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1.1 Purpose

Routine preventive maintenance is imperative to ensure the proper functional and operational
capability of National Ecological Observatory Network (NEON) systems, and the preservation of NEON
infrastructure. This document establishes mandatory procedunesracommended practices for
preventive maintenance of thEXO2 MultiparameteMultisonde, herein referred to as thiultisonde

or Multisonde, to meet the objectives of thelEON Programand its respective stakeholders and end
users.

1.2 Scope

Preventive Maintenance is the planned maintenance of infrastructure and equipment with the goal of
improving equipment life by preventing excess depreciation and impairment. This maintenance
includes, but is not limited to, inspecting, adjusting, cleanitg@gring, lubricating, repairing, and
replacing, as appropriate. The procedures in this document are strictly preventive arat dddress
corrective actions.

This document addresses preventive maintenance procedures to maintain the Multisonde
(HBO752000,HB07531000HB07530Q0, and HBO753030 Subsystemsat Aquatic Instrument System
(AIS) sites. This includes preventive maintenance procedures and requirements for the instrument and
subsystem. Preventive maintenance for supporting infrastructures ad®if04] and AD [Q5
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2 RELATED DOCUMENTS AND ACRONYMS

2.1 Applicable Documents

The following applicable documents (AD) contain mandatory requirements and/or supplementary
information that are directly applicable to the topic and/or procedures herein. VisiNB®N Document
Warehousefor electronic copies of these documents.

AD [01]

NEON.DOC.00430(

EHSS Policy and Program Manual

AD [02]

NEON.DOC.00431¢

Operations Field Safety and Security Plan

AD [03]

NEON.DOC.05000¢

Field Operations Job Instruction Training Plan

AD [04]

NEON.DOC.004618

NEON Preventive Maintenance Procedure: AIS Buoy

AD [05]

NEON.DOC.00388C

NEON Preventive Maintenance Procedure: AlS Stream Infrastru

AD [06]

NEON.DOC.00488¢

NEON Preventive Maintenance Procedure: Aquatic Portal & AIS
Device Posts

AD [07]

NEON.DOC.00116¢

NEON Sensor Command, Control and Configuration (C3) Docun
Multisonde, Stream

AD [08]

NEON.DOC.00380¢&

NEON Sensor Command, Control and Configuration (C3) Docun
Buoy Meteorological Station and Submerged Sensor Assembly

AD [09]

NEON.DOC.00504¢&

Neon Installation Procedure: HB066000%Xbsystem, Sensor
Infrastructure, Stream, [Sand, Bedrock, Cobble]

AD [10]

NEON.DOC.001972

AIS Comninterconnect Mapping

AD [11]

NEON.DOC.00271¢

NEON Preventive Maintenance Procedure: Submersible Ultravio
Nitrate Analyzer (SUNA)

AD [12]

NEON.DOC.00503¢

Multisonde Wiper Maintenance

2.2 Reference Documents

Reference documents (RD) contaiformation complementing, explaining, detailing, or otherwise
supporting the information included in the current document.

RD [01]

NEON.DOC.00000€&

NEON Acronym List

RD [02]

NEON.DOC.000248

NEON Glossary of Terms

RD [03]

NEON.DOC.004257

NEONStandard Operating Procedure (SOP): Decontamination of
Sensors, Field Equipment and Field Vehicles

RD [04]

NEON.DOC.00463€

AIS Verification Checklist

RD [05]

NEON.DOC.002767

AIS Subsystem Architecture, Site Configuration and Subsystem
Demand by SiteSCMB Baseline

RD [06]

NEON.DOC.00460€&

AIS Buoy Verification Procedures

RD [07]

NEON.DOC.00503&

NEON Standard Operating Procedure (SOP): Sensor Refresh

RD [08]

NEON.DOC.00463€

AIS Verification Checklist

RD [09]

NEON.DOC.00076¢

ElectrostatidDischarge Prevention Procedure

RD [10]

NEON.DOC.004472

PDS Array Device Post and Field Device Post Formal Verificatio
Procedures

RD [11]

NEON.DOC.004651

Domain 18 (D18) AIS Oksrukuyik Creek (OKSR) Alternate Powe
Standard Operating Procedure (SOP)
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RD [12]| NEON.DOC.004822 Domain 14 (D14) AIS Sycamore Creek (SYCA) Alternate Power
Standard Operating Procedure (SOP)

RD [15]| NEON.DOC.001215 L1FO0OMMultisondeCalibration Fixture Manual

RD [16]| HB07532000 Assembly, Multisonde with Sensors, FDOM, Lak&) KorExo 2.0

RD [17]| HB07530030 Assembly, Multisonde with Sensors, No FDOM, No Total Algae

RD [18]| HB07530020 Assembly, Multisonde with Sensors, FDOM, No Total Algae

RD [19]| NEON.DOC.005233 EXO2 Multisonde Data Management Procedure (Logging Mode)

2.3 External References

The external references (ER) listed below may contain supplementary information relevant to
maintaining specific commercial products for thelltisonde probe sensors and subsystems.

ER [01] USGS TM-D3, Guidelines and SOP for Continuous WéXeality Monitors

ER [02] YSI Incorporated, EXO user manual

ER [03] YSI, Inc. Care, Maintenance, and Storage of-$8ti€és Probes and Sondes.

ER [05] Quinine Sulfatel.ab Grade Safety Data Sheetr 29CFR1910/1200 and GHS Rev. 3. Effect
date: 10.24.2014

ER [06] Sulfuric Acid3M Safety Data Sheeer 29CFR1910/1200 and GHS Rev. 3. Effective date:
02.15.2015

ER [07] YSI, Incorporateddow to take care of your new EXAdltisonde YSI Repair Center, Apr 09,
2018

ER [08] Xylem Inc. (YSHive Costly Mistakes with Water Quality Sondes Webinar, Deckl12, 2014

ER[09] Rhodamine WISafety Data Shegd1/09/2011

ER [10] Turbidity Standard), 1000r 800NTU, YSI Safety Data She2l4

ER [11] Buffer Solution pH 4.00, YSI Safety Data Sheeording to the (US) Hazard Communicatior
Standard (29 CFR 1910.1200), Revision Date: 12/10/2014

ER [12] Buffer Solution pH 7.00, YSI Safety Data Sheeording to the (US) Hazard Communicatior
Standard (29 CFR 1910.1200), Revision Date: 12/10/2014

ER [13] Buffer Solution pH 10.00, YSI Safety Data Sheatrding to the (US) Hazard Communicatig
Standard (29 CFR 1910.1200), Revision Date: 12/10/2014

2.4 Acronyms

Acronym

Explanation

AR

As Required
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AIS Aquatic Instrumentation System

cIT Conductivity and Temperature Probe
Cal Calibration

Chla Chlorophyll a (foffotal Algae sensor)
CFGLOC Configured Location

Combo Combination Box (Power and Data)
CVAL Calibration, Validation and Audit Laboratory
DAS Data Acquisition System

DI Deionized

DMM Digital MultiMeter

DO Dissolved Oxygen

DOM Dissolveddrganic Matter

DQ Data Quality

DSF Domain Support Facility

EHSS Environmental, Health, Safety and Security
ESD Electrostatic Discharge

Eth-To Comm | Ethernet to Communication Box
fDOM Fluorescent Dissolved Organic Matter
FLNT Flint River

FNU Formazin Nephelometric Units

HSQ Sulfuric Acid

HDPE HighDensity Polyethylene

IR Infrared

L Liter

LC Location Controller

LOTO Lockout/Tagout

MET Meteorological

MFG Manufacturer

mL Milliliter

mg/L Milligram Per Liter

mS/cm milliSiemens per cm

NTU Nephelometric Turbidity Units

ORP OxidizingReducing Potential

PAR Photosynthetically Active Radiation
PC Phycocyanin

PDS Power Distribution System

PFD Personal Floatation Device

PoE Power over Ethernet
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PPB Parts PeBillion
PPE Personal Protective Equipment
Precip Precipitation
PRT Platinum Resistance Thermometer
PVC Polyvinyl Chloride
QSsuU Quinine Sulfate Units
RAW Raw Sensor Signal
RFU Relative Florescent Units
S1 AIS Sensor Set 1 (upstream sensor set)
S2 AIS Sensor Set 2 (downstream sensor set)
SDS Safety Data Sheet
SOA Signal Output Adapter
SOH State of Health
SSH Secure Shell
SSL Sample Support Library (a Field Science SharePoint Page)
SUNA Submersible Underwater Nutrient Analyzer
TC ToContain
TD To Dispense
TSS Total Suspended Solids
pg/L Micrograms Per Liter
uv Ultraviolet
vV Volts

3 SAFETY AND TRAINING
3.1 Safety and Training

3.2 Safety

Personnel working at a NEON site must be compliant with safe fieldwork practices in AD [01] and AD
[02]. The Field Operations Manager and the Lead Field Technician have primary authority to stop work
activities based on unsafe field conditions; however, all employees have the responsibility and right to
stop work in unsafe conditions.

Technicians must complete safety training and proceeipecific training to ensure the safe
implementation of this protocol per AD [03]. Refer to the sifgecific EHSS plan viathe NEONR2 3 NI Y Q&
Safety document portal for electronic copies.

Preventive maintenance may require the use of a special equipment to access the sensor and/or
subsystem assemblies. Follow Domain-specificEHS plans via the Network Draved NEON safety
training procedures when conducting maintenance activiti@snduct asafety analysigrior to
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accessing the sensor subsystems onsite. Referencgafety Office SharePoint porfak templates and

additional hazard identification information.

Personal Protective Equipment (PPE) may be required in the decontamination procedures to maintain

safe working conditions (e.g., use of equipment such as power washers, air compressors, and
disinfectants). For this reason, personnel should be trained amdifir with the Safety Data Sheets

(SDS) for the cleaning solutions, tools and equipment necessary for decontamination of the sensor sets

herein.

Technicians must not enter the water without water safety training and a personal floatation device

(PFD), and must display basic competency in boat operation, regardless of whether or not boat

operation is a primary responsibility.
3.3 Training Requirements
3.3.1 Domain Laboratory Safetyraining

c2ff2g (GKS 52YFAyQad / KSYAOIFf 1@&3ASyS

tfly

YR . A2

solutions.When mixing calibration solutions, always work under a fume hood, and always wear PPE

appropriate to the taskThe fDOM sensor calibration solution is quinine sulfate in dilstdfuricacid;

these solutiongnay cause skin, eye and possible respiratory irritat®uifuricacid is corrosive to
metals.Exposure damagahe copperalloy components on the sensor within minutes. Remove these

components when conducting calibrations with these solutidisarthe appropriate per

sonal

protective equipment (PPE), suchrasile gloves and eye protection when dispensing acid.
SeeER [05]ER [06]and ER [09]ER[13] in Sectior? to review SDS informaticior the Multisonde

calibration solutionsDispose of all liquid reagents after each use following local regulations/laws

A0ALIZ FGSR Ay GKS 52YFAyQa / KSDondiedse dngsaldtiéyos t £ |y
future calibrations or checks. When using the calibration solutions in the field, dispense solutions over a

bucket or catchment area to prevent contaminating the surrounding environment.

3.3.2 Electrical Safety Training

This procedure requires Technicians to work around systems with 240 Volts. Therefore, this procedure
requires Authorized Instrument System (1S) Technician to perform powering down/up the system from
the power box circuit breakers, and Field Operation Mamapproval. The sensor and sensor Grape are
below 50V and do not require this certification to perform field cleaning and calibration procedures.
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4.1 Description

TheNEON Programses tle Multisonde(Figurel) to measure water
guality atwadeablestream sitesandvia avertical profilingsystem(also
known as a profiling Multisonde dfultisonde) at lakeand riverbuoy
sites.The Multisonde is a mufparameter sensor platform containing six
(6) probe sensors to measure watdremistry The Multisonde has a
probe sensor taneasureeach ofthe following parameters:anductivity
/temperature dissolved oxyge(DO),optical turbidity, total alga€herein
referred to aghe Chlorophyliprobe sensor becaugee NEON program
uses the sensor to collect this measuremantake and river sitgspH
(acidity),and fluoescent dissolved organic matter (fDOM). There is an
additional port for a central wipesndantifouling copperalloy
componentgo prevent biofouling

Biofouling affects the quality of the measurement collection ¢ KS & S
wiper and coppeialloy antifouling components only reduce the effects of
biofouling; therefore it is imperativehat Field Sciencpersonnel clean

the sensomat biweeklyintervals paying special attention to sites that
accumulate biofouling at a quicker rate.

Figurel. YSI EXO2 Multisont
Wadeable Stream SiteAD [09) [Source:ER [02)

At wadeable stream sites, the Multisonde is housed in a polyvinyl chloride (PVC) enclosure mounted
onto a stainless steel anching infrastructure The enclosure has slots to provide adequate flushing of
stream water while securing the Multisonde at the appropriate orientation in the strddra enclosure
alsoprovidesprotection fromdebrisimpact, and shielslthe Platinum Resistance Thermome{BRT)

and theMultisonde probedrom direct solar insolation. A PVC slip cap covers the top of the enclosure. A
retaining bolt and mounting discs secure the Multisonde in the enclosure. The mounting discs (or Delrin
sensormounting discsalso providehe mounting aperture for the®RT and acts as a spacer between

the Multisonde and the PVC enclosure. Other components for this sensor at stream locations are listed
below. Refer toAD [05] and AD [@9or more information on the stream sensor infrastructure.

