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. Methods and Data Comparability Board Aquatic Sensor Workgroup
QA Matrix
p Quality Assurance (ACRR) Matrix
i T h e Se n SO r QA (AC R R ) E&L QA Checklist for Calibration, Quality Checks, and Record Keeping
e B pigmelitns e to Ensure that Data Are of Known and Documented Quality

Matrix is a checklist of
actions you can do to
Affect, Check, Record,
and Report the quality
of your Sensors'
measurements. A
number of data
qguality aspects are
addressed.

April 19, 2010 acwi.gov/methods




NWQMC Aquatic

1. General: All Sensors

Sensor workgroup

end of expected range, before and after
cleaning the probe

Data Mode | Quality Assurance Actions Documentation Actions

Quality | (See | Affect (Control, act to influence the Check (Test to evaluate or verity) Record (Keep everything documented) | Report (Communicate the data quality

Aspect | Notes) outcome) indicator)

Operator's | AN Train, refresh, supesvise Run proficiency tests, review work Record operator name, testreview date, | Pass/fail procedure-specific proficiency

compe- products and Test outcome OF review Summary tests (by individual)

tence

Accuracy/ Al Use certified non-expired Standards for | Compare previous lotbatch of standards || Reading of standard solutions from the Report "Standard Solution Drift.” the

Bias calibration and accuracy checks with new lot with a high-resolution instru- | two lots. diffierence between values measursd in

ment. solutions of the two iols.

Al Calibrate the instrument at the projects Conduct accuracy checks at the project’s | Instrument reading, value of standard Report bias: Instrument drift, i &, differ-
prescribed values and ntervals and prescribed values and intervals and temperature /pressure /salinity as rel- ence from known (True”) value of stan-
under the prescribed conditions. under the prescribed conditions evant [Tips A1-AZ], electrode voltage, cell | dard, expressed either in measurement

constant and other diagnostics as rel- units or as percent of Standard’s “rue”
evant, including their acceptable ranges. | value, whichever is higher [Tip A3]

A Calibrate the instrument after every Conduct and accuracy check after every | Instrument reading and value of stan- Report bias: instrument drift, i.e, differ-
sennce event and after instrument has sennce event and after the instrument dard ence from known (True”) value of stan-
been subject to an impact (e.g., during has been subject to an impact (e.g., dur- dard, expressed eiher in measuwrement
transport or deployment) ing Fransport or deployment) unis or as percent of standard’s “rue”

value, whichever is higher.

oy Avoid switching the power off or discon- | Check accuracy after tuming the instru-
necting the sensor from its display unit ment on again [Comment A1]
between sites.

Precision Al Use consistent procedures under same | Repeat measurements often (i) Record several (3-5) consecutive (i) Compute the standard deviation of the
condiions. always wait for the reading 10 | (1) Repeat measurements 3-5 tmes after | values after instrument reading’s stabili- | 3-5 values and report in measurement
stabize. the reading has stabilized, under con- zation. units.

trolled (non-changing) environment in the | (i) Results of the repeated field measure- | (i) Compute the relative percent dif-
lab, during every calibration or accuracy || ments. ference (RPD), which is the difference
check event. between repeated field measurements
(1) Repeat field measurements at each pai (or between two extreme values
site/point in at least 2 sites per trip among several repetitions), expressed as
[Comment A2] percentage of pair average
(i) Compute the reiative standard devia-
tion (RSD), which is the standard devia-
tion expressed as a percentage of e
average of all repeated values [Tip A4]

Lack/ A1 Clean the probe before and after each In situ: Measure in stream before mov- Document sensor fouling with a digital Calculate fouling error (bias) as the

Extent of use and never let & dry dirty, promplly ing sensor (or measure in bucket with camera and inspection records before difference between the reading of the un-

nterfer- wash off any Standard materials used for | stream water), then move, clean, retum | cleaning [Tip A5]. Record Instru- cleaned sensor and the cleaned sensor,

ence or calibrations and accuracy checks, protect | to stream/bucket, measure again. After | ment readings in Situ (or bucket), or in expressed as a percent of the reading
contamina- sensors from harmiul iquids or vapors. retneval Conduct two-pomt accuracy Standard, before and after probe fouling | after cleaning [Tip A2].

son check w Standards at Zero and at high removal.

Comtinued on Reverse...

Both general and
specific QA issues
and
recommendations
are listed

https://www.waters
ensors.org/pdfs/AS
W QA Matrix web.

pdf



https://www.watersensors.org/pdfs/ASW_QA_Matrix_web.pdf

NWQMC Aquatic Sensor workgroup

e |llustrated Field Deployment Guide
for Rivers and Streams

* isintended to be used as a checklist of
considerations to guide both new and
experienced users in the deployment of
water-quality monitoring systems using
Sensors.

e https://www.watersensors.org/field de

ploy/

(LW LV Y

Aquatic Sensor Workgroup
methods and data comparability board

Home About Ouality Assurance

The Illustrated Field Deployment Guide for Rivers and Streams

ystem Selechon Site Selection Installaton Example Installations References

1. System Selection

Sstunseled.uonasmdh reref rs to whether a water-quality sensor is to be used to col!ed.d ta with a human always
or if the sensor is to be deployed to collect data for a given period of time with no human
preseﬂtd glnostofth:tmetu attended monitoring™).

1a. Attended Monitoring -- the simplest way to deploy water-quality sensors is shown in the photo below. Attended
\‘ewdwtled ata points are sufficent and continuous data are not needed or requred

monitoring is appropriate when one or a

for the study.

Advantages to this method are that the instrument can be freshly calibrated, damage from debris and fouling is minimized,
and readings from multiple locations can be made quickly. This is all we will discuss attended monitoring on this web page.

Above: USGS scientists collecting water-quality data using a multiparameter sonde. (Photo: USGS)

1b. Unattended Monitoring -- the main topic of this photographic guide is the deployed, or unattended, application of water-
quality sensors. The vanety of deployment applications and thus the supporting infrastructure needed varies widely.
Unattended stations may require telemetry if data are needed in near real ime. This guide is by no means an exhaustive



https://www.watersensors.org/field_deploy/
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Water Quality Data Elements for Sensors ("Continuous™ Monitoring)

Category Category Name

No.

(& WQDE
Module)

Group Group Name

No.

Subject Subject Name

No.

Field ID

Field name

1

Monitoring Project
("Contact™)

Result ("Result™)

W www

Project Identifiers

Organization identifiers

Project Contacts

Resuit (how much?)

1.1

identity

12  Descriptors

Identity

Organization Descnptors

Person

"Essentials”

Value

12 Unit

Result Batch Affiliation

1119

1442
1.121
1211
1212
1221

1222
1223

1311
1312
1313
1321
1322
1323
1324
132
1326
1327
1328
1329
13210
1321
EIRg

Project ID

Project Name

Project Duration
Organization ID
Organization Name
Organization Category

Organization Type
Organization Function in
Project

Contact Last name
Contact First name
Contact Role

Address Line 1

Adaress Line 2

City

State

5 Zip

Phone at Work
Extension

Fax
Phone-Mobile
Email
URL/Website
Result Value

Resuit Unit

1.3.1 Result Batch ID

2132

Resuit Batch Type

Draft water quality data elements
* includes all the information bits, or metadata,

that document the "who, what, when, where,
how, and why" associated with your monitoring
results. Many descriptors of the results are
verbal categories. The file contains an
additional spreadsheet with a set of pick-lists,
a.k.a. "lookup tables", with lists of verbal
“values” that are allowable for a specific data
element.

The Matrix reflects the Sensors QA Workgroup’s
consensus on recommendations for a minimal
list of actions which will still ensure delivery of
data of known and documented quality.

htltps://www.watersensors.org/dataelements.ht
mi



https://www.watersensors.org/dataelements.html
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Decontamination of Sensors to
Prevent the Spread of Aquatic
Invasive Species (USGS, FWC, 6
states)

https://www.watersensors.org/ans

decon/index.html

[

http://depnet.dep.state.fl.us/

cH

Muatic Sensor Workgmup

Home About Quality Assurance Field Dey

Known Decon Procedures and

Decontamil‘lation Of sensors to Protocols (not necessarily sensor-

& specific)*
Prevent the Spread of Aquatic ' )
- = * CA: Dept. of Fish and Wildlife AIS
Invasive Species (AIS) Decutamnation Pretacy
e MI: Invasive Species Decontamination for
Purpose of the AIS Decon pages: to support efforts of the ASW to determine Field Operations in Michigan
most effictive solutions for sensor decontamination given the potential for * NJ: DEP warms against the spread of rock

sensor damage from some common decontamination solutions. snot (Didvmo)

* OR Dept. of Fish & wildlife: Aquatic
Invasive Spedes Prevention page

* WI DNR: Manual Code # 9183.1 Boat
Gear, and Equipment Decontamination
and Disinfection Protocol

General Information on Invasives

* National Invasive Species Information Center (USDA ARS)

e Aguatic Nuisance Spedes Task Force - multi-agency website managed « WI DNR: Best Management Practices for
by Fish and Wildlife Boat, Gear and Equipment
* Nonindigenous Aguatic Species - USGS Decontamination
Efficacy of Disinfection Methods by Species (link takes you to WI DNR * protocols that only address recreational
website) watercraft are not included here.

Webmaster



https://www.watersensors.org/ans_decon/index.html

USGS

e Nutrients
e https://water.usgs.gov/coop/features/real-time.nitrate.summary.pdf

e https://acwi.gov/monitoring/webinars/national monitoring council webinar
092414b Pellerin.pdf

e http://onlinelibrary.wiley.com/doi/10.1111/1752-1688.12386/full

e Guidelines & standard procedures
* https://pubs.usgs.gov/tm/2006/tm1D3/ ‘

L o "0 Basin Type
1 Coastal
[ Large inland

© USGS network site

@ Federally funded
4 Cooperative funded

USGS Sites with Continuous Nitrate Sensor

m Camhbinad fadaral and cannarativae fiindin



https://water.usgs.gov/coop/features/real-time.nitrate.summary.pdf
https://acwi.gov/monitoring/webinars/national_monitoring_council_webinar_092414b_Pellerin.pdf
http://onlinelibrary.wiley.com/doi/10.1111/1752-1688.12386/full
https://pubs.usgs.gov/tm/2006/tm1D3/

DEAR CM Workgroup

e General SOP for future
Continuous Monitoring SOP acce pta nce Of field
Table of Contents measurements into

1. Objective 1

2. Recordkeeping and Documentation 2 .

3. Minimum Calibration Requirements 4 Sta te W I d e d b

4. Dissolved Oxygen Calibration 7

5. Specific Conductance Calibration 11

6. Field Temperature Calibration Verification 13 o S re a d S h e et Of
7. pH Calibraf o p

8. Turbidity C Organization/Agency Sonde Type Sensors used with sonde Describe any pros this system

g e - ' ' information about CM

10. Preventive ]

SUNA V2 () [
11. Documental 3cean Researchand ¥SI EXO 2 / NuLab Water temperature, Water depth, MNuLab wet chemistry system is only system we S e n SO r u Se I n F I O r I d a
Ap])end'[x ___________ Conservation Association, Salinity, Conductivity, Dissolved have found to work in estuarine waters. YSI
nc. (ORCA) Oxygen, Flow Speed, Flow Direction, EXO 2 sonde has most parameters available on
Table 1. Field pH, ORP, Nitrogen, PO4, Chlorophyll,  |sondes.

Blue Green Algae, FDOM

e Next: Data

1. Objective
The purpose ¢ Managel I Ient
Environment;

instruments. |
accnrate and |

DEP Florida Coastal Office  |YSI 6600 Turb, cond/temp, optical DO, pH Aquatic Preserves around the state and NERRS
around the country are using these sondes,
probes and the COMO protocol so there is
_— . — — s ___lconstancyin the program. _ N
Rookery Bay NERR Y51 6600, YSI EXO2, YSI EXO1 pH, Conductivity/Temp, DO, Turbidity, |EXO2 is much easier to calibrate, sensors have
Depth on-board memory, wireless communications,
reduction of fouling, central wiper keeps
probes clean, reduced water intrusion and
probe failure, less maintenance cost over time

Sonde Types = Analytes | SOP | Calibration | Data | Contacts " 4
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