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1 DESCRIPTION

1.1 Purpose

Data collected, analyzed and described hare used to inform the site design activities for NEON
project TeamsEHS (permitting), FCC, ENG and H3lis report was made based on actual site gisit
the 3 NEON sites in Domaitd. This document presents all the supporting data for FIU site
characterizatiorat Santa Rita and Jornada/e were not permitted access the Phoenix/CAP LTER site
during the FIU site characterization tripotential alternative sites werbeing sought in the Phoenix
area

1.2 Scope

FIU site characterization datand analysis results presented i document are fotwo D14 tower
locations:Santa Ritaite (Advanced andJornadasite (Relocatable 1)ssues and concerns for each site
that need further review are also addressed in this document according to our best knowhal U
site characterization was conducted at NEON CAP LTER c¢arsiie@aue to permit issueghus, no
results are available for this site in this report.

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

2.1 Applicable Documents

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

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

ADI[03]

AD[04] | NEON.DOQG11029 FIU Precipitation Collector Site Design Requirements

2.2 Reference Documents

ROO01] NEONDOCO00008 = NEONAcronym List

RO02] NEON.DOC.000243 NEON Glossary of Terms

RO03]

RO04]

2.3 Acronyms

2.4 Verb Convention

"Shall" isused whenever a specification expresses a provision that is binding. The verbs "should" and
bYlFébh SELINB&aa y2ynYlyRIFEI2NE LINRPOAAAR2YAD h2Afftbh A&
of the design activity.
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3 SANTA RITEXPERIMENTAL RANGEERADVANCED TOWERTE

3.1 Site description

NEON candidate tower location at this site is located within property of Santa Rita Experimental Range

(Figure 1), University of ArizonBhe Santa Rita Experimental Range has served as antamipoutdoor
laboratory for more than a century for researchers investigating sustainable grazing pratlie€Santa

Rita Experimental Rangé®,000 acres south of Tucson have served as an important outdoor laboratory
for more than a century for reseelners investigating sustainable grazing practidése range, which

butts up against the Santa Rita mountain range about 30 miles south of Tucson, receives from less than

11 inches of annual rainfall at lower elevations to up to 18 inches at higher @esatnostly during a

brief summer season when most vegetation growth occurs. The summer rains normally begin in late

June or early July. (Info sourdgtp://uanews.org/node/29773).

Aflux tower (31.9083, -1108395") has beersetupat the SanteRitaExperimental Rangaver Creosote
bush(info sourcehttp://public.ornl.gov/ameriflux/Site_Info/sitelnfo.cfm?KEYID=us.sr_creosoje.01

which is bcatedabout 30 miles south of Tucs@msoutheastern Arizona. This Santa Ritaosote(SRC)

tower is ~ 400 m away from NEON candidate tower localiteSRER isounded at its southerand
eastern borders by th&anta Rita Mountains. Soil at the SRC tower sgaridy loam (~ 65% sand, ~
24%silt, ~ 11% clay, averaged ombepths) with no caliche laydn at least 1 m. Long termecords
from the SRER archivfdtp://ag.arizona.edu/SRERJata.html) suggest that the SRIOx station area
receives averagannual precipitation of 33éhm, half occurring in Juthrough September with
monsoonrains and the other haticcurring from Decembehrough February withwinter and spring
rains.Unique longterm measurementsit the SRC tower sifiaclude continuous measurements soil

moisture at multipledepths in multiple profilesil down to 1 m. Additionallyj K N3 S RAJIA G| f

cameraspn a timelapse setting, arenonitoring the dailyphonologicahctivity of theLarreg such as
green up and flowering, withifootprint of the flux tower.(Info source:

http://www.fluxnet.ornl.gov/fluxnet/FluxLé&er Vol2 No4.pd).

Page3 of 67
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A NEON Candidate Location

Domain - 14 Santa Rita Experimental Range _
D Santa Rita Property Boundary

Figurel. Boundary map foBRER and candidate tower location
3.2 Ecosystem

Vegetationand land covemformation atsurrounding regiorare presented below
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31.910715, -110.835489

Domain - 14 Santa Rita Experimental Range

*  NEON Candidate Location
‘:I Santa Rita Property Boundary
EVT_NAME
- Agriculture-Cultivated Crops and Irrigated Agriculture
- Agriculture-Pasture and Hay
- Apacherian-Chihuahuan Mesquite Upland Scrub
- Apacherian-Chihuahuan Semi-Desert Grassland and Steppe
I sarren
- Chihuahuan Creosotebush Desert Scrub
- Chihuahuan Mixed Desert and Thornscrub
- Chihuahuan Mixed Salt Desert Scrub
- Chihuahuan Stabilized Coppice Dune and Sand Flat Scrub
- Chihuahuan Succulent Desert Scrub
- Chihuahuan-Sonoran Desert Bottomland and Swale Grassland
- Developed-Low Intensity
- Developed-Medium Intensity
- Developed-Open Space
- Inter-Mountain Basins Semi-Desert Grassland
- Inter-Mountain Basins Semi-Desert Shrub-Steppe
- Introduced Riparian Vegetation
- Introduced Upland Vegetation-Annual and Biennial Forbland
- Introduced Upland Vegetation-Annual Grassland
- Introduced Upland Vegetation-Perennial Grassland and Forbland
- Madrean Encinal
- Madrean Juniper Savanna
- Madrean Lower Montane Pine-Oak Forest and Woodland
- Madrean Oriental Chaparral
- Madrean Pinyon-Juniper Woodland
- Mogollon Chaparral
- North American Warm Desert Riparian Systems
- North American Warm Desert Sparsely Vegetated Systems
- Open Water
- Rocky Mountain Gambel Oak-Mixed Montane Shrubland
- Rocky Mountain Montane Riparian Systems
- Sonora-Mojave Creosotebush-White Bursage Desert Scrub
- Sonora-Mojave Mixed Salt Desert Scrub
- Sonora-Mojave Semi-Desert Chaparral
- Sonoran Granite Outcrop Desert Scrub
- Sonoran Mid-Elevation Desert Scrub
- Sonoran Paloverde-Mixed Cacti Desert Scrub
- Southern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest and Woodland
- Southern Rocky Mountain Montane-Subalpine Grassland
I southern Rocky Mountain Ponderosa Pine Woodland

Figure2. Vegetativecover map ofSanta Ritand surrounding areas
(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.htm

Table 1 PercentLand cover typat Santa Rita

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

Vegetation Type

Area(km?) Percentage

AgricultureCultivated Crops and Irrigated Agriculture

Madrean Encinal

Madrean Pinyorduniper Woodland
ChihuahuarCreosotebush Desert Scrub
Chihuahuan Mixed Salt Desert Scrub

0.016 0.01
3.950 1.84
1.066 0.50
8.463 3.94
4.625 2.15

SonoraMojave CreosotebuskiVhite Bursage Desert Scrub 0.091 0.04

SonoraMojave Mixed Salt Desert Scrub
Sonoran MieElevation Desert Scrub

ApacheriarChihuahuan Mesquite Upland Scrub

Madrean Oriental Chaparral
Mogollon Chaparral
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0.074 0.03
12.128 5.64
64.058 29.79

0.330 0.15

0.425 0.20
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Sonoran Paloverddlixed Cacti Desert Scrub 66.543 30.95
Madrean Juniper Savanna 0.152 0.07
ApacheriarChihuahuarSemiDesert Grassland and Steppe 11.156 5.19
Inter-Mountain Basins Serllesert ShrukSteppe 0.093 0.04
North American Warm Desert Riparian Systems 41.821 19.45
Rocky Mountain Montane Riparian Systems 0.002 0.00
Introduced Riparian Vegetation 0.040 0.02
Total Area Sq Km 215.031 100

Since at least 190€reosotebush(Larreg has been the dominant species near the very northern
boundary ofthe SRER.otal canopy cover at the SRC tower site is 24% (bdféaand the other 10% a
combination of annual grasses, annual herbaceous species, and cacti). Soil crusts are also prevalent
throughout the site. The height of the averalgarreais 1.7 m, with an average of 24 stems about 10

mm in diameter. Thud,arreaat the SRC tower site are larger than many encountered in the
southwestern United States. Additionally, insect gal®tentially an indication of plants with minimal
water stress; are common on thé.arreaat this site(Info source:
http://www.fluxnet.ornl.gov/fluxnet/FluxLetter Vol2 No4.pdf

The USDA ARSRC AmeriFlux tower site is just ~ 400 m away from NEON candidate tower site. Above
ecosystem description is also apply NiEON sé. The representativeecosystemthat NEON design is
focused around for this core site@eosote bushCanopy height ist5 to 2.5m around tower site with

lowest branches at ground levePrickly pear cacturm upper understory with height 2.0 m. Barrel

cactus and other annuals form the lower understory with heightq@3% m.

Figure3 Creosote bush is the dominant vegetation type at SRER site

Table 2 Ecosystenand siteattributes for SRERower site.

Ecosystem attributes Measure and units
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Mean canopy height 2m
Surface roughne8s 0.4m
Zero place displacement height 1.5m
Structural elements Open shrublanduniform
Time zone Mountain time
Magnetic declination 10° 26' E changing by 0° 6' W/ye

Note,®*Fromfield observation
3.3 Soils
3.31 Soil description

Soil data and soil maps (Figutd able3) below forSanta Ritaower site were collectedrom 2.4 km?
NRCS soil mafigtp://websoilsurvey.nrcs.usda.gov/app/HomePage.Diwhich centered at the tower
location, to deéermine the dominant soil types in the larger tower foot print. This was done to assure
that the soil array is in the dominant (or in the-dominant) soil type present in the tower footprint.

[ —

10°50 50"
N0 49 24

L 3NS5y

sre g % 375413

514500 514300 515000 515200

Map Scale 1:10,500 If printed on A size (5.57 x 117) sheet.

N Meters
A 0 150 300 600 200

="
0 500 1,000 2,000 3,000

110°50 50"
110° 49 24"

Figured. 2.4km? soil map forSanta Ritdorest NEON advanced towsite, center at tower location.

