0
percentDescription of lvan Settingtandform: Flood plains Dowsiope shape: Linear Acreskpe

shape: Linear Parent material: Loamy alluviRroperties and qualitieSSlope: 0 to 3 percent Depth to
restrictive feature: More than 80 inch&rainage class: 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: More than
80 inches Frequency of flooding: Frequent Frequency of ponding: None Calcium carbuaateym
content: 15 percent Available water capacity: Very high (about 12.4 inbhtespretive groupsLand
capability (nonirrigated): 5w Ecological site: Loamy Lowland (RB&)2RR075XY013KB)pical profile0

to 7 inches: Silt loam 7 to 26 inches: Silty clay loam 26 to 39 inches: Silty clay loam 39 to 64 inches: Silty
clay loamMinor ComponentsAquolls, pondedPercent of map unit: O percent Landform: Depressions
Downslope shape: Concave Acredspe shape: @caveAquollsPercent of map unit: O percent
Landform: Depressions, drainageways, hillslopes Bslayme shape: Concave Acresdspe shape:
Concave

3.3.2 Soil semivariogram description

The goal of thisspect of thesite characterization is to determine the minum distance between the
soil plots in the soil arraguchthat data farther aparcan be considered spatially independent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial aut@orrelation between mapped samples of a quantitative variablg. (soil
property datain our case).In an empiricalsemiariogram, the averagef the squared differencsof a
responsevariableis computed fomll pairs of pointsvithin specifieddistane intervals (lag classes)he
output is presented graphically as a plot of the average sariance versus distance class (Figyre
For the theoretical variogram models considered here, the sari@nce will converge aihe total
variance at distancefor which values are no longer spatially aatorelated (this is referred to as the
range, Figur®).

For the theoretical variograms considered hetage parameters estimated from th#ata are used to

fit a semivariogram model to the empirical senriegram. This model is then assumed to quantitatively
represent the correlation as a function of distar{€gureb), the range, the sill (the sill is the asymptotic
value of semvariance at the range), and the nugget (which describes sampling erroriativa at
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distances below those separating the closest pairs of samplé®).range, sill and nuggate estimated
from theoretical models thaarefitted to the empirical variograms using mdinear least squares
methods.

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

T(5.5)

Partial !

Sill '
i ':- .
i Sill

Range '
Mugget { - )
Cistance

Figure5. Example semivariogram, depicting range, sill, and nugget.
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Figure6. Spatially cyclic sampling design for the measurements of soil temperature and soil water
content.

Field measurements of soil temperatureX@ cm) and moisture (@5 cm) were takeion 12 May 2010

at the Konza Coresite. The sampling points followeddfspatially cyclic sampling design by Bond
Lamberty et al(2006)(Figure6). Soil temperature and moisture measurements were collected along
three transects (210 m, 84 m, and 84 m) located in the expected aieh€ohza Core Details of how
the airshed was determined are provided beldail temperature was measured witthatinum
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resistance temperature sensors (RTD 810, Omega Engineering Inc., Stamford <oihnaoidture was
measured withitime domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

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

were also taken 30 cm in front and behind the sampling point along the attie tfansect. 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 temperatusnd 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 R ghatistical computing language

with the geoR package to test for spatial autocorrelaifdrangmaret al. 1986; Webster & Oliver 1989;
Goovaerts 1997;iReriro & Diggle 20019nd estimate the distance necessary for independence among
soil plots in the soil arrayfo correct for changes in temperature and moisture over the sampling period,
the stationary data was subtracted from the mobile data. In many instances a time of day trend was still
apparent in the data even after subtracting the stationary data from the mobile data. This time of day
trend was corrected for by fitting a linear r&gsion and using the residuals for the semivariogram
analysisThere was still evidence of trends in the data after these corrections, so trends related to
elevation, aspect, and slope were also corrected for if significant (p < 0.05) prior to produging th
semivariogramSoil temperature and moisture data, R code, graphs, and R output can be found at:
PAFIUFIU_Site CharacterizatiddXXYYYYYY&haracterizatiorSoil Measuremenisoil Data Analysis
(where XX = domain number and YYYYYYY = site name).

3.3.3 Resuls and interpretation
3.3.3.1 Soil Temperature

Soil temperature data residuals, after accounting for changes in temperature in the stationarauaata
remaining time of day trendind trends related to elevation and aspesgre used for the
semivariogram analys{§igure7). Exploratory data analysis plots show that theras no distinct
patterning of the residuals (FiguB left graph) and directional semivariograiha not show anisotropy
(Figure8, center graph).An isotropic empirical semivariogram was predd and a spherical model was
fitted using Cressieeights (Figurd, right graph). The model indicates a distance of effective
independence 018 m for soil temperature.
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Figure?. Left graph: mobile (circles) and stationary (line) soil temperadata. Center graph:

temperature data after correcting for changes in temperature in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual temperature data after correcting for
changes temperature in theationary 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 residuals of temperature. Center graph:
directional semivariograms for residua@ftemperature. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.

3.3.3.2 Soil water conte

nt

Soil water content data residuals, after accounting for changes in water content in the stationary data
any remaining tire of day trend and trends related to elevation and slgpeere used for the
semivariogram analysis (Figue Exploratory data analysis plots show that there wadlistinct
patterningof the residuals (Figur&0, left graph) and directional semivari@mnsdo not show
anisotropy(Figurel0, center graph).An isotropic empirical semivariogram was produced and a
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spherical model was fitted using Cressieights (Figurdl0, right graph).The model indicates a distance
of effective independence d&2 m for soil water content.
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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 (lin&ight graphresidual water content data after correcting for
changes water content in the stationary data and the time of day regresfiata in the right graph
were used for the semivariogram analysis.
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FigurelO. Left graphs: exploratory data analysis plotsriesiduals of soil water content. Center graph:
directional semivariograms for residuals of water conteRight graph: empirical semivariogram
(circles) and model (line) fit to residuals of water content.

3.3.3.3

The minmum distance allowable between soil plots is 25 m to ensure a degree of spatial independence

Soil array layout and soil pit location

in nonmeasured soil parameters (i.e., other than temperature and water content) and the maximum
distance between soil plots is 40 m due to cost constraifiteeestimated distance of effective
independence wa&8m for soil temperature an&2 m for soil moisture.Based on these results and the
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site design guidelines the soil plotskainza Coreshall be place&2m apart(cost variance needed)

The distance bveen soil plots is 52 m, rather than 40 m, since this is what the semivariograms show as
the most appropriate distance and it is only a little larger than the typical maximum distance of 40 m.
The soibrray shall follow the linear soil array desi@ovil Array Pattern B) with the soil plots being 5 m x
5 m.Thedirection of the soil array shall H85° from the soil plot nearest the tower (i.e., first soil plot).
The location of the first soil plot will be approximat8l§.100890°;96.563110° Theexact location of

each soil plot may be microsited to avoid placing a soil plot at an unrepresentative location (e.g., rock
outcrop, drainage channel, large tree, et@he FIU soil pit for characterizing soil horizon depths,
collecting soil for sitespedfic sensor calibration, and collecting soil for the FIU soil archive will be
located at39.103957;96.563219primary location); 089.104414:96.563204(alternate location 1 if
primary location is unsuitable); &9.104735;96.563349alternate locaton 2 if primary location is
unsuitable). A summary of the soil information is shown in Tabknd site layout can be seen in Figure
11.

Dominant soil series at the sitBenfieldFlorence complex, 5 to 30 percent slop&he taxonomy of this
soil is shavn below:

Order. Mollisols

Suborder Ustolls

Great group Argiustolls

Subgroup Udertic ArgiustollsUdic Argiustolls

Family. Fine, mixed, superactive, mesic Udertic Argiust@llayeyskeletal, smectitic, mesic Udic
Argiustolls

Series BenfieldFlorencecomplex, 5 to 30 percent slopes

Table4. Summary of soil array and soil pit informatiorkainza Core 0° represents true north and
accounts for declination.

Soil plot dimensions 5mx5m
Soil array pattern B
Distance between soil plots: x 52m
Distance from tower to closest soil plot: y 20m

Latitude and longitude of*1soil plot OR 39.100%0°,-96.563110

direction from tower

Direction of soil array

185°

Latitude and longitude of FIU soil pit 1

39.103957;96.563219primary location)

Lattude and longitude of FIU soil pit 2

39.104414;96.563204(alternate 1)

Latitude and longitude of FIU soil pit 3

39.104735;96.563349alternate 2)

Dominant soil type

BenfieldFlorence complex, 5 to 30 percent slopes

Expected soil depth

0.56-:0.99m

Depth to water table

>2m

Expecteddepth of soil horizons

Expected measurement depths

0-0.15m (Silty clay loa 0.08m"
0.15-0.30m (Silty clay loam 0.30m"
0.30-0.66m (Silty clay 0.48m"
0.660.89 Silty clay loam 0.78m
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0.89m

0.89-0.99m (Bedroch

"Actual soil measurement depths will be determined based on measured soil horizon depths at the
NEON FIU soil pit and may differ substantially from those shown here.
"Expected depth of soil GGensors (actual depth will be based on findings from the FIU soil pit)

Soil Pit:3: 39104735, -96:563349

Soil Pit2:39:104414| -96.563204

FIU Soil Pit\1::39:103957, -96.563219

Tower_ 39:10077, -96'56309

Oln}thut: 39.10069, -96.56292
Acdess route

DEIRN 39110037, -96.56242

Soil '
array ::m'{; ‘.:c‘c 2 [ :‘LnoGOOS[

Eyealt 44741t

Figur. ite layout aKonza Coreshoing 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 timeserie$he data used to make the wind rodeslow are2007 data from

Manhattan Regional airport at 39.13%6.678, which is ~11km away from the NEON tower sit€he
orientation of the windrose follows that of a compass (assume declination applied). When we describe
the wind directions it should be noted that they are the cardinal direction that wind blows from. The
directionsof the rose with the longest spoke show wind directions with the largest frequency. These
wind roses are subdivided into as 2drdinal directionsn this case
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3.4.2 Results (graphs for wind roses)