1 HBO07530020 Assembly, Multisonde with Sensors, with FDOM, No Total Algae

1 HBO07530030 Assembly, Multisonde with Sensors, No FDOM, No Total Algae

1 CB1402360Grape Merlot G4 12V, 2digi 6anlg (data acquisition device)@DO700008un shield
Unistrut mount

1 HJ002000&ignal Output Adapter (which resides in the Converter/Splitter box next to the Merlot
Grape Converts R332 to SDL2 for theMultisondedata loggey

1 HBO0882007%rmored Power over Ethernet (PoE) cord, which connects from the SkHpé ®Bthe
S1 or SZombination (Combo) Box onshore, which connects to the Aquatic Portal. A 75ft. cable for
high water installationgwhere the Grape ibcatedonshore instead ofo-located inthe stream)
provides powertommunicationsaind contains EEPROM

T | .nopnn--- 1aasSyoftez 1ldad dAaAdO {GNBFY {mMk{H ! yOK2D
unistrut
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Lake and River Buoy Sitg#D [04)

At nonwadeable locations, such as river and lake sites, the Multisonde suspends from a buoy platform
Al . {LQa + S NAuvsies ifDO3iDNRamdADIL& e Nudtisonds Wi to a cable assembly
that wraps around a winch controller. The winch assembly lowers the sensor to profile dynamic depth
measurements in interval§ensolnd subsystem (power distribution and data acquisition system)
infrastructureassembliegor this sensor alake andriverlocations are listed belowRrefer toAD [04] ad

RD [06 for more information on the lake and river buoy sensor infrastructure.

1 HBO07532000 Assembly, Multisonde with Sensors, FDOM, L-4k&n®, KorExo 2.0
1 HG10470000 Assembly, Kit, Buoy, Winch Controller 006980, Replaceablgddnigstical profiler)
1 HG10480000 Assembly, Kit, Buoy, Winch Assembly 669501, Replaceab{otiveitical profiler)
o Campbell Scientific CR1000 Data Logger (DAS)
HG10510000 Assembly, Kit, Buoy, Antenna Assembly 202004, ReplaceahlBABits
HG10500000 Assembly, Kit, Buoy, Battery Box Assembly 200102, ReplacealffeDB)its
HG10490000 Assembly, Kit, Buoysrame Assembly 200140, Replaceable Unidstains PDS)
HG10520000 Assembly, Kit, Buoy, Sounder Depth 200104, Replaceable Units (for vertical profiler)

= =4 =4 =4

Sensor Accessories

037787000@EXO0O Link Adapter 2.0 (connects Multisonde to Buoy data logger/winch system)
032017000 Central wiper for YSI EXMultisondeonly

0320170008 Anti foing guard for YSI EX®Riltisonde Made of a copper alloy.

0337890000 EXO2 Calibration/Storage Cup

Black Plastic Guard

=A =4 =8 -8 =4

4.2 Handling Precautions

Aquatic Technicians must employ special care to avoid dropping solutions, hardware, or tools into the
water while working to prevent contaminating an aquatic environment. In addipen,

NEON.AIS.4.1735, all vehicles, trailers, boats, tools, protective outerwear, and any other items that
encounter an aquatic or riparian environment, require decontamination prior to site acceS®RIpf3.

4.2.1 Sensor Handling Precautions

When handling the Multisonde probe sensails, NOT touch the ends of theensorsas many are
optical sensorsWhen in storage or in transport, theH and Dissolved Oxygen (B¥@hsorshave specific
packaging requirements. The DO probe must have anapith a moist sponge touching the protel
water must be used for wettingFor thepH probe nothing should touch the sensing areanitist
suspend above the solutidn the cap (sedrigure?). Use thepH 4 Buffer Solution for the pH probe.
Invert both probes to check for leaks before placing them in shipping matéffaksn transpeoting the
sensor probeslready attached tahe Multisonde to and fronthe site, dtach the calibration cup with a
little water inside to keephe sensors moistAlways install plug€®377880000 YSI EX®# Bulkhead
Connector Port PIggn any unusegborts on the Multisonde whea probe sensor does not occupy
them, especiallywhen the sensor is in the fiel@his prevents water from damaging the internal
electronics of the Multisonde=igure2 provides an example of@uggedport on theMultisondeandan
exampleof the DO and pH probeith caps.Field Sciencemay use alternative caps if they saturate the
probe and do not subject the probe to any damage.
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Capped/Plugged
2, Port Not in Use

Figure2. Example of luggedport (far left) and examples of the DOniddle) and the pHorobe caps €ar right)

Scratches on the lenses of therbidity,Chlorophyl] and fDOMorobe sensors affect their ability to take
accurate measurementgo transport and store these probes, remove them from the Multisonde and
store in their shipping cap (to protect against physical damage).

If astreamsiteis dry for severf7+)daysor longer remove the ptand DQprobe sensas from the
instrument andnstall a dummy plug irachempty port. Store theDO probe sensor with a moist
sponge or saturatén a container with DI water. Stotee pH probe ira container withpH 4buffer
solution If the DO probesensor was not saturated in DI waiarstorage it must be rehydrated for 24
hours in DI water beforealibration and reinstallation.

2 Note: e wiper is active, wait until it completes its rotation and returns to the parked position to
O\\ote: If th P t t until it pletes its rotat d ret to the parked position t
conduct preventive maintenance. This should take less than a minute to complete. If the wiper is already
in the parked position, proceed with preveetimaintenance.

4.2.2 Subsystem Handling Precautions

Grapes and PoE devices contain electrostatic discharge sensitive parts (see RD [03]); therefore, all
Grapes require ESD (antistatic) packaging and handling duringanteintrasite transport, reception

and storage. As a rule, when handling (installiegyoving, and servicing) these components,
Technicians must ground themselves. Do not hot swap sensor connections! When power is ON,
disconnect the RJF/Efflio Comm Box cable BEFORE disconnecting a sensor cable. Connect a sensor
cable BEFORE connecting Bx#-/EthTo Comm Box cable.

4.3 Operation

At wadeable stream sites, thdultisonde is present at both S1 and S2 to measurectienges in water
chemistry over the intervening reach pwovide data for modeling stream metabolisand general

water chemistry To ensure the Multisonde samples from an area representatitteecdntire water
column, the sensors must be set 8% (+ 20%) water depth in either the thalweg (deepest part of the
active channel) or another wethixed location. Travel time between Multisondes must be no less than
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30 minutes and no greater than 60 minutggring normal stream flowdn addition, the Multisonde at
downstream/single site locations are set at the same level as the SUNA; the sensor is within 40 cm of
the SUNA nitrate measurements, and within 3 cm of the same depphaperlyassociate the datérom
each sensor set. The Multisonde samp@egproximately every minute (0.0167 Hz)

Operated by Battelle | NEON Doc..:ANEON.DOC.00156¢ Author. B. NanceM. Cavileer RevisionE

AlSbuoysare presentat sevenlake sites andhree large river sitesLake buoy sitesontaina Multisonde
that attaches to a winch system to measure the vertical profile of ailake to 10increments either
divided by the max depthr traveling to fixed depthef the lakeevery 4 hours (if the water level is low,
it will profile less increments)Vithin each increment, the Multisondamplesevery Sminutes

MultisondeProbe Sensors

The Multisonde usesmart technology that allows th@strumentto recognize the type (parameter) of
sersor plugged into a given poiVhile theMultisondeis designed to recognize and accurately record
any sensor regardless of port numbehereit is installedthe NEON Programecommendghat sensors
be installed in the same port across the observatéigyre3 and Tablel). This maintains consistency
across sites thelpidentify sitewide probe issuewnhile allowing for troubleshooting and flexibility in
the event of a broken port.

Port No. Sensor Parameter

1 Conductivity/Temperature

Optical Dissolved Oxygen
pH
Total Algae
Turbidity
fDOM

No Sensor (optical wiper)

:000000000
-
*
L]

Pressure Transducer
Openings

N o on AW N

VOV 0000000000000 000%00

« Wiper/Sensor Port

+«ee+ Universal Sensor Ports
Figure3. Recommededsensor Port Configuration for EXO2 Multisonde
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Each probe has a watateable connector, which allow for swaps in wet conditions while the smart
ports shut down any excessive current draws to prevent damage. The operating temperature for each
probe is-5 to 50°C. The storage temperature for each prob@sto80°C.
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Tablel. Multisonde parameters:probe sensors,central wiper and Multisonde body

Figure4 is theEXO Conductivity & Temperature Smart
SKU599870Conductivity is the measure of waters ability to
carry an electrical curren’he EXO conductivity probe uses
four internal, purenickel electrodesd measure solution
conductanceTwo of the electrodes are current driven, and
two measure the voltage drofAn algorithm converts the
voltage drop into a conductance valin milliSiemens
(millimhos).The EXO temperature prolpgoducesdata by
usinga stable and aged thermistot. K S (i K S NJY Aritei
changes with temperature. An algorithm converts the

Figure4. Conductivity &emperatureprobe  measured resistanciaito temperature data.
sensor

Figure5is theEXO Turbidity Smart SensiK1$9910101.
Turbidity is anindirect measurement of the suspendéatal
solid concentration ithe water includingthe amountof clay,
silt, inorganic and/or organic matter, algae, and/or other
microscopic organisms in the watdtris typically determined
by shining anear infrared (IRlight beam(860 nm)into a
sample solution and then measuring thight anglescattering
of the incident light beamThis nsorreportsvalues in
FormazinNephelometricunits (FNU).

Figure5. Turbidity probe sensor

Figure6 is theEXO Optical Dissolved Oxygen Smart Sensor
SKU5991001. DO is a measurement of the concentration of
dissolved oxygen present in a volume of waléris sensor
operates by shining a blue light the proper wavelength on a
luminescent dyeontained within a polystyrene layer within
the sensor capDO from the water column diffuses through a
permeable layer of protective paint and quenches the
luminescence of the dy&hus, themagnitudeof luminescence
is inverselyproportional to the amount of DO preserithe
sensor measures for DO in % saturation, DO % local, mg/L
Always store DO sensors in a moist or wet environment in
Figure6. Optical Dissolved Oxygen (D@pbe  order to prevent sensor drift. DO sensors left in dry air for

sensor longer than eight hours require rehydratio(See Table 21 for
more details)
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Figure?7. pH & ORProbe sensor

Figure8. Total AlgagChlorophyll)probe sensor

Figure9. fDOMprobe sensor

Figure7is theEXO pH & ORP Smart Sensor SKU59pFO6 a
measurement of acidityThe sensor uses a pair of electrodes
measure the differential between a reference solution (pH 7'
within a glass bulb, and the outside of the bulb exposed to tl
environment.The differential between the reference solution
(pH 7) and sample creates the sensor measurenteampling
for pH informs the user on surroundirgjuaticbedrock/soils,
the influence of carbon dioxide, and potential input of
anthropogenic pollutants like acid rain, oiima drainageLow
pH can have a devastatieffect on aquaticife. The sensor
generates raw data ipH units / ORP millivolts

Figure8is theEXO Total Algae PC Smart Sensor SKU58991(
This probe sensor is commonly referred to as Chlorophyll ar
for sites using older probes, this sensor may be labeled

a/ Kt 2 NBBAUK ebefEXO total algae sensor generates
total biomass estimate of the planktonic autotrophic
community bymeasuring botlchlorophylla and phycocyanin
(PC)Chlorophyllais the green pigment within algal cells, anc
has an egitation wavelength of 470 nniPhycocyanin is an
additional pigment found in cyanobacteria (blgesen algae)
and has an excitation wavelength of®sBm It measures
emission of both species at a wavelength of 685 nm.
Chlorophylla measurements arameans of tracking algae
growth. This datamay provide information to understand
aquaticlevels of primaryproduction, potential algae blooms,
and possible high levels of nitrogen and phosphanus
waterbodies Thesensorreports both Chla and PC in raw
fluorescence units (RFdhd an estimate of thpigment
concentration in pg/L.

Figure9is theEXO fDONDpticalSmart Sensor SKU59910%.
The EXO fDOM sengtetects the fluorescent component of
dissolved organic matter (DOM). It measures using
fluorescence, with excitation or emission wavelengths of 36!
and 480 nm, respectively. The sensor repd&il®M as quinine
sulfate units (QSUs\here 1 QSU =garts per billion(ppb)
quinine sulfate For stream sitewvith two sensor setsthis
probe resides on the Multisonde at S2 (downstrgam
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FigurelOis theEXO Central Wiper SKU599@HI0 The
NEON pogramconfigures the wiper to rotate and wipe
the ends of each probe every 5 minutes to reduce
biofouling.

@Note: If the wiper is active, wait until it completes its
rotation and returns to the parked position to conduct
preventive maintenance. This should take less than a
minute tocomplete. If the wiper is already in the parked
position, proceed with preventive maintenance.

Figurel0. Centralwiper (not a sensor)

The Multisonde body contains a naented differential

strain gauge transducewhich measures pressure on one
side of the transducer exposed to the watand the

other side exposed to a vacuum. For accurate readings,

the pressure transduceequires calibratiod® @ a1 SN2 J
it in the atmosphere at a known barometric pressure.
Because it is not vented, changes in barometric pressure
F¥FSOG GKS a1 SNRé NBIRAYy3:S
measurement value unless recalibrated.

Figurellis the Instrument with the probe sensors and centr:
Figurell. Instrument forprobe sensors wiper. The probes depend on the instrument for power and
communications. It require4 Alkaline Batteries (@ell
Batteries), @ings and connector maintenance (lubrication
using Krytox).

