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1 DEBESCRIPTION
1.1 Purpose

The National Ecological Observatory NetwdtEQNemploys terrestrial and aquatgensordo collect
measurements from air, wind, soil, suand water across the United States (to include Alaska, Hawaii,
and Puerto RicoRegular maintenance ttiesesensors andheir infrastructure is necessary for the
continued operation of the observatory and identify problems before they escalate.

This documentletails theproceduresnecessaryor the preventive maintenance of th&/et Deposition
Collector(N-CON TM 0a.27-07).

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 impairmeig.i&intenance

includes, but is not limited tanspectingadjusing, cleaninggclearing, lubricating, repairing, and
replacing, as appropriat he procedures in this document are strictly preventive.

This document specifically addresses the preventioeg@dures to maintain th&/et Deposition
Collector(N-CON TM 0a27-07)F 2 NJ 4G KS b9hb t NR2SOGQa ¢SNNBaGNRIE
Instrument System (AIS) sites.
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2 RELATED DOCUMENTS AND ACRONYMS

2.1 Applicable Documents

The following AplicableDocuments(AD)containmandatory requirements and/or supplementary
information thatare directly applicable tthe topic and/or procedures herein. Visit ti¢EON Document
Warehousdor electronic copies of thesgocuments.

AD [01]

NEON.DOC.0043(¢

NEON Environmental, Health, Safatd Security (EHSS) Policy,
Program And Management Plan

AD [02]

NEON.DOC.0043(¢

NEON Environmental, Health, Safety and Security (EHSS) Environi
Protection Manual

AD [03]

NEON.DOC.00431

Operations Field Safety and Security Plan

AD [04]

NEON.DOC.0500¢

Field Operations Job Instruction Training Plan

AD [05]

NEON.DOC.00425

NEON Standard Operating Procedure (SOP): Decontamiradition
Sensors, Field Equipment And Field Vehicles

AD [06]

NEON.DOC.0027¢

TIS Subsystem Architecture, Site Configuration and Subsystem De
by Site- SCMB Baseline

AD [07]

NEON.DOCO2767

AIS Subsystem Architecture, Site Configuration and Subsystem De
by Site- SCMB Baseline

AD [08]

NEON.DOC.00147

TIS Hut, Rack DAS and PDS Interconnect

AD [09]

NEON.DOC.00143

TIS Comm Interconnect Mapping

AD [10]

NEON.DOC.00197

AIS Comm Interconnect Mapping

AD [11]

NEON.DOC.00488

NEON Preventive Maintenance Procedure: Aquatic Portal & AIS D¢
Posts

AD [12]

NEON.DOC.00142

NEON Sensor Command, Control and Configurgtidiet Deposition
CollectorAssembly

AD [13]

NEON.DOC.00396

Instruction, Assembly/Configuration/Test of Wet Deposition Collectq

AD [14]

NEON.DOC.00169

Site Acceptance Test Procedures: Wet Deposition Collector (NADP)
Isotope)

AD [15]

NEON.DOC.004871

NADP Sampleéschematic and Trouble Shooting

AD [16]

NEON.DOC.00445

Formal Verification ProcedureSubsystem, Wet Deposition Collector
(NADP)

2.2 Reference Documents

The RferenceDocuments(RD) listed belownay provide complimentarinformationto support this
procedue. Visitthe NEON Document Warehou&mr electronic copies of thesgocuments.

RD [01]

NEON.DOC.0000(¢

NEON Acronym List

RD[02]

NEON.DOC.00024

NEON Glossary of Terms

RD [03]

NEON.DOC.0007(¢

NEON Bolt Torque Specifications

RD [04]

NEON.DOC.0007¢

Electrostatic Discharge Prevention Procedure
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RD [05] | NEON.DOC.00463 AIS Verification Checklist

RD [06] | NEON.DOC.00463 TIS Verification Checklist

RD p7] | NEON.DOC.0035] HowTo: Turn on a Communication Box Relay

RD [08] | NEON.DOC.0044€¢ PDS TIS Formal Verification Procedures

RD [09] | NEON.DOC.0008( Site Flora and Fauna Maintenance Plan

RD [10] | NEON.DOC.00184 AOS Protocol and Procedure: Stable Isotope Samipliagrface and
Ground Waters

RD [11] CD06920000 | Subsystem, Wet Deposition Collector, Tower
RD [12] | NEON.DOC.00524 Wet Deposition Container Overflow Rework
RD [13] | NEON.DOC.00524 Shipping Ecological Samples and Equipment

2.3 External References

The External &erenceqER) listed below magontainsupplementaryinformationrelevantto

maintaining specific standards and/or commercial products pertaining to theD#&position Collector.
These documentare external to theNEONproject and Battelle Ecolog¥f an issue with a product

requires the involvement of the manufacturer, NEON Headquarters (HQ) will contact the manufacturer
or provide Fieldscience (FSQhe authority to contact via theNEON Issue Management System.

N-CON Systems Company, IRecipitation Sampler MDNDEL25 & TM 06127 Installation
ER [01] | & Operations ManualTM-MDN Manual v1231-2013.pdf
SHA1 Checksum: afbfOfdcfc401007b9c619bdc8e9a94 B0
N-CON Systems Company, lfMain Website¢ Precipitation Samplejs

URLhttp://www.n -con.com/
Health and Environmental Application Laboratiyniversity of lllinois | Standard Operatin
ER [0B | Procedure (SOP)

91 Cleaning and Preparation of NEON Suppbesument Number: RB093
Health andEnvironmental Application Laborataryniversity of lllinois | Standard Operatin
ER [04 | Procedure (SOP)

9 Tracking NEON Suppli€&ocument Number: RB094
Health and Environmental Application Laboramtniversity of lllinois | Standard Operatin
ER [05 | Procedue (SOP)

1 Domain ShippingDocument Number: SE95
Health and Environmental Application Laboramtniversity of lllinois | Standard Operatin
ER [0 | Procedure (SOP)

9 Determination of pHDocument Number: AlR023
Health andEnvironmental Application Laborataryniversity of lllinois | Standard Operatin
ER [0 | Procedure (SOP)

I The Determination of pH on the Easy PREP Té&stiment Number: AR090;
Health and Environmental Application Laboramtniversity of lllinois [Standard Operating
ER [08 | Procedure (SOP)

1 pH Electrode Evaluatippocument Number: S326
Health and Environmental Application Laboratptyniversity of lllinois | Standard Operatin
Procedure (SOP)

ER [0

ER [09
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1 Determination of ConductivifpocumentNumber: AN0019
Health and Environmental Application Laborawiyniversity of lllinois | Standard Operatin
Procedure (SOP)
ER[1D 1 Determination of Calcium, Magnesium, Sodium, Potassium by Inductively Coup
PlasmaOptical Emission Spectroscogilent 5100 SVDMDocument Number: AN
0082
Health and Environmental Application Laborattniversity of lllinois | Standard Operatin
ER [11 Procedure (SOP)
1 Determination of Cl, N and SG¥- Using Dionex IGE00/5000 lon
Chromatographs and Chromeleanft®are, Document NumberAN-0018
Health and Environmental Application Laboratmyniversity of lllinois | Standard Operatin
ER [12 Procedure (SOP)
1 Determination of Ammonia (Phenolate) by Flow Injection Analpsisument
Number: AN0014
Health and Environmental Application Laborawyniversity of lllinois | Standard Operatin
ER [13 Procedure (SOP)
1 Determination of Orthophosphate by Flow Injection Analy@ieument Number:
AN-0021
Health and Environmental Application Laborambyniversity of lllinois | Standard Operatin
ER [12 Procedure (SOP)
1 IPD/CPD Calculations for Atmospheric Deposition Sanijdesiment Number: DA
0067
Health and Environmental Application Laboratiyniversity of lllinois | Standard Operatin
ER [15 Procedure (SOP)
1 Final Review and Reporting NEON Wet Deposition, Daeument Number: DA
0096
Health and Environmental Application Laboramiyniversity of lllinois | Standard Operatin
ER [15 Procedure (SOP)
i Standard Operating Procedure for 4.3 Quality Control Cleenkl8 Preparation
Document Number: RB0O00
Health and Environmental Application Laboramyniversity of lllinois | Standard Operatin
ER [17 | Procedure (SOP)
1 Preparation for Internal QA/QC Blind3ocument NumberQA0043
Health andEnvironmental Application Laboratarniversity of lllinois | Standard Operatin
ER [18 | Procedure (SOP)
1 Preparation of QA/QC Sampl|&ocument Number RB045
Health and Environmental Application Laboramyniversity of lllinois | Standard Operatin
ER[19 | Procedure (SOP)
1 Determination of the Method Detection LimnRocument Number: Q8020
Health and Environmental Application Laboramtniversity of lllinois | Standard Operatin
ER [2D | Procedure (SOP)
1 Reanalysis Procedures for NEORcument Numbe®A0049
Gartman, N.Quality Assurance Plaentral Analytical Laboratory, National Atmospheric
ER [2]1 | Deposition Program, lllinois State Water Survey, Champaign, IL, May 2014,
http://nadp.isws.illinois.edu/lib/gaplans/qapCal2014.pdfccessed June 2, 2017
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Gartman, N.Quality Assurance ReppNational Atmospheric Deposition Program: 2015,
[llinois State Water Survelttp://nadp.isws.illinois.edu/lib/ga/cal gar 2015.pdaccessed
June 2, 207

ER [23

MSDSOnline (NEON Project Access)
https://msdsmanagement.msdsonline.com/ec04e48d2d41749369
c81635eb9493/ebinder/?nas=True

ER [24]

Health and Environmental Application Laborattyniversity of lllinois | Standard Operatin
Procedure (SOP)
Sample Receiving and Processing for NEBoMument Number: RRO70

2.4 Acronyms

Acronym Explanation

AR AsRequired

AIRMoN Atmospheric Integrated Research Monitoring Network
AlS Aquatic Instrument System

AOS Aquatic Observation System

CVAL Calibration, Validation and Audit Laboratory
DI Deionized

DSF Domain Support Facility

EPROM ElectricallyErasable Programmable Re@aly Memory
ESD Electrostatic Discharge

GAW Global Atmospheric Watch

GNIP Global Network in Precipitation

HDPE High Density Polyethylene

HQ Headquarters

ID Identification

IR Infra-red

IAEA International AtomicEnergy Agency

IRMS IsotopeRatio Mass Spectrometry

JSA Job Safety Analysis

LC Location Controller

LED Light Emitting Diode

LOGWAR | Logistics Warehouse

NADP National Atmospheric Deposition Program
NTN National Trends Network

PoE Power OveEthernet

PRT Platinum Resistance Thermometer

PVC Polyvinyl Chloride

QR Quick Response

SDS Safety Data Sheet

SOP Standard Operating Procedure

TIS Terrestrial Instrument System

WMO World Meteorological Organization
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2.5 Symbols
12H delta2HE RNR ISy 0T |1l +5 2NJRSftdF RSdziSN
1180 delta 18 O(xygen)

2.6 Terminology

The use of common names for NEON instrumentation and subsystamesacross departments and
domains. Equipment, tools, and instrumentation have one technically accurate name, ameésbne
2NJ Y2NB a02YY2y$¢ ylIyYySa RSaONRoAy3d GKS &lYS AldSYo

tKAAd aSOGA2Yy IAYa G2 OfIFNATFTEe YR aa20A1GS ad2YYZ2

SYNONYMOUS AND COMMON NAME(S NEON TECHNICAL REFERENCE NAME
NADP; Wet Dep Wet DepositiorCollector
Thistle tube; capillary tube Thistle tube
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3 SAFETY AND TRAINING

Personnel working at a NEON site must be compliant with safe fieldwork practices as outiizDit]
andAD [04]

The Field Operations Manager and the Lead Felwlogishawe primary authority to stop work

activities based on unsafe field conditions; however, all employees have the responsibility and right to
stop their work in unsafe conditions. All technicians must complete required safety training and
protocolspecific traning for safety and implementation of this protocol as requireéih [04.