WIND ROSE PLOT:

Domain_06_Konza; Lat: 39.100596 Long: -96.562988 Convention: Blowing From
MANHATTAN RGNL; Call Sign: KMHK; Lat: 39.135 Long: -96.678; Jan-Mar 2007; Separation: 10.655 km

8% .
' 6%
| WEST EAST |
% , WIND SPEED
W s (m/s)
s A B =111
il B ss-111
B 57
B s6-57
B zi-36
B o5-21
Calms: 23.72%
COMMENTS: I COMPANY NAME: o o
[ NATIONAL ECOLOGICAL OBSERVATORY NETWORK,
| Inc.
I MODELER: ) =
Ted Hehn
CALM WINDS: TOTAL COUNT:
23.72% 2053 hrs.
kA‘Va-WlND SPEED: DATE: PROJECT NO.:
3.46 m/s 2/6/2009

WRPLOT View - Lakes Environmental Software
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| winp ROSE PLOT:

' Domain_06_Konza; Lat: 39.100596 Long: -96.562988
MANHATTAN RGNL; Call Sign: KMHK; Lat: 39.135 Long: -96.678; Arp-Jun 2007; Separation: 10.655 km

COMMENTS:

-CALM WINDS:

25.32%

3.35m/s

AVG. WIND SPEED:

WRPLOT View - Lakes Eanrt;nmental Software

Convention: Blowing From

; ) ¢ 10%
8%
| EAST!
2 WIND SPEED
.~ (m/s)
e B =111
3 Bl ss-11
B s7-ss
B :6-57
Bl 2i-36
B os5-21
Calms: 25.32%
- COMPANY NAME:
NATIONAL ECOLOGICAL OBSERVATORY NETWORK,
Inc.
MODELER: |
Ted Hehn
N TOTAL COUNT: _ o
2105 hrs.
o DATE: PROJECT NO.: ]
2/6/2009
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| winp RosE PLOT:
‘

Domain_06_Konza; Lat: 39.100596 Long: -96.562988 Convention: Blowing From

MANHATTAN RGNL; Call Sign: KMHK; Lat: 39.135 Long: -96.678; Jul-Sept 2007; Separation: 10.655 km
~ NORTH -
3 - ) S 20%
2 ! : 16%
: S e
/f i} 8%
|WEST T EAST
%, WIND SPEED
% g, ‘ (m/s)
By i P B -1
e, : B ss-111
o e M s7-ss
B s6-57
B zi-3e
B os5-21
Calms: 28.60%
| commenTs: B o COMPANY NAME: -
‘ NATIONAL ECOLOGICAL OBSERVATORY NETWORK,
Inc.
MODELER:
Ted Hehn
| cALMwiNDSs: TOTAL COUNT: -
28.60% 2119 hrs.
AVG. WIND SPEED: DATE: PROJECT NO.:
2.79 m/s 2/6/2009

WRPLOT View - Lakes Environmental Software
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[ winDROsE PLOT: T T - T T T T
Domain_06_Konza; Lat: 39.100596 Long: -96.562988 Convention: Blowing From
MANHATTAN RGNL; Call Sign: KMHK; Lat: 39.135 Long: -96.678; Oct-Dec 2007; Separation: 10.655 km

" NORTH "~ -
15%
i : 12%
9%
6%
WEST ) EAST |
) WIND SPEED
3 il . (m/s)
i B =1
Il ss-111
s M 55
i ‘?OUTH i Bl s6-57
] 21-38
B os5-21
Calms: 33.68%
COMMENTS: M COMPANY NAME: i - ’
NATIONAL ECOLOGICAL OBSERVATORY NETWORK,
Inc.
MODELER: T = S
Ted Hehn
CALMWINDS: | TOTAL COUNT: V
33.68% | 2096 hrs.
| AVG.WIND SPEED: | DATE: PROJECT NO.:
291 mis 2/6/2009

WRPLOT View - Lakes Environmental Sofrwa.re

Figurel2 Windroses foilKonzaAdvanced tower site

The data used to make these wind roses 2807 data from Manhattan Regional airport at 39.135,
96.678, which is ~ 11 km away from the NEON tower. #itées assumed that the wind data was
corrected for declination. Panels are (from top to bottom) JapdarDecember.
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3.4.3 Resultant vectors
Not available.
3.4.4 Expected environmental controls on source area

Two types of models were commonly used to determine the shape and extent of the source area under
different and contrasting atmospheric stability classes. An inverted plume dispersion model with
modeled cross wind solutions were used for convective cammabt(Horst and Weil 1994). For strongly
stable conditions, and Lagrangian solution was used (Kormann and Meixner 2001). The source area
models where bounded by the expected conditions depict the extreme conditions. Convective
conditions typically havetrong vertical mixing between the ecosystem and atmosphere (surface layer).
Stable conditions typically have long source area and associated waveforms. Convective turbulence is
often characterized by short mixing scales (scalar) and moderate daytindespéedse.g.,1-4 m &.

Higher wind speeds, 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 conditionalso have typically very long waveforms.

As a general rule, shorter and less structurally complex ecosystems have good vertical mixing during all
atmospheric stabilities. Taller and more structurally complex ecosystems have well mixed upper
canopies dung the daytime, and can be decoupled below the canopy under neutral and stable
conditions. The type of turbulence (mechanical verse convective) and the physical attributes of the
ecosystem control the degree of mixing, and the length and size of thesauea.

Here, we usd a webbased footprint model to determine the footprint area under various conditions
(model info:http://www.geos.ed.ac.uk/abs/research/micromet/EdiToolsMWinds used to run the

model and generate following model results are extracted from the wind rogegetation information,
temperature and energy information were either from the RFI document, previous site visit report,
available data files or best estingt from experienced expert. Measurement height was determined
from the Tower Height Info document provided by ENG group, ttesify according to the real

ecosystem structure after FIU site characterization at site. RtBarid 46 represents the expecte
conditions for summer and winter conditions, respectively, with maximum and mean windspeeds
(daytime convective) and nighttime (stable atmospheres) conditions. The wind vector for each run was
estimated from wind roses and is placed as a centerlinberstte map included in the graphics. The
width of the footprint was also estimated using the length between the isopleth of 80% cumulative flux
and center line to calculate the angle from centerlifiéhis 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.

Table5. Expected environmental controls to parameterize the source area model, and associated results
for Konzaadvanced site.

Parametes Run 1 Run 2 Run 3 Run 4 Run 5 Run 6
Approximate season | summer winter Units
Day Day Night Day Day night | qualitative
(max WS)| (mean WS) (max WS)| (mean WS)
Atmospheric stability | Convective| convective| Stable| Convective| convective | Stable | qualitative
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Measurement height 6 6 6 6 6 6 |m
Canopy Height 1.7 1.7 1.7 1.7 1.7 1.7 m
Canopy area density 0.794 m

0.7943 0.7943 3 0.2512 0.2512| 0.2512
Boundary layer depth 3500 3500| 1701 600 600 501 | m
Expected sensibl W m?
heat flux 381 381 90 180 180 10
Air Temperature 30 30 24 15 15 3|°C
Max. windspeed 11 3.8 1.8 13 5.6 24| mst
Resultant wind vector 195 195 195 210 210 16 | degrees
Results

(zd)/L -0.01 -0.18| -0.32 0 -0.05| -0.04|m
d 1.1 1.1 1.1 0.78 0.78 0.78 | m
Sigma v 3.2 2.2 1.1 2.8 1.5 0.59 | m*s?
Z0 0.14 0.14| 0.14 0.1 0.1 0.1lm
u* 1.2 0.48| 0.25 1.3 0.6 0.25| ms*
Distance source area m
begins 0 0 0 0 0 0
Distance of 90%
cumulative flux 500 250 200 600 480 500| M
Distance of 80%
cumulative flux 250 200 150 300 250 280| M
Distance of 70%
cumulative flux 200 150 100 250 200 200| M
Peak contribution 35 25 25 45 45 45| m
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3.4.5 Results (source area graphs)

n

es | Controls Footprint | Brightness distribution || Integrated Footprint |
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Figurel3. summer, daytime, max wind speed
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Figureld. summer daytime, mean wind speed

Page250f 102




. . - . Author. Date
n e :.) n Title: FIU DOGBite CharacterizationSupporting Data Ayres/ Luo/ Loescher 06/26/2011

NEON Doc.NEONDOC011078 RevisiorB

NATIONAL ECOLOGICAL Y NETWORK

Footprint l rightness distribution

Measurement Height: 6,00

| ' '

1E02

Canopy Height: 1.7 900
i} 800
Canopy Area Density: 0.7943 700
[ U 500
Boundary Layer Depth: 1701.00 00
400

Sensible Heat Flux: 90.00 200

Air Temperature: 24.00

Wind Speed: 1.8
(7
Wind Direction: 195

(]
=3
=3

Di

@d)L: -0.32 d: 1.10
SigmaV: 1.10 Zo: 0.14

u* 0.25

Brightnes distribution

footprint boundary, %

[ Plot Footprint ]

[SEVEF”W'M] [Oum”tFmtp””‘l 4E03  -800 500  -400  -200 0 200 400 00 200 1E02

Distance, meters

[Save Disb'ibuﬁon] [ Save Integrated ]

55 Footprint
Files | Controls | Footprint || Brightness distribution | Integrated Footprint

Measurement Height: 6,00

rgo——

! .
Canopy Height: 1.7

U

! . . . . :
Canopy Area Density: 0.7943

Boundary Layer Depth: 1701.00

Sensible Heat Flux: 90,00

T A
Air Temperature: 24,00
[

000 0 0 0 0 0 0 0 800
Wind Speed: 1.8

=]
o o o
@ =

Crosswind integrated fraction

Wind Direction: 135

(zd)L: -0.32 d: 1.10
SigmaV: 110 Zo: 0.14

U*: 0.25
Brightnes distribution ] :
footprint boundary, % 0] - i
- 0 ! 1,000 1,500 2,000 2,500 3,000 2500 4,000
L Blatkontonk J Distance, meters

[ Save Footprint ] [Output Footprint ]

| —— Cros= wind integrated —— Cummulative < Cross wind integrated Peakl

[Save Dish’ibuﬁon] [Save Integrated ]

Figurel5. summer, nighttime, mean wind speed
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3.5 Site design and tower attributes

According to the wind roses, wind can blow from any direction throughout the year. But wind blows

most frequently from the airshed betweeb60x and 230x (clockwise from160x, major airshedl and
0SGi6SSYy omnx YR ynx 00t 201 fHower $houll HRplaced tm a pcatiora S O2 y R
to best catch the signals from the airshed of the ecosystem in interest, whichpiewed tallgrass

prairie at this site. TheKonza advance tower site was38.100596;-96.562988° We micro-sited this

site to 39.10077,-96.56309(which is only 20 nfrom the original site)and still inside the property

boundary of Konza Prairie Biological Station.

