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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 actsieé visis to

the 3 NEON sites in Domaih7. This document presents all the supporting data for FIU site
characterizatiorat San Joaquin Experimental Range Advanced Tower site, Soaproot Saddle Relocatable
site, andLowerTeakettle relocatable sitéalternative for previous Upper Teakettle relocatable site)

1.2 Scope

FIU site characterization dagand analysis results presented iig document are fothree D17 tower
locations:San Joaquin Experimental Range site (Advanced), Soaproot Saddle site (Reldfatad!
LowerTeakettle site (relocatable 2Assues and concerns for each site that need further review are also
addressed in this document according to our best knowledge.

Disclaimeraccuracy of oulatitude and longitude points arsulject to the tolerances of oUGPS

measurement systeme., ~3 m.
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2 RELATED DOCUMENT®MACRONYMS

2.1 Applicable Documents

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

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

ADI[03]

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

2.2 Reference Documents

ROO01] | NEON.DOC.000008 NEONAcronym List

RO02] NEON.DOC.000243 NEON Glossary of Terms
ROO03]

RO04]

2.3 Acronyms

2.4 VerbConvention

"Shall" is used 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 SAN JOAQUINXPERIMENTAL RANGEVANCED TOWBRIE
3.1 Site description

NEON candidate tower location at this site is located within propertyanf Joaquikxperimental Range
(Figure 1)

TheSan Joaquin Experimental Rarigan ecosystem research experimental area in the foothills of the
Sierra NevadaThe range is located {@'Neals, Californjaoutside of theSierra National Forestbout
32kilometres (20 mi) north dfresno, CaliforniaThe San Joaquin ExperimentahBawas established

after a statement on the need for an experimental area in the San Joaquin Valley foothills was prepared
in 1934. The initial purpose for the San Joaquin Experimental Range was to learn how to better manage
these lands.San Joaquin lats were purchased in 1934 (1,387 hectar8s427 acres), with additional
purchases in 1936 (16 hectark40 acres) and 1937 (372 hectare®19 acres). In 1938, another 64 ha

were obtained under authority of th&/eeks Forestry AcOf these, 32 ha haveebn designated as a
Research Natural Ared.he San Joaquin is managed cooperatively byPtafic Southwest Research
Stationand California State Universig/Agricultural Foundation, primarily for research and education.
Facilities include limited coefence facilities, office space, barracks, and storage space available for
approved research.The range's administration is located at: San Joaquin Experimental Range USDA
Forest Service Sierra Nevada Research Center 2081 East Sierra Avenue Fresno, @ah8710

research and lab located at: San Joaquin Experimental Range California State UsikesaitySchool of
Agricultural Sciences and Technology 2385 East Barstow Avenue Fresno, CA 93740 (Info source
http://en.wikipedia.org/wiki/San_Joaquin_Experimental Rahge

Site description below is from USFS webisitp://www.fs.fed.us/psw/ef/san_joaquin/:

Climate The climate is Mediterranean, with about 486 mm of rain falling from October or November to
April or May. Winters are cool and wet, with frequent frosts and monthly mean temperatures between
4 and 10 °CElevation ranges from 210 to 520 m above sea Javith most of the area between 300

and 457 m.Exposures are generally southwesterlhe area drains into a small tributary of the San
Joaquin RiverSummers are hot and dry, with maximum daily temperatures commonly exceeding 38 °C
and monthly mean terperatures ranging from 24 to 27 °C.

Soils Bedrock is mainly graniticSoils on slopes are shallow, residual, and granitic and generally of the
Ahwahnee series. Soils in swales are deeper and are alluvial and generally of the Visali®leqges.

and svale soils have a relatively low watkolding capacity Granitic outcrops are common on slopes.
More detailed description is below.

LongTerm Data Base®ata bases maintained at San Joaquin include-teng climate information, a
list of all publicatins based on information acquired at the forest, spring bird counts begun in the mid
1980s, longerm acorn production censuses, and grazing intensity information.

Research, Past and Presebhtearly 400 publications have emerged from work at San Joaquériog
studies on energy flow, ecosystem modeling, nutrient flow, fire ecology, geology and soils, hydrology,
weather and climate, grasses, woody plants, monitoring techniques, vertebrates (especially quail and
passerine birds), invertebrates, livestocledding/growth, livestock disease/nutrition, seeding, and
sulfur fertilization. Recent research addresses the following topics: geographical ecology of acorn
production by California oaks; monitoring herbaceous production and utilization; effect of buamihg
overstory canopy on seasonal forage production and species composition; introduced annual clovers;
beef sire evaluation; comparison of reproductive strategies of epad cavitynesting birds; methods
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for monitoring trends in bird populations in ogdine woodlands; interspecific competition for nest sites
between european starlings and native cavigsting bird species; foraging ecology of European
starlings; effects of Africanized honey bees on pollination by other bees; and ammonia emissions from
natural soils and vegetationCurrent educational activities include a variety of experiences for students
with beef cow/calf production and management: in animal science, livestock and carcass evaluation,
beef production, livestock and dairy evaluationjraal health, and artificial insemination and embryo
transfer. Other educational activities include archaeology field classes, field day and leadership
conferences to help to disseminate information generated at San Joaquin.

Major Research Accomplishmengnd Effects on Managemensignificant contributions have been

and are being made to the development of sustainable grazing systems in California's oak woodland
savannas.The nearly 2§earlong record of bird counts is an extraordinary resource for expiothe
yearto-year variation of bird populations and diversity in oak woodland savannas.

Collaborators Collaborating scientists from Fresno Agricultural Foundation, California State University
Fresno, University of California at Davis and at Berkatay Fresno City College engage in cooperative
research at San Joaquin as do university extension, and cooperative extension groups from these same
institutions.

Research Opportunitied_ivestock are continuously present at San Joaquin and can be used in
experiments to evaluate the relations among livestock, grazing effects, and plants and other animals.
Ecosystem responses to prescribed fire in foothill oak woodlands can also be studied.
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Figurel. Boundary map foSan Joaquin Signdoriginalcandidatetower location
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3.2 Ecosystem

San Joaquin contains open woodland dominated by oaks (blue and interior live oak&ldohia
Foothillspine (pinus sabinianayith scattered shrubs and nearly continuous cover of herbaceous plants.
Swales occur in low aas between risesDominant shrub species include ceanothus (both wedgeleaf
ceanothus and chaparral whitehorn) and manzanita. Herbaceous plants are generally annuals including
grasses (e.g., pine bluegrass soft chess, foxtail fescue), and various ledrerermials, primarily

rushes, are found in the bottomlands. Native perennial bunchgrasses are uncommon and occur on north
slopes (info sourcéhttp://www.fs.fed.us/psw/ef/san_joaquinj.

Vegetationand land coveinformation atsurrounding regiorare presented below

% NEON Candidate Locaton
D San Joaguin Property Boundary
eg_type
EVT NAME
. Artemisia tridentata s5p. vaseyana Shrubland Aliance
. Baren
. Calforia Lower Montane Blue Oak-Footil Ping Woodland and Savamna
. Calforia Mesic Chaparrl
. Calforia Montane Riparian Systems

. Developed-Low ensty
. Developed-Mecium Intensiy

. Developed-Open Space

. Inter-Mountain Basing Montang Riparian Systems

. Intr-Hountain Basing Montane Sagebrush Steppe

. Mediterrangan Calfomia Mesic Serpentine Woodland and Chaparral
. Medteranean Calfornia Mived Oak Woodland

. Medtterrangan Calforia Sparsely Vegetated Systems

. Northern and Central California Dry-Mesic Chaparral

Domain 17 - San Joaquin . Open Water
Experimental Range

Figure2. Vegetativecover map ofSan Joaquisite and surrounding areas
(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.htn

Table 1 Percent_and cover typat San Joaquin site
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(information is from USG8ttp://landfire.cr.usgs.gov/viewer/viewer.hth

Vegetation Type Area(km?) | Percentage
DevelopedOpen Space 0.07 0.39
DevelopedLow Intensity 0.02 0.10
Mediterranean California Sparsely Vegetated Systems 0.00 0.00
Mediterranean California Mesic Serpentine Woodland and Chaparral 0.00 0.01
California Mesic Chaparral 0.02 0.11
Northern and Central California Diesic Chaparral 5.71 31.35
California Lower Montane Blue G&bothill Pine Woodland and Savani 8.40 46.16
Inter-Mountain Basins Montane Sagebrush Steppe 2.86 15.73
California Montane Riparian Systems 0.39 2.13
Inter-Mountain Basins Montane Riparian Systems 0.72 3.95
Artemisia tridentata ssp. vaseyana Shrubland Alliance 0.01 0.06
Total Area Sq Km 18.21 100.00

The ecosystem around tower and within the airstadhis site is oak woodland savanna, which also
mixes with someCalifornia Foothillpine trees.Oak is dominant by blue oak3ree canopy is very open
Tree overstory coverage counts for ~ 4@8th ~2/3 for oak and 1/3 for pineThe tree density is 60 ha

! The canopy heigtis ~ 21m for pine treeswith lowest branch at 4.5 ngndcanopy height- 12 m for
oaks with the lowest branch at ~1.1 m above grouhthwthorn and other shrubs form top understory
with height ~ 5 m and scatter in Savanr#embaceous plantggenerally annuals including grasses (e.qg.,
pine bluegrass soft chess, foxtail fesgidejm the understory at ground level and carpet on the floor.
Grass height is ~ 0.6 m without the central stems and ~1.1 m with the central sk&khs.
approximately 1.7 for tree and about 1.7 for gra3$e raity season at this site is from October to next
February.High praluctivity season is March to Mdgr grass, and is May to October for treddicro
scale topography is less than 10hahich is dominant by small hills and swaleklls have length ~ 100
m, width ~ 50 m, and ~ 100 m from one to anoth&opographys punctuated by large rock outcrops,
which count for ~8L0% landscape coverage.

Figure3 Oak Savanna the dominant ggetation type atSan Joaquisite
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Table 2 Ecosystem and site attributes f8an Joaquitower site.

Ecosystem attributes Measure and units
Mean canopy heighit 21lm
Surface roughne8s 3m
Zero place displacement height 16m
Structural elements Oakpine Savanne
Time zone Pacific time zone
Magnetic declination 13° 39' E changing by 0° 6' W/ye

Note, ® Fromfield observation*Although blue oak is dominant tree species at this site, pine trees are
taller and have larger impacts @ir flow dynamics at canopy surface layer. Therefore, pine tree height
is used here for the purpose of tower design.

3.3 Soils

According to the observation at San Joaquin, Soil is clay, very shallow with parent material close to
ground. Soil depth is ~30 cm to 1 m.

3.3.1 Soil description

Soil data and soil maps below ®an Joaquitower site were collected frorii.9km? NRCS soil
mapghttp://websoilsurvey.nrcs.usda.gov/app/HomePage.httm 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 co
dominant) soil type present in the tower footprint.
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Figure4. Sil map forSan JoaquiflEON advanced tawvsite.