Refer to the sitespecific EHSS planés)d procedurespecific Safety Data Sheet (Sig)xheNEON
t N2 2SO QaMsSbsmolRetzyidithel@BON Safety document porfar electronic copies. @hduct
the appropriate Job Safety Analy§iSApefore conducting any preventive maintenance.

Preventive maintenance gflS and AlS sensors and infrastructure negyirethe use of a special
equipment to access the sensor subsystem assemipl@kw Domairsite-specificEHS plans via the
Network Driveand NEON safetyaining procedures whertonductirg maintenanceactivities.Conduct a
Job safety Analysis (JSA) prior to accessing the sensor subsystems onsite. Refel@afetytidgffice
SharePoint portafor JSA templates and additional hazard identification information.

In the event the current methods to conduct the procedures hereinraséonger safe for usedue to

unforeseen or unknown site dynamicsonsult with the NEON Safety OffigeA I G KS b9hb t NBp2S
Issue Management and Reporting System (i.e., ServiceNownaglternative methods to conducTIS

and AIS preventive/correctivenaintenance and Sensor Reth procedures.

3.1 Hazard Communication Safety Data SheDS)
{Fr¥Sde s5Fidl {KSSGa o6{5{0a Oly It ¢l avweDID8lind OO0OSaasSR

If in thefield and have internet connectivity, accessM&DSOnlinean also be accessed via the
following Quick Response (QR) code.

Meon Inc.

Scan to access an
MSDS
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4 SENSOR OVERVIEW
4.1 Associated Equipment
4.1.1 Exernal Components

Environmental Enclosure with Chimneys
Moving Cover

Splash Shield

Precipitation Sensor

Thermaelectric Chiller Unit
Thermaelectric Chiller Power Supply
ConcordGRAPR4V

Overflow drains (if installed)

=4 =4 =4 4 -4 -4 A -4

4.1.2 Internal Components

Temperatue Controllerg heater set point
Temperature Controlleg chiller set point
Power Box

Glass Sample Traifglass funnel, glass thistle tubi&eck clip)
Circulating Fan

PlasticSample Bottle for Isotope Analysis
PlasticSample Bottle for Chemical Analysis
Platinum Resistance ThermometeRR)
Thermaelectric Chiller/Heater

Sample bottle tray holder

Overflow catch basins (if installed)

Funnel strip heater

= =4 =4 4 -4 4 4 -4 -4 -8 -8 4

4.2 Description
4.2.1 Wet Deposition Overview

TheWet Deposition Collector /CON TM 0A.27-07) collects wet atmospheric deposition samples.

Atmospheric deposition ig process where solid and liquid airborne particles and gases are deposited on

GKS SIENIKQa adz2NFIF OS o0& (g2 dEweydésitidn. DySiépésitiohlsayY ayY RN
YSOKIFYA&aY 6KSNB FTAND2NYS LI NIAOfSa asSaidtsS G2 GKS
diffusion, interception, turbulence, or gravity. Wet deposition occurs when raindrops, snow, or ice drag

these airborne prticles with them as they fall to the surface.
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NEON igmployingsimilarpractices from existingnvironmental and ecological data collection
networks such ashe National Atmospheric Deposition ProgréfADP)to monitor precipitation
chemistry. NADBbtains wet deposition samples from a combination of Netional Trends Network
(NTN) and the Global Atmospheric Watch (GAW) progveimich are programs @¢he World
Meteorological Organization (WMYEON analyzes and archivest deposition samples (segection

4.2.4.2 usingthird party laboratories for chemistry and stable isotopes analysis

Wet Deposition Collectors are located at specifiadsrial and Aquatic site§ ablel and Table?2).

Tablel. NEON Terrestrial sites with wet deposition collectors

Site

Domain Identification

(ID)
HARV
BART

SCBI

BLAN
SERC
OSBS
JERC

GUAN
UNDE

a b~ W W NDNDNDN PP PP

STEI
KONZ
UKFS
ORNL
GRSM
MLBS
TALL
DELA
LENO
WOOD
NOGP
CPER
STER
RMNP
CLBJ
OAES
YELL
NIWO

© © 00 00 0 NN NO O O

PR R R R R R
W NPk RPROOO

Site Name

Harvard Forest
Bartlett Experimental Forest
Smithsonian Conservation Biology Institute
Blandy Experimental Farm
Smithsonian Environmental Research Center
OrdwaySwisher Biological Station
Jones Ecological Research Center
Guanica Forest

University of Notre Dame Environmental Reseai
Center
Steigerwald Land Services

Konza Prairie Biological Station
TheUniversity of Kansas Field Station
Oak Ridge National Laboratory

Great Smoky Mountains National Park, Twin Cre
Mountain Lake Biological Station
Talladega National Forest
Dead Lake
Lenoir Landing
Woodworth
Northern Great Plains Research Laboratory
Central Plains Experimental Range
North Sterling, CO
Rocky MountairNational Park, CASTNET
LBJ National Grassland
Klemme Range Research Station
Yellowstone Northern Range (Frog Rock)
Niwot Ridge Mountain Research Station
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Core
Gradient
Core
Gradient
Gradient
Core
Gradient
Core
Core

Gradient
Core
Gradient
Core
Gradient
Gradient
Core
Gradient
Gradient
Core
Gradient
Core
Gradient
Gradient
Core
Gradient
Core
Core




@ n e C’D n Title: NEON Preventive Maintenance Procedure: Wet Deposition Collector Date 08/21/2023
Operated by Battelle | NEON Doc.:#NEON.DOC.00349) AUNOr R. Zulue, R. Lee, M. Cavileer, C. Tran, N. | poiqion.g
PinginthaDurden T. Burlingame
13 MOAB Moab Gradient
14 SRER Santa Rita Experimental Range Core
15 ONAQ OnaquiAult Core
16 WREF Wind River Experimental Forest Core
17 SJER San Joaquin Experimental Range Core
18 TOOL Toolik Core
18 BARR PGl AL FOAY Gradient
19 BONA Caribou CreekPoker Flat®Watershed Core
19 HEAL Healy Gradient
20 PUUM Pu'u Maka'ala Natural Area Reserve Core

Table2. NEON Agquatic sites with wet deposition collectors

4 CUPE Rio Cupeyes Core
4 GUIL RioYahuecas Gradient
10 ARIK Arikaree River Core
11 BLUE Blue River Gradient
11 PRIN Pringle Creek Core
14 SYCA Sycamore Creek Core
15 REDB Red Butte Creek Core

4.2.2 Stable Isotopes Overview

Stable isotopes analysis is an additional form of analysis NEON is conducting on precipitation samples
collected from the Wet Deposition Collect@table isotopes naturally occur in the environmerdtural
abundancewary depending otthe environmental ondition. Common stable isotopese outlined in

Table3 below. The partitioning or ratios of stable isotopes of a substameg characterize biological,
geological, and hydrological processes from the past and present.

Table3. Common stable isotopes

Common Stable Isotopes

Hydrogen 2H/H
Carbon BCrC
Nitrogen N/N
Oxygen 180/1%0
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NEONsT2 OdzaAy 3 2y GKS adl of ShA & gHRRondprécipdatiomafriplésdzZNBE &4 2 F
andemployingbest practice guidelines from the Global Network of Isotopes in Precipitation (GNIP), the
International Atomic Energy Agency (IAEA), and the WMO.

4.2.3 Collector Overview

TheWet Deposition Collector, Mod&-CON TM 04.27-07, encompassea white powder coated

environmental enclosuravith internal insulation andlual sample chimneyet the top of the enclosure

tol ff2¢ F2NJ GKS O2tftSOGA2Y 2F (g2 araydfZ GFyS2dza a
automated, temperature controlled, collector of boliquid (i.e, rain) and frozen (e.gsnow, hail, ice)
precipitation. It is designed to only collect sampiiesing precipitationeventsusinga precipitation

sensor When the precipitation detector on the collector senses precipitatgomotor driven coer

opens to allow for the collection of samplesclidses when precipitationceases

Q\
(V)

The internal temperatureangeof the enclosure iset at3°C(37.4° Fand 25°C(77.0° Fandinternal
thermostatscommand and control the thermelectric chiller urti An additional fivench-long
Thermometrics PRT independently monitors enclosameperature,and an internal fancirculates air to
aid in maintaining the temperatureange.

Table4. Overview of the NCON TM 0427-07 WetDeposition Collector

Figurel. A front view of the main components of the N

- —
(b) B CON TM 0a27-07 wet deposition collector. See also

oy 2\ | " @ Figure2 andFigure3.
Precipitation ;“ E:) g ¢
Detector

Chifffheys = (a) Moving cover

' (b) Precipitation detector

(c) Two collection chimneys

(d) Environmental enclosure
(e) Thermeelectric chiller unit

() Thermeoelectric power supply
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= Figure2. A side view of the main components of the N
CON TM 04.27-07 wet deposition collector. See also
(b) Figurel andFigure3.

Splash Shield® - - Movi
7 - (a) Moving cover
i) E (b) Splash shield
: (c) Thermeelectric power supply

(d) Thermeelectric chiller unit

(d) L
_. w=rhermo-electric_ X
» v\~.'\‘\‘\'~?“ _|

a\

Figure3. Arear view of the main components of tin
CON TM 0a.27-07 wet deposition collector. See also
Figurel andFigure2.

(a) Moving cover

(b) Two collection chimneys
(c) Splash shield
Thermo-electrict =/ W04 — (d) Drive motor

Chiller Unit % (e) Thermeelectric chiller unit
\ ‘ - (f) Associatedsrape

(9) Thermeelectric power supply
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Figure4. Aview of the precipitation detector. This unit i
typically located on an extension agnojectingfrom the
environmental enclosure

Precipitation
Detector

Figure5. The insidesiew of the environmental enclosure.
(a) TemperatureController
(b) Power onlight emitting diode LED
(c) PowerSwitch
(d) PowerSupply
(e) GlasssampleTrain
(H Fan
(g) Sample Bottle &, for Isotope Analysis
(h) Sample Bottle 2 for Chemical Analysis
(i) PRT
() ThermcelectricChiller Unit

(k) SampleBottle Tray Holder
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Figure6. Overflowcatch basinplacement

@ NOTEDomains 03, 04, 08, 16, aB0 mayrequire
the installation ofoverflow catch basins to accommodat
overflow during heavy rainfall events (e.gurricane
season heavy seasonal raips

@ NOTE:Theoverflow catch basineavea holeand a
drain portat the bottom that allows for draining of any
overflowed water

Ove

Figure?. Close up obverflow catch basin and drain
assembly.

The drain port is attached to the catch basin and rests
within a wide drain hole. This allows the overflow catct
basin to be raised and lowered as needed and not
interfere with the external drain assembly.

The oneway valve is to help prevent insectsrino
entering the enclosure from the drain assembly.

External

" Drain
Assembly
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Figure8. Inside each chimney is an autoradtsilicon
strip heater This heatemelts snowaccumulationwithin
the glass funnel.

Figure9. A view of one of the internal Temperature
Gontrollers. Sed-igure5 for the location of this
TemperatureController.

Thistemperaturecontroller has the set point
temperature for heateactivation

@ The temperaturescalehereis in Fahrenheif’F).
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FigurelO. View of the Thermaelectric chiller unit from
inside the enclosure (sd&gure5 for its location).

