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1. Premessa
La presente relazione descrive il Progetto Esecutivo del LOTTO 6 “RELAZIONE TECNICA ACQUISIZIONE DI
SISTEMI DI ANALISI DATI FUNZIONALI AL SSD”, parte del progetto complessivo di “Rafforzamento della rete

ecologica nell'ambito del sistema dei laghi, delle torbiere e dei corsi d'acqua dell'alto appenino modenese”.
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2. Obiettivi

L'intervento progettuale afferente al Lotto 6 si pone come obiettivo quello di fornire i materiali e sistemi di
analisi dati specifici, necessari per I'installazione dei sistemi di supporto alle decisioni (SSD) inerenti la qualita
chimico-fisica dell’acqua dei laghi e delle zone umide, la misura del livello della falda, il campionamento della

flora e vegetazione descritti nella relazione tecnica specifica del lotto 5.
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3. Elenco materiali

| sistemi supporto alle decisioni (SSD) inerenti la qualita chimico-fisica dell’acqua dei laghi e delle zone umide,
la misura del livello della falda, il campionamento della flora e vegetazione, descritti nella relazione tecnica
specifica del Lotto 5, necessitano dell’acquisto, da parte dell’Ente di gestione per i Parchi e la Biodiversita

Emilia Centrale, di materiali e sistemi di analisi dati specifici.

Si riportano di seguito i corpi idrici interessati dalle azioni:

Lago Santo

Lago Baccio

Lago Turchino

Torbiera Maccherie
Torbiera Boccaia
Torbiera Le Lamacce
Torbiera Le Gore
Ghiacci di Monte Albano
Lago Crocette

© Interventi su Laghi
< Interventi su Torbiere
+ Interventi su Pozze Temporanee
Scale di Risalita Ittiofauna
Parco del Frignano
L Siti Natura 2000
[ Iconfine regionale

PROGETTO ESECUTIVO

Rafforzamento della rete ecologica
nell'ambito del sistema dei laghi, delle
torbiere e dei corsi d'acqua dell'alto
appenino modenese

ALLEGATO T3.5
SISTEMA DI SUPPORTO ALLE DECISIONI

INERENTE QUALITA DELLACQUA,
FLORA E VEGETAZIONE

Figura 1 — Localizzazione dei sistemi di analisi dati funzionali alle attivita del lotto 5 - Estratto della Tavola T3.5 “Sistema Supporto
alle Decisioni inerente qualita dell’acqua, flora e vegetazione”.
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3.1. Lago Santo

Per la messa in opera del SSD del Lago Santo e relativa gestione si prevede I'acquisto del seguente materiale.

Tipologia Quantita

Catamarano Aqua Marina Aircat 11'0" inclusi accessori (pompa manuale per
gonfiaggio, 2 remi e sacca per il trasporto).

Bottiglia di campionamento Ruttner 1,8 litri inclusi accessori (peso messaggero
in bronzo 450 g e 30 m di corda poliestere metro marcata diametro 6 mm)

Provette tipo Falcon in PP da 50 ml con appoggio 100
Siringhe in plastica sterili 100 ml 9
Supporto per membrana filtrante in PP & 47 mm 1
Filtri ir_1 fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm - 20
porosita 0,7 ym

Logger HOBO MX801 Submersible 4
Sensore conducibilita/temperatura/profondita HOBO mod. W-CTD-03 (Range 0- 4
76mt)

Sensore ossigeno disciolto HOBO mod. W-DO

Adattatore per secondo sensore HOBO mod. W-ADAPT-2

Protezione contro le incrostazioni durante il campionamento HOBO mod. W- 4
GUARD-2

Datalogger HOBO temperatura e livello del’'acqua mod. U20-001-04 1
Bobina di cavo in kevlar da 30 metri per sostegno datalogger 0,2

Tubo piezometrico in PVC rigido filettato e fessurato diametro 1"1/2 lunghezza
3 m, comprensivo di tappo a vite su ambo i lati. Tappo di testa luchettabile dotato 1
di lucchetto a chiave.

3.2. Lago Baccio

Per la messa in opera del SSD del Lago Baccio e relativa gestione si prevede |'acquisto del seguente materiale.

Tipologia Quantita
Logger HOBO MX801 Submersible 1
Sensore conducibilita/temperatura/profondita HOBO mod. W-CTD-03 (Range O- y
76mt)

Sensore ossigeno disciolto HOBO mod. W-DO 1
Adattatore per secondo sensore HOBO mod. W-ADAPT-2 1
Protezione contro le incrostazioni durante il campionamento HOBO mod. W- y
GUARD-2

Datalogger HOBO temperatura e livello dellacqua mod. U20-001-04 1
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Bobina di cavo in kevlar da 30 metri per sostegno datalogger 0,2

Tubo piezometrico in PVC rigido filettato e fessurato diametro 1"1/2 lunghezza
3 m, comprensivo di tappo a vite suambo i lati. Tappo di testa luchettabile dotato 1
di lucchetto a chiave.

Provette tipo Falcon in PP da 50 ml con appoggio 50
Siringhe in plastica sterili 100 ml 2
Supporto per membrana filtrante in PP & 47 mm 1

Filtri in fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm -

porosita 0,7 um 10

3.3. Lago Turchino

Per la messa in opera del SSD del Lago Turchino e relativa gestione si prevede I'acquisto del seguente

materiale.
Tipologia Quantita
Provette tipo Falcon in PP da 50 ml con appoggio 50
Siringhe in plastica sterili 100 ml 2
Filtri ip fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm - 10
porosita 0,7 um

3.4. Torbiera Maccherie

Per la messa in opera del SSD della torbiera Maccherie e relativa gestione si prevede I'acquisto del seguente

materiale.
Tipologia Quantita
Datalogger HOBO temperatura e livello dellacqua mod. U20-001-04 1
Bobina di cavo in kevlar da 30 metri per sostegno datalogger 0,2

Tubo piezometrico in PVC rigido filettato e fessurato diametro 1"1/2 lunghezza
3 m, comprensivo di tappo a vite su ambo i lati. Tappo di testa luchettabile dotato 1
di lucchetto a chiave.

Provette tipo Falcon in PP da 50 ml con appoggio 50

Siringhe in plastica sterili 100 ml 2

Filtri in fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm -

porosita 0,7 um 10
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3.5. Torbiera Boccaia

Per la messa in opera del SSD della torbiera Boccaia e relativa gestione si prevede I'acquisto del seguente

materiale.
Tipologia Quantita
Datalogger HOBO temperatura e livello del’'acqua mod. U20-001-04 1
Bobina di cavo in kevlar da 30 metri per sostegno datalogger 0,2

Tubo piezometrico in PVC rigido filettato e fessurato diametro 1"1/2 lunghezza
3 m, comprensivo di tappo a vite suambo i lati. Tappo di testa luchettabile dotato 1
di lucchetto a chiave.

Provette tipo Falcon in PP da 50 ml con appoggio 50

Siringhe in plastica sterili 100 ml 2

Filtri in fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm -

porosita 0,7 um 10

3.6. Torbiera Le Lamacce

Per la messa in opera del SSD della torbiera Le Lamacce e relativa gestione si prevede I'acquisto del seguente

materiale.
Tipologia Quantita
Datalogger HOBO Pendant Temperatura 64K mod. UA-001-63 10
Datalogger HOBO temperatura e livello del’'acqua mod. U20-001-04 1
Bobina di cavo in kevlar da 30 metri per sostegno datalogger 0,2

Tubo piezometrico in PVC rigido filettato e fessurato diametro 1"1/2 lunghezza
3 m, comprensivo di tappo a vite su ambo i lati. Tappo di testa luchettabile dotato 1
di lucchetto a chiave.