Eddy covariance, sonic wind and air temperatboem armsorientation toward thenorthwestwill be
bed to capture signals from allind directions.Radiation boom armshould always be facing south to
avoid any shadowing effects from the tower structure.

Aninstrument hutshould be outside the prevailing wind airshed to avoid disturbance in the
measuements 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 disturbarfcesd
regime by instrument hutAt this site, we determined the instruméhut location at39.10069;
96.56292 Theinstrument hut should be positioned have the longer side parallel @&V-NEdirection.

The ecosystem at Konza Advanced sitsowedtallgrass prairie.The mean canopy height was ~20
cm during FIU site characterization, but can readh5lm at the end of the growing seasohhe canopy
is uniform and terrain is relative flaiWe require4 measurement layer®n the tower with top
measurement heilgt at 6 m, andremaining levelare 3.8m, 1.5m, and 0.2m, respectively, to best
characterize the fluxes on the tower top and environmental conditions in profile.

DFIRocation is a39.10037796.56242 which is #0m southeastto tower. Wet depositioncollector
will collocate at the top of the towerSee AD 04 for further information and requirements for bulk
precipitation collection and wet deposition collection.

The site layout is summarized in the table belodnemometer/temperature boom arm direton is

from the towertoward the prevailing wind direction or designated orientatioimstrument hut

orientation vectoris parallel to the long side of the instrument htristrument hut distance s the
distance from the center of tower projection the center of the instrument hut projection on the
ground. The numbering of theneasurement levelss that the lowest is level one, and each subsequent
increase in height is numbered sequentiall

Table6. Ste design and tower attributes fdfonzaAdvaned site.

0° is true north with declination accounted for. Color of Instrument hut exterior shatbhdo best
match the surrounding environment.

Attribute lat long degree meters notes
Airshed area 160x to 230k Clockwise from
(major), and first angle

oM~ X U
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Tower location 39.10077, -96.56309 -- --
Instrument hut 39.10069, -96.56292
Instrument hut orientation -- -- 200 - 20° Longwise
vector
Instrument hut distance z -- -- -- 17 meter
Anemometer/Temperature -- -- 200 -
boom orientation
DFIR 39.10037, -96.56242
Height of the measurement
levels
Level 1 0.2 m.a.g.l.
Level 2 15 m.a.g.l.
Level 3 3.8 m.a.g.l.
Level 4 6.0 m.a.g.l.
Tower Height 6.0 m.a.g.l.

See AD 03 for technicadquirement to determine the boom height for the bottom most measurement

level.

Figure below shows the proposed tower location, instrument hut location, DFIR, airshed area and access

road.
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Soil Pit:3: 39104735, -96:563349

Soil Pit2: 39:104414, -96.563204

FIU Soil Pit1::39:103957, -96.563219

Tower_ 39.10077, -96'56309

Owu(\_ 39.10069, -96.56292
Achess route

DEIRN 39110037, -96.56242

Soil '
T B -.(Google

agery Date Au: Eye alt 74 1t

Figurel9. Site layout foilKonzaAdvanced tower site.
i) Tower location is presented (red pin),r&d lines indicate the airshed boundaries. Vectb@éx to

23x (major airshed, clockwise froi6)ando mnx G2 ynx 0 0Of 20 éwoddhavE NEY oM
quality wind data without causing flow distortis, respectivelyiii) Yellow line is the suggested access

road to instrument hut andiv) Purple pin is DFIR location

Boardwalksb 'fGAYFGStesr GKS RSOAaA2yYy G2 dzasS | o621 NRgl
There are strong scienaequirements that minimize site disturbance to the surrounding area, which
will be difficult to manage over a 3pperiod. Traffic control is key to minimizing the site disturbance.
Confining foot traffic to boardwalks minimizes site impact; this isipaldrly true in places where wear
caused by foot traffic becomes noticeable and grows. For example, in places with snow part of the year,
worn footpaths tend to have low places that collect water, or places where the snow pack becomes
uneven causing peosinel to walk farther and farther around the sides of the original path, causing the
path to grow in width. This is a very common phenomenon. FIU assumes that all conduits will be either
buried, or placed inside the boardwalk such that it does not exteegond the 36 (0.914 m).The
boardwalk to access the tower is not on any side that has a boom.
Specific Boardwalks #itis site:

e Boardwalk from access point to instrument hut

¢ Boardwalk from instrument hut to tower and access tower on the north.face

¢ Boardwalk to the soil array.

» Noboardwalkfrom the soil arraypoardwalkto the individual soil plots

¢ No boardwallor pathneeded to DFIR site
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The relative locations between tower, instrument hut and boardwalk can be found in the Figure below:
North

Option 1, anemometer boom facing (generic) West @

/—- Tower entrance
: 2,

Anemometer boom, 4 m

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

Instrument Hut ‘ (9]

Figure20. Generic 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 requirecdind
instrument hut positionwill be thejoint responsibility of FCC ardlU At this site, the boom angle will
be 290 degrees, instrument hutocation ison the southeast toward towerthe distance between
instrument hutand tower is17 m The instrument hut vector will b8A/-NE (200x-20x, longwise)

3.6 Information for ecosystem productivity plots

The tower atthis site has been positioned to optimize the collection of the air/wind signals both
temporally and spatially ovethe desired ecosystemtgllgrass prairiz  Wind can blow from any

direction during the yearbut has higher frequency frothe airshed betweerl60x and 230x (clockwise

from 160x, major airsheldz YR 0SS 6SSy omnx | yR ynxrskiedfo2] A as
signals for flux measurements angthin 600m from tower, and 80% withiB00 m. We suggest FSU
Ecosystem Productivity plots are placed within the boundarie$66k to 230x (clockwise froml16C°,

majonl YR omnx (2 ynx sedridaypinston@rS FNBY omnx

3.7 Issues and attentions

The land where the tower, instrument hut, soil array, and DFIR are located is burned everyl2yyears
managed fires In addition, wildfires or managed burns in other areas megasionallyspread to this
location (i.e. unmanaged fires)The site design, construction, and operation must be able to tolerate
frequent fires. Chiggers and ticks are prevaleiitonza PrairieBiological Station is heavily used for
ecological researchCoordination with land manageis required to ensure that the NEON site does not
interfere with other research in the area and vice versa.
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4 UNIVERSITY OF KANBASLOGICARTATIONRELOCATEABLE TOWER
4.1 Site description

The original tower location was 390495.192. During the siteharacterization visit the tower location

was microsited ~50 morth (39.04043-95.192195, which brings it closer to both power and accefke

new NEON tower location is at the site of an old snag (dead tree) that is ~7 m tall, and is approximately
equidistant between nearby live treesThere is an old tower that is no longer used ~180 m east
(39.04055795.19003 of the NEON tower.

b

Domain 6 - University of Kansas A University of Kansas Candidate Location
Field Station D University of Kansas Property Boundary

Figure21. Universityof Kansas Field Station property boundangdoriginalcandidate tower location.

4.2 Ecosystem

Vegetation type and land cover information at this relocatable site are presented below:
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¥ University of Kansas Candidate Location
D University of Kansas Property Boundary
EVT_NAME
\:l Agriculture-Cultivated Crops and Irrigated Agriculture
\:l Agriculture-Pasture and Hay
\:| Barren
\:| Central Tallgrass Prairie
\:l Crosstimbers Oak Forest and Woodland
- Developed-High Intensity
- Developed-Low Intensity
- Developed-Medium Intensity
- Developed-Open Space
- Easter Great Plains Floodplain Systems
\:l Eastern Great Plains Wet Meadow-Prairie-Marsh
\:l North-Central Interior Dry-Mesic Oak Forest and Woodland
\:| North-Central Interior Maple-Basswood Forest
\:l North-Central Interior Sand and Gravel Tallgrass Prairie
- Open Water
\:l Ozark-Ouachita Dry-Mesic Oak Forest
- Ruderal Forest-Norther and Central Hardwood and Conifer
\:l Southeastern Great Plains Tallgrass Prairie
- Western Great Plains Wooded Draw and Ravine
Figure22. \egetative cover map dhe University of Kansas Field Stati@iocatable siteand
surrounding areas
(from USGShttp://landfire.cr.usgs.gov/viewer/viewer.hth

Domain 6 - University of Kansas
Field Station

Table7. RercentLand cover information at thelniversity of Kansas Field Stati@iocatable sitgfrom
USGSttp://landfire.cr.usgs.gov/viewer/viewer.htjn

Vegetation Type Area(km?) Percent

AgricultureCultivated Crops and Irrigated Agriculture 0.00 0.01
AgriculturePasture and Hay 1.19 19.30
Central Tallgrass Prairie 0.78 12.57
Crosstimbers Oak Forest and Woodland 0.00 0.07
DevelopedOpen Space 0.16 2.59
Eastern Great Plains Floodplain Systems 0.12 1.94
North-Central Interior DMesic Oak Forest and Woodland 0.57 9.25
North-Central Interior MapleBasswood Forest 0.21 3.34
Open Water 0.06 1.02
OzarkOuachitaDry-Mesic Oak Forest 0.00 0.04
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Ruderal ForeshNorthern and Central Hardwood and Conifer 2.45 39.66
Western Great Plains Wooded Draw and Ravine 0.63 10.20
Total Area sq km 6.17 100.00

The ecosystem around tower and inside the major airshadii®@d hardwood foreswith canopy height

at ~19 m. Major species include oahd hickory, with someelm. Small trees form the understory with
canopy height 8m. Lowest brach level is at 1.5 m.Vegetation at floor level is dense and consists of
annuals or bannuals with height ~ 1 mThis site was tallgrass prairie in 1850, but since then, forest has
invaded and expanded due to fire suppression.