Notice there is a Temperature Controller in the lower
right. This Temperature Controller has the set point
temperature for when the chillewill activate

@ The temperaturescalehereis in Fahrenhei’P.

Figurell. A fully assembled glass sample train include
(@) Funnel

Funnel (b) 19/22 KeclClip

(c) ThistlgCapillaryTube (hereafter referred to
only asthistle tube)

(d) Bulb of Thistle/Capillary Tube

The funnel andhistle tube have frosted glass ends that
mate together andare held together by the KedHip.

(b)
Keck Clip

The 19/22 signifies the joint sipé the Keck clip

The parts of the sample train should come from the
externallab cleaned and packaged separatéetain
Keck clips at the site. These are NOT returned to the
external lab See alsd-igurel2.
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Figurel2. Expanded view of thglass sample train.
(a) Funnel
(b) 19/22 KeclClip
(c) ThistldCapillaryTube

Funnel

(d) Bulb of Thistle/Capillary Tube
() See alsdrigurell for a fully assembled glass sample

Thistle/Capillary R

The glass parts of the sample train should come from 1
external lab cleaned and packaged separateBtain
keck clips at the site. These are NOT returned to the
(b) external lab.

Keck Clip

4.2.4 Sample Overview

Thecollection of twosamplesoccursduring each precipitation evenSamples fronone sample bottle
(seeFigureb) are sub-sampled and sent to a contraletboratory for isotopic analysis (see Secti2.4.1
Isotope Analysjs Samples fromtte other sample bottle (se&igureb) are sent to a second contract lab
for chemical analysis (see Sect#@.4.2Chemical Analysis

4.2.4.1 Isotope Analysis

Analysis is performed onsub-sampling ofa wet deposition sample using isotogatio mass
spectrometry (IRMS) for the stable isotopegidfand'®O in water.

4.2.4.2 Chemical Analysis

Several types of chemical anagssare performed on the collected water samples depending on the
amount of available sang returned to the contract laboratory (séeable5):
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Table5. Precipitation sample volume and chemical analysis performed
Sample Volume Analysis

Analysis performegrogressively, as sample volume allows, following the orde

listed below:
For samples < 30 mL of 1. Ammonium concentration flow injection analysis colorimetry
precipitation 2. Anion concentrations by ion chromatography
3. Cation concentrations by inductivetypupledplasma optical emission
spectroscopy

4. pH and conductivity
Perform the full suite of analyses (total dissolved chemical ion concentrations
SQ%, NQ;, Ci, Br, NH*, PQ®*, C&", Mg*, K, Na, and pH/Conductivityand
archive samples if any precipitation is left over after chemical analysis.

For sample > 30 mL of
precipitation

4.3 Sensor Specific Handling Precautions

/M IMPORTAN: Troavoid contamination of the samples, clepowder-free nitrile glovesmust be

worn at all timegspecificallywhen conductingnaintenance on the unit, and/or handling of the sample
train or sample bottles Avoid touching the inside of the sample train funnel, the inside of the bottle, or
the inside of the bottle cap. Avoid handling the end of thistletube below the bulb.

4.3.1 Grapes and Platinum Resistance Thermometer (PRT)

The Wet Depositio€oncordGrape (24V) and PRT contaiectrostatic dischargeES[)sensitive parts;
therefore, the Grape and PRT require ESD (antistatic) packaging and gahdiimg inter and intrasite
transport, reception, and storage. As a rule, when handling (installing, removing, and servicing) these
electrical components, all Technicians must ground themselves. Wear astatitiwristband and
frequently touch groundeé metal objects (such as unpainted metal with clear ground path) to redirect
electrostatic discharge away from sensitive devices.

4.4 Operation

When there are atleadsive RNR2 LJA 2 F LINB OA LIA dréd iR)@efipitatién séngob thalzy A (1 Q &
internal drive motor moves the cover and exposes the two sampling chimneys.

Thecollection ofprecipitation that falls into the two sampling chimneyscursvia two glass sample
trains, andwo 84 oz. high density polyethylene (HDPE) plastic square s&oiples. A silicon strip
heaterresideswithin each chimney stadlo assist in melting any frozen precipitatiancumulation

Thecollectorlid closesthe cover after 25 seconds sensing no precipitatian
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5 INSPECTION AND PREVENTIVE MAINTENANCE

@ NOTE: If precipitatiois occurringe.g, raining, snowing, hailing) during tlseheduled routine
maintenance of the system, wait unitilstops and the cover of the collector closes before proceeding. If
precipitation is imminent and likelp start whie performing maintenance on this systegtiop and

conduct maintenance at a time when it could be performed without interruption. Weighing the bottles,
and subsampling of the isotope sample bottle could be performed inside the Instrument Hut during
timesof unfavorable weather conditions.

@ NOTE: FOGFog is inevitable at some sites and/or during certain times of the year. Preventive
maintenancecan occur during times with fog, but extra care is needed to prevent sample contamination
(shield the colleting surface of the funnel, and the sample bottle inlets from mist/fog accumulation).
Weighing the bottles and subampling of the isotope sample bottle can be performed inside the
Instrument Hut during times with fog to prevent contaminating the collectanhples.

5.1 Preventive Maintenance Procedure

Begin preventive maintenand®y first reviewingrable6 belowand then Sectio.2, to understand the
order of the procedure.

Table6. Preventive Maintenancérequency and Schedule

EXTERIOR
Visual Inspection
Mounting Hardware X P
Cables and Connectors X P
Moving Cover Lid Seal X P
Chimney Gaskets X P
Precipitation Sensor X P
Moving Cover X P
ThermaElectric Chiller X P
Clean
Exterior X P/R
Splash Shield X P/R
Moving Cover Lid Seal X P/R
Chimney Gaskets X P/R
ThermagElectric Chiller X P/R
Precipitation Sensor X P/R
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Adjustments
| Moving Cover | | X | R |
Replacement
x| e | St e cataten
Moving Cover Motor X R
Moving Cover Lid Seal X X P/R | Twice a year
Chimney Gaskets X R
Mounting Hardware X R
ThermaElectric Chiller X R
INTERIOR
Visual Inspection
Interior X P
Door Seals X P
Glassware Sample Trains X P
Plastic Sample Bottles X P
OverflowCatchBasins X P If applicable
Insulating Foam X P
Funnel Strip Heaters X P
PRT(not touching back panel X P
Temperature Set Points X P
Temperature Validation
If internal thermometer is not
_— : visible (due to temperatures
tF;\ZrTmV(?rlr:i?g?n with X P being t(()o_ cold andpLCD is_
black), this step can be skippe
until nextmaintenance bout
Clean
| PRT X | | | PR |
Adjustments
| Temperature Set Points | | X | R |
Replacement
Glassware Sample Trains X P
Plastic Sample Bottles X P
PRT X R
Chimney Gaskets X R
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Insulating Foam

Mounting Hardware

Funnel Strip Heaters

Internal Fans

Door Seals

X XXX X
(0|0

NOTE: The biweekly and annual inspections should be carried out regardless of whether they coincide
P = Preventive, R = Repair; Indicates preventive maintenance task time interval may increase due to
environmental (season/weather) or unforesdeananticipated site factors.

5.2 Preventative Maintenance Procedural Sequence

The sequence for routine preventative maintenance of the Wet Depodixidirctor is as follows:

1.

No oo k~ON

o

10.
11.
12.
13.

14.
15.

Preparation for the site visit.

a. Check preventive maintenance schedule (SecTiable6)

b. Inspect glassware (SectibiB3.1)

c. Assemble supplies and consumables (Sed&i8r2and 5.3.3
Initial Inspection(Sections.62)
Crosscheck internal enclosure temperatu(8ection 5.6.3)
Verify operation of the Moving Cové8ectiors.6.3
Inspect the Thermdlectric Chiller UniSectionb.6.5)
Remove sample bottles and sample trafBections.6.6)
Record sample condition information in (TIS_AIS) Wet Deposition COLLECT[PROD] Fulcrum
application
Verify temperature set pointéSectiors.6.7)
Clean the collectofSection5.6.9
Inspect the funnel strip heaters (Sectibr.9
Deploy new sample bottles and samprains (Sections.6.10
Restart the collecto(Section5.6.11)
Weigh sample bottles and record weights in (TIS_AIS) Wet Deposition COLLECT[PROD]
Fulcrum application

a. Subsampling for water isotope analygiSection5.6.7)

i. Note: this step can be performed in the hut or in the DSF after bottle
collection.

Fill out theSet information i(TIS_AIS) Wet Deposition COLLECT[PR@RIF@application
Ship sample@ppendix and NEON.D©0Q05224)
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5.3 Preparation for Site Visit
5.3.1 Inspect Glasswarand Plastic Sample Bottles

An externakontractlaboratory cleasand delives pre-cleaned and prgpackagedylass sample train
components (funnelsrad thistle tubes) as well as plastiample bottlesand caps

5.3.1.1 Glass Sample Train Components and Plastic Sample Bottles

1. Verify that the shipping containers have been receive
from the contract laboratory and that no external i
damage is present. A damaged box could indicate
broken glassware inside.

2. Inspect the outside of the cardboard shipping
O2y Gl AYySNBE T 2eNded aadensute thé
date is not past.

1 Glassware and sample bottles that are past t
dUse By date on the label should be sent back
to the lab for cleaning.

@ Glassware is analytically clean and useable wit
a year of cleaning.
3. Open the shipping cdainer holding the precleaned

Figurel3. Use By date on glassware and

) plastic sample shipping boxes.
and prepackaged glass sample train components (sec

Figurel?).

Put on a new and clean pair of powelege nitrile glovesBEFORE PROCEEDING.
4. Do not remove the glass sample tradsomponentsor sample bottlesfrom their plastic
packaging!
1 Verify there arédwo of each sample train component, and two plastic sanfqatles.
Each component is individually packaged in sealed plastic bags.
i. If any appear to be brokewptain a piece from a backup set.

1 Email the contract laboratory with picture of the barcodémake
sure the number is visible) from theoken piece of gissware. You
do not have to send the broken piece back to the lab.
Email:cal@isws.illinois.edu

ii. If any appear to be dirty or suspect possible contamination, do not use that
piece Obtain a piece from a backup set.

1 Send the piece of glassware back to the contract laboratory for
cleaning and replacement.

1 Verify that each piece of glassware (thistle tubes and funnels) heaadable
barcode.
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i. If there are no attached barcodes, dotnese that piece of glassware. Obtain
a piece from the backup set that does have a barcode.
1 Send the piece of glassware back to the contract laboratory for
cleaning and replacement.
1 Inspect the twoplasticsample bottles.
I. Thecontract laboratory should hawritten the tare weight on the side of
the bottle in permanent marker.

1 If there is no tare weight on the side of the bottle, do not use the
plastic bottle. Obtain a piece from the backup set, and send the
plastic bottle back to the lab.

ii. There should ab be a barcode on each sample bottle.

9 If there is ndbarcodeon the bottle,do not use the plastic bottle.
Obtain a piece from the backup set, and send the plastic bottle back
to the lah

5. Returninspected glasswareack into their shipping containgrand stage with equipmenfor
the site.
6. Repeat Steps-b above for the second set of glassware (your backup set).

@ NOTE: Due to the deliganature of glass sample train componerasd the possibility of glass

contamination during maintenancensuretwo full sets of cleaisample train componentand plastic

sample boxes are brought each site visitYou can maintain a backup set within the tower hut but be
suretorotatethegla a6 N G2 SyadaNB Ad A& dz&aSR 0STF2NB GKS 4!