One of the greatest values of aquatic instruments isahdity to collect higitemporalfrequency
measurements over a long timefram€hanges in water chemistry, nutrients, energy, and turbidity are
often ephemeral but may have long lasting ecosystem consequences. It is important that aquatic
instrumert datasets contain minimabgapsdue to preventable sensor failureSven instruments that
continue to operate onsite are likely to produce bad data when preventive maintenance boutg do no
occur.Conductingpreventive maintenancés vital toenaure that instruments are in place to collect
guality data,and are functioning correctlyf a problem fall outside ofnormalpreventive maintenance
activities Held Sciencenust executecorrective maintenance procedures immediatefy incident

ticket must accompansll sensor issues found onsit&n exampleof preventive maintenancactivities
leading to corrective maintenanativitiesis a sensqrsuch as the Multisonde or SUNaiJingmultiple
field calibrations.
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5 PREVENTIVE MAINTENANCE

5.1 Equipment

Table2. Preventativemaintenanceequipment

P/N | NEON P/N| Description | Quantity
Tools
NEON, IT Lapbp with Kor Software(and Drivers, if necessary) 1-2
17394 0317400000 | Buoy Serial Cable 1
GENERIC USBLto-9-Pin Male R232 cablgto connect to Buoy Serial Cable)

FLUKBAGAY | Mx102703 | FlukeDigital Mult-Meter (DMM)(to measurevoltage)

599810 0320170022 EXO S?gnel Output AdaptelJ SEto directly connect to the Multisondéor 1

- field calibration)

GENERIC Mini B USB Cable connect to EXO Signal Output Adapter) 1

599316 0337890000| EXO2 Calibration/Storage Cfigr field calibration) 1-2
EXO Black Plastic Guard

599469 0338050000| EXO Replacement Sensor Tool and Magnet Activation Kit 1
EXO Tool Kit: Replacement Parts for Maintaining the X@sonde

599594 0337930000/ (two sensor removal/Bluetooth activation tools, one battery cover tool, and 1
one syringe for cleaning the depth port)

599470 0337870000| EXO C/T Sensor Cleaning Brush 1
5-Gallon Bucketfor waste/prevent contamination spillso use as a mini

GENERIC laptop desk/chair onsite, and to Multisonde collect paad post cleaning 1-4
readings with stream, river or lake wajer

GENERIC Dry Brush(to clean off animal excrement or biofoulitadgaefrom 1-2
infrastructurecomponents and ardiouling guard

GENERIC Small Plastic Scrub Brush or Plastic Scrap&d METAL(o clean 1.2
biofouling from sapphire lenses aptical probe sensors)

GENERIC Knee Padéo work onbuoyfloating platform/deck) 1 Pair

GENERIC 11-in-1 (to remove components) 1

GENERIC Small FlaBlade Screwdriveto remove components) 1

GENERIC 1 Liter Glass or Teflon DI water botfte store DI water) 1-2

59950201 0320170020| Sensor YSI EXO2 Multison@leody onlyc ho sensors) 1-2 per site

59910601 0320170003 | Sensor Dissolved Oxygen (Optical)se with YSI EXX@ultisonde 1 per sensor

599870601 0320170001 | Sensor Conductivity/Temperature YSI EX®lultisonde 1 per sensor

59910101 0320170004 | Sensor Turbidity, use with YSI EXQiltisonde 1 per sensor

59910201 0320170005| Sensor Total Algae, use with YSI EMGltisonde 1 per sensor

59910401 0320170006 | Sensor fDOM, use with YSI EXO 1 per sensor
599706 0320170015 Sensor pH/ORP, unguarded, use with YSI EXIORisonde 1 per sensor
509564 0320170008 Sensor AccessorAnti fouling guard for YSI EX®2Itisonde Made of 1

a copper alloy.

59909601 | 0320170007 | Sensor Central wiper for YSI EX®Riltisondeonly. 1 per sensor
GENERIC Wash Bottle: 1 for DI water, 1 for mildffee Detergent 2
Table 10 Pipetting Equipment to Prepare SolutiogSeeTablellon page51 Tablell

Consumable Items
599352 Krytox205 Greaséfor Multisonde Connectorand GRing maintenance 1
599663 OQti_onal EXCMuIti_sond_e Bo_d)Protective Sleevefprotectsthe AR
- Multisonde bodyagainst biofouling)
GENERIC | MX100642 | Kimwipes/lintfree tissuege.g., Optawipes)or microfiber cloths A/R

Pagel4of 125


https://www.ysi.com/Product/id-599810/EXO-Signal-Output-Adapter---USB
https://www.ysi.com/Accessory/id-599316/EXO2--EXO3-Calibration-and-Storage-Cup
https://www.ysi.com/Accessory/id-599469/EXO-Replacement-Sensor-Tool--Magnet-Kit
https://www.ysi.com/Accessory/id-599594/EXO-Tool-Kit
https://www.ysi.com/Accessory/id-599352/Krytox%C2%AE-Lubricant
https://www.amazon.com/Chemours-Krytox-Grease-Pure-PFPE/dp/B073Y4557Y/ref=sr_1_3?ie=UTF8&qid=1518548875&sr=8-3&keywords=krytox+lubricant
https://www.ysi.com/Accessory/id-599663/EXO-Probe-and-Sonde-Protective-Sleeves

n e C) n Title: NEON Preventive Maintenance Procedure: AIS Surface Water Quality Multisonde | 04/18/2025
®
r

Operated by Battelle | NEON Doc.:AVEON.DOC.00156¢ Author. B. NanceM. Cavileer RevisionE
P/N NEON P/N Description Quantity
GENERIC Powderfree nitrile gloves AR
YS(Calibration Solutior pH buffer for YSI EXO, Assorted Case of pH Mj;sp:r:de
3824 0320170013 | Valueg(for Multisonde Calibrationg each contains two containers each of ph i 'Black
4,7, and 10 calibration buffe)s. Guard
GENERIC Mild Biodegradabl®etergentwith degrease(to clean guard) AR
YSICalibration Solution Turbidity, for use with YSI EX@iltisonde 3L /Multis
607300 0320170014 | 6073G Turbidity Std. 100TU (6026), 126 NTU (6136)Gallon, use with YSI onde
EXOMultisonde
060907 0320170011 YSI Call_bratlon Solutiers167 Conductivity Standard, 1000 migrdios/cm | 3L/ Multis
(8 eacHpint). onde
3
CVAL 0370480000| Rhodamine WT, 625 pg/L and 25 ug/L dye solutions L/ Multiso
nde
CVAL 0370470000 Quinine sulfate solution, 300 pg/L 1L
GENERIC Fresh MilliQ Deionized (DI) watdéBallon(for Multisonde Calibrations) 2_31C2;ﬂon/
GENERIC Clean Tap Water, Gallon 1
GENERIC Alkaline DCell Batteries or NiMH-Bell Batteries with a minimum 4
rating of 10,000 milliamp hour®ultisonde internal batteries)
599673 EXO2 Central Wiper Brush Kditreplace splayed brushes) 1
599668 EXO Sensor Retaining Nut Kit, Titan{ttmeplace stripped locking nuts) A/R
599669 EXO2 Wiper Retaining Nut Kit, Titanitmreplace stripped locking nut) 1
599681 0337940000 EXOZ / EXO3 Replacer‘.neHR(h.g Ki{for Multlsonde Maintenance 1
- inspect these when replacing the interriadcell batteries)
599110 0366790000 EXO Dlssqlved Oxygen Sensor Cap Replaceméntikites hydrating AR
- cap and quick start guide)
599664 EXO2 Replacementfin Dummy Plug Kit, Male A/R
599475 EXO 4in Bulkhead Connector Port Plug 2-3
Resources

KorSoftwareand Firmware/ersionl.1.8: Software Center

Campbell Scientific LoggereSoftware YSI_VPS_30.4:ditps://www.campbellsci.com/loggernet
Download trial and use serial activation key from physical CD given to Domain by YSI.

Grafanahttps://grafana.issites.gcp.neoninternal.org/

Sensor Healthttps://den-prodissoml.ci.neoninternal.org{Updates every 24 hours)

NEON Data Portdhttps://data.neonscience.org/

DQ Blizzard Applicatiohttps://den-prodissoml.ci.neoninternal.org/blizzard/

SSL for AIS Sensors and Subsystem Compohéptsi/apps.powerapps.com/play/b649433tfca400fadd6
744b8dad5a5e?tenantld=f44d2ai8®99-4d859986-
10165a8619f5&source=portal&screenColor=rgba(0%2C%20176%2C%20240%2C%201)

Document Warehouséattps://neoninc.sharepoint.com/sites/warehouse/Documents/Forms/Allltems.aspx

Drawing Warehouséhttps://neoninc.sharepoint.com/sites/warehouse/Drawings/Forms/Allltems.aspx

5.2 Subsystem Location and Access

5.2.1 Wadeable Stream Sites

At wadeable stream sites, Multisondes amstalled atboth the upstream (S1) and downstreaf82)
sensor sets oat asingle station sensor selt upstream/S1 locationshe Multisonde(sans fDOM probe)
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is colocated with a Photosynthetically Active Radiation (PAR) PQS1 saRdatinum Resistance
Thermometer (PRTaynd aLevel TROLEor downstrean52locations, the Multisonde is elocated with
the same sensoras S1but with an additional sensor probe to measure for fDOM ar®l iNAFigurel?).
It primarily shares aspace with the PRT in a fixe/CQube, whichwill either be mounted vertically to an
in-streamanchor(image to the right irFigure12), mountedhorizontally to instream infrastructureor
suspendedhorizontallyfrom asteel downrigger attached that is attached to ewerhead cable truss.

Merlot (12V) Grape for

Multisonde
(with PAR, PRT & Level Troll)

Multisonde Multisonde.

Figurel2. Multisonde on ananchor with subsystemcomponents atwadeablestream location

Due to the volatility of the hydrologic and geomorphologic conditionBatain 11 Blue River (BLUS)ly
a single sensor station is deployadspened from a bridge using a downrigger desidingurel3), where
the mulitsonde is mountetiorizontaly with the SUNADespite the different deployment configurations,
the basic sensor maintenance and troubleshooting remain the ssress all site and infrastructure

types
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Figurel3. Domain 11, Southern PlainBLUEsIngle stream sensor set from downriggermounting off bridge

The sensor subsyster(ise.,data loggerpower, and comnunication equipment and cablarelocated

with the sensorsn the stream(attached toan anchoyor are locatedonshore The Multisonde shares a
Merlot (12V) Grape with the Level TROLL, PAR an¢(sB&Higurel2 andFigureld). At highwater and
sites with overhead cable infrastructyrhe Grape mounts to an arbor on or above the bank as a stand
aloneinstallation or on a device post with a Power and/or Comm/Combo Bigxife14). Between the
Grape and Multisonde imaadapterbox called a DCBeen inFigurel2 next to sonde GRAREYhich
converts the output signals from théSI Multisonde to the Grap&heGrape supplies power to the
Multisondeand transmits its data to the Location Controller (LC) in the Aquatic Portal. Refeience A
[05], AD [06] and AD [1@or more information on AlS stream mechanical and electrical infrastructure.

Figurel4. Streamstand-alone arbors (left, middle) anddevicepost arbor (far right)

P
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5.2.2 Lake and River Sites

At lake andriver sites, the Multisonde suspends from the Al®y, a floating platform that includes an
integrated meteorological (MET) station, arsitu aquatic sensor set that includes a fixed underwater
measurement setanda profiling underwater measurement séat most lake sitegfFigurel5). At lake

sites, the buoy anchors in the deepest location of the lake. At river sites, the buoy anchors as close to

IKS NAOSNE GKFfgS3I |

current.

4 LlPaarotSs O2yaidNIAySR

Figurel5. AlSbuoy for lake andriver sites

The Multisonde measures a vertical profilenabst lake sitegFigurel6). Historically, profiling has been
turned off and on at some sites based on analysis from the AIS ScienceTtaars. subject to change

based on site condition&eference AD [04] for more information on the Al®y.

Figurel6. At select sites, he Multisondemeasures avertical profile from the center of the buoy from awinch

The Multisonde dataalong with all onboard sensors (except for the SUN&)smitsviathe buoyradio to
the Aquatic Portal in burst§The SUNA has its own separate radio to transmit dae@. AD [1Jifor more
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information on the SUNAThe buoy uses Campb&tlientific CR1000 data loggersther than Grapedor
the profiler and onboard sensork the Aquatic Portal, the buoy radio transmitter/receiver connects to an
Oz grape, which transnsitiata to the LC and back to HQ.

Author. B. NanceM. Cavileer

@Note:The Oz Grape does not require annual calibration and validation (do not remove this Grape for
Sensor Refresh).

¥
N |
B o

oo

 "®

———s i S

Buoy Radlo

A\
Aquatlc Portal DIN Ra|I

Figurel?. Aquancportal premp DINrail: AlSbuoy portal radlo/Ozgrapesubsystem

Onboard solar panels and batteries power the buoy sensor RefierenceAD [04] and RD [@@or more
information on Al®uoy mechanical and electrical infrastructure.

5.3 Maintenance Procedure

Preventive maintenance activities start with planning and sched(liagle3). Multisonde data carries
abi-monthly calibration record; anpngterm variance in the schedule requiras investigation by AIS
Science to determine if there is a potential needdatata quality flag.

Table3. Multisonde Preventative Maintenancéasksinterval schedule

Bi-Weekly Bi-Monthly Bi- Annual As Maintenan
Maintenance (Every 2 | Monthly (Every 8 | Quarterly (Twice | Annual ce
Needed
weeks) weeks) yearly) Type
AIS Stream/Lake/River Multisonde
Remote Monitoring Verify Dataare Streaming Daily! PM
Visual Inspectiorn X PM
Clean Sensor Probe X PM
Clean Sensor Bod X X PM
Clean AntiFouling X PM
Components
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Bi-Weekly Bi-Monthly Bi- Annual As Maintenan
Maintenance (Every 2 | Monthly (Every 8 | Quarterly (Twice | Annual ce
Needed
weeks) weeks) yearly) Type
Field Calibration X (pH) X X PV
Internal DCell
Battery Maintenance X X PM/CM
Central Wiper /
Brush Maintenance X X X PM/CM
Central Wiper Tes X X PM/CM
Lubricate Wetmate X PM
Connectors
Depth Port X PM
Maintenance
_Seasona X X X PM/CM
Maintenance
Electrical & Communication Infrastructure (DAS and PDS)
Visual Inspectior X PM
Replace Cable Tig X CM
CleanBiofouling
from Cables / Wireg X PM
Physical Infrastructure Components
Visual Inspection X X PM
Remove Debris fron X X PM
Infrastructure
Clean Algae froni X X PM
Infrastructure

PM = PreventivéMaintenance CM = CriticaMaintenance X= Indicates preventive maintenance task time
interval may increase due to environmental (seasonal/weather) or unforeseen/unanticipated site factors.

5.3.1 Preventative Maintenance Procedure Sequence Overview

As a ruleglwayspower down the sensors when conducting maintenance to preirgggstingbad data
from the sites. If the sensors undergo maintenance when the power is on, suldia@ia ajuality ticketo
notify AlS Science Staff to flag the data for data quality/control.

