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Abiotic Data
AETO1

Title: Konza Prairie grass reference evapotranspiration

Purpose: Estimated evapotranspiration from a hypothetical short grass with a height of 0.12
m, a surface resistance of 70 s m-1, and an albedo of 0.23 (no water stress).

Date data commenced: 11/05/2000
Date data terminated: ongoing

Location of Sampling Stations: Headquarters Weather Station
Frequency of Sampling: Hourly
Variable Measured: Grass Reference Evapotranspiration

Methods: This data is derived from LTER dataset AWEOQ1. For instrumentation and field
methods see the AWEQO1 Methods Manual entry.

Instrumentation:
Campbell LI1200X pyranometer
Met One 024 wind direction sensor
Met One 014 wind speed sensor
Campbell HMP35C temperature and rh probe
Campbell 107 temperature probe
Campbell HFT3 soil heat flux plate (measures heat flux in W m-2, only used in calculating
evapotranspiration)
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AGWO01

Title: Long-term Measurement of Groundwater Physical and Chemical Properties from Wells on
Watershed N04D

Purpose: To study temporal variations in shallow groundwater chemistry in an unplowed
tallgrass prairie watershed; to examine stream-aquifer interactions in that watershed; to calculate
chemical denudation rates of a prairie setting underlain by limestone and shale; to examine sources
and sinks of dissolved species in groundwater at that watershed.

Date data commenced: 01/19/1990
Date data terminated: ongoing

Location of Sampling Stations:
Thirty-five wells are located in the lower third of the NO4d watershed, approximately along
four linear transects perpendicular to the South Fork of Kings Creek.

In 1988 and 1990, the U.S. Geological Survey, Lawrence, KS, drilled 31 wells at 20 sites
within the NO4D watershed at the Konza Prairie Research Natural Area. In 1997, the
Konza LTER program funded drilling of an additional 4 wells at 3 additional sites.
The older wells range in depth from about 2 to 13 meters; the newer wells are about 12
m, 21 m, 27 m and 37 m deep. Wells are completed in discontinuous alluvium/colluvium
or in bedrock. Some of the bedrock-aquifer wells are nested to include two to three
limestones in the Permian-aged bedrock. Thin (1-2 meter) limestones alternating with
thicker (2-4 meter) shales in the region; limestones are aquifers. Most bedrock wells
sample the Morrill Limestone Member of the Beattie Limestone (stratigraphically
lowest), two wells sample an unnamed, discontinuous limestone with the Stearns Shale,
and several wells access one or two levels in the Eiss Limestone Member of the Bader
Limestone. A single well, not presently used, samples the Middleburg Limestone
Member of the Bader Limestone (stratigraphically highest). The wells sites or nests
comprise four transects running approximately east-west across the drainage, and
occupy the lower one-quarter of the surface area of the watershed. Also sampled are 2
to 4 of the locations where the transects cross the stream.

Frequency of Sampling:
Water samples are currently collected every 4-6 weeks, as weather permits, from up to 7 wells
and 2 stream locations; depth-to-water is measured in all wells (1994-present). In 1990,
samples were collected quarterly from all wells and all 4 stream locations that were not dry.
From 1991-1993, water samples were collected from all all wells and all 4 stream locations
that were not dry.

Variable Measured: 1) Depth to water (water level) in wells only.
2) Dissolved Na, K, Li, Ca, Mg, Sr, Ba, SOy, Cl, F, NO3-N, HPO,-P,
alkalinity Si, and B in all water samples with sufficient water.
3) Field pH in some well and stream samples

Field Methods:
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Water level measurement

Depths to water is measured after removing the PVC well cap and allowing the well to
"breathe" for several minutes, using a water level meter (Solinist 101, with flat
polyethylene cable and stainless steel probe). Reference points (measuring points) are
marked on the well casings. Reproducibility of measurements is on the order of 6 mm (0.02
feet). Prior to April 2015, well depth was also measured.

Water chemistry

Field personnel wear powder-free latex or other plastic gloves during all procedures. Wells
are bailed until approximately two well-casing-plus-annular space volumes of water have
been removed. Samples for chemical analysis are carefully bailed from the wells using a
one-liter Teflon® bailer suspended on Teflon®-coated steel wire. Samples are emptied into
dedicated, pre-cleaned (with distilled water in the lab), dried, and pre-rinsed (with
groundwater in the field), 2-liter, low-density polyethylene (LDPE) jugs using a Teflon®
bottom-emptying device inserted into the bailer after it is removed from the well. Jugs are
capped securely and carried to the field vehicle for further processing.