5.3.2 Preparing Supplies for the Field

Staff should prepare for the field by adheribgrcodes to one bag containing an HDPE bdtttehe
chemistry sampland onel6 mL glass vial for isotope subsamplifygply barcodes approximately 30
minutes prior touseto ensure adherencelhese barcodes should be scannie the appropriate fields
in the Wet Deposition COLLECT fulcrum application.

5.3.3 Assemble Supplies and Consumables

This maintenance procedure requirde use of several items and consumables. See Segibn
Equipmentfor a list of items.

A . . .
ZSIMPORTANTBEe sure to have at least@NEON Type | Barcodes when doing this preventive
maintenance procedure.
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5.4 Equipment
Table7. Tools, Consumables, and Resource Listprimrentive maintenance
PIN | Description | Quantity
Tools
Generic | Laptop with Network Connection & Data Monitoring Software 1
Generic | Handheld Mobile Recording Device or Tablet 1
Generic | Allen Wrench set (including 3/16th & 78n.) 1
Consumable items
Generic | Multi-surface Cleandie.g. Formula 409, Simple Gre€82 oz. spray bottle) A/R
Generic | Distilled or Deionized water (Squirt/Spray Bottle) A/R
Generic | Lintfree Cloths or Microfiber Towe(d.5" x 8.5) AR
Generic | Powderfree Nitrile Gloves 5-6 pairs
Generic | Trash bag(s) A/R
Generic | Rags or Roll of Papeowels A/R
Generic | Soft Bristle Brushes (various sizes) A/R
Generic | Anti-static wrist band 1-2 (A/IR)
Generic | NEON Type | Barcodes 3-6 (A/R)
Generic | 16milliliter (mL) Aear GassVial with BlackPhenolicCap and 14Riner 2
Generic | 60mL syringes, with Ludrok tip, 1 mL graduations 2
MX109591 | Syringe Filter, Nonsterile, Nylon, 0.20um, Diametem@8meter (mm) 4
Generic | Paraffin Film A/R
ULINE; ™ ¢ McC£X o aAfxX {fARSNI %ALJ
S10835 9 For 84 oz. Plastic Sample Bottles 2 (A/R)
S3122 ULINE; 8 x 12", 4Mlil, Resealabl®ags 2 (AIR)
- 1 For Funnels
ULINE; n M p Besealabl®@ags =
$6961 9 For Thistle Tubes 2 (AR)
ULINE; n c éREsealabl@ags >~
S1302 1 For Isotope Sample Vials 2-4 (A/R)
1 Forlsotope Sample Vials
37230 Loctite QuickStix Silver Ar8eize LB 8060 (for TIS Infrastructure) 1 (A/R)
80337 SAFT-LOK SAFTEZE Food/Drug GradeShirie (for AIS Infrastructure) 1 (A/R)
Durableltems
Portable Digital Scale EWogram kg) capacity) 1
1 OHAUS CS Series Compact Scale, Model CS5000
Indoor Thermometerand Humidity Monitor
1 AcuRite, Model 00613MB
00613MB 1
https://www.acurite.com/humiditytemperaturemonitor-00613.html
84 0z.Kautex HDPElastic Narrow Neck SquaBettle [Color: Natural] 5
1
45 mm Blue PP Plastic Kautex Tardpeident Caps 5
1
Glass Sample Funr@énsor Acsry, Sample Train Funnel 2
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Glass Thistle TehSensor Acsryf histle Tube

19/22 Keck Cligensor Acsry, Keck Glipunnel/Thistle Tub€onnector

OverflowCatchBasins
o0 Contact HQ to ordepartsif needed
0 See alsdrD[12] for assembly instructions

Shipping Containers

ULINE Magnum Bottle Shipperg Bottle Pack

S19764 T Shipping of glass funnels (Qty. 2 funnels gEtbox).

S13091 |1 L LD9 mm E Mmm E pé [/ 2NNHAIIGSR . 2E
9 Shipping of plastic sample bottles and caps (Qtyer box)

S1617 ULINESnapSeal Tubesm MV H E mMpbZ odncnb GKAO

9 Shipping of thistle tubes (Qty. 1 per tube)

5.5 Subsystem Location and Access

The subsystem is located at thapt of the towerat terrestrial (T1S) sites, and on the ground at aquatic

(AIS) sites.

5.6 Maintenance Procedure

SeeTable6 for the Preventive Maintenance Frequency and Schedule.

&IMPORTANTAII workfor maintenance and collection should be receddn the (TIS_AIS) Wet
Deposition COLLECT [PROD] application while work is being perf@atadatry should not occur

post-processing as it leads to transcription error and improper data management.

5.6.1 Timelines and Conditions

Table8. Sample Timing

Procedure Timing Notes

Collection 14 Days, 2®outs/ year Collections > 21 days are discarded

ChemistryShipping Hold time p to 16 days  Hold at 4C

Isotope Subsampling ~ Within 24 hours of Helps reducésotopic fractionation due to
collection evaporation
Isotope Shipping Bimonthly with Aquatic | Can be stored at room temperature

Isotopesamples
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Table9. Sample Timing Contingencies

Event Action

Sample window < None, proceed with
14 days collection

Sample window Collect sample
>14 days < 21 days

Sample window Discard sample,

>21 days Create Incident
Isotope not Continue toisotope
subsampled within  subsample, Submit
24 hours Incident Ticket

Chemistry sample = Ship sample, submit
not shipped within = INC for guidance
16 days

Impact on sample

None

Not ideal, sampldaslikely undergone excessive
nitrogen transformation and evaporation in collector

Level of potential degradation too great, invalid

sample

Sample subject to more evaporation in headspace ¢

HDPE bottle

Continued nitrogen transformations artggradation

of sample

1. Perform sampling@very 1116 daysThe National Atmospheric Deposition Program and the

World Meteorological Organization strongly discourage sampling greater than 8 days apatrt.

NEON recognizédhat site visits are expected on a biweekly basis and has lowered this
requirement.Samples should only exceed by collection windows in extenuating
circumstanceslf samples are left in the collector for >21 days, discard thachsubmit an

Incident Tcket.
2. lIsotope HO samples.

a. Filter and process samples as soon as possible in the field or upon return at the
Domain Support Facility (DSF). This threshold shmatléxceed 24 hours.

b. Samples should be shipped Ground every 2 months per CLA (collections and
laboratory analysis) scheliu

3. Chemistry samples

a. Complete all field related data entry in the field. If samples are weighed and
processed in the lab, complete sample processing data entry at the DSF.
b. Ship chemistry samples via ground after each samplingtewgh a hold time up to

16days if stored in +4C.

C. &IMPORTANTH achemistrysample is trace/dry, still ship it with a barcode and
a manifest. If the sampleasbeen discarded due to exceeding the allowable time in
the collector, make a note thatamplebottle is being sent for cleaning, and do not
include a manifest or a barcode.
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5.6.2 Initial Inspection

1. Observethe immediate area surrounding the collecibany conditionsare foundthat may
affect the integrity of the samples (e,@nsect or bird nestsearby, fire in the vicinity,
windstorm, vandalism, dirtpollen,or debris accumulation).

a. Record thes®bservationonthe (TIS_AIS) Wet Deposition COLLECT [PROD]
Fulcrum app
2. Inspect the exterior for any damage.
a. Recorddamage on the datasheet and/oreimobile recording app.
3. Inspect connectionand ensure thewre secure
a. Use caution for electrical connections: power down the sensor via removing the
Ethernet cable from the Concord Grape toeleergize the Grape to mitigate
damage to the equipment or steh off the communications box in the tower top
breaker, then power down the sensor and check connections to Grape or Sensor for
corrosion at connection site, owieating, dust and/or debris.

@ NOTEDisconnecting the Grape does Nd3connect the 240VAC.

b. Remove dust by dabbirgjectronicareas(e.g. Precipitation Detector, Chiller Unit)
with a lint free cloth Wiping may cause static, which imposes a risk in the event the
power is not off.

c. Do not use compressed air around power slypmits or breaker terminals.

4. If there is snow accumuian on the instrument, use a clean soft bristle brush to sweep
away the snow from:

a. Splash Shield

b. Moving Cover

c. Top of the Precipitation Detector

d. Area around the dual chimneys

5. Inspect the arms of the Moving Cover and ensure there is no debris blocking its operation.
6. Inspect the internal PRT and make sure it is not touching the enclosure foapiatiie
sample bottles, or (if installed) the overflow catch basins.

5.6.3 CrossCheckmternal Enclosure Temperature

Qosscheckinternal PRT temperature ttfie environmentalenclosureagainstthe outsidetemperature
via an externalindependent temperature sensoklonitor the internal PRTsing daptopwith Network
connection and activeata monitoring software.

The internal PRT is calibrated only ONCE (before deployment) and it is not returned and recalibrated
yearly (like the other PRT sensors). The PRT within the enclosure is a check on the heater and cooling
system and whether those usiare functioning as expected. This temperature is not a data product but
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is used in conjunction with heater and cooler on/off status to determine if these systems are functioning
correctly.

A temperature crossheck of the PRT is therefore done to makee the PRT is functioning properly.

Tablel0. Procedure to crossheck the internal enclosure temperature.

Stepl. Connect laptop to the internal network, and using
your data monitoring software, call up the PRT
temperature from theWet DepositionCollector.

@ NOTETemperature can also be referenced post
collection using LO data viewers.

Step2. Enter the internal PRT temperature into the

( 2019-04-30T / Initial Inspection

e Fulcrum app.

Does the precipitation detector work properly? . Yes

Does the moving cover work properly? . Yes

Internal PRT temperature reading [°C] @ NOTETemperature can also be referenced post
Independent IR temperature [°C] collection using LO data viewers.

Validation temperature differential [°C]

Step3. Unlatch the two latchesn the closeddoor and
open thedoor.
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Step4. Record the temperature showing on the indoor
thermometer placed within the enclosure.

Record this temperature i€@elsiug°C).

@ NOTERecord the temperature as quickly as possit

Stepb. Enter the internal (independent) temperature

€ 2019-04-30T / Initial Inspection recorded above into the Fulcrum app.
ettt
Doas the precipitation detector workproparly?  + Yes @ NOTEThe Fulcrum app calculates the temperature
Does the moving cover work properly? [ ves differential once the internal PRT temperature and
e independent temperature readings are entered.

Independent IR temperature [°C]

Validation temperature differential [°C]

a If the temperature differential is > 3°C, submit a ti
theN E ON p issog reportind system.

5.6.4 Verify Operation of the Moving Cover

Tablell. Procedure for verifying the operation of the moving caver
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Stepl. Wave fingers or hand slowly verticallydand-out of
the Precipitation Detector until the Moving Cover begins
open.

Movingahand vertically irand-out of the detector
simulakesa precipitation eventand opens théMoving
Cover.

@NOTEThe FulcrumAp) I a1 a3 a52Sa
LINBOALIGEGAZ2Y &aSyaz2Nl ¢2NJ
YR GKSY FdzNIKSNJ SELX FAY
SljdzA LIYSy i LINRofSya 2N O2y

Step2. As the Moving Cover opens, observe its full rang:
of motion. Movementshould besmooth and consistent.

The Moving Cover shoufdoveall the wayto the Splash
Shield without touching it.

@ NOTE: If no precipitatiomccurswithin 25 seconds
the sensorstartsto close, sadditional hand movements
may be needed to have the lid open fully.

Step3. Observe the Moving Cover as it closes. Aghim
movement should be smooth and consistent.

The Moving Cover stgmn top of the two sample
chimneys when fully closed.

