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1 DESCRIPTION
1.1 Purpose

Information collectedand described herés used to inform the site design activities ftmie NEON
project Aquatic Instrument SysterfAlS) This report includes information gathered by tAguatic
(AQU/STHEON (STRInd Environmental, Health, & Safetii$teams. The purposef this report is for

the science team to outline what is desired at each site within a domain in order to obtain the best
AOASYUGATFAO REOGF LRaaAoftsS G2 KSELI FyasSNI bo9hbQa
document, but a report thais an input to the design process.

This report takes precedence over other documents and reports that may repeat the information
contained herein.

The Appendices include summary tables for domvenience of thenultiple audiences of this report;
some d the information in the tables is repeated from the body of this report while other information is
exclusive to thesummarytables.

1.2 Scope

AQU site characterization information presented in this documisnfor the Domain 06 aquatic
locations: Kings Crek (core),and McDiffett Creek. Site that have been previously characterized and are
not currently considered for construction aMcDowell CreeKrelocatable)and Kings Creek STREON

The details for these two sites are included for historic purpaesAppendix E and F respectively.
Issues and concerns for each site that need further review are also addressed in this document
according to our best knowledgdJnless otherwise noted, the information contained herein takes
precedence over the same orfnation repeated elsewhere; thereby, this document contains the official
changecontrolled information pertinent to these sites.

Disclaimer:All latitude and longitude coordinates are subject to the variation inherent in our GPS

equipment and the conditions at the sit&Someof the Aquatic sites are in narrow canyons with limited
satellite coverage; resulting toordinates that are not accurato within 50 cm.

O 2016 NEON Inc. All rights reserved
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2 RELATED DOCUMENT®ACRONYMS

2.1 Applicable Documents

AD[01]

AD[02]

AD[03]

AD[04]

2.2 Reference Documents

ROO01] NEON.NPR.000008 NEONAcronym List

RO02] NEON.NPR.000243 NEON Glossary of Terms

ROO03] | [Reference to photos]

RO04] | [Reference to map(s)]

RD[05] | http://kpbs.konza.kstate.edu/location/urban.html

2.3 Verb Convention
"Shall" is used whenever a specification expresses a provision that is binding. The verbs "should" and

bYFébh SELINB&aa y2ynYl yRI (o2hikss hXeBlatsticn bfpyfpbse orttiebdrtt b A &
of the design activity.

O 2016 NEON Inc. All rights reserved
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3 DOMAIN 06AIS SITE CHARACTERI2N REPORT
3.1 Kings Creek

Kings Creekite is a2" order wadeablestreamthat drains a mixed agriculturapastureand tallgrass
prairiee<dominated watershed The flow regime of Kings Creek is considered intieemti and flashy:
discharge can be very low or entirely dry during an annual period lasting from August through February,
when spring rains recharge the water table. Higtensity storms mayause flow to increase several
orders of magnitude over the course of a few hours during any time of year. Dbeasg flow
conditions, however, Kings Creek is shallow enough to facilitate most planned field work in the NEON
aguatics program.

3.11 Aquatic Auxilary andAquatic Portal Locatioafor Construction

The initial estimated location for the Aquatic Auxiliary Portal is:
4

& Aquatic Sites
@ Core Sites
i B Relocatables

B0 STERON Sl 2D 06'STERON St

Kings Creek STREON Hut 'Proposed power drop

Kings"Aqu S2

Kings Aqu S1
\qu St g

4

Power.Drop at Aqu S1

©2013/Google

Google earth

Imagery Date: 9/1/2012  lat 39.105209° lon -96.603271° elev. 1071 ft eye alt 2471 ft

FlgurlA GoogIeEarthDerlved Image of Aquatic Auxiliary Portal Bismain 0&Kings Creek

O 2016 NEON Inc. All rights reserved
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Tablel Aquatic Auxiliary Portal Location
Aquatic AuxiliaryPortal | Latitude Longitude
Location 39.104140° | -96.603410°

The initial estimated location for the Aquatic Portal is:

Table2 Aquatic Portal Location

AquaticPortal Latitude Longitude
Location 39.104140° -96.603410°
3.1.2 Sensorlocationsfor Construction

The GPS coordinates for S1, S2 the Met Station locations obtained by AQU, with input from EHS, are
presented inTable3 and Table4. Many aquatic sites are in narrow canyons or covered by dense
canopy, which reduces sdliee availability. In these situations, AQU will provide a description of the
location and an approximate GPS location (e.g. not accurate to within <1m). This description will suffice
for the planning stages, but sites will likely nheed to be physiozdisked prior to construction

Personnel access and electrical resources will most likely be on the left bank at all sensor locations.
Where locations coincide with a high vertical bank, an access ladder may be required.