Map Unit DescriptionThe map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey afBfae map unitescriptions in thiseport, along with the
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maps, can be used to determine the composition anaberties of a unit.A map unit delineation on a
soil map represents an area dominated by one or nroggor kinds of soil or miscellaneous areds.
map unit 5 identified and namedccording to the taxonomic classification of the dominant saNgthin

a taxonomiaclass there are precisely defined limits for the properties of the s@ilsthelandscape,
however, they have theharacteristic variability of bhatural phenomenaThus, the range of some
observed properties may extend beyond the limits defined for a taxonomic classs of soils of a
single taxonomic class rarely, if ever, can be mapped witlmmlitding areas of other taxonomic classes.
Casequently, every map unit is made of the soils or miscellaneous areas for which it is named and
some minorcomponents that belong to taxonomic classes other than those of the major 8&alst
minor soils have properties similar to those of the donminsoil or soils in thenap unit, and thus they
do not affect use and managemerithese are calledon-contrasting, or similar, component3.hey

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

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

Soils that have profiles that are almost alike make up a soil seliethe soils o& series have major
horizons that are similar in composition, thickness, an@éngement. Soils of a giveseries can differ in
texture of the surface layer, slopstoniness, salinity, degree of erosion, and other characteristics that
affect their useOn the basis of such differences, a soil series is divided into soil phases. Mest of
areas shown on theetailed soil maps are phases of soil seri€ee name o& soil phase commonly
indicates a feature that affects use or managemerbrexample, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha seriéme map units are made up of two oora major soils or miscellaneous
areas.These map units are complexes, associations, or undifferentiated gréupsmplex consists of
two or more soils or miscellaneous areas in such an intrigateern or in such small areas that they
cannot be showneparately on the mapsThe pattern and proportion of the soils or miscellaneous
areas are somewhat similar all areas.AlphaBeta complex, 0 to 6 percent slopes, is an example.
association is made up of two or more geographically associatedsailscellaneous areas that are
shown as one unit on the map8ecause of presemr anticipated uses of the map units in the survey
area, it was not considergaractical or necessary to map the soils or miscellaneous areas separately.
Thepattern and rehtive proportion of the soils or miscellaneous areas are somewinatar. Alpha

Beta association, 0 to 2 percent slopes, is an examfteundifferentiated group is made up of two or
more soils or miscellaneous arehst could be mapped individually bare mapped as one unit
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because similainterpretations can be made for use and managemerte pattern and proportioof

the soils or miscellaneous areas in a mapped area are not unifArrarea came made up of only one
of the major soils or miscalheous areas, or it can be madp of all of them.Alpha and Beta soils, 0 to
2 percent slopes, is an examplBome surveys include miscellaneous are&igsch areas have little or no
soilmaterial and support little or no vegetatiorRock outcrop is aexample. Additional information
about the map units described in this report is availabletiver soil reports, which give properties of
the soils and the limitations, capabilitiemd potentials for many use®lso, the narratives that
accompany thedl reportsdefine some of the properties included in the map unit descriptions.

Table3. Soil Series and percentage of soil series wRbikm? centered on the tower
AreaObiject Interest (AOI) is thmapping unit from NRCS.

Santa Cruz and Parts of Cochise and Pima Counties, Arizona (AZ667)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
An Anthony soils 0.0 0.0%
Ao Anthony soils, very gravelly variants 2978 49 5%
BhD Bernardino-Hathaway association, rolling 04 0.1%
Cn Cave gravelly sandy loam 2266 37.6%
SoB Sonoita gravelly sandy loam, 1 to 8 percent slopes 773 12.8%
Totals for Area of Interest 602.3 100.0%

Santa Cruz and Partef Cochise and Pima Countiegrizona - Aot Anthony soils, very gravelly
variants Map Unit SettingElevation: 3,000 to 3,600 feet Mean annual precipitation: 11 to 12 inches
Mean annual air temperature: 64 degrees F FHfost period: 200 to 250 dayelap Unit Composition
Anthony and similar soils: 0 percent Anthony and similar soils: 0 peBestription of AnthonySetting
Landform: Alluvial fans Landform position (Bdomensional): Summit Landform position (three
dimensional): Tread Dowslope shape: Lirsg Acrossslope shape: Linear Parent material: Recent
gravelly alluvium derived from granite and/ or recent gravelly alluvium derived from limestone
Properties and qualitiesSlope: 1 to 5 percent Depth to restrictive feature: More than 80 inches
Drainage lass: 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:
Occasional Frequency of ponding: None Calcium carbonate, maxgontant: 15 percent Maximum
salinity: Nonsaline (0.0 to 2.0 mmhos/cm) Available water capacity: Low (about 5.9 irtleeg)etive
groupsLand capability (nonirrigated): 6s Ecological site: Sandy Loah6"1R2.z. Deep (R041XC318AZ)
Typical profile 0 to 16 inches: Fine sandy loam 16 to 60 inches: Very gravelly fine sandy loam
Description of AnthonySetting Landform: Alluvial fans Landform position (adimensional): Summit
Landform position (threglimensional): Tread Dowslope shape: Linear Acres®pe slape: Linear
Parent material: Recent gravelly alluvium derived from granite and/ or recent gravelly alluvium derived
from limestoneProperties and qualitiesSlope: 1 to 5 percent Depth to restrictive feature: More than 80
inches Drainage class: Well drain€dpacity 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: Occasional Frequency of ponding: None Calcium carbonate, maximum content: 15 percen
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) Available water capacity: Low (about 5.9 inches)
Interpretive groupsLand capability (nonirrigated): 6s Ecological site: Sandy Loah®"1@.z. Deep
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(RO41XC318AZypical profile0 to 2 inches: Gravellyaady loam 2 to 16 inches: Fine sandy loam 16 to
60 inches: Very gravelly fine sandy loam

Santa Cruz and Parts of Cochise and Pima Counfieggpna- Ant Anthony soils Map Unit Setting
Elevation: 2,900 to 3,800 feet Mean annual precipitation: 11 to 1Bdadviean annual air temperature:

64 degrees F Fro$tee period: 200 to 250 dayslap Unit CompositionAnthony and similar soils: 80
percent Description of AnthonySetting Landform: Alluvial fans, flood plains Landform position {two
dimensional): Summit Laform position (threedimensional): Tread, dip Dowsiope shape: Linear
Acrossslope shape: Linear Parent material: Mixed stratified alluvRnoperties and qualitiesSlope: 1

to 3 percent Depth to restrictive feature: More than 80 inches Drainage clasis:avdined Capacity of
the most limiting layer to transmit water (Ksat): Moderately high to high (0.57 to 1.98 in/hr) Depth to
water table: More than 80 inches Frequency of flooding: Rare Frequency of ponding: None Calcium
carbonate, maximum content: 6 pgent Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) Available
water capacity: Moderate (about 7.6 incheljterpretive groupsLand capability (nonirrigated): 6s
Ecological site: Sandy Loam 12’ p.z. Deep (R0O41XC318A¥pical profile0 to 22 inchesSandy loam

22 to 36 inches: Gravelly sandy loam 36 to 47 inches: Loam 47 to 60 inches: Sandy loam

Santa Cruz and Parts of Cochise and Pima Courigzona- BhDr BernardinoHathaway association,
rolling: Map Unit SettingElevation: 3,600 to 5,400 feet Mean annual precipitation: 14 to 20 inches
Mean annual air temperature: 55 to 63 degrees F Fhest period: 160 to 220 dayMap Unit
CompositionBernardino and similar soils: 55 percent Hathaway and similar soils: 25 p&escription

of Bernardino Setting Landform: Plains, fans Landform position (tdimensional): Summit Landform
position (threedimensional): Tread Dowslope shape: Convex Acresspe shape: Convex Parent
material: Old alluvium derived from igneous roakd/or old alluvium derived from tuff and/or old
alluvium derived from limeston®roperties and qualitiesSlope: 2 to 15 percent Depth to restrictive
feature: More than 80 inches Drainage class: Well drained Capacity of the most limiting layer to transmit
water (Ksat): Moderately low to moderately high (0.06 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: 10 percent Maximum salinity: Nonsaline to very slighdline (0.0 to 4.0 mmhos/ cm) Available
water capacity: Moderate (about 7.5 incheljterpretive groupsLand capability (nonirrigated): 6e
Ecological site: Clay Loam Upland1B2 p.z. (R041XC305AR)pical profile0 to 9 inches: Gravelly clay
loam 9 to15 inches: Gravelly clay 15 to 60 inches: Gravelly sandyDemtription of Hathawaysetting
Landform: Fans, plains Landform position @#®imensional): Summit Landform position (three
dimensional): Tread Dowslope shape: Convex Acresepe shape: ConxeParent material: Gravelly

old alluvium derived from igneous and sedimentary rBckperties and qualitiesSlope: 2 to 30 percent
Depth to restrictive feature: More than 80 inches Drainage class: Well drained Capacity of the most
limiting layer to transmiwater (Ksat): Moderately high to high (0.57 to 1.98 in/hr) Depth to water table:
More than 80 inches Frequency of flooding: None Frequency of ponding: None Calcium carbonate,
maximum content: 15 percent Maximum salinity: Nonsaline to very slightly s@ifeto 4.0 mmhos/

cm) Available water capacity: Moderate (about 6.2 inchbeggrpretive groups Land capability
(nonirrigated): 6e Ecological site: Limy Sloped@2p.z. (R0O41XC308AR)pical profileO to 5 inches:
Gravelly sandy loam 5 to 10 inchesa®lly sandy clay loam 10 to 20 inches: Gravelly sandy loam 20 to
39 inches: Very gravelly sandy loam 39 to 60 inches: Sandy loam

Santa Cruz and Parts of Cochise and Pima Countigspna- Crt Cave gravelly sandy loanMap Unit
Setting Elevation: 3,200 3,800 feet Mean annual precipitation: 11 to 12 inches Mean annual air
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temperature: 64 degrees F Frefsee period: 240 to 270 daydap Unit CompositionCave and similar
soils: 95 percentDescription of CaveSetting Landform: Alluvial fans Landform padsit (two-
dimensional): Summit Landform position (thrd@gnensional): Tread Dowslope shape: Convex Acress
slope shape: Convex Parent material: Gravelly old alluvium derived from igneous rock and/ or gravelly
old alluvium derived from granite and/or gralebld alluvium derived from limeston@roperties and
gualities Slope: 0 to 5 percent Depth to restrictive feature: 4 to 20 inches to petrocalcic Drainage class:
Well drained Capacity of the most limiting layer to transmit water (Ksat): Very low to medietatv

(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: 25 percent Maximum salinity: Nonsaline (0.0
to 2.0 mmhos/cm) Sodium adsorption ratio, maximus@.0 Available water capacity: Very low (about
0.7 inches)nterpretive groupsLand capability (nonirrigated): 7s Ecological site: Limy Uplafidb1p.z.
(RO41XC309AZypical profile0 to 7 inches: Gravelly sandy loam 7 to 18 inches: Cemented méit@rial

to 60 inches: Very gravelly sandy loam

Santa Cruz and Parts of Cochise and Pima Courigspna- SoB Sonoita gravelly sandy loam, 1 to 8
percent slopes Map Unit SettingElevation: 3,800 to 5,000 feet Mean annual precipitation: 10 to 14
inches Mean anual air temperature: 59 to 64 degrees F Frvee period: 200 to 265 days Map Unit
Composition Sonoita and similar soils: 85 percd@ascription of SonoitaSetting Landform: Terraces,
alluvial fans Landform position (twdimensional): Summit Landform gition (threedimensional):
Tread Dowrslope shape: Convex Acreslspe shape: Convex Parent material: Old alluvium derived
from igneous rock and/or old alluvium derived from granReoperties and qualitiesSlope: 1 to 8
percent Depth to restrictive feate: More than 80 inches Drainage class: Well drained Capacity of the
most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr) Depth to water table: More than 80
inches Frequency of flooding: None Frequency of ponding: None Calcium carboaatmum content:

5 percent Available water capacity: Moderate (about 7.2 incte®rpretive groupsLand capability
(nonirrigated): 6e Ecological site: Sandy Loam Uplanti61Z.z. (RO41XC319AR)pical profile0 to 4
inches: Gravelly sandy loam 4 toiB6hes: Gravelly sandy loam 26 to 60 inches: Gravelly sandy loam

3.3.2 Soil semvariogram description

The goal of thisspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arraguchthat data farther apat can be considered spatially independent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial autocorrelation between mapped samples of a quantitative variahdg §oil
property datain our case).In an empiricalsemiariogram, the averagef the squared differenceof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of theeage semvariance versus distance class (Figp)re
For the theoretical variogram models considered here, the gar@nce will converge othe total
variance at distances for which values are no longer spatially@rnelated (this is referred to dke
range, Figur®).