@NOTE:TheFuIcrumAppaé 142 aB&@ifga 0
Coverg 2 N] LINBPLISNI @8Ké¢ , 2dz OF
F dzNI K SNJ SE LI | Aehiarks 8nSquipiNghto f
LINPOf SYad 2NJ O2yOSNya¢ asSo
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Step4. Inspect the seal between the bottom of the Movir
Cover and the top of the two chimneys.

The bottom of the seal should rest snugly on top of the t
chimneys without a gap.

If there is a gap, see Secti@r¥ on Adjusting the Alignment
of the Moving Covgor Sectiory.8on Adjusting the
Chimney Heights

Stepb. Inspect the black rubber gasket and the hose
clamp.

Ensure the rubber is not cracked or rippedd the hose
clamp holds the rubber gasket snugly to the chimiggo,
replace the black rubber gasket.

Step6. Inspect thearms of themovingcover. Gently twist
the rear arms, they should move slightly and should not
seized.

If these are extremely difficult to move, or seized, see ne
Step.
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Step7. Inspect thefour spherical ball joints at the end of
the rearMoving Cover arms. There should be some
movement when the arms are slightly twisted (previous
Step).

a If there are issues with the Moving Cover, the arms, and/or the operation of the drive mo
a notewithin thg&Vet Deposition COLLECTaAgsubmit a ticket via the issue reporting syster

5.6.5 Inspect the ThermeElectric Chiller Unit

Tablel12. Procedure to inspect the thermelectric chiller unit

Stepl. Look underneath the shroud of the therraectric
chiller unit. Inspect the fan and heatsink fins.

Removeobstructions,if present.

Heatsink Fins ;“

=\

5.6.6 Remove Sample Bottles and Sample Trains

Two identically configured glass sampling trains plastic sampldottlesare employed in the Wet
Deposition CollectorThepreventive maintenancerocedure belowsthe same for bothFor
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consistencyconduct these procedures from the right sampldei sample This will align with the
instructions inTable13 below.

Table13. Procedure for removing glass sample bottles and sample trains

Step1l. Unlatch the two latches holding tredoseddoor
and open the door.

Step3. Inspectthe condition oftwo sample bottlesMake
a note on each separate sample, or both if their
conditions are the same.

Make note of sample conditions in the Fulcrum
application
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Step4. If usingoverflow catch basins, arelidence of
overflow on thesample bottlesexist ensurethe overflow
basindrained properlyNote condition in the fulcrum
application.

a If the overflow bagilid not drain propenhake a not
and submit a ticket viBNHEO N P rigsugpr a n
reporting system.

@ NOTEThere is a drain hole at the bottom of each
catch basin, excessive overflowed water should have
drained to the outside

Sterb. Slowly vaveahand(with fingers spread open)
verticallyin-and-out of the Precipitation Detector until the
Moving Cover begins to open.

Step6. Allow the Moving Cover to open until it is about
halfway to fully open, or until théunnels are fully
uncovered and flip the power switch (se€&igureb) to the
off position.

Turning the power off stogthe Moving Cover in place.

@ NOTEThe Moving Covenustprovideenough
clearancdor unobstructedremoval of the glass sample
trains.
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M step7. Locate the lab provided barcode on the shippin
boxes (there is one on each bpahd scan witlthe
mobile recording app, or record thmumber on the

L I

Use By: 11/28/2019 There is a barcode on each box:
1. Glassvare shipping box (white box
NEON-D10 . ( )

(O 2. Plastic smple bottles box (brown box)

—_—

@ NOTEFollowStep through Step for chemistry and
isotope bottles.

SteB. Lower theplasticsample bottle by rotating the
metal bottle holder trayclockwiseuntil the bottom of the
bulb of thethistle tube clears the opening of the sample
bottle.

\6l.13

Step9. Carefullygrasp and lift thehistle tube up.

Lift it highenoughto safely grab the outside of the funne
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Step10. With the other hand, grasp the outside of the
funnel.

@ NOTEDirty glassware does not need to be handle
by the outsides only, but it is a good habit to do so
anyway so youlo notaccidentally toaich the inside o
clean funnel.

Stepa3. Lift out the entire glass sample trairom the
chimney

@ NOTE: Try to pull the sample train as straight as
possibleto avoid hitting the sides of the sample bottle,
and the insides of the chimney.

\;/ VAR

Step12. Remove a clean bottle cap from its plastic be
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Stepl3. Tighten the cap on to the sample bottle.

Stepl4. Carefully remove the Keck clip from the
assembled sample train and set aside.

@ NOTEKeck clips remain with the Domain. Use the
Keck clips again with the new cleaned sample trains. D
not shipanyKeck clips to the lab for cleaning.

Step15. With a slight twisting motion, carefully
disassemble the funnel from the thistle tube.
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Stepl6. Locate the lakprovided barcode on th&unnel,
and scan with your mobile recording app, or record the
number on the datasheet.

@ NOTEMake note as to whether this was used in tl
Chemisty or Isotope collection.

Stepl7.t f 1 OS (G(KS Fdzyy St Ayiz2
resealablplastic bag and seal.

NOTE: If glassware is excessively dirty, it should be
rinsed before being shipped to the lab. Contamination
should also be noted in the data entry application.

Stepl8. Labelthe plastic bag, or use some other form o
mark or tag (e.g. tape, flaggin indicatethe glass
sample train iglirty orused You may also want to use a
G/ ¢ F2NJ OKS YA & (i Avoi@ dedfusiané

52 bh¢ ¢ NRGS ¢ihisdoises the @by

Immediate labeling of the plastic bagstigates confusion
between clean glassware
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Step19. Place bagged funnel into ridged half of the
Styrofoam case. Place funnel so narrow end fits within
center of the ridges ahe Styrofoam.

@ NOTE: There are two halves of the Styrofoam ca:
Insert the narrow end of the funnel into the ridged
portion of the Styrofoam case (s€égure2l).

Step20. Place the other Styrofoam case half over the h
with the funnel.

Step2l. Locate the lab provided barcode on ttigstle
tube, and scan with your mobilecording app, or record
the number on the datasheet.

@ NOTEMake note as to whether this was used in tl
Chemisty or Isotope collection.
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Step22. Place the thistletube intoa4 X% n YA
resealablglastic bag and seal.

Step23. Labelthe plastic bag, or use some other form o
mark or tag (e.qg. tape, flagging indicatethe glass
component idirty or has been usedrou may also want
G2 dzasS I a/ é F2N Okoavolda (|
confusion

Do NOT writér 5 A NIi @ é¢ th® gonfasésFha lab.

Immediate labeling of the plastic bagstigates confusion
between clean glassware

Step24. Carefully roll or fold the around the thistle tube
so it will fit inside the cardboard shipping tube.
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Step25. Place the thistle tube into the cardboard shippil
tube, place small amounts of bubble wrap at the ends,
and fold the ends over.

To prevent damage to the thistle tube, make sure a sm

amount of bubble wrap or foam is present at each end
the shipping tube.

@ NOTE: If the tube does not easily fit, do not force
rather reroll the bag tighter and try again.

Ste26. Fold the tube ends over and place the packed
cardboard tube into the shipping box.
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Step27. Locate the lab provided barcode on teeample
bottle, and scan with your mobile recording app, or
record the number on the datasheet.

@ NOTE: You will need to make note as to whether
this was used in th€hemistryor Isotope collection.

a Complet8teps 27 throudin the Hut or back at tt
Domain Support Facility (RSF)

Ste28. Removethe field scale from its travel case and
turn on. Place in a stablflat and level locatiorand zero
the scale.

@ NOTE: Set the scale so the units are grams.

} a Steps 27 through@h be completecthe Hut or
/

back at the DSF.lab
&/}

Step29. Place the capped sample bottle on the scale ai
record the weight (in gram® the hundredths placg
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Step30. Record the tare weight written on the side of th
sample bottle in the fulcrum app or datasheet.

@ NOTE: Written tare weight is in grams.

\6l. 23

Step31. Record the tare weight etched on the cap.

@ NOTE: Etched tare weight is in grams.

a If you measured the sample weight with the lid

2y Y OK Bidyou takk the Ending Chemistn
Bottle Mass withthe capo? 62 E Ay (KS
and enter the weight in the field that appears.

\\\\‘i\\\» | Step32. Place the labeld and sealed glass sample bottl
W intoal6 X 16 = mesedabléesealablezip slider plastic
bag and seal
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Step33. Confirm Lab barcodes for chemistry sample ar
with the bagthat has attached NEON barcode.

@ NOTENo barcode is needed on the bag for the
isotope bottle.! F2AR GNAGAY 3 d5AN

external lab requesty PRO TIR:abeling the outside of
the bag with sample ID may be helpful for domain sam|
manageament: Chemistry bottle
IDWDP.SITE.YYYYMMOBM

O

Step34 Secure the cap by wrapping some parafilm
around the cap and the neck of the bottle.

This prevents the lid vibrating loose during shipment.

Step35. Place the bagged sampbettle inside the
shipping box.
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Step36. RepeatStep 7through Step for the second sample bottle.

&IMPORTANTAfter capping, weighing, and recording all relevant daglsotope bottle
needs to be subsampled for analyses. Seetion5.6.12Verify Temperature Set Points
Thetemperaturerangewithin the environmental enclosure $et t03° C (37.4F)and 25°C (770° F).
Two Temperature Controlleere located within the enironmental enclosuréo control this
temperature range One idocatedontop of the power supply (seEigure5), whichcontrols for
the temperature sé point to active theheaters The other islocatedon the Thermeelectric
chiller unit(seeFigure5, andFigurel0).

Verify the temperatureset pointsduring each maintenandatervalto ensurethey areaccurate This
allows Technicians to identify any issues and mitigag accidental changéparticularly the

temperature controlleron the Thermeelectric chiller unitivhen collecting samples from the
instrument enclosure.

Tablel14. Procedure for verifying the temperature set points.

Stepl. Verify the set points ~37 °Fviathe Temperature
Controller on top of the power supply (séeégureb).
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Step2. Verify the set poihis~77 °F on the Temperature
Controller on the Thermelectric chiller (se&igureb
andFigurel0).

¥/ 215-443-5190 F 215-443-9564
nfo@eicsolutionsinc.com

www.eicsolutionsinc.com

5.6.7 Cleaning the Collector

After removing the samples and glassware from the enclosure, access ttaihecomponents of the
collectorare ready for cleaningClean he external surfaces of theollector with a multisurface
cleaner €.g.,Formula 409 Simple Greenhowever, surfaces thamay lead to the potential
contamination of samples/sample arease distilleddeionized watewor ethanol in colder
climates/seasons with a liffitee or microiber cloths.

@ NOTEEthanol is acceptable to use for cleaning external surfaces in cold or freezing weath
Since the use of ethanol to clean increases the degradation of rubber and plastic surfaces, mini
its use unless it is under conditions thaamant it (cold and/or freezing temperatures).

Always spray the mulBurface cleandethanol and/or distilled/deionized water directly onto a clath
Donot spray any cleaning materials directly on the surface of the colleciultiple changsof
powderfree nitrile gloves andrequentdiscardingof lint-free clothsare necessary to conduct the
next set of procedures; ensusenple supphof these items are availahle

Tablel5. Procedure for cleaning the sensor body and associated components.

Stepl. Put on a new pair of powddree nitrile free gloves.
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Step2. Spray themulti-surface cleaneon to a clean
lint-free cloth.

@ NOTEConsiderable buildup of dintnay occur orthe external surfaces of the collector. If the
lint-free clothbecomesexcessively dirty, pleasxchange the clottior a new one andepeatas
necessary.

Step3. dean both white chimney cagsy wipingdown
the neck of the chimneys$tart from the top of the
chimney downReapply cleaner to théint-free cloth, if
necessary.
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Step4. Remove the PVEap and inspect the gasket.
Clean if necessary.