For stream-water samples, dedicated, pre-cleaned (with distilled water in the lab), dried, 2-
liter LDPE sampling jugs are rinsed with stream water and the rinse water discarded
downstream or on the stream bank. Samples are collected by orienting the jug mouth
upstream and submerging it until the bottle fills. Sample is intended to collect moving
water whenever possible, so that precise sampling location may vary by +1 m up and
down the stream. After they are filled, jugs are capped securely and carried to the field
vehicle for further processing.

After each well sampling, the bailer and suspension wire are rinsed with distilled water.
Between each sampling date, the bailer is disassembled and acid washed in the laboratory.
Dedicated sampling jugs are rinsed with distilled water between sampling events, and
periodically acid washed using 5% HCI.

At the field vehicle, samples are filtered through 0.45 micron filters using a peristaltic
pump. For low suspended-solids samples, disposable filters (e.g., Millipore® HAWP 0.45-
micron filter disks) installed in Teflon® housings or disposable low-capacity 0.45u
cartridge filters, or small-capacity 0.45p disposable cartridges are used. For high
suspended-solids samples, disposable high-capacity 0.45u cartridge filters are used (e.g.,
Gelman Groundwater Sampling Capsule). Filtered samples are collected in acid-washed
250 milliliter (mL) low-density polyethylene (LDPE) bottles: one bottle is filled to
capacity and a second bottle, pre-weighed, is filled with approximately 250 mL of sample.
Bottle lids are sealed with Parafilm, placed in pre-chilled reflective cold-storage bags and
the bags are stored in a chilled ice chest for transport to the laboratory.

Field pH is measured on the first aliquot collected from the bailer through the bottom-
emptying device into pre-cleaned, dedicated, 60-mL narrow-mouth LDPE bottles.
Bottles are filled from the bottom to overflowing; a rinsed (distilled-deionized water) pH
electrode (whose calibration against buffer solutions with nominal pH of ~4 and ~7 is
verified just before and just after sample is collected) is inserted into the bottle, displacing
water to waste. The cap mounted on the pH electrode is screwed securely onto the 60-mL
bottle, rendering it airtight. The bottle with electrode is placed in insulating material to
KNZ LTER Methods Manual May 2023 3



minimize temperature change. pH and water temperature are recorded after the pH and
mV reading has not changed for at least 10 seconds.

Laboratory Methods:
Bottles are transferred to a ~7°C refrigerator at the end of the field day. The pre-weighed
bottles filled with ~250 mL of water are weighed. Concentrated nitric acid is added in
the proportion of 1 mL nitric acid for every 50 mL of sample. The bottle is weighed after
acid addition and lids are re-sealed with Parafilm for storage until analysis. This is the
acidified sample.

One 50-mL aliquot from each unacidified, filtered, full bottle (unacidified sample) is
removed for the alkalinity titration. Alkalinity is titrated in the laboratory using 0.02 N
H,SO,; the end point is determined by the slope method and checked against the Gran
titration method. The initial pH of this sample (before addition of any titrant) is recorded as
laboratory pH. Beginning in 2015, alkalinity has also been determined using an 855
Robotic Titrosampler autotitrator.

A ~5-mL aliquot of each unacidified sample is used for anion determination by ion
chromatography. A ~25 mL aliquot of each acidified sample is used for determination of
cations by ICP-OES. The analytical techniques are summarized briefly below.

1991-2016: F, Cl, NOs-N, PO4-P, and SO, are determined by ion chromatography with a
Dionex 4000i ion chromatograph (EPA Method 300.0). Analysis is accomplished by
suppressed conductivity detection using IONPAC AS4A-SC separator column, IONPAC
AG4A-SC guard column, and an anion self-regenerating suppressor. Eluent is 1.8 mM
Na,CO; and 1.7 mM NaHCO3; pumped at a rate of 2 mL/min. The suppressor is
continuously regenerated with distilled-deionzed water. The sample loop size is 25
microliters; 5 mL of sample is spiked with 50 microliters of 100X eluent to minimize the
water dip interference with F and CI determination. Samples are analyzed twice and the
average of the two analyses reported as long as the difference between the two is less than
3% of the lower value. Quality control samples from various sources are used to check
accuracy of the determinations.