These coordinates are to be usext the input to the AlSlesign:

Table3 Sensos 1 and? locations

Sensor| Latitude Longitude
St 39.104803 -96.602358
Y 39.1049858 -96.603452

Table4 Met sensor bcation

Sensor Latitude Longitude
Met Station | 39.104895 -96.603551

The pressure transducer for determining discharge should Heaated with the S2 sensor.

O 2016 NEON Inc. All rights reserved
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Figured Location of S1 showing both bamotograph is oriented downstreamote that the left
bank is moregently sloping relative to the right bank

-~

Figure5 Locationof S2 sensoat Domain 0&Kings Creeloriented upstream. Note that the bank
where thisphotograph was taken is approximatély6 m above the stream bed.

Figure6 Photo ofMet Station Location abomain G(ings Creek

O 2016 NEON Inc. All rights reserved
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Figure7 View of ideal parking location near the Konza Prairie Biological Station greenhouses for
Kings Creek. The distance between parlkind stream channel is approximately 200 m.

3.1.3 Groundwater Wells

The groundwater observation welnetwork at the siteRigure8, Table5) will consistof & H ¢ RAF Y S G SNJ
wells installed usin@g geoprobe or powered hand augefopography at the site i&irly flat open

agricultural land with forest canopy surrounding the stream reachhe wells will be installeth the

forested area surrounding the stream. Required drilling depthilvary due to the topography of the

reachwith total depths between-5-10 meters béow ground surface.Access to the site will be via the

existing grael road drectly to the south of the AIS reach, for wells on the south side, and via the gravel

road on the north for wells on the north side. Prior to drilling, a defined access path will be established

for each well.

The exact location of wells may vatyring the drilling process due to the presence of obstruction, if
one is encountered during the construction. This is not anticipated to occur at this site due to the nature
of the soils.

AQU prefers the surface completion of the wells to include lawva-grade stickup protective cover and

be minimally invasive. The State of KankBas several requirements for construction of groundwater
monitoring wells thatNEON willeither need to meet or apply foa waiver. Chief among the State
requirements arel) an acceptable grout to fill the annular space such as neat cement, bentonite chips,
or a bentonite / cement mixture; 2) surface seal of the well requires a poured concrete or cement slab
poured around a steel outer casing with a locking cap; and eadéd well driller is required to be
onsite.

O 2016 NEON Inc. All rights reserved
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o

=]

o

DO6-KING-OW-02

Table5 Groundwater Observation Well Locations

Well ID Latitude Longitude
DO6KINGOW-01 39.104891° -96.602302°
DO6-KINGOW-02 39.104692° -96.602433
DO6KINGOW-03 39.104513° -96.602845
DO6KINGOW-04 39.104922° -96.602949
DO6KINGOW-05 39.104767° -96.602017
DO6KINGOW-06 39.104076° -96.602217
DO6-KINGOW-07 39.104040° -96.602508
DO6KINGOW-08 39.104655° -96.602509

RiparianVegetation Cover

O 2016 NEON Inc. All rights reserved
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DO6-KING-OW-01

Figure8 Initial Groundwater Well Locations Based on BW&File atDomain 0&Kings Creek

During 201€2011 site visits, the following plant density and type were observed by the AQU team:
The riparian area adjacent to Kings Creek consistgaltkéry forest. Mature bur and chinquapin oak,
walnut, elm, hackerry and hickory trees extend B0 m from the stream channel. Beyond the gallery
forest riparian area tallgrass prairie dominates land cowmound cover consists of shrubs, bushes,
vinesand forbs that cover 790% of the area; however, movement through the forest is not particularly
difficult. Poison ivy is present in the riparian area.
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Figure9 Typicalripariancanopyvegetation at DomamGngs Creek
3.1.5 BankMorphology

The bank anglés estimatedfrom the top of the bankwhere one might stand to observe the strearn
the top of the water. The estimated angle is from the water to the bank, as illustratéigure 10
below.

1209, Bank

Water surface 1y

i

Figurel0 How Bank Angle is Measured
During 2011 site visits, AQU observed the following bank conditions at S1 and S2:

At nearly all points along the active channel, banks are typically characterized-Byrahigh deeply
incised clay abutment on one side and a more gradually sloping bank on the other.

O 2016 NEON Inc. All rights reserved
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Table6 Bankconditionsat Domain 0&Kings Creek

Morphology Type S1 S2
RB angle 90 160
LB angle 140 90
Maximum waterheight | 3.7 2.6
Bank fullwidth (m) 9.3 10.7
Substrate composition | Cobble, boulder, clay and sarn Cobble, boulder, clay and san

* RB (right bank) and LB (left barsk® determined by facing downstream.