For the Multisondes at stream sites, power down the sensors at the combd-bipxhe circuit breakers
down in the combo box to denergize the sensor set at each stream locatféigre18). Red means
power is ON and green means power is OFF.
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- A e
Figurel8. Flipcircuit breakersdown to turn off power (Thiscombo cox islive - Power is ON)

ForMultisondes installedat river/lake locations, power down theuoy sensoson the buoy by
disconnectingi KS O 6 Py Irg- GO A1yKyS&veakdigcdlinect the power cable that connects
from the Profile to the Met CanisterThe CR1000 data loggers in they profie/winch and MET
canisterscontinue to collect and store dataven wherthe power is shutdown at the Aquatic Portal
(since thebuoy receives solar/battery power from its own standalone systafffien power resumes
onsite,data collected during enaintenanceperiodtransmitsto the Aquatic Portal and entsthe data
pipeline Thisrequires HQ resources to flag thHead data, if HQ science personnel aagvare of the bad
data entering the pipelineThis is why is best to stop data collection arstiorage from the senssion
the buoyall at oncebefore conducting maintenance either on or near sensor measurement areas.
Figurel9displays where to disconnect the sensor when conducting maintenance activities foreth
and lakelocations.
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Manual Winch
Control Side

Figurel9. Disable thebuoy from itspower source:disconnectthe "Pwr In" cable on the profile canister (Source: AD [10])

5.3.1.1 Daily

Remotely monitoMultisondedata streams to verify the sensor is online, operatipaad data is
reaching HQENsure the sensor is reporting values that are normal/expected for theGiteduct

remote monitoring througha combination othe available toolsGrafanaSensor Health Repgrind

Data Quality (DQ) Blizzalfithe values look outside the normal or expected range for the site, submit
an incident ticket with a data quality task for AIS Science to investigate.

5.3.1.2 Biweekly

The following is a summary list oflweekly maintenance procedures herein.

9 Visual Inspections of Sensor, Subsystems, and Infrastructure (Se&i8n

(0)
(0)

O OO 0O

(0]

Clean algae from infrastructure to prevent contamioatofthe DO sensor probe.
Verify sensor installation aligns with the SUNA, as applicable (downstream and single stream
sensor sets)

Inspect stream flovg see seasonal maintenance in Sectio@to address seasespecific
preventive maintenance.

Inspect Central Wiper for wear amelar and test its functionality per Secti@n3.6

Clean antfouling components per Sectidn3.4

Batteryand Oring Maintenance per Sectios.3.8.1

ReferenceAD [0] for preventive maintenance procedures for stream infrastructure.
ReferenceAD [04 for preventive maintenance procedures for the Al®y infrastructure.
ReferenceAD [0§ for general AlS site electrical infrastructure.

1 Held Robe Sensor IEaningProceduregSections.3.17)

(0)
(0)

Prepare and equilibrateolutions for sensor probe calibratians
Collect a preclean reading.
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o Clean sensagprobes and antifouling guard.
o Collect a postlean reading.
91 Field @librationand Validation Procedures (Sectiod)
0 A sensor that failed clean comparisons on the previous bout must be calibrated.
9 Verification of Sensor Configuration/Settings
0 Battery voltage checger Sectiorb.3.8.3
0 *SNATE RSLIIK aSyaz2NJAa 2LISNIiOAYy3 |yR | LILISENR
A If depth does not appear, perform a hard power cycle by briefly removing batteries

5.3.1.3 Monthly (Every 4 Weeks)

Perfam specificfield calibration and validation procedures every 4 weeks after conducting robikine
weekly maintenanceOnly conduct calibration of the pH probe and any probes that failed the previous
cleaning bout comparisotsee Sectiob.4for detailedfield calibrationand validationinstructiors.

5.3.1.4 Bi-Monthly (Every 8 weeks)

Regardless of clean comparison, all probes mustdlierated on a bmonthly basis. If a probe was
deemed in error and calibrated during any of the previous-&dekly bouts, the probe still must be
calibrated during the main Bhonthly PM bout.

5.3.1.5 Quarterly (Every 3 Months)
Maintain central wipe(Sectionl0.1).
5.3.1.6 Annually

Conduct Sensor Refresh for the sensor probes. Swap the infield (old) probes with a CVAL calibrated
(refreshed/new) probes when this occurs in the field. The Multisonde instrument body and central
wiper remain with the siteReferenceRD [0T for additional information on Sensor Refresh. Use this
event to lubricate the connectors on thdultisonde with Krytoxgrease See Sectioh.3.7for more
information on connector maintenancéfter this sensor refresh, confirming data qualiBectionll) is
imperative to make sure no damage occurred during shipping/installation.

5.3.1.7 Seasonal Variances/ANeeded Basis

1 If the water levebf the stream drops below the 5066 0.20) science requirement
(NEON.AIS.4.17Y@or the Multisonde water depth, lower thilultisonde tore-establish it at
50% ¢ 0.20) again. For Multisondes on the downstre8@iinfrastructurevith the SUNA, lower
the SUNA to ensure the two sensors mapen NEON.AIS.4.178Bhis does not apply to the
Level TROLL; do not move the Level TROLL for seasonal variances, only for sensor refresh.

i If an AIS site stream is dry for seven (7+) days or longer, remove the pH and DO probe sensors
from the instrument and plug each pdifigure2). The remaining sensors magmaininstalled
onsite.This must be documented in an Incident Ticket to consult witfS&iéhce.

1 For sites where the streamay freeze such as the AIS sitesiA1/13/15/17/18/19, consult the
site sample desigfor winterization methodsr discuss with AIS Sciendéany years of testing
have proverthe sensors survivability in harsh winter conditions.
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5.3.2 Remote Monitoring

Verify the Multisonde probe sensors are streaming data to HQ daily. Refefaie? in the Resources
section for links to the following remote monitoring software applicatidBsafanaSensor HealttbQ
Blizzard Data Portal Data Viewelinksto these toolsare available iTable2. If the Multisonde is not
streaming data ois streaming irregular values, investigate the issue further and subniit@dent
Ticket with a data quality task to inform AIS Science of the issue.

5.3.3 Visual Inspections

The goal of all AIS instrumentation is to measure natural conditions. To thath&MEONorogrant) a
Preventive Maintenance procedures should cause little to no disturbance to the natural conditions at
the site. In general, the implementation of preventive maintenance procedures should not require
removal of live rooted vegetation. We do not want tawweve any living vegetation surrounding the

sensor and infrastructure. However, if living vegetation is growing directly oimfiteestructure or

entangled insuch a way that it prevents the removal and maintenance of the Multisonde, remove as
little vegetation as possible to access the sensor and/or its subsystems. Do not remove vegetation that
does not directly interfere with the maintenance or safety of #emsor and personnel servicing the
sensomwith the exception of algag€dean off algae from sensor infrastructure as it affects the DO sensor
probe measurements.

ReferenceAD [0] for visual inspection of stream infrastructyr&D [04 for visual inspection of the AIS
buoy infrastructure AD [0§ for general AlS site electrical infrastructure. These reference documents
include the stream anchors, buoy sensor mounts, Aquatic Portal and device posts, and subsystem
components and their supporting infrastructures.

Specific visual inspections for the sensor and its infrastructure include inspecting the following
components inTable4 for visible damage, tampering, corrosion, degradation and significant bio fouling.
Capture pictures of each component displaying damage/issueswandit incident tickets as needed

Table4. Componentgequiring visualinspections

STREAM SITES LAKE/RIVER SITES
Sensor PVC Housing on Stream Anchor Winch System and Controller are@lear area of
(includes cotter pin, stream depth to verify  any debris caught from lake/river flow
science requirements, and stainless steel Profiling lakeg inspect the cables, components,
Unistrut mounts) motor assembly
Overhang sites: Check integrity of the
overhead support uprights and glipes.
Dress any slack cablespevent snags.

Sensor power cable to Merlot Grape Sensor power cable to Profiler Canister

12V Merlot Grape connections and connectc Profiler canister connector

Armored Ethernet cable to Combo box Power cable to battery box

Combo boxonnections and connectors Aquatic Portal Precip DIN Rail (Radio & Oz Grape
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In thefield, the Multisondeusesanti-fouling copperalloy guardto discouragethe growth of aquatic
organisms. Howevewith the NEONLIN.2 3 Ndngrd@moyment intervals andith variablesite
conditions, such asighly productivaivers and streamsyiofouling may occur regardless of the anti
fouling equipment. Therefore, the sensor afduling equipment requires cleaning oneeery two
weeksto prevent contamination of sensor measurements.

e
N
Ny

Follow the guidance ifiable50 2 +F RRNXS &4 0A2F2dz Ay3 o0dzif RdzZLJa 2V
This procedure requirgsowder-free rubber glovesgloth/rag, dishwashing liquid soap thedntains a
degreaser, clean water, small plastic scrub brush or plastic scraper, and a bucket to soak the guard, if
necessarykField Science may wrap the body of the Multisonda protective sleeve to reduce the
accumulation of biofouling on the sensor body (part number is availaflalite2 under consumables).

Do not use antifouling tape or wraps around any of the probe sensors.

Tableb. Sensor AntiFouling Equipment Maintenance

STEP 1 Removeand inspecthe Copper Guard
from the Multisonde(Figure20).

Conduct the following options to address varying
levels of biofouling that may occur across our
Aquatic sites with the information below.

Figure20. Location ofantifouling guard

dishwashing liquid that contains a degreaser
(Figure2l).

( \ STEP 2 If the guardcontainsa thin layer of slime
" or filaments, wipe away the biofouling with a clotl
soaked in clean water and a few drops of a
~

Rinse the guard with clean water and inspect.

s
ﬁ
Figure21. Use adloth to remove minimal biofouling [Source:ER

[02))
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( \ STEP 2.1 If the guard has a thick layer of
e — filaments or barnacles, soak it for-1% minutes in
B a solution of clean water and a few dropfthe
. samedishwashing liquid that contains a degrease
(Figure22).

Following the soak, rinse the guard with clean
water and inspect.

(

a

Figure22. Soak taremoveheavierbiofouling [Source:ER [02)

STEP 2.2If biofoulingremains on the guardjse
a small plastic scrub brush or plastic scraper to
gently scrub the biofouling off the guafBigure
23).

After scrubbing, wipe the guard with a wet, soap)
cloth and rinse.

Field Science may also soak the component in
vinegar to remove biofouling accumulations and
calcium deposits before scrubbing.

Figure23. Scrub toremoveheavybiofouling [Source:ER [02)
5.3.5 CentralWiper Maintenance

The central wiper is a mechanighmat clears sedimentoff the optical sensing areas of the sensor
probes. The wiper swipes every 5 minutes. At this setting, the wiper brush may wear wi&himogths,
dependingon the volatility of thewater being measuredy' S| provides a replacement wiper brush kit
(SKU: 599673), which includes one wiper brush, screw and hex wigrisirequency of wiping also
requires quarterly lubrication and annual replacement afrigs within the wipe(Table3).

During every PM, spect the Multisonde wiper for excessive splaying to prevent the wiper from stalling
when operational(Figure24, Level 3)If the wiper displays excessive wéaK | NI OG SNAT SR 0@
the bristles request a replacement wipandreplace the wiper during your next site visit. Reference
Section6.2.3for replacement and removal instructions.
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o N 7 & /
Level 1- New brush, Level 2- Moderate splaying, Level 3- Excessive splay, replace
minimal “splay” have spare ready to prevent stalling of wiper

Figure24. Multisonde anti-fouling wiper: Levels ofvear overtime [Source:ER [02]

For locations with turbulent rivers, splaying may occur more frequently. Verify the splaying brush is still
wiping the optical window. If the splayed brush cannot wipe the optical window, the brush requires a
replacement

5.3.6 Wiper Functionality Test

Conduct a wiper test during eatiweeklyPM. To test wiper:

1) bl @A3L 4GS G2 GKS a[AGS 501 ¢ G106 AY Yhw
2) / tA01 GKS a{dGFNIL 2ALAY3AE odziidz2y
3) Observe the wiper completing an entire wipe
a. Normal OperationSmooth rotation, seating iproper position
b. Broken Motor: No movement, jittery movement, partial rotation
c. Uncalibrated: Smooth movement but seatstside expected position
i. Perform acalibration Section10.2
4) If awiper is broken and solution cannot be found while on site, remove the wiper brush to
avoid further optical blockages and raise priority of replacement/repair to a critical maintenance
level.

5.3.7 Wet Mate Connector& Port Maintenance

Periodically (as needed) and opportunisticatgpect each port for contamination (grit, hair, etc.).

2 KSYy GKS LIR2NIQ& NHzoSNI FLIISIFNE RNEI fAc@mitgitod INBI a
YSlregularWet Mate connector maintenancerevents the most commoand costly damage to

Multisondes. It is one of the most expensive items on Meltisondenext to the battery compartment

(see Sectiob.3.8for battery maintenanck Ignoring routine maintenance of these connectors may cost

up to $800%$1,800+ to repair peMultisonde Table6 provides specific maintenance instructions for

each connectorThe maintenance procedures for this section require Krytox greabber gloves, lint

free cloth (to wipe up any excess grease)d compressed air.

@Note:Never insert solid objects into thultisondeports. This could permanently damage the
connectorsUse only Krytogrease to lubricate the mating surfaces of the connectors.
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Table6. Multisonde wet matable connector maintenance

-

Female 6pin Gnnectors

6-pin connectors are located on field
cables, the EXO2 accessory connector
and the EXO Handheld. Periodically
inspect the connectors for signs of
contamination. If you detect debris,
remove it with a gentle blast of
compressed air. Prior to initial
installation or when dry, apply a light
coat of Krytox grease to the flat rubber
mating surface on top of the connector.

When not in use, always install the
O2yySOG2NDa LY dz3

The connector is keyed so the pins car
only be inserted in one orientatior
commonfailure point is forcing the cabls
and pins together incorrectlynspect

the blank portion of the cable connecto
for damage caused by this.