The tower and soil array location was not plowedowever, several nearby areas were plowed and
then abandond and are now dominated by cedar (e.g. the area ~50 m north of the tower location).

The Biological Station is characterized by rolling hillse tower is located at a relatively high location,
with small valleys to the west, south, and easthe towerlocation was microsited ~50 m north to
maximize the airshed in relatively flat areas, but is likely that the some night time air drainage will occur
at this site due to its topographyThere are limestone outcrops throughout the area (e.g. ~100 south of
the tower), which sometimes form small cliffs/steep slopes (~3 m hidlmere are many small (<1 m
wide) ephemeral streams near the tower locatioBoils are shallow in many places arduhe tower

(e.g. 1615 cm).

v Y i
P e L

Figure23. Ecosystenand surrounding environmerst the University of Kansas Field Stati@ocatable
site.
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Table8. Ecosystenand site attributes fothe University of Kansas Field Statiealocatable site.

Ecosystem #ributes Measure and units
Mean canopy height at constructién 19.0 m
Surface roughness at constructidn 3.0m
Zero place displacement height at construction 14.5m
Structural elements Mixed hardwood forest, young tre:
understory, dense vegetatioon forest
floor
Time zone centraltime zone
Magnetic declination 2° 52' E changing by 0° 7' Wiye

Note,*From field survey

4.3 Soils
43.1 Description of soils

Soil data and soil maps below for thimiversity of Kansas Biological Statiower site were collected
from 2.2km? NRCS soil mapist(p://websoilsurvey.nrcs.usda.gov/app/HomePage.htta determine
the dominant soil types in the larger tower foot print. This wasalto assure that the soil array is in
the dominant (or in the calominant) soil type present in the tower footprint.
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Figure24. Soil map of te University of Kansas Biological Stasge and surrounding areas.

Soil Map Units DescriptionThe map units delineated on the detailed soil maps in a soil survey
represents the soils or miscellaneous areas in the survey area. The map unit descriptions in this report,
along with the maps, can be used to determine the composition and properti@sumit. A map unit
delineation on a soil map represents an area dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named according to the taxonomic classification of the
dominant soils. Within a taxonomidass there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils are natural phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of some observed properties nesu éxdyond

the limits defined for a taxonomic class. Areas of soils of a single taxonomic class rarely, if ever, can be
mapped without including areas of other taxonomic classes. Consequently, every map unit is made up
of the soils or miscellaneous arefts which it is named and some minor components that belong to
taxonomic classes other than those of the major sdilest minor soils have properties similar to those

of the dominant soil or soils in the map unit, and thus they do not affect use and reareag. These

are called norcontrasting, or similar, components. They may or may not be mentioned in a particular
map unit description.  Other minor components, however, have properties and behavioral
characteristics divergent enough to affect use orréguire different management. These are called
contrasting, or dissimilar, components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting soils or miscellaneous

Page380f 102



j o . - . Author. Date
n e :. n Title: FIU DOGite CharacterizationSupporting Data Ayres/ Luo/ Loescher 09/26/2011

NEON Doc.NEONDOC011078 RevisiorB

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

areasare identified by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with some
characteristics of each. A few areas of minor components may noé Heeen observed, and
consequently they are not mentioned in the descriptions, especially where the pattern was so complex
that it was impractical to make enough observations to identify all the soils and miscellaneous areas on
the landscapeThe presencef minor components in a map unit in no way diminishes the usefulness or
accuracy of the data. The objective of mapping is not to delineate pure taxonomic classes but rather to
separate the landscape into landforms or landform segments that have sinséaand management
requirements. The delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however, onsite investigation
is needed to define and locate eéhsoils and miscellaneous areas. An identifying symbol precedes the
map unit name in the map unit descriptions. Each description includes general facts about the unit and
gives important soil properties and qualities.

Soils that have profiles that are abst alike make up soil series All the soils of a series have major
horizons that are similar in composition, thickness, and arrangement. Soils of a given series can differ in
texture of the surface layer, slope, stoniness, salinity, degree of eraaohother characteristics that

affect their use. On the basis of such differences, a soil series is dividewiintbasesMost of the

areas shown on the detailed soil maps are phases of soil series. T he name of a soil phase commonly
indicates a feaire that affects use or management. For example, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha series. Some map units are made up of two or more major soils or miscellaneous
areas. These map units are complexes, associations, or urdiitged groups. Aomplexconsists of

two or more soils or miscellaneous areas in such an intricate pattern or in such small areas that they
cannot be shown separately on the maps. The pattern and proportion of the soils or miscellaneous
areas are somehat similar in all areas. AlpHgeta complex, 0 to 6 percent slopes, is an example. An
associatioris made up of two or more geographically associated soils or miscellaneous areas that are
shown as one unit on the maps. Because of present or anticipesesl of the map units in the survey

area, it was not considered practical or necessary to map the soils or miscellaneous areas separately.
The pattern and relative proportion of the soils or miscellaneous areas are somewhat similar- Alpha
Beta associatio, 0 to 2 percent slopes, is an example.uidifferentiated groups made up of two or

more soils or miscellaneous areas that could be mapped individually but are mapped as one unit
because similar interpretations can be made for use and managementpafieen and proportion of

the soils or miscellaneous areas in a mapped area are not uniform. An area can be made up of only one
of the major soils or miscellaneous areas, or it can be made up of all of them. Alpha and Beta soils, 0 to
2 percent slopes,ra an example. Some surveys includiscellaneous areasSuch areas have little or

no soil material and support little or no vegetation. Rock outcrop is an example. Additional information
about the map units described in this report is available in ofzgirreports, which give properties of

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

Table9. Soil series and percentage of soil series wighirkm? at the University of Kansas Biological
Stationsite
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Douglas County, Kansas (KS045)

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

7302 Martin silty clay loam, 3 to 7 percent slopes 14.7 2.7%

7305 Martin silty clay loam, 7 to 12 percent iTa 7.0%
slopes, eroded

7461 (Oska silty clay loam, 3 to 8 percent slopes, 55.3 10.2%
eroded

7807 Pawnee clay loam, 4 to 8 percent slopes, 381 7.0%
eroded

7550 Rosendale-Bendena silty clay loams, 3 to 1958 36.1%
40 percent slopes

Subtotals for Soil Survey Area 341.8 653.0%

Totals for Area of Interest 542.7 100.0%

Jefferson County, Kansas (KS087)

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

7252 Grundy silty clay loam, 1 to 3 percent 03 0.0%
slopes

7461 (Oska silty clay loam, 3 to 8 percent slopes, B.6 1.6%
eroded

7507 Pawnee clay loam, 4 to 8 percent slopes, 26.8 4 9%
eroded

7550 Rosendale-Bendena silty clay loams, 3 to 8.4 1.6%
40 percent slopes

Subtotals for Soil Survey Area 44.1 8.1%

Totals for Area of Interest 542.7 100.0%

Leavenworth County, Kansas (KS103)

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

7252 Grundy silty clay loam, 1 to 3 percent 200 3T%
slopes

7305 Martin silty clay loam, 7 to 12 percent 0a 0.2%
slopes, eroded

7461 Oska silty clay loam, 3 to 8 percent slopes, 495 9 1%
eroded

7807 Pawnee clay loam, 4 to 8 percent slopes, 293 5 4%
eroded

7550 Rosendale-Bendena silty clay loams, 3 to 571 10.5%
40 percent slopes

Subtotals for Soil Survey Area 156.8 28.9%

Totals for Area of Interest 542.7 100.0%

Douglas County, Kansag302r Martin silty clay loam, 3 to 7 percent slopeMap Unit Setting
Elevation: 800 to 1,600 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
52 to 59 degrees F Frefsee period: 175 to 215 daydap Unit CompositiorMartin and similar soils: 85
percent Description of Martin Setting Landform: Hiklopes Landform position (twdimensional):
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Backslope Landform position (threéEmensional): Side slope Dovgtope shape: Convex Acreslepe

shape: Convex Parent material: Silty and clayey colluvium derived from limestone and shale over silty
and clayeyresiduum weathered from limestone and sh&eoperties and qualitiesSlope: 3 to 7 percent

Depth to restrictive feature: More than 80 inches Drainage class: Moderately well drained Capacity of
the most limiting layer to transmit water (Ksat): Moderatelylto moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 21 to 26 inches Frequency of flooding: None Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent Available water capacity: High (about 9.8 inches)
Interpretive groupsLand capability (nonirrigated): 3e Ecological site: Loamy Upland (Draft) {8 35
(R112XY015KS)ypical profile0 to 9 inches: Silty clay loam 9 to 14 inches: Silty clay loam 14 to 37
inches: Silty clay 37 to 48 inches: Silty diayo 60 inches: Siltglay