Provette tipo Falcon in PP da 50 ml con appoggio 50

Siringhe in plastica sterili 100 ml 2

Filtri in fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm -

porosita 0,7 um 10

3.7. Torbiera Le Gore

Per la messa in opera del SSD della torbiera Le Gore e relativa gestione si prevede I'acquisto del seguente

materiale.

Tipologia Quantita
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Datalogger HOBO Pendant Temperatura 64K mod. UA-001-63 10
Interfaccia USB ottica mod. BASE-U-4 1
Datalogger HOBO temperatura e livello del’'acqua mod. U20-001-04 2
Bobina di cavo in kevlar da 30 metri per sostegno datalogger 0,2

Tubo piezometrico in PVC rigido filettato e fessurato diametro 1"1/2 lunghezza
3 m, comprensivo di tappo a vite suambo i lati. Tappo di testa luchettabile dotato 1
di lucchetto a chiave.

Provette tipo Falcon in PP da 50 ml con appoggio 50

Siringhe in plastica sterili 100 ml 2

Filtri in fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm -

porosita 0,7 um 10

3.8. Pozza temporanea Ghiacci di Monte Albano

Per la messa in opera del SSD della pozza temporanea Ghiacci di Monte Albano e relativa gestione si prevede

I’acquisto del seguente materiale.

Tipologia Quantita
Datalogger HOBO temperatura e livello del’acqua mod. U20-001-04 1
Bobina di cavo in kevlar da 30 metri per sostegno datalogger 0,2

Tubo piezometrico in PVC rigido filettato e fessurato diametro 1"1/2 lunghezza
3 m, comprensivo di tappo a vite su ambo i lati. Tappo di testa luchettabile dotato 1
di lucchetto a chiave.

Provette tipo Falcon in PP da 50 ml con appoggio 50

Siringhe in plastica sterili 100 ml 2

Filtri in fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm -

porosita 0,7 um 10

3.9. Pozza temporanea Lago Crocette

Per la messa in opera del SSD della pozza temporanea Lago Crocette e relativa gestione si prevede I'acquisto

del seguente materiale.

Tipologia Quantita
Datalogger HOBO temperatura e livello dellacqua mod. U20-001-04 1
Bobina di cavo in kevlar da 30 metri per sostegno datalogger 0,2
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Tubo piezometrico in PVC rigido filettato e fessurato diametro 1"1/2 lunghezza

3 m, comprensivo di tappo a vite su ambo i lati. Tappo di testa luchettabile dotato 1
di lucchetto a chiave.

Provette tipo Falcon in PP da 50 ml con appoggio 50
Siringhe in plastica sterili 100 ml 2
Filtri in fibra di vetro tipo 698 F - @ 47 mm - peso 75 g/m2 - spessore 0,45 mm - 10

porosita 0,7 ym

10
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4. Specifiche tecniche

Per le principali voci precedentemente elencate si riportano le specifiche tecniche dei modelli individuati.

In particolare si riportano le seguenti specifiche tecniche:

4.1. Catamarano Aircat 11'0"

AIRCAT
1 1 IOII

Accessori in dotazione: borsa di trasporto, pompa di gonfiaggio e 2 remi.

11
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PROOG®] T 1 ACCADEBRPM 4 ME DD A DD I SYPPORN 1O
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SERIE CATAM ARANI GONFIABIL
MISURE: 9'4"E 110" I

Dotato di uno scafo a tunnel ultra stabile e di un ampio spazio sul ponte, questo catamarano

gonfiabile éimpressionante perla sua eccezionale capacita e 1a capacita di sfidare venti e onde a velocita
sostermita. E se avete voglia di un campeggio da asportocon la vostra famiglia? Basta portare tutta
I'attrezzatura e godersi il viaggio.

Disponibile nelle misure 2.85 m e 3.35 m dilunghezza, entrambecon una larghezza di 1.6 m.
ATRCAT é un'im barcazione ideale perla sicurezza in acquae un'im barcazione daturismo. L'esclusivo
design a prua aperta é il preferito dagli amanti della pesca e delle immersioni, offrendo una spaziosa
piattaform a per starein piedi o niposare.

Costruito con la tecnologia di saldatura ad alta frequenza esclusiva di Aqua Marina perle camere
tubolari, combinando 1a tecnologia Drop Stitch Light applicata al ponte pneumatico, AIRCAT &

nato per essere sicuro, ngido, super stabile, ma ultraleggero. Sono finifi i giomi in cui era

necessario un rimorchio dedicato.

Ora bastariporlo nella borsa da trasporto.insieme a tutti gli accessori coordinati: puo essere

trasportato sui sedili posteriori della maggior parte delle auto. Il nostro nuovo AIRCAT sara la garanzia
di una giomata di divertim ento erelax!

o

12
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SPECIFICHE

vV VvV

AIRCAT 94" AIRCAT 110"
MCCELLO
Modello BT-AC288 Modello BT-AC33S
PRCDOTTO
947/285%m 11'0"/R8m
LUNGHEZZA
&"/160cm @"/160cm
LARGHEZZA
66,1 itbre / 30kg 73 9libbre /33 Skg
PESO
Aria DWF Aria DWVF
PAVIMENTO
4+1 4+1
CAMERE DARIA
37KW/sCV TSEW/90CY
MOTCRE FUCRIBCRDO
880 libbre / 400kg 1100 kitbre / S00kg
. CARICO UTILE MASSIMO _

MASSIMO PASSEGGERI

13
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4.2. Sensori parametri chimico-fisici dell’acqua

“080!J

Data Loggers

HOBO MX800
Multiparameter Water
Quality Data Loggers Key Advantages

i < 2 » Fast data offload via Bluetooth to HOBOconnect app
The ultimate solution for collecting » Interchangeable sensors — swap out sensors for different

critical water level & water quality data applications
= Water detect feature indicates when logger was out of the water

) ) ) (MX801)
An affordable. highly configurable solution for » Built-in barometric pressure sensor plus time-saving direct data
monitoring water conductivity, temperature, depth, offload without removing sensor from the water (MX802)
and dissolved oxygen. HOBO MX800 series «» Guided calibration ensures accurate data

Bluetooth loggers come in an easy-to-deploy fully
submersible model (MX801) and a direct-read

model (MX802) for convenient data offload without ~ Minimum System Requirements
removing the sensor from the water.

Supported Measurements: -

HOBOconnect Mobile or
Water conductivity/salinity, temperature, level, and Sespgds  Windows

dissolved oxygen

Get more water quality measurements with one data logger

An adapter lets you attach two sensors to one MX800 logger, so you can
measure dissolved oxygen, conductivity. temperature, and depth with a single
platform.

14
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b For complete information and accessories, please visit: www.onsetcomp.com

Sensors
Conductivity Temperature DO/ Temperature

Electrical conductivity and specific con- -20° to 50°C (-40° to 122°F), 0 to 60 mg/L; 0-600% Saturation /
Range ductance; 0 to 100,000 pS/cm non-freezing water -5t0 50°C (23 to 104°F ), non-freezing

¢ .;5: mym e £0.15°C (£0.27°F) from 0* to 50°C (32¢ Out-0fbox *0.2 mo/L over the range of 0 to
ACURCY  salinity: +/2% ofreading or 0.1 PSU, to 122°F) Dot g%m Calldrannt

whichever is greater : )
0.1 pSicm from 0 to 1,000 pSicm 0.01 maiL/

Resolution 1 pSicm from 1,000 to 10,000 pSicm 0.01°C at25°C (0.018°F at 77°F) o 0"1’C (Og(,)L4=F)

10 pSicm from 10,000 to 100,000 pSicm . .