2016 — Present: F, Cl, NO3-N, PO,4-P, and SO, are determined by ion chromatography with
a BRAND MODEL (EPA Method 300.0). Analysis is accomplished by suppressed
conductivity detection using IONPAC AS23 separator column, IONPAC AG23 guard
column, and an AERS-500 anion self-regenerating suppressor. Eluent made from Dionex
AS 23 Concentrate and after 10x dilution is 4.5 mM Na,CO3 and 0.8 mM NaHCOs;
eluent is pumped at a rate of 1 mL/min. The suppressor is continuously regenerated with
distilled-deionzed water. The sample loop size is 25 microliters; 5 mL of sample is used for
the analysis. Samples are analyzed twice and the average of the two analyses reported as
long as the difference between the two is less than 3% of the lower value. Quality control
samples from various sources are used to check accuracy of the determinations.

ICP-OES (Instruments SA, Inc., JY-138Ultrace) is used to determine dissolved
concentrations of Na, K, Li, Ca, Mg, Sr, Ba, Si, and B using a ~25 mL aliquot from the
acidified sample. All determinations are made in duplicate and checked against quality
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control samples from various sources and/or against Standard Reference Materials water
samples from the National Institute of Standards and Technology (NIST).

Form of Data Output:
All data are recorded onto a computer spreadsheet (Microsoft Excel). Several derivative
properties are calculated by the spreadsheet. These include total dissolved solids,
hardness, milliequivalents of cations and anions, and charge balance.

Summary of All Changes:
From 1991 through 1993, all wells that contained water were sampled and water chemistry
determined. From 1993 — only a subset of wells have been sampled for water chemistry.
Jan 1991 - April 1994: Cations measured were Na, K, Ca, Mg by AAS
April 1994 - May 1997: Cations measured were Na, K, NH;-H, Ca, Mg by IC

May 1997 - present: Cations measured are Na, K, Li, Ca, Mg, Sr, Ba, B, and Si
by ICP-OES

April 1998- April 2000: Si also determined by the molydosilicate method (Standard
Methods #426B) using a Spectonix 2000 UV-VIS spectrometer
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AGW02

Title: Measurement of Groundwater Physical and Chemical Properties from Wells of Contrasting
Land Uses near King Creek

Purpose: To study variations in ground water chemistry between an agricultural site (A) and a
grassland site (P).

Date data commenced: 05/17/1996
Date data terminated: ongoing

Location of Sampling Stations:
Fourteen wells total: Seven wells are located in an agricultural (A) site near HQ. The
site is currently under a mix of cultivation and restoration plots. Historically, the
site was cultivated from sometime between 1939 and 1950 to present. Seven wells
are located in KOl1a (P). This site is an old field that was planted with brome prior to
1976. It has not been grazed and is burned in the spring every 1-2 years. Both sets
of wells are approximately 100 m from Kings Creek. The two sites are
approximately 1 km apart.

Frequency of Sampling: Monthly, as weather permits.

Variable Measured: Nitrate-N, ammonium-N, soluble reactive phosphate (SRP), total nitrogen
(TN), total phosphorus, dissolved organic carbon (DOC).

Field Methods: Depth to water and depth to bottom of the well are measured; amount to
be removed is calculated using wells volume chart and two times the volume
is removed to “flush” the well. Samples for nutrient determinations are
collected from wells A-2, A-5, P-2, and P-5. At the end of a bailing session,
bailers and all other equipment are cleaned with well water at Konza HQ.
Data sheet is available.

Laboratory Methods:
Upon return to laboratory, field workers pour each of 4 water samples into 3 separate
cleaned vials and store these in the lab freezer.

One vial is analyzed for inorganic nitrogen (N) and phosphorous (P). A second vial is
run for DOC. The third vial is run for TN and TP. At the completion of all analyses the
vial with maximum volume is stored in the freezer as an archived sample for 10 years from
date of collection.

Nitrogen and phosphorous nutrient determinations are analyzed on an Ol Analytical Flow
Solution IV (FSIV) instrument. Simultaneous determinations of nitrate and SRP may be
analyzed from a single aliquot by use of a stream splitter. In the same manner, TN and TP
are analyzed simultaneously. Ammonium determinations are performed as a single analyte.
A windows based software program (WINFLOW) purchased with the FSIV allows
automation of the analyzer. Regression curve information, graphic display during analyses,
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and calculated results provide the operator immediate information about samples. At the
completion of each run, data files are electronically stored on instrument’s computer and
also transferred to offsite backup data storage.