Figurel1 Typi@l bank structure of Kings Creek
3.1.6 Site Photos

The followingphotos ofare representative of the site.

Figurel2 Substrate |rD6ma|ﬁ 06<|ngsCreekonS|sts of cobble boulder pebbles, sand and clay.
Some areas, such as the one illustrated here, are dominated by cobble

O 2016 NEON Inc. All rights reserved
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Figurel3 Example of finerte patch in Kings Creek. Here, bed composition is dominated by
pebblesand clay

Figurel4 Example of a high, incisednbankmentin Kings CreelShown is the right bank of the S1

sensor station

O 2016 NEON Inc. All rights reserved
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XY

Figurel6 Duringbase floméahd'iti'ons, extensive dry sediment depoits may facilitate movement
through the channel with minimal to no disturbancegiparianvegetation or the wetted
stream area

O 2016 NEON Inc. All rights reserved
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Figurel7 Small tributary at the bottom of the AQU reach and upstream of the STREON reach

3.1.7 Site Accesd\eeds

The large bank heighi#® m in some places) represents the primary acéssse at Kings Cregthough
banks are not uniformly high along the entsgeam Pathwayswill need tobe developedhrough the
gallery forestio the sensor locationsas well as sampling locations along the sensor reauth,in some
cases these will need to circumvent high banks.

3.1.7.1  SciencePerspective onAccesdNeeds Pathways,Sairs, Hc.) to Reduce Site Eosion/Impact
Footpaths through the riparian gallery forest from the parking area or edge of field to the sensor

locaions will be required. The approximate location of the footpath is showRigure18 (showing
footpaths to both the AQU and STREON reach).

O 2016 NEON Inc. All rights reserved
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[ .4 -
Figurel8 Approximate location®f the footpaths to be constructed to access sensors. Shown are
paths to both he AQU and STREON reach sensors

3.1.8 Communications at the i
SeeIT Network Docs for DO6 IT information.
3.1.9 Power at the Site
The local poweutility company is Bluestem Electric Coop Don Johnsord%8%2212
3.1.10  Site Science Construction Constraints and Limitations

Sitespecific issues to consider @bmain 0&Kings Creelare:
1 Extended periods (5+ months) of zdtow will pose challenges farensor installment and
maintenance.
1 Sensor installation will require consideration gbigodic high flow eventshat will likely
cause high risks of equipment damage.

Driving and access constraints fdomain 0&Kings Creeére:
1 Parking is availablet #he greenhouse facilities of the Konza Prairie Biological Station. The
distance between the parking area and NEON aquatic sites is approximately 200 m through
a welkmaintained field.
3.1.11  Otherlssues

No other science issues are identified at timse.

O 2016 NEON Inc. All rights reserved

Pagel4 of 56



Title: Domain 06AIS Site Characterization Report A}Jthon C. Bohall M. Date 02/29/2016
‘ [} Fitzgerald

NEON Doc.:#NEON.DOC.001858 RevisionB

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

3.2 McDiffett Creek

The McDiffett Creek is a™¥ order perennial stream flowing through the middle of typical Kansas crop

land. The stream includes a small waterfall at the top of the reach with a large pool and several other

riffle and pool segmentsThirteen species of native fish have been identified from the stream, including

GKS SYyRIFIY3ISNBR ¢2LS]1I &aKAYSN® ¢CKA& oF O13aANRdzyR AY
description (ROO05]). The Urban Prag Research Area is managed by KoRrairie Biological Station,

associated with Kansas State University. The Area is a small track of land composed of native prairie,
grazing, hay, and historically cultivated fields. Various crops have been rotated over the past 15 years.
Cattle are als allowed to graze the area. The pasture is burned annually as condition allofp5{RD

Approximately 500 meters of stream are available for NEON infrastructure development. An additional
500 meters may be available downstream for NEON Aquatic @dagmmal Sampling protocols. The 500
meter downstream reach is leased from Kansas State University.

MAlta Vista

AR b e

Figurel9 Map of catchmenat the proposed NEON AQU site
3.21 Aquatic Auxiliary and Aquatic Portal Locations for Construction

Theinitial estimated location for the AquatiAuxiliary Portal is shown Figure20 and Table7, below.

O 2016 NEON Inc. All rights reserved
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»

\'.

PoweT Pole;

AQU Pottal a
AQU AUX Portal Met/Precip - FDP |

S1-E

EDP

atenfall - Start of Reach
N 14

End of‘reach

¢ . 200 m g
Figure20 A GoogleEarthDerived Image of th#cDiffett Creekaquatic reach, includingrpposed
Aquatic Portal location

This site is planned for line power. A utility power line runs parallel to the Drovers Trail Road, the gravel
road shown in Figure 49.