Part Number W-CTD-01 W-CTD-02 W-CTD-03 W-CTD-01
0to 207 kPa (0 to 30 psia);, Oto400kPa(OtoS8psiay 0to850kPa(0to123.3 0to 145kPa {0 to 21 psia)
Range 0to9m{0to30 ft)water 0to306m@to100f) psia;0to76.5m(0to251 Oto4 m(0to 13 &) water
depth at sea level water depth at sea level ) water depth at sea level depth at sea level
Typical error: +/-0.05% FS, Typical error: 20.05% FS,  Typical error: 20.05% FS, Typical error: £0.075% FS,
Water Level Accuracy® 0.5 cm (0.015 ) water 1.5 cm (0.05 ) water 3.8 cm (0.125 ) water 0.3 cm (0.01 ) water
Resolution 0.21 cm (0.007 f) 0.41 cm (0.013 #) 0.87 cm (0.028 ) 0.14 cm (0.005 f)
+0.3% FS, 0.62kPa (0.09 *0.3% FS, 1.20kPa (0.17 20.3% FS, 2.55kPa (0.37 20.3% FS, 0.43 kPa (0.063
RawP ressure Accuracy™ psi) maximum error psi) maximum error psi) maximum error psi) maximum error
Data Loggers
Operating Range -40° to 50°C {-40° to 122°F), cannot be frozen in ice
Transmission Range Approximately 30.5 m (100 f) line-of-sight
Wireless Data Standard Bluetooth 5
Maximun Cable Length N/A 120m (400 ft)
Logging Rate 5 second to 18 hours
Events are logged when logger is submerged or
Water Detect removed from the water (MX801 only) NA
Time Accuracy =1 minute per month 0° to 50°C (32° to 122°F)
Barometric Pressure (MX802 only)
Measurement & Calibrated NIA 66 to 107 kPa (9.6 to 15.5 psia),
Range -20° to 50°C (-4° to 122°F)
Typical error: #0.2 kPa (0.029 psi)
Acctwacy: s Maximum error: £0.5 kPa (0.073 psi)
Resolution NIA <0.01 kPa (0.0015 psi)
Battery Four AA 1.5V lithium batteries, user replaceable
B Life With W-CTD or W-CT sensors: 2 years, typical with 1-minute logging interval or slover
attery With W-DO sensor. 1-year, typical with S-minute logging interval or slower
Memory 730,000 ts, divided bet ch Is (4 Mbyte memory)
Material Outer enclosure: P olycarbonate/PBT blend with brass inserts; Interior: P olycarbonate/PBT;
Gasket: Silicone foam. Cable channel: Santoprene™ TPE
Dimensions Logger diameter. 4.14 cm (1.63 inches), Length without sensor: 20 cm (8 inches)
Weight MX801 Logger: 213g (7.51 02) MX802 Logger: 2159 (7.58 0z)
T g 5 2 |P67, NEMASG; Weatherproof (with cable or Termination
Environmental Rating |P68; waterproofto 100m (with senson(s) attached) Plug attached); this model is not waterproof
CE & UKCA Compliant Yes
*Pressure A y: Absoly sensor y indudes all sensor drift, £mp , and h is-induced errors.
** Raw Pressure Absolute p sensor y incdudes all sensor drift, £ mperature, and hysteresis-induced errors.

15



[ )
.'d parchi
/ emilia
centrale

4.3. Sensori misura temperatura

HOBO® Pendant® Temperature Data Logger (UA-001-64) Manual 5. ogcers

The HOBO Pendant Temperature Data Logger s a waterproof, onechannel logger with 10-bit
resolution and can record up to approximaely 52,000 measurementsor internal logger events.

v .
The logger uses a coupler and optical base station with USB interfacefor launching and data
| readout by acomputer. Onset software isrequired for logger operation. Vist
www.onsetcomp.com/support/help-center /software/hoboware.

Specifications

MeasurementRange -20° to 70°C (-4° to 158°F)

Alms High and low alarmscan be configured for total amount of contiguous or
non-contiguoustime outside of user-defined limits between -20° and 70°C
[-4° to 158°F)

Accuracy +0.53°C from O° to 50°C (£0.95°F from 32° to 122°F), see PlotA

HOBO Pendant Resolution 0.14°Cat 25°C(0.25°F at 77°F), see Plot A
JIemperature Data logger
Drift Less than 0.1°C/year (0.2°F/year)
Models: UA-001-84 ResponseTime Airflow of 2 m/s (4.4 mph): 10 minutes, typicalto 90%
x Water: 5 minutes, typical to90%
Required ltems:
+1 mi s .
. HO Ao i TimeAccuracy +1minute per month at 25°C (77°F), see Plot B
+ USB cable Operating Range In water/ice:-20° to 50°C (-4° to 122°F)
« Optic USB Base Station In @ir:-20° to 70°C (-4° to 158°F)
{BASE-U-4) o HOBO Water Depth Rating 30 m from-20° to 20°C (100 ft from-4* to 63°F), seePlot C
Waterproof Shuttle
(U-DTW-1) & Coupler NIST Traceable Available fortemperature only at additional charge; temperature range
(COUPLER2-A) Certification -20° to 70°C (-4° to 158°F)

Battery Life 1 year typical use; deployments in extremely cold or hot tempersturesor
at logging intervalsfasterthan one minute may significantly reduce battery
life.

Memory 64K bytes [approximately 52K sample and eventreadings)

Materials Polypropylene case; stainless steel screws; Buna-N o-ring

Weight 15.0g(0.53 oz)

Dimensions 58x33x23mm(2.3x1.3 x0.9inches)

Environmenta|Rating IPE8; not rated for usein directsunlight.

( € The CE Marking identifies this produ ct ascomplying with all relevant
directivesin the European Union (EU).

Passed RTCA DO160G, part 21H

' »o
—] R — ]
= a0
e
g i
€
i g 0
i L, s
. "' y 000
® 4 © 2 s » s o
Temmperature (°C) Temperature {"C)
PlotA PlotB
L
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hnp\unnm e -
Plot C
8531-P
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Connecting the Logger
The HOBO Pendant logger requires the followngto connect to
the computer:

* Optic USB Base Station (BASE-U-4) or HOBO Water proof
Shuttle (U-DTW-1); coupler (COUPLER2-A); HOBOware 2.2
or later

if possible, avoid connecting at temperatures below 0°C (32°F)

or above50°C (122°F).

1. Plugthe USB connector on the base station into an available
USB port on your computer.

2. Insertthe logger and the base station into the coupler, as
shown inthe following diagram.

For BASE-U-4 or the HOBO Waterproof Shuttle, firmly insert
the optical end of the base station into the D-shaped end of
the coupler and make sure that the ridge on the logger is
algned wih the groove in the coupler.

To BASE-U-4 or
HOBO W aterprool Shuttie
- Optical
) z LOGGER
= communication =

\ window - N\
\ \

F ‘ Ridge side down
COUPLERZ-A Coupler lever {for use with
HOBO W aterproof Shuttie}

3. Ifyou areusing the HOBO Waterproof Shuttle, briefly press
the coupler lever to put the shuttie into base station mode.