Map Unit DescriptionThe map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey arBae map unit descriptions in thigport, along with the
maps, can be used to determine thensposition andoroperties of a unit.A map unit delineation on a
soil map represents an area dominated by one or nraggor kinds of soil or miscellaneous areds.

map unit is identified and nameatcording to the taxonomic classification of the dominswits. Within

a taxonomiaclass there are precisely defined limits for the properties of the s@ifsthelandscape,
however, they have theharacteristic variability of all natural phenomenBhus, the range of some
observed properties may exterizeyond the limits defined for a taxonomic claggeas of soils of a
single taxonomic class rarely, if ever, can be mapped withmmlitding areas of other taxonomic classes.
Consequently, every map unit is magie of the soils or miscellaneous areaswgrich 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 dominant soil or soils im#q@unit, and thus they

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

may or may not be mentioned ingarticular map unit descriptionOther minor components, however,
have propertiesand behavioral characteristics divergent enough to affect use ordaire different
management. These are called contrasting, or dissimilar, compon&htygenerally are in small areas
and could not be mapped separately because ofdt@le used Some small areas of strongly
contrasting soitypes or miscellaneous arsare identified by a special symbol on the maffancluded
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in the database for given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of eaiifew areas of minocomponents may nohave

been observed, and consequently they are mantioned in the descriptions, especially where the
pattern was so complex thatwtas impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscapke presene of minor components in a map unit in no way
diminishes theusefulness or accuracy of the datéhe objective of mapping is not to delinegtere
taxonomic classes but rather to separate the landscape into landfordamdform segments that have
similaruse and management requirement¥hedelineation of such segments on the map provides
sufficient information for thedevelopment of resource plans. If intensive use of small areas is planned,
however,onsite investigation is needed to define and loctite soils and miscellaneoaseas.An
identifying symbol precedes the map unit name in the map unit descriptieash description includes
general facts about the unit and gives important godperties and qualities.

Soils that have profiles that asdmost alike make up a soil seriesll the soils o& series have major
horizons that are similar in composition, thickness, an@ngement. Soils of a given series can differ in
texture of the surface layer, slopstoniness, salinity, degree of eroni and other characteristics that
affect their useOn the basis of such differences, a soil series is divided into soil phases. thast of
areas shown on the detailed soil maps are phases of soil s@iiesname o soil phase commonly
indicates a fature that affects use or managemerforexample, Alpha silt loam, 0 to 2 percent slopes,
is a phase of the Alpha seriéme map units are made up of two or more major soils or miscellaneous
areas.These map units are complexes, associations, or wndiffiated groups.A complex consists of
two or more soils or miscellaneous areas in such an intrigateern or in such small areas that they
cannot be shown separately on the mapihe pattern and proportion of the soils or miscellaneous
areas are somwhat similarin all areas.AlphaBeta complex, 0 to 6 percent slopes, is an example.
association is made up of two or more geographically associated saoilscgllaneous areas that are
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 relative proportion of the soils or miscellaneous areas are somesirndar. Alpha

Beta associ@bn, 0 to 2 percent slopes, is an exampha undifferentiated group is made up of two or
more soils or miscellaneous arghsit could be mapped individually but are mapped as one unit
because similainterpretations can be made for use and managemeéfite pattern and proportiorof

the soils or miscellaneous areas in a mapped area are not unifArmarea came made up of only one
of the major soils or miscellaneous areas, or it can be mgdef all of them.Alpha and Beta soils, 0 to

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

Table3. Soil Series and percentage of soil series wittBrkm? around the tower
AreaObject Interest (AOI) is thmapping unit from NRCS.
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Madera Area, California (CA651)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
AeD Ahwahnee and Vista rocky coarse 1,893.3 96.7%
sandy loams, 8 to 30 percent
slopes
ArD Ahwahnee and Vista very rocky 1.3 0.1%

coarse sandy loams, 15 to 30
percent slopes

ArF Ahwahnee and Vista very rocky 47.0 24%
coarse sandy loams, 30 to 75
percent slopes

W Water 16.9 0.9%

Totals for Area of Interest 1,958.5 100.0%

Madera Area, CalifornigdeDr Ahwahnee and Vista rocky coarse sandy loams, 8 tqa€cent slopes

Map Unit SettingElevation: 200 to 3,900 feet Mean annual precipitation: 10 to 25 inches Mean annual
air temperature: 59 to 64 degrees F Frirste period: 175 to 300 daydap Unit CompositiorVista and
similar soils: 35 percent Ahwahnee and similar soils: 35 percent Minorponents: 30 percent
Description of AhwahneeSetting Landform: Mountain slopes Landform position (tdionensional):
Backslope Landform position (thremensional): Mountainflank Dowslope shape: Convex Acress
slope shape: Linear Parent material: Resit weathered from granit®roperties and qualitieSlope: 8

to 30 percent Depth to restrictive feature: 48 to 52 inches to paralithic bedrock Drainage class: Well
drained Capacity of the most limiting layer to transmit water (Ksat): Very low to modetatel0.00 to

0.06 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None Frequency of
ponding: None Available water capacity: Low (about 5.3 inchesjpretive groupsLand capability
(nonirrigated): 6eTypical profileO to 8 inchesCoarse sandy loam 8 to 48 inches: Sandy loam 48 to 52
inches: Weathered bedrodRescription of VistaSettingLandform: Mountain slopes Landform position
(two-dimensional): Footslope Landform position (thrdienensional): Mountainflank Dowslope shape:
Goncave Acrosslope shape: Linear Parent material: Residuum weathered from grBnifeerties and
gualities Slope: 8 to 30 percent Depth to restrictive feature: 36 to 40 inches to paralithic bedrock
Drainage class: Well drained Capacity of the most limitayer to transmit water (Ksat): Very low to
moderately low (0.00 to 0.06 in/hr) Depth to water table: More than 80 inches Frequency of flooding:
None Frequency of ponding: None Available water capacity: Low (about 3.6 ihaieegjetive groups

Land capbility (nonirrigated): 6€Typical profileO to 12 inches: Coarse sandy loam 12 to 36 inches:
Coarse sandy loam 36 to 40 inches: Weathered bedktiokr ComponentsTollhousePercent of map

unit: 10 perceniCoarsegoldPercent of map unit: 10 perceituberry Percent of map unit: 10 percent

Madera Area, CalifornigArDt Ahwahnee and Vista very rocky coarse sandy loamstd 30 percent
slopesMap Unit SettingElevation: 200 to 3,900 feet Mean annual precipitation: 10 to 25 inches Mean
annual air temperature: 59 to 64 degrees F Hifosé period: 175 to 300 day®lap Unit Composition

Vista and similar soils: 25 percent Ahwahnee and similar soils: 25 percenoRoop: 20 percent
Minor components: 30 perceridescription of Ahwahne&ettingLandform: Mountain slopes Landform
position (twodimensional): Backslope Landform position (thdémensional): Mountainflank Down
slope shape: Convex Acreslepe shape: Lirer Parent material: Residuum weathered from granite
Properties and qualitiesSlope: 15 to 30 percent Depth to restrictive feature: 36 to 40 inches to
paralithic bedrock Drainage class: Well drained Capacity of the most limiting layer to transmit water
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(Ksa): Very low to moderately low (0.00 to 0.06 in/hr) Depth to water table: More than 80 inches
Frequency of flooding: None Frequency of ponding: None Available water capacity: Low (about 3.9
inches)interpretive groupsLand capability (nonirrigated): 7iypical profileO to 8 inches: Coarse sandy

loam 8 to 36 inches: Sandy loam 36 to 40 inches: Weathered bedYeskription of VistaSetting
Landform: Mountain slopes Landform position (tditmensional): Footslope Landform position (three
dimensional): Moutainflank Downslope shape: Concave Acredspe shape: Linear Parent material:
Residuum weathered from graniteroperties and qualitiesSlope: 15 to 30 percent Depth to restrictive
feature: 36 to 40 inches to paralithic bedrock Drainage class: Well dr&aeacity of the most limiting

layer to transmit water (Ksat): Very low to moderately low (0.00 to 0.06 in/hr) Depth to water table:
More than 80 inches Frequency of flooding: None Frequency of ponding: None Available water capacity:
Low (about 3.6 inch@dnterpretive groupsLand capability (nonirrigated): 78ypical profile0 to 12

inches: Coarse sandy loam 12 to 36 inches: Coarse sandy loam 36 to 40 inches: Weathered bedrock
Description of Rock OutcrofProperties and qualitiesSlope: 15 to 30 percent P& to restrictive
feature: 0 to 4 inches to lithic bedrock Drainage class: Excessively drained Capacity of the most limiting
layer to transmit water (Ksat): Very low (0.00 in/hmerpretive groupsLand capability (nonirrigated): 8
Typical profile0 to 4inches: Unweathered bedrodlinor ComponentsTollhousePercent of map unit:

10 percentCoarsegoldPercent of map unit: 10 percedtuberry Percent of map unit: 10 percent

Madera Area, CaliforniadArFt Ahwahnee and Vista very rocky coarse sandy loamst®@J5 percent
slopesMap Unit SettingElevation: 200 to 3,900 feet Mean annual precipitation: 10 to 25 inches Mean
annual air temperature: 59 to 64 degrees F Hfosé period: 175 to 300 day®lap Unit Composition

Vista and similar soils: 25 percent Ahwahreew similar soils: 25 percent Rock outcrop: 20 percent
Minor components: 30 percerescription of Ahwahneeetting Landform: Mountain slopes Landform
position (twodimensional): Backslope Landform position (thddmensional): Mountainflank Down

slope slape: Convex Acrosdope shape: Linear Parent material: Residuum weathered from granite
Properties and qualitiesSlope: 30 to 75 percent Depth to restrictive feature: 36 to 40 inches to
paralithic bedrock Drainage class: Well drained Capacity of the rnaighg layer to transmit water
(Ksat): Very low to moderately low (0.00 to 0.06 in/hr) Depth to water table: More than 80 inches
Frequency of flooding: None Frequency of ponding: None Available water capacity: Low (about 3.9
inches)interpretive groupsLand capability (nonirrigated): 7€ypical profileO to 8 inches: Coarse sandy
loam 8 to 36 inches: Sandy loam 36 to 40 inches: Weathered bedeskription of VistaSetting
Landform: Mountain slopes Landform position (tditnensional): Footslope Landfornogition (three
dimensional): Mountainflank Dowslope shape: Concave Acredspe shape: Linear Parent material:
Residuum weathered from graniteroperties and qualitiesSlope: 30 to 75 percent Depth to restrictive
feature: 36 to 40 inches to paralithic eck Drainage class: Well drained Capacity of the most limiting
layer to transmit water (Ksat): Very low to moderately low (0.00 to 0.06 in/hr) Depth to water table:
More than 80 inches Frequency of flooding: None Frequency of ponding: None Availahleagdeity:

Low (about 3.6 inchednterpretive groupsLand capability (nonirrigated): 78ypical profileO to 12
inches: Coarse sandy loam 12 to 36 inches: Coarse sandy loam 36 to 40 inches: Weathered bedrock
Description of Rock OutcrofProperties and qulties Slope: 30 to 75 percent Depth to restrictive
feature: 0 to 4 inches to lithic bedrock Drainage class: Excessively drained Capacity of the most limiting
layer to transmit water (Ksat): Very low (0.00 in/hmerpretive groupsLand capability (noniigated): 8
Typical profile0 to 4 inches: Unweathered bedrotkinor ComponentsTollhousePercent of map unit:

10 percentCoarsegoldPercent of map unit: 10 perceituberry Percent of map unit: 10 percent

Madera Area, Californidvt Water Map Unit CompositionWater: 100 percent

Pagel2of 96



o . N . Author. Date
ne ;an Title D17FIUSiteCharacterization:Supporting Data Luo/ Ayres/Loescher 09126/2011

NEON Doc.:/NEONDOQ011077 RevisionB

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

3.3.2 Soil semivariogram description

The goal of thisspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arraguchthat data farther aparcan be considered spatially iapendent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial autocorrelation between mapped samples of a quantitative varigbtg §oil
property datain our case).In an empiri@l semvariogram, the averagef the squared differencsof a
responsevariableis computed fomll pairs of pointsvithin specifieddistance intervals (lag classe3he
output is presented graphically as a plot of the average sariance versus distae class (Figurs).