Inorganic Nitrogen (N) and Phosphorous (P) (nitrate, ammonium, and SRP) are run
within one month of sample collection.

As nitrate and SRP are analyzed simultaneously, dual standards (both N and P) are utilized.
Concentrations range from 0.5 to 1500 pg/L NO3 -N and 0.5 to 150 pg/L SRP. Ammonium
standards range from 0.5 to 200 pg/L NH,4-N. The concentrations of most well water samples
are found within these ranges of concentrations. As these samples are analyzed, they are
checked immediately by the Lab Research Assistant (RA) and rerun immediately if values are
off. Data are entered by the Lab RA into the Master Excel spreadsheet.

Total N and total P concentrations values are determined in a two-step process, utilizing a
Total Persulfate digestion (modified from J.J. Ameel American Environmental Laboratory,
October 1993) followed by NO5; and SRP analysis on FSIV instrument. In general a series of
8 duplicated standard solutions, a digestion recovery standard (i.e. spike solution; ATP and
urea), 4 spiked samples, an oxidizing reagent blank and 92 samples comprise each digestion
run. Dual standards (both NO5; and SRP) range in concentration from 0 to 2000 pg/L NOs -N
and 0 to 200 pg/L SRP. Pyrex screw-top digestion tubes are used for this procedure utilizing
potassium persulfate as the oxidizing agent in an autoclave digestion for 55 minutes at 17
psi. A 3N sodium hydroxide reagent is used in this procedure for maintaining proper pH.
Digested samples are then analyzed for NO3 -N and SRP using FSIV instrument. A digestion
recovery value is calculated from digestion recovery standards and spiked samples and then
applied to all samples to determine corrected TN and TP concentration values.
Approximately 1 liter of cocktail solution (matches the final chemical composition of
samples and reagents) is digested along with samples and used as the carrier solution for
FSIV determinations.

DOC are analyzed using Schimadzu TOC-L. Five milliliters of sample are shaken and
filtered through ash-free glass fiber filters into cuvettes. Samples are acidified with 0.1 mL
2N hydrochloric acid for removing dissolved CO, during purging process prior to
combustion in analyzer. Standards of 0, 1, 2 and 5 mg/L are included in each run at the
beginning, middle, and end of each set of unknowns. These are used to generate regression
curves for each run to calculate concentration values of samples.

1996-2011: DOC were analyzed in batches of 50 using a Schimadzu T-5000 by a trained
student worker. It was possible to do approximately three batches or 150 samples per week.
Through the duration of the DOC run, a continuous strip-chart will simultaneously print out
after each sample is analyzed by the TOC-5000. When analysis is completed, the strip-chart
is read and the mean values (MN) will be recorded onto the original data sheet, which was
started in the preparation process. These mean values will be later referred to as “peak
areas”. At this point, the yymmadd, site, and mean values should be filled out and can be
transferred into the TOC Data Template. These files can be located by “Stream Nutrient on
‘Sunfish’ (J:)” in the “ALL TOC INSTRUCTIONS, TEMPLATES, AND DATA’ folder
under “TOC Detailed Instructions”.
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Further detailed instructions, such as operations processes and data entry techniques are also
available in this folder.

Once the template is opened, save a new file using the run date of the most recent DOC run.
Fill in the “Peak Area” cells for the DI blanks, standards, and samples. The standards
are used to generate a regression curve (R?), in which the spreadsheet will automatically
calculate and graph this value, as well as fill in the mg/L conversion. After the curve is
developed, the concentrations of the unknowns are determined by plotting the “peak areas”
onto the regression.

The values of the areas are copied into the “TOC Compilation” spreadsheet, located next to
the TOC Data Template. The R.A. will further analyze the data and determine any outliers
or unusual values for possible re-runs of the samples.

Data is compiled annually, checked by lead PI, RA and archived by the IM.

Summary of All Changes:
2002: May - a bailer came untied and lodged into the bottom of A-2. Numerous attempts
have been made to remove it but all have failed.

2005: May 2005 to March 2006 - unable to open P-7. Top hinge had to be permanently
dismantled to gain access.

April — December 2006 — “meso” well sample added to the sampling regime for
monitoring purposes.

2008: August - a large portion of the agricultural well area (A-1, 2, 3, 4 and 7) was
sprayed with round-up.