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

fit a semivariogram model to the empirical semivariogram. This model is then assumed to quantitatively
represent the correlation aa function of distancéFigureb), the range, the sill (the sill is the asymptotic
value of semvariance at the range), and the nugget (which describes sampling error or variation at
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distances below those separating the closest pairs of samplé®).range, sill and nuggetre estimated
from theoretical models thaarefitted to the empirical variograms using mdinear least squares
methods.

The variogram analysis will be used, to determine the spatial scales at which we can consider soil
measurementspatially independent. This characterization will directly informrtiieimumdistance
betweeni) soil plos within each soil arrayij) the soil profile measurementsi) EP plots, antV) the
microbial samplindpcations These data will directly infsmn NEON construction and site design
activities.

T(5.5)

Partial !

Sill '
i ':- .
i Sill

Range i
Mugget { o )
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 temperaturel@ cm) and moisture (@5 cm) were takeion 25 August
2010 at theSanta Ritaite. The samplig points followed the spatially cyclic sampling design by Bond
Lamberty et al(2006)(Figure). Soil temperature and moisture measurements were collected along
three transects 200 m, 84 m, and84 m) located in the expected airshed &anta RitaDetails of how
the airshed was determined are provided beldail temperature was meared withplatinum
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resistance temperature sensors (RTD 810, Omega Engineering Inc., Stamford <oilnaoidture was
measured withitime domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

As well as measuring soil temperature andisture at each sample point in Figreaneasurements

were also taken 30 cm in front and behind the sampling point along the axis of the transect. For
example, at the 2 m sampling point, soil temperature and moisture was measured at 1.7 m, 2 m, and 2.3
m; this data is referred to as 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 cotree changes in temperature and

moisture throughout the day.

Data collected were used for geospatial analyses of variograms in the R statistical computing language
with the geoR package to test for spatial autocorrelaifdrangmaret al. 1986; Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 208h) estimate the tance necessary for independence among

soil plots in the soil arrayio 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 regression and using the residuals for the semivariogram
analysis. Soil temperature and moisture data, R codilts, 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 Results and interpretation
3.3.3.1 Soil Temperature

Soil temperature dataasiduals, after accounting for changes in temperature in the stationary data and
any remaining time of day trend, were used for the semivariogram analysis (Figipeploratory data
analysis plots show that themgas no distinct patterning of the residisafFigure8, left graphs) and
directional semivariogramdo not show anisotropyFigure8, center graph)An isotropic empirical
semivariogram was produced and a sphericallelavas fitted using Cressie weights (Figdireght

graph). The model indicatesdistance of effective independenceldi m for soil temperature.
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Figure?. Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperature in the stationary datal€s) and a linear
regression based on time of day (line). Right graph: residual temperature data after correcting for

changes temperature in the stationary data and the time of day regression. Data in the right graph were

used for the semivariogram alyais.
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Figure8. Left graphs: exploratory data analysis plots for residuals of temperature. Center graph:

directional semivariograms for residuals of temperature. Right graph: empirical semivariogram (circles)

and model (line) fit to residuals of teramature.

3.3.3.2 Soil water content

Soil water content data residuals, after accounting for changes in water content in the stationary data

and any remaining time of day trend, were used for the semivariogram analysis (igbxploratory
data analysis plots show that there was distinct patterningdf the residuals (Figurg0, left graph) and
directionalsemivariograms do not show anisotroffyigurel0, center graph). Arsotropic empirical

Pagel4of 67




Author.
Luo/ Ayres/Loescher

Date09/23/2011

n e ;.3 n Title: D14FIUSite CharacterizationSupporting Data

NEON Doc.:/NEONDOQ011047

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

Revision: B

semivariogram was produced and a sphal model was fitted using Cressie wegy(FigurelO, right
graph).The model indicates a distance of effective independencEraf for soil water content.
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Figure9. Left graph: mobile (circles) and stationary (line) soil water content dataeCegraph: water
content data after correcting for changes in water content in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual water content data after correcting for
changes water content in the stahary data and the time of day regression. Data in the right graph

were used for the semivariogram analysis.
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FigurelO. Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for rieluals of water content. Right graph: empirical semivariogram (circles)

and model (line) fit to residuals of water content.
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3.3.3.3

Soil array layout and soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatsdnddnce

in nonmeasured soil parameters (i.e., other than temperature and water content) and the maximum
distance allowable between soil plots is 40 m due to cost constraints. The estimated distance of
effective independence wakd m for soil temperatureand 17 m for soil moisture. Based on these

results and the site design guidelines the soil plotSatta Ritshall be place@5m apart. The soil

array shall follow the linear soil array design (Soil Array Pattern B) with the soil plots being 5 m x 5 m.
Thedirection of the soil array shall #20° from the soil plot neareghe tower (i.e., first soil plgt The
location of the first soil plot will be approximatedy.91082°;110.83543° The exact location of each

soil plot will be chosen by an FIU treanember during site construction to avoid placing a soil plot at an
unrepresentative location (e.g., rock outcrop, drainage channel, large tree, etc). The FIU soil pit for
characterizing soil horizon depths, collecting soil for-sfiecific sensor calibtion, and collecting soil

for the FIU soil archive will be located3it.90863-110.83781(primary location); 081.90830;
110.8373¢alternate location 1 if primary location is unsuitable)33r90804-110.83694(alternate
location 2 if primary locabn is unsuitable). A summary of the soil information is shown in Zadhel

site layout can be seen in Figuki.

Dominant soil series at the sitAnthony soils, very gravelly varian®he taxonomy of this soil is shown

below:

Order. Entisols

Suborder Fluvents

Great group Torrifluvents
Subgroup Typic Torrifluvents

Family. Coarsdloamy, mixed, superactive, calcareous, thermic Typic Torrifluvents

Series Anthony soils, very gravelly variants

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

Soil plot dimensions 5mx5m
Soil array pattern B
Distance between soil plots: x 25m
Distance from tower to closest soil plot: y 16m

Latitude and longitude of*1soil plot OR
direction from tower

31.91063,-110.8353°

Direction of soil array

120

Latitude and longitude of FIU soil pit 1

31.90863;110.83781(primary location)

Latitude and longitude of FIU soil pit 2

31.90830;110.8373qalternate 1)

Latitudeand longitude of FIU soil pit 3

31.90804;110.83694alternate 2)

Dominant soil type

Anthony soils, very gravelly variants

Expected soil depth

>2m

Depth to water table

>2m

Expecteddepth of soil horizons

Expected measurement depths

0-0.05m (Gravelly sandy loajn

0.083m
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0.050.41m (Fine sandy loain 0.23m

0.41-1.52m (Very gravelly fine sandy logm 0.97m

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

34 Airshed
341 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
speed over a given timeses, Figurd2. The weather data used to generate the following wind roses

are fromSanta Rita Creosote AmeriFlux tovgée at 31.9083, -110.8395, which is 460m from NEON
tower site The orientation of the wind rose follows that of a compéassume declination applied)

When we describe the wind directions it should be noted that they are the cardinal direction that wind
blows from. The directions of the rose with the longest spoke show wind directions with the largest
frequency. These wind roses are subdivided intd4asardinal directions.
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3.4.2

Title: D14FIUSite CharacterizationSupporting Data

Author.
Luo/ Ayres/Loescher

Date09/23/2011

NEON Doc.:/NEONDOQ011047

Revision: B

Results (graphs for wind roses)

WIND ROSE FLOT
Dom14_Santa Rita Experimental Range Core Site, Lat: 31.91071502, Long: -110.835488!
Santa Rita Creosote AmeriFlux tower; Lat: 31.9083, Long: -110.8395; Jan-Mar 2008-

Convention: Blowing From

INORTH

25%

20%

15%

Resultant Vector
l 147 deg - 24%

WIND SPEED

OWMENT

Saperation < 500 m. Data for
WR are from Shirley (Kurc)
Papuga
[shiriey.papuga@gmail.com].
More Info about her tower can
be found at

hittp:/jpublic. orni. gov/amertflux/Si
te_info/steinfo cfm?KEYID=us.s
r_creosote 01

DATA PERIOD

2008-2009
Jan 1 - Mar 31
00:00 - 23:00

FEED

Hongyan Luo

DATE

8/16/2010

WRPLOT View - Lakes Ervirormental Softwrs

WIND ROSE FLOT

Dom14_Santa Rita Experimental Range Core Site, Lat: 31.91071502, Long: -110.835488
Santa Rita Creosote AmeriFlux tower; Lat: 31.9083, Long: -110.8395; Apr-Jun 2008-

Convention: Blowing From

[NORTH

15%

12%

Resultant Vector
l 201 deg - 30%

WIND SPEED
(ms)

B =11
88-111
57-88
18- 57
21-38
O o0s-21
Caims: 0.03%

| ]

OMMENT

‘Saperation < 500 m. Data for
WR are from Shirley (Kurc)

Papuga

[shirley papuga@gmail com].
More info about her tower can
be found at

hitp:/jpublic. orni. gov/ameriflux/Si
te_info/steinfo.cim?KEYID=us.s
r_creosote 01

DATAFERIOD

2008-2009
Apr 1 - Jun 30
00:00 - 23:00

0.03%

Hongyan Luo

8/16/2010

WRPLOT View - Lakes Envrormantal Softwars
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Dom14_Santa Rita Experimental Range Core Site, Lat: 31.91071502, Long: -110.8354889

Title: D14FIUSite CharacterizationSupporting Data

Author.

Luo/ Ayres/Loescher Date09/23/2011

NEON Doc.:/NEONDOQ011047

Revision: B

Convention: Blowing From

Santa Rita Creosote AmeriFlux tower; Lat: 31,9083, Long: -110.8395; Jul-Sep 2008-2009

NORTH

Ssperation <500 m. Data for

| WR are from Shirley (Kurc)

Papuga

[shirey papuga @gmail com]
Mare info about her tower can
be found at

hitp /ipublic. ol goviemerifiux/Si
te_infolstelnfo cim?KEYID=us s
r_creosote. 01

20%
2008-2009
16% Jul 1 - Sop 30
00:00 - 23:00
12% L
3803 hrs. 0.48%
1.94 mis
T
| WeST BASK NEON, Inc
-y
< ' Hongyan Luo
WIND SPEED -
(mis)
o - 81672010
B es-
W coee
B ss-57
] 21-38
] 0s-21
Resutlant Vector Caims:0.18%
| 180 deg- 26% P "
NG ROSEPLOT SENTS
Dom14_Santa Rita Experimental Range Core Site, Lat: 31.91071502, Long: -110.8354889 Convention: Blowing From Saperation <500 m. Data for
Santa Rita Creosote AmeriFlux tower; Lat: 31.9083, Long: -110.8395; Oct-Dec 2008-2009 WR are from Shirley (Kurc)
Papuga
[shirley.papuga@gmeil com].
dmmrea More info about her tower can
|NORTH be found at
H hitp://public.ornl.gov/ameriflux/Si
te_Infolsitelnfo cim?KEYID=us s
r_creosote.
25% >
OATAPERIGD
2008-2009
20% Oct 1 - Dec 31

IwesT |

Resultant Vector
l 144 deg- 27%

WIND SPEED
(mJs)

|SOUTH

00:00 - 23:00

TOTALCOUNT | CALMWINDS

4384 hrs. 0.07%

'AVG WIND SPEED

246 m/s
OMPANY NANE

NEON, Inc

VODELER
Hongyan Luo
OATE

8/16/2010

FROLECT N

VVRPLOT Viow - Lakes Envronmart Sofware

Figurel2. Windrosedrom the Santa Rita Corsite.