Ensure the rubber is not display evidence of wear, st

as cracks or rip&nsurethe hose clamp holds the
rubber gasket snugly to the chimney.

Step5. Aean the top surface of the body of the
collector, andwipe down the sidesas well. Rapply
cleaner to thdint-free cloth, if necessary.

Step6. Aean the top surface of the Moving Cover.
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Step7. Aean the top surface of the Splash Shield.

Step8. Aeanthe PrecipitationSensorTop, sides,
o2GG2YZ | a ¢Sftf
Sensor.

Fa oAldK)

Step9. Discardall dirty gloves. It is OK to4esemicrofiber or lintfree clothson another bout after
washing them.

Stepl0. Put ona new pair of powdefree nitrile free gloves anteadya freshlint-free cloth.
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the lint-free cloth.

Coverwith the distilled/ deionized water

material for cracks and/or tears.

reporting system.

5.6.8 Inspecting the Funnel Strip Heaters

Stepll Spraysqueezedistilled deionized water onto

Stepl2. dean the underside of the seal on thoving

IMPORTAN:Do not use multipurpose cleaner

on the lid sealonly use distilled/deionized water
Ethanol is OK to use during freezing temperatures.

While cleaning, inspect the condition of the seal

If there are issues with thk regdacement may be
necessary. Submticket via théE ON P rissug!

Inspect the two funnel strip heaters. Do not conduct this procedure until after removing the sam

glassware and cleaning of the exterior housing.

A silicon strigheaterresideswithin both chimney stacks melt frozen precipitatiorwithin the glass

sanple funnel.

Table16. Procedure to inspect the funnel strip heaters.
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Stepl. Check the condition of the strip heaters within
each chimney stack. Look for whether the heaters are
pulling away from theénside of the chimney.

If there are issues with the funnel strip heaters, submi
viathe NEORfogras i ssue repor

5.6.9 Deploying New Sample Bottles and Sample Trains

This section provides procedures on installing new sample bottles and sample trains. Conduct t
procedure after procedures Secti@nb.1through Sectiorb.6.9are conplete. $art with deploying the
sample bottlelocated on the right of the enclosure, and do not move on to the left until completel
installing each component to the right (the glass sample trédepeat the process on the left. This
streamlines the institation process, which aligns with the procedures outlined below.

Tablel7. Procedures to deploy new sample bottles and sample trains.

Stepl. Put on a new pair of powddree nitrile free gloves.

Step2. Lower the sample bottle holder by turning it
clockwise until it is all the way down.
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Step3. Removea cleanplasticsample bottlefrom its
plasticbagand place it on the bottle holder.

Step4. While still inside the plastic bag, orient the
narrow end of the funnel so it is facing towards the
resealablebag opening.

The funnel may already come from the contract
laboratory in the correct orientation.

Step5. Place the funnel with the wide end at the bottor
on a stable surface, and open the plastic bag, but do 1
remove the funnel just yet.

@ NOTENever touch the inside of the funnel. Only
handle thefunnelfrom its outside surfaces.
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Step6. Open the plastic bag holding the thistle tube ar
have the frosted glass end pulled out. Keep rest of thi:
tube within the bag.

Step7. While holding the funnel and thistle tube, attacl
the thistle tube tothe funnel.

Step8. Hold the thistle tube in place and attach the Ke
clip.
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Step9. Hold the assembled sample train so the funnel
up andremove the plastic bathat is over the funnel
only.

@ NOTEWhen handlingcleanglassware, never
touch the inside of the funnelOnly handle the glass
sample train fromits outside surfaces.

Stepl0. Carefully lold the glass sample train lbiye
funnel and remove the bottom plastic bag.

Stepll Gently place the sample train into the same
chimney that the sample bottle isnder.

@ NOTE: Try tinsertthe sample train in as straight
as possibleAvoid hittingbumpingthe sides of the
chimney or the outside of thplasticsamplebottle.
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d _ ‘ . Step12. Guide thethistle tube into the sample bottle
) ' e  and help settle the funnel into the chimney.

7 @ NOTE: Only handle thkistle tube above the bulb.
L. This will help prevent sample contamination.

Stepl3. Turn the bottle holder counteclockwise to
raise the bottle until the mouth of the bottle touches th
thistle bulb.

Ensurethe top of the sample bottlés touching the
thistle bulb ¢ not lifting the thistle tube up.

Stepl4. Thethistle bulb should be resting snugly withir
the opening of the glass sample bottle.

Ensurethe top of the sample bottléstouching the
thistle bulb ¢ not lifting the thistle tube up.
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Step15. Ensurethe top of the funnel is below the top of
the chimney sideas displayed in the corresponding
photo.

@ NOTE:The funnelmust beresting within the
chimneyc not above the sides of the chimney.

When the funnel is above the chimney edges, damntag:
the sample train will likely occur. See Sectio8for
additional way to adjust the chimney height, as well as
Section7.7to adjust the Moving Cover.

Stepl6. RepeatError! Reference source not founthroughError! Reference source not found.
for the second samplbottle and second sample train

5.6.10 Restarting the Collector

Tablel8. Procedure for restarting the collector.

Stepl. Turn the power back on.

This will cause the Moving Cover to close.
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Step2. Check the seal between the Moving Cover and
the top of the chimneys once more.

Ensurethe seal is complete and snufnot, adjustments
to the Moving Cover may be necessary (see Sectijn

Step3. Close and secure the door to the collector.

Record the date and timef the installation/deployment
of the new sample glassware on tigetting section of
the Wet Deposition COLLECT App

Subsampling for Water Isotope Analysislow.

5.6.11 Verify Temperature Set Points

The temperaturgangewithin the environmental enclosure &t to3°C (37.4F)and 25°C (770° F).
Two Temperature Controlleerelocated within the enronmental enclosuréo control this
temperature range One idocatedon top of the power supply (seEigure5), whichcontrols forthe
temperature s¢ point to active theheaters The other isocatedon the Thermeelectric chiller uni{see
Figure5, andFigurel0).

Verify the temperatureset pointsduring each maintenancatervalto ensurethey areaccurate This
allows Technicians to identify any issues and mitigag accidental changéparticularly the
temperature controlleron the Thermeelectric chiller unitiwhen collecting samples from the instrument
enclosure.
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Tablel4. Procedure for verifying the temperature set points.

Stepl. Verify the set points ~37 °Fviathe Temperature
Gontroller on top of the power supply (ségégureb).

Step2. Verify the set poihis~77 °F on the Temperature
Controller on the Thermelectric chiller (se&igure5 and
FigurelO).

¥h/215-443-5190 F 215-443-9564

nfo@eicsolutionsinc.com
www.eicsolutionsinc.com

5.6.12 Cleaning the Collector

After removing the samples and glassware from the enclosure, access taihecomponents of the
collectorare ready for cleaningClean he external surfaces of thepllector with a multisurface cleaner
(e.g.,Formula 409 Simple Greenhowever, surfaces thamay lead to the potential contamination of
samples/sample areasse distilleddeionized watewor ethanol in colder climates/seasons with aint
free or microiber cloths.

@ NOTEEthanol is acceptable to use for cleaning external surfaces in cold or freezing weather. Since
the use of ethanol to clean increases the degradation of rubber and plastic surfaces, minimize its use
unless it is under conditions thatarrant it (cold and/or freezing temperatures).
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Always spray the mulBurface cleanéethanol and/or distilled/deionized water directly onto a clath
Donot spray any cleaning materials directly on the surface of the collecMultiple changsof
powder-free nitrile gloves andrequentdiscardingof lint-free clothsare necessary to conduct the next
set of procedures; ensurample supphof these items are availahle

Tablel5. Procedure for cleaning the sensor body and associated components.

Stepl. Put on a new pair of powddree nitrile free gloves.

Step2. Spray themulti-surface cleaneon to a clean lint
free cloth.

@ NOTEConsiderable buildup of dintnay occur orthe external surfaces of the collector. If the

lint-free clothbecomesexcessively dirty, pleagechange the clottior a new one andepeatas
necessary.
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Step3. Aean both white chimney cagsy wipingdown
the neck of the chimneys$tart from the top of the
chimney downReapply cleaner to théint-free cloth, if
necessary.

Step4. Remove the PVEap and inspect the gasket. Cle:
if necessary.

Ensure the rubber is not display evidence of wear, sucl
cracks or ripsEnsurethe hose clamp holds the rubber
gasket snugly to the chimney.

Step5. dean the top surface of the body of the collectol
andwipe down the sidesas well. Repply cleaner to the
lint-free cloth, if necessary.
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Step6. Aean the top surface of the Moving Cover.

Step7. Aean the top surface of the Splash Shield.

Step8. Aeanthe PrecipitationSensorTop, sides, bottom,

686t a B6AGKAY GKS 4!
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Step9. Discardall dirty gloves. It is OK to4esemicrofiber or lintfree clothson another bout after
washing them.

Stepl10. Put ona new pair of powdefree nitrile free gloves anceadya freshlint-free cloth.

Stepll. Spraysqueezedistilled deionized water onto the
lint-free cloth.

Step12. dean the underside of the seal on tiMoving
Coverwith the distilled deionized water

&IMPORTAN:TDO not use multipurpose cleaner

on the lid sealonly use distilled/deionized water
Ethanol is OK to use during freezing temperatures.

While cleaning, inspect the condition of the seal materi
for cracks and/or tears.

a If there are issues with thk regdacement may be
necessary. Submiticket viatit EON Pr o g
issue reporting system.

5.6.13 Inspecting the Funnel Strip Heaters

Inspect the two funnel strip heaters. Do not conduct this procedure until after removing the sample
glassware and cleaning of the exterior housing.
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A silicon strigheaterresideswithin both chimney stacks melt frozen precipitatiorwithin the glass
sanple funnel.

Table16. Procedure to inspect the funnel strip heaters.

Stepl. Check the condition of the strip heaters within ea
chimney stack. Look for whether the heaters are pulling
away from theinside of the chimney.

Heater

a If there are issues with the funnel strip heaters, s
ticket viathe NEGMgralis i ssue r e

5.6.14 Deploying New Sample Bottles and Sample Trains

This section provides procedures on installing new sample bottles and sample trains. Conduct this
procedure after procedures Secti@nb.1through Sectiorb.6.9are conplete. $art with deploying the
sample bottlelocated on the right of the enclosure, and do not move on to the left until completely
installing each component to the right (the glass sample trédepeat the process on the left. This
streamlines the institation process, which aligns with the procedures outlined below.

Tablel7. Procedures to deploy new sample bottles and sample trains.

Stepl. Put on a new pair of powddree nitrile free gloves.

Page67 of 95



&

ne<n

Operated by Battelle

Title: NEON Preventive Maintenance Procedure: Wet Deposition Collector Date 08/21/2023

Author. R. Zulueta, R. Lee, M. Cavileer, C. Tran, N.

NEON Doc.:#NEON.DOC.00349 PinginthaDurden T. Burlingame

Revision:G

Step2. Lower the sample bottle holder by turning it
clockwise until it is all the way down.

Step3. Removea cleanplasticsample bottlefrom its
plasticbagand place it on the bottle holder.

Step4. While still inside the plastic bag, orient the narrov
end of the funnel so it is facing towards thesealablebag
opening.

The funnel may already come from the contract laboratc
in the correct orientation.
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Stepb5. Place the funnel with the wide end at the bottom
on a stable surface, and open the plastic bag, but do no
remove the funnel just yet.

@ NOTENever touch the inside of the funnel. Only
handle thefunnelfrom its outside surfaces.