Female 6-Pin
Connector

Figure26. Greasedemale 6Pinconnector with Krytox[Source:ER [02]

Male 6-pin connectors

Male 6pin connectors are located on field cables and topswldtisondeconnectors Figure27).
Periodically inspect the connectors for signs of contamination. If you detect debris, carefully remove |
Prior to initial installation, or when dry, apply a light coat of Krytox grease to the rubber mating surfac

the connector (including the rubNJ LJ2 NI A 2 y &
plug.
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Male 6-Pin e Male 6-Pin
Connector e Connector Plyg

Figure27. Male 6Pinconnector anddummy plug for 6-Pinconnectors[Source:ER [02]

Sensor connectors ¢pin)

4-pin connectors are located oklultisondebulkheads (sockets) and sensdfEigure28). Periodically
inspect the female portions of these hermaphroditic connectors and the entire socket for contaminati
and remove any debris with a gentle blast of compressed air.

Figure28. Sensor 4Pinconnectors on Multisondebody (eft) and probe sensor ¢ight)

t NA2NJ 02 AYAGALE AyadlttlragArAz2yT 2N 6KSYy RNEX |
connector Figure29). Use the Multisonde Probe Tool to remove/install sensor probes.
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Figure29.Multisonde probe tool and Krytox GPL 20&bricantuse[Source:ER [02)

(" )

Retaining Locking Nut
Ring H

Figure30. Sensoilockingnuts & retainingring

[Source:ER [02

Figure31. Depthports on EXO2 Multisonde

Sensor Locking Nuts

If the locking nut near the sensor connector wears out, repla
it with 599668 (sensor) or 599669 (EXO central wiper). First,
remove the retaining ring by inserting the tip of a small,-flat
blade screwdriver under the lip of the ring and pry upward. F
ring out of grooveFigure30). Slide off locking nut and replace
with new locking nut. Install new retaining ring by prying up ¢
edge with screwdriver and fitting it into groove. Use the
screwdriver to follow the diameter of the ring around the
groove to seat it fully.

CAUTIONwWear eye protection when servicirige retaining
ring.

Depth Ports

Depthports access water through small holes (poftejn the
Multisonde bulkheadKigure31).

Depth sensors can be stored dry, in wasaturated air, or
submerged in clean water. However, be sure that the water
does not contain corrosive solutions. This can cause damac
0KS aSyazNRa Ad4GNIXAy 3IFdAaASO
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Depth Port Maintenance

Periodically (quarterly) clean the depth ports with the syrin
in the EXO tool kit (599594).

Fill the syringe with clean water and gently force water
through one of the ports. Ensure that water flows from the
other hole Figure32). Continue flushing the port until the
water comes out clean.

@Note Do not insert objects in the depth portstlas may
cause damage to the transducer, which is not under warra

Figure32. Depthport quarterly maintenance

[Source:ER [02]

5.3.8 Battery Maintenance

EXO2 Multisondes use four (4xBll batteries as a power sourdeeploymenttimes may vary greatly
depending on water temperature, sampling rate, sensor payload, wiper frequency, and brand of battery.
TheNEON Prograrsamples every minute in streams, and as a resulhis rapid sample pagsensors

are runoff an external power source, not the internal batterietowever, when disconnected from line
power, logged data must continue b colleced. During these outageshternal batteries should be
replacedat minimum every two weeks to preserve data collectibrvoltages drops below 5.5 less
thantwo weeks, efforts must be taken to replace more rapidllgis value can be seen remotely or

directly in KOR as the Battery Voltage data stream.

On the buoy, the Multisonde receives power from an external solar and battery system to sample every
5 minutes.However, calibrations use the internal batteries, which varies in length across sites, and site
specific variables may influence time to conduct sensor maintenanaéfemut battery lifespan(e.g.,

colder sites are likely to encounter shorter battery lifespans and require exchanging the batteries more
frequently) When using rechargeable nickeetal hydride (NiMH) batteries séimated battery lié is

not available because NiMH batteries vary greatly in manufacturer capacity and discharge curves. YSI
recommends using fully chargedNiMH Dcell battery with a minimum rating of 10,000 milliamp hours
each time it igeplaced Internal batteries should be replaced under 5.5v to allow for power caetin

Physically lseck the internal batteries/battery compartment every time the Multisonde is removed from
its onsite installation for a cleaning and/or calibratidfse the yellow wrench YSI provided with the
Multisonde to open/close the battery compartmerRReference-igure33 below to replace batteries.

..
Figure33. How toreplace Multisondeinternal D-Cellbatteries [Source:ER [02]
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Inspect thke batterycompartmentto verify the internal batteries are not leaking in the compartmant
into the sensor bodyLeakage from bad batteriesmn wreak havoc on the internebmponents It can
lead to the loss of all the electronics in the Multisonde body, requiring a replacemMérgn not actively
deployed, remove batteries from Multisonde for longterm storage or shipping.

To perform a hard powercycle on a Multisonde, removing the battery compartment lid is sufficient to
depower the sensor.

5.3.8.1 Battery Compartment GRing Maintenance

Periodically beck the condition of the @ings.Ensure that thed-ringsare not nicked or torn and that
there are no visible contaminants or particles present on the surface dbttiegsor the sealing
surfaces inside the battery covalipe away any contamination with a lifree cloth. Without removing
the Orings from their grooves, lightgrease each @ngwith a thin layer oKrytox205 lubricant
Conduct this periodicalywhen the Grings appear drand postsensor refresh/winterizatiorkigure34
provides an example of where to use Krytox for the battery compartment.

- SR

g <

Figure34. Lubricatébattery cap with Krytoxgrase

If the visual inspection reveals a damaged (split, crackealjgshapen) @ing, remove and replace it
with a new Gring (Figure35).

Avoid setting QGrings on a workbench or table with dust/dirt. Do not use sharp objects to remove O
rings.
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/

After removing the damaged-fing, wipe the groove clean with alcohol and a Hfree cloth. Grease the
new Gring by drawing it between your lightly greased thumb and index fingers. Placetthg @ its
groove, being careful to not roll or twist it, and lightly grease the surface. Ihpe©ring for
contamination before sealing the compartment.

Figure35. Removedamagedo-rings andreplace withlightly greasednew o-rings[Source:ER [02]

Do not applyexcess grease to the-€ings. This can cause contamination and seal failure.
5.3.8.2 Internal coin battery

Within the Multisonde is a small manganese dioxide lithium battieay keeps the continuous clock
runningeven in the event of power los§his battery is only replaceable by returning the Multisonde to
the manufacturerThere is no way to see the voltage of this battery in the Kor softwareif the coin
battery is low, a warning will pop up during initial connection to the serfgnu see hiswarning,
request a replacement Multisonde bodymediately

5.3.8.3 Internal Battery Voltage Check

Follow the instructions iffable7 to verify the voltage of thénternal batteriesbefore removing the
Multisonde from a main utility power source for maintenance activiteedetermine if they require
replacement You must also verify battery voltagethe event of a power outage as a backup method to
continue colleding sensor data.

Table7. Internal battery voltage check
STEP 1 Connect to the Multisonde using the instructions in Secto8.9viaTable8 or Table9.
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Figure36. Battery voltage can be found undéive data

STEP 2 Battery voltage data is available in the Multisonde Dashbd&igure36). Normal wltage for
batteriesis about6.4.If the battery voltage is less tharb.5 Volts, replace the batterieddonitor the
battery voltage more often if Field Science is aware the site is experiencing power Refegencd-igure
33to replace the batteriesThis value can also be found as Internal Voltage via remote monitoring, ale
are set to automatically inform technicians of low voltages.

The positive (+) always faces Wigure
37).

Do not overtighten the battery cap.
Overtightening will not create a strong
seal and may damage the sensor. Wher
complete, the top @&ing of the cap must
be below the battery compartment
opening.

Figure37. Batteryorientation on battery cap

5.3.9 Connect to the Multisonde

To determine drift from biofouling and to calibrate Multisonde sensors, technicians must record probe
sensor readings prior to cleaning and after cleaning. The Multisondekiasssftware Eee the

Resources section Trable2 to download a copy The NEON program is calibrating and collecting data
products fromsoftware versioriL.1.8 Use this software version unless otherwise directed by HQ. There
are two ways to connect to a Multisond€able8 provides instructions using a USB connection and
Table9 provides instructions using a Bluetooth connection. Follow the stepaliel6to connect the
Multisonde throughKorsoftware to initiate the field calibration/validation process. For lake and river
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sites, have AD [04] handy to understand additional information about the Multisonde Buoy
infrastructure.

¢ PRO TIPAt wadeablestream sites, save time and bring two laptops with Kuesoftware
downloaded tacollect pre and postcleaning or calibratboth S1 and S2 sensors at the same time!

Table8. How todirectly connect to the Multisonde using USB

STEP 1 Acquire the necessary equipment to conduct fietéintenancefor the Multisondes onsite. Thit
includes cleaning matedgper Sectio®.3.9 basic tools to remove the central wiper brush, a fully
charged laptop with thd&orsoftware and drivers downloaded, USB signal output adapter cable, an e:
pair of D cell batteries, waste containers, a coupgaion buckets, powdeiree nitrile rubber gloves,
calibration cupblack guardand magnet to wake up the sensor.

# PRO TIPThe USB Adapter Cable may require drivers to work. If you have a new laptop or loaner
with newly installedKorsoftware, try to see if Windows will update the drivers for you while you have
internet connection at the Domain. Plug the adapter into a USB port on your laptop while connectec
internet. Click the window that pops up in the lower right of the tzk This should open a Properties
window for the USB device. Click the "Driver" tab, and then select "Update Driver".

STEP 2 Disconnect the Multisonde power source to safely@gergize the instrument and subsystem
to prevent hot swapping Grape connections.

STEP 2.] Stream sites:
Disconnect the Multisonde 12V
Merlot Grape from power by
disconnecting the Ethernet cable
(RJF) that connects to the Grape
(Figure38).

Always disconnect the RJF cable
from the Grapeprior to
disconnecting (or connecting) any
sensor instruments.

Reference AD [10] for the AIS
Comm Interconnect Mapping for
the Multisonde Grape and AD [06]
and RD [09] for procedures on
isolating the energy source and
ESD.

- o — - e i

Figure38. Merlot grape with signal output adapter (splitter/ converter box)
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_
z} = ~
PRT Power
Cable

"‘.
]

PRT: Power
Cable

X RS

h Figur39. Disconnect theblack power cable

FigureO. Bring the Multisonde up fronvertical profiling

STEP 2.2Disconnect the black
power cable from the Multisonde
6-pin bulkhead connectofHigure
39). (The white cable is the power
cable to the PRT. Do not disconne
this cable.)

See Sectiof.2.1or AD [09] for
removal/replacement instructions
for stream sensors.

Buoy SitesThis is where the EXO
link connects to the sensor.

STEP 2.3 Buoy sitesDe
energize thébuoy to prevent the
sensors from transmitting bad dat:
to HQ.The Multisonde is powered
by the battery/solar combo
through the profiler canister, whict
mounts to the TFrame under the
yellow buoy housing. Ensure the
buoy is not profiling the
Multisonde before accessing the
sensor; see Section 6 of AD [04] c
RD [06].

Bring the sensor out of the water,
onto thebuoy grated deck, and
disconnect the EXO Link from the
Multisonde 6pin bulkhead
connector Figure40).

Reference AD [10] for the Profile
Canister interconnect map.

STEP 3 Remove, move or make the sensor accessible to connect it to its calibration cable or conn
through Bluetooth. Skip tdable9 for instructions on how to connect to the sensor via Bluetooth. See
Section6.2remove the Multisonde from streams and AD [05] and AD [09].

See AD [04] to remove the Multisonde from the AIS Buoy.

STEP 4 Connect to the sensor using a USB Signal Output Adapter (BiQéde41 provides an overview
of each connection point. This connector may require drivers to function with a laptop, ensure those
downloaded prior to traveling to the field and the laptop battery is fully charged.
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USB to Sonde

Laptop / Smart Device

o

EXO Sonde

Figure41. Connect to Multisonde using a USB SOA

Figure43. Align thec2 y vy S Osdiix giéBriljackets withsensor[Source:ER [02)
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STEP 5.1 Remove the protective
cap from the USB end of the SOA
and ensure that the connector is
clean and dry. Then insert the sm:
end of the provided USB cable int
the SOA connector and the large,
adFyRINR aARS A
USB portsKigure42).

Attaching the adapter to the PC
causes a new device to be
recognized. Windows automaticall
installs the drivers and creates a
new port. Each new adapter that i
attached creates a new port.

STEP 5.2Remove the plug from
the male 6pin connector on the
Multisonde.

If the pins are dry, apply a light
layer of Krytox grease to the male
pins on the Multisonde and the
female connector on the USBOA.

¢KSYy FftA3dy (KS
and jackets, and press them firmly
together so that no gap remains
(Figure43).
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Figure44 displays the complete
connection: USB to USKOA to
EXO Multisonde.

Korautomatically scans ports for
USB adapters. To view the USB
adapter and its associated com
port, go to theControl Panebn
your computer, cliclbevice
Manager, and then cliclPorts.

STEP 5.2 Launch theKor
n e e - - software on a laptop. The EXO
Multisondeshould appear in the
Instrument Connection Panel

KerEXQO  what would youtike to do?

| NG 4 5 > o T emem——— .
- mi* j wwwwwww S e Select the Multisonde (e.g., COM:
&t < AC = G EXO USB Adapterkigure4s)
Create New Site Vit EXOUniversity ~ Order Replacement Parts Provide Feedback I_ y‘ R U K S y‘ mM E&D U

button to establish communication
with the sensor.

The PC connection via the SOA w
supply power to the EXO
Multisondeg, so batteries are not
necessary to power the sensor
when directly connected.

AVERAGING HODE: | Accaed | 2 o (=

Figure45. Multisonde will automatically appear here.

If the Multisonde does not show
up, click on the rescan button
(Figure4b).