For the theoretical variogram models considered here, the gari@nce will converge othe total
variance at distances for which values are no longer spatially@nelated (this is referred to as the
range, Figur®).

For the theoretical variograms considered herérée 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 as a function of distar{€&gure5), the range, the sill (the sill is the asymptotic
value of semiariance at the range), and the nugget (which describes sampling error or variation at
distances below those separating the closest pairs of sampléd®).range, sill and nuggate estimated

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

methods.

The variogrananalysis 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 profile masurementsiii) 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

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

Field measurements of soil temperaturel@ cm) and moisture (@5 cm) were taken 082 February
2011 at the San Joaquisite. The sampling points followed the spatially cy@dimgling design by Bord
Lamberty et al(2006)(Figure6). Soil temperature and moisture measurements were collected along
three transects (210 m, 84 m, and 84 m) located in the expected airsHeghaloaquirDetals of how
the airshed was determined are provided beld@®ail temperature was measured withatinum
resistance temperature sensors (RTD 810, Omega Engineering Inc., Stamford <oihnaoidture was
measured withitime domain diaelectrisensors (CS616, Campbell Scientific Inc., Logan UT)

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

were also taken 30 cm in front and behind the sampling point along the 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 variogathe R statistical computing language

with the geoR package to test for spatial autocorrelaiidrangmaret al. 1986; Webster & Oliver 1989;
Goovaerts 997; Riberiro & Diggle 200&hd estimate the distance necessary for independence among
soil plots in the soil arrayo correct for changes in temperature and moisture over the samplirigghe

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 lineaegression and using the residuals for the semivariogram
analysis. Soil temperature and moisture data, R code, graphs, and R output can be found at:
PAFIUFIU_Site_CharacterizatiddXXYYYYY Y&haracterizatior5oil Measuremenisoil Data Analysis
(whereXX = domain number and YYYYYYY = site name).
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3.3.3

3.3.3.1

Soil Temperature

Results and interpretation

Soil temperature data residuals, after accounting for changes in temperature instatieary data,

any remaining time of day trend, and elevation, aspect anpgesteends were used for the
semivariogram analysis (Figufe Exploratory data analysis plots show that tharas no distinct
patterning of the residuals {ffure 8, left graph) and directionaemivariograms do not show anisotropy
(Figure8, center grap). Anisotropicempirical semivariogram was produced anspdiericaimodel was
fitted using Cressie weights (Fig@eright graph). The model indicates a distance of effective
independence 06 m for soil temperature.

] o o]
24 o o o
o o =
5
g
00 - oo o R 00
n °
o
9 o o ® o H o ©
— ) o -
S g ] z o o 0o ©
2 ° g ° T‘; o =3 @ ° °
- ~ -
s & o H o & o %o 2 o o o o o
2ad 0 . - - S o o
2 o El
z o o 5 o o o 4 3 & o © 4 o
° o %) o 4 o ° 83 o o z ° % © 3 o O
a = o o o
E o ° S E - ° o 5 og ® 8 J.0 e°8 )
° g o 8 ° g ° s o 98 ° o g 8 go S° ® o
- =7 o o o g o o o o 2 o e O o
o o o i E:] s 9 2 o &% °6% o
& © & °° 8 > E] 8 & °° °o < g e 8 ) o o
%o s oce —E—E| o 8 o® % o o °8 o
S & o % ¢ 8 & o 5 ° g < S 5 o
o8 Qo e o] ] & o % [¢]
o 8 © o 8 © <] o 8 - 8 «P
00 go 05 o © o °
@8 go § o 8 ° ] o
2
& o o o 6o k] o ©
o o @ - o o ?b © & © ©°
o ® o o
@ o % o o o ¥
o o o 5 o o
T T T T T T T T T T T T T T T T T
195 200 205 210 215 220 195 200 205 210 215 220 195 200 205 210 215 220

Time of day (GMT)

Time of day (GMT)

Time of day (GMT)

Figure?. Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:

temperature data after correcting for changes in temperature in the stationary data (circles) and a linear

regression based on time of day (lin&ight graph: resigal temperature data after correcting for
changes temperature in the stationary data and the time of day regres&ata in the right graph were
used for the semivariogram analysis.
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Figure8. Left graphs: exploratory data analysis plots for resslofitemperature.Center graph:
directional semivariograms for residuals of temperatuRight graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.

3.3.3.2  Soil water content

Soil water content data residuals, after accangtfor changes in waterontent in the stationary data,
any remaining time of day tren@nd elevation, aspect and slope trendsere used for the
semivariogram analysis (Figue Exploratory data analysis plots show that there wadlistinct
patterning of the residualsHigurel0, left graph) and directionalemivariograms do not show
anisotropy(FigurelO, center graph).Anisotropicempirical semivariogram was produced and a
sphericaimodel was fitted using Cressie weights (Figl®gright graph).T he model indicates a distance
of effective independence &m for soil water content.
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Figure9. Left graph: mobile (circles) and stationary (line) soil water content dagmter graph: water
content data after correcting for changes in water tamt in the stationary data (circles) and a linear
regression based on time of day (lin®ight graph: residual water content data after correcting for
changes water content in the stationary data and the time of day regresfiata in the right graph
were used for the semivariogram analysis.
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FigurelO. Left graphs: exploratory data analysis plots for residuals of soil water cor@emter graph:
directional semivariograms for residuals of water conteRtght graph: empirical semivariogram
(circles) and model (line) fit to residuals of water content.

3.3.3.3  Soil array layout and soil pit location

The minimum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured soil parameters (i.e., other than temaiere and water content) and the maximum
distance allowable between soil plots is 40 m due to cost constrairtie. estimated distance of
effective independence wam for soil temperature an@ m for soil moisture.Based on these results
and the site design guidelines the soil plotssan Joaquishall be place@5m apart. The soil array
shall follow thelinearsoil array desigSoil ArrayPattern B)with the soil plotsbeing 5 m x 5 mThe
direction of the sdiarray shall b&50° from the soil plot nearest the tower (i.e., first soil plol)he
location of the first soil plot will be approximatedy.108958,-119.732319. The exact location of each
soil plotmay be microsited t@void placing a soil plot @in unrepresentative location (e.g., rock
outcrop, drainage channel, large tree, et@he FIU soil pit for characterizing soil horizon depths,
collecting soil for sitespecific sensor calibration, and collecting soil for the FIU soil archive will be
locaed at37.107923°;119.735042{primary location); 087.107867°;119.735881{alternate location
1 if primary location is unsuitable); 87.107860°;119.734521{alternate location 2 if primary location
is unsuitable).A summary of the soil informatn is shown in Tablkéand site layout can be seen in
Figurell.

Dominant soil series at the sitAhwahnee and Vista rocky coarse sandy loams, 8 to 30 percent slopes
The taxonomy of this soil is shown below:

Order. Alfisolsinceptisols

Suborder XeralfsXerepts

Great group HaploxeralfsHaploxerepts

Subgroup Mollic HaploxeralfsTypic Haploxerepts

Family. Coarsdloamy, mixed, active, thermic Mollic Haploxeralfearsdoamy, mixed, superactive,
thermic Typic Haploxerepts

Series Ahwahneeand Vista rocky coarse sandy loams, 8 to 30 percent slopes
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Table4. Summary of soil array and soil pit informatiorSan JoaquirD° represents true north and
accounts for declination.

Soil plot dimensions 5mx5m

Soil array pattern B

Distancebetween soil plots: x 25m

Distance from tower to closest soil plot: y 20m

Latitude and longitude of*isoil plot OR 37.108958°;119.732319°

direction from tower

Direction of soil array 350°

Latitude and longitude of FIU soil pit 1 37.107923°;119.735042{primary location)

Latitude and longitude of FIU soil pit 2 37.107867°;119.735881{alternate 1)

Latitude and longitude of FIU soil pit 3 37.107860°;119.734521{alternate 2)

Dominant soil type Ahwahnee and Vista rocky cearsandy loams, 8 tc
30 percent slopes

Expected soil depth 0.91to0 1.32n

Depth to water table >2m

Expecteddepth of soil horizons Expected measurement depths

0-0.20m (Coarse sandy loam 0.10m"

0.20-1.22m (Sandy loam 0.71m"

1.22-1.32m (Weathered bedrock 1.27m"

1.32m 1.32m

"Actual soil measurement depths will be determined based on measured soil horizon depths at the
NEON FIU soil pit and may differ substantially from those shown here.
"Expected soil G@ensor depths

Pagel8of 96



Date

. . N . Author.
ne ;.)n Title D17FIUSiteCharacterization:Supporting Data Luo/ Ayres/Loescher 09/26/2011

NEON Doc.:/NEONDOQ011077 RevisionB

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

~"Soil array

-

"

Inst HUt. '37.1087911-119'73245(
S
Access:

route

: Soil|Rit§1:*37 23% 5 DFEIR. 374107937-119:7.3204
SoilfPit 2:437 10786711 2

Tower237.10878, -119.73228

o

S

/ o s;‘iéoogle

1° e

Fiurel. Site layout aSan Joaquiahoing soil array and location of the FIU soil pliote that there
is an existing tower site nearby, and minimal interference is needed during construction.

Eye alt 4220

34 Airshed
34.1 Seasonal windroses

Wind roses analytically determine ancaghically represent the frequencies of wind direction and wind
speed over a given timeses, Figured2. The weather data used to generate the following wind roses
arefrom5 NJ aA 1 S D2 diteRt8%108722,3129%731863, whichis~80m from NEM tower

site. The orientation of the wind rose follows that of a compéassume declination applied)Vhen 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 thengest spoke show wind directions with the largest
frequency. These wind roses are subdivided int@4asardinal directions.
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3.4.2 Results (graphs for wind roses)

Wind rose year 2006
NORTH

WEST b | EAST

6% 9% 12%

CALM WINDS 48.85%

SOUTH

Wind speed (m/s)

0-1 1-2 2-35 =35

Figurel2. Windrosedrom the San JoaquiRoresite.

Windrose diagram was provided by Bit D 2 dzf R Sy QUC IndAns)PAdrddose diagram was made
from 2006 data from37.108722, -119.731561, which is ~80 m from NEON tower sitieis assumed
that the wind data was corrected for declination.

3.4.3 Resultant vectors
Not available.
3.4.4 Expected envonmental 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
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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. Coeetive

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

often characterized by short mixing sca(ssalar) and moderate daytime wisgeedsge.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 suppressiicglv
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 ecosystemesviell 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 Aheg)
type of turbulence (mechanical versera@ctive) and the physical aitiutes 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 from experienced expeieasurement height was determined
from the Tower Heightequirements KEON.FI1.3.302, NEON.R@®) and reported innfo document
provided by ENG group, themrify according to the real ecosystem structure after FIU site
characterization at siteRurs 1-3 and 46 represents the expected conditions feammer and winter
conditions, respectively, witmaximum and mean windspeeds (daytime convective) and nighttime
(stable atmospheresconditions. The windvectorfor each run was estimated from wind roses asd
placed as a centerline in the site map included in the grapHibewidth of the footprirt was also
estimated using the lengthetweenthe isopleth 0f80% cumulative flugnd center lingo calculate the
angle from centerline This information, along with distance of the cumulative flux isopleths and wind
direction, will define the source aagfor the flux measurements on the top of the tower.