Step6. Open the plastic bag holding the thistle tube and
have the frosted glass end pulled out. Keep rest of thistl
tube within the bag.

Step7. While holding the funnel and thistle tube, attach
the thistle tube tothe funnel.
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Step8. Hold the thistle tube in place and attach the Keck
clip.

Step9. Hold the assembled sample train so the funnel is
andremove the plastic bathat is over the funnel only.

@ NOTEWhen handlingcleanglassware, never touch
the inside of the funnelOnly handle the glass sample tra
from its outside surfaces.

Stepl0. Carefully lold the glass sample train Iige funnel
and remove the bottom plastic bag.
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Stepll Gently place the sample train into the same
chimney that the sample bottle isnder.

@ NOTE: Try tnsertthe sample train in as straight as
possible Avoid hittingbumpingthe sides of the chimney
or the outside of theplasticsamplebottle.

Stepl2. Guide thethistle tube into the sample bottle and
help settle the funnel into the chimney.

@ NOTE: Only handle thhistle tube above the bulb.
This will help prevent sample contamination.

Step13. Turn the bottle holder counteclockwise to raise
the bottle until the mouth of the bottle touches thihistle
bulb.

Ensurethe top of the sample bottlés touching thethistle
bulb ¢ not lifting the thistle tube up.
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Step14. Thethistle bulb should be resting snugly within
the opening of the glass sample bottle.

Ensurethe top of the sample bottlés touching thethistle
bulb ¢ not lifting the thistle tube up.

Step15. Ensurethe top of the funnel is below the top of
the chimney sideas displayed in the corresponding phot

@ NOTE:The funnelmust beresting within the
chimneyg not above the sides of the chimney.

When the funnel is above the chimney edges, dantage
the sample train will likely occur. See SectioBfor

additional way to adjust the chimney height, as well as
Section7.7to adjust the Moving Cover.

Stepl6. RepeatError! Reference source not founthroughError! Reference source not foundor
the second samplbottle and second sample train

5.6.15 Restarting the Collector

Tablel8. Procedure for restarting the collector.
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Stepl. Turn the power back on.

This will cause the Moving Cover to close.

Step2. Check the seal between the Moving Cover and tt
top of the chimneys once more.

Ensurethe seal is complete and snufnot, adjustments
to the Moving Cover may be necessary (see Sectijn

Step3. Close and secure the door to the collector.

Record the date and timef the installation/deployment of
the new sample glassware on tigetting section of the
Wet Deposition COLLECT App
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5.6.16 Subsampling for Water Isotope Analysis

@ NOTEField Science Technicians may condhetgsubsampling of the collected water in the

Isotope bottlein either the Instrument Hut or back at thBSHab.

/3IMPORTAN'ITheabsquteminimum volumeof water samplenecessaryor the contract
laboratoryto conduct the isotope analysis@s5 mL However, this amount leaves the lab with little
ability forre-analysis in case of problems. Try to ship at least 1.0 mL of safyesible If there is
less than 5 mL ofvater within the isotope water sampléottle, do not rinsethe syringe, filter and

vial. Rlter the sample straight into the sampleial.

Isotope Analysis
Sample Bottle

Rinse 3X Rinse 1-3X No Rinse
Syringe Syringe
Filter Filter
Vial Vial
Filter Filter Filter
Sample Sample Sample

Figurel4. Flow Diagram for Isot@SubSampling

Table19. Subsampling procedure for water isotope analysis
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Bring etra filters, just in case.

within 24 hoursof sample collection.

plunger in the same hand as the syringe.

syringe

plunger in the same hand.
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Stepl. Locate and stage the6 mL glass sample vial, 60 n
syringe, and a couple of the 0.2 um filters in a clean

Iocation@ NOTE: Depending on the condition of the
sample (cleaversuscontaminatedwith particulate3, or
organic materiglmore than one filtemay be necessary.

&IMPORTAN‘nsotope sampling must be done

Step3. Remove theés0 mL syringérom its packagingnd
pull the plungerout by pulling firmly. Hold the syringe

@ NOTEDo notallow the plungewor the tip of the
syringe to touch anythingivoid touching the inside of the

@ NOTEIf there is >30 mL of sample, a syringe can t
reused following a thorough triple rinse with sample wat

Step4. Attachthe 0.2 um filter and secure to the Lukok
tip at the end of the syringeContinueholding the syringe
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Stepb5. If the sample volume in the isotope sample bottle
greater than 30 minda used syringe is being used, rins:
the syringewith sample water from the isotope sample
bottle at least once and up to three times with sampleo
rinse syring, pour in water, cp with plunger and shake fo
15 secondsAfter rinsing syring@ush samplevater
through filter to saturatethe filter.

Step6. Rinse sample vial with filtered water by adding a
small portion to the vial, capping and shaking. Repeat th
times.

@ NOTEIf performing procedure on the tower top,
discard mse water on the not#boom side of the tower.

Step7. Fill the syringe to the 30 mL mark. If there is not
enough of the collected sample to fill to the 30 mL mark,
pour in the entire sample.

@ NOTE: The sample bottle may be full or too heavy
manage withone hand.n this caseplan or aquire help
from a fellow technicianlf help isnot available, tip the
sample bottle fromalocation in the enclosurer railingto
aid in filling (see picture to the left).
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Step8. Place the plunger back on to the syringe.

Step9. Tip the syringe up and push on the plunger to
sgueeze out excess air.

@ NOTE: éss air in the syringenableseasier filtering
of the sample it also reduces thextension of theplunger
for easier handling

Stepl0. Applyeven pressurglunging the sample through
the filter into the glass vial.
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Step11. Fill the bottle sat is ~80%full* (~20% headspace)
This is 1213 mL of sample.

@ NOTEMinimizing the headspace is important to
reduce additional isotopic fractionation of the water.
However, to prevent issues with frozen samples during
transport and shipping, having20%of headspaceas
suitable

Step12. Tighten thed A lcdp @ritsecure the lid to the vial
using several wraps of parafilm.
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Stepl13. Confirm barcode entered at sample prep is
accurately reflected in mobileecording appAdd

handwritten sample ID WDP.SITE.YYYYMMDD.ISO.TE
wrap in Parafilm.

&

4 PRO TIR:abeling the outside of the bag with sample |
may be helpful for domaisample management.
Isotope vial IDWDP.SITE.YYYYMMEBD

Stepl4. Discard any leftover sample from the isotope
collection.

Step15. Place the empty isotope analysis sample bottle

o0l 01 Ayid2 I resealablplastcaip lag and
seal.

@ NOTENo barcode is needed on the bag for the
isotope bottle.
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box

Stepl18. Discard the used filtegndgloves.

5.6.17 Package Sample Bottles and Sample Train Components

SeeAppendix7.3, Receiptof Wet Deposition Glassware and Plastic Sample Bottles from external lab and

repacking for return to external lab
5.6.18 Sample Shipment

See AppendiX.2, Sample Shipment
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Stepl6. Place the bagged sample bottfeside the shipping

Stepl7. Rinse the syringe and plunger with deionized (D
water three times, and let dry completelgr the next
collection
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6 REMOVAL AND REPLACEMENT (SUBSYSTEM ONLY)
6.1 Equipment

Table20contains a list of equipment to condugtnsorRefresh at TIS and AIS sites for specific
instrumentation and/or subsystem components that require calibrations and validat{Baslpment
recommendations and applicability may adjust over time as the implementation of NEON Program
sensors and subsystemsatare.)

The Wet Depositio@oncordGrape (24V) is the only component requiring annual calibration and
validationfor this sensgrswap it annually as part of both TIS and AIS site Sensor Ré&estutine or
scheduled calibration and validation requirents are necessary for thallector itselfor the PRT after
initial installation.

Table20. Removal and Replacement Equipment.List

P/N Description Quantity
Tools
Generic | 3/16¢ & 5/32¢ Allen Wrenches |1
Consumable items
. Dirty ESD Bag or Grape dust caps (to transporidemontaminated
Generic ) . AR
equipment back to the Domain or use dust caps)

See AD [05] Decontamination supplies per AD [05]. AR

i 4

¢ PRO TIRCarry backup tools and consumables the tower in the event afropping the original
tools/consumables.

@ NOTEMaintain original product packaging, if possible, for use in future sensor swaps (calibration
and validation), temporary storage, or to return faulty equipment.

The heawyduty motor for the Moving Cover is rated for 20 years of typical serdittgpars are easy to
replace without special tools. If the sensor subsystem is inoperable due to unforeseen circumstances,
document and report the incident via the NE@hbgramissueReportingSystem for specific corrective
action, guidanceand procedures.

6.2 Remwal and Replacement Procedure

TheFOP®omain Manager is responsible for managing the removal and replacement of the sensors on
site for preventive maintenance and/or sensor swaps and manages field calibration and validation of
sensors, as appropriate. #INEON project Calibration, Validation and Audit Laboratory (CVAL) is
responsible for the calibration and validation of select sensors and manages Domain sensor refresh
(swap) schedules.
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The Wet Depositio€oncordGrape (24V) is the only componaeguiring annual calibration and
validation it is swapped annually as part of the site sensor refriishroutine or scheduled calibration
and validation requirements are necessary for tdodlector itselfor the PRT after initial installation.

The Wet [@positionConcordGrape (24V) mounts to the tower top railing next to twlectorat TIS
towersitess.C2NJ ! L{ aAdSazX GKS DNJI LIS Y2obdebwithemar GKS
housing/enclosureFigurel5 displays examples of each location.

Figurel5. Wet DepositionConcordGrape (24V) with Grape Shield

6.2.1 Grape Removal and Replacement

@ NOTEAIlwaysremove the Ethernet cable from the Grape prior to connecting and disconnecting
sensor cables; this eenergizes the Grape (data acquisition device) to prevent damage to the
mechanism.

1. Disconnect the Ethernet Cable (RJF/Eth to Comm oarAiEnterconrect Mapping) from the
ConcordGrape

2. Removethe four screwsthat affix the Grape tahe Grape Shield (or bread pan) using #ken
wrenches listed iTable20. It may be easier toemove the Grape Shiglg)from the Unistrut on

iKS (268N (2L 2 LINBOSyd f2aAy3d GKS T2dNJ aONB s

hex wrench to remove thentire assembly with the Grape.

3. Store undecontaminated Grapes without caps in a dirty ESD bag (not a clean one that ships
back to HQ, CVAL).

4. Reinstall the new Concord Grape into the Grape Shield by thre#ttirfigur screwsthat affix
the Grape tahe Grape Shield using the samddlen wrench.
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5. Remove dust caps on sensor connectors andlietEomm connectorUse the dust caps from
the newConcordwvhen shipping back the oldoncordior Sensor Refrestafter cleaning the
connectors for dirt/biologics.

6. Reconrect sensor and armored Ethernet cable in accordance AlRH09] or AD [10].

7. Dress any cables and replace zip ties, as applicable.

Q Note:FieldSciencenust not transport nordecontaminated sensors in the same shipping and
packing materials that are for shipping decontaminated sensors to CVAL. Use a plastic liner to protect
the shipping materials from site biologics

6.3 Cleaning & Packaging of Returned Sen

FieldSciencestaff decontaminate package, and ship sensors back to the G\ &te NEON project HQ
(Battelle) for annual Sensor Refresh (swap)/calibration requirements. (Pleaséfras&nsois

defective submit anincidentinth® 9 h b t NBsIdRepofRidg and Management Systama affix

a red tagwith the incidentnumber on i). The Wet Deposition Collector itself does not require Sensor
Refresh; however, the Grape that powers this system requires annual calibifdgference
NEON.DOC.005830r the standard operating procedures for the annual Sensor Refresh process and
delineation of sensor, administrative and logistical requirements.