Table7 Aquatic Auxiliary Portal Locatidor McDiffett Creek

Aquatic  Auxiliary| Latitude Longitude
Portal
Location 38.947463 -96.445627

Table8 Aquatic Portal.ocation for McDiffett Creek

AquaticPortal Latitude Longitude
Location 38.947463 -96.445627
3.2.2 Sensor Locations for Construction

The GPS coordinates f&1, S2 and the Met Station obtained by AQU, with input from EHS, are
presented in Table 30. Many aquatic sites are in narrow canyons or covered by dense canopy, which
reduces satellite availability. In these situations, AQU will provide a descriptite ddcation and an
approximate GPS location (e.g. not accurate to within <1m). This description will suffice for the planning
stages, but sites will need to be physically marked prior to construction.

O 2016 NEON Inc. All rights reserved
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These coordinated are to be used for the input t@ tAIS design for S1, S2, and the Metistaare
summarized inTable9-Table1ll and Figure21l. The staff gauge associated with the stream discharge
measurement will be ctbcated with the S2 sensor set

Table9 Sensoand Dschargdocations forMcDiffett Creek

Sensor Latitude Longitude
S1 38.946750 -96.443858
S2 38.946622 -96.443018
Staff Gauge| 38.946622° -96.443016°

Tablel0 Sensor Field Device Post (FDP) locationstéiffett Creek

FDP Latitude Longitude
SIFDP | 38.94709% | -96.44361%
S2FDP | 38.946652 | -96.44291%
Tablell Met station, Secondary Precipitation, NADP and locationMiiiffett Creek
Sensor Latitude Longitude
Met Station 38.947360° | -96.443810°
Met/Precip FDP 38.947413° | -96.443933°
Secondary 38.947431° | -96.443849°
Precipitation Gauge

O 2016 NEON Inc. All rights reserved
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AURP ! Secondary, P@cipi(ation
ortal “AQU Portal REr e
Q Met/PrecipT=sERiMet Sﬁlon

\
A

A
N

90 m

Figure21 Map of DO8McDiffett Creelwith AQU S1, S2, and micrometeorology station locations

-

Figure22 s1 Scation at DOdcDiffett Creek

O 2016 NEON Inc. All rights reserved

Pagel8of 56



Title: Domain 06AIS Site Characterization Report A}Jthon C. Bohall M. Date 02/29/2016
‘ [} Fitzgerald

NEON Doc.:#NEON.DOC.001858 RevisionB

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

Figure23 S2 Location at DOGIcDiffett Creek Shown looking downstream
3.2.3 Groundwater Wells

Groundwater well locations will be selected and finalized during a site visit by the NEON hydrologist.
Shown inFigure 24 are tentative locations selected by other tramembers during the initial
characterization visitOnce the proposed well locations are select€dblel2 below will be populated

with coordinates. At present atsivisit is planned for late spring 2016 for confirmation of the wells.
Installation will likely utilize either a direpush drill rig or rotary auger, depending on the density of
underbrush near the stream.

P06-MDUR-0W-02
AQU foltal
AQU AUX Portal Secondary Pre(mi(ahor’\j H06-MDUR-OW-03
Met Station 9

D06-MDUR-OW-01 9

. S1-EBP
hll - Start of Reach L2

D06-MDUR-OW-04 9 ¢1

S2
D06-MDUR-OW=-05" Q (1

D06-MBUR-OW-06
S2 - FDP

DOG'MDURQ-OW'W (PO6-MDUR-OW-08

A
N

Googleearth

Figure24 McDiffett-UrbanGroundwaterObservationWell locations
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Tablel2 Coordinates for GroundwatédbservatiorWells™

Well ID Latitude Longitude
D06MCD{OW-01
D06MCDIOW-02
D06MCDIOW-03
D06MCDIOW-04
D06MCDIOW-05
D06MCDIOW-06
D06MCD{OW-07
D06MCD{OW-08
** Table to be completed once the NEON Hydrologist had a chance to visit the site, which is
tentatively planned for spring 2016.

3.24 Riparian Vegetation Cover
During 2015 site visit, the followimant density and type were observed by the AQU team:

The riparian area adjacent to tiMdcDiffett Creelconsists of steep banks lined with a forest buffer and is
located within a historically farmed field with regular crop rotation. Grasses, woody stantidarger

timber are present in the riparian zone. A mix of small woody species, small herbaceous, and some
invasive vetch are present within the channel. Observations were made in November. Growing season
updates will be more accurate.

Figure25 Riparin vegetation, incised banks, and surrounding crop fields aMDDEfett Creek

O 2016 NEON Inc. All rights reserved
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3.25 Bank Morphology

The bank angle is estimated from the top of the bank, where one might stand to observe the stream, to
the top of the water. Theestimated angle is from the water to the bank, as illustrated in Figure26
below.