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

Parameters Run 1 Run 2 Run 3| Run 4 Run 5 Run 6
Approximateseason | summer winter Units
Day Day Night | Day Day night qualitative
(max WS) | (mean WS) (max WS) | (mean WS)
Atmospheric stability | Convective| convective | Stable | Convective| convective | Stable | qualitative
Measurement height 36 36 36 36 36 36 m
CanopyHeight 21 21 21 21 21 21 m
Canopy area density 3 3 3 15 15 15 m
Boundary layer depth 3500 3500 1800 1500 1500 1000 | m
Expected sensibl 650 650 175 300 300 50 |Wm?
heat flux
Air Temperature 34 34 22 22 22 17 °C
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Max. windspeed 5.6 2.6 1.6 5.6 2.6 1.6 |[ms’
Resultant wind vector 316 316 181 316 316 181 | degrees
Results

(zd)/L 0.2 0.17 | -051 0.1 -0.37 034 |m
d 17 17 17 15 15 15 m
Sigma v 2.9 2.7 1.5 2.2 1.8 0.92 | m?s?
Z0 0.93 0.93 0.93 1.3 1.30 1.3 m
u* 0.88 0.66 0.42 0.89 0.57 0.33 |mst
Distance source area 0 0 0 0 0 0 m
begins
Distance of 90% 700 250 250 800 400 450 | m
cumulative flux
Distance of 80% 450 200 200 500 250 230 |m
cumulative flux
Distance of 70% 350 150 150 400 200 200 |m
cumulative flux
Peak contribution 75 35 25 85 45 55 m
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Figurel3. San Joaquin summer daytime (convective) footprint output with max wind speed.
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Figure 14 San Joaquin summer daytime (convective) footprint output with mean wind speed.
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Figure 15San Joaquin summer nighttime (stable) footprint output with mean wind speed.
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Figurel6. San Joaquin winter daytime (convective) footprint output with max wind speed.
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Figure 17 San Joaquin winter daytime (convective) footprint output with meamdixspeed.
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Figurel8. San Joaquin winter nighttime (stable) footprint output with mean wind speed.
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3.5 Site design and tower attributes

According to wind roses, the prevailing wind directcmmesfrom 290xto 90x (major airshed, clockwise
from 290X) and from150x to 225x (secondary airshed, clockwise frd&0x) throughout the year. Tower

should be placed to a location to besipturethe signals from the airshed of the ecosystem in interest
which isoak-pine woodland savannlere. The original NEObandidate tower locatiorf37.108722;
119.73156]) has been taken by Dr NGoulden(UC Irvine) Therefore we microsited NEON tower
location t037.10878:119.73228 which is ~ 88n from original tower location. At this location,
instruments on botiNEONower siteand Dr GouldeQ site have cleaaccess to thevind motionsfor
major and secondary airshed and do not interfere each other (Fit@)re

Figurel9. San Joaquin tower airshed
Red pin is NEON tower, and red lines are associated aitsifedzy’ R NA S a ®
tower, and yellow lines are associated airshed boundarid® airshed areas are from 290° to 90°
(major airshed, clockwise from 290°) and from 150° to 225° (secondary airshed, clockwise from 150°).
Both towersites have clear wind path for major and secondary airshed and do not interfere each other

Stt2s4

Eddy covariance, sonic wind and air temperatooem armsorientation toward theEwill be best to

capture signals from all major wind directiorRadiation boomarmsshould always be facing south to

avoid any shadowing effects from the tower structure. idstrument hut should be outside the
prevailing wind airshed to avoid disturbance in the measurements of wind and should be positioned to
have the longer sidegrallel to frequent wind direction to minimize the wind effects on instrument huts
and to minimize the disturbances of wind regime by instrument hut, and in this case, instrument hut
should be positioned on theé/estside of tower and have the longer sidarpllel toSENW direction.
Because this isreopenSavanna ecosystemwe suggesthe distance between the tower andhé
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instrument hut to be~15m. Therefore, we require the placement of instrument hut3at 10879,
119.73245

The ecosystem around tower and within the airshed at this site is oak woodland savanna, which also
mixes with some digger pine trees. Oak is dominant by blue cBle® canopy is very opefree

overstory coverage counts for ~ 4@%ith ~2/3 for oak and /B for pine. The canopy height is 12n for

pine trees with lowest branch at 4.5 m, and canopy height ~ 12 m for oaks with the lowest branch at
~1.1 m above grounddawthorn and other shrubs form top understory with height ~ 5 m and scatter in
SavannaHerbaceous plants, generally annuals including grasses (e.g., pine bluegrass soft chess, foxtail
fescue), form the understory at ground level and carpet on the flénass height is ~ 0.6 m without the
central stems and ~1.1 m with the central stemddthough blue oak is dominant tree species at this site,
California Foothilpine trees are taller and have larger impacts on air flow dynamics at canopy surface
layer. So pine tree height is used here to determine the tower heiherefore, we require 6
measurement layer®n the tower with top measurement height at 36 m, and rest layers are 24 m, 21

m, 5 m, 0.6 and 0.3 m, respectively, to best characterize the fluxes on the tower top and environmental
conditions in profile.

DFIRDouble Fenced Internathal Referenceyill be usedor bulk precipitation collectionCoordinates
are37.10793,119.73204 which is 400m onSSEo tower. Wet deposition collectowill collocate at
the top of the tower. See AD 04 for further information and requirements otk precipitation
collection and wet deposition collection.

The site layout is summarized in the table belod&sume the projected area of the tower is square.
Anemometer/temperature boom arm directions from the towertoward the prevailing wind diretion
or designated orientationinstrument hut orientation vectoris parallel to the long side of the
instrument hut. Instrument hut distance s the distance from the center of tower projection to the
center of the instrument hut projection on the grod. The numbering of theneasurement levelss
that the lowest is level one, and each subsequent increase in height iserachsequentially.

Table6. Site design and tower attributes f&an JoaquiAdvanced site.

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

Attribute lat long degree  meters notes
Airshed area 290xto 90x Clockwise fronfirst
(major), angle
150xto
225«
(secondary)
Tower location 37.10878, -119.73228 -- -- New site
Instrument hut 37.10879, -119.73245
Instrument hut orientation -- -- 140 - 320¢
vector
Instrument hut distance z -- -- -- 15
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Anemometer/Temperature -- -- 0y --

boom orientation

DFIR 37.10793 -119.73204

Height of the measurement

levels

Level 1 0.3 m.a.g.l.
Level 2 0.6 m.a.g.l.
Level 3 5.0 m.a.g.l.
Level 4 210 m.a.g.l.
Level 5 24.0 m.a.g.l.
Level 6 36.0 m.a.g.l.
Tower Height 36.0 m.a.g.l.

See AD 03 for technical requirement to determine the boom height for the bottom most measurement
level.

o

“"Soil array

-

-

Inst HUt" '37.1087911-119'73245()
—

y,
o B

Tower237.10878,-119.73228

)
V4

7 Access’ -
," route

e 2
: Soil|Pit§1 : 37 10/9&73 4 113 735042 O o) DFIR.37/10793'-119.73204
SoiliPit 2:437107867 - 1194735881 y 5 .
. " Soil Pit'3:437 107860‘\-‘119 734521

e

L

_,;.JGoogle

Eye al

Figure20. Site layout foiSan Joaquitower site.

i) Tower location is presented (red pin), ii) red lines indicate the airbbeddaries. Vectorfom 290x

to 90x (major airshed, clockwise fro@O0x) and from150x to 225« (secondary airshed, clockwise from
150x) are the airshed aremthat would have quality wind data without causing flow distortions,
respectively. iii) Yellowirle is the suggested access road to instrument h)tPurple pin is the DFIR

location.
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There are strong science requirements that minimize sittudisnce to the surrounding area, which

will be difficult to manage over a 3@period. 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 with snow part of the year,
worn footpaths tend to have low places that collect water, or places where the snow pack becomes
uneven causing personnel to walk farther and farthesuad 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 inside the boardwalk such that it does not extend beyond thé038E. 4 m).

wide footprint. The boardwalk to access the tower is not on any side that has a boom.

Specific Boardwalks at this site:

o All walkways in thiocation shall be gravel, same width as standard boardwalk. This is because
boardwalks cause enhanced risktezhnicians because they create safe haven for rattlesnakes
and because of the presence of cattle

o Gravel walkway is from the access point to instrument hut, pending landowner decision

. Gravel walkway from the instrument hut to the tower to intersect onthdace of the tower

o Gravel walkway to soil array.

. No Gravel walkway from the soil array Gravel walkway to the individual soil plots

o No gravel walkway needed to DFIR site

The relative locations between tower, instrument hut and boardwalk can be fouthetiRigure below:
North

Option 2, anemometer boom facing (generic) East i

Tower entrance

Anemometer boom, 4 m
Instrument Hut

AC Unit
[

Figure21. Generic diagram to demonstration the relationship between tower and instrument hut when
boom facingeastand instrument hut on thevesttowards the tower

This is a generic diagramThe actuallayout of boardwalk (or path f no boardwalk requiredand
instrument hut positiorwill be thejoint responsibility of FCC arkélU At this site, the boom angle will
be 90 degrees, instrument hut will be on theesttowards the tower, the distance betwedanstrument
hut and tower is 45 m. The instrument hut vector will bEENW (140° - 320°, longwise)

3.6 Information for ecosystem productivity plots

The tower atSan Joaquihdvanced site has been positioned to optimize the collection of the air/wind
signals both temporally and spatially over the desired ecosysteakine Savanna Tower airshd
areas are from290x to 90x (major airshed, clockwise frorB90x) and from 15@ to 225x (secondary
airshed, clockwise from50x) throughout the yearand 90% signals for flux measurements sre
distance o#50m from tower, and 80% withia50m during mean wind conditions, but can reach 800 m
and 500 m, respectively, at max windegpl. We suggest FSU Ecosystem Productivity plots be placed
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within the boundaries 0290x to 90x (major airshed, clockwise fro290x) and150x to 225x (secondary
airshed, clockwise frorh50x) from tower.

3.7 Issues and attentions

An existingower located on he Etoward NEON tower sités ~85 m away, whictwas the original NEON

candidate tower site.San Joaquin Experimental Range approved DEdllden(UC Irvine}o establish

GKA&a G26SNJ IGO0 b9hbQa aAdS ol aSR 2 yriciil&aShatdzghfb& NR G | y F
used by NEON, and his tower will bert@lown when NEON tower is ready to constru8ut according

to the communication wittDr Goulderduring our sitecharacterizatiorvisit, he expressed the interests

to keep his tower running at that location as long as he c@n.be a good neighbor in the research
community but withoutallowingNEONscienceto suffer, we picked a tower location ~ 8% away from

original tower locatio. This location will allow us to measure the same area of the savanna ecosystem

as we designed, and allow the comparison of the two towerdzi @A G K2dzi Ay dSNFSNBy:
measurements on tower.