Douglas County, Kansas 730Martin silty clay loam, 7 to 12 percent slopes, eroded Map Unit Setting
Elevation: 770 to 1,200 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
52 to 55 degrees F Frasee period: 175 to 2% daysMap Unit CompaositiorMartin, eroded, and similar
soils: 88 percenDescription of Martin, Eroded Settingtandform: Hillslopes Landform position (two
dimensional): Backslope Landform position (thtiensional): Base slope Dowtope shape: Concave
Acrossslope shape: Linear Parent material: Colluvium derived from limestone andRiwgderties and
qualities Slope: 7 to 12 percent Depth to restrictive feature: More than 80 inches Drainage class:
Moderately well drained Capacity of the most limitireyér to transmit water (Ksat): Very low to
moderately low (0.00 to 0.06 in/hr) Depth to water table: About 12 to 17 inches Frequency of flooding:
None Frequency of ponding: None Available water capacity: Moderate (about 8.9 ihategpyetive
groups Land capability (nonirrigated): 4e Ecological site: Loamy Upland (PE/)3Q0R106XY015KS)
Typical profile0 to 8 inches: Silty clay loam 8 to 14 inches: Silty clay loam 14 to 56 inches: Silty clay 56 to
65 inches: Silty clay 65 to 79 inches: Silty clay loam

Douglas County, Kansag61lr Oska silty clay loam, 3 to 8 percent slopes, eroddadp Unit Setting
Elevation: 770 to 1,200 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
52 to 55 degrees F Frefsee period: 175 to 215 daydap Unit CompositionOska, eroded, and similar
soils: 80 percenDescription of Oska, Erode&etting Landform: Hillslopes Landform position (two
dimensional): Backslope Landform position (thoémensional): Crest Dowslope shape: Convex
Acrossslope shape: @wex Parent material: Residuum weathered from limestone and JPraperties

and qualities Slope: 3 to 8 percent Depth to restrictive feature: 20 to 39 inches to lithic bedrock
Drainage class: Well drained Capacity of the most limiting layer to transadlr WKsat): Very low to
moderately low (0.00 to 0.06 in/hr) Depth to water table: More than 80 inches Frequency of flooding:
None Frequency of ponding: None Available water capacity: Low (about 5.1 ihufeegjetive groups

Land capability (nonirrigatgd 3e Ecological site: Loamy Upland (PE3B0(R106XY015KSYypical
profile 0 to 6 inches: Silty clay loam 6 to 10 inches: Silty clay loam 10 to 30 inches: Silty clay 30 to 34
inches: Silty clay 34 to 38 inches: Unweathered bedrock

Douglas County, Kansa’/507t Pawnee clay loam, 4 to 8 percent slopes, erod®tap Unit Setting
Elevation: 770 to 1,200 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
52 to 55 degrees F Freee period: 175 to 215 day®lap Unit CompositionPawnee,eroded, and
similar soils: 90 percerdescription of Pawnee, Erode8etting Landform: Hillslopes Landform position
(two-dimensional): Backslope Landform position (thokemensional): Side slope Dovefope shape:
Convex Acrosslope shape: Linear Parent material: Pitbperties and qualitiesSlope: 4 to 8 percent
Depth to restricive feature: More than 80 inches Drainage class: Moderately well drained Capacity of
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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 7 to 18 inches Frequency of floodiane Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent Available water capacity: Moderate (about 8.9
inches)Interpretive groupsLand capability (nonirrigated): 3e Ecological site: Clay Upland @) 30
(R106XYO007K3Sypical profie 0 to 6 inches: Clay loam 6 to 10 inches: Clay loam 10 to 49 inches: Clay 49
to 57 inches: Clay loam 57 to 79 inches: Clay loam

Douglas County, Kansas 755&osendaleBendena silty clay loams, 3 to 40 percent slopes Map Unit
Setting Elevation: 770 to 1@ feet Mean annual precipitation: 31 to 47 inches Mean annual air
temperature: 52 to 55 degrees F Frdete period: 175 to 215 dayglap Unit CompositionRosendale

and similar soils: 55 percent Bendena and similar soils: 27 pe@estription of Rosendal Setting
Landform: Hillslopes Landform position (tslonensional): Backslope Landform position (three
dimensional): Side slope Dovwsiope shape: Convex Acreslspe shape: Linear Parent material:
Residuum weathered from shaRroperties and qualitiesSloge: 10 to 40 percent Depth to restrictive
feature: 20 to 40 inches to paralithic bedrock Drainage class: Moderately well drained Capacity of the
most limiting layer to transmit water (Ksat): Very low to moderately low (0.00 to 0.06 in/hr) Depth to
water tade: More than 80 inches Frequency of flooding: None Frequency of ponding: None Available
water capacity: Low (about 5.3 inchdgjerpretive groupsLand capability (nonirrigated): 7e Ecological
site: Loamy Upland (PE-3@) (R106XY015KB)pical profile0 to 8 inches: Silty clay 8 to 13 inches: Silty
clay 13 to 20 inches: Silty clay 20 to 30 inches: Silty clay 30 to 40 inches: Silty clay 40 to 55 inches:
Weathered bedrockDescription of Bendena Settingandform: Hillslopes Dowslope shape: Convex
Acrossslope shape: Linear Parent material: Residuum weathered from limestnoperties and
gualities Slope: 10 to 40 percent Depth to restrictive feature: 4 to 20 inches to lithic bedrock Drainage
class: Somewhat excessively drained Capacity of the most linatyeg to transmit water (Ksat): Very

low to moderately high (0.00 to 0.20 in/hr) Depth to water table: More than 80 inches Frequency of
flooding: None Frequency of ponding: None Available water capacity: Very low (about 1.3 inches)
Interpretive groups Land capability (nonirrigated): 7e Ecological site: Shallow Limy (PB7)30
(R106XY028KS%ypical profile0 to 8 inches: Silty clay 8 to 12 inches: Unweathered bedrock

Jefferson County, Kansag252t Grundy silty clay loam, 1 to 3 percent slopddap Unit Setthg
Elevation: 770 to 1,200 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
52 to 55 degrees F Frefee period: 175 to 215 dayglap Unit CompositionGrundy and similar soils:

90 percentDescription of GrundySetting Landform:Hillslopes Landform position (twdimensional):
Summit Landform position (thredimensional): Interfluve Dowslope shape: Convex Acreslspe
shape: Convex Parent material: LoBssperties and qualitiesSlope: 1 to 3 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 low to moderately high (0.06 to 0.20 in/hr) Depth to water
table: About 9 to 16 inches Frequency of flooding: None Frequenf ponding: None Calcium
carbonate, maximum content: 1 percent Available water capacity: Moderate (about 7.7 inches)
Interpretive groups Land capability (nonirrigated): 3e Ecological site: Clay Upland (P¥)30
(R106XY007KSypical profile0 to 6 incles: Silty clay loam 6 to 11 inches: Silty clay loam 11 to 42
inches: Silty clay 42 to 51 inches: Silty clay loam 51 to 79 inches: Silty clay loam

Jefferson County, Kansa&07t Pawnee clay loam, 4 to 8 percent slopes, erodeidp Unit Setting

Elevation: 70 to 1,200 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
52 to 55 degrees F Freee period: 175 to 215 day®lap Unit CompositionPawnee, eroded, and
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similar soils: 90 percerescription of Pawnee, Erode8etting Landform:Hillslopes Landform position
(two-dimensional): Backslope Landform position (thoémensional): Side slope Dovefope shape:
Convex Acrosslope shape: Linear Parent material: Pitbperties and qualitiesSlope: 4 to 8 percent
Depth to restrictive featte: More than 80 inches Drainage class: Moderately well 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 7 to 18 inches Frequency of flooding: NoneuErney of ponding: None
Calcium carbonate, maximum content: 10 percent Available water capacity: Moderate (about 8.9
inches)Interpretive groupsLand capability (nonirrigated): 3e Ecological site: Clay Upland @) 30
(R106XYO007K®ypical profile0 to 6inches: Clay loam 6 to 10 inches: Clay loam 10 to 49 inches: Clay 49
to 57 inches: Clay loam 57 to 79 inches: Clay loam

Jefferson County, Kansas 755&osendaleBendena silty clay loams, 3 to 40 percent slopes Map Unit
Setting Elevation: 770 to 1,200 féeMean annual precipitation: 31 to 47 inches Mean annual air
temperature: 52 to 55 degrees F Frdete period: 175 to 215 dayslap Unit CompositionRosendale

and similar soils: 55 percent Bendena and similar soils: 27 pefestription of Rosendale Sétp
Landform: Hillslopes Landform position (tslonensional): Backslope Landform position (three
dimensional): Side slope Dowsiope shape: Convex Acreslspe shape: Linear Parent material:
Residuum weathered from shakroperties and qualitiesSlope: 100 40 percent Depth to restrictive
feature: 20 to 40 inches to paralithic bedrock Drainage class: Moderately well drained Capacity of the
most limiting layer to transmit water (Ksat): Very low to moderately low (0.00 to 0.06 in/hr) Depth to
water table: Mae than 80 inches Frequency of flooding: None Frequency of ponding: None Available
water capacity: Low (about 5.3 inchdgjerpretive groupsLand capability (nonirrigated): 7e Ecological
site: Loamy Upland (PE-30@) (R106XY015KBy)pical profile0 to 8 nches: Silty clay 8 to 13 inches: Silty
clay 13 to 20 inches: Silty clay 20 to 30 inches: Silty clay 30 to 40 inches: Silty clay 40 to 55 inches:
Weathered bedrockDescription of Bendena Settingandform: Hillslopes Dowslope shape: Convex
Acrossslope skape: Linear Parent material: Residuum weathered from limest®neperties and
gualities Slope: 10 to 40 percent Depth to restrictive feature: 4 to 20 inches to lithic bedrock Drainage
class: Somewhat excessively drained Capacity of the most limitingttayemsmit water (Ksat): Very

low to moderately high (0.00 to 0.20 in/hr) Depth to water table: More than 80 inches Frequency of
flooding: None Frequency of ponding: None Available water capacity: Very low (about 1.3 inches)
Interpretive groups Land capaltity (nonirrigated): 7e Ecological site: Shallow Limy (PE730
(R106XY028K%ypical profile0 to 8 inches: Silty clay 8 to 12 inches: Unweathered bedrock