Table9 provides instructions on how to connect to the Multisonde using Bluetooth. Use this method if
the Multisonde is receiving power from an external sourtle port for an external power source is the
same port to connect to th&orsoftware; therefore, in this scenario, you must use Bluetooth for the
sensor to connect to th&orsoftware.It may take up to five minutes for the Multisonde software to
discover our laptops.
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@ Note for AlShuoy sites: Do not connect to the Multisonde via Bluetooth when they is
powered and the sensor is connected to the buoy. If the buoy is not powered, then it is OK to connect
to Bluetooth.

Table9. How toconnect to a Multisonde using Bluetooth

STEP 1 Activate the

adzZ GAa2yRSQa
magnetor Multisonde toolin

the area shown ifrigure46 and
Figure47. This is the best way
to access the sensor while it is
connected to an external powel
source.

@ Note: If the Multisonde
internal batteries drops below
5.5 Volts, this connection
method may not work. Field
Science can use this method tc
connect to the Multisonde
- while it is still receiving power
Figure46. Wake up theMulti sonde from the Grape.

4 PRO TIAf you are unable to
wake up the sensor using the
magnetor Multisonde toq|
remove the battery cover to
activate thesensor.

Activate sonde’s Bluetooth

Users activate Bluetooth by holding a magnet at the magnetic activation area in the
same way as described in Step 1. In addition to magnetic activation, users can also
activate Bluetooth by:

* Cycling power to the sonde (uninstalling/installing batteries).

¢ Enabling Bluetooth via a connection at the topside port using KorEXO.

Figure47. Activate the Multisonde's Bluetootltapability [Source ER [02]
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Figure48. Bluetooth settings

Paired

Figure49. Name of device

Enter the passcode for your input device

Or, try entering a passcode on it.

) YSI:Sonde 13G101499

You might need to enter the same passcode inte the input device,

Cancel

Figure50. Enterpasscode tcaccesgdevice
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STEP 2 Using a laptop, open
the Bluetooth settingswindow
and selecBluetooth & other
devicesto add the Multisone
(Figure48)

STEP 3 Add YSI Deviceia
Add Bluetooth of other device
The Multisonde should come u
asa YSI Device and serial
number.

@ Note: This step may take
up to five minutes for it show
up, and may take a few
attempts to search/connect. Be
patient and continue refreshing
and searching for the device.
Bluetooth range is
approximately ~15 meters.

STEP 4 After selecting the
Multisonde, a popup window
appears requesting a passcode

Enter the following passcode tc
access the devic®876(Figure
50).

{6t S8 &

KSy O2
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YSI:Sonde 13G101499
Paired
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Paired

YS!:Sonde 15F100061
Paired

YS!:Sonde 15K101951
Paired

Figure51. Known Multisondes

+
K@r EXO What would you like to do?
o4
AL o 97 <
View e Daa View Recorded O Calbrate Sensors Manage Deployments
g - )
i - = [

Provide Feediack

Figure52. Scan for Bluetoottdevices from main dashboard
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When the laptop connects via
Bluetooth, the Multisonde will
appear in theOtherdevices list
(Figurebl).

After performing this setup
once, the computer will be able
to connect to any Multisonde
with Korsoftware.

STEP 35 Once device settings
are setup, launch th&or
software to connect to the
Multisonde

Select Scan for Bluetooth
Devices button iMMain
Dashboard Technicians may
need to repeat this step severa
times before the software finds
the sensor.

When the sensor appears, clicl
0 K Sondecté o drgxit® y
the image of theMultisonde




n e C) n Title: NEON Preventive Maintenance Procedure: AIS Surface Water Quality Multisonde | 04/18/2025
®

)

Operated by Battelle | NEON Doc..:ANEON.DOC.00156¢ Author. B. NanceM. Cavileer RevisionE

On the sensor, a blue LED
indicates whether Bluetooth is
on or active.

.'.Tlulti;

ddrameter o~ i . . .
‘Metersonde ! { If the blue LED is solid, it
/ means Bluetooth is
enabled, but not linked to a
device.Figure53is an
example of a solid blue LEI

9 If the blue LED is blinking,
means Bluetooth is enable:
and linked to a device.

— N~

— V cm—— X
Figure53. Example/Location of Bluetootlue LED

¢ PRO TIPThe Red LED displa
GKS aSyaz2Nna L
LED is only a concern if it is
continuously lit. If sahe sensor
has detected faults that need tc
be addressed before
redeploying.

5.3.10 Collect PreClean and Pos€Clean Reading

To evaluate the effects of biofouling on sensor measurements, record a rfadieach probe sensor

0STF2NBE Of SFYAy3a GKSYZ FyR GKSYy | FAST Y FWISSINR AOf HBél yIAy
Gt 2a0StHy wSIFIRAYyIED ¢KSAS O f dzS& KiBebebataSr@putilishedi S & Sy a
with the water quality data product to help users correct the d&tallow the instructions ifable10to

complete this procedure.

@ Note: Use the sensor anfiouling guard when collecting the preand post cleaning values.
Ensure the antfouling guard isNOTclean before collecting the preleaning.Only clean the guard
after collecting the precleaning value.

# PRO TIPAt wadeable stream sites, save time and bring two laptops wittKtrsoftware
downloaded to calibrate both S1 and S2 sensors at the same time!

Table10. How tocollect pre-clean andpost-clean readingsialues

STEP 1 Acquire the necessary equipment to complete this procedure onsite. This includes
materials to clean the anfouling guard and sensor probes per Seca®4and5.3.11, a 5gallon
bucket, fully charged laptop witkorsoftware version 1L.8and cable to connect the laptop to the
sensor (disregard the cable, if connecting through Bluetodtl@ccess to stream/lake water will be
difficult, technicians can bring tap watdf.using tap water, throw a handful of sediment and
organic matter to mimic site conditions and provide the sensdrstter measurement to compare.
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STEP 2 Do not clearthe
copper antifouling guard
(Figureb4). Use it to collect the
dirty pre-clean reading.

See the next Section, Section
5.3.11for specific cleaning
instructions.

Figure54. Antifouling guard on Multisonde

STEP 3 Collect stream, river or lake water in thedallon bucket. Collect enough water to
submerge the sensor probeBhe bucket provides a controlled environment for readings, which
aims to minimize theotential for upstream or croskake inputs inferring a difference where one
does not exist. For this reason, we want to ensure the arel postcleaning readings are from
water with the same chemical constituency. Field Science technicians must usarteenster to
measure pre and post clean valug®. streamline this process, collect all four measurements in 1
same water sample (i.e., prepostcleaning, pre and postcalibration readings).

@ Note: The buckets may increase the temperature of the water sample, if left in the sun for
unanticipated longer durations. Maintain awareness of the temperature, and control it by
keeping the bucket in the shade and/or in the stream until the field calibratioalidation process
is complete. If the water in the bucket begins to freeze, cease cleanings and submit a ticket to
notify HQ for data quality purposes.

STEP 4 Connect to the MultisondeSee Sectiof.3.9for specific instructions.

STEP § With the antifouling
s ~~ guard still ongcollect a
stabilized preclean readingn
Fulcrumby navigatngto the
Dashboard in th&orSoftware

e = o) ) , g e
- - andselectingthed [ A @S !
o° = ) }j’{ ';' icon in the top left banner on

the screen irFigure55.

£ o [

Figure55. Example oKordashboard.
¢ PRO TIPAfter connecting, you may see an error or fault pop.upfault could be something as

simple as low D batteries or an indication of a hardware issiBubmit an incident ticket with the
fault information to AIS Science/Advanced Engineering stakeholders.
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Figure56. Precdeaning andpost-cleaningexamples

STEP 6 Clean each sensor probe. Follow the instructions to clean each probe per Se&ibh

Figure57. Captureps -dgé—n rga |ﬁg usingsame bucket ofwater

mlcmm NEO

Q, multisonde

Active Sort by Last Activity

NEON Multisonde Cleaning and

% Calibration [CERT]

TRAINING  This appis for training and testing only

(AIS) Multisonde Cleaning and

% Calibration [PROD]

¢ collecting multisonde cleaning

Figure58. Submitpre-clean/post-cleanresults in Fulcrum
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STEP 7 Atfter cleaningthe
probes and copper guard,
reinstall the cleaned copper
guard and cllect a postclean
reading.Recorda stabilized
postclean readingn Fulcrum.

Use the same water ithe
bucket that was used for the
pre-clean reading

Figure57 displays an example
of this in the DSF Lab.

The obijective of this process it
to collect data to determine
the impact of biofouling on the
data across sites.

STEP § Submit the pre
clean/postclean results
electronically via the Fulcrum
application Figure58).

Submit an incident ticket if
issues are encountered while
conducting this proceduré
significant difference could be
symptom of wiper problems
and would warrant further
investigation.

Figure59indicateswhat pre-
and post cleaning
measurements to capturm
the Fulcrum ApplicatiogFigure
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Figure59. View "Live Data" for bucket check data

STEP § To determine whether or not a calibration is needed, refer to the timing schedule in
Section5.3.1 If no calibration is needegherform a visual wiper test angroceed to reinstallation.
Verify data is streaming via Grafana before leaving site after any maintenance.

5.3.11 Probe Specifi€leaningProcedures

Biofouling is the growth of organisms (algae, plantsroorganisms, etg.on the surface of water
guality/chemistry sampling instrumentBiofouling mayhave negative impacts on AlS instrument data
and on the lifspan of instruments. Since the initial deployment of an AlSwid)aveobserved the
negative effects biofouling has aata collectionln one particular instancehlorophylldata wasout of

its expected ranga&ue the growth of green algae on the optical sensing len&esgnificant amount of
Multisondefield PMfocuses on controlling the influence of biofouling on the sensbingecentralwiper
and copper antfouling guard aréwo anti-fouling components thatien to prevent biofouling
accumulation on the sensor; however, these preventions are not enough alone. The sensor requires
manual routine cleanings.

Removing biofoulingllows AIS Sciendtlee opportunity toquantify the sitespecific effects of biofouling
on specific sensoiis our data productsln order to quantify the effects of biofoulingield Science must
collect pre and postcleaningsensor data for each sensfvom the same bucketf water. This enables
the future correction of datand provides data to inform and possibly predichow oftencertainsites
need to clean biofoulingff their Multisonde probesensors.

5.3.11.1 Turbidity, Chlorophyll and fDOMOptical SensoProbes
Optical sensolenses are made ahpphireto protect thewindows of these probe<lean thesapphire

lensesusing the guidancbkelow. Usethe following equipmentpowderfree rubber glovedjnt-free
cloths DI water, greemplastic scrub pads (NO METAidr)d isopropyl alcohol.
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Figure61. Example obiofouling onsen%rprobes

Inspect the optical surface at the tip of the sensor an
wipe it clean with a linfree cloth and DI water, if
necessary. As much as possible, prevent scratahes
damage to the sensing window when handling and
cleaning these probe&e aware, large scratches to th
aSyairy3d 6AyR2¢ YILe& FTFS
accurately measure.

For stubborn biofouling, use isopropyl alcohol instea
of DI water to clean this sensor.

Wear powdeffree rubber gloves when cleaning sens:
probes.

If a significant amount of biofouling has accumulated
on thesensing windowFigure61), Technicians may
use a greeplasticscotchbrite scrub padr equivalent,
as long as there is no metalaterial in the padThe
optical sensing windoware sturdy enough to handle
deliberate scrubbing on areas where thick biofouling
accumulation is present.

Submit an incident ticket if you are unable to remove
biofouling from tlese sensor probes.

5.3.11.2 Dissolved Oxygen (DO) Optical Sensor Probe

DissolvedOxygensensors require specific maintenance instructions because of their sersifyire
lensesField Science Technicians should routinely perform these steps in order to achieve the highest
levels of sensor accuradyo not use isopropyl alcohol to clean this sensor. Never use organic solvents
to clean a DO senspseeFigure62 for approved list if buildup persists.
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1 Soak in dishwashing liquid solution
Soak the sensor for 10-15 minutes in a solution of clean tap water and a few
drops of dishwashing liquid. Following the soak, rinse the sensor with clean water
and inspect. f contaminants remain or response time does not improve, continue
to the HCI soak.

2 Soak in HCl solution

Soak the sensor for 30-60 minutes in one malar {1 M) hydrochloric acid (HCI). This
reagent can be purchased from most distributors. Following the HCI soak, rinse
the sensor in clean tap water and allow it to soak for an hour in clean water. Stir
the water occasionally. Then, rinse the sensor again in tap water and test response
time. If response time does not improve or you suspect biological contamination
of the reference junction, continue to the nextsoak. If HCl is not available, soak in

1 MHCI

whita vinegar.

WARNING: Follow the HZl manufacturer's instructions carefully to avoid

personal harm.

3 Soak in chlorine bleach solution
Soak the sensor for approximately one hour ina 1:1 dilution of chlorine bleach
and tap water. Following the soak, rinse the sensor in clean tap water and allow
it to soak for at least one howr in clean water (longer if possible). Then, rinse the

SENsOr again in tap water and test response time.

Figure62. YSI approved cleaners for DO probe offBource:ER [02]

Field Science Techniciastsould periodically inspect
the optical surface and wipe it clean with a ron
abrasive, lintfree cloth if necessaryFigure63).

Wear powdeffree rubber gloves when cleaning sens:
probes.

As much as possible, prevent scratches and damage
the sapphire sensing window. Avoid getting
fingerprints on the window. If necessary, wash with
warmwater, dish soapand rinse with DI water.

Submit an incident ticket if you are unable to remove
biofouling from the sensor probes.

Figure63. Clean DQrobe sensor[Source:ER [02)
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Clean thgpH/ORPprobe sensorsDo not attempt to physically scrub or swab the glass bulbs. The bulbs
are fragile andwill break if pressed with sufficient force.

-

If you are unable to clean the biofouling using DI anc
kimwipe, soak the sensor for 25 minutes in a
solution ofclean tap water and a few drops of
dishwashing liquigFigure64). Following the soak,
rinse the sensor witlblwater and inspect.

Wear powdeffree rubber gloves when cleaning sens:
probes.

