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The Methods and Data Comparability
Board Aquatic Sensors Workgroup

e The Methods and Data Comparability Board and
the Aquatic Sensors Workgroup maintain web
pages to share information with practiced
veterans and neophytes of continuous water
qguality monitoring at:
http://www.watersensors.org/

e This includes a Field Deployment Guide which is
currently under review/revision.


http://www.watersensors.org/

p Field Deployment Guide

C Checklist for Sensor Selection, Deployment, and
Aquatic S Work . )
S N it oviparatikly bosid Maintenance: Rivers & Streams

methods and data comparability board

March 24, 2010 acwi.gov/methods

’ How to Use the Field Deployment Guide

‘ A basic assumption of this guide is that a monitoring location has been defined based on the project requirements: that
1s, you have determined that you will be sampling (for example) Black Earth Creek in the vicinity of the Highway 14

Aquatic Sensor Workgroup  bridge near the town of Cross Plains. The next step 1s to visit the site and determine how and where your monitoring

methods and data comparability board  yi]] take place. and if continuous data are to be collected. what are the considerations for location of structures and
placement of sondes. sensors, or orifice intake lines.



1. System Selection

Measurements must accurately represent a water body based on the purpose of the monitoring and the data-quality objectives. All other factors in water-quality
monitoring must be balanced against these two factors. The selection of the type of monitoring system to use is the first step.

Attended monitoring is used when relatively infrequent discrete samples are adequate for the monitoring needs. Attended monitoring requires no permanent
installation at a site. In this guide, considerations for attended monitoring include all “General’ comments and those marked with a green dot.

Unattended, or in-situ, monitoring is where only the sensors are placed directly at the measuring point in the aquatic environment and communication cables
are run to the data logger and power system located in a weather-resistant shelter. Power requirements for in-situ monitoring may be met by the use of
batteries, perhaps supplemented by solar panels. Considerations for in-situ systems include all “General” comments and those marked with a

Flow-through monitering system has a pump that delivers water from the measuring point to the sensor(s) or sonde housed in a shelter. Access to power is a
requirement for flow-through monitoring systems. Considerations for flow-through systems include all “General” comm nd those marked with a

Advantages Disa@ra

. Attended Calibration should be done right before data are collected, Does a @ antage of new technology.
Monitoring ensuring data of the highest, known quality. @ch INIs expensive.
Vandalism not an issue.
No need for expensive shelters.

Unattended: Remote locations are possible. sors are susceptible to vandalism.

7 T Small shelters can be used. sors are more prone to fouling than in flow-through system.
In-situ Monitoring No power is needed to pump water, and e I r@ Servicing sensorszuring ﬂooding can be difficult. e
System are reduced. In shallow bank or poorly mixed installations, properly locating

With satellite telemetry, data can be transm intakes or sensors in the cross section is difficult.
office location. Sensors are susceptible to debris or high flow.
System can be monitored remote problems. Shifting channels may require adjustments to sensor placement.

No pump maintenance.

Unattended: Location options are fle

. Mo electrical hazards.
Internal-logglng Exposure to vandglis

Monitoring System g pump mai

Susceptible to freezing.
. Sensors are susceptible to vandalism.

Sensors are more prone to fouling than in flow-through system.
reduced. Servicing sensors during flooding can be difficult.

In shallow bank or poorly mixed installations, properly locating

intakes or sensors in the cross section is difficult.

Data are available only during site visits.

Sensors are susceptible to debris or high flow.

Shifting channels may require adjustments to sensor placement.

Status of equipment can only be checked while servicing.

Site visit required to view data and assess data loss.

Susceptible to freezing.

Flow-th rough Unit can be coupled with chlorinators to reduce membrane  110-volt AC power source is needed.

System fouling. Large shelters are required, incurring higher installation costs.
Expensive sensor systems can be secured in vandal- Pumps in streams can clog from algal fouling or high sediment
resistant shelters. loads.

Sample water from more than one measuring point can be  In shallow bank or poorly mixed installations, properly locating




Remote Deployed Water Quality
Monitoring Stations

Remote deployed water quality monitoring stations
must be developed with data use, data quality
/quantity objectives, and consideration of the
environment in which the station will be deployed.



Remote Water Quality Station
Considerations

Data Quality
What’s the question you need to answer?
What quality data do you need and how much?

Parameters

Discharge

Basic (T/SC/pH/DO)

Basic+ (T/SC/pH/ODO and other optical)
Nutrients

Service Intervals
How much data can you afford to lose?




Remote Water Quality Station
Considerations

Telemetry Options
None

Hard-wired
Wireless

Satellite

Station Location
Representative X, Y, Z
Accessibility

Safety

Stability




Remote Water Quality Station
Considerations

Monitoring Stations
Freshwater
Conveyance
Lake/Reservoir
Stream
Brackish/Saltwater
Edge of Field
Best Management Practices




Remote Water Quality Station Gallery

So, what’s wrong with this station?




Even with the simplest continuous monitoring
station warrants careful consideration to deploy
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Let’s start here ....
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Can you build this? Would you want to?




Remote Water Quality Station Gallery

e Examples of what we’ve learned to date
(success stories)

e Examples of how we’ve learned along the
way (creating success out of failure)

* Points of contact



Remote Water Quality Station Gallery

Description - 4" Galvanized construction strappsd to the Eris Canal wing-wall, with 3 perforated and
zaction for YAI-multiparameatsr monitor. The site includss a 1° sampling saction for sutomated sampling
on right.
Telemetry — Satallit= {GOES)
Location - Cewezo Fiver at Lock 7, Ozwage, 1Y (142400000
Data wae- WT, 5C, pH, D0, TE 15-minuts interval. Thiz zita iz ona of the santinsl zitss for the Great
Laka: Festogation Initiative for sumosats modaling and leading into Laks Ontario.
Eational for station design - Y51 repressntation of parsmeters at installation v, oioss-zaction iz
considared swosllent. Howsver, on thelsft sids of the river dizzolved ooygan can be diffsrent dus toa
power divarsion outflews strocters but is not fsprssantative of the basin, Henca, dats collaction slong the
right side of the river i appropriata. A stas] deplovment tobs iz vead bacapza of ic2 and boat traffic.
Diata available (URL) -

Jiwatendats uses. mov/oy o et o= 3400008 PAR Amater oi=00065, GODED
Operator — MY WAL USGEE WED
Operator Contact —Ithaca Mew York USGE




Remote Water Quality Station Gallery

Neponset River Estuaryin Dorchester, MA

Droacriptiom — Frm acesifi ooy wes e vt iy i e Mg
R exteasy in Maxmcinocta, The beoya was sosoresiod o peovids bosyg feren dats ot bow oot ina xal
AT covErorenend with 137 Sdoy. Each beoy cancollert water fomporatere, saliegty, TDOM, chileaophndl-

a, teriedity, i fomporaters, 3 peearere, wand i wized ypeed, = yolar radnten. Thoypase wdar
porered with twvo § Was sclarpancty, They s am Dot T30 Sor dla i Jogr2ne e tcdemctry amd Ot
Tt yooera. Watkes grea Bty paremctery are oslected wish Agpaieell, Terses, and Wefap y=memaata
depth of0Em

Lerrfen - oprn e Exm s a Deriemir il The eoyaass apres doet Seenihe o of e
Edal mxient of e oty ot inie Booiem Haries, wivers fie Nepoooet River moecty e Hasbes

Diwte nae — Vot omporater, salmsty, axd TR e e fo stedy casbon ast-welng Som e
JNepeooet River and Soen e orteary’s malt merabes

Fxtional for atetion dosign - Thars ooy e denpaed o peereds 2 kevvosat leng o etz e

for cvalea ity lams arores e Sectmtoon. They can i depleed divideally or o piiafa

sretvvesk prensdsy dats abowet o wikds ortsasy The ot ook for each ooy waa b San 510,000
Dinite svadlsble {TRL] — Crameily oof depleped. bip: ! 'wrewvocan oop imeperoect plhp

Dperator — Tz Barien Dot for Comin]l Enveessmrenia ]l Sooeny Metvesla (CEE]

Contwct — Francoses P { Srancoeco peri i ode], Ben Wil {bomiemen wether 00 1L wemb ede],
Rttt F. Chen (oo chenfamib oda]



Remote Water Quality Station Gallery

Arroyo Colorado at Rio Hondo, TX

Dkoxeriptaon — The TOE s Messtcring, Ciperatiosms Tivioon swtherired g the: sl Som CAME yten
C730 = Mayof 2005 A provcss e grea Bty ataton had lboen st liod o8 e xasoe 3 om e Asye
Crolorade =t R Honds by e TEES wmder comyiract with e TCEL  The (DS5E] ataSom was o e
Ermen May- Ay et of H00S het waancer 2kl o opore properly dec o oxtreme baodorelng of the oo
mexface prete and HaE corsoaiom of #he oror-bodiomm depih peioe

Telomctry — ROES amd wirdiox ecliely riclemety

Locetzon —Asmoypes Cdorade at FMLDS mBx Homdeg, T

Dhwitw mae — Vinis omporaies, mlesty, and DD o e o mmesdcd waicr grealbiy in e Arsops Codomda
Exiwmal for steten dosign - The apaesm commeorts of = YE] sl peremeies somsde ogespped with
ooprper akroedy and somoor wipers fooxicnd daty eollectiom o ooy prosdecte watora. g YE]
preiler vl e J:i:-méll:mr::Tﬁw{hb:mrmL:.T:w'wmiﬁ:
oo, =|l:|=:|:|;5_-|;5 erEreermeyal condEtemm =|:l:|.;5:|=l: wats columm, and the boied coprre o waltor
mteraiod air i the deploymoent tobe O micsrdod fo dooreaas e e ofioeling and deter becdopeal
rpass Eem ooy with e oy aeserenty and citetrectng: e deplerpment o, Tompoater:,
ap=ie ondectnes, and dixchved cxypen willlbe eolieciod at i o Bogeally dytriiniod poants Seonagh
e wical peodlc

Dieie sveilehlc {ITRL] — v s awvicrda ta oo

Dporetar — TS5 Teea Wiser Scemee Coier

Contect — Capp Crorr | rone S eap perr], Clrack Drveraley | cherley dhoralpEioeg Sonaa pov]




Remote Water Quality Station Gallery

i
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Rio Grande at Santa Elena Canyon, TX

Description — The Rio Grande at Santa Elena Canvon includes a data collection platform with an YSI
66oo sonde. The data collection platform is elevated 20" above grade due to the potential for flooding.
Telemetry — GOES satellite telemetry

Location — Fio Grande downstream of Santa Elena Canvon in Big Bend National Park

Data use — Water temperature, 5C, pH. and DO support segment delineation, stream standards,
reintroduction of endangered species,bed and bank gain/loss studies and flood waming,

Rational for station design - The station previouslylocated on the Rio Grande at Castolon was
relocated to the Rio Grande downstream of Santa Elena Canyon. The relocation was designed toreduce
themagnitude and frequency of fouling /scouring pattemns caused by the hvdraulics at the Castolon
location.

Data available (URL) — www.texaswaterdata.org

Operator — USGS Texas Water Science Center

Contact — Cary Carman (carman @usgs.gov), Chuck Dvorsky (charles.dvorskv@tceq.texas. gov)




“.. 9o south from Ft.
Davis and come to the
place where ratnbows wait
for rain. And the river is
lkept tn a stone box, And
water runs uphill. Awnd
mountains float tn the

atr except at night when
they go away to visit
other mowntains,”

Unkmnown Vaguero
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