4. ifthelogger has never been connectedto the computer
before, it may take a few seconds for the new hardware to
be detected.

5. Us=the logger softwareto set up the alarms and to launch
and read out the logger.

You can read out the logger or check itsstatuswhileit

continuesto log, stop it manually with the software, or let it

record data untiithe memory isfull. Refer to the software

user's guide for complete detaik on launching, reading out, and

viewing datafrom the logger.

Important: Do not cover the optical communicationwindow in
the logger (shown in diagram above) with a label or sticker as
that may interferewith the communications with the base
staionor shuttle.

Triggered Start

You can configure this logger to start at your command, using

the magnet n the coupler totrigger astart.

1. Us=HOBOware to launch the logger with Using Coupler
selected. Remove the logger from the coupiler.

2. Bring the logger and an empty coupler or strong magnetto
the deployment location.

parchi
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Important: Any magnet cantrigger a start. This can be helpful,
but it can also cause a premaure start. Keep the logger away
from strong magnetic fields until you areready to begin
logging.

3. When you are ready for the logger to start logging, insert
the logger into the empty coupler (or place it nexttoa
strong magnet) and removeit ater threeseconds

Important: The logger will not launch if the base stationisin

the coupler.

4. Verify that the logger’s light isblinking at keast every four
seconds

Sample and Event Logging

The logger canrecord twotypes of data: samplesand internal
logger events. Samples arethe measurements recorded at each
logging interval (for example, temperature every minute). Events
areindependent occurrencestriggered by a logger activity, such
as Bad Battery or Host Connected. Events helpyou determine
what was happeningwhilethe logger was logging.

Operation

Lights (LEDs) on the front of the logger confirm logger
operation. The following table explinswhenthe lights blink
during logger operation.

When: The Lights:

The loggerislogging Blink at the logging interval:

fasterthan four * Green LEDif temperatureisOK

seconds * Red LEDif high alarm has been triggered

* BlueLED if low alarm hasbeentriggered

The loggerisloggingat  Blink every four seconds:

four secondsorslower  « Green LEDif temperatureisOK
* Red LEDif high alarm has been triggered
* BlueLED if low alarmhasbeentriggered

The loggerisawaiting Green lightblinks once every eight seconds
a3 startbecauseitwas until Iaunchbegins

configured to start

logging Atintenval,On

Date/Time, or Using

Coupler

Protecting the Logger

The logger canbedamaged if the water depth rating is
exceeded. The depth rating is approximately 30 m (100 ft) at
temperaturesbelow 20°C (68°F), but is less in warmer water.
Refer to Plot C for details

Do not store the logger in the coupler. Removethe logger from
the coupler when you are not using it. Whenthe logger isin the
coupler or near amagnet, it consumes mor e power and will
drain the battery prematurely.

Keep the logger away from magnets. Being near amagnet can
cause false coupler eventsto be logged. it can also launch the
logger prematurely if it was waiting for atrigger start.
Periodically inspect the desiccant and dry it £ it isnot bright
blue. The desiccant pack is located in the cap of the logger. To
dry the desiccant, remove the desiccant pack from the cap and
leave the pack in awarm, dry location untilthe bright blue
color is restored. (Refer to the Battery section for instructions
on removing and replacing the logger cap.)

US. and International Sales: 1-508-755-9500
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Temperture Range Desiccant Maintenance Schedule

Less than 30°C (86°F) Approximately once per year

30° to 40°C [86° to 104° six months

Over 40°C(104°F)

Approximately evi
Approximately every three months

Note: Static electricity may cause the logger to stop logging.
To avoid electrostaticdischarge, transport the logger in an ant+
static bag, and ground yourself by touching an unpainted metal
surface before handlingthe logger. For more information,
search for “static discharge” inon www.onsetcomp.com.

Alarms

Configure alarmsto flash a warning on the high or low LEDs if

meonitored sensor falls outside user-selectable Imits.

1. From the Launch Logger window in HOBOware, clickthe
Alarms button to openthe Configure Alarms window.

Configure Alarms =

Sewracs Alaim Settongs
Sensor; 1] Temperstes ()

Mac 130,000 47 |~
ko A Nammber of ot of cange samplos
# “ lopged belors alarm rabed:

¥ Mgh Alarm 85,000 S5 00w 00 M 12 Sac
¥ Low Alarm  48.000
* A e A e -
SO ) by b T

Mo 4000 F

Senuor Aarm Mode

o Cumdative: R slarm whan senser 15 out-of Tagn for 3 partider mumber of
Aamples (wlected sbowe) acuTristed over fhe entse eployment

Commactwe: Raise slarm when samscr & out-of-range Consecutively for 3 parscder
e of samples (veiected sdove)

lp Cancet o

2. Select the check box for the High Alarmand/or the Low
Alarm. Type avalue in each box to define the alam
threshold or use the sliders

3. Typethe number of out-of-range samplesthat are needed
totrigger eachalam.

4. Choosean Alarm Mode. If you select Cumulaive, thealam
istriggered after a specific number of samples have been
logged above or below an allowedvalue, even if the
samples are not logged consecutively. If you select
Consecutive, the alarm & triggered only when the value has
been above or below an allowed value for a specific amount
of tme. If thevaluegoes back in range beforetriggering the
alarm, the count isreset.

5. Click OK whendone.

Battery

The logger requres one 3-Voit CR-2032 lithium battery. Batery
lifevaries based on the temperature and the frequency at
whichthe logger isrecording data (the logging interval). Anew
battery typically latsoneyear with logging intervaksgreater
than one minute. Deployments in extremely cold or hot
temperatures, or logging ntervals faster than one minute, may
significantly reduce battery life. Continuouslogging at the
fastest logging rate of one secondwill deplete the battery inas
little as twoweeks.

Replacing the Battery
You will need a small Philips head screwdriver and silicone-
based O-ring grease, such as Parker Super-O-Lube, to complete
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these steps (no petroleum-based lubricants). The logger should
be wipedcleanand dried completely before opening it.

To replacethe battery:

1. Avoid electrostatic discharge while handling the logger and
internal circuit board; ground your seif by touching an
unpainted metal surface. Hold the circuit board by itsedges
and avoid touching electronis.

2. Working on aclean, dry surface, removethe twoscrews
that secure the end capto the case and removethe cap.

3. Examinethe desiccant pack that istucked into the cap. If
the desiccant is not br ght blue, put the desiccant pack in a
warm, dry place until the blue color isrestored. Or, for
faster drying, the desiccant can be dried for twohoursina
70°C (160°F) oven.

4. Gently tapthe case to loosenthecircuit board and remove
it from the case.

"'\r\/

AN\«

\
y -
o)) o)
‘ ) /> . Y 3 3

Ze/) — *‘i‘ \\\ : /
C-ring bnend cap, with ircuitboard ¥ \bgggercase
desiccanttucked inside

5. Carefully push the battery out of the holder with asmall
nonmetallic blunt instrument.

Insert a new battery, positive sidefacing up.

7. Return the circuit board and label to the case, carefully
algningthe circuit boardwith the groovesin the case so
that the battery faces the ridged side of the case.

8. Removethe O-ring from the end cap. Use the thumb and
finger of one hand to heldthe cap from thetop and
bottom, and use thethumb and fingers on your other hand
to slidethe O-ring to form a loop as shown. Use this loopto
rofl the O-ring off the cap.