If contaminants remain or response time doest
improve, continue to the megarsoak.

Submit an incident ticket if you are unable to remove
/ biofouling from the sensor probes.

\_

Figure65is an example of medium accumulation of
biofouling on the p/ORP sensor probe.

Submit an incident ticket if you are unable to remove
biofouling from the sensor probes.

Figure65. Example obiofouling onsensorprobes

5.3.11.4 Conductivity & Temperature Sensor Probe
The conductivity and temperature (O sensors require minimal maintenance. As much as possible,

LINBGSy G AYLI OG G2 GKS The By patdddibie coBuciRity SR teripkr&tNgr A & G 2 N.
sensor that require special maintenance are the channels leading to the internal electrodes.
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Figure66. Cleanconductivity & temperaturesensorprobe

[Source:ER [02]

Figure67. YSI C/T Sensaleaningbrush SKU: 599470

5.4 Field Calibration Procedure

Clean electrode channelgth abrush provided
by YSWwith the sensorFigure67).

Wear powdeffree rubber gloves when cleaning
the sensor probe

Dip the sensor cleaning brush (included in the
Multisonde maintenance kit) in clean water,
insert at top of channels, and sweep the
channels 180 times(Figure66).

If deposits have formed on the electrodes, use
mild solution of dish soap and water to brush
the channels.

If necessary, soak in white vinegar to aid
cleaning. Rinse the channels with clean water
following the sweepings or soak.

Submit anincident ticket if you are unable to
remove biofouling from the sensor probes.

Calibrate the Multisondébased on the schedule in SectiérB.1 Review the following sectionsrst
before conducting calibrations in the field. Reference Sectof.2.10for calibration pass, fail and

override requirements.

# Note: Do not calibrate the Multisonde if the calibration solutions/DI water start to freeze or if
Technicians are unable to safely access the sensor. Submit a ticket to notify AIS Staff that the Domain
was unable to calibrate the sensor due to freezing tempeestor unanticipated safety hazards.

5.4.1 Domain Lab Preparation

This procedure requires additional preparation time in the Domain Support Facility and onsite with the
Multisonde sensorEach Domaimaintainsa Chemical Hygiene Plan and Biosafety Manual; reference
this manuafor guidance on working withalibration chemicals in lab and in the fiekallow

instructionsfor PPE per th&lEON Prograf a

5.4.1.1 CalibrationSolutionLot Numbers

{FSie

h¥FAOS YR (KS

/| KSYAOL

The lot (or batch) numbeiis an important element of quality control. It identifies the run during which
the calibration solution was produced. If calibration solutions have the same batch number, they were
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produced from the same starting materials under the same condiéfoRsgure68 displays an example
of lot numbers on various calibration solutions.

Ysi 6074 Turbigi g

When using YSI 6136 ¢z
When using an EXO Turbidity sae.'ﬁ'ffﬂ o
When using a Viso Turh Calibrate oy

20|
101-20 s

: 607400  CAS: 9003-70-7
Water and < 19 Styrene/DVB copo™
ormation, see MSDS

18H18303926

|
pH 4.00/Expires |:
Certified pH 3.99-4.01 @ 25°c[07/2020
= Color-Coded Red

n Date: AUG 2019

for Use:

ake or agitate standa'd canbm“"”

ently into the side of w

ence of air bubb Zh ot
ttle tightly after €2 d dry

re that the probe is ¢°" *

Figure68. Lotnumbers on Multisondecalibration solutions

For solutions CVAL is providing Field Science, the solution lot numbers are located on the label as shown
in Figure69.

1 https://es.hach.com/assetet.download.jsa?id=25593611788
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125 mg/L Rhodamine 1000 mg/L Quinine Sulfate
Asset Tag: 30000000023674 Asset Tag: 30000000023601

CVAL Exp Date:  2020-01-24 2020-01-26

Eren.Data: |

IEMP uall =

30 56.46 0

28 58.94 = S

26 61.43 s

24 63.92 S

22 66.40 o

20 68.89 | g

18 7138 i e

i: 73.86 g §
76.35 o

12 78.84 g

10 8133 S

8 83.81

6 86.30

4 88.79

2 91.27

o 93.76

Figure69. Solutionlot numbers for Rhodamine and Quinine Sulfate

Know stock solutiorot numbers before heading to the fietd calibrate the MultisondeDuring the field
component of the calibration procedur&gechnicians mushput the stocksolutionlot numbersinto the

Kor Software.Review the procedure ifiable16to understand the calibration process to verify materials
and information required to complete the process when in the field.

¢ PRO TIPTechnicians may set up certain fieldatgo-popukte informationin the Korsoftware
duringcleaningstalibrations. Specifically, manufacturer (MFG) names and changing Conductivity from
10000 to 1000See Sectiod for instructions on how to make these changes.

5.4.1.1.1 Wet Chemistry Best Practices

To maintain calibration solutions, employ basic good chemistry practices. To avoid contamination, never
place a solution directly into the stock solution bottle. An aliquot of solution should always be poured
into a secondary container (e.g., a beaker)}tthas been rinsed / primed with the solution first. Be

aware that if the container is newly washed and has water remaining, as this will affect the final
concentrationg ideally, the secondary container should be-diied and rinsed with the solution prido

filling. Triple rinse glassware with DI then single rinse with solute if different (e.g., Sulfuric Acid). For
fDOM and Chlorophyll (Chla), always mix the stock solution before making a calibration solution. Mix the
solution by inverting the bottle -5 times.

Pipetting
CVAL recommends the following equipmentablell.

Tablel1l. Solutionpreparation equipment

Item Description Item Number | Brand
5mL Pipette 5 mL Pyrex Volumetric Pipette Class A 7103C5 Pyrex
10mL Pipette 10 mLPyrex Volumetric Pipette Class A 7103CG10 Pyrex
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Iltem Description Item Number | Brand
1mL Pipette 1 mL Pyrex Graduated Pipette Class A 70701 Pyrex
2L Flask 2 L Pyrex Volumetric Flask Class A 56402L Pyrex
Pipette Stand Cast Iron Support Ring Stand, 8"x 5" 7-G15A AmericanEducational
Pipette Stand Clamp Double Burette/Tube Clamp, 7/8" Width Capacity CH0258B Eisco
Pipette Bulb Three Valve Rubber Pipette Filler, 54mm Diamet CHO580A Eisco
Pipette Pump 2 mL Blue Pipette Pump F378970000 | BelArt
Pipette Controller Macro Pipette Controller, 0:200 mL 26202 BrandTech
Absorbent Liner Absorbent Liner Roll, 20"x 3600" AL20300 Jaece Industries

1 Prime pipette with liquid first, and discard as waste. Pull fresh aliquot for measurement.

9 For volumetric pipettes, be aware of TD (To Dispense) and TC (To Contain) measurement lines.

9 For graduated pipettes, do not dispense below the 1 mL measurement line. The measurement is a
differential between two markings. ReferenE@ure73for a reference of these measurement lines.

5.4.1.2 Calibration Solution Requirements

Tablel2 below providesa description otalibration solution requirementand creation instructions
from stock solutions (fDOM and Chlorophghila) to calibrate eachprobe sensor.Field Science must
prepare these solutions prior to each calibration evéfitar the required PPE to handle each solution
per Safety andField Scienclaboratory guidancéJSNJ G KS 52YlF Ay Qa [/ KSYAOlLt 1 &3
Manual At a minimum, these are safety glasses and gldb¥#\L provides twbottles of twostock
solutionsto create calibration solutions fahlorophylbuoy sites onlyand fDOM This igo ensure
consistency and traceability of the solution concentration to NIST standards.

Tablel2. Calibrationsolution requirementsand creation instructions

Sensor CalibrationSolutionRequirementsand Instructions

Chlorophylla Buoy sites onlyThis sensor requires a twmoint calibration. One standard must
(Chla/Total be freshde-ionized water (Qug chlorophyll/L) and the second standard is with
Algae) RhodaminéNT solution.CVAL providesétd Sciencéwo 1 L stock solutions for

Chla 125 mg/L Rhodamine WT. This solution hasyaakshelf life To avoid
having to coordinate replacements with exact expiration dates, CVAL ships a
solution bdtle every six months. Once Field Sciermeeives the replacement
solution, return the remaining stock solution and bettb CVALCVAlevaluates
the returned solution for drift. CVAL aims to have 3 bottles in rotatiath 2 at
each domain at all times. Note that one bottle of each solution is more than
sufficient for 6 months. The second bottle is for backifihe solution spills or
Held Sciencsuspects contaminatiorf.he solution ships in brown opaque HDPE
Storage in the Domain requires refrigerati@tock Solution Creation Instructions
(see Sectiom.4.1.1.1for required glassware)FieldSciencerepares this solution
in the DSFusing a 1000 mL volumetric flask. Transfer 5 mL of stock soluti@® (~
mg/L) into the flask using a volumetric pipettdush the pipette witta squirt
bottle of fresh Diwaterto rinse all contents into solutiorll the flask to volume
with DI water. Do not put pipette directly in the stock solution bottle. Pour a sn
amount into a beaker and pull solution from that aliquot. Do prime the pipette
with solution first and discard into a waste beakg@gfse 10 mL of stock solution if
preparing 2 L calibration solutigrithe 0.625 mg/L calibratiosolution expires
after 24 hours. The solution is light sensitive. CVAL recommends using an am
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Sensor

CalibrationSolutionRequirementsand Instructions
bottle or wrap bottle in foil.This calibration solution requires temperature
correction.See Sectioh.4.1.2.3for supporting informatiorand examples.

Conductivity

This sensor requires a o@int calibration. ltrequiresthe use of 1000 uS/cm +
0.1% via ar'Sl 500 mhottle. Do not open the bottle until it is time to calibrate
the sensor in the fieldStore these bottles in their factomgirect containers at
room temperature.The bottle must be unopen prior to calibration to maintain tk
integrity of the solutionDo not useopenedor past calibration datesolutions It is
OK to use opened bottlds rinse but neverto calibrate. This calibration solution
requires temperature correctiorsee Sectiof.4.2.3for supporting information
and examples.

DO

This sensor requires a om®int calibration.The field calibration of DO sensors
uses 100% saturated ainsite. This calibration requireapproximately 1 cm oDl
waterin the calibration cupo reach equilibrium with the surrounding ambient a
There are no presite visit preparatiomequirements However, this sensor
requires DI water when placing it in storage and/or shipping back tdSde.
Sectiorb.4.2.8for supporting information and examples.

fDOM

This sensor requires a twmoint calibration. One standard nstibefreshde-
ionized water (Qug QS and theother standard should bepgproximately300

Mg/L quinine sulfatesolution. CVAL providegek Sciencéwo 250mL stock
solutions for fDOM, 1000 mg/L quinine sulfate in 0.1N H2SO4. This solution h
1-year shelf life. To avoid having to coordinate replacements with exact expire
dates, CVAL ships a new solution bottle every six months. BlalteScience
receives replacement solution, retuemyremaining stoclsolution and botte to
CVAL. CVAdvaluatesreturned solution for drift. CVAL aims to have 3 bottles in
rotation, with 2 at each domain at all times. Note that one bottle of each solutit
is more than sufficient for 6 months. The second bottle is for back up, if the
solution spills or ield Sciencsuspects contamination. The solution ships in bro|
opaque HDPEontainer. Storage in the Domain requires refrigerati@uo not
store any sensor in quinine sulfate soluti@tock Solution Creation Instructions
(see Sectio®.4.1.1.1for required glassware)Held Sciencgrepares 300 ug/L of
calibrationsolutionin the Domain Support Facility using graduated pipéftiest,
transfer0.3 mL of stock solution into a 1000 mL volumetric flak filled with 0.1
N H2SO4(Use 0.6 mL of stock solution if preparing 2 ibecation solutionand
bring to volume with H2SO@¥Do not dispense volume below the 1 line at the
bottom of the graduated pipetteThe solution expires in 5 days. This solution is
light sensitive; handle and travel to site protecting the solution from the sun (W
in foil or use an opaque HDPE bottien transporting) This calibration solution
requires temperature correctiorBee Sectioh.4.1.2.2for supporting information
and examples.

pH &ORP

This sensorequiresa three-point field calibratiorwith 4, 7,and10 pH buffer
solutions.Scienceequirements allows for the use of either 20 L carboys or 4 L
bottles of 4, 7, and 10 bufferField Sciencemust maintain the buffer solutions
lab conditiongroom temperature)n order to usehem to calibratethe pH probe.
For buffers in carboy$ab conditions allowrield Sciencto transfer and store the
solutions into smaller container@ncea buffer solutionis transferred into a
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Sensor CalibrationSolutionRequirementsand Instructions

smaller container it expires within five calendar dayS.hebuffer solutions are
only viable for calibration use within those 5 dagdditionally, his sensor
requires 4 pH buffer solution when storing and/or shipping back toFi€)
Science may rinse the pH probegh opened or expired pH solution. Only use
fresh solutions for calibrationhis calibration solution requires temperature
correction.See Sectiof.4.2.7for supporting information and examples.

Turbidity This sensoprimarilyrequires a threepoint calibration forstreantriver sites and
two-point calibrationfor lakesitesand TO® If the Turbidity measurement is
outside the range for a twpoint or threepoint calibration for your lake/river or
stream site, respectively, submit an incident ticket to notify AlIS Science to
determine if a twepoint calibration site requires a thregoint calibration and vice
versa.Turbidity is calibrated using a styrenedivynlbenzine copolymer standard
The first standard is 0 FNU (DI watdiheother two standard turbidity valueare
124 and 1010 FN&tore these solutions in theSHab at room tempeature. In

the lab, turbidity standards expire one year after manufacture, and six months
after opening. Do not allow these standards to free2ee Sectioh.4.2.4for
supporting information and examples.