2009: Summer - the metal housing around the PVVC access tube of P-4 is full of water. The
metal lid was not closed properly and it rained. The access tube was covered with plastic at
the time; rain did not get into the well. Waiting for the water to evaporate—housing is water
tight.

2009: Autumn - there is significant ground “heaving” around the bases of P-2, P-4, P-5 and
P-6. The cement pad at the base of the housing has been raised up out of the ground 1 to 4
inches.

2010: March 5. Repairs have been made to the prairie wells (P-2, 3, 4, 5, 6 and 7). Dr.
Gwen Macpherson recommended packing the base of the cement slab with bentonite to
eliminate the possibility of overland water flow into the wells. Water from Kings Creek
was used to wet down the bentonite. P-4 also has a large crack in the cement base; the
cement is “pulling” away from the metal housing. Bentonite was poured into the crack and
around the base.
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For future reference: Bentonite for these repairs was obtained from KSU Grain Science
via Dr. Keith Behnke. It is used as a binder in animal feed. Other sources are drilling
operations (Associated Environmental in Manhattan) and cheap Kitty litter.

August 2011: Schimadzu TOC-L installed. This analyzer automatically reads and stores
DOC concentration of unknowns using a regression curve generated by known
concentration standards.

January 2014 — adding samples from ColW (Columbia well) and HQW (Headquarters
well) to the sampling regime. ColW is at the SE corner of the Columbia storage building.
The source well for ColW covers the Columbia building, experimental stream and
greenhouse (meso) north of the gas pumps. HQW is north of the Barn. The headquarters’
source well covers all HQ buildings, the corral, and over to the cabins.

December 2016 — consistent problems with the spigot and pump at ColW. Switching to the
old “meso” well. We will continue calling the sample ColW.

April 2017 — a 1L bailer came untied and is now stuck in A-1. Bailer cannot be retrieved.
July 2019 — the expected depth at well P-3 was 23.0 feet. Starting in July it moved up to
22.7 feet. As of February 2020, it seems to be settled at 22.4 feet. Field data sheets have

been changed.

February 2020 — problems with the spigot at HQW. We will switch to a spigot south and
east of the barn; at the SE corner of the Researchers Shop and continue calling it HQW.

January 2023 — There has been a change in the depth at 3 wells; A-1, P-1, and P-3. These
changes were noticed at various dates during the 2022 season.

was new depth
A-1| 32.0 32.5
A-2 | 34.6 34.6
A-3 | 28.2 28.2
A-4 | 20.2 20.2
A-5 | 35.7 35.7
A-6 | 20.1 20.1
A-7 | 28.0 28.0
P-1| 234 21.1
P-2 | 275 27.4
P-3 | 23.0 22.4
P-4 | 185 18.5
P-5 | 28.0 28.0
P-6 | 17.8 17.8
P-7 | 22.8 22.8
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AGWO03

Title: High frequency groundwater level and temperature in selected wells at NO3d

Purpose: Record groundwater level and groundwater temperature to study groundwater
recharge patterns

Location of Sampling Stations:
Selected wells (usually 3-5Mor, 3-5-1More, 4-6Mor, 4-6Eisl, 4-6Eis2, 4-2Mor). Sensors
may be moved for special projects.

Frequency of Sampling: every 5 minutes
Variable Measured: temperature (°C), water pressure (m), air pressure (psi)

Field Methods:
Remove loggers carefully from the well. Store in Styrofoam sleeves out of direct sunlight.
Download data onto Solinst Leveloader. Measure and record the depth to water in the well
using an E-line. Clear sensor of data. Check knots on the doubled nylon string before
redeploying sensor.

Laboratory Methods:
Transfer data from Solinst Leveloader onto computer using Leveloader and/or Levelogger
software. Perform barometric compensation correction in the software. Save software
generated files and also export uncompensated and compensated cvs files. In Microsoft
Excel, use elevation of the measuring point on the wells and the depth-to-water
measurement taken just before re-deploying sensor to calculate groundwater elevation in
units of meters above mean sea level. Delete data recorded while sensor was out of the well.
Plot results of water level elevation and temperature, and compile into annual data sets.

Form of Data Output:
Excel file. Variables included are:
Date Date and time of measurement
Elevation Groundwater elevation above mean sea level (m amsl)
Temperature Groundwater temperature, °C

Missing data for groundwater elevation and temperature are blank.