120° Bank

-

Water surface 1

Figure26 How Bank Angle is Measured
During 2015site visits, AQU observed the following bank conditions at S1 and S2:

Tablel3 Bank attributes of D14 Sycamore Creek at sensor locations

Morphology Type S1 S2
RB* angle 100 100
LB* angle 100 100
Wetted depth 6.3 0.16m
Wetted width* 3.5 0.3m
Substrate composition Gravel, silt Gravel, silt

* RB (right bank) and LB (left bank) are determined by facing downstream.

*Note that these distancedo notcorrespond to the width between incised barksghich likely
represents the trudoank fullwidth. Distances between incised banks exceed 10 m in each case.
"For infrastructure purposes, the extreme water level sand anchor should be used at S1 and S2

3.2.6 Site Photos

The following photos of are representative of the site.

O 2016 NEON Inc. All rights reserved
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Figure28 Banks heights are in excess of 4 meters
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Figure30Bank angles are flat and then vertical.

Te fIt porti
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3.2.7 Site Acces Needs

For Operations at the site, some access improvements are required. A small vehicle access exists at the
Eastern edge of the property, near the limestone shelf and shown in the foregroligwe31. This
access may be useful for running power and for securing access to the site.

Farther downstream, the banks become tall and incised and are susceptible to erosion, primarily due to
foot traffic over the life of the project. Improving access down these banks is necessary to reduce
erosion and may be needed at two or more locations for creek access for AIS maintenance and AOS
protocols, as shown iRigure33. Pathways to these improved access points may also be needed,
depending on permitting needs and coordination with the site hostsproved access planning should
include improved staircorrecty placed along the permitted reach. The location for these stairs will be
determined after the permitted reach is designated.

There are a few structures near an unused campsite near the vehicle access at the upper end of the

aquatic reach. Thessructures, shown ifrigure32, should be removed in order to make the site less
attractive to casual by passers.

O 2016 NEON Inc. All rights reserved
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AquatiZRortal

Met S(ahon' Met Station EDP.

X m]
WaterFall S S1FDP.
=
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. S
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|
= [S2IFDP /
S2 Option BIl ¥ "

\
End of.Reach 5
Googleearth

Figure33 Access options include: a) existing vehicle access shown in yellow, b) partial vehicle access
shown in orange, but would need to cut through a crop field, m@ed for stair access at a few
locations along the red line for AOS protocols
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3.2.8 Communications at the site

See IT Docs for D06 for IT information.

3.2.9 Power at the Site

Local line power runs along the Drovers Trail Road adjacent to the North edge of the propert
3.2.10  Site Science Construction Constraints and Limitations

Sitespecific issues to consider at DUgDiffett Creelare:
1 Issues at DOBIcDiffett-Urban are not expected to be significant.
1 The regional management included grazing, crop rotation, and pbestburning.
i The distance between this site and the Konza Prairie Terrestrial tower exceeds the
requirements for primary precipitation.
Designs should take into account the likelihood that high stream flow may occur durineaseudl
flow events.
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4 APPENDIX A. FCC SUMRY TABIF-OR AISTECOMPONENTATDOMAIN 06
4.1 Kings CreeleCC Summary Table
Site Component Latitude \ Longitude Units
Stream, Lake, or Stream+STREON Description
Aquatic Auxiliary Power Portal location | 39.104140° \ -96.603410° Lat, Longn degrees
Aquatic Portalocation m away from bank, direction
Pathway needed? What is length? Yes/no, description w/ length
Pathway start location Site:PathStartLat SitetPathStartLong Lat, Longn degrees
Pathway end location Site:PathEndLat SitetPathEndLong Lat, Longn degrees
Stairs or ladder needed? Yes/no, description
Stairstop location SiteXStairsTopLat \ SiteXStairsTopLong Lat, Longn degrees
Stairs length Site2StairsLength Meters
Laddertop location SitetlLadderTopLat \ SitetLaddeifop_ong Lat, Londn degrees
Ladder length SitetLadderLength Meters
Boardwalk needed? What is length? Yes/no, description wlength
Boardwalk start location Site:BrdwlkStartLat Site:BrdwlkStartLong Lat, Londgn degrees
Boardwalk end location Site:BrdwlkEndLat Site:BrdwlkEndLong Lat, Londgn degrees
Shall stairs, boardwalk be installed duri Yes/no,description
construction?
Fencing needs Description
Site management Description
Any additional site specific information Description