Jefferson County, Kansas 746Dska silty clay loam, 3 to 8 percent slopes, eroded Map Unit &gtti
Elevation: 770 to 1,200 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
52 to 55 degrees F Frefsee period: 175 to 215 daydap Unit CompositionOska, eroded, and similar
soils: 80 percenDescription of Oska, Eroded Setg Landform: Hillslopes Landform position (two
dimensional): Backslope Landform position (thoémensional): Crest Dowslope shape: Convex
Acrossslope shape: Convex Parent material: Residuum weathered from limestone andPsbpéaties

and qualities Sbpe: 3 to 8 percent Depth to restrictive feature: 20 to 39 inches to lithic bedrock
Drainage class: Well drained Capacity of the most limiting layer to transmit water (Ksat): Very low to
moderately low (0.00 to 0.06 in/hr) Depth to water table: More thahiBches Frequency of flooding:
None Frequency of ponding: None Available water capacity: Low (about 5.1 ihafeegjetive groups

Land capability (nonirrigated): 3e Ecological site: Loamy Upland (BE) 3R106XY015KSypical
profile O to 6 inches: 8y clay loam 6 to 10 inches: Silty clay loam 10 to 30 inches: Silty clay 30 to 34
inches: Silty clay 34 to 38 inches: Unweathered bedrock
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Leavenworth County, Kansas 726Zrundy silty clay loam, 1 to 3 percent slopes Map Unit Setting
Elevation: 770 to 10 feet Mean annual precipitation: 31 to 47 inches Mean annual air temperature:
52 to 55 degrees F Frefsee period: 175 to 215 dayglap Unit CompositionGrundy and similar soils:

90 percentDescription of Grundy Settind.andform: Hillslopes Landform ptisn (two-dimensional):
Summit Landform position (thredimensional): Interfluve Dowslope shape: Convex Acreslspe
shape: Convex Parent material: LoBssperties and qualitiesSlope: 1 to 3 percent Depth to restrictive
feature: More than 80 inches Drage class: Somewhat 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 9 to 16 inches Frequency of flooding: None Frequency of ponding: NornemCalc
carbonate, maximum content: 1 percent Available water capacity: Moderate (about 7.7 inches)
Interpretive groups Land capability (nonirrigated): 3e Ecological site: Clay Upland (FP¥&) 30
(R106XYO007KS)ypical profile0 to 6 inches: Silty clay loam 6 1d inches: Silty clay loam 11 to 42
inches: Silty clay 42 to 51 inches: Silty clay loam 51 to 79 inches: Silty clay loam

Leavenworth County, Kansa&305t Martin silty clay loam, 7 to 12 percent slopes, erodédlap Unit
Setting Elevation: 770 to 1,200 fed¥lean annual precipitation: 31 to 47 inchddean annual air
temperature: 52 to 55 degrees [Fostfree period: 175 to 215 day®lap Unit CompositionMartin,
eroded, and similar soils: 88 perceescription of Martin, ErodedSetting Landform: Hillslopes
Landform position (twalimensional): Backslopeandform position (threelimensional): Base slope
Downslope shape: ConcavAcrossslope shape: LineaParent material: Colluvium derived from
limestone and shal®roperties and qualitiesSlope: 7 to 12 percarDepth to restrictive feature: More
than 80 inchedrainage class: Moderately well drain€apacity of the most limiting layer to transmit
water (Ksat): Very lowo moderately low (0.00 to 0.06 in/hipepth to water table: About 12 to 17
inchesFrequencyof flooding: NoneFrequency of ponding: Non&vailable water capacity: Moderate
(about 8.9 incheshnterpretive groupsLand capability (nonirrigated): 4ecological site: Loamy Upland
(PE 3687) (R106XY015KB)pical profileO to 8 inches: Silty clay loagto 14 inches: Silty clay loaid
to 56 inches: Silty clah6 to 65 inches: Silty cl®p to 79 inches: Silty clay loam

4.3.2 Soil semivariogram description

The goal of thisspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arraguchthat data farther aparcan be considered spatially independent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial autocorrelation between mappedmples of a quantitative variable.§., 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 graphically as a plot of the average sariance versus distance class (Figibe
For the theoretical variogram models considered here, the gari@nce will converge otie total
variance at distances for which values ardamger spatially autacorrelated (this is referred to as the
range, Figur&b).

For the theoretical variograms considered hetege parameters estimated from th#ata are used to

fit a semivariogram model to the empirical semivariograhiis model is then assumed to quantitatively
represent the correlation as a function of distar(€&gure25), the range, the sill (the sill is the
asymptotic value of semviariance at the range), and the nugget (which describes sampling error or
variationat distances below those separating the closest pairs of samplég) range, sill and nugget
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are estimated from theoretical models thatre fitted to the empirical variograms using ndinear least
squares methods.

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

T(5.5)

Partial !

Sill '
i ':- .
i Sill

Range |
Mugget { - )
Cistance

Figure25. Example semivariogram, depicting range, sill, and nugget.

Cycle 1 i } Cycle2 —»

2 6 20 10 4 2
[\ A J J
8 30 6
1\ J J
Y Y
26 14

Figure26. Spatially cyclic sampling design for the measurements of soil temperature and soil water
content.

Field measurements of soil temperaturel@ cm) and moisture (@5 cm) werdaken on11 May 2010
at the University of Kansas Biological Statsiie. Thesampling points followed the spatially cyclic
sampling design by Boricamberty et al(2006)(Figure26). Soil temperature and moisture
measurements were collected along three transed@®3m, 84 m, and 84 m) loted in the expected
airshed atUniversity of Kansas Biological Statibetails of how the airshed was determined are
provided below Soil temperature was measured wiphatinum resistance temperature sensors (RTD
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810, Omega Engineering Inc., Stamforda@itsoil moisture was measured wittme domain
diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

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

were also taken 30 cm in front and behirtetsampling point along the axis of the transegar

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

Data collected were used for ggpatial analyses of variograms in the R statistical computing language
with the geoR package to test for spatial autocorrelaiidrangmaret al. 1986; Wdster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 208h)l estimate the distance necessary for independence among
soil plots in the soil arrayTo correct for changes in temperatua®d 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 @Tata.time

of day trend wa corrected for by fitting a linear regression and using the residuals for the
semivariogram analysi$opographic trends relating to elevation, aspect, and slope were also corrected
for when significant (p < 0.05%0il temperature and moisture data, Bde, graphs, and R output can be
found at:PAFIUFIU_Site_CharacterizatiddDXXYYYYYY&haracterizatiovrSoil Measuremeni$oil

Data Analysigwhere XX = domain number and YYYYYYY = site name).

4.3.3 Results and interpretation
4.3.3.1 Soil Temperature

Soil temperaturedata residuals, after accounting for changes in temperature in the stationary aaga
remaining time of day trendand trends relating to elevation, aspect, and slopere used for the
semivariogram analysis (Figu2@). Exploratory data analysis plathow thatthere was no distinct
patterning of the residual@~igure28, left graph)and directional semivariograms do not show
anisotropy (Figur@8, center graph).An isotropic empirical semivariogram was produced and a
spherical model was fitted usir@ressie weight@-igure28, right graph). The model indicates a distance
of effective independence afm for soil temperature.
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Figure27. Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data afteccorrecting for changes in temperature in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual temperature data after correcting for
changes temperature in the stationary data and the time of day regnesBiata in the right graph were
used for the semivariogram analysis.
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Figure28. Left graphs: exploratory data analysis plots for residuals of temperature. Center graph:
directional semivariograms for residuals of temperature. Right graph: emgseazivariogram (circles)
and model (line) fit to residuals of temperature.

4.3.3.2

Soil water content

Soil water content data residuals, after accounting for changes in water content in the stationary data
any remaining time of day trend, and trends relating tevation, aspect, and slopeiere used for the
semivariogram analysis (Figut8). Exploratory data analysis plots show that theras no distinct
patterning of theresiduals (Figur80, left graph) and directionalemivariograms do not show
anisotropy(Fgure 30, center graph).Anisotropic empirical semivariogram was produced and a
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spherical model was fitted uginCressie weights (Figus®, right graph).The model indicates a distance
of effective independence &f84m for soil water content.
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Figure30. Left graphs: exploratory data analyplets 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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Figure29. 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). Rigtaph: 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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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
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distance allowable between soil plots is 40 m due to cosistraints. The estimated distance of

effective independence wagm for soil temperature an&84m for soil moisture.Based on these

results and the site design guidelines the soil plotgm@itversity of Kansas Biological Statitmall be

placed 40 m part. The soil array shall follow the linear soil array design (Soil Array Pattern B) with the
soil plotsbeing 5 m x 5 mThedirection of the soil array shall d&5° from the soil plot nearest the

tower (i.e., first soil plot).The location of the fst soil plot will be approximatel$9.040275;95.192033
The exact location of each soil plot may be microsited to avoid placing a soil plot at an unrepresentative
location (e.g., rock outcrop, drainage channel, large tree, &thg FIU soil pit forharacterizing soil
horizon depths, collecting soil for sigpecific sensor calibration, and collecting soil for the FIU soil
archive will be located é89.041719;95.20474Qprimary location); 089.042100;95.204418

(alternate location 1 if primary t@mtion is unsuitable); d39.041435;95.20524 1(alternate location 2 if
primary location is unsuitable)A summary of the soil information is shown in Taldend site layout

can be seen in FiguB.

Dominant soil series at the sitRosendaléBendenasilty clay loams, 3 to 40 percent slopd$e
taxonomy of this soil is shown below:

Order. InceptisolsMollisols

Suborder UdeptsUdolls

Great group EutrudeptsHapludolls

Subgroup Typic EutrudeptsLithic Hapludolls

Family. Fine, mixed, superactive, meslypic Eutrudept<layey, smectitic, mesic Lithic Hapludolls
Series RosendaleBendena silty clay loams, 3 to 40 percent slopes

Table10. Summary of soil array and soil pit informatioriativersity of Kansas Biological Statioh
represents truenorth and accounts for declination.