Summary of All Changes:
Software: Leveloader 1.02 (2003-2015), Levelogger 1.5.0.15 (2003-2015), Levelogger
4.1.1 (2011-2015), Levelogger 4.2.0b3 (2015-2017), Levelogger 4.3.0 (July 2017 —
present). Sensors: Barologger 3001LT, F5, M1.5 (4-6 Mor, 2003; 3-5Mor, 2003-2014);
Levelogger Model 3001LT, F15, M5, LLO1 (4-6Mor, 2003); Levelogger Model 3001LT,
F15, M5, LLO2 (4-6Mor, 2004; 3-5Mor, 2004-2010; 2-4Mor, 2010; 2-5Mor, 2010; 3-5Mor,
2010-2014); Levelogger Model 3001LT, F15, M5, LLO3 (3-5-1Mor, 2004-2010);
Barologger Gold (3-5Mor, 2015-present); Levelogger Gold (3-5Mor, 2015-2017);
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Levelogger Gold (4-6Eis1, 2015-present); Levelogger Gold (4-6Eis2, 2015-present);
Levelogger Gold (4-2Mor, 2015-present); Levelogger Edge (3-5Mor, 2017-present).

Quality Assurance:
Sensors are checked for accuracy before initial deployment. Water-level accuracy is tested
in a 3.05 m (10 ft) clear plastic pipe partially filled with water. Water-temperature accuracy
is tested using Digi-Sense thermocouple thermometer (Type T) that has a resolution of
0.1°C and accuracy of £0.2% of the reading.

Instrumentation:
Solinst unvented Leveloggers and Barologger (pressure transducers).
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AMCO01

Title: Growing season microclimate by topographic position for annually-burned and 4-year
burned watersheds at Konza Prairie

Purpose: Dataset contains 30min averages of many variables used to record changes in
microclimatic conditions. Microclimate sensor stations were arrayed in discrete topographic
positions (upland, slope, lowland) in 4 watersheds: 1D, 1B, 4B, 4F. No microclimate sensor
stations were present in upland-1D or lowland-4B because eddy flux towers are present in these
locations. Similar microclimate data is available from these flux towers during the time period of
this study.

Date data commenced: 01/01/2010
Date data terminated: 12/30/2013

Location of Sampling Stations:
Konza Prairie watersheds: 1D, 1B, 4B, and 4F

Frequency of Sampling: ~ April — September

Variable Measured:
Soil moisture, wind speed, air temperature, and relative humidity

Methods:
Microclimate sensor stations were established in 10 locations in March 2010. Data
collection occurred primarily during the growing season (April-September) until September
2013. Sensor stations were arrayed in discrete topographic positions (upland, slope,
lowland) in 4 watersheds: 1D, 1B, 4B, 4F. No microclimate sensor stations were present in
upland-1D or lowland-4B because eddy flux towers are present in these locations and
collected microclimate data during the time period of this study.

The microclimate of each plot was characterized during the growing season by measuring
soil moisture at 10 cm, 30 cm and 100 cm (Hydraprobe 11, Steven Water Monitoring
Systems), wind speed (3-cup anemometer, Wind Sentry, Campbell Sci), air temperature
(100K thermistor, Betatherm) and relative humidity (HM1500, Humirel) enclosed in a
radiation shield (41003, RM Young). Infrared temperature was measured with an IRR-P
sensor, (Apogee Instruments). Measured relative humidity and air temperature were used to
calculate the vapor pressure deficit (VPD) for each plot. All sensors were sampled every 10
s using CR10X dataloggers at each plot (Campbell Scientific Inc., Logan, UT) and 30-min
averages were recorded.

Missing data are signified with the value -9999°.
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ANAO1

Title: Weekly, Seasonal and Annual Measurement of Precipitation Volume and Chemistry
Collected as Part of the National Atmospheric Deposition Program

Purpose: Collect wetfall samples and record precipitation volume for analysis of
atmospheric input of nutrients to tallgrass prairie.

Date data commenced: 08/17/1982
Date data terminated: ongoing

Location of Sampling Stations: Headquarters weather station (HQC).
Frequency of Sampling: ~ Weekly, continuous from August 17, 1982.

Variables Measured — KSU laboratory:

1) Amount of precipitation (inches/week), checked against headquarters weighing rain
gauge (Ott Pluvio?).