Data used here are hourly dafeom 2008to 2009 Data was collected and obtained froganta Rita
Creosote AmeriFlux tower site 81.9083, -110.8395. It is assumed that the wind data was corrected
for declination. Panels are (m top to bottom), JarMar, AprJun, JuSept, and OeDec.
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3.4.3 Resultant vectors

Table5. The resultant wind vectors froffanta Rita Core sitesing hourly data fron2008to 2009.

Quarterly (seasonal) timeperiod Resultant vector % duration
January to March 147 24

April to June 201° 30

July to September 18¢ 28
October to December 144 27

Annual 168 na.

3.4.4 Expected environmental controls on source area

Two types of models wereommonlyused to determine the shape and extent of the source area under
different and contrasting atmospheric stability classes. An inverted plume dispersion model with
modeled cross wind salions were used for convectivanditions (Horst and Weil 1994). For strongly
stable conditions, and Lagrangian solution was ug@trhann and Meixner 2001Yhe source area

models where bounded by the expected condisodepictthe extreme conditions. Convective

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

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

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

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

Here,we usal a webbased footprint model to determine the footprint area under various conditions
(model info:http://www.geos.ed.ac.uk/abs/research/micromet/EdiToojsMWinds usedo run the
model and generatéollowingmodel results arextracted fromthe wind roses.Vegetation information,
temperature and energy information were either from the RFI document, previous site visit report,
available data files or best estimated framrperienced expertMeasurement 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 §i#es 1-3 and 46 represents the expected
conditions forsummer and winter conditions, respectively, with maximum and mean windspeeds
(daytime convective) and nighttimstéble atmospherésconditions. The windvectorfor each run was
estimated from wind roses and placed as a centerline in the siteip included in the graphic§he
width of the footprint was also estimated using the lengittweenthe isopleth 0f80% cumulative flux
and center lindo calculate theangle from centerline This information, along with distance of the
cumulative fluxsopleths and wind direction, will define the source area for the flux measurements on
the top of the tower.
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Table6. Expected environmental controls to parameterize the source area model, and associated results
from SRERdvanced site.

Parameters Run 1 Run 2 Run 3 | Run 4 Run 5 Run 6

Approximate season | summer winter Units
Day Day Night | Day Day night qualitative
(max WS) | (mean WS) (max WS) | (mean WS)

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

Measurement height 6 6 6 6 6 6 m

Canopy Height 3 3 3 3 3 3 m

Canopy area density 1.8 1.8 1.8 1.8 1.8 1.8 |m

Boundary layer depth 4000 4000 2800 2800 2800 1100 |m

Expected sensibl 600 600 -150 275 275 75 | W m?

heat flux

Air Temperature 35 35 24 23 23 15 °C

Max. windspeed 8.8 2.5 3.0 5.7 2.7 30 |ms!

Resultant wind vector 120 120 240 120 120 240 | degrees

Results

(zd)/L -0.01 -0.29 0.25 -0.02 -0.15 0.08 | m

d 2.20 2.20 2.20 2.20 2.20 220 |m

Sigma v 3.30 2.50 1.80 2.30 1.80 1.80 | m’s®

Z0 0.18 0.18 0.18 0.18 0.18 0.18 | m

u* 1.20 0.44 0.29 0.78 0.42 035 |ms!

Distance source area 0 0 0 0 0 0 m

begins

Distance of 90% 300 180 800 300 200 500 |m

cumulative flux

Distance of 80% 200 100 400 200 120 250 |m

cumulative flux

Distance of 70% 100 50 250 120 80 200 |m

cumulative flux

Peak contribution 25 15 25 25 15 25 m

3.45 Results (source area graphs)
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Brightnes distribution

footprint boundary, %

L Plot Footprint ]

[ Save Footprint ] [Output Footprint ]

[Save Dish’ibuﬁon] [Save Integrated ]

Crosswind integrated fraction
' uon,:usu;. a.v\uemu,iu.lno pa;éJﬁay.u pﬁmssmj

t
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
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| —— Cro=ss wind integrated —— Cummulative < Crozs wind integrated Peakl

Figurel3. SRER Forest summer daytime (convective) footprint output with max wind speed.
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(v 800
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Figure 14 SRER summer daytime (convective) footprint output with mean wind speed.
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Figure 15SRER summer nighttime (stable) footprint output with mean wind speed.
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Figurel6. SRER winter daytime (convective) footprint output with max wind speed.
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Figurel7. SRER winter daytime (convective) footprint output with mean wind speed.
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Figurel8. SRER winter nighttime (stable) footprint output with mean wind speed.
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3.4.6 Site design and tower attributes

According to wind roses, the prevailing wind directammesfrom 110xto 135x (major airshed,

clockwise from 1)+ YR FNRBY wHnnx (2 HTnx 0a$sO0zhypoiRghoNthel A NAEKSR:
year. Tower should be placed to a location to best catch the signals from the airshed of the ecosystem in
interest, whichis Creosote open shrubland her&o avoid the errors induced from the conversion from

the northing and easting coordinatés decimal degrees, we found the tower locatimarker (a pile of

rocks) and verfiethe GPS reading. The coordinates change f84rA1071502-110.83548890

31.91068;110.83549. Thereforeht towerlocationis 31.91068-110.83549

Eddy covariance, sonic wind and air temperatiio®@m armsorientation toward theSWwill be best to
capture signals from all major wind directiof&diation boom armsshould always be facing south to
avoid any shadowing effects from the tower structure. idgtrument hut should be outside the

prevailing wind airshed to avoid disturbance in the measurements of wind and should be positioned to
have thelonger side parallel 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 theoutheastside of tower and haathe longer side parallel tE2NW
direction.Because this isneopen shrubland, short statuecosystem, the distance between the tower

and the instrument huts ~20 m. Therefore, we require the placement of instrument hut3d£91082, -
110.83543.

Canopy height is ~1.5 to 2.5 m around tower site with lowest branches at ground RrieKly pear
cactusform upper understory with height £.0m. Barrel cactus and other annuals form the lower
understory with height 0.8 0.5 m. We require #neasurement layerson the tower with top
measurement heilgt at 8 m, and rest layers aré¢m, 1.8 m, and 0.25m, respectively, to best
characterize the fluxes on the tower top and environmental conditions in profile.

DFIR(Double Fenced International Referenegll be usedor bulk precipitation collectionCoordinates
are31.91107;110.83500Q which is ~65 m on north east to tower and outside the major and secondary
airshed.Wet deposition collectowill collocate at the top of the toweiSee AD 04 for further

information and requirements for bulk precipitation collection and wet deposition collection.

The site layout is summarized in the table below. Assume the projected area of the tower is square.
Anemometer/temperature boom arm directions 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 hut projection on the ground. The numbering ofrtteasurement levelss

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

Table 7. Site design and tower attributes f&RERdvanced site.

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

Attribute lat long degree  meters notes

Airshedarea MM X Clockwise fronirst
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MO p X angle
(major),
HNnX
HT NX
(secondary)
Tower location 31.91068° -110.83549 -- -- same site, new
coordinates
Instrument hut 31.91082° -110.83543°
Instrument hut orientation -- -- 12¢° - 30¢r
vector
Instrument hut distance z -- - -- 18
Anemometer/Temperature -- -- 200 -
boom orientation
DFIR 31.91107° -110.83500
Height of the measurement
levels
Level 1 0.25 m.a.g.l.
Level 2 1.8 m.a.g.l.
Level 3 4.0 m.a.g.l.
Level 4 8.0 m.a.g.l.
Tower Height 8.0 m.a.g.l.

See AD 03 for technical requirement to determine the boom height for the bottom most measurement
level.
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SOAS I S 3 &

Figurel9. Site layout folSanta Ritdower site.
i) Tower location is presented (red pin), ii) red lines indicate the airshed boundaries. Viedi®sY M M 1 X
G2 mMopx OYF22NJ FANEBKSRY Oft2014AaS FNBY mMmaxL | yR
H n natedthe airshed areathat would have qukty wind data without causing flow distortions,
respectively. iii) Yellow line is the suggested access road to instrumenivhirurple pin is the DFIR

location.

Boardwalksb PfOAYEFGStEer GKS RSOAaA2Yy (2 dzpgfedencegs2 | NRg |
There are strong science requirements 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 boandalks 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 places that collect water, or places whieeesnow 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. Hdté assumes that all conduits will be
either buried, or placed gide the boardwalk such that it does not extend beyond thé @914 m).
wide footprint. The boardwalk to access the tower is not on any side that has a boom.
Specific Boardwalks #tis site:

o All walkways in this Location shall be gravel, same widstaaslard boardwalk. This is because

boardwalks cause enhanced risk to technicians because they create safe haven for rattlesnakes.

. Gravel walkways from the access dirt road to instrument hut, pending landowner decision

o Gravel walkwayrom the instrumenthut to the tower to intersect on north face of the tower

o Gravel walkwayo soil array

. No Gravel walkwayrom the soil arrayGravel walkwayo the individual soil plots

Page300f 67



) itle: i iz ati ; Author.
ne E. n Title: D14FIUSite CharacterizationSupporting Data Luof Ayres/Loescher Date09/23/2011

NEON Doc.:/NEONDOQ011047 Revision: B

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

o Gravel walkwayeeded at DFIR site

The relative locations between tower, instrumenitrand boardwalk can be found in the Figure below:

Option 7, anemometer boom facing (generic) West
with Instrument Hut towards the North North

AC Unit @
[ |

INH JUaWNgSU|

Boardwalk distance TDB, average 25 m, in this case 18 m

Tower entrance

Anemometer boom, 4 m

Figure20 Generic diagram to demonstration the relationship between tower and instrument hut when
boom facing west and instrument hut on tiNorth towards the tower

This is a generic diagramThe actuallayout of boardwalk (or path if no boardwalk requiredand
instrument hut positionwill be thejoint responsibility of FCC arelU At this site, the boom angle will
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be 200 degrees, instrument hut will be on theortheasttowards the tower, thedistance between
instrument hut and tower is ~181. The instrument hut vector will bEENW (120 - 300°, longwise)

3.4.7 Information for ecosystem productivity plots

The tower atSanta RitaAdvanced site has been positioned to optimize the collection of ihfeviad

signals both temporally and spatially over the desired ecosyst@mogote shrubland Tower airshd

FNBFa&a FNB FNRY wmmnanx G2 mMopx OYF22N) FANARKSR:E Of20
FANEBKSRE Ot2016AaS T N&and 90% signals for fuxEndaduketheats mra K S & S|

distance of B0 m from tower, and 80% within0® m. We suggest FSU Ecosystem Productivity plots be

placed within the boundaries aimnx G2 Mopx OYlF22N) FANAKSR> Of 201 ¢
(seconddB  ANBKSRX Offr@égdwérha &S FTNBY HAanxo0

3.5 Issues and attentions

Santa Rita core site wasiginallychosenby Drs. H. Loescher and MKellerwith the strong support of
the Domain scientistsTo avoid the errors induced from the conversion frtima northing and easting
coordinatesto decimal degrees, FIU teafound the tower location marker (a pile of rocks) and retook
the GPS reading. The coordinates change f8&81071502-110.83548890 31.91068;110.83549.