Rodents chewing wires is common at this siédl. ables and wire need good protection.
Gated area proviglsgood security.
Cattle grazings present at this site

Rocky outcrops are common at this sitExact eil plot locatiors may needto be microsited to avoid
rocky outcrops

Soil is clay andompacted, and can be very hard during the dry season.
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4 SOAPROOT SADDRELOCATEABLE TOWER
4.1 Site description

NEON candidatRelocatablesite waslocatedat 37.031069°119.256431{Figure 2). Because this site
is too far away from power to be viable, we relocated the tower locatioBn®3337,-119.26219.

The new tower location is on a lower steppe in the Sietvas higher elevation from San Joaquin.
Topography is a complex terrain with coarse large hills and vallEgis site is approximately-2 km
from University of California at Irvine toweiThis site is expected to get 20% snow and 80% rain, and
capturethe snowrain transition. The site is situated on the top of a knoll in the saddle area, thought
the knoll itself is not the high point in elevation in the soaproot saddle af®awer is close nearby.
Winter access will be by foot, ski, snow machine BV A

4 NEON Candidate Location
E Soaproot Saddle Property Boundary

Domain 17 - Soaproot Saddle

Figure22. Soaproot Saddlboundary mapnd NEONbriginalcandidate tower location

Soaproot Saddle belongs to the CountyFoésng California The closest populated place is thatBretz
Mill that is 1.21 miles far from Soaproot SaddgoaprootSaddle is also ~7 miles far from the closest
airport or heliport. (Information sourcehttp://usa.indettaglio.it/eng/06/019/234805.htm)).
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Nearest Cities(info source:

http://www.anyplaceamerica.com/topographic_maps/california/fresno county/soaproot saddle/5290

8l)
City County, State Approximate Distancg
Shaver Lak| Modoc County, Californi ~ 6.2 miles
Tollhouse [Modoc County, Californi ~ 7.6 miles
Big Creek|Modoc County, Californi ~ 12.2 miles
Auberry [Modoc County, Californi ~12.7 miles
Piedra |Modoc County, Californi ~16.5 miles

Climate:(info source:

http://www.anyplaceamerica.com/topographic _maps/california/fresno county/soaproot saddle/5290

8l)

Weather averages from 1971 to 2000, according to data gathered fromeheestofficial weather

station. Because the nearest station and this geographic feature may have differences in elevation and
topography, the historic weather at the two separatedtionsmay be differentas well.

Temp. StationBALCH POWER HO, ~11.9 mileleyation:1720 feet (2174 feet difference)
Precip. StationBALCH POWER HO, ~11.9 mileleyation:1720 feet (2174 feet difference)

‘ Month H Precip H AVG High Temp H AVG Low Temp H H-M Year* ‘ L-M Year**</B< td> ’
| January | 6.0 | 52,5° IE 1986 | 1972 |
| February || 5.69" | 58.1° [ 39.6° | 1901 | 1998 |
| March || 5.38" | 63.2° [ 42.1° | 1972 | 1973 |
| Apil | 236" | 69.8° [ 45.6° | 1989 | 1975 |
| may || 117 77.6° [ 52.4° | 1997 | 1998 |
| dune | 48" | 86.2° [ 50.3° || 1981 | 1998 |
| uy || o | 93.2° [ 66.3° | 1996 | 1083 |
[ august | o5 [ 66.6° [ 1906 | 1976 |
| September | 94" | 88.0° [ 61.9° | 1901 | 1986 |
| October || 1.59" | 77.3° [ 53.1° | 1901 | 1984 |
| November | 3.22" || 60.0° [ 4320 || 1905 | 1994 |
| December || 3.83" | 52.1° [ 37.6° | 1977 | 1971 |
Summer High Temperatures

0%  10%  20%  30%  40%  50%  60%  70% 90%  100%

This location's average summer high temperaturestagherthan 87%of other locations on record.
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Winter Low Temperatures

0%  10%  20%  30%  40%  50%  60%  70%  80% 100%

This location's average winter low temperatures higherthan 90%of other locations on record.

Annual Temperature Changes

0% 20%  30%  40%  50%  60%  70%  80%  90% 100%

This location's average annual temperature changedawer than 86%o0f other locations on record.

Precipitation Levels

0%  10%  20%  30% 50%  60%  70%  80%  90% 100%

This location's average precipitation levels kneer than 59%of other locations on record.

4.2 Ecosystem

Vegetation type and land cover information at this relocatable site are presented below:

g Candidate Relocatable Tower

veg_type
Domgf\)?? -cr)’gt:xgcagﬂtﬁwest Jr EVT_NAME
- Artemisia tridentata ssp. vaseyana Shrubland Alliance
- Barren
- California Lower Montane Blue Oak-Foothill Pine Woodland and Savanna
- California Mesic Chaparral

- California Montane Jeffrey Pine(-Ponderosa Pine) Woodland

- California Montane Riparian Systems

- California Montane Woodland and Chaparral

- California Xeric Serpentine Chaparral

- Developed-Low Intensity

- Developed-Open Space

- Great Basin Pinyon-Juniper Woodland

- Inter-Mountain Basins Greasewood Flat

- Inter-Mountain Basins Montane Riparian Systems

- Inter-Mountain Basins Montane Sagebrush Steppe

- Mediterranean California Dry-Mesic Mixed Conifer Forest and Woodland
- Mediterranean California Lower Montane Black Oak-Conifer Forest and Woodland
- Mediterranean California Mesic Mixed Conifer Forest and Woodland
- i California Mesic ine Woodland and Chaparral
- Mediterranean California Mixed Oak Woodland

- Mediterranean California Sparsely Vegetated Systems

- Northern and Central California Dry-Mesic Chaparral

Figure23. Vegetative cover map dtie Soaproot Saddleslocatable siteand surrounding areas
(from USGSttp://landfire.cr.usgs.gov/viewer/viewer.hth

A Candidate Relocatable Tower
[ 2Xmx@km Boundary

|‘|5

Table7. Percent_and cover information at thBoaproot Saddleslocatable sitgfrom USGS,
http://landfire.cr.usgs.gov/viewer/viewer.hth

Vegetation_Type Area_kn® | Percentage
Artemisia tridentata ssp. vaseyanar@land Alliance 0.00 0.08
California Lower Montane Blue G&bkothill Pine Woodland and Savann 0.01 0.23
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California Mesic Chaparral 0.01 0.18
California Montane Jeffrey PinBpnderosa Pine) Woodland 0.00 0.05
California Montane Riparian Systems 0.19 4.70
California Montane Woodland and Chaparral 0.17 4.22
California Xeric Serpentine Chaparral 0.00 0.05
DevelopedOpen Space 0.00 0.07
Great Basin Pinyeduniper Woodland 0.00 0.09
Inter-Mountain Basins Greasewood Flat 0.00 0.02
Inter-Mountain Basins Montane Riparian Systems 0.12 2.90
Inter-Mountain Basins Montane Sagebrush Steppe 0.02 0.39
Mediterranean California Dtlylesic Mixed Conifer Forest and Woodlan 1.66 41.43
Mediterranean California Lower Montane Black @anifer Foest and
Woodland 1.37 34.30
Mediterranean California Mesic Mixed Conifer Forest and Woodland 0.01 0.29
Mediterranean California Mesic Serpentine Woodland and Chapatrral 0.01 0.24
Mediterranean California Mixed Oak Woodland 0.42 10.55
MediterraneanCalifornia Sparsely Vegetated Systems 0.01 0.18
Northern and Central California BDiesic Chaparral 0.00 0.07
Total Area Sq Km 4.00 100.00

Ecosystem at this sitie a naturally regenerated stand with a mik ponderosa and sugar pines, incens
cedar,sequoiaand redvood and ®me white fir. Blue oaks and madne are sparely throughouhe
understory. A dense carpet of sage and sparse holly are on the ground cover. Dominant trees are
ponderosa pine ~32 m in heightCanopy is open with incident ligistriking the forest floor in large
patchegsunflecks. This forest block is managed by firearge fire scars, root ball burnouts, and burnt
slash present. We expect the last fire wa8 fears ago.Across the road from the tower site is not
burnt, but expect to be burnt in near future due to the large fuel loading. the places neato the
tower location, large ere storygallery forests with first braches level at8-9 m in height. Ground
cover is predominantly sageith height ~ 0.3; 1 m. Punctuwated in the area are patches of various size

of oak andmadrone with height ~ 46 m. Source area wilhcorporate various management blocks that
are expected different prescribed burn frequencies, which required for a taller tower due to the
roughness othe surface.
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Flgure24 Ecosystem and surroundlng envwonment at Emaproot Saddlaalocatable site.
Fire is a management tool applied here.

Table8. Ecosystem and site attributes fSpaproot SaddIRelocatable site.

Ecosystem attributes Measureand units
Mean canopy heiugt 320m
Surface roughness 4m
Zero place displacement height 26m
Structural elements Ponderosa pine dominant forest, ope

canopy, with various heights of trees al
shrubs, super dense floor cover by se

Time zone Pacifictime zone
Magnetic declination 13° 33' E changing by 0° 6' W/ye
Note,?From field survey.
4.3 Soils
43.1 Description of soils

Soil data and soil maps below for tBeaproot Saddliewer site were collected fror®.0km? NRCS soil
maps fttp://websoilsurvey.nrcs.usda.gov/app/HomePage.htta determine the dominant soil types in
the larger tower foot print. This was done to assure that the soil array is in the dominanttijer¢o-
dominant) soil type present in the tower footprint.
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Figure25. Soil map of théSoaproot Saddlsite and surrounding areas.

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

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

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

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

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

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

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

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

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

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

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

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

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

Table9. Soil series and percentage of soil series wighrkm? at the Soaproot Saddlsite
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Sierra National Forest Area Parts of Fresno, California (CA750)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

136 HOLLAND FAMILY, 5 TO 35 PERCENT 324.3 14.6%
SLOPES

137 HOLLAND FAMILY, 35 TO 65 PERCENT 1,166.0 52.3%
SLOPES

138 HOLLAND-CHAIX FAMILIES COMPLEX, 116.3 52%
5 TO 35 PERCENT SLOPES

139 HOLLAND-CHAIX FAMILIES COMPLEX, 4498 20.2%
35 TO 65 PERCENT SLOPES

140 HOLLAND-CHAWANAKEE FAMILIES 582 26%
COMPLEX, 35 TO 65 PERCENT
SLOPES

147 ROCK OUTCROP 405 1.8%

166 TOLLHOUSE FAMILY-ROCK OUTCROP 723 32%
COMPLEX, 30 TO 60 PERCENT
SLOPES

Totals for Area of Interest 2,227.5 100.0%

Sierra National Forest Area Parts of Fresno, CaliforniatlB®LLAND FAMILY, 5 TO 35 PERCENT
SLOPES Map Unit Settifiglevation: 3,600 to 5,800 feet Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 46 to 59 degrees F Fhest period: 150 to 200 dayMap Unit
CompositionHolland family and similar soils: 90 percent Minor components: 10 pef@estiption of
Holland Family Setting.andform: Ridges Landform position (dgonensional): Shoulder Landform
position (threedimensional): Upper third of mountainflank Dowgtope shape: Concave Acresdspe
shape: Convex Parent material: Residuum weatherenh fgranodioriteProperties and qualitiesSlope:

5 to 35 percent Depth to restrictive feature: 66 to 70 inches to paralithic bedrock Drainage class: Well
drained Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately lowtd0.00
0.14 in/hr) Depth to water table: More than 80 inches Frequency of flooding: None Frequency of
ponding: None Available water capacity: High (about 9.2 inchidsjpretive groupsLand capability
(nonirrigated): 6eTypical profileO to 7 inches: Sandydm 7 to 60 inches: Sandy clay loam 60 to 66
inches: Sandy loam 66 to 70 inches: Weathered bediitior Components Chaix familiPercent of

map unit: 5 percentnnamedPercent of map unit: 5 percent

Sierra National Forest Area Parts of Fresno, Califorb8t HOLLAND FAMILY, 35 TO 65 PERCENT
SLOPE®ap Unit SettingElevation: 3,600 to 5,800 feet Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 46 to 59 degrees F Fhest period: 150 to 200 dayMap Unit
CompositionHolland family ad similar soils: 85 percent Minor components: 15 perd@ascription of
Holland FamilySettingLandform: Mountains Landform position (twbmensional): Backslope Landform
position (threedimensional): Mountainflank Dowslope shape: Concave Acredspe slape: Concave
Parent material: Residuum weathered from granodiorReoperties and qualitiesSlope: 35 to 65
percent Depth to restrictive feature: 66 to 70 inches to paralithic bedrock Drainage class: Well drained
Capacity of the most limiting layer to tramit water (Ksat): Very low to moderately low (0.00 to 0.14
in/hr) Depth to water table: More than 80 inches Frequency of flooding: None Frequency of ponding:
None Available water capacity: High (about 9.2 inché#erpretive groups Land capability
(nonirigated): 7eTypical profileO to 7 inches: Sandy loam 7 to 60 inches: Sandy clay loam 60 to 66

Page41of 96



o . N . Author. Date
ne ;an Title D17FIUSiteCharacterization:Supporting Data Luo! Ayres/Loescher 09126/2011

NEON Doc.:/NEONDOQ011077 RevisionB

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

inches: Sandy loam 66 to 70 inches: Weathered bedhicior ComponentsChaix familyPercent of
map unit: 5 percenChawanakee familyPercent of map unit: 5 peent Rock outcropPercent of map
unit: 5 percent

Sierra National Forest Area Parts of Fresno, Californiat1B®LLANBCHAIX FAMILIES COMPLEX, 5 TO
35 PERCENT SLOPES Map Unit Séitagation: 2,700 to 5,550 feet Mean annual precipitation: 30 to
40 inchesMean annual air temperature: 46 to 59 degrees F Fhest period: 150 to 200 daydap Unit
CompositionHolland family and similar soils: 65 percent Chaix family and similar soils: 20 percent Minor
components: 15 percerDescription of Holland Family Setiy Landform: Mountains Landform position
(two-dimensional): Shoulder Landform position (thv@enensional): Mountainflank Dowslope shape:
Concave Acrosslope shape: Concave Parent material: Residuum weathered from granodiorite
Properties and qualitieSope: 5 to 35 percent Depth to restrictive feature: 66 to 70 inches to paralithic
bedrock Drainage class: Well drained Capacity of the most limiting layer to transmit water (Ksat): Very
low to moderately low (0.00 to 0.14 in/hr) Depth to water table: Mdhan 80 inches Frequency of
flooding: None Frequency of ponding: None Available water capacity: High (about 9.2 inches)
Interpretive groupsLand capability (nonirrigated): 6Bypical profileO to 7 inches: Sandy loam 7 to 60
inches: Sandy clay loam 60 t6 iiches: Sandy loam 66 to 70 inches: Weathered bedbeskription of

Chaix Family Setting.andform: Ridges Landform position (Bdimensional): Shoulder Landform
position (threedimensional): Upper third of mountainflank Dowgtope shape: Concave Acredspe
shape: Convex Parent material: Residuum weathered from granodiritgerties and qualitiesSlope:

5 to 35 percent Depth to restrictive feature: 36 to 40 inches to paralitedrock Drainage class:
Somewhat excessively drained Capacity of the most limiting layer to transmit water (Ksat): Very low to
moderately low (0.00 to 0.14 in/hr) Depth to water table: More than 80 inches Frequency of flooding:
None Frequency of pondinftone Available water capacity: Low (about 3.2 inchet®rpretive groups

Land capability (nonirrigated): 6lgypical profile0 to 6 inches: Coarse sandy loam 6 to 36 inches: Coarse
sandy loam 36 to 40 inches: Weathered bedritikor Components Rock outcropercent of map unit:

5 percentAuberry family Percent of map unit: 5 percermdhwahnee familyPercent of map unit: 5
percent

Sierra National Forest Area Parts of Fresno, Califort8®t HOLLANBCHAIX FAMILIES COMPLEX, 35
TO 65PERCENT SLORE Unit Settng Elevation: 2,700 to 5,550 feet Mean annual precipitation: 30

to 40 inches Mean annual air temperature: 46 to 59 degrees F-frexsperiod: 150 to 200 daydap

Unit CompositionHolland family and similar soils: 60 percent Chaix family and similar 20ipercent

Minor components: 20 percenDescription of Holland FamilySetting Landform: Ridges Landform
position (twodimensional): Backslope Landform position (thoBmensional): Upper third of
mountainflank Dowrslope shape: Concave Acredspe shap: Concave Parent material: Residuum
weathered from granodioriteProperties and qualitiesSlope: 35 to 65 percent Depth to restrictive
feature: 66 to 70 inches to paralithic bedrock Drainage class: Well drained Capacity of the most limiting
layer to transnit water (Ksat): Very low to moderately low (0.00 to 0.14 in/hr) Depth to water table:
More than 80 inches Frequency of flooding: None Frequency of ponding: None Available water capacity:
High (about 9.2 inchedhterpretive groupsLand capability (nonimgiated): 7eTypical profile0 to 7
inches: Sandy loam 7 to 60 inches: Sandy clay loam 60 to 66 inches: Sandy loam 66 to 70 inches:
Weathered bedrockDescription of Chaix Familetting Landform: Ridges Landform position (two
dimensional): Backslope Landforposition (threedimensional): Upper third of mountainflank Down
slope shape: Concave Acredspe shape: Convex Parent material: Residuum weathered from
granodiorite Properties and qualitiesSlope: 35 to 65 percent Depth to restrictive feature: 36 to 40
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inches to paralithic bedrock Drainage class: Somewhat excessively drained Capacity of the most limiting
layer to transmit water (Ksat): Very low to moderately low (0.00 to 0.14 in/hr) Depth to water table:
More than 80 inches Frequency of flooding: Nonegeency of ponding: None Available water capacity:

Low (about 3.2 inchednterpretive groupsLand capability (nonirrigated): 7&ypical profile0 to 6

inches: Coarse sandy loam 6 to 36 inches: Coarse sandy loam 36 to 40 inches: Weatheredvwedrock
Components Rock oucropPercent of map unit: 5 percetdnnamed, moderately deefPercent of map

unit: 5 percentChawanakee familyPercent of map unit: 5 percenfollhouse familyPercent of map

unit: 5 percent

Sierra National Forest Area Parts of Fresno, Catifa 1400 HOLLANECHAWANAKEE FAMILIES
COMPLEX, 35 TO 65 PERCENT SLOPES Map UnitE3ettign: 3,000 to 6,000 feet Mean annual
precipitation: 30 to 45 inches Mean annual air temperature: 46 to 59 degrees Fie®gteriod: 150 to

200 daysMap Unit Conposition Holland family and similar soils: 50 percent Chawanakee family and
similar soils: 35 percent Minor components: 15 perd@ascription of Holland Family Settirigandform:
Mountains Landform position (twdimensional): Backslope Landform positiomrée-dimensional):
Mountainflank Dowrslope shape: Concave Acredspe shape: Concave Parent material: Residuum
weathered from granodioriteProperties and qualitiesSlope: 35 to 65 percent Depth to restrictive
feature: 66 to 70 inches to paralithic bedkobrainage class: Well drained Capacity of the most limiting
layer to transmit water (Ksat): Very low to moderately low (0.00 to 0.14 in/hr) Depth to water table:
More than 80 inches Frequency of flooding: None Frequency of ponding: None Available watstyca

High (about 9.2 inchedhterpretive groupsLand capability (nonirrigated): 7€ypical profile0 to 7
inches: Sandy loam 7 to 60 inches: Sandy clay loam 60 to 66 inches: Sandy loam 66 to 70 inches:
Weathered bedrockDescription of Chawanakee Famil$etting Landform: Mountains Landform
position (twodimensional): Backslope Landform position (thddmensional): Mountainflank Down

slope shape: Concave Acredspe shape: Convex Parent material: Residuum weathered from
granodiorite Properties and qualitiesSlope: 35 to 65 percent Depth to restrictive feature: 10 to 20
inches to paralithic bedrock Drainage class: Somewhat excessively drained Capacity of the most limiting
layer to transmit water (Ksat): Very low to moderately low (0t6©®.14 in/hr) Depth to water table:

More than 80 inches Frequency of flooding: None Frequency of ponding: None Available water capacity:
Very low (about 1.1 inches$iterpretive groupsLand capability (nonirrigated): 7&ypical profileO to 4

inches: Comse sandy loam 4 to 19 inches: Coarse sandy loam 19 to 23 inches: Weathered b&idmck
Components Rock outcropPercent of map unit: 5 percer@@haix familyPercent of map unit: 5 percent
Unnamed, moderately deefPercent of map unit: 5 percent

Sierra Ndional Forest Area Parts of Fresno, Califorrid7t ROCK OUTCR®Rap Unit Composition
Rock outcrop: 90 percent Minor components: 10 percédgscription of Rock OutcropSetting
Landform: Mountains Landform position (tvebmensional): Backslope Landform pasit (three
dimensional): Mountainflank Dowslope shape: Concave Acredspe shape: Convehnterpretive
groups Land capability (nonirrigated): Bypical profile0 to 4 inches: Unweathered bedrodWinor
ComponentsdUnnamed, shallow Percent of map unit: 1€rgent

Sierra National Forest Area Parts of Fresno, Californiatl8®LLHOUSE FAMIROCK OUTCROP
COMPLEX, 30 TO 60 PERCENT SLOPES Map UnitE3ettign: 2,000 to 5,000 feet Mean annual
precipitation: 25 to 35 inches Mean annual air temperature: 8469 degrees F Frofiee period: 45 to

75 daysMap Unit CompositionTollhouse family and similar soils: 65 percent Rock outcrop: 25 percent
Minor components: 10 perceridescription of Tollhouse Family Settingandform: Mountains Landform
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position (twodimensional): Backslope Landform position (thdieensional): Mountainflank,
mountainbase Dowsslope shape: Concave Acresdspe shape: Convex Parent material: Residuum
weathered from quartdiorite Properties and qualitiesSlope: 30 to 60 percent Depth t@strictive
feature: 18 to 22 inches to paralithic bedrock Drainage class: Somewhat excessively drained Capacity of
the most limiting layer to transmit water (Ksat): Very low to moderately low (0.00 to 0.14 in/hr) Depth
to water table: More than 80 inchesdguency of flooding: None Frequency of ponding: None Available
water capacity: Very low (about 1.4 inchds}erpretive groupsLand capability (nonirrigated): 7e
Typical profile0 to 18 inches: Gravelly coarse sandy loam 18 to 22 inches: Weathered bedrock
Description of Rock Outcrop Settingtandform: Mountains Landform position (tvebmensional):
Backslope Landform position (thremensional): Mountainflank, mountainbase Dowiope shape:
Concave Acrosslope shape: Convdrterpretive groupsLand capabily (nonirrigated): 8Typical profile

0 to 4 inches: Unweathered bedrotkinor Components Holland family?ercent of map unit: 4 percent
Chaix familyPercent of map unit: 3 percedtuberry familyPercent of map unit: 3 percent

4.3.2 Soil semivariogram descripbn

The goal of thigspect of thesite characterization is to determine the minimum distance between the
soil plots in the soil arrasuchthat data farther aparcan be considered spatially independent. The
collectedfield datawill be usedo producesemivariograms, which is a geostatistical technique to
characterizespatial autocorrelation between mapped samples of a quantitative variahig §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 sariance versus distance class (Fi2ée
For the theoretical variogram modelsrtsidered here, the semsriance will converge otie total
variance at distances for which values are no longer spatially@nelated (this is referred to as the
range, Figur@6).

