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Overview

* QOur “Network of Networks” program
°* Program drivers and partners

e Data QA/QC considerations

* Differences in data QA/QC across the program
* Possible solutions and tools

* Tools that are helping — EnviroGrapher

* Next Steps
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Principle program functions

* Characterize the health of waters - status

* |dentify trends over time

* |dentify emerging problems

* Evaluate the efficacy of management actions

* Respond to emergencies such as floods and spills
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Program components

* National Status and Trends
Program (FPT, Nutrients Trends,
Real-time Automated Network)

* National Water Quality Surveillance
Studies (Pesticides, Waterborne
Pathogens)

* Canadian Aquatic Biomonitoring
Program (CABIN)

*  Marine Monitoring (Shellfish Beds),
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Federal-Provincial-Territorial Agreements

Newfoundland & Fed-Prov Agreement, signed in 1986

Labrador

Prince Edward Island Fed-Prov Agreement, signed in 1989

Nova Scotia (Under development)

New Brunswick Fed-Prov Agreement 1988; (revision under development)

Quebec Fed-Prov Agreement on St. Lawrence River 2002; (prov-wide under
development)

Ontario Fed-Prov Agreement 2002

Manitoba Fed-Prov Agreement 1988

Saskatchewan (Under development)
(Prairie Prov Water Board Agreement),

Alberta (PPWB Agreement only)

British Columbia Fed-Prov Agreement 1985; (revision under development)

Yukon (Under development)

Northwest Territories Fed-Terr Agreement 1995; dormant

Nunavut None

Environnement  Environment 1=l
I * Canada Canada Callada



Where we monitor

Long-term status and trends
network
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Whre we monitor

Automated near real-time
monitoring network
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Where we monitor
CABIN
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* PCA
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* First Nations groups (eg. in the Yukon)
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Data / Information Management

* Distributed network of regional databases
(ENVIRODATS); national CABIN database

* Network of laboratories (LIMS linked to final data
holdings)
* Objective: To facilitate national sharing, discovery,

access and use of credible and comparable Water
Quality data from EC’s distributed monitoring networks

* Requisite component of regional/basin and national-
scale reporting
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Data QA/QC considerations

* Consistent, credible and comparable reporting on
regional and national scales

* Many different Provincial/Territorial agreements —
partners may have different program objectives and
requirements from one another

* 5 different labs

* Different analytical methods may have different
resolutions and performances

* Manual vs automated QA/QC

* Some elements of data QA are done by the labs, some
by the monitoring specialists

* Flagging systems
e ‘“verified”, “unverified” or “qualified”
* Qualified — many different qualifications
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Key driver is national reporting

* Pivotal meeting in 2007 to discuss different
elements of data QA: findings
* There are variations

* Some areas have a significant backlog of data QA
due to manual implementation

* \WWho automates their QA? Who doesn’t?

* What tools are available to more effectively and
efficiently QA data achieve the most credible,
comparable and consistent data”
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The EnviroGrapher QA tool -
Background

* Began in 2006 as a QA/QC tool as a need to automate previous
manual QA/QC process of requesting data into excel sheet, graph in
graphing program (Grapher) and visually inspect and manually
calculate data quality objectives

* First version created time savings of 70%, after data quality
objectives were integrated savings increased to almost 90%

* Upgraded with AJAX elements, guidelines (objectives), flagging in
early 2007

* Launched French version for Quebec region in July 2007

* Integrated data retrieval tool in January 2008, this created a "one-
stop" website location to download data in Excel, CSV and to graph
application

* Launched PNR in February 2008
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The EnviroGrapher QA tool — Tech stuff

* Developed using ASP.NET 1.1 and C# in Visual
Studio.NET 2003

* Upgraded to ASP.NET 2.0 and C# in Visually
Studio.NET 2005 in 2007

* Introduced AJAX and Web 2.0 elements in 2007

* |nitial database used SQL Server 2000, extended
application to use SQL Server 2005 and Oracle 8 to 11
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Snapshot of available WQ variables

EnviroGrapher v1.6 (Beta)

Select Water Quality Station: |Mirmr Dirinking Water Reservair - ALDSCDOO01 j

Start Date:  2003/05/08 End Date 20050705
Water Quality Data: An Environmental Water Qualiby Tool far EC-PHR