O 2016 NEON Inc. All rights reserved
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4.2 McDowell Creek-CC Summary Table
Site Component Latitude | Longitude Units
Stream, Lake, or Stream+STREON Description
Aquatic Auxiliary Power Portal location | 39.123891° | -96.607888° Lat, Longn degrees
Aquatic Portalocation m away from bank, direction
Pathway needed? What is length? Yes/no, description w/ length
Pathway start location Site2PathStartLat Site2PathStartLong Lat, Longn degrees
Pathway end location Site2PathEndLat Site2PathEndLong Lat, Longn degrees
Stairs or ladder needed? Yes/no, description
Stairstop location Site2StairsTopLat \ Site2StairsTopLong Lat, Longn degrees
Stairs length Site2StairsLength Meters
Laddertop location Site2LadderTopLat \ Site2LadderTopLong Lat, Longn degrees
Ladder length Site2LadderLength Meters
Boardwalk needed? What is length? Yes/no, description w/ length
Boardwalk startocation Site2BrdwlkStartLat Site2BrdwlkStartLong Lat, Londgn degrees
Boardwalk end location Site2BrdwlkEndLat Site2BrdwlkEndLong Lat, Londgn degrees

Shall stairs, boardwalk be installed duri
construction?

Yes/no, description

Fencingheeds Description
Site management Description
Any additional site specific information Description

O 2016 NEON Inc. All rights reserved
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4.3 Kings Creek STREGRC Summary Table
Site Component Latitude | Longitude Units
Stream, Lake, or Stream+STREON Description
Aquatic Auxiliary?ower Portal location 39.104140° | -96.603410° Lat, Longn degrees
Aquatic Portalocation m away from bank, direction
Pathway needed? What is length? Yes/no, description w/ length
Pathway start location Site3PathStartLat Site3PathStartLong Lat, Longn degrees
Pathway end location Site3PathEndLat Site3PathEndLong Lat, Longn degrees
Stairs or ladder needed? Yes/no, description
Stairstop location Site3StairsTopLat \ Site3StairsTopLong Lat, Longn degrees
Stairs length Site3StairsLength Meters
Laddertop location Site3LadderTopLat \ Site3-LadderTopLong Lat, Longn degrees
Ladder length Site3LadderLength Meters
Boardwalk needed? What is length? Yes/no, description w/ length
Boardwalk start location Site3BrdwlkStartLat Site3BrdwlkStartLong Lat, Londgn degrees
Boardwalk end location Site3BrdwlkEndLat Site3BrdwlkEndLong Lat, Londgn degrees

Shall stairs, boardwalk be installed duri
construction?

Yes/no, description

Fencing needs Description
Site management Description
Any additional site specific information Description

O 2016 NEON Inc. All rights reserved
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4.4 Kings CreeleCC Summary Table
Site Component Latitude | Longitude Units
Stream, Lake, or Stream+STREON Description
Aquatic Auxiliary Power Portlication STRAuxLat | STRAuxLong Lat, Longn degrees
Aquatic Portalocation m away from bank, direction
STREOMNut location m away from bank, direction
Pathway needed? What is length? Yes/no, description w/ length
Pathway start location STRPathStartLat STRPathStartLong Lat, Longn degrees
Pathway end location STRPathEndLat STRPathEndLong Lat, Longn degrees
Stairs or ladder needed? Yes/no, description
Stairstop location STRStairsTopLat \ STRStairsTopLong Lat, Longn degrees
Stairs length STRStairsLength Meters
Laddertop location STRLadderTopLat \ STR.adderTopLong Lat, Londgn degrees
Ladder length STRLadderLength Meters
Boardwalk needed? What is length? Yes/no, description w/ length
Boardwalkstart location STRBrdwlkStartLat STRBrdwlkStartLong Lat, Londgn degrees
Boardwalk end location STRBrdwlkEndLat STRBrdwlkEndLong Lat, Londgn degrees
Shall stairs, boardwalk be installed duri Yes/no, description
construction?
Fencingheeds Description
Site management Description
Any additional site specific information Description
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5 APPENDIX B. EHS SUNRY TABLESORAISSTECOMPONENTATDOMAIN 06
5.1 Kings CreelEHS Summary Table
Site Component Latitude Longitude Units
Sensor 1 (S1ycation 39.104803° -96.602355° Lat, Longn degrees
Sensor 2 (S2ycation 39.104985° -96.603451° Lat, Longn degrees
Discharge Sensor location (if needed) | SitetDY at SitetDSLong Lat, Longn degrees
Met Stationlocation 39.104895 -96.603551 Lat, Longn degrees
Aquatic AuxiliaryPowerPortal location 39.104140° -96.603410° Lat, Longn degrees
Aquatic Portalocation 39.104140° -96.603410° Lat, Longn degrees
5.2 McDowell CreekEHS Summary Table
Site Component Latitude Longitude Units
Sensor 1 (S19cation 39.123663 -96.606424 Lat, Longn degrees

Sensor 2 (S2)cation

Click here to enter text.