For the theoretical variograms considered hetege parameters estiated from thedata are used to

fit a semivariogram model to the empirical semivariogram. This model is then assumed to quantitatively
represent the correlation as a function of distar€gure26), the range, the sill (the sill is the

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

are estimated from theoretical models thatrefitted to the empiricalvariograms using nelinear least
squares methods.

The variogram analysis will be used, to determine the spatial scales at which we can consider soil
measurements spatially independent. This characterization will directly inforrmthiemumdistance
betweeni) soil ploswithin each soil arrayii) the soil profile measurementsi) EP plots, ant) the
microbial samplingocations These data will directly inform NEON construction and site design
activities.
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Figure26. Example semivariogrardgepicting range, sill, and nugget.
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Figure27. 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 o5 July2010

at the Soaproot Saddlsite. The sampling points followed the spatially cyclic sampling design by Bond
Lamberty et al(2006)(Figure27). Soil temperature and moisture measurements were collected along
three transect§168m, 84 m, and 84 m) located in the expected airshe8a@dproot SaddleDetails of
how the airshed was determined are provided belo80oil temperature was measured witiatinum
resistance temperature sensors (RTD 810, Omega Engineering Inc., 8t@hf@ndoil moisture was
measured witltime domain diaelectric sensors (CS616, Campbell Scientific Inc., Logan UT)

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

were also taken 30 cm in front andtiiad 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 differen
locations. In addition, soil temperature and moisture were continuously recorded at a single fixed
location (stationary data) throughout the sampling time to correct for changes in temperature and
moisture throughout the day.
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Data collected were usedfgeospatial analyses of variograms in the R statistical computing language
with the geoR package to test for spatial autocorrelatfbrangmaet al. 1986 Webster & Oliver 1989;
Goovaerts 1997; Riberiro & Diggle 20amay estimate the distance necessary for independence among
soil plots in the soil arrayo correct for changes in temperature and moisture over the sampling period,
the stationary data was subtracted from the mobile data. In many instances a time of day trend was still
apparent in the data even after subtracting the stationary data fromrtfzdbile data. This time of day

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

433 Results and interpretation
4.3.3.1 Soil Temperature

Soil temperature data residuals, after accounting for changes in temperature in the statidata any
remaining time of day trendand elevation, aspect, and slope trendsre used for the semivariogram
analysis (Figur28). Exploratory data analysis plots show that theras no distinct patterning of the
residualgFigure29, left graph) andlirectionalsemivariograms do not show anisotrofiigure29,
center graph). Atisotropicempirical semivariogram was produced ansipdericaimodel was fitted
using Cressie weights (Fig@@ right graph). The model indicates a distance of effectivdépendence
of 9 m for soil temperature.
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Figure28. Left graph: mobile (circles) and stationary (line) soil temperature data. Center graph:
temperature data after correcting for changes in temperature in the stationary data (circles) and a linear
regression based on time of day (line). Right graph: residual temperature data after correcting for
changes temperature in the stationary data and the time of day regression. Data in the right graph were
used for the semivariogram analysis.
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Figure29. Leftgraphs: exploratory data analysis plots for residuals of temperature. Center graph:
directional semivariograms for residuals of temperatuRight graph: empirical semivariogram (circles)
and model (line) fit to residuals of temperature.

4.3.3.2 Soil water conént

Soil water content data residuals, after accounting for changes in water content sgtatienary data,
any remaining time of day trend, and elevation, aspect, and slope trevete, used for the
semivariogram analysis (Figu88). Exploratory data malysis plots show that theneas no distinct
patterningof the residuals (Figur@l, left graph) and directionalemivariograms do not show
anisotropy(Figure31, center graph).Anisotropicempirical semivariogram was produced and a
sphericaimodel was fitted using Cressie weights (Figdtteright graph).The model indicates a distance
of effective independence &m for soil water content.
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Figure30. Left graph: mobile (circles) and stationary (line) soil water content data. Center graph: water
content data after correcting for changes in water content in the stationary data (circles) and a linear

Time of day (GMT)
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regression based on time of day (line). Right grapsidual water content data after correcting for
changes water content in the stationary data and the time of day regression. Data in the right graph
were used for the semivariogram analysis.
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Figure31. Left graphs: exploratory data analysis plotsresiduals of soil water contenCenter graph:
directional semivariograms for residuals of water content. Right graph: empirical semivariogram (circles)
and model (line) fit to residuals of water content.

4.3.3.3  Soil array layout and soil pit location

The minmum distance allowable between soil plots is 25 m to ensure a degree of spatial independence
in nonmeasured soil parameters (i.e., other than temperature and water content) and the maximum
distance allowable between soil plots is 40 m due to cost comésrai he estimated distance of
effective independence wasm for soil temperature an@ m for soil moisture.Based on these results
and the site design guidelines the soil plotSabproot Saddlshall be place@5m apart. The soil array
shall followthe linear soil array design (Soil Array Pattern B) with the soil plots being 5 m X&em.
direction of the soil array shall &9° from the soil plot nearest the tower (i.e., first soil ploTihe

location of the first soil plot will be approximate®y.033436;119.261981 The exact location of each
soil plot may be microsited to avoid placing a soil plot at an unrepresentative location (e.g., rock
outcrop, drainage channel, large tree, et@he FIU soil pit for characterizing soil horizon depths,
collecting soil for sitespecific sensor calibration, and collecting soil for the FIU soil archive will be
located at37.031153°;119.259330{primary location); 087.031357°;119.259921{alternate location

1 if primary location is unsuitable); 87.031695°-119.260610{alternate location 2 if primary location
is unsuitable).A summary of the soil information is shown in Tallleand site layout can be seen in
Figure32.

Dominant soil series at the sitelolland Family35to 65 percent slopes. The taxonomy of this soil is
shown below:

Order. Alfisols

Suborder Xeralfs

Great group Haploxeralfs
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Subgroup Ultic Haploxeralfs

Family. Fineloamy, mixed, semiactive, mesic Ultic Haploxeralfs

Series Holland Family35 to 65 percent sloes

Tablel10. Summary of soil array and soil pit informatiorSataproot Saddled® represents true north

and accounts for declination.

Soil plot dimensions 5mx5m
Soil array pattern B
Distance between soil plots: x 25m
Distance from tower talosest soil plot: y 20m

Latitude and longitude of*isoil plot OR
direction from tower

37.033436;119.261981

Direction of soil array

80°

Latitude and longitude of FIU soil pit 1

37.031153°;119.259330{primary locat

ion)

Latitude and longitude dflU soil pit 2

37.031357°;119.259921°(alternate 1)

Latitude and longitude of FIU soil pit 3

37.031695°;119.260610°(alternate 2)

Dominant soil type

Holland Family35 to 65 percent slopes

Expected soil depth 1.68to0 1.78n

Depth to water table >2 m

Expecteddepth of soil horizons Expected measurement depths

0-0.18 m (Sandy loan 0.09m"
0.18-1.52m (Sandy clay loajn 0.85m"
1.52-1.68m (Sandy loar 1.60m"
1.681.78m (Weathered bedrock 1.73m

1.78 m 1.78 m

"Actual soil measuremendepths will be determined based on measured soil horizon depths at the
NEON FIU solil pit and may differ substantially from those shown here.
"Expected soil G@ensor depths
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tower_37 03337,W50i| array

Olnst hut_ 37.03326, -119:26230

\

Soil'Pit 3: 37.031695%1-119:260610° \
o %7.0313571 £119.259921°

p
Soil Pit1:/37.031153°, -119:259330°

+.Google

Imagery Date: Nov 24, 2003 lat_37.032934" lon -119.262034° elev Eye alt 6426 it

Figure32. Site layout aSoaproot Saddlshowing soil array and location thfe FIU soil pit.
4.4 Airshed
44.1 Seasonal windroses

Wind roses analytically determine and graphically represent the frequencies of wind direction and wind
speed over a given timeseries. The weather data used to generate the following wind ro268are

2009 datafrom MesoWest weather statioRFENCE MEADOWD: FNWC1, Lat: 36.9614, Long:

119.1750, which is 6.9 milesto tower site. This is the closest weather station that has available wind
data we can use. Due to the complex mountain topography/terrain,it is possible that the wind

patterns at NEON site are actually different with the pattern presented below. Wind patterns need to be
reassessed with > 1 year on site wind data after constructidre orientation of the wind rose follows

that of a compass (assume declination applied). When we describe the wind directions it should be
noted that they are the cardinal direction that wind blows from. The directions of the rose with the
longest spoke show wind directions with the largest frequerilyese wind roses are subdivided into as
24 cardinal directions.

4.4.2 Results (graphs for wind roses)
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Dom17_ Soaproot Saddle RC site, Lat: 37.03337, Lon: -119.26219 Convention: Blowing From
MesoWest FENCE MEADOW station (ID: FNWC1); Lat: 36.9614, Long: -119.1750; Jan - Mar 2007-2009
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WIND ROSE PLOT
Dom17_ Soaproot Saddle RC site, Lat: 37.03337, Lon: -119.26219 Convention: Blowing From
MesoWest FENCE MEADOW station (ID: FNWC1); Lat: 36.9614, Long: -119.1750; Jul - Sep 2007-2009

Separation is ~6.9 miles. Data
for WR are 2007-2009 hourly
data downloaded from
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Figure33. Windroses foiSoaproot Saddldrelocatable site.

The weather data used to generate the following wind roses 20872009
weather stationFENCE MEADOWD: FNWC1, Lat: 36.9614, Lont9.1750),
tower site Panels are (from top to bottom) Jawiar, AprJun, JuSept, and OeDec.
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443 Resultant vectors

Tablell. The resultant wind vectors from Klemmsing hourly data in 2007.

Quarterly (seasonal) timeperiod Resultant vector % duration
January to March 31&° 6

April to June 287 34

July to September 277 34
October to December 356 5

Annual mean 307.7% na.

444 Expected environmental controls aource area

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

Higher wind speeds, like those experienced over the Rockies, are often the product of mechanical
turbulence with long waveforms. Because thermal stratification is very efficient in suppressing vertical
mixing, stal# conditions also have typically very long waveforms.