9. Inspect the O-ring for cracks or cutsand replace it ¥ any are
detected (the O-ring is included in the Pendant replacement
partski, UA-PARTSKIT).

10. Usingyour fingers (not cloth or paper), spread a small dot of
silicone-based grease on the O-ring, just encughto moisten
it all the way around and making surethat the entire O-ring
surface iscompletely coated with grease. Asyou work the
grease into the O-ring, make surethere isnogritor debrs
on the O-ring.

US. and International Sales: 1-508-755-9500
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. Placethe O-ring back on the end cap, making sureit s fuly
seaed and levelin the groove. Make sure the O-ring & not
pinched or twisted and that no dirt, lint, hair, or any debrs
istrapped on the O-ring. This is necessary to maintaina
waerproof seal.

1

~

. Very slightly grease the inside rim of the case, especially
around the screw holeswith the siiconegreass, just
enough to moistenthe inside edges without touching any
circuitry. Make sure that there is no excess lubricant that
couldget onto the logger electronicsor label. Makesure
ther e is no debris on this surface.

13. Check that the desiccant pack istucked into thecap.

14. Carefully push the end cap into the lubricated case until the
screw holesare algned. Visually check that the O-ring forms
auniform sedl all around.

1

w

. Re-fastenthe screws. Tighten the screws untilyoufeel
them hit the bottom of the screw holes but not so tight
that they distort the clear housing.

A WARNING: Do not cut open, incinerate, heat above

85°C (185°F), or rechargethe lithium battery. The battery may
explode if the logger is exposedto extreme heat or conditions
that could damage or destroy the battery case. Do not
dispose of the logger or battery in fire. Do not exposethe
contents of the battery to water. Dispose of the battery
according to local regulations for lithium batteries.

2024 Oncet Computer Corparason. Al nghts reserved. Onet, HOBO, ., v ademarks
od trademarks of Onset Computer Comaration. All other tademarks are the property of ¢ espoctie
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4.4, Sensori misura livello della falda

HOBO® U20 Water Level

Logger (U20-001-0x and U20-001-0x-Ti) Manual

Data Loggers

The HOBO U20 Water Level Logger isused for monitoring changing water kevesina
widerange of gpplications including streams, skes wetlands, tidal areas and
groundwater. The loggers aretypically deployed in existing welis or stiling wells
installed specifically for deploying the loggers. This logger features high accuracy at
agreat price and HOBO ease-of-use, with no cumbersomevent tubes or desicants
to maintain.

The logger uses a maintenance-free absolute pressure sensor and featuresa
durable stainless steel or titanium housing (depending on model) and ceramic
pressure sensor. The HOBO Water Level Titanium isrecommended for saltwater
deployment for recording water levels and temperatures in wetlands and tidal
areas The logger uses precision electronics to measure absolute pressure and
temperature and has enough memory to record over 21,700 combined presure
and temperature measurements

Specifications

HOBO Water Level Logger

Pressure{Absolute) and Water Level Measurements U20-001-01and U20-001-01-Ti

Models:

Operation Range

* U20-001-01 (30-foot depth)
and U20-001-01-Ti (30-foot

0 to 207 kPa (0 to 30 psia); approximately O to 8 m (Oto 30 ft)
of water depth at sea level, or Oto 12 m (0 to 20ft) of waterat
3,000m (10,0001t} of altitude

depth/Titanium)

Factory Calibrated Range

63 to 207 kPa (10 to 30 psia), 0° to 40°C (32° to 104°F)

* U20-001-02 (100-foot depth)

and U20-001-02-Ti {100-foot BurstPressure 310kPa (45 psia) or 18 m(E0ft) depth
depth/Titanium) Water Level Accuracy® Typical error: +0.05% FS, 0.5 cm (0.015 ft) water
+ U20-001-03 (250-foct depth) Maximum eror:+0.13 FS, 1.0 cm (0.03t) water
and U20-001-03-Ti (250-foot
depth/Titanium) Raw Pressure Accuracy®* +0.3% FS,0.62 kPa (0.09 psi) maximum error
+ U20-001-04 (13-foot depth) Resolution <0.02 kPa (0.003 psi), 0.21 cm (0.007 ft) water

and U20-001-04-Ti (13-foot

depth/Titanium)

Pressure Response Time {90%)+**

<1 second; measurement accuracy alsodependson
temperature responsetime

Required ltems:

Pressure(Absolute) and Water Level Measurements U20-001-02 and U20-001-02-Ti

* Coupler (COUPLER2-B) with

USBOptic BaseStation
(BASE-U-4)or
HOBOWaterproof Shuttle

Operation Range

O to 400kPa (O to 58 psia); approximately Oto 30.6m (0 to 100
ft) of waterdepth at sealevel, or Oto 33.6 m (Oto 111 ft) of
water at 3,000 m (10,000ft) of altitude

(U-DTW-1)

Factory Calibrated Range

€3 to 400 kPa (10 to 58 psia), 0° to 40°C (32° to 104°F)

* HOBOware® Pro

BurstPressure S00kPa (72.5 psiz) or 40.8m (134 ft) depth
Accessories: Water Level Accuracy® Typical error: 30.05% FS, 1.5 cm (0.05ft) water
+ Cable (CABLE-1-3000r Maximum emror: 0,13 FS, 3 cm (0.1 ft) water
CABLE-1-50) and Cable Crimp Raw Pressure Accuracy** +0.3% FS, 1.20kPa (0.17 psi) maximum error
(CABLE-1-CRIMP) . R
+ Replscement Coupler Resolution <0.04 kPa (0.006 psi), 0.41 cm (0.013 ft) water
(COUPLER2-B) Pressure Response Time {903+ <1 sacond; measurement accuracy alsodependson

temperatureresponsetime

Pressure{Absolute) and Water Level Measurements U20-001-03 and U20-001-03-Ti

Operation Range

O to 850 kPa (0 to 123.3 psia); appraximatelyOto 76.5m (O to
251ft) of water depth atsealevel, orOto 79.5m (O to 262 ft)
of water at 3,000 m (10,000 ft) of altitude

Factory Calibrated Range

€3 to 850 kPa (10 to 123 3 psia), 0° to 40°C (32° to 104°F)

BurstPressure 1200 kPa (174 psia) or 112 m (368 ft) depth

Water Level Accuracy™® Typical error: 20.05% FS, 3.8 cm (0.125 ft) water
Maximum error: £0.1% FS, 7.6 cm (0.25 ft) water

Raw Pressure Accuracy* ¥ +0.3% FS, 2.55 kPa (0.37 psi) maximum error

12315-)
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HOBO U20 Water Level Logger Manual

Specifications (continued)

Pressure [ Absolute} and Water Level Measurements U20-001-03 and U20-001-03-Ti {continued)
Resolution <0.085 kPa (0.012 psi), 0.87 cm (0.028 ft) water

Pressure Response Time (90%)**+* <1 second; measurement accuracy alsodependson temperature responsetime

Pressure {Absolute} and Water Level Measurements U20-001-04 and U20-001-04-Ti

Operation Range

Oto 145 kPz (O to 21 psia); approximataly O to 4 m [Oto 13 ft) of water depth atsealevel, orOto 7 m [Oto
23 ft) of water at 3,000m (10,000 ft) of altitude

Factory Calibrated Range

63 to 145 kPa (10 to 21 psia), 0° to 40°C (32° to 104°F)

BurstPressure 310kPa (45 psia) or 18 m(E0ft) depth

Water Level Accuracy® Typical error: £0.075% FS, 0.3 cm (0.01 ft) water
Maximum ermror:+0.15% FS, 0.6cm (0.02 ft) water