An existing AmeFlux tower loated on the SE froNEON tower sités ~460 m away, which is outside
80% flux fetch area of NEON tower, thus not a condeodents chewing wires is common at this site.

All cables and wire need good protection. There am® regulatios about boardwalk athis site,
preference is gravel walkwal,ocal contacts worry that boardwalk may provide shady spots for rattle
snakes, thus may induce more risks for field crew, and suggelsbardwalk at this site, af boardwalk

is applied here, it should be on gnodi level.Dirt road around the tower site can be accessed by public.
Vandalism, security and shooting targets are concerns if tower and instrument hut can be seen from
road. Access road should be gated and locked.

A combwith dense teethwas suggested blpcal contacts as the best safety tool to pull out the fragile
cactus spines.

Page32of 67



o . N . Author.
n e ;.3 n Title: D14FIUSite CharacterizationSupporting Data | | o/ avreci oescher Date:09/23/2011

NEON Doc.:ANEONDOCD11047 Revision: B
4 JORNADARELOCATEABLE TOWER
4.1 Site description

NEON candidatRelocatablesite is located insidéhe property of Jornada Experimental Range operated

by the USDAAgricultural Research ServicBiqure 2). The study site is located in the northern
Chihuahuan Deserapproximately 2%m northeast olLas Cruces, New MexiddSA(+32.5 N;106.8 W,
elevation 1188 m). Annual precipitation is @ and maximum temperates average 13 °C in January

and 36 °C in June (info sourddtp://en.wikipedia.org/wiki/Jornada Basin_LTERhe Jornada&Basin

Long Term Ecological Research program is also located inside this range. It is in collaboration with the
USDA ARS Jornada Experimental Range, studies the causes and consequences of desertification: the
broad scale expansion of woody plants into gtasds that results in more "desert like" conditions.
Jornada LTER is interested in spatial and temporal variation in desertification dynamics, and how historic
legacies, the geomorphic template, transport vectors (wind, water, animals), and environrdexk
(climate, land use, disturbance) interact with the patch structure of the vegetation to determine past,
present, and future ecosystem dynamics across scales (info sdutpg/jornada-www.nmsu.edu/).

The Jornada Basin Long Term Ecological Research Program (JRN LTER) has been investigating
desertification processes since 1982. Significant progress has been made in understanding the causes
and consequences of desertification, although key questions remmaiasolved, including (1) How to
integrate diverse observations about flora, fauna, soils, hydrology, climate, and human populations
across spatial and temporal scales to improve our ability to understand current and historic patterns and
dynamics? (2) Howo processes interact across a range of scales and under different conditions to drive
desertification dynamics and constrain the conservation of biological resources? (3) How can the use
knowledge of desertification dynamics to more effectively promobe tconservation of biological
resources and the recovery of grasslands? This integration is the focus of current LTER studies (info
source: http:/en.wikipedia.org/wiki/Jornada_Basin_LTERJord R | [ ¢t9wQa NBaSI NDOK
providevery helpfulinitial informationi 2 b 9hb Q& &G dzRé @
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White: Sards
Missile
Testing|C T;

RadiumiSprings
.ow

A NEON Candidate Location

Domain - 14 Jornada LTER D Jomada LTER Property Boundary

Figure21. Jornada boundary magnd NEON candidate tower location
4.2 Ecosystem

Throughout southern New Mexico where the Jornada research site is located, largeuptead areas

that were formerly dominated by perennial grasses, including black grBoma€loua eriopodpand

mesa dropseed3porobolus flexuosyshave been replaced by desert shrubland species, in particular
creosotebushl(arrea tridentatd and honeymesquite Prosopis glandulo3aHistorical accounts of the

region report significant changes in vegetation starting in the late 1800s coincident with the expansion
of livestock grazing (Smith 1899, Wooton 1908). By 1912, the changes were sufficientljicitaata

area scientists and private land owners convinced the U.S. government to set aside Public Domain Lands
for the Jornada Range Reserve for the purpose of scientific investigation on shrub invasion and
subsequent loss of forage grasses. Much ofehidy research focused on quantifying utilization levels

for forage species, developing livestock production strategies to deal with drought, and developing
methods for shrub control and grass recovery. Exclosures were constructed aréidonglots were
established throughout the range to monitor the continued expansion of shrubs across the landscape.
Over the decades, numerous trials of various remediation approaches were put into place, from manual
and mechanical shrub removal to herbicide applicati@cdnstruction of terraces or other means of
redirecting surface flow of runofinfo sourcehttp://en.wikipedia.org/wiki/Jornada_Basin LTER
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More vegetation and land cover informatiamthis regionare presented below:
é. 5{%“5332‘2112““‘"“"
I Acriculture-Cultivated ?ups and Irrigated Agriculture

Boundary

Chihuahuan Semi-Desert Grassland and Steppe

Sandy Plai esert Grassland

Stabilized une and Sand Flat Scrub

Domain - 14 Jornada LTER

B ~ocky Mountain Lower Montane-Foothill Shrubland

] Rocky o
B son o h-White ge Desert Scrub

_— so

ra-Mojave Mixed Salt Desert Scrub
ra-Mojave Semi-Desert Chaparral
Mid-Elevation Desert Scrub,

Montane Mixed Conifer Forest and Woodland
. so land ana Savanna

EE \estern Great Plains Shortgrass Prairie

Figure22. Vegetative cover map diornadaand surrounding areas
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htm

Table8. Land cover information atornadsasite
(information is from USGS8itp://landfire.cr.usgs.gov/viewer/viewer.htm

Vegetation Type Area(km?) Percentage
Open Water 0.00 0.00
Barren 7.25 0.93
AgricultureCultivated Crops and Irrigated Agriculture 0.17 0.02
North American Warm Desert Sparsely Vegetated Systems 0.68 0.09
Madrean Encinal 0.17 0.02
Madrean Lower Montane Pir@ak Forest and Woodland 0.02 0.00
Madrean Pinyorduniper Woodland 15.56 1.99
Southern Rocky Mountain Piny@uiniper Woodland 0.16 0.02
Chihuahuan Creosotebush Desert Scrub 127.55 16.34
Chihuahuan Mixed Salt Desert Scrub 3.95 0.51
Chihuahuan Stabilized Coppice Dune and Sand Flat Scrub 184.72 23.66
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ChihuahuarSucculent Desert Scrub 0.01 0.00
Inter-Mountain Basins Big Sagebrush Shrubland 0.18 0.02
ApacheriarChihuahuan Mesquite Upland Scrub 139.37 17.85
Chihuahuan Mixed Desert and Thornscrub 106.67 13.66
Mogollon Chaparral 9.79 1.25
Rocky Mountain Gamb&akMixed Montane Shrubland 0.00 0.00
Madrean Juniper Savanna 0.06 0.01
ApacheriarChihuahuan Sentbesert Grassland and Steppe 158.33 20.28
Chihuahuan Gypsophilous Grassland and Steppe 0.04 0.01
Inter-Mountain Basins Serllesert ShrukSteppe 10.51 1.35
Chihuahuan Sandy Plains Séyassert Grassland 0.05 0.01
Inter-Mountain Basins Serbesert Grassland 0.69 0.09
Southern Rocky Mountain Montarfeubalpine Grassland 0.01 0.00
North American Warm Desert Riparian Systems 0.44 0.06
Rocky MountairMontane Riparian Systems 2.97 0.38
Introduced Riparian Vegetation 0.14 0.02
Introduced Upland VegetatieAnnual and Biennial Forbland 0.07 0.01
Chihuahuan Loamy Plains Desert Grassland 10.96 1.40
ChihuahuarSonoran Desert Bottomland and Swale Grassla 0.23 0.03
Total Area Sq Km 780.76 100

The representative ecosystem arouNdEON sités desert grasslandDominant plantsare Black grama
grass(mean height ~ 40 cminixed withMesquite shrunlmean height ~ 1.3 ngnd Yuccdmean height
~ 2 m.Although grass is the dominant ecosystem type at this sitec¥and Mesquite shrub have large
influence on the surface roughness with regarding to aerodynamics at this sitefdie, yucca canopy
height will be used when desighe tower at this site

Table9. Ecosystenand siteattributes for JornadaRelocatablesite.

Ecosystem attributes Measure and units
GrassMean canopy height 0.4m
GrassSurface roughnes8s 0.06m
Gras<Zero place displacement height 0.2m
Yucca Mean canopy height 2.0m
Structural elements Desert grasslanadypen,homogenous
Time zone Mountain time
Magnetic declination 9° 7' E changing by 0° 6' W/ye

Note,

4From field survey.

® Although grass is the dominant ecosystem type at this site, YaeduMesquite shrub have large
influence on the surface roughness with regarding to aerodynamics at this site. Therefore, yucca canopy
height will be used when design the tower at this site.
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Figure23 Desert grassland is the dominant ecosysterd@hada Relocatable site
4.3 Soils
4.3.1 Description of soils

Soil data and soil maps (Fig@4 Table 1pbelow forJornadaower site were collectedrom 2.6 km?

NRCS soil magisttp://websoilsurvey.nrcs.usda.gov/app/HomePage.h)to determine the dominant

soil types in the larger tower foot print. This was done to assure that the soil array is in the dominant (or
in the cadominant) soil type present in the tower footprint.
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Figure24 2.6km? soil map forJornadarelocatable site.

Soil Map Units Description:

The map units delineated on the detailed soil maps in a soil survey represent the soils or miscellaneous
areas in the survey ared he map unit descriptions in thisport, along with the maps, can be used to
determine the composition and properties of a unithemap unit delineation on a soil map represents

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

and naned according to the taxonomic classification of the dominant s@ilghin a taxonomic class

there are precisely defined limits for the properties of the so@s the landscape, however, the soils

are natural phenomena, and they have the characterigigability of all natural phenomenalhus, the

range of some observed properties may extend beyond the limits defined for a taxonomic/Alass.

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

Most minor soils have properties similar toase of the dominant soil or soils in the map unit, and thus
they do not affect use and managemerfthese are called necontrasting, or similar, components.

They may or may not be mentioned in a particular map unit descript@ther minor components,
however, have properties and behavioral characteristics divergent enough to affect use or to require
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different management.These are called contrasting, or dissimilar, componeftwey generally are in
small areas and could not be mapped separately beeani the scale used. Some small areas of strongly
contrasting soils or miscellaneous areas are identified by a special symbol on thelfriapkided in

the database for a given area, the contrasting minor components are identified in the map unit
desciptions along with some characteristics of eaé¢hfew areas of minor components may not have
been observed, and consequently they are not mentioned in the descriptions, especially where the
pattern was so complex that it was impractical to make enougteokations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness or accuracy of the
data. The objective of mapping is not to delineate pure taxonomic classesather to separate the
landscape into landforms or landform segments that have similar use and management requirements.
The delineation of such segments on the map provides sufficient information for the development of
resource planslf intensive e of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptieash description

includes general facts about the unit and gives important soil properties and qualities.