@ NOTE Asset tagdor each sensor or subsystem Grape must return with the shipment to IH§h
asset tag is missinfpr a sensor, contact the NEON HQ property management office for guidamce
awareness for when the shipment arrives at HQ

&IMPORTANTDO NOT tamper witlghangeor reassign asset tags from Data Generating Device
(DGDs) without dect consent from HQ property management office. This prevents chain of custody
and/or data issues that tie to asset tags.

@ NOTE For any NoRCVAL initiated sensor returns, please notify CVAL of the retiarthe
LINEANF YQA A&dadzS YrylI3aSYSyd aeadasSvyo

Complete an External Transfer Request (ETR), Bill of Lading and Site Manifest pack list per in accordance
with RD [08] or via the Issue Management System and return to the NEON progradmi@clude
sensorgsubsystems for Sensord®resh. Additional equipment must ship separately as they may require
attention from other NEON HQ departments. SerRairesh shipments go direct to CVAL. If sensors are
shipping to HQ to address a trouble tickeer guidance via the Issue Reporting Systemurreto the

NEON project HQ using the following address with an ETR and a red defective tag:

6.4 Sensor Refresh Record Management of Assets

In addition to the physical movement of devices, the sensor refresh process requires dedicated and
accurate record manageent of asset movement and locatioReferenceNEON.DOC.005038r the
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standard operating procedures for the annual Sensor Refresh process and delineation of sensor,
administrative and logistical requirements.

6.4.1 NEON Asset Management and Logistic Trackinge3y Requirements

CAStR {OASYOS Ydzald dzZLJRIFIGS GKS AyaidaNdHzySyidldazy NBO
Logistic Tracking System (MAXIMO). NEON HQ must maintain accurate record keeping on the location,

date, and time offline of an instrument @nsure NEON HQ, Computer Infrastructure, Data Products,

and CVAL are aware to apply the correct algorithms, calibrations, and processing factors. Ré&rence

[08] for additional information on Sensor Refresh administrative procedures. Ensure the Ct@hloca

reflects the current site of the sensdkll devices leaving a CFGLOC must move to SITE first, then
DxxSUPPORT and TRANSIT when in transit back to HQ.

@ Note: In general, to minimize errors for Cl, all devices leaving a CFGLOC moustonSITE first,
then DxxSUPPORT, and finally TRANSIT.

@ Note: An important exception when assigning Gé€atiors are Grape data loggers. Grapes

remain at the SITE level (a fdatter site code) or a more specific location within the hierarchy. Do not

assign Grapesto@F@ 2 O GA2Y dzaAy3 GKS &/ CD[h/ ¢ LINBFAEDP DNJI L
sensors from specific CFG locations.

After installation of the sensors or subsystem Grapes, verify sensor data state of health (Data Product)
the next day.
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7 ISSUREPORTING OUTPUTS
Table21. Metadata output decklist
Issue Reporting Datasheet
Datasheet field Entry
NEON Site Code
Maintenance Date
Maintenance Technician
Preventive Maintenance Issue Noted Issue Summary
Environmental Information A
Surrounding Area Check
Exterior Damage ﬁ
Cables & Connectors ¥
Condition Check n
Snow/lce Accumulation ﬁ
n
FunnelStripHeater
Moving Cover Operation n
Moving Covet.idSeal n
n
BlackChimney Gaskets
n
Moving Cover Arms
n
ThermaElectric Chiller Unit
Internal PRT Temperature: °C
N
Crosscheck Internal Temperature Handheld IR Temperature: °C
Temperature Differential: °C
f .
Sample Present n Yes
n No
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Issue Reporting Datasheet

Date 08/21/2023

n Bird droppings
i Cloudy or discolored
Sample Condition n rJ Soot/ash@rt particles
n Insects/animal matter
N Leaves/twigs/pollen/plant matter
i Handling contamination
n
Glassware l8pping Case Lab Barcode Barcode #:
N
Sample BottleShipping CaselLab Barcode Barcode #:
N
Used Funnet Lab Barcode Barcode #:
N
Used Thistle TubeLab Barcode Barcode #:
Sample €ap +Bottle Weight:
g
A Sample Only Weight:

Chemical Analysis Sample Bottle

Bottle Tare Weight: g

Cap Tare Weight: g

Lab Barcode #:

Chemical Analysis Sample 1D

NEON Sample Barcode #:
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Issue Reporting Datasheet
Sample €ap +Bottle Weight:
g
N Sample Only Weight: g
Isotope Analysis Sample Bottle
Bottle Tare Weight: g
Cap Tare Weight: g
Lab Barcode #:
Isotope Analysis Sample 1D NEON Sample Barcode #:
Isotope Analysis StBample 1D NEON Sample Barcode #:
A n 37°F or Other:
Temperature Set Points
i 77 °F or Other:
f
Sensor Body Cleaned
n N Chemistry Analysis
New Sample Bottles and Trains Deployec
N Isotope Analysis
N
Sensor Turned Back on
Notes

ForWet Deposition Sensor/Subsystem corrective actions, ensure proper tracking of the asset via the
NEON issue management and tracking system (e.g., ServiceNow) to establish a chain of custody of the
asset between Engineering Repair Laborat@myd CVAL.
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Condict the following tasks to ensure the proper management of the asset between sites:

1. For each issue where NEON, HQ is replacing a defective instrument/subsystem at a site, create
an incidenttask in the NEON Issue Management and Reporting System for thetisefasset
from the reported issue. Resolution of an incident does not occur with the installation of a
replacement, but with the root cause analysis of the issue deriving from the defective asset.

190}
Pl

2. { KAL) Iff RSTSOGAGS Sl dzA LIY Fifured ddpagsing migiumk | N
information requirements for each tag.

Incident Task Number (INCH#HHHAH)
ASSET TAG NUMBER

9

Incident Task Title

Figurel6. Red Rejected Tag for Defective Assets (MX104219)
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APPENDIX

1 7.1-Gassware andhippingContainer Requirementgper Collector

1 7.2-Sample Shipment

1 7.3-Receiptof Wet Deposition Glassware and Plastic Sample Bottles from external lab and
repacking for return to external lab

1 7.4-Remote Monitoring Tips

1 7.5-Troubleshooting

1 7.6¢Changing the moving cover lid

1 7.7 ¢ Adjusting the Alignment of the Moving Cover

1 7.8¢ Adjusting the chimney Heights
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7.1 Gassware andipping Container Requirementsper Collector

1 (3) setd of complete sample trains4 oz. plastic sample bottles, and caps.
0 (1)Active setc inside collector
0 (1)Swap setc set that will be swappeduring schedulegreventivemaintenance

0 (1)Backup setc¢ in case of any breakage/contamination dursghedule preventive
maintenance

7.2 Sample Shipment

Information included in this SOP conveys scidmased packaging, shipping, and handling requirements,
notlabd LISOAFTAO 2NJ t23AadGA0Ft RSYFYRad® C2NJ dKFd AyF2N
Extey £ CIFOAftAGASE R20dzyYSyid 2y /[! Q& b9hb AYGONIySi

7.2.1 Handling Hazardous Material

N/A

7.2.2 Supplies/Containers

1. Isotope H:Osubsamples
a. Store samples at room temperature until shipment. Samples will be shipped every
two months on a schedule set by CLA for each domain.

b. Ensure you have wrapped plastic paraffin film around the lids to keep them secure
during shipping.
c. Pack glass bottles fisotopeH0O samples in a plastic bag and in liquid absorbent
packing material for protection from breaking and leakage. After bottles have
absorbent material packed securely around them, any remaining space can be filled
with regular packing material.
d Gaa o020GtSa OFly o6S LIO1F3ISR YR &KALILISR
arrows can be affixed to the secure box.
e. Prepare a shipping manifest using the Fulcrum shipping app, detailing the contents
of the shipment. Include a printed copy of the manifest in the shipment box.

f. Complete packing slip, address shipment, and ship ground to the destination(s)
specifiedinthe [ ! G { KALIWMAY I LYF2NNIGAZ2Y F2NJ 9EGSN

2 A set is two of each item
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contact by submitting the shipment in the Stork Shipment Verification Tool.

2. Chemistry samples
a. Samples shoultde shipped Grounds soon as possibédter each sampling event
with a hold time up tdl6 daysif stored in +4C.

b. Prepare a shipping manifest using the Fulcrum shipping app, detailing the contents
of the shipment. Include a printed copy of the Manifesthie shipment box.

c. Complete packing slip, address shipment, and ship ground to the destination(s)
ALSOATASR AY (GKS /[! G{KALLAY3I LYF2NXNI GA?Z2
d 9YIFAf | RAIAGEE O2L® 2F (KS {KALWWAY3I al yaA
contact by submitting the shipment in the Stork Shipment Verification Tool.
7.2.3 Grouping/Splitting Samples

Organize by Site ID, if applicable.

7.2.4 Return of Materials or Containers

Return shipping labels are not necessary for chemistry samples as the external lab will analyze and clean
containers and redistribute to various domains. For isotope shipping containers, include return shipping
label with WBS code if these need to be reted to the domain support facility.

7.2.5 Shipping Manifest

Whenever samples are shipped, they must be accompanied by acbaydShipping Manifest enclosed

within the shipping container. In addition, a corresponding electronic version of the Shipping Manifes

*0a@ FTAES0 Ydzad 6S SYFAtSR (2 GKS {GFrE2y2YAO L5 Tl
Shipment Verification Tool as soon as possible after the samples have been shipped. For locations to

which to ship samples, and CLA contract information; gieS NB FSNBy OS /[ ! Qa4 b9hb A
available through the sampling support library.

bl AT GS G2 G(KS G{KALLAYI LyT2NMHIOWM2yb 9FhaihI AYHIING NG/ |

Prepare a shipping Manifest detailing the contents of the shipment, using the Shipment Creation and
Shipment Review applications. Include a printed copy of the Manifest in the shipment box (downloaded
from the Stork Shipment Verification Tool).

Complete packing slip, address shipment, and ship ground to the destination(s) specified in the CLA
G{ KALILAY3I LYF2NXYIGAZY F2NJ OEGSNYLIf ClLOAtAGASEE R2
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Email a digital copy of the shipping manifest emailed to thgrapriate contact at the receiving
analytical laboratory as well as the NEON CLA contact on the day that samples ship by submitting the
shipment in the Stork Shipment Verification Tool.

7.2.6 Laboratory Contact Information and Shipping/Receipt Days
See/ [ ! Q& b9hb AYyUNIyYySG aixidSz I @rAtrofS GKNRBAdAK GKS

7.3 Receiptof Wet Deposition Glassware and Plastic Sample Bottles from external lab and repacking
for return to external lab

The shipping boxes and internal shipping materials for thedeposition glassware and plastic sample
bottles were specifically selected to ensure proper protection and minimize the changes of glassware
breakage. There are two shipping boxes, one for the glassware (funnels and thistle tubes), and the other
for the plastic sample bottles. Keck clips should nosbigped butkept at the DSF or in the hut at each

site.

Table22. Glassware and Sample Bottle packaging and repacking for return to external lab.

Figurel?. The glassware and plastic sample shipping
boxes.

Plastic Sample
Bottle Shipping
Box .

Glassware
Shipping Box
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Figurel8. Each shipping box from the contract laboratory

grftt KIrgS | 4, asS .8&é RIUGS

Figurel9. Internal packaging for the glassware shipping
boxes.

1 (2) Styrofoam bottle shippers (funnels)
1 (2) Cardboard tubes with snap ends (thistle tube

Figure20. The Styrofoam bottle shippers have two halve:

one with ridges, and thether without.
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