Variables Measured — Central Analytical Laboratory (CAL), Illinois State Water Survey,
Champaign, IL:
1) Conductivity of precipitation (uS/cm).
2) pH of precipitation.
3) Concentrations of the following ions (mg/1): SO4, NO3, NH,, Cl, PO4, Na, K, Ca,
and Mg.

Methods:
The Aerochem Metrics Wet/Dry collector is equipped with a movable lid and a precipitation
sensor that electronically signals the lid to uncover a "wet" side bucket during precipitation
events and recover the wet side when precipitation ceases. Every week (Tuesdays), the wet
side bucket is replaced with a clean bucket. The previous week's wet bucket is fitted with a
clean lid and transported back to campus in a plastic bag and transporting box. On
campus, the bucket, lid and contents are weighed. A weekly field form records time and
date aon and off, a daily precipitation record of amounts, information about sample
contamination and equipment operation. The sample is carefully transferred into a cleaned 1-
liter polyethylene bottle (provided by CAL) and then shipped to Central Analytical
laboratory (CAL) along with the field form. This procedure is followed every week
regardless of the amount of precipitation collected. More detailed instructions concerning
bucket changing, and pH and conductivity determinations are available in the NADP
Field Operators Manual located in Bushnell Rm 215. Used collection supplies (lids and
buckets) are collected for six weeks and then returned to CAL for cleaned replacements.
Every four weeks, the dry side bucket is also changed and replaced with a clean bucket.
No analysis of dryfall is currently done by NADP. As of April 1992, we have requested
regular updates of data for our site from the NADP/NTN Coordination Office.

Routine Maintenance:
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Weekly, the precipitation sensor should be checked for proper operation (if touched, or if a
drop of water is placed on the sensor, the lid should move to uncover the wet side bucket).
Also, the sensor and moveable lid should be cleaned monthly using distilled water and fine
stiff brush. The underside of the lid should be cleaned each month, using a clean
Kimwipe and distilled water. The top of the lid should also be kept clean and free of snow
or ice accumulation. During freezing weather, rain/ice storms may cause the lid to freeze to
either bucket. The frozen lid must be broken free as soon as possible to avoid burning out the
motor on the sampler and to assure the quality of the precipitation sample collected.

Finally, once a year, the foam underside of the lid should be changed. A new seal will be
shipped from NADP automatically.

Before onset of winter, the backup DC battery supply (located in black plastic box on the
ground below the collector) should be removed and taken to KSU Vehicle Maintenance to
be "load-tested" for voltage. This was installed on 8-29-91 to provide improved continuation
of electrical supply and to protect the collection equipment. The battery is routinely changed
every 2 years.

Approximately every two to three years NADP will arrange for an inspector to survey the
site, calibrate the rain gauges, and observe the operator to determine necessary changes in
operations. Last site visit was April 24, 2019.

(134

Note: Missing data are signified with the “.”.

Summary of All Changes:
Starting January 26, 1993, a one-year study to compare two week collections of precipitation
to the on-going weekly collections was initiated at our site. Data was provided in the same
manner as the existing set. The two-week sampling study ended on April 4, 1995.

January 04, 2005: pH and conductivity no longer measured at KSU (field pH and field
conductivity on data reports and summaries).

April 1, 2011: Daily precipitation amounts now measured by Ott Pluvio? rain gauge at
headquarters weather station.

January 1, 2017: Starting January 1, 2013, we do not provide the seasonal total data
(ANAO012), which can be calculated from the weekly data or downloaded from NADP.

May 1, 2019: We do not provide weekly data (ANAQ11), which can be found and
downloaded from NADP website (https://nadp.slh.wisc.edu/sites/ntn-ks31/). Search site for
KS31.
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APTO1

Title: Daily Precipitation Amounts Measured at Multiple Sites across Konza Prairie
Purpose: Monitor rainfall in tallgrass prairie on a long term basis.

Date data commenced: 06/01/1982
Date data terminated: ongoing

Location of Sampling Stations:
Headquarters weather station (grid C-16): Ott Pluvio?. Headquarters 2 (C-16)
Prairie rain gauges:
Belfort Weighing Rain Gauges:

020A (C-30) 002C (M-31)
N04D (J-27)-upland 020B (O-28)
KO04B (T-23) 004B (G-26)
NO1B (P-23) N02B (H-22)

NO04D (L-23)-lowland

HOBO Data Logging Rain Gauges:

RO1A (C-30) 002C (M-31)
N04D (J-27)-upland 020B (0-28)
KO1B (T-23) 004B (G-26)
NO1B (P-23) N04D (L-23)-lowland

Frequency of Sampling: Continuous sampling at headquarters weather station. Continuous
from April 1 to October 31 for rain gauges on prairie.