Click here to enter text.

Lat, Londn degrees

Discharge Sensor location (if needed) | 39.123688 -96.606451 Lat, Londgn degrees
Met Stationlocation 39.124086 -96.606648 Lat, Londn degrees
Aquatic Auxiliary Power Portal location | 39.123891° -96.607888° Lat, Longn degrees
Aquatic Portalocation 39.123891° -96.607888° Lat, Londn degrees
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5.3 Kings Creek STREGNS Summary Table
Site Component Latitude Longitude Units
Sensor 1 (S1ycation 39.105576° -96.603979 Lat, Longn degrees
Sensor 2 (S2ycation 39.105652098 -96.604769° Lat, Longn degrees
DischargeSensor location (if needed) Site3DSLat Site3DSLong Lat, Longn degrees
Met Stationlocation 39.105209 -96.603963551 Lat, Longn degrees
Aquatic Auxiliary Power Portal location | 39.104140° -96.603410° Lat, Longn degrees
Aquatic Portalocation 39.104140° Site3APLong Lat, Longn degrees
5.4 Kings CreeEEHS Summary Table
Site Component Latitude Longitude Units
Sensor 1 (S1ycation STRS1Lat STRS1Long Lat, Londgn degrees
Sensor 2 (S2ycation STRS2Lat STRS2Long Lat, Londn degrees
Discharge Sensor location (if needed) | STRDSLat STRDSLong Lat, Londgn degrees
Aquatic Auxiliary Power Portal location | STRAuxLat STRAuxLong Lat, Londn degrees
Aquatic Portalocation STRAPLat STRAPLong Lat, Londn degrees
STREON Hut location STRHutLat STRHutLong Lat, Londgn degrees
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6 APPENDIX €T SUMMARY TABLE®R AISTECOMPONENTATDOMAIN 06
6.1 Kings CreekT Summary Table
Site Component Latitude | Longitude Units
REQUIRED
Aquatic Auxiliary Power Portal location | 39.104140° -96.603410° Lat, Londn degrees
Aquatic Portalocation 39.104140° -96.603410° Lat, Londn degrees
DESIRED
Cell tower visible from site Yes/no
Cell phone signal at site Yes/no, which carrier?
Strength of cell phone signal Description
Facility on property Yes/no
Internet connectivity at facility Yes/no, description
Phone number at facility location Area code & first 3 needed
6.2 McDowell CreekKT Summary Table
Site Component Latitude | Longitude Units
REQUIRED
Aquatic Auxiliary Power Portal location | 39.123891° -96.607888° Lat, Longn degrees
Aquatic Portalocation 39.123891° -96.607888° Lat, Londn degrees

DESIRED

Cell tower visible from site Yes/no

Cellphone signal at site Yes/no, which carrier?
Strength of cell phone signal Description

Facility on property Yes/no

Internet connectivity at facility

Yes/no, description

Phone number at facility location

Area code & first 3 needed
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6.3 Kings Creek STREONSummary Table
Site Component Latitude | Longitude Units
REQUIRED
Aquatic Auxiliary Power Portal location | 39.104140° -96.603410° Lat, Londn degrees
Aquatic Portalocation 39.104140° Site3APLong Lat, Londn degrees
DESIRED
Cell tower visible from site Yes/no
Cell phone signal at site Yes/no, which carrier?
Strength of cell phone signal Description
Facility on property Yes/no
Internet connectivity at facility Yes/no, description
Phone number at facility location Area code & first 3 needed
6.4 Kings CreekT Summary Table
Site Component Latitude | Longitude Units
REQUIRED
Aquatic Auxiliary Power Portal location | STRAuxLat STRAuxLong Lat, Londn degrees
Aquatic Portalocation STRAPLat STRAPLong Lat, Londn degrees

DESIRED

Cell tower visible from site Yes/no

Cell phone signal at site Yes/no, which carrier?
Strength of cell phone signal Description

Facility on property Yes/no

Internet connectivity at facility

Yes/no, description

Phone number at facility location

Area code & first 3 needed
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7 APPENDIX D. BACKGRIWDATA FORCDIFFETT CRHEBMAIN 06

7.1 Historic Data

The following historic data was captured from web portals and was collected by government agencies.
7.2 Hydrology

The closest USGS gaugingistais approximately 30 km dowtream on Mill Creek ataRico, KS. There

is a long standing data record from thagation (1954present). The catchment size of the greater Mill
Creek at Paxico is 836 kiffrigure34). Given there relatively lox heterogeneity of this region it was
acceptable to scal the catchments based on areligure35 shows the mean monthly discharge for
McDiffett Creek which was calculated from scaling the Mill Creek réday 0.02823. The hydrograph
shows a base flow condition of approximately 65 LPS. The peak flows correspond with the wetter
months of late spring and early summer; with high flow conditions of approximately 5 times that of base
flow.