Arrive on site with all solution temperatures as close to site ambient temperature as possible. This will
reduce the temperature fluctuations during calibration and enable the likelihood of a more accurate and
successful calibration. To achieve this, cdesstorage conditions of the calibration solutions 12 hours
prior to use at the siteThis may require different handling/storage of solutions throughout the year and
may include the following actions:

1 Using a cooler

9 Storing in equal volumes

9 Storing outside the night prior to departure to the site
1 Keeping the solutions out of direct sunlight

5.4.1.2.1 Stock Solution Tracking

CVAL and AIS Science oversee and manage the quality of stock solutions using the Fulcrum application
via the (AIS) Calibration Solution Tracking application and the (AlS) Multisonde Cleaning and Calibration
application Figure70). Use the Fulcrum application teerify receiving stock solution, to track

cdibration solutions (dilutions), and to collect cleaning and calibration data.

-l ',._ (AIS) Calibration Solution NEON Multisonde Cleaning and
Sl Tracking [PROD] Q@ Calibration [PROD]
App for entering information about calibration Application for collecting multisonde cleaning
solutions used in the field for the mutlisonde. and calibration data.

Figure70. Multisonde Fulcrumapplications

Select calibrationdution dilutions by nameHRigure71) to reference their temperature correction
tables during calibration using the NEON Multisonde Cleaning and Calibration [PROD] application.
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Domain Solution Lot #

D13, fDOM, 165406, 30000000023632

Solution Type

Asset Tag

Figure71. Solutiondilution file name fordMultisonde Cleaning and Calibration [PRGIHulcrum Application

5.4.1.2.2 Calibration Solution Preparation: fDOMensor

Prepare aquinine sulfate calibratiosolution in the DSF Lab prior to heading out into the field to
conduct calibrations on the fDOM probe sensbable13 provides basic instructions on how to prepare

this calibration solution dilution.

Tablel13. Calibrationsolution preparation: fDOMsensor

fDOM Calibration tm
Solution Set-up B civette

0.05 M (0.1N) Volumetric flask
Sulfuric Acid —1000 mL: Cal
4 Solution

Figure72. fDOMcalibration solution set-up
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STEP 1Inthe DSH.ab, prepare the
quinine sulfate calibration solution.

CVAL is providing a stock solution ¢
1000 mg/L quinine sulfate in 0.1 N
H2S04 to Field Science.

Set up the calibration solution
materials and then fill half a 1000 m
volumetric flask with 0.1 N H2S04
(Figure72).

Wear the appropriate PPE and follo
Domain Chemical Hygiene and
Biosafety Manual protocols.
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Figure73. Graduatedpipette use for fDOMcalibration solution
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STEP 2 Prepare the 300 ug/L
fDOM calibration solution. Fill the
flask approximately half way with 0.
N H2S04. Dilute 0.3 mL of stock
solution into the 1000 mL volumetric
flask Figure73).

Transfer the 0.3 mL using a
graduated 1 mL pipette.

When using the 1 mL pipette, do no
dispense below the tnLline at the
bottom. Measure the volume of
liquid as a differential. For example.
Fill to 0.7mLand discharge to the 1
mLline. Figure 108llustrates this
measurementDo not dispense
volume below the ImLline of the
graduated pipette.

@Note: Use the bottom of the
meniscus for measuring liquid
volumes.

@Note: Use 0.6 mL stock
solution if preparing a 2 L calibratior
solution.

@Note: Never place the pipette
directly into the stock solution bottle
Always, pour a small amount of stoc
solution into a small beaker and pull
from that aliquot.

Field Science may preparea 2 L
solution, if more volume is required
for calibration. Field science should
use the same 1 mL pipette and use
0.6 mL measurements rather than
two 0.3 aliquots. For example, for
600 ug/L, use 0.6 mL stock solution
but do not dispense below the 1 line
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Figure74.Prepared fDOMalibration solution with Amber/HDPEbottles

STEP 3 For storage and hen
traveling to site, protect this solution
from light by using an amber or HDF
bottle (Figure74).

The diluted calibration
solution expires after 5 days

5.4.1.2.3 Calibration Solution Preparation: Total Algae/Chlorophyll Sensor

Prepare a Rhodamine Walibration solution in the DSF Lab prior to heading out into the field to
conduct calibrations on the Total Algae/Chlorophyll probe serEatnle14 provides basic instructions

on how to prepare this calibration solution dilution.

Tablel14. Calibrationsolution preparation: Total Algae/Chlorophykensor

Total Algae/Chlorophyll
Probe Calibration |
Solution Set-up

S Pipette Bulb

Volumetric Flask - ¢ Volumetric

1000 ml__: (oF: || : pipette — 5 mL:
Solution H Stock Solution

: L DI Water
= ] Squirt Bottle
(for rinsing)

Stock
Solution !
~125 mg/L}

Figure75. Total Algae/Chlorophylicalibration solution preparation
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STEP 1 Inthe DSEab, prepare the
Rhodamine WT calibration solution
(dilution with DI water).

Set up the calibration solution materials
and then fill half a 21000mL volumetric
flask with DI waterKigure75).

Wear the appropriate PPE and follow
Domain Chemical Hygiene and Biosafet
Manual protocols.

@Note: Never place the pipette directl
into the stock solution bottle. Always,

pour a small amount of stock solution ini
a small beaker and pull from that aliquot




n e (3 n Titlee NEON Preventive Maintenance Procedure: AIS Surface Water Quality Multisonde | 04/18/2025
[ ]

Operated by Battelle | NEON Doc..:ANEON.DOC.00156¢ Author. B. NanceM. Cavileer RevisionE

&

STEP 2 Pour a small amount of stock solution into a small beaker. Prime the pipette with stock solutic
first. Discard thisolution into a waste beaker. Then transfer 5 mL of stock solution into the 1000 mL (1
FElLal dzaiAy3ad GKS LINAYSR @2t dzYSGNRAO LIALISGGS® CA
mL flask. Use a rinse bottle with fresh DI wateflush the remaining contents in the pipette into the flask.
Fill the 1000 mL flask to volume with DI wateiglure76). Gently invert the flasthree times to mix the
solution dilution (Rhodamine is more viscous than water).

@Note: Use the bottom of the meniscus for measuring liquid volumes.

To Contain (TC)

= \!
‘ ll " . Expel & Flush
r s Remaining TD
“ H To Dispense (TD)

Tap Side of Flask
to Remove

For TC, Flush the
Pipette with DI
Water to rinse
all the contents
. into solution.

Figure76. Dilute 5 mL oftock solution into 1000 mLflask andbring to Volume with Dwater

STEP 3 A and B ofFigure77 displays the creation of a 0.625 mg/L Rhodamine WT with DI water from (
provided stock solution. The solution is light sensitive. Protect it from light by either covering it in foil or
using an amber HDPE container (C and Bguare77), when storing or transporting the solution to site.

Figure77. Prepare Total Algae/Chlorophythlibration solution with Rhodamine WT and Diater
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The calibration solution expires after 24 hours.

5.4.1.3 Deionized (DI) WateRequirements

DI water must meet the following minimum requirements:

Type ype llI Type IV
Electrical conductivity, max, uS/cm at 298 K (25°C) 0.056 0.25 5.0
Electrical resistivity, min, Mcm at 298 K (25°C) 18 4.0 0.2
pH at 298 K (25°C) % A 50t 8.0
Total organic carbon (TOC), max, ug/L 50 200 no limit
Sodium, max, pug/L 1 10 50
Chlorides, max, pg/L 1 10 50
Total silica, max, ug/L 3 500 no limit

Figure78. DIwater minimum requirements: ATSM Typé?ll

Poor quality, old, or improperly stored DI water can cause bad blank readings. The intent here is to have
sterile, nitrate and organiree blank water for maintenance of optical sensors. Therefore, Field Science
must conduct the following procedure befoheading into the field tacalibrate Multisonde optical

sensors.

1. Acquire fresh MilkQ DI water from the domain support facility. The DI water is fresh if it was filtered
with 24 hours to meet the minimum standard specificatiorrigure78.

2. Seallstore DI water in ADPEontainer fote thatfor the SUNAyou MUST useombusted glass or
clean Teflon container these containes are also acceptable for Multisondalibration DI water
source. DI water stored in plastic may have plastic molecules that have leached into the DI water
that can absorb UV over the spectral range of the sensor, and will cause an incorrect reading.

3. Rinse bottles and caps with fresh M@iDI water at least three (3) times before use.
5.4.2 Field Calibration Procedures

CalibrateMultisonde sensor prokeaccording to guidance in Sectibr8.1 duringSensor Refresh,
and/or post-corrective actions othe sensor(e.g., sensor was dry or not functioning correctBdier bt
weekly maintenance is complete, calibrate the probesg the procedures ifiable16. This procedure
requiresthe following equipmenta fully charged laptop with version118 of the Korsoftware
downloaded,USB signal output adapter cable to connect to the serihration solutions and DI

2The measurement of pH in Type |, Il, and Ill reagent waters has been eliminated from this specification because these grades
of water do not contairtonstituents in sufficient quantity to significantly alter the [Bhurce:
https://www.astm.org/DATABASE.CART/HISTORICAL/BBEA3htm
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batteries,a bucket to catch solutions onsite for disposal elsewh&mgallon buckefs) to calibrate
Multisonde(s), lintfree cloths to dry componentsibetween rinses, black plastic guard, a couple pairs
of nitrile powderfree gloves, basic tools per Secti®2.3to remove the wiper brushand ablack plastic
calibration guard
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5.4.2.1 Calibration Solutions: Field Equilibration Procedure

YSI EXO Multisonde has a built in temperature correction. However, ti@8ktware requires Field
Science to input a temperature corrected value for fDOM, Chlorophyll, and pH calibration solutions. For
probe sensors that require multiple point calibrations, the temperature corrected value derives from the
first-point calibration solution. To maintain consistent temperature values, Field Science must
equilibrate all solutions. The calibration solutions for Chlorophyll, Conductivity and Temperature, fDOM
and Turbidity must equilibrate to ambient temperature. Calibrate DO using water saturated air, which is
equilibrated for 15minutesin its calibration cup. Equilibrate pH solutions to stream temperatures. The
NEON program equilibrates these two probe sensors to stream temperature as a redundancy.
Instructions for both methods are below Trable15.

Tablel5. Ambientair and stream temperature equilibrium guidance
Ambient Air Temperature Stream Temperature Equilibration
Equilibration (pH)
(Chlorophyll, Condueotity and Temperature,
fDOM, Turbidity & DO

A. When packing solutions: DI and standard, tt A. Submerge a wash bottle full of DI water anc

to store in bottles so that the volume is pH calibration buffer solutions directly into
roughly the same this will allow greater time the surrounding body of water. Be sure the
to equilibrate to the sites ambient air wash bottle is secure and will remain in
temperature. place, submerged without contamination fo

30-60 minutes The temperature of the DI
water/buffer solutions must reach the same
temperature as the body of water of the
Multisonde location onsite.

B. When on site, let solutions sit foB0-60
minutesin the shade. This timeframe allows
the solutions to equilibrate with the
surrounding ambient air temperature. The
aim is to equilibrate each solution at the B. Alternatively, use a fivgallon bucket or dairy
same ambient air temperature. ONI 0SS G2 SldzAf A0 NI

water temperature Figure79) with the

C. ForDO ilibriumPo imately 1 .
or DO equilibriumPour approximately following procedure.

cm of DI water into the calibration cup and
allow it to sit for 15 minutes. C. Sections.4.2.1.1below provides procedural
details for this method.
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5.4.2.1.1 Stream Temperature Equilibration Procedure (pH only)

Crate

Figure79. Alternate setups for pH and Divater temperature equilibration

1. Place approximately 18 inches of water from the site (e.g., stream, river oridtzed Sgallon

bucket or skip this step and use a dairy crate.

2. Place the bucket or crate in the water. Ensure it is secure and will not float away. HQ recommends

using a dairy crate since it allows the water flow through, instead of around, which results in

achieving equilibrium more quickly.

Place wash bottle of DI water and buffer solutions into water bath.

Let stand at leas?0-60 minutesfor the temperature of the DI water and buffer solutions to reach
the same temperature as the environment. After ~@0 minutes, the assumption is the DI water
and buffer solutions are at ambient stream/lake/river temperature. If not, due to extreme heat
temperatures and the bucket in direct sunlight, exchange the water in the bucket for fresh water

and continue waiting until the DI water/buffer solutions are at ambient water temperature.

5.4.2.2 Field Calibration and Validations Procedures

Tablel6 provides an instructional overview of steps and best practices Field Science must be aware of
when calibrating the Multisonde sensor probes. After this section, information to calibrate each probe

sensor is under its respective section title, which ineksensorspecificsolution preparation

information. Read this section in its entirety before traveling to an AlS site to conduct calibratiGes

Section5.4.2.10for the criteria that determines if a calibration is a success or failure.

@Note: If the solutions are freezing during the validation or calibration process, or Technicians are

unable to access the Multisonde due to ice/unsafe workorglitions, do not continue preventive

maintenance/validations/calibrations
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Tablel16. Fieldcalibration/validation procedure

STEP 1 IMPORTANTVerify calibration solutions are not expired. Expired calibration solutansot
be used forsensor probe calibrations.

In addition, 1 is assumed the sensor probes are clean from the previous proced@eciion5.3.10and
5.3.11, Tablel10. Dirty equipment contaminatecalibrationsolutions

STEP 2 Immediately upon arrival onsite, place a milk crate with the pH buffer solutions and DI water it
the stream or submerge the solutions in a bucket of stream/river water.

This allows the solutions to equilibrate while conducting other site maintenance and when conducting
and post cleaning procedures/readings.

STEP 3 Itis assumed that the
brush was removed during the
cleaning process. If notgemove the
central wiper brustand clean the
area around and under where the
brush was installedBiofouling may
accumulate under the brush over
time.) Additionally, the copper in the
assembly degrades the fDOM
calibration solution (quinine sulfate
solution) within minutes.

Use a 0.050nch Allen wrench to
remove the setscrew securing brush
to the wiper assemblyFigure80).
(Acidic calibration solutions eat away
at the bristlesand may add
contaminants into the solutions
during calibrationg

Figure80. Removecentral wiper brush
See Sectioh.2.3for additional
information on how to remove the
central wiperbrush and/or assembly
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