Soil plot dimensions 5mx5m
Soil array pattern B
Distance between soil plots: x 40 m
Distance from tower to closest soil plot: y 20m

Latitude and longitude of*isoil plot OR
direction from tower

39.040275;95.192033

Direction of soil array

175

Latitude and longitude of FIU soil pit 1

39.041719;95.204740(primary location)

Latitude and longitude of FIU soil pit 2

39.042100;95.204418alternate 1)

Latitude and longitude of FIU soil pit 3

39.041435;95.205241(alternate 2)

Dominant soil type

RosendaleBendena silty clay loams, 3 to 40 perce

slopes
Expected soil depth 0.101.02m
Depth to water table >2m

Expecteddepth of soil horizons

Expected measurement depths

0-0.20m (Silty clay 0.10m"
0.20-0.33m (Silty clay 027 m*
0.33-0.51m (Silty clay 0.42m"
0.51-0.76m (Silty clay 0.64m
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0.761.02 m(Silty clay) 0.89m
1.021.40 m Weathered bedrock 1.21m
1.40 m 1.40 m

"Actual soil measurement depths will letermined based on measured soil horizon depths at the
NEON FIU soil pit and may differ substantially from those shown here.

"Expected depth of soil G@ensors (actual depth will be based on findings from the FIU soil pit)

$Soil pits are ~1 km from towes this was the closest location to the tower with good road access for a
bobcattype excavator with the same soil type
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Soil Pit 2: 39.042100, -95.204418
Soil Pit 1: 39.041719, -95.204740 éo

P
Soll Pit 3: 39.041435, -85.205241

Tower: 39.04043, -95 192150Ins( hut: 39.04054, -95.19205

Access
route

Tower: 39.04043. -95.19215 Olnst hut: 39.04054, -95.19205

Soil array

\
|
e s e e GOOgle
\magc ©2011 GeoEye | ©2010

© 2011 Google {
imegs UISYG soioglc sl SUrvey

Imagery Dates: Apr 1, 2006 - Mar 12, 2009 lat 39.041196° lon -95.191458" elev 1064 ft Eyealt 43281t

Figure31. Site layout atniversity of Kansas Biological Statsfrowing soil array and location of the FIU
soil pit. Soilpits are ~1 km from tower as this was the closest location to the tower with good road
access for a bobcaype excavator with the same soil type
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4.4 Airshed
44.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies dfdiiection and wind
speed over a given timeseries. The weather data used to generate the following wind ro280are
data from Lawrence Municipal Airport at 39.0085.212, which is ~4 km from tower siteThe
orientation of the wind rose follows thaif a compass (assume declination applied). When we describe
the wind directions it should be noted that they are the cardinal direction that wind blows from. The
directions of the rose with the longest spoke show wind directions with the largest freguefhese
wind roses are subdivided into as 24 cardinal directions.

4.4.2 Results (graphs for wind roses)

['WiNo ROSE PLOT: COMMENTS:
| Dom_06_Konza Univ. Kansas Field Station; Lat: 39.040000 Long: -95.192000  Convention: Blowing From
LAWRENCE MUNI ARPT Sign: KLWC; Lat: 39.008 Long: -95.212; Jan-Mar 2007; Separation: 3.952 km

\ NORTH

10% . I i

TOTAL COUNT: CALM WINDS:
2100 hrs. 11.67%
AVG. WIND SPEED:

4.30 mis

CCOMPANY NAME:

WesT BT NATIONAL ECOLOGICAL
OBSERVATORY
NETWORK, Inc.
MODELER:
Ted Hehn
WIND SPEED e |
(m/s) |
e 2/10/2009
B ss-111 — - l
Ml s57-88 |
B ss-57
N 21-36
| s M os-21
Resultant Vector E Calms: 11.67% 00000 |
e soUTH S ‘

I ‘

WRPLOT View - Lakes Environmental Software
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WIND ROSE PLOT: COMMENTS:
Dom_06_Konza Univ. Kansas Field Station; Lat: 39.040000 Long: -95.192000  Convention: Blowing From
LAWRENCE MUNI ARPT Sign: KLWC; Lat: 39.008 Long: -95.212; Apr-Jun 2007; Separatjon: 3.952 km
© NORTH
! g TOTALCOUNT: | CALMWINDS:
’ 2118 hrs. 13.60%
v/ AVG. WIND SPEED: T
4 375 mis
; COMPANY NAVEE: R
| =
| WEST NATIONAL ECOLOGICAL
OBSERVATORY
) NETWORK, Inc. |
\ MODELER:
Ted Hehn
X, WIND SPEED e —
. > (m/s) '
} % B - 2/10/2009
Bl ss-111 .
M s57-88
| B s6-57
‘ ] 21-38
Bl o521
[ I Resultant Vector Calms: 13.60% . —
88 deg - 14% PROJECT NO.:
WRPLOT View - Lakes Environmental Software. -
| WiND ROSE PLOT. o 71| . | comvenTs
Dom_06_Konza Univ. Kansas Field Station; Lat: 39.040000 Long: -95.192000  Convention: Blowing From
LAWRENCE MUNI ARPT Sign: KLWC; Lat: 39.008 Long: -95.212; Jul-Aug 2007; Separation: 3.952 km -
NORTH |
10%
8%
6% TOTALCOUNT: | CALMWINDS:
2141 hrs. 21.11%

AVG. WIND SPEED. 1
279 mis
COMPANY NAME:

NATIONAL ECOLOGICAL |
OBSERVATORY |
NETWORK, Inc.

"MoDELER

Ted Hehn

WIND SPEED
(mis)

-

| oate

2/10/2009

Resuitant Vector
I 102 deg - 19%

WRPLOT View - Lakes Environmental Software.

B ss-
57-
36-
21-
0s-
Calms: 21.11%

n1
88
57
36
21
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WIND ROSE PLOT. COMMENTS:
Dom_06_Konza Univ. Kansas Field Station; Lat: 39.040000 Long: -95.192000  Convention: Blowing From
LAWRENCE MUNI ARPT Sign: KLWC; Lat: 39.008 Long: -95.212; Oct-Dec 2007; Separation: 3.952 km

TOTALCOUNT: | CALMWINDS
2161 hrs. 17.95%
AVG. WIND SPEED
352mis

| COMPANY NAME:

WEST NATIONAL ECOLOGICAL

OBSERVATORY
NETWORK, Inc.

MODELER

Ted Hehn

WIND SPEED =
DATE
(mis)

J =it 21072009

B ss-111

— R

M 3s-s7

21-36

B os 21

Resultant Vector Caims: 17.95%
I 356 deg - 18% SOUTH PROJECT RO

@4 - Lanes Envrormrentsl Software

Figure32. Windrosedor the University of Kansas Field Statielocatablesite.

Data used here ar2007data fromLawrence Municipal Airport é9.008,-95.212, which is ~km from
tower site. It is assumed that the wind data was corrected for declination. Panels are (from top to
bottom) JanMar, AprJun, JuSept, and OcebDec.

443 Resultant vectors

Tablell. The resultant wind vector®r the University of Kansas Field StatiBelocatable site using
hourly data in2007.

Quarterly (seasonal) timeperiod Resultant vector % duration
January to March 34r 17

April to June 88° 14

July to September 102 19
October to December 356 18

Annual mean 43.25 na.

444 Expected environmental controls on source area

Two types of models were commonly used to determine the shape and extent of the source area under
different and contrasting atmospheric stability classes. An inverted plume dispersion model with
modeled cross wind solutions were used for convective camabt(Horst and Weil 1994). For strongly
stable conditions, and Lagrangian solution was used (Kormann and Meixner 2001). The source area
models where bounded by the expected conditions depict the extreme conditions. Convective
conditions typically havetrong vertical mixing between the ecosystem and atmosphere (surface layer).
Stable conditions typically have long source area and associated waveforms. Convective turbulence is
often characterized by short mixing scales (scalar) and moderate daytindespéedse.g.,1-4 m &
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Higher wind speeds, 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 conditionalso have typically very long waveforms.

As a general rule, shorter and less structurally complex ecosystems have good vertical mixing during all
atmospheric stabilities. Taller and more structurally complex ecosystems have well mixed upper
canopies dung the daytime, and can be decoupled below the canopy under neutral and stable
conditions (e.g., Harvard Forest, Bartlett Experimental Forest, and Burlington Conservation Area). The
type of turbulence (mechanical verse convective) and the physical @tslof the ecosystem control

the degree of mixing, and the length and size of the source area.

Here, we use a webased footprint model to determine the footprint area under various conditions
(model info:http://www.geos.ed.ac.uk/abs/research/micromet/EdiTog)sMinds used to run the

model and generate following model results are extracted from the wind rogegetation information,
temperature and energy information were either from the RFI document, previous site visit report,
available data files or best estimated from experienced expert. Measurement height was determined
from the Tower Height Info documeptovided by ENG group, then verify according to the real
ecosystem structure after FIU site characterization at dRans 13 and 46 represent the expected
conditions for summer and winter conditions, respectively, with maximum and mean windspeeds
(daytime convective) and nighttime (stable atmospheres) conditions. The wind vector for each run was
estimated from wind roses and is placed as a centerline in the site map included in the graphics. The
width of the footprint was also estimated using the d¢gh between the isopleth of 80% cumulative flux
and center line to calculate the angle from centerline. 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.

Tablel2. Expected environmental controls to parameterize the source area model and associated
results fromthe University of Kansas Field StatiRelocatable tower site.