Variable Measured: Daily amounts of precipitation (mm)

Methods:
Precipitation is measured at headquarters by an Ott Pluvio? rain gauge (continuous remotely
monitored). It was installed in March 2010 at the Konza HQ site. Data is collected and
processed by a Campbell Scientific (CR800) data logger and downloaded via wireless
internet every 15 minutes.

Prior to the Pluvio, Belfort weighing rain gauges, one with a seven-day clock HQ1 and one
with a 24-hour clock HQ2 (equipped with a wind screen) were used to record HQ
precipitation. Additionally, nine other Belfort weighing rain gauges are installed on the
Konza Prairie. Gauges in RO1A, 004B, N02B, N04D (upland and lowland), KO4B, and NO1B
have 24-hour clocks for finer resolution of storm events. Gauges in 020A and 002C have
seven-day clocks. The prairie rain gauges are not operated during the winter months
(November-March).

HOBO Data Logging Rain Gauges (RG3-M) were installed in April 2022 (004B, N04d-
upland, 002C, N01B, and NO4D-lowland) and April 2023 (RO1A(formerly 020A), 020B, and

KNZ LTER Methods Manual May 2023 15



K01B (formerly K04B). Both Belforts and HOBOSs will run concurrently for the remaining
life of the Belfort RGs.

Routine Maintenance:

Charts on all Belfort weighing rain gauges require changing each week. Catch buckets in
the rain gauges are emptied at the time of chart changing except when the headquarters rain
gauge is winterized with antifreeze (see Belfort manual for details). Clock mechanisms
require rewinding each week and pens must be refilled with ink. The prairie rain gauges are
sealed with plastic in the winter. Following significant precipitation events, the level of the
antifreeze/water mixture in the buckets should be checked to avoid overflow. The
antifreeze/water system should be discarded and refilled if dilution of the antifreeze past
levels of protection occurs. Strip charts are read and hand entered into APTO011.

The Ott Pluvio® rain gauge processing program sends an e-mail to the weather station
technician when the bucket is 3" below capacity and needs to be emptied. In the fall,
antifreeze is added to the collection bucket, see Ott Pluvio® manual for details. SAS formats
data and generates daily date and 15 minute data from the Ott Pluvio®rain gauge.

Data is downloaded from the HOBO units every 1-2 weeks. They will follow the same
operation schedule of April 1 to October 31 as the Belfort RGs. The HOBOs will be
calibrated every year before they are deployed in the spring.

Note: Missing data are signified with the “.”, and all data missing for the station of 4b, 2c,
n4du, n2b in 2022.

Summary of All Changes:
1982: only operated one ‘HQ’ rain gauge

4/1/1983: added 20B, 2C, 4B

4/1/1983 — 4/1/1986: operating four rain gauges (HQ, 20B, 2C, 4B)

4/2/1986: added K01B, NO1B, N02B, N4ADF, N4DU, RO1A (total of 10 rain gauges
8/20/1986: added HQ?2 (total of 11 rain gauges)

3/19/2010: use new rain gauge ‘Ott Pluvio2.” We have the new measures from this new rain
gauge. For the period of 2010-01-06" — “2011-03-28’ added comments ‘old rain gauge’ in
the comment column

3/29/2011: shut off the ‘HQ2’ and old ‘HQ’ rain gauge (current: total of 10 rain gauges —
020B, 002C, 004B, HQ, K01B, N01B, N02B, N4DF, N4DU, R0O1A)

6/3/2018: converted apt011 data structure to long format, then merged with apt012 data;
cleaned up blank cells, updated old rain gauge code to the current rain gauge code
(watershed code)

March 2020: all nine Belfort RGs calibrated. Three units failed calibration and will not be
opened this season; 004B, 002C, and N4D upland.

April 2021: N02B Belfort stopped working after less than one month and cannot be
calibrated. Functioning RGs remain at 020B, N01B, N04D — lowland, KO1B, and RO1A.
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RO1A is the only seven-day clock, all others are 24-hour clicks. We are looking into
replacing all units.

April 2022: The five remaining Belfort RGs were opened on April 1. They were not
calibrated (normally done eve