D6 -'Konza'Prairie Biological Station

|
| O,

Paxico
S, USGS - 06888500 L

McFarland

. AMH 20-01-peOY

Wabaunsee

CAlta Vista

Figure34 Map showing location of the USGS gauging station 06888500 at Paxico and the relative
catchment size of Mill Creek (Orange) compareMubiffett (Purple).
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Figure35 Estimated hydrograph of the mean monthlychiarge atMcDiffett Creek
7.3 Climate and Meteorology

Meteorological records were captured from the NOAA weather station in Manhattan, KS, approximately
30km from the NEON AQU site.

The data show a mean annual precipitation of 178 Eigure 36 shows the accumulated monthly
average from 20142015. The graph shows increasing precipitation through spring and early summer
with a small annual pulse occurring in September.

The meandaily variability in air temperature is approximately’C5 Over the annual cycle this region
experiences summer highs around’@0and winter lows arouned 0°C.
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Figure36 Mean monthly accumulated precipitation at Manhattan, KS.
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Figure37 Mean monthly temperatures at Manhattan, KS.
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8 APPENDIX MMCDOWELL CREEK

McDowell Creelis a &' order nonwadeable stream that drains an agricultural watershed. The flow
regime of McDowell Creek is characterizgdlong periods of stable base flow with occasional severe
high flow events during which discharge may increase by several orders of magnitude over the course of
a few hours. Discharge may approach zero during the late fall of years with particularly low
precipitation. Maneuverability through the channel is compromised by several factors: water clarity in
McDowell Creek is very low even during base flow conditions, much of the stream consists of deep (>1
m) pools and silt dominates the channel substratensgguently, McDowell Creek should be considered

a nonwadeable site.

8.1 Aquatic Auxiliary andAquatic Portal Locatioafor Construction

The initial estimated location for the Aquatic Auxiliary Portal is:

Legend

& Aquatic Sites

@ Core Sites

B Relocatables

_] Domain Boundary A

[ McDowell!CreekiPowerDrop:atiS1
£11393124250-96 64450 1] d

McDo{wgll CreekPone R Proposed Power drop}&) 123591, -96.606824

iProposed power drop Aqu portal 39.122729; -96.609299
McDowell Sl

L
E |
»
»

:Y Google earth

Figure38 A GoogleEarthDerived Image of Aquatic Auxiliary Porta Boymain 0GVicDowell Ceek

Tablel4 Aquatic Auxiliary Portal Location
Aquatic AuxiliaryPortal | Latitude Longitude
Location 39.123891° | -96.607888°

The initialestimated location for the Aquatic Portal is:
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Tablel5 Aquatic Portal Location

AquaticPortal Latitude Longitude
Location 39.123891° | -96.607888°
8.1.1 Sensor Locations for Construction

The GPS coordinates for,$ie pressuresensor the Met Station locations obtained by AQU, with input
from EHS, are presented Trablel6 and Tablel7. Many aquatic sites are in harrow canyons or covered

by dense canopy, which reduces dlite availability. In these situations, AQU will provide a description

of the location and an approximate GPS location (e.g. not accurate to within <1m). This description will
suffice for the planning stages, but sites will likely need to be physinalliged prior to construction

These coordinates are to be used for the input to the AIS design:
Tablel6 Sensos 1 bcation

Sensor| Latitude Longitude

SL 39.123663 -96.606424

Tablel7 Met Station& Discharge Sensor Locations
Sensor Latitude Longitude

Met 39.124086 -96.606648
Pressure 39.123688 -96.606451

Pressure transducers and/or velocity sensors for calculating discharge canlbeatadl with either
Sensor.

Met Station

(Rressure
S1

B | 1991 Imagery Date: 9/1/2012  lat 39.123105° lon -96.608269°=elev 51025/t . eye alt 2661 ft

Figure39 Kmz File obomain 0GVicDowell Creebenoting Locations of S1, Pressure Sensor, and
Met Station

Sensor locations in McDowell Creek are somewhat ambigjuis channel habitat is homogeneous along

most of the permitted reach and consists of deep paol sequences ideal for sensor deployment.

Google earth
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Access to McDowell Creekrestricted to the left (north) bank

-~

Figure40 Locationof S1 aDomain 0&icDowell CreekShown is the "r‘ight bank; the structure of the
left bank is very similaiNote the water clarity; this picture was taken during base flow
conditions.
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