Soils that have profiles that are almost alike make gpibseries All the soils of a series have major
horizons that are similar in compositiathjckness, and arrangemengoils of a given series can differ in
texture of the surface layer, slope, stoniness, salinity, degree of erosion, and other characteristics that
affect their use.On the basis of such differences, a soil series is divideddil phasesMost of the

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

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

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

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

an example.

Anassaociatioris made up of two or more geographically associated soils or miscellaneous areas that are
shown as one unit on the map8ecause of present or anticipated uses of the map unitserstirvey

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 association, 0 to 2 percent slopesnsexample.

Anundifferentiated groups made up of two or more soils or miscellaneous areas that could be mapped
individually but are mapped as one unit because similar interpretations can be made for use and
management.The pattern and proportion of #1soils or miscellaneous areas in a mapped area are not
uniform. An area can be made up of only one of the major soils or miscellaneous areas, or it can be
made up of all of themAlpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveymcludemiscellaneous areasuch areas have little or no soil material and support little or
no vegetation. Rock outcrop is an exampkaditional information about the map units described in this
report is available in other soil reports, which givegedies of the soils and the limitations, capabilities,
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and potentials for many use#\lso, the narratives that accompany the soil reports define some of the
properties included in the map unit descriptions.

Table10. Soil series and percentage of soil series withBkm? centered on the towerJornada
relocatable site

Dona Ana County Area, New Mexico (NM&90)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
oP Onite-Pajarito association 451.7 70.8%
SH Simona-Harrisburg association 11.3 1.8%
WH Wink-Harrisburg association 1748 274%
Totals for Area of Interest 637.7 100.0%

Dona Ana County Area, New Mexie@Pr Onite-Pajarito associationMap Unit SettingElevation:
4,000 to 5,000 feeMean annual precipitation: 8 th0 inchedMean annual air temperature: 60 to 64
degrees Frostfree period: 190 to 230 daydap Unit CompositiorOnite and similar soils: 40 percent
Pajarito and similar soils: 30 percd?intura and similar soils: 15 percddéscription of OniteSetting
Landform: Basin floorsandform position (thre@limensional): Talbownslope shape: Lineakcross
slope shape: Lined&arent material: Igneous derived coaflsamy alluviumProperties and qualities
Slope: 1 to 5 perceridepth to restrictive feature: Moréhan 80 inchePrainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High @.@000 in/hr)Depth to water
table: More than 80 inchelSrequency of flooding: Norferequency of ponding: Nor@alcium
carbonate, maximuneontent: 40 percenMaximum salinity: Nonsaline (0.0 to 2.0 mmhos/cdadium
adsorption ratio, maximum: 1.8vailable water capacity: Low (about 5.8 incheg@rpretive groups
Land capability (nonirrigated): Erological site: Sandy (R042XB012Mpicd profile 0 to 5 inches:
Loamy sand to 18 inches: Sandy loab8 to 60 inches: Loamy sabescription of PajaritdSetting
Landform: Dunes on basin flodtandform position (threelimensional): RisBownslope shape: Linear,
convexAcrossslope shape: Lirax, conveXParent material: Mixed coardeamy alluviumProperties and
gualities Slope: 0 to 5 perceribepth to restrictive feature: More than 80 inchBsainage class: Well
drainedCapacity of the most limiting layer to transmit water (Ksat): High (@.@000 in/hr)Depth to
water table: More than 80 inchdsrequency of flooding: Norerequency of ponding: Nor@alcium
carbonate, maximum content: 5 perceltaximum salinity: Nonsaline (0.0 to 2.0 mmhos/cdodium
adsorption ratio, maximum: 1.Availablewater capacity: Moderate (about 8.4 inchéds)erpretive
groupsLand capability classification (irrigated): l2and capability (nonirrigated): #ecological site:
Sandy (R042XB012NWMypical profile0 to 8 inches: Fine sandy lod@rio 25 inches: Fine santham 25
to 60 inches: Fine sandy lodbescription of PinturéSettingLandform: Shrultoppice dunes on basin
floorsLandform position (threelimensional): RisBownslope shape: Convex, lineacrossslope
shape: Convex, line&arent material: Sandstoneedved eolian sandRroperties and qualitiesSlope: 0
to 5 percentDepth to restrictive feature: More than 80 inchBsainage class: Somewhat excessively
drainedCapacity of the most limiting layer to transmit water (Ksat): Higlety high (6.00 to 20.00
in/hr) Depth to water table: More than 80 inch&equency of flooding: Norérequency of ponding:
NoneMaximum salinity: Nonsaline (0.0 to 2.0 mmhos/cgodium adsorption ratio, maximum: 1.0
Available water capacity: Low (about 4.1 incHegrpretive groupsLand capability (nonirrigated): 7e
Ecological site: Deep Sand (R042XB011INMical profileO to 8 inches: Fine sar@lto 60 inches: Fine
sand
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Dona Ana County Area, New Mexie®H SimonaHarrisburg associationMap Unit SettingElevation:
4,000 t05,000 feetMean annual precipitation: 8 to 10 inchbtean annual air temperature: 60 to 64
degrees Frostfree period: 190 to 230 daydap Unit CompositiorSimona and similar soils: 50 percent
Harrisburg and similar soils: 25 perc@&wscription of Simon&ettingLandform: Fan piedmonts
Landform position (threglimensional): RisBownslope shape: Lineakcrossslope shape: Convex
Parent material: Calcareous sandy alluvidroperties and qualitiesSSlope: 1 to 5 perceridepth to
restrictive feature: 7 to 2@ches to petrocalciBrainage class: Well drain€hpacity of the most
limiting layer to transmit water (Ksat): Low teoderately low (0.01 to 0.06 in/h)epth to water table:
More than 80 inchefrequency of flooding: Noné&requency of ponding: Nor@lcium carbonate,
maximum content: 95 percerilaximum salinity: Nonsaline (0.0 to 2.0 mmhos/cgadium adsorption
ratio, maximum: 1.Available water capacity: Very low (about 1.4 inche®rpretive groupsLand
capability (nonirrigated): 7&cological g: Shallow Sandy (R042XB015Npical profileO to 2 inches:
Sandy loan? to 12 inches: Sandy loah2 to 60 inches: IndurateDescription of Harrisburgetting
Landform: Fan piedmontsandform position (threelimensional): RisBown-slope shape: Lineakcross
slope shape: Convd3arent material: Mixed coardeamy alluviunProperties and qualitieSlope: 1 to
10 percentDepth to restrictive feature: 20 to 40 inches to petrocaldiainage class: Well drained
Capacity of the most limiting layer to trandmiater (Ksat): Low tonoderately low (0.01 to 0.06 in/hr)
Depth to water table: More than 80 inch&sequency of flooding: Norferequency of ponding: None
Calcium carbonate, maximum content: 95 perchtaximum salinity: Nonsaline (0.0 to 2.0 mmhosjcm
Sodum adsorption ratio, maximum: 1 Available water capacity: Low (about 3.0 incHegrpretive
groupsLand capability (nonirrigated): Fcological site: Sandy (R042XB012Mpical profileO to 8
inches: Loamy sarito 24 inches: Sandy loa2d to 60 irthes: Indurated

Dona Ana County Area, New Mexie®WHt Wink-Harrisburg associationMap Unit SettingElevation:
4,000 to 5,000 feeMean annual precipitation: 8 to 10 inchbtean annual air temperature: 60 to 64
degrees Frostfree period: 190 to 230 daydap Unit CompositionVink and similar soils: 35 percent
Harrisburg and similar soils: 25 perc&wescription of WinkSettingLandform: Swales on fan piedmonts
Landform position (threelimensional): Difpown-slope shape: Concave, conviarossslope shape:
Concave, conveRarent material: Mixed calcareous coateamy alluviumProperties and qualities
Slope: 1 to 3 perceridepth to restrictive feature: More than 80 inchBsainage class: Well drained
Capacity of the most limiting layer to transmit waterggsHigh (1.98o 5.95 in/hr)Depth to water
table: More than 80 inchelSrequency of flooding: Norferequency of ponding: Nor@alcium

carbonate, maximum content: 40 percekiaximum salinity: Nonsaline (0.0 to 2.0 mmhos/csadium
adsorption ratio, maximuon: 1.0Available water capacity: Moderate (about 6.7 inches@rpretive
groupsLand capability (nonirrigated): Frological site: Sandy (R042XB012Mpical profileO to 2
inches: Fine sandy loainto 26 inches: Fine sandy lo& to 60 inches: Sandydm Description of
HarrisburgSettingLandform: Fan piedmonts, ridgeandform position (threelimensional): RisBown
slope shape: Conveicrossslope shape: Convdarent material: Mixed coardeamy alluvium
Properties and qualitieSlope: 1 to 5 percdrDepth to restrictive feature: 20 to 40 inches to petrocalcic
Drainage class: Well drain€hpacity of the most limiting layer to transmit water (Ksat): Low to
moderately low (0.01 to 0.06 in/hDepth to water table: More than 80 inch&sequency of floding:
NoneFrequency of ponding: Nor@alcium carbonate, maximum content: 5 percktaximum salinity:
Nonsaline (0.0 to 2.0 mmhos/cr®pdium adsorption ratio, maximum: 1A¥ailable water capacity: Low
(about 3.0 inchednterpretive groupsLand capabilitynonirrigated): 7eEcological site: Sandy
(RO42XB012NMypical profileO to 4 inches: Loamy fine saAdo 24 inches: Fine sandy lo&# to 60
inches: Indurated
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4.3.2 Soil semivariogram description

The goal of thigspect of thesite characterization is toadermine 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
characterzespatial autocorrelation between mapped samples of a quantitative varigtg §oil
property datain our case).In an empiricalsemiariogram, the averagef the squared differencsof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of the average sarance versus distance class (Figtbe
For the theoretical variogram models considered here, the gari@nce will converge othe total
variance at distances for which values are no longer spatially-earelated (this is referred to as the
range, Figur@b).

