Newfoundland
Labrador

e
Water Resources
Management
Division

Department of
Environment &
Conservation

¥ Wa ";:?
Lol
o, . F
g i A
: #

2001-2011
Ten Years of Real Time In
Newfoundland and Labrador

Presented by Grace Gillis
Environmental Scientist — Labrador Region

Real Time Water Quality Monitoring Workshop
June 7-8, 2011, St. John’s, NL



| %
Newfoundland
Labrador

Water Resources
Management
Division

Department of
Environment &
Conservation

A Decade of Real Time

Network expansion and partnerships
Operations efficiency increased
Technology improvements and diversity
Data management upgrades

Data Correction

Results!

International recognition
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Network Expansion and
Partnerships

= 27 real time stations and
1 mobile platform

= Several local networks
(Churchill River, Rattling
Brook, Voisey’'s Bay and

-g"/ e Duck Pond)
* 7 = 6 Industrial Partnerships
with mining and energy

companies

=  Groundwater and surface
water stations

2008
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Operations Efficiency

Calibration and Maintenance

QAQC procedures and protocols established
e Grab samples
e Side by side readings
e Comparison rankings
Effective use of log files to
fill data gaps
= Deployment techniques

Practice makes perfect!
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Newfoundland

Labrador Technology Improvements
and Diversity

= |nstrumentation

e Evolution of Datasonde
series

e Testing and
comparison of different

manufacturers
e Sensors
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Technological
Improvements
and
Diversity

Data Loggers and
Communications
e MEMP equipped with
satellite and cellular
capabilities
e Iriduim base station at
Howley building

e First stand alone station
at Paddy’s Pond

e |roned out
programming
technicalities with EC
data loggers

Camera technology
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Data Management Upgrades

= Functionality of ADRS greatly improved
over last 10 years

= Automated Field Sheets replaced
complicated & numerous spreadsheets

| A | B C D E F G H 1
1 U3MEDUZ - Camp Pond Brook [
2 LocalbaTl Stage | Temp-Water | Tamp_oaocC| pH | pH on0C | Conductance | Cond QAOC | Diss Solids | TDS . 3
3 1585 15,14 E67 1549 0.0 Newﬁ)u dla[]d _ Real-Time Water Quality Network
L] 1.557 15.44 678 185 oon Labrador Maintenance and Calibration Field Sheet
5 1.554 15.43 6718 18.39 001t
6 1.585 153 6718 18.39 001t Deplovment
; 1 554 1535 E75 18.2 0011 plovt v D 2010-03-211400
- Time Zone: sOT (ygyy - mm - dd hib;mim)
|gD g :3 g; : g‘}}:} if g g g:: Lacation Churchill Fiver above Muzhrat Fallz
97 bS] 3
Satf aneite EREN
1l 1.3 19.72 107 215 0.013
12 1.3 19.73 100 215 0.013 Westher Obserrations cloudy, windy, 10
12 1.385 n0 7.0 217 0.013
i 1383 00 B8 7 quatc Condtions
15 1376 1874 B.AD n dditionsl Obserrations tracs b high to lnd on pad
16 138 16.96 6730 019 0012 S— —
7 1378 1715 E7E 0.0 0012 1w Somde onde
iz LB s SIe e api2 [ 0z statsse
19 ] ol 671 019 2012 Tempersars (<C) ews s
0 1.378 16.93 B&7 .43 0.013 [l b2 58
21 ‘Spacific Conductivity (p.3em) 230 22
2 1391 5639 22 nnid T8 19m w0000 vt
= 1= 663 = 0o oS %5 %0
2 181 5719 18 oot o
= et : . Turbidity (V70 ED [
@ 1.9 OAQC Grab Sample
A | E EiEamamanaman e I Grab Sempl 1D [eoemsae ]
W t R %MNEHHZ' Camp Pond Brook Grab Sample Resuits
ater resources 3 T o
Difference/ [l i
Managemen Removalin| Field | Probe | Difference/% Field Probe Field Spacifc Conductvity (y5icn) 240
4 Date i Reading | Reading | Diffel Rating Reading Reading | Differenc Rating Reading Rei Turbidity (NTUI 27
D|V| sion |5 110803 1444 remaval 2008 2003 008 Excellent 5.69 7089 0219 Good Z
B | 13/08/03 14:44 installation 16.74 1898 02 Good 6.49 6789 0299 Good 2
] 22M09/03 14:44  remaoval 10.73 10.54 0.19 Excellent 6.58 6739 0.179 Excellent 22
8| 23/09/03 844 installation 963 571 0.08 Excellent 6.45 6809 0353 Good 25 Farmeter M%—
9| MANDI 144 PM  removal Error E] MA A Error Error A hA 153 T ] R P ER T FT BTt BT E ST
De a tment of 10| G304 11:44 AW installation 377 5 1.23 Paor 593 678 085 Marginal 20 pH Lnify] $02 [$02-D5%05-05[205-10]%1D
p 1| B0D4 11:44 AM removal 1338 1293 045 Good 5.8 523 D0B5 Fait 246 E L TG] R R TN [ D
. 12|  BA2/04 444 PM installation 12.29 1236 007 Excellent 6.63 699 016 Excellent 54 Totidy (%] =% [ =5 |- [E-E (=7
EnV|r0nment & 13| 92304244 PM  removal 83 82 018 Excellent 6.45 724 078 Fair pIg
14| 5/24/048:44 AM instalistion 7.93 793 MA 653 MNA NA
Conse rvat|0n 15| 10/16/04 12:44 PM  removal 271 271 HA 739 NA hA
16
7




| %
Newfoundland
Labrador

Data Management Upgrades

= Keeping better records
e Field data and procedures
e Calibrations

e Inventory and purchasing
e Increasing accountability
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Products for Industry Partners
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Real Time Water Quality

Procedures and Protocols
for Industry
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Data Correction

Questioned various protocols for post processing real time
data

In 2010, WRMD implemented detailed procedures and
protocols to help quantify bio fouling and calibration drift in
order to accurately correct data.

Raw Data vs. Corrected Data
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= Raw Data ===== Corrected Data




€
Newfoundland
Labrador

Blo—Foullng Drlft Field Cleanlng

Water Resources
Management
Division

Department of
Environment &
Conservation




Nesifoukidland Results and Conclusions from

Labrador

Study on Data Correction

= Examined frequency and magnitude of corrections
required for each parameter based on total error

= Investigated validity of qualitative comparisons between
field sonde and grab samples

= Concluded that corrections not necessary in order to meet
mandate of the RT program in NL

= Long term monitoring

and event detection is
not affected by foulingin =m0
significant quantities to A
warrant additional I
procedures and protocols ¢, = @m W
on a regular basis I —
= Effort remains with I DA D R
“Management QAQC, data flagging, and | N N
Division 30 day maintenance J e e e
epmrtment o schedule .
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Results!

= Continuing network expansion
and partnership development

= 37 stations

= Mitigation response to water
guality events at Voisey'’s Bay,
Long Harbor, Duck Pond

————
TURBIDITY Multi-Station Comparision
Depanment of Emarenment & Conservation Water Resources Managemaent Drision
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International Recognition

Hosted 2 Real Time
Workshops (2007, 2009)
and the 3" to be held in
June 2011

RT projects in Egypt,
Russia, Jordan

Conferences (NWQMC)

Professional Engineers
and Geoscientists of
Newfoundland and
Labrador Environmental
Award for 2011
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