As a general rule, shorter and less structurally complex ecosystems have good vertical mixing during all
atmospheric stabilities. Taller and more structurally complex ecosystems have well mixed upper
canopies 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 Area). The
type of turbulence (mechanical verse convective) and thesjgay attributes of the ecosystem control

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

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

model and generate following model results are extracted from the wind roses. Vegetation information,
temperature and energy information wetreither from the RFI document, previous site visit report,
available data files or best estimated from experienced expert. Measurement height was determined
from the Tower Heightequirements KEON.F1.3.302, NEON.FI.3)38Rd reported innfo document

provided by ENG group, then verify according to the real ecosystem structure after FIU site
characterization at site. Runs3land 46 represent the expected conditions for summer and winter
conditions, respectively, with maximum and mean windspeeds (da&ytiomvective) and nighttime

(stable atmospheres) conditions. The wind vector for each run was estimated from wind roses and is
placed as a centerline in the site map included in the graphics. The width of the footprint was also
estimated using the lengthetween the isopleth of 80% cumulative flux and center line to calculate the
angle from centerline. This information, along with distance of the cumulative flux isopleths and wind
direction, will define the source area for the flux measurements on tipedticthe tower.
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Tablel2. Expected environmental controls to parameterize the source area model and associated
results fromSoaproot Saddl®wer site.

Parameters Run 1 Run 2 Run 3| Run4 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 50 50 50 50 50 50 m

Canopy Height 32 32 32 32 32 32 m

Canopyarea density 3 3 3 2.5 2.5 25 |m

Boundary layer depth 3500 3500 1800 1500 1500 1000 |m

Expected sensibl 650 650 175 300 300 50 W m?*

heat flux

Air Temperature 34 34 22 22 22 17 °C

Max. windspeed 5.6 2.6 1.6 5.6 2.6 1.6 |ms'

Resultant wind vector 75 75 270 75 75 270 | degrees

Results

(zd)/L -0.2 -0.37 -0.38 -0.11 -0.37 -0.35 |m

d 25 25 25 25 25 25 m

Sigma v 3 2.8 1.6 2.3 1.8 1 m®s?

Z0 1.4 1.4 1.4 1.6 1.6 16 |m

u* 0.95 0.77 0.5 0.91 0.61 0.34 |ms!

Distance source area 0 0 0 0 0 0 m

begins

Distance of 90% 750 250 250 950 400 490 |m

cumulative flux

Distance of 80% 480 200 200 550 250 300 |m

cumulative flux

Distance of 70% 300 150 150 400 200 200 |m

cumulative flux

Peak contribution 85 35 25 105 45 55 m
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445 Results (source area graphs)
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Figure34. Soaproot Saddle Relocatable site summer daytime (convective) footprint output with max
wind speed
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Figure35. Soaproot Saddle Relocatable site summer daytime (convective) footprint output with mean
wind speed
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Figure36. Soaproot SaddIRelocatable site summer nighttime (stable) footprint output with mean wind
speed.
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Figure37. Soaproot Saddle Relocatable site winter daytime (convective) footprint output with max wind
speed
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Figure38. Soaproot Saddle Relocatable site winter dagt (convective) footprint output with mean
wind speed
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Figure39. Soaproot Saddle Relocatable site winter nighttime (stable) footprint output with mean wind

speed

Page60 of 96




o . N . Author. Date
ne ;an Title D17FIUSiteCharacterization:Supporting Data Luo/ Ayres/Loescher 09126/2011

NEON Doc.:/NEONDOQ011077 RevisionB

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

4.5 Site design and tower attributes

According to wind roses, prevailing wind blofram east(70xto 100x, clockwise fronY0x) and from

west (25&to 290, clockwise fron250%). The weather data used to generatkesewind roses are
2007-2009 datafrom MesoWest weather statioFENCE MEADOWD: FNWC1, Lat: 36.9614, Long:
119.1750)which is 6.9 milesfrom the tower site. This is the closest weather station that has available
wind data we can useDue to the complex mountain topography and terrain, it is possible that the wind
patterns at NEON site are actually different with theevroses here Wind patterns need to be
reassessed with > 1 year on site wind data after measurements are establsiteddjust boom
orientation if necessary For the current designpwer should be placed to a locatipaccording to the
current undestanding,to best catch the signals from the airshed of the ecosystem in interest, which is
ponderosa pine dominant open foreat this site. Original site37.031069-119.256431was too far

away from power.After FIU site characterization we micrositexver location toward nortlvestfor ~
600m. New tower location i87.03337;119.26219 which is only ~ 110 m from power line

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

to capture signals from all major wind directiofadiation boom armshould always be facing south to
avoid any shadowing effects from the tower structure. Aetrument hut should be outside the
prevailing wind airshed to avoid disturbanin 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 case, insirume
should be positioned on thsouthwesttoward tower and have the longer side parallel&& direction.
Therefore, we decide the placement of instrument huBat03326;119.26230

Ecosystem at this sitie a naturally regenerated stand with a mik ponderosa and sugar pines, incense
cedar, sequoiand redwoodand some white fir. Dominant trees are ponderosa pine ~32 m in height.
Canopy is open Lowest branch level is at3-r@ in height. Ground cover is predominantly sage with
height ~0.3-1 m. Punctuated in the area are patches of various sizes of oak and madrone with height ~
4-6 m. Therefore, we require neasurement layeron the tower with top measurement height 80

m, and the remaining levels aB%m, 30m, 18 m, 6m and 0.3 m, respeistely, 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. Nowet deposition collectorwill be deploye 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 belodssume the projected area of the tower is square.
Anemometer/temperature boom arm directionis from the towertoward the prevailing wind direction
or designated orientationnstrument hut orientation vectoris parallel to the long side of the
instrument hut.Instrument hut distance 1s the distance from the center of tower projection to the
center of the instrument hut projection on the groundhe numbering of theneasurement levelss
that the lowest is level one, and each subsequent increase in height is numbered sequentially.

Table13. Site design and tower attributes f&oaproot SaddIRelocatable site
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0° is true north with declination accounted for.
match the surrounding environment.

Color of Instrument hut exterior shall be tan or best

Attribute lat long degree meters notes
Airshed area 70xto 100x Clockwise from
and 25k to first angle
290x
Tower location 37.03337, -119.26219 -- -- new site
Instrument hut 37.03326, -119.26230
Instrument hut orientation -- -- 90 - 27C longwise
vector
Instrument hutdistance z -- -- -- 16
Anemometer/Temperature -- -- 360° --
boom orientation
Height of the measurement
levels
Level 1 0.3 m.a.g.l.
Level 2 6.0 m.a.g.l.
Level 3 18.0 m.a.g.l.
Level 4 30.0 m.a.g.l.
Level 5 36.0 m.a.g.l.
Level 6 50.0 m.a.g.l.
Tower Height 50.0 m.a.g.l.

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

level.

Figure below shows the proposed tower location, instrument hut location, airahesland access road.
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tower_37 03337,W50i| array

()Inst hut_ 37.03326, -119:26230

SoilIPit 3: 37/03169571-1191260610° \ ¢
A %7.031357“, -119.259921°

p
Soil Pit1:/37.031153°, -119:259330°

©2011 Google

Image © 2011 DigitalGlobe. u!c!oGOOSle

Imagery Date: Nov 24, 2003 lat 37.032934" lon -119.262034° elev 3955t Eye alt 6426 it

Figure40. Site layout folSoaprootRelocatable site.

i) tower location is presented (red pin), ii) red lines indicate the airshed boundaries. Veé@tdos10Qx
(clockwise from70x) Y R H p n x(clodk@ise Hrdm250x) would have quality wind data without
causing flow distortions, respectively. iii) Yellow line is the suggested access road to instrument hut.

Boardwalksp 'fOAYFOGStes GKS RSOA&A2Y G2 dz&aS | o02F NRgl
There are stwng science requirements that minimize site disturbance to the surrounding area, which
will be difficult to manage over a 3@period. Traffic control is key to minimizing the site disturbance.
Confining foot traffic to boardwalks minimizes site impdbts 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 where the snow pack becomes
unevencausing personnel to walk farther and farther around the sides of the original path, causing the
path to grow in width. This is a very common phenomenon. Here FIU assumes that all conduits will be
either buried, or placed inside the boardwalk such that i R2 S48 y2G SEGSYR o06S8ez2y
footprint. While the final design is not yet known, there are some general criteria that can be outlined.
2SS | aadzyS KIdG GKS 0602FNRglIf1 S6ARGK A& océ O6nddpmn
and in sone locations the site is seasonally flooded and inundated with water. Boardwalks may also
provide a scratching structure for grazing animals that in turn, would wear and unduly impact the site.
Site by site evaluations must be done.
Specific boardwalks @his Relocatable site

o Boardwalk from the access point to the instrument hut, pending landowner decision. (lots of

snow)
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. Boardwalk from the instrument hut to the tower to intersect on north face of the tower
o Boardwalk to the soil array (lots of snow)
. No boardwalk to individual soil plots

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

North
Option 4, anemometer boom facing (generic) North
with Instrument Hut towards the West @

Tower entrance
Anemometer boom, 4 m

Instrument Hut

AC Unit
[ ]

Figure41. Generic diagram to demonstration the relationship between tower and instrument hut when
boom facinghorth and instrument hut on thevesttowards the tower.

This is a generic diagram. The actual layout of boardwalk (or path if no boardwalk required) and
instrument hut position will be the joint responsibility of FCC and FllsoAproot SaddIRelocatable
site, the boom angle will b860x, instrument hut will be on theouthwesttowards the tower, the
distance between instrument hut and tower is6+h. The instrument hut vector will bEW (90x-270x,
longwise).

4.6 Information for ecosystem productivity plots

The tower atthis site has been positioned to optimize the collection of the air/wind signals both
temporally and spatially over the desired ecosyst@onderosa pine dominant open forgstPrevailing
wind blows from70xto 100x (clockwise from70x) andfrom 250«to 29k (clockwise from 254). 90%

signals for flux measurements are within a distancb@fm from tower, and 80% withiBOOm with

mean wind speedwhilecan reach ~900 m and ~ 700 m, respectively, with maximum wind speed at this
site. We sugest FSU Ecosystem Productivity plots are placed within the boundarf€s twf 100x

(clockwise fron70x) and 25&to 29k (clockwise from 25€) from tower.

4.7 Issues and attentions

The weather data used to generatee wind rosedn this reportare 20072009 datafrom MesoWest
weather stationFENCE MEADOWD: FNWC1, Lat: 36.9614, Lofid:9.1750), which is6-9 milesto

tower site. This is the closest weather station that has available wind data we carDuseto the

complex mountain topography and teim it is possible that the wind patterns at NEON site are actually
different with the wind roses hereWind patterns need to be reassessed with > 1 year on site wind data
after measurements are established, and adjust boom orientation if necessary.
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5 LOWER EAKETTLLRELOCATEABLE TOWER
5.1 Site description

NEONUpper Teakettleeandidate Relocatablsite waslocatedat 36.975178°-119.048428{Figure4?2).
Because this site is too far away from power to be viable, we relocated the tower location 48s2 mi
toward northeast t037.00583,-119.00602(Figure43). Because the elevation of this new location is
lower than the original Upper Teakettle relocatable site, we call it Lower Teakettle relocatable site in this
report.

The new sitas located on an upper steppe (~2165 m), higher than Soaproot Saddle relocatable site.
Topography in the immediate area is relatively flat with 81 gentle rises and situated by large land
forms. Granite outcrops are 360 m in height and-80 km away.This is the flattest site we could @in

at this elevation. This Expected to receive 80% snow and 20% rain in the annual precipitafioa site

is surrounded by roads on 2 adjacent sides (north and west), approximate 500 m away in either
direction. Power is approximate 600 m awaWinter access is good and convenieifitis site also has
camping ground nearby, and may be frequently used by hunters.

Figure42. Theboundary map and origindlpper Teakettle candidat®wer location The tower location
is now moved to Lower Teakettle site.
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