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

fit a semivariogram model to thempirical semivariogram. This model is then assumed to quantitatively
represent the correlation as a function of distan(€gure25), the range, the sill (the sill is the

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

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

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

T5.5)
Partial !
Sill ;
|
; Range E
Mucgel { - ')
Distance

Figure25. Example semivariogram, depicting range, sill, and nugget.
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Cycle 1 i} Cycle 2 —»

2 6 20 10 4 2
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8 30 6
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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) were taken on32August

2010 at theJornadasite. The sampling points followed tilspatially cyclic sampling design by Bend
Lamberty et al(2006)(Figure26). Soil temperature and moisture measurements were collected along
threetransects 210 m, 84 m, and 8¢#h) located in the expected airsheat Jornada Details of how the
airshed was determined are provided beldBoil temperature was measured wipfatinum resistance
temperature sensors (RTD 810, Omega Engineering Inc., Stamford Go)l amuisture was measured
with time domain diaelectrisensors (CS616, Campbell Scientific Inc., Logan UT)

As well as measuring soil temperature and moisture at each sample point inZ8goreasurements

were also taken 30 cm in front and behind the sampling point along the axis of the transect. For
exampe, 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 cambusly recorded at a single fixed

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

Data collected were used for geospatial analyses of variograms in the R statistical cortgmgirage

with the geoR package to test for spatial autocorrelaiidrangmaret al. 1986; Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 208h) estimate the distance necessary for independence among
soil plots in the soil arrayfo correct for changes in temperature and moisture over the sampling period,
the stationary data wasubtracted 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 regression and using thieuess for the semivariogram
analysis. Soil temperature and moisture data, R code, graphs, and R output can be found at:
PAFIUFIU_Site_CharacterizatiddXXYYYYY Y&haracterizatior5oil Measuremenisoil Data Analysis
(where XX = domain number and YYYY=¥ite name).
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4.3.3 Results and interpretation
4.3.3.1 Soil Temperature

Soil temperature data residuals, after accounting for changes in temperature in the stationary data and
any remaining time of day trend, were used for the semivariogram analysis (RiguExpbratory data
analysis plots show that there was distinct patterning of the residua{figure28, left graphs) and
directional semivariogramdo not show anisotropyFigure28, center graph)An isotropic empirical
semivariogram was produced and a sphatimodel was fitted using Cressie wegFigure?8, right

graph). The model indicates a distance of effective independend6é i for soil temperature.
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Figure27. Left graph: mobile (circles) and stationary (line) soil temperature data. Cgiateh:

temperature data after correcting for changes in temperature in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual temperature data after correcting for
changes temperature in the stationary daad the time of day regression. Data 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 temperat Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.

4.3.3.2

Soil water content

Soil water content data residuals, after accounting for changes in water content in the stationary data
and any remaining time of day trend, were used for the semivariogram analysis (EgyLEgploratory
data analysis plots show that there was distirct patterningof the residuals (Figurg0, left graph) and
directionalsemivariograms do not show anisotroff§igure30, center graph)An isotropic empirical
semivariogram was produced and a sphericatlel was fitted using Cressie weights (Figd@geright
graph).The model indicates a distance of effective independen@9a&fim for soil 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 changaswater content in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual water content data after correcting for
changes water content in the stationary data and the time of day regression. Data iglhgnaph

were used for the semivariogram analysis.
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Figure30. Left graphs: exploratory data analysis plots for residuals of soil water content. Center graph:
directional semivariograms for residuals of water content. Right graph: empirical semreamidgjrcles)
and model (line) fit to residuals of water content.

4.3.3.3 Soil array layout and soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured soil parameters (i.e., other theiemperature and water content) and the maximum
distance allowable between soil plots is 40 m due to cost constraints. The estimated distance of
effective independence wad m for soil temperature an@911m for soil moisture. Based on these
results andhe site design guidelines the soil plotslarnadashall be placedOm apart. The soil array
shall follow the linear soil array design (Soil Array Pattern B) with the soil plots being 5 m x 5 m. The
direction of the soil array shall #O(® from the sdiplot nearest the tower (i.e., first soil plotThe

location of the first soil plot will be approximate®2.59057:106.84261 The exact location of each sail
plot will be chosen by an FIU team member during site construction to avoid placing a tsailanto
unrepresentative location (e.g., rock outcrop, drainage channel, large tree, etc). The FIU soil pit for
characterizing soil horizon depths, collecting soil for-sfiecific sensor calibration, and collecting soil
for the FIU soil archive will bedated at32.59052-106.84377primary location); 082.59013;
106.84372alternate location 1 if primary location is unsuitable)3@:58973,-106.8436alternate
location 2 if primary location is unsuitable). A summary of the soil information isrsiolvablel1 and

site layout can be seen in FigiB&.

Dominant soil series at the sit®nite-Pajarito associatianThe taxonomy of this soil is shown below:
Order. Aridisols

Suborder ArgidsCambids

Great group Calciargid¢daplocambids

Subgroup TypicCalciargidd'ypic Haplocambids

Family. Coarsdloamy, mixed, superactive, thermic Typic Calciar@idarseloamy, mixed, superactive,
thermic Typic Haplocambids

Series Onite-Pajarito association
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Tablell. Summary of soil array and soil pit informationJatnada
0° represents true north and accounts for declination.

Soil plot dimensions 5mx5m

Soil array pattern B

Distance between soil plots: x 40 m

Distance from tower to closest soil plot: y 14m

Latitude and longitude of*isoil plot OR 32.59057;-106.84261

direction from tower

Direction of soil array 200°

Latitude and longitude of FIU soil pit 1 32.59052;106.8437 primary location)
Latitude and longitude of FIU soil pit 2 32.59013,106.8437alternate 1)
Latitudeand longitude of FIU soil pit 3 32.58973,106.84362 alternate 2)
Dominant soil type Onite-Pajarito association
Expected soil depth >2m

Depth to water table >2m

Expecteddepth of soil horizons Expected measurement depthis
0-0.13 m Loamy sanyd 0.07m

0.13:0.46 m (Sandy loam 0.30m

0.46-1.52m (Loamy sang 0.99m

"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.

Page47of 67



. . N . Author.
n e .3 n Title: D14FIUSite CharacterizationSupporting Data | | Ayres/Loescher Date09/23/2011
; Revision: B

NEON Doc.:/NEONDOQ011047

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

\

i
s\mi‘m’\m%?s 106/84275

towers32590681-106'84254
80iljpiti1tt32 5905” -106'84 377,

soilipit2&32 50013 -10684372

L

Soillpit 3532:589731-106:84362

L Soil array

route oot *..Google

Eyelalt . 6420/t

Flgure31 Slte layout at]ornadarelocatable sﬁeshowmg 50|I array and location of the FIU soil pit.

4.4 Airshed
441 Seasonal windroses

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

are fromIBP C@station, which is <80 mon the west toNEON tower siteThe orientation of the wind

rose follows that of a compagassume declination appliedWhen we describe thwind directions it

should be noted that they are the cardinal direction that wind blows from. The directions of the rose
with the longest spoke show wind directions with the largest frequency. These wind roses are
subdivided into a4 cardinal directhns.

4.4.2 Results (graphs for wind roses)
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WIND ROSE FLOT
Dom14_Santa Jornada LTER RC site, Lat: 32.5898796, Long: -106.842631 Convi
CO2 station at IBP, Lat and Long are not clear; Jan-Mar 2001-2005

ention: Blowing From

10%

[oxarerpD

Data for wind roses are from
CO2 station at IBP. Lat and
Long are not clear. The CO2
station was approximately 500
feet west of the proposed NEON
site (according to Dr Albert
Rango). Data were prepared by
David Thatcher
dthatche@nmsu.edu on
fip:/fjornada-ftp.nmsu.edu/usda/
David/NEON/.

2001-2005
Jan 1 - Mar 31
00:00 - 23:00

TOTAL COUNT CALMWINDS:

10323 hrs. 8.95%

AVG WIND SPEED
246 m/s
COMPANY NAME

NEONINC

me

4 Hongyan Luo
P WIND SPEED e
(m/s) >
; B - 8/17/2010
Bl ss-111
Ml s7-ss8
B - Wl 3s-57
i S S [ 21-36
. [ os-21
Resultant Vector Calms: 8.95%
' 250 deg - 32% s s?um PROECTIG
WRPLOT View - Lakes Envirormenal Sofwars
WIND ROSE PLOT COMMENTS
Dom14_Santa Jornada LTER RC site, Lat: 32.5898796, Long: -106.842631 Convention: Blowing From A
o Y > 2 Data for wind roses are from
CO2 station at IBP, Lat and Long are not clear; Apr-Jun 2001-2005 CO2 station at IBP. Lat and
Long are not clear. The CO2
station was approximately 500
me T = SR feet west of the proposed NEON
NORTH site (according to Dr Albert
» Rango). Data were prepared by
David Thatcher
“ o=l 8 dthatche@nmsu edu on
SR S ftp:/jomada-ftp.nmsu.edu/usda/
W David/NEON/.
s 3% DATA PERIOD
T 2001-2005
12% Apr 1 -Jun 30
\ 00:00 - 23:00
7 g R R 9% Y TOTAL COUNT CALM WINDS
\ 10304 hrs. 6.62%
6% “ AVG. WIND SPEED.
A \ i 3.03mis
! \ ! COMPANY NAVE
! i i T
4 P 4 e | NEONINC
/ } MODELER
& Hongyan Luo
/ ! WIND SPEED s
r (mis)
[ 8117/2010
B ss-111
Ml 57-ss8
- Ml 3s-57
B 21-38
[ os-21
Resultant Vector Calms: 6.62%
227 deg - 44%

WRPLOT View - Lakes Envirormental Softwars

=}
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WIND ROSE PLOT
Dom14_santa Jornada LTER RC site, Lat: 32.5898796, Long: -106.842631
CO2 station at IBP, Lat and Long are not clear; Jul-Sep 2001-2005

Con+mion: Blowing From

8%,

10%

CONNENTS

Data for wind roses are from
CO2 station at IBP. Lat and
Long are not clear. The CO2
station was approximately 500
feet west of the proposed NEON
site (according to Dr Albert
Rango). Data were prepared by
David Thatcher
dthatche@nmsu.edu on
fip:/fjomada-fip.nmsu.edu/usda/
David/NEON/.

ERI0D

2001-2005
Jul 1 - Sep 30
00:00 - 23:00

TOTAL COUNT CALM WINDS:

5729 hrs. 5.80%

AVG. \WIND SPEED.

2.32mis

COMPANY NAVIE

\ ‘ ’ NEONINC
\ / ! MODELER
% Hongyan Luo
WIND SPEED e
(m/s) =
) 811712010
\ 88-11.1
57-88
36- 57
21-36
05- 21
Resultant Vector Calms: 5.80%
l 199 deg - 22%
WRPLOT View - Lakes Emvrormental Software
WIND ROS JB COMMENTS
Dom14_Santa Jornada LTER RC site, Lat: 32.5898796, Long: -106.842631 Convention: Blowing From
CO2 station at IBP, Lat and Long are not clear; Oct-Dec 2001-2005 3“0‘2 ';?Z.T'J:iﬁé? al.’:l';:g
Long are not clear. The CO2
station was approximately 500
feet west of the proposed NEON
site (according to Dr Albert
Rango). Data were prepared by
David Thatcher
dthatche@nmsu.edu on
fip:/fjomada-ftp.nmsu.edu/usda/
David/NEON/.
|DararerioD
20012005
Oct 1 - Dec 31
00:00 - 23:00
TOTALCOUNT: | CALMWINDS
8647 hrs. 1.22%
AVG WHD S5
2.09mis
COMPANY NAY
NEONINC
Hongyan Luo
WIND SPEED b
(m/s)
P ; ; B -1 811712010
e Bl ss-114
: - Ml 57-88
| M 3s-57
R B 21-38
[ o0s-21
Resultant Vector i Calms: 11.22% !
I 287 deg - 21% {SOUTH PROECTNG

WRPLOT View - Lakes Envirormental Software

Figure32. Windroses foldornada relocatable site
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Data used here are hourly dateom 2001to 2006. Data were provided by Dr Albert Rango and David
Thatcher It is assumed that the wind data weasrrected for declination.Panels (from Top to bottom),
are from JarMar, AprJun, JuSept, and OebDec.