Parameters Run 1 Run 2 Run 3 Run 4 Run 5 Run 6
Approximateseason 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 33 33 33 33 33 33| m
CanopyHeight 19 19 19 19 19 19| m
Canopy area density 3.5 3.5 3.5 2 2 2|m
Boundary layer depth 3501 3501| 1701 600 600 501 | m
Expected sensibl W m?*
heat flux 381 381 90 180 180 10
Air Temperature 30 30 24 16 16 3|°C
Max. windspeed 11 3.8 1.8 13 5.6 34| mst
Resultant wind vector 151 151 151 330 330 135 | degrees
Results

(zd)/L -0.02 -0.31| -0.46 -0.01 -0.07| -0.02|m
d 16 16 16 14 14 14| m
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Sigma v 35 2.3 1.2 3.6 1.8 0.98 | m”s?
Z0 0.75 0.75 0.75 1 1 1|m
u* 1.4 0.62| 0.34 1.8 0.83 0.48| ms'
Distancesource area m
begins 0 0 0 0 0 0
Distance of 90%
cumulative flux 1150 500 400 1200 800 1100 M
Distance of 80%
cumulative flux 700 350| 250 700 500 7o0|M
Distance of 70%
cumulative flux 450 250 200 480 400 450| M
Peak contribution 95 65 45 95 85 95| m
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4.4.5

print

Files | Controls
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Canopy Height: 19.0

Canopy Area Density: 3.9810
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Boundary Layer Depth: 3500.00
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Air Temperature: 30.00
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Wind Speed: 11.0
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Wind Direction: 151
&

(z-d)L: -0.02 d: 16.00
SigmaV: 3.50 Zo: 0.75

U= 140

Brightnes distribution

footprint boundary, % m

[ Plot Footprint |

[ Save Footprint ] [Output Footprht]

[Save Dlsh'buhon] [ Save Integrated ]

Results (source area graphs)

Footprint | Brightness distribution | Integrated Footprint |
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Wind Direction: 151 001y
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[Save Dishbubon] [ Save Integrated ]

Figure33. University of Kansas Field Station Relocatable site summer daytime (convective) footprint
output with max wind speed
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Figure34. University of Kansas Field Station Relocatable site summer dafdongective) footprint
output with mean wind speed
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Figure35. University of Kansas Field Station Relocatable site summer nighttime (stable) footprint output
with mean wind speed
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Figure36. University of Kansas Field Station Relocatable siteawihhytime (convective) footprint
output with max wind speed
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Figure37. University of Kansas Field Station Relocatable site winter daytime (convective) footprint
output with mean wind speed
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Figure38. University of Kansas Field StatiBelocatable site winter nighttime (stable) footprint output
with mean wind speed
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4.5 Site design and tower attributes

According to wind rosesyind can blow from any direction betwed®xto 230x (clockwise fronmB0X)
andbetween280xto 350x (clockwise from280x). Towershould be placed to a location to best catch
the signals from the airshed of the ecosystem in interest, whiahixed hardwoodorestat this site.
The original site was &9.040000;-95.192000: After FIU site characterizatioie determnedto
movetower locationto 39.04043-95.19215 which is ~55 m toward north

Eddy covariance, sonic wind and air temperatoo®m armsorientation toward the soutiwestwill be

best to capture signals from all major wind directiorRadiation boomarms should always be facing
south to avoid any shadowing effects from the tower structure. imstrument hut should be outside

the prevailing wind airshed to avoid disturbance in the measurements of wind and should be positioned
to have the longer sidegrallel to frequent wind direction to minimize the wind effects on instrument
huts and to minimize the disturbances of wind regime by instrument hut, and in this case, instrument
hut should be positioned on thaortheasttoward tower and have the longerdg parallel to SEW
direction. Therefore, the placement of instrument higtat 39.04054;95.19205

The ecosystem around tower and inside the major airshed is mixed hardwood fatlestanopy height

at ~19 m. Major species include oak, hickory, and e8mall trees form the understory with canopy
height 48m. Lowest brach level is at 1.5 m.Vegetation at floor level is dense and consists of annuals
or bi-annuals with height ~ in. Therefore, we require Gneasurement layerson the tower with top
measurement height aB2.5 m, and the remaining levels a@3 m, 19 m, 8.0 m, 1.0 mand 0.3 m,
respectively, to best characterize the fluxes on the tower top and environmental corslitiqurofile.

Secondanprecipitation collectorfor bulk precipitation collection will be locatetie top of tower at this
site. Wet deposition collectorwill be collocatedat this site. See AD 04 for further information and
requirements for bulk preciption collection and wet deposition collection.

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

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

Tablel3. Site design and tower attributes foiniversity of Kansas Field Statiealoatable site

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

Attribute lat long degree meters notes
Airshed area ynx U2 Clockwise from
Hy nx 0; first angle
Tower location 39.04043, -95.19215 - -
Instrument hut 39.04054, -95.19205
Instrument hut orientation - -- 150° - 330°
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vector

Instrument hut distance z -- -- -- 15

Anemometer/Temperature -- -- 230 --
boom orientation

Height of the measurement

levels
Level 1 0.3 m.a.g.l.
Level 2 1.0 m.a.g.l.
Level 3 8.0 m.a.g.l.
Level 4 19.0 m.a.g.l.
Level 5 24.0 m.a.g.l.
Level6 32,5 m.a.g.l.
Tower Height 32.5 m.a.g.l.
See AD 03 for technical requirementdetermine the boom height for the bottom most measurement
level.

Figure below shows the proposed tower location, instrument hut location, airshed area and access road.
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Soil Pit 2: 39.042100, -95.204418
Soil Pit 1: 39.041719, -95.204740 é

P
Soll Pit 3: 39.041435, -95.205241

I

Tower: 39.04043, -95 192150|nst hut: 39.04054, -95.19205

Tower: 39.04043. -95.19215 Olnst hut: 39.04054, -95.19205

Soil array

«:Google

Imagery Dates: Apr 1, 2006 - Mar 12, 2009 lat 39.041196° lon -95.191458° elev 1064 ft Eyealt 43281t

Figure39. Site layout folUniversity of Kansas Field Stati@elocatable site.

i) Tower location is presented (red pin), i) red lines indicate the airshed boundaries. Viectiors (2 H 0 1 X
(clockwise from 89 andH y n x (i (Blockwigenfrom 289 would have quality wind data without

causing flow distortions, respectively. iii) Yelltme is the suggested access road to instrument Bail

pits are ~1 km from tower as this was the closest location to the tower with good road access for a
bobcattype excavator with the same soil type
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Boardwalks Ultimately, the decisiontouseat®R 6 f { 6Aff 06S= Ay LI NILEZ ol

There are strong science requirements that minimize site disturbance to the surrounding area, which
will be difficult to manage over a 3@period. Traffic control is key to minimizing the site distunce.
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 of the year,
worn footpaths tend to have low ptes 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 phenomenon. Here FIU assumes that aitscasitibe
SAGKSNI 0dzNASRZ 2NJ LX I OSR AyaARS GKS o621 NRgl f
footprint. While the final design is not yet known, there are some general criteria that can be outlined.
2SS | aadzyS GKI G GKS (0024 mRuateriallis ngt kriewinKbutArdust lwe diré proof,
and in some locations the site is seasonally flooded and inundated with water. Boardwalks may also
provide a scratching structure for grazing animals that in turn, would wear and unduly imgasité¢h
Site by site evaluations must be done.
Specific boardwalks lis Relocatable site

o Boardwallkfrom the access point to the instrument hut, pending landowner decision.

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

o Boardwalk to the soil array

o No boardwalk to individual soil plots

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

North

Option 1, anemometer boom facing (generic) West i

/— Tower entrance

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

Anemometer boom, 4 m

>
Instrument Hut [ O

Figure40. Generic diagram to demonstration the relationship between towed arstrument hut when
boom facingwvestand instrument hut on the east towards the tower.

This is just a generic diagram. The actual layout of boardwalk (or path if no boardwalk required) and
instrument hut position will be the joint responsibility of F&@ FIU. Athis Relocatable site, the boom
angle will be230x, instrument hut will be on thenortheasttowards the tower, the distance between
instrument hut and tower is ~8lm. The instrument hut vector will be SNE (50x-330x, longwise).

4.6 Information for ecosystem productivity plots

The tower atthis relocatable site has been positioned to optimize the collection of the air/wind signals
both temporally and spatially over the desired ecosystenix¢d hardwood foregt Prevailing wind
blowsthe airshedfromy n x @ &lockwisa fkom 8§ andH y n x  {(@ockwiperfram 289. We
expect that 90% signals for flux measurements are within a distand2@3 m from tower,and 80%
within 700m. We suggest FSU Ecosystem Productivity plots are placed withiboundaries of n x 0 2
H 0 fchockwise from 89 andH y n x  {(Aockwigesirom 28¢ from tower.

Page66 of 102

~

a !



Author.
Ayres/ Luo/ Loescher

Date
09/26/2011

n e ;.3 n Title: FIU DOBite CharacterizationSupporting Data

NEON Doc.NEONDOC011078

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

RevisiorB

4.7 Issues and attentions

The tower is located at the site of a ~7 m snag (dead tree) that was approximately equidistant between

nearby living treesThesnag will have to be removaghrefullyto make room for the tower, but no
other trees should need to be removedh& GPS coordinates for the tower location 86204043

95.19215(+14 feet or 4.3 m).

There was an umarked dirt path leading to an abondoned tower approximately 180 r{88#1t055-

95.19003 of the NEON towerHowever, this path is not suggested for access to the NEON tower since
it is not well maintained and would result in a longecess route to the NEON tower than is suggested

in this report.

Ticks, 2 types of pit viper, and poison oak are found at this site.

Soil pits are ~1 km from tower as this was the closest location to the tower with good road access for a

bobcattype excaveor with the same solil type.
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5 KONZA PRAIRIE BIOLOAL. STATION (AGRICURAL LOWLANMIRELOCATEABLE
TOWER
5.1 Site description

TheKonza advance tower site was33.110000;-96.6130009Figure4l). We microsited the location
to 39.11044,-96.61295which is only 50 nfrom the original sitetoward north) and still inside the
property boundary of Konza Prairie Biological Statidhe general site description about Konza Prairie

Biological Station can be found in the site description for Ke@zaeAdvanced site above.

Figure4l. Konza Prairie Biological Station property boundang originarelocatabletower location

52 Ecosystem

Vegetation and land covearound tower siteand surrounding areare presented below:
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