Real-Time Water Quality

Newfoundland and
| abrador

o% Government of Newfoundland and Labrador
N(:‘WFJl.IJl(ﬂall(l Department of Environment and Conservation
Labrador Water Resources Management Division




Overview

> Objectives of Real-Time Water Quality Monitoring Program in NL

» Real-Time Water Quality Monitoring Network in NL

= Provincial Government Stations
= Industry Partnership Stations
= Federal Partnership Stations

» Instrumentation
» Site Selection and Deployment

» Communication and Datalogging

» Maintenance / Calibration
» Quality Assurance / Quality Control
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» Data Management
» Data Reporting

» Reaction to Emerging Issues

» Key Messages / Path Forward




Objectives of Real-Time Water Quality
Monitoring Program in NL

Obtain a continuous record of water quality information at
selected locations; complement traditional forms of water
quality monitoring

Provide up-to-date water quality information to the public
through departmental webpage

Provide an early warning of adverse water quality incidents

Allow government and industry to address water quality
events on a proactive basis through mitagative interventions
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Real-Time Water Quality Monitoring
Network in NL

» Network consists of :

= 4 stations - provincial government
(all 4 stations established)

= 2] stations — industry partnership

(9 stations established; 12 stations in progress)

= J stations — federal