443 Resultant vectors

Tablel2. The resultant wind vectors frodarnada relocatable sitgsing hourly data fronr2001 to 200b.

Quarterly (seasonal) timepgod Resultant vector % duration
January to March 250 32

April to June 2277 44

July to September 19 22
October to December 287 21

Annual mean 240.7% na.

444 Expected environmental controls on source area

Two types of models wereommonlyused todetermine the shape and extent of the source area under
different and contrasting atmospheric stability classes. An inverted plume dispersion model with
modeled cross wind salions were used for convectivanditions (Horst and Weil 1994). For strongly
stable conditions, and Lagrangian solution was used (Kormann and Meixner ZB8Xource area
models where bounded by the expected condisodepictthe extreme conditions. Convective
conditions typically have strong vertical mixing between the ecesystnd atmosphere (surface layer).
Stable conditions typically have loagurce area and associated waveforn@onvective turbulence is
often characterized by short mixing scales (scalar) and moderate daytimespéedsge.g.,1-4 m &.
Higher windspeeds, like those experienced over the Rockies, are often the product of mechanical
turbulence with long waveforms. Because thermal stratification is very efficient in suppressing vertical
mixing, stable conditions also have typically very long waveforms.

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

Here,we usal a webbased footprint model to determine the footprint area under various conditions
(model info:http://www.geos.edac.uk/abs/research/micromet/EdiToolsMinds usedo run the

model and generatéollowingmodel results arextracted fromthe wind rosesVegetation information,
temperature and energy information were either from the RFI document, previous site visit report,
available data files or best estimated from experienced expeieasurement height was determined
from the Tower Height Info documeptovided by ENG group, thesrify according to the real
ecosystem structure after FIU site characterization at §i#s 1-3 and 46 represents the expected
conditions forsummer and winter conditions, respectively, with maximum and mean windspeeds
(daytime convective) and nighttimes{able atmosphergsconditions. The windvectorfor each run was
estimated from wind roses and placed as a centerline in the site map included in the graphics.
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width of the footprint was also estimated using the ¢gh betweenthe isopleth 0f80% cumulative flux
and center lingo calculate theangle from centerlineThis information, along with distance of the
cumulative flux isopleths and wind direction, will define the source area for the flux measurements on
the top of the tower.

Tablel3. Expected environmental controls to parameterize the source area model, and associated
results fromJornadaRelocatable tower site

Parameters Run 1 Run 2 Run 3 | Run 4 Run 5 Run 6

Approximate season | summer winter Units
Day Day Night | Day Day night qualitative
(max WS) | (mean WS) (max WS) | (mean WS)

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

Measurement height 6 6 6 6 6 6 m

Canopy Height 2 2 2 2 2 2 m

Canopy aredensity 1.6 1.6 1.6 1.6 1.6 16 |m

Boundary layer depth 4000 4000 2800 2800 2800 1100 |m

Expected sensibl 600 600 -150 275 275 75 | W m?

heat flux

Air Temperature 35 35 24 23 23 15 °C

Max. windspeed 8.5 2.5 1.8 8.5 3.0 26 |ms!

Resultant wind vector 195 195 345 225 225 345 | degrees

Results

(zd)/L -0.03 -0.51 3.00 -0.02 -0.24 0.77 | m

d 1.40 1.40 1.40 1.40 1.40 140 |m

Sigma v 3.10 2.50 1.60 2.50 1.80 1.70 | m*s?

Z0 0.12 0.12 0.12 0.12 0.12 012 |m

u* 0.98 0.39 0.04 0.97 0.39 0.17 |ms'

Distancesource area 0 0 220 0 0 20 m

begins

pistance of 50% 400 180 | 3100 | 450 220 1500 | m

Distance of 80% 300 120 | 2500 | 250 170 800 |m

cumulative flux

Distance of 70% 200 80 2050 | 180 100 500 |m

cumulative flux

Peak contribution 35 15 645 35 25 75 m
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Figure33. Jornada summer daytime (convective) footprint output with max wind speed.
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Figure34. Jornada summer daytime (convective) footprint output with mean wind speed.
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Figure35. Jornadasummer nighttime (stable) footprint output with mean wind speed.
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Figure36. Jornada winter daytime (convective) footprint output with max wind speed.
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Figure37. Jornada winter daytime (convective) footprint output with mean wind speed.
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Figure38. Jornadawinter nighttime (stable) footprint output wittmeanwind speed.
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4.4.6 Site design and tower attributes

According to wind roses, the prevailing wind direction blows fra®x to 280x (major airshed,
clockwise fronl10x) and from31n x 1@k @lockwise fromB810X) throughout the year. Tower should be
placed to a location to best catch the signals from the airshed of the ecosystem in interest, which is
desert grassland ecosystemThe original tower site wa%2.5898&, -106.84263% After FIUsite
characterization,the tower location was microsited to 32.59068;106.84254 to give longer and
adequate flux fetch area on the same side of the access dirt road.

Eddy covariance, sonic wind and air temperatbo®m armsorientation toward thesouthwest will be

best to capture signals from all major wind directioRadiation boom armsshould always be facing
south to avoid any shadowing effects from the tower structure. ilstrument hut should be outside

the prevailing wind airshed to avoid dishamce in the measurements of wind and should be positioned
to have the longer side parallel to frequent wind direction to minimize the wind effects on instrument
huts and to minimize the disturbances of wind regime by instrument hut, and in this casejiesit

hut should be positioned on the southeast side of tower and have the longer side paraN&3uV
direction. Because this is short grasslandecosystem, the distance between the tower and the
instrument hutdetermined to be~20 m at this site Tterefore, we require the placement of instrument
hut at 32.59075°;106.84275°

At this site, dominant plants are Black grama grass (mean height ~ 40 cm), mixed with Mesquite shrub
(mean height ~ 1.3 m) and Yucca (mean height ~ 2 m). Although grassldsrtimant ecosystem type at

this site, Yaccu and Mesquite shrub have large influence on the surface roughness with regarding to
aerodynamics at this site. Therefore, yucca canopy height will be used when design the tower at this
site. We require 4neasuremant layerson the tower with top measurement height & m, and rest

layers are4d m, 1.3 m and 02 m, respectively, to best characterize the fluxes on the tower top and
environmental conditions in profile.

Secondanyprecipitation collectorfor bulk precipitation collection will be located the top of tower at this
site. No Wet deposition collectorwill be deployed at this site See AD 04 for further information and
requirements for bulk precipitation collection and wet deposition collection

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

that the lowestis level one, and each subsequent increadeecight is numbered sequentially.

Table14. Site design and tower attributes fdornadasite

0° is true north with declination accounted forColor of Instrument hut exterior shall be tan to best
match the surrounding environment.
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Airshed 110xto 280x Clockwise from first
(major) and angle
310xto 10x

Tower location 32.59068, -106.84254 -- -- Same site, new

coordinates

Instrument hut 32.59075, -106.84275

Instrument hut orientation -- -- 40x-220x

vector

Instrument hut distance z -- -- -- 20

Anemometer/Temperature -- -- 22¢° --

boom orientation

Height of the measurement

levels

Level 1 0.2 m.a.g.l.

Level 2 1.3 m.a.g.l.

Level 3 4.0 m.a.g.l.

Level 4 8.0 m.a.g.l.

Tower Height 8.0 m.a.g.l.
See AD 03 for technical requirement to determine the boom height for the bottom most measurement
level.

Figurebelow shows the proposed tower location, instrument hut location, airshed area and access road.
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Figure39. Sitelayout forJornadaRelocatabl

i) new tower location is presented (red pin), ii) red lines indicate the airshed boundaries. VEWrs
to 280x (clockwise from110x, major airshedand from 310x to 10x (clockwise from310x, secondary
airshed) that would have quality wind data without causing flow distortions, respectively. iii) Yellow line
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There are strong science requirements 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 is particularly true in places where wear
caused by foot traffic becomes noticeable and grows. For example, in places witlparia/the year,

worn footpaths tend to have low places that collect water, or places where the snow pack becomes
uneven causing personnel to walk farther and farther around the sides of the original path, causing the
path to grow in width. This is a ecommon phenomenon. Here FIU assumes that all conduits will be
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footprint. While the final design is not yet known, there are some general criteria thateanthined.
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provide a scratching structure for graziagimals that in turn, would wear and unduly impact the site.
Site by site evaluations must be done.
Specifidboardwalks athe Jornadasite
e  All walkways in this Location shall be gravel, same width as standard boardwalk. This is because
boardwalks causenhanced risk to technicians because they create safe haven for rattlesnakes.
o Gravel walkway is from the access dirt road to instrument hut, pending landowner decision
o Gravel walkway from the instrument hut to the tower to intersect on north face of tveet
o Gravel walkway to soil array.
o No Gravel walkway from the soil array Gravel walkway to the individual soil plots

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

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

3
O
c
=

=

INH JuBWNgSU| []

WOYOAQAQ‘OAO.TQAOAQ

{3

SO

S

Boardwalk distance TDB, average 25 m, in this case 18 m

SN

OO0

Tower entrance

TeleTe e

Anemometer boom, 4 m
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Figure40. Generic diagram to demonstration the relationship between tower and instrument hut when

boom facingsouthand instrument hut on the north towards the tower.

This is just a generic diagram. The actual design of boardaalath if no boardwalk requiredgnd
AYyailiNdzySyid Kdzi LRaAGA2y gAff 0SS (GKSAMNB&EtZY aA0AL A
boom angle will be 220 degredastrument hut will be on the nortivesttowards the towerboardwalk

or walking path needs a dogleg to access towernorth. The distance between instrument hutnd

tower is ~20m. Theinstrument hut vector will be NBN (40x-220X).

4.4.7 Information for ecosystem productivity plots

The tower atthis site has been positioned to optimize the collection of the air/wind aigrboth

temporally and spatially over the desired ecosystem (hardwood forest). Airshed at this site Elfiom

to 280x (clockwise from110x, major airshed) and fron310x to 10x (clockwise from310x, secondary

airshed), and 90% signals for flux measoeats are within a distance of0® m from towerduring

daytime, and 80% within Zbm. We suggest FSU Ecosystem Productlwty ot placed within the

major airshed boundaries dfLOxto 280x (clockwise froml10)} YR omnx (G2 wmnx o00f 201
from tower.

4.5 Issues and attentions

¢tKS OFYRARIGS G26SN) 2 0F (106842632 Based lor{ |6zal tohtaciiDrt & & o H
wlky3d20a adz33SadAiz2y I yR @dsmicraskedoS32.529068-106.84254 1 §ivel 2 6 S NJ
longer and adequate flux fetch area on the same side of the access dirt road. No preference and
regulations about boardwalks. NEON can determine to have it or not. But rattle snakes concerns would

be similar to Santa Ritatsi Power isfar away? S | dadzyS AG @Attt o0S te/ / Q& NJ
power problem.
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5 CAP LTERELOCATEABLE TOWER

No FIU site characterization activities were conducted at this site due to permit issues, thus no results
can be report for thisite.
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