Raw Pressure Accuracy** +0.3% FS, 0.43 kPa (0.063 psi) maximum error

Resolution <0.014 kPa (0.002 psi), 0.14 cm (0.005 ft) water

Pressure Res ponse Time (90%)*++

<1 second; measurement accuracy slsodependson tempersture responsetime

Temperature Measurements | All Models)

Logger

Operation Range -20° to 50°C (-4° to 122°F)

Accuracy +0.44°C from O° to 50°C (+0.75°F from 32° to 122°F), see PlotA
Resolution 0.10°Cat 25°C(0.18°F at 77°F), see Plot A

Response Time {905¢) S minutes in water (typical)

Stability (Drift) 0.1°C (0.18°F) per year

Real-time Clock * 1 minute per month O° to 50°C (32° to 122°F)

Battery 2/3AA, 3.6Volt lithium, factory-replacesble

Battery Life (Typical Use)

S years with 1 minute or greaterlogging interval

Memory {Non-volatile)

64K bytes memory (spprox 21,700 pressure and temperature samples)

Weight

Stainless steel models: spproximately 210 g (7.4 oz)
Titanium medels: approximately 140 £ (4.8 oz)

Dimensions 2.46 cm|(0.97 inches) diameter, 15 cm (5.8 inches) length; mounting hole 6.3 mm (0.25inches)diameter
Wetted Materials Stainless Steel models: 316 stainless steel, Viton® O-rings, acetal cap, ceramic sensor
Titanium models: Titanium, Viton C-rings, acetal cap, ceramic sensor
Logging Interval Fixed-rate ormultiple logging intervals, with up to 8 user-defined logging intervals and durations; logging
intervals from 1 second to 18 hours. Referto the HOBOware software manual.
Launch Modes Immediate start and delayed start
Offload Modes Offload while logging; stop and offload

Battery Indiation

Battery voltage can beviewed in status screen and optionally logged indatafile. Low batteryindication in
datafile.

Environmenta|Rating

IPES

ce

The CE Marking identifies this product as complying with all relevant directives in the European Union (EU).

* Water Lavel Accuracy: With accurate rference water level measurement, known water density, PlotA

accurate Barometric Compensation Assistantdats, and 3 stable temperature environment

** Raw Pressure Accuracy: Absolute pressure sensor accuracy includesall sensor drift, temperature,
and hysteresis-induced errors.

— Y -

s
*** ChangesinTempersture: Allow 10 minutesin water to achieve full temperature compensation of g
the pressure sensor. Maximum error due to rapid thermal changes is spproximately 0.5%. 3 &
§
3
H
3
L DI 5
Temperature (°C)
1-800-LOGGERS 2 wWww.onsetcomp.com
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Software

HOBOware Pro software isrequired for logger operation. Using
areferencewater level, HOBOware Pro automatically converts
the pressure readings intc water level readings. The software
also supports compensation for temperature, fluid densty, and
barometric pressure.

Communication

For launching and reading out the Water Level logger in the
field, you can use a Igptop computer with HOBOware Pro and
an Onset Optic USB Base Station (BASE-U-4), with acoupler
(COUPLER2-B) or the HOBO Waterproof Shuttle (U-DTW-1) with
acoupler (COUPLER2-B).

The optical nterface aliows the logger to be offloaded without
breaking the integrity of the seals. The USB compatibility allows
for easy setup and fast downloads.

Barometric Compensation

The HOBO Water Level Logger records absolute pressure, which
is later converted to water level readings by the software. In
this gpplication, absolute pressure includes atmospheric
pressure and water head. Atmospheric pressure is nominally
100 kPa (14.5 psi) at sea kevel, but changeswith weaher and
alttude. Left uncompensated, barometric varigions couid
result in errors of 0.6 m (2 ft) or more.

To compensate for barometr i pressure changes, you can use
the HOBO U20 Water Level Logger s a barometric reference.
The barometric reference istypically deployed in thesame well
or at the ssme location asthewater level of interest, but rather
than being placed in the water column, it isdeployed abovethe
waer inar.

Barometr  pressure readings are consistent aCross aregion
(except during fast-moving weaher events), so you can
generally use barometric pressure readingstha aretaken
within 15 km (10 miles) of the logger or more, without
signficantly degrading the accuracy of the compensation.

Therefore, one U20 or weather station (HOBO U30 or H21
recommended) can be used to compensate all of the water
level loggersin an area. The U20-001-01 mode! with its0-9m
(030 ft) range or the U20-001-04 with itsC—4m (C-13 ft) range
are both good barometric references dueto ther smaller
range, temperatur e-compensated accuracy, and rugged
stainless steel case. HOBOware Pro includes a Barometric
Compensaion Assistant for easy and accurate barometric
compensation.

LEDs

A lght (LED) in the communications window of the logger
confirms logger operaion.

The following table explains when the logger binks during
logger operaion:
When:
The loggerislogging

The Light

Blinks once every one tofour seconds [the
shorter the logging interval, the faster the
light blinks); blinks when logging asample
Blinks once every eight seconds until
logging begins

The loggeris
awaiting 3 start
becauseitwas
Izunchedin Start At
Interval or Delayed
Start mode

Calibration

The pressure sensor in each HOBO Water Logger isindwidually
calbrated. During calbration, raw pressuresensor data s
collected at multiple pressures and temperatures over the
calbrated range of the logger (see the specficationstable). Ths
data is usedto gener ate calibration coefficients that are stored
in the logger’s non-voiaile memory. The calibration coeffcients
are then checked to be sure that the logger meets its stated
accuracy over the calbrated range.

The pressure sensor can be used at pressures and temper &ures
that areoutside of the calibraed range, but the accuracy
cannot beguaranteed.

Important: Never exceed the burst pressure of the sensor!

Sleep Mode

The logger consumes signficantly more power when itis
“awake"” and connected to a base station or shuttle. To
conserve power, the logger will go into a low-power (sleep)
mode if there has been no communication with your computer
for 30 minutes To wakeup the logger, remove the logger from
the coupler, wait amoment, then re-insert the logger.

Sample and Event Logging

The logger can record two types of data: samples and events.
Samples are the sensor measurementsrecorded at each logging
interval (for example, the pressure every minute). Events are
independent occurrences triggered by a logger activity, such as
Bad Battery or Host Connected. Events help you determine
what was happening while the logger was logging.

The logger stores 64K of data, and can record over 21,700
samples of pressure and temperature.

Setup

Beforeyou deploy the HOBO U20 Water Level Logger in the
field, perform the following steps in the office:

1. Start HOBOware.

2. Connect the logger to the computer. Seethe next section.

3. Verify the satus. Click Status on the toolbar and observe
that the absolute pressure s near barometric pressurefor
the location and the temperature is near the actual
temperature.

1-800-LOGGERS
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4. Launch the logger. See the HOBOware User’s Guide for
details

* Makesure both Abs. Pressure and Temperature are
selected (temperature isrequired for temperature
compensation of pressure).

* Logging Battery Voltage is not esential since you can
check the battery vokage using the Statusscreen at
launch or readout of logger.

Connecting the Logger to a Computer

The HOBO Water Level Logger requires a coupler (COUPLER2-B)
and USB Optic Base Station (BASE-U-4) or HOBO Water proof
Shuttle (U-DTW-1) to connect to the computer.

1. Foliow the instructionsthat camewih your base station or
shuttle to attach the base station or shuttie to a USB port
on thecomputer.

2. Unscrew the black plastic end cap from the logger by
turning it counter-clockwise.

3. Attach the coupler to the base station or shuttle

4. Insert the logger into the coupler with the fiat edge on the
logger algned with the arrow on the coupler label Gently
twist the logger to be sure that it is properly seated in the
coupler (it should not turn).

NOTE: if you are using the Waterproof Shuttle, briefly press the
coupler lever to puttheshuttle into base station mode.

WATER LEVEL LOGGER

Algn flat with
arrow on label

NS \ = O

s
S
To base station

Coupler lever
(for use with HOBO Waterproof Shuttie)

If the logger has never been connected to the computer before,
it may take a few seconds for the new hardware to be detected
by the computer.

Important: USB communications may not function properly &
temperatures below 0°C (32°F) or above 50°C (122°F).

Deploying the Logger

The HOBO Water Level Logger is designed to be easy to deploy
in many environments. The logger uses an absolute pressure
sensor, so no vent tube is required. The small size of the logger
isconvenient for use in smallwells and allows the logger to be
mounted and/or hidden in the field.

1 WATER LDV

Deployment Guidelines

Full Temperature Equilibrium

The pressure sensor stemperaurecompensated over the
range of 0° to 40°C (32° to 104°F). To obtain the highest level of
accuracy, the logger should be aliowed to come to full
temperature equilibrium (approximately 20 minutes) before
the reference level isrecorded.

Sudden Temperature Changes

Sudden temper &urechanges should be avoided. When
deploying aHOBO Water Level Logger for barometric presure
reference, some consideraion should be made to minimize the
rate of temperatur e fluctuations Ideally, the barometric
pressure reference logger should be hung several feet below
ground level in an observation well where ground temperatures
are stable (whilke making sure the logger remainsabove the
water level). If that isnot possible (or if a well is not used), try
to put the logger in a location where it will not be subject to
rapid daily temperature cycles.

Venting

When deploying aHOBO Water Level logzer in awell, make
sure the well isvented to the &mosphere. Typically, asmall
holecan be drilled in the well cap to ensure that the pressure
inside and outside the well is & equilibrium. if thisisnot
possible, the barometric pressure reference logger should be
used inside the samewell.

Wire

Use ano-stretch wire to hang the water level logger. Any
change in length of thewrewil resuit na 1-to-1
corresponding error in the depth measurement. Always pull-
test a cable prior to deploying alogger in awellto make sure it
does not stretch.

1-800-LOGGERS

23

Www.onsetcomp.com



parchi
emilia
centrale

HOBO U20 Water Level Logger Manual

Stilling Well

if you are deploying the logger in a lake, river, or stream, you
must first build a stilling well to protect the logger from
vibration, shock, and movement.

A smple illing well can be constructed with PVC or ABS pipe.
A properly constructed stilling well helpsto protect the logger
from currents wave action, and debris Suspend the logger in
the stifling well so it 5 alwaysunderwater, but not onthe
bottom to be buried by siit.

For more information, see the Technical Application Note for
Constructing aStilling Well at:
http://www.onsetcomp.com/water_level_gilling_well.html

Burst Pressure

Bevery careful not to exceed the burst pressure for the logger.
The pressure sensor will burst if the maxmum depth is
exceeded (see specifications table). The logger should be
postioned & adepth where the logger will remain in the water
for the duration of the deployment, but not exceed the rated
bursting depth.

Deployment Procedure
1. Cutwireto suspend logger.

a. Measure the physical depth to the surface of the water
from the suspension point.

b. Cuta piece of stranded, stainless steel wire (Teflon
coated isbest) so tha the logger will be deep encugh to
always be nthewaer. Estimae the low water level and
make the cable length such that the logger will be about
2 feet below tha level.

2. Attach the wire to the suspension point and to the logger
cap.

3. Relaunch the logger if desired (if aPC or aHOBO U-Shuttle
isavailable).

4. Lower the logger into the well or stilling well.

5. Measure the water depth from the desired reference point
(top of pipe, ground level, or sea level).

« To maximee accuracy, allow 20 minutes after deploying
the logger before measur ng water depth to allow the
logger to reach temperature equilibrium with the water.

« [Ifthewellis too smallin diameter to measure thewaer
depth &ter deployment, measure the water depth
befor e deployment, then deploy the logger immediately
and record deployment tme.

« For welldeployments If the waer level surface isbelow
the reference point (such asreferencing groundwater
measur ements to the top of the well), record thewaer
level as anegative number. If thewaer level surface is
above the reference point (such as heght above sea
level), record thewa er level as apositive number.

« For lzke, stream, and river deployments If the water
level s being referenced to some point above the logger
(such as the top of the stilling well), record the water
level asanegaive number. If the water depth isbeing

referenced to a point below the water surface such &
the bottom of the stream, record the water levelasa
positive number.

6. Record the reference measurement date and time.

Deploying a U20 Logger for Barometric
Pressure Data (Optional)

if you are using a U20 logger to record barometric pressure
data, ingall one logger in one of the wells asfollows

1. Cutwirefor suspending the logger.

a. Measure the physical depth to the surface of the water
from the suspension point.

b. Cuta piece of stranded, stainless steel wire (Teflon
coated isbest) so tha the logger will hang about 2 feet
below the ground surface but aways above the water
surface.

2. Attach the wre to the suspension point and to the logger
cap.

3. Rebunch the logger if desired (if aPC or aHOBO U-Shuttle
isavailable)

4. Lower the logger into the well or stilling well. Make sure the
logger does not go below the water surface.

5. Record the deployment time.

Collecting Data

For reading out the Water Level logger in thefield, you can use
either of the following:

* Laptop computer with HOBOwarePro and an Optic USB
Base Station (BASE-U-4), with acoupler (COUPLER2-B)

* HOBO Waterproof Shuttle (U-DTW-1) with acoupler
(COUPLER2-B)

1. Measure the water depth using the or ginal reference point
wih thecorrect sign.

2. Record depth and date and time.
3. Pulithe logger out of thewell.

4. Removethe logger from its cap, leaving the suspension
undisturbed.

5. Readout the datausing one of the options listed sbove.
6. Savethe datain atestfolder location.
7. Redeploy the logzer (optional). See below.

Barometric Pressure Data
To read out a U20 logger used for barometric pressure data

1. Remove the logger from the well.

2. Readout the data using one of the options listed above.
3. Savethe datain atest folder locaion.
4

Redeploy the logzer (optional). Seethe next section.
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Redeploying the Logger

if you are redeploying the logger, you must first make suretha
it 5 launched. If you used the HOBO Waterproof Shuttie to
offload datg the shuttle automatically performs a synchronized
relaunch of the logger so that data is logged on the same
measurement intervals. If you wish to changethe launch
settings you must launch the logger using HOBOware Pro.

The existing suspension can bereused as long as the water
level logger remained in thewater and the barometric logger
remained out of the water for the entire test interval Take a
new reference reading with the date and time asdescribed in
Coliecting Data. Record this informaion in your field notebook
to use Iater to calbrateyour daa, which willzero out any drift
error.

Processing Data using
Barometric Pressure Data

To determine water level using barometric pressure data, use
the Barometric Compensation Assistant in HOBOware Pro, as
described below.

If you are using barometric pressure data from a HOBO weather

staion, you can use the datafile asif it were U20 barometric
data. For data from sources other than Onset products, see
Barometric Data from Other Sources below.

1. InHOBOware Pro, open thewaer depth data filke. ThePlot
Setup window sppears

2. Uncheck all boxes except Abs. Pressure.
3. Run the Barometric Compensation Assistant.
a. Click the Process button.

b. Select the waer density box that best describesthe
water that you are measur ng or enter the actual water
density.

c. ChecktheUse a Reference Water Level box and enter

the reference water leveltha you measured atthe
beginning of the deployment.

Enter the waer level asapostivenumber ifitis
measured upward from areference point below the
water'ssurface, such asthe water'sheght abovesea
level. Thisillustration shows an example of when to
enter thewaer level asa positive number.

A

Enter reference water
level as positive

—
Reference Point

Enter the water level asanegative number f itis
measured downward from areference point sbove the
waer's surface, such as the top of the well. This
illustration shows an example of when to enter the
waer level & anegative number.

—

== = * Reference Point

Enter reference water
level as negative

d. Select the date and time from the pull-down menu tha
isclosest to therecorded dae/timefor the
measurement. If you measured the depth before
deployment because of pipesize then selecta
date/time after the start of the deployment.

€. Check Use Barometric Data file.

. Click the Choose button. Thiswill allow you to select the
datafileto use for barometric pressure compensation.

g. Select and open the datafile.

h. Click the Create New Series button. A new Plot Setup
window gppears

4. Select the Water Level box and any other seriesthat you
want plotted. Click the Plot button to obtain a plot of the
resulting water level data

Measurement Error
Measurement error can be caused by manual measurement
error, sensor drift, or change in the suspension cable length.

To quantfy measurement error (which is ideally zero), compare
the calculated water level & the end of the plot with the water
level measured just before you removed the water level logger.

Barometric Data from Other Sources

Third Party Weather Station or Barometric Logger

if you choose to use barometric pressure from athird party
weaher station or barometric logger, you need to convert the
date, time, and pressure data to atext fie with special header
requirements. For information on how to set up the text fie,
seethe HOBOware Help or User Guide. It & easiest to do this
work in EXCEL and then save it as a text file.

Online Weather Station

if you choose to use barometric pressure from an onine
weather station, such asthe Naional Weather Service, the
measur ed barometric pressure ismod#ied to be at sea level.
Thissea level pressure is useable since all pressure offsetsare
zeroed when you enter thereference measurement.
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In the Barometric Compensation Assistant, when you select the
Barometric Data File, select the text file that you generaed.
HOBOware Pro will ask for the dataformat and data separaion
characters (tab or comma) and then import the barometric
data.

Maintenance
Protecting the Logger

Important: Do not attempt to open the logger housing!
Unscrewing the metal nose cone of the logger will cause
serious damage to the pressure sensor and logger electronics.
There are no user serviceable parts nside the case. Contact
Onset technical support if your logger requires servicng.

This logger can be damaged by shock. Always handle the
logger with care. The logger may lose s calibrated accuracy or
be damzaged if it isdropped. Use proper packaging when
transporting or shipping the logger.

Biofouling

Periodically inspect the logger for fouling. Biological growth on
the face of the pressure sensor will throw off the pressure
sensor’'s accuracy. Organismsthat grow inside the sensor nose
coneand on the sensor itself can interfere with the sensor's
operation and eventually makethe sensor unusable. If the
deployment area is proneto biofouling, check the logger
periodically for marine growth.

Solvents
Check a materials-compatibility chart before deploying the
logger in locations where untested solents are present.

The logger is shipped with Viton O-rings installed. Viten hasan
excellent resistance to most solvents and is suitable for
deployments inwater that contain a mixture of most fuels,
solvents and lubricants However, the Viton O-rings are
sensitive to polar solents (acetone, ketone), ammonia, and
brake fluids.

The black acetal cap is provided to help protect the
communications window. Acetal is resistant to most solvents,
fuels, and lubricants

The polcarbonate communications window issealed as an

additional barrier to water and dirt entering the logger housing.

Compensating for Drift

All pressure sensors drift over time. The dr #t for the pressure
sensor and electronics in the HOBO Water Level logger isless
than 0.3% FS (worst case) per year. In most applications, driftis
not a significant source of error, because the offset created by
any drift iszeroed out when you take a manual reference level
measurement and use the logger software to automaicaly
calculate the level readingsrelativeto the reference
measurement. In effect, you arere-zeroing the sensor each
timeyou apply a reference reading to the datafie.

Pressure sensor dr ft matters only when absolute pressure
values areneeded, or if there are no recent reference level or
depth measurements available. For example, ifthe logger s
deployed for one year and no new reference level readings are
taken during the deployment, it & possiblethat the sensor

could havedrifted as much as0.3% FS by the end of the
deployment.

It is possible to determine the actual amount of drift during a
deployment if areference level s taken at the beginning and
the end of a long-term deployment. The resuits of applyng the
two different reference levels (once at the beginning of the
datafile, and again & the end ofthe datafile) can be
compared. Any differ ence between the files ndicatesthe
amount of sensor drift (assuming accurate reference levels).

Verifying Accuracy

You can check thedifferential accuracy of your loggers for
water level measurements by deploying the loggers & two
depths and comparing the difference in level readings. When
verifying the accuracy this way, be sure to aliow the loggers’
temperature to stabilize & each depth. Usethe logger software
to convert the readings from pressure to level. The level
readings should be taken close encugh together that the
baremetric pressure does not change.

You can check the absolute pressure accuracy of your HOBO
Waer Level Logger by comparing its ambient pressure readings
to asecond HOBO logger. Their readings should bewthin each
other's specified accuracy. Akernatively, you can check the
pressure reading aganst an accurate local barometer. ifyou
use anon-local source of barometric information, such asthe
NOAA website, adjust for aftitude.

Recalibration

if you would like to haveyour logger's sbsolute accuracy
verified against a NIST standard, or to haveyour logger
recalibrated, contact Onset or your place of purchase for
pricing and return arrangements.

The Battery

The battery in the HOBO Water Level Logger 5 a3.6 Volt
Iithium battery.

Battery Life

The battery life of the logger should be about fiveyearsor
more. Actual batery Ife isafunction of the number of
deployments, logging interval, and operation/storage
temperature of the logger. Frequent deploymentswith logging
intervaks of lessthan one minute, and continuous
storage/oper &ion at temperatures above 35°C willresuit n
signficantly lower battery life. For example, continuous logging
at a one-second logging interval will result in a battery life of
approximaely one month.

To obtain afive-year battery life, a logging interval of one
minute or greater should be used and the logger should be
operated and stored at temperatur es between 0° and 25°C (32°
and 77°F).

Voltage

The logger can report and log its battery voltage. if thebatery
fallsbelow 3.1 V, the logger willrecord a “bad battery” event in
the datafile. If the datafile contains “bad battery” events, or if
logged battery voitage repeatedly falls below 3.3 V, the battery
isfailing and the logger should be returned to Onset for battery
replacement.
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Replacing the Battery

To haveyour logger's battery replaced, contact Onset or your
place of purchase for return arrangements Do not attempt to
replacethe battery yourself. Severe damageto the logger will
result if the case is opened without special tools and the
warranty will be voided.

A WARNING: Do not cut open, incinerate, heat above
100°C (212°F), or recharge the lithium battery. The battery
may explode if the logger is exposed to extreme heat or
conditionsthat could damage or destroy the battery case.
Do not dispose of the logger or battery infire. Do not
exposethecontents of the battery to water. Dispose of the
battery according to local regulationsfor lithium batteries.
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