Show Envirographer |

Measure Number, [T Walue Type Code: [T Flags:
NITROGEN: Reveal Nitrogen | PESTICIDES: Reveal Pesticides J
. Reveal Metals
AMMONLS DISSOLVED [ WA, R | oth 1'
MTROGEN DISSOLVED NOZ &NO2 [~ OTHER: eveal Others
MITROGEN PARTICULATE T
MITROGEN TOTAL DISSOLVED [
CARBON Reveal Carbon
CARBON DISSOLYED ORGAMIC
CARBOM PARTICULATE ORGANIC

PHYSICALS Reveaal Physicals |

Get Data |
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Graphing data from Fraser River

IR

EnviroGrapher v1.6 (Beta)

An Environmental Water Quality Graphing Toal for EC-PYR

BCO8KAOQ007 - Fraser River at Red Pass
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Look at data for individual points

EnviroGrapher v1.6 (Beta)

An Emvironmental Water Quality Graphing Tool for EC-PYR

BCOBKAOQOOT - Fraser River at Red Pass
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Retrieving data from graphs

EnviraGrapher v1.6 {Beta)
An Enaorments Watty Custy Graphing Tool kr EC.FYR

AHOIEDODDT - Yukon River at Eagle, Alsska

Water Quality Data Retrieval v0.2

An Environmerital Witer Quakty Tool for EC-PYR

Station: Yukon River at Eagle, Alaska (&KO9ECOODT )

Drescription: vulkon River at Eagle, Alaska. Boabplane access only. Samples taken on left bank.
Lattude 64 785890 Longitude -141 186670

Start Oate: 19890722 0:00

End Date: 1284/09029 0:00

-I.wu. v O

- - . =
DownloadData | Backto Envirographer | =] ‘ e
=T Bl e T ey ; | err—
ample ample No rnjar-t LKALINITY Flag/oA ALKALINITY Flag @A ALKALINITY Flagioh PH Flag Q& PH £ il T
me ¢a‘|’_n.|_ Flag TOTAL -.F|aj HEMOLPHTHALEIN Flag {10301} Flag {10301) ﬂ i Eg §§§§§hii§§-§§'tme i.imﬁ g ét?ggﬁimﬁﬁtﬁiﬁn oo0s | *
[caco3 cACO3 lcacos Lab: 1 ab: 36 P
10101} 10111) 10151)
Lab: 38 :-lb: 1 138 e e iz T ——
e PR i - - . hsan: 102 1195
7/27/1989 BIPvVOODI02 Pyoazi|ps o n B2 i
122000 5 e 73
M L (! S— _______I__I__
BY231969 S9PYO01 032 PYOSS1 106 il B85
1:50:00 |
%06/ 198 1&39P‘mm oeapyoaz1fiia [ b =
3 20:00 |
10/12/1989 B9 V001267 033174 90 [ b i B1d | =
&nu oo
1101;1959 G9Pv001366 0931 93 70 1 ' Tl T | 1 o
93000 |
117231983 Bep*ruumze Fvoaad 64,30 [ B 30
110000
)
12201989 pnp‘manngu Pviaa1 85 50 [ ] 54D
?iﬂ o
110471990 BIJF'YIIIDmSE Pvo3a1 a7 10 [0 ] O U [T Rz [ [ bl
9 3000
T I r—— [ | [ ——— (r— [ — r—— [— [ — — ] [r— [—) [ — —

Bl S S Canadi




Data retrieval

EnviroGrapher Water Quality Data Retrieval v1.8

Select Water Quality Station: | Columbia River AtWanesta - BCOSNED0D1 [v]

Start Date:  2005/09/20 End Date  2008/03/26

Water Quality Data: An Environmental Water Quality Tool for EC-PYR

Show Envirographer

Measure Numper: [

BIOTA:
COLIFORMS FECAL [
CALCULATED QUANTITIES:
HARDNESS TOTAL (CALCD.) CACO3 I
MAGNESIUM DISSOLVED (CALcD.) [
CARBON:
CARBON DISSOLVED INORGANIC [l
CARBON DISSOLVED ORGANIC [
CARBON TOTAL INORGANIC [
CARBON TOTAL ORGANIC [
CYANIDE TOTAL [
DESCRIPTIVE:

TEMPERATURE AR [
HALIDES, ORGANIC
ADSORBABLE ORGANIC HALIDE - A0x [

IONS, ANIONS AND CATIONS:

O

BROMIDE DISSOLVED
IONS, MAJOR IONS:

ALKALINITY GRAN CACO3

ALKALINITY PHENOLPHTHALEIN CACO3
ALKALINITY TOTAL CACO3

CALCIUM DISSOLVED

CALCIUM EXTRACTABLE

[ 9. %] [
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Value Type Code: [

METALS, EXTRACTABLE:

ALUMINUM EXTRACTABLE
ANTIMOMY EXTRACTABLE
ARSENIC EXTRACTABLE
BARIUM EXTRACTABLE
BERYLLIUM EXTRACTABLE
BISMUTH EXTRACTABLE
BORON EXTRACTABLE
CADMIUM EXTRACTABLE
CERIUM EXTRACTABLE
CESIUM EXTRACTABLE
CHROMIUM EXTRACTABLE
COBALT EXTRACTABLE
COPPER EXTRACTABLE
GALLIUM EXTRACTABLE - GA
IRON EXTRACTABLE
LANTHAMUM EXTRACTABLE - LA
LEAD EXTRACTABLE

LITHIUM EXTRACTABLE
MANGANESE EXTRACTABLE
MERCURY EXTRACTABLE
MOLYBDENUM EXTRACTABLE
NICKEL EXTRACTABLE
NIOBIUM EXTRACTABLE
PLATINUM EXTRACTABLE
POTASSIUM EXTRACTABLE
RUBUDIUM EXTRACTABLE - RB
SELENIUM EXTRACTABLE
SILVER EXTRACTABLE
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View metadata for individual samples

Water Quality Data Retrieval v0.2

an Emdranmental Watsr Quality Tood for EC-PYR

Station: Fraser River at Red Pass (BC03KADDDT]

Dezcrighion: Ab CH Rabway bridge 3t Red PEss, near autiet of Moose Lake. Sampled from downstream side of bidge. Water Survey 08Kan07
Labbede: 529878 Langiude: - 11520001

Start Date: 200607728 0:00

En Diate; 20080409 0100

Download Data I Back to Enviregrapher |
Sample Time [sample Ne ProjestHe  |DXYGEN DISSOLVED lag |GAFlag PHOSPHORUS TOTAL 1ag /@A Flag
(91008} 15413)
Lab: 280 bz 1
10102006 09:43:00 Akd 1 =R

IGFYT01 379
V2S00 09:33:00 AM [ Mg
11072006 09:40:00 AW / i:ﬁl“r'Lll.'lldtﬁﬂ PY0337

11/D72006 03:36:00 Ak josFvDD1 3g2 PYD331 10

i -

|
| —
rJuuu'e rA |
L

| {]u]u}
[11/07#2006 09:09:00 AM josPyDD 381 PoEas 10
[1i/20v2006 09:27:00 fpervoDiazz PriE [i0
(12052006 09:47.00fmM jprvoDon1s  ProEad 1
1262006 090408 Ak !I'-'F"r’I:IDIIZI-’-E 'F‘r'DE'31

OnnEZITI00T Water Quality Data Retrieval v0.2
An Ervironmental Water Quality Toal for EC-PYR

Station: Fraser River at Red Pass (BCOAKADODOT)

Description: At CH Raitway bridge at Red Pass, near outlet of Moose Lake. Sampled from downstream side of bridge . Water Survey 0BKADDT
Latibuce: 52 9878 Longitude; -119.0101

Meta Data: SUNNY, COOL. SUIGHT NW WIND. WATER LEVEL LOW-LOTS OF ShALL DEBRIS (LEAVES ETC.).
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View WQ variable information

Water Quality Data Retrieval v0.2

an Emdranmental Watsr Quality Tood for EC-PYR

Station: Fraser River at Red Pass (BC03KADDDT]

Dezcrighion: Ab CH Rabway bridge 3t Red PEss, near autiet of Moose Lake. Sampled from downstream side of bidge. Water Survey 08Kan07
Labbede: 529878 Langiude: - 11520001

Start Date: 200607728 0:00

En Diate; 20080409 0100

Download Data I Back to Enviregrapher |
Sample Time [sample Ne ProjestHe  |DXYGEN DISSOLVED
(91008}
Lab: 280
10102006 09:43:00 Akd :IGF""r oo 279 PY 03 =R
10252006 09:33:00 Ak ::EP“r Do1324 PYO3E3
1172006 03:40:00 AM I:I'.'il"‘r'LII.'IIdtﬁﬂ PYOE37

11/D72006 03:36:00 Ak josFvDD1 3g2 Py

(11072006 09:08:00 At

jpervoDiazz PriE [i0
fo7Fvon0n 14 PoEad 1
jo7Pvopooss  proEad

Water Quality Data Retrieval v0.2

An Environmental Wyater Qualiby Tool for EC-PYR

NMV Code \Varlable Code Warlable Name Variable Group IMethod Code Units  Detect Limit
[15413 [7a0 PHOSPHORUS TOTAL FHOSPHORUS 566 MGL 0002
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Data viewing

EnviroGrapher v1.6 (Beta)

An Environmental Water Quality Graphing Tool for EC-PYR

BCO8NEOQ01 - Columbia River at Waneta

a0

O TURBIDITY — CCME - Agquatic Life (Freshwater) m Replicate m QAFlag —a— ALURINUR TOTAL = ALUMINUM EXTRACTABLE

45 5
| Re-Draw Graph

Fa

Start Date:  2005/09/20
2504 I35

End Date 2008/03/26
2004 B

Flags:

100+4—
||
I OIS U—
s04 |
A ALUMINUM TOTAL
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20

@ 24 Flag w ALUMINUM TOTAL Blanks o ALUMINUM EXTRACTABLE Blanks Rechecks & DQOs
104

[Check for Duplicates|

200509
2005H0 W
200511 4
200512 A
200601
200602 -
200603
200604
200605
200606 -
200607
200605
200609
200610
2006841
2006812 4
2007101 A
2007102
2007103
2007104
2007105
2007 106
200707 4
2007108
200705 H
200710 4
200711
200712 H
2005101 A
200802
200803

ALTIMINGIM, TOTR s8] L MG IR ACTAR B

ALUMINUM TOTAL ALUMINUM EXTRACTABLE
+ Mean: 32.1426 + Mean: 347215
+ Median: 1581 + Median: 183

+ SD1: 40.7611 5D2: 81118 SD3: 12.1677 + SD1: 4597 SD2: 10.3441 SD3: 15.5161
I*I + Min: 9.1 Max: 279 + Min: 8.9 Max: 281

+ Samples: 101 * Samples: 79




Flags for QA/QC

Water Quality Data Retrieval v0.2

An Ervdronmantal Water Qualty Tool for EC-PYR

Stabion: Fraser Biver at Red Pass (BC08KA00D7)

De=crigtian: AL CH Rabway bridge st Red Pass, near outiet of Moose Lake. Sampled from downstream side of bridge. Water Survey 08KADDT
Labibede: 52 9679 Langiuds -119.0101

Start Date: Z00&007728 0:00

En Diate: 20000409 0:00

Download Data I Eack to Envirographer |
Sample Time ample Ho roject Mo XYGEN DISSOLVED 'Flau QA Flag HOSPHORUS TOTAL Flag @A Flag
1006} 15413)
_ ab: 80 b1
10V DV200GE 094800 Ak EFvoDi27e PrmEa fa 50
122006 09:33:00 Ak jpePvDDiaz4  pvpEm 250 -
T1DT2006 09:40:00 AR Fﬁwumass PY0Ear | I noog AL ?
11DT2005 09:56:00 Ak IGO0 382 PY0Ea 10 W L
110772006 09:08:00 Ab DEFVODI3AT | PYIEad 10 M.—. anos
( l L I |

1172062006 09:27:00 AM jsFYO0a3z  (PY0ea [10

(1252006 09:47:00 Al J7FYOND0 14 PymEa [11
[12F1E/2006 09,0400 A ‘h7Fvomooes |ProEad Measurement Flag color descriptions:
| Mo Flag Code
DHDEZ007 10:07:00 &b biFvooooaz  PvoEad fi Measurement Has A Systematic Bias - Check Meta Information

zreater Than The Reported Value

Less Than The Reported Value

Yalue |s Questionable - Check Meta Measurements

"Trace" Yalug;le. Less Than Reported Value But Presence Was Detected
walue |5 Contaminated - Check Meta Measurements
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Next steps

Continue talking about it

Have the EnviroGrapher applied to the rest of our offices
— There are variations

— Some areas have a significant backlog of data QA due to
manual implementation

Build in additional statistical functionality
— Total minus dissolved = >0
— lonic balances

Consistent flagging system that fits our objectives and
will allow more complete and consistent data sets

Continue working together with the labs to:
— improve the consistency of data transfers
— Reconcile differences in who does what data QA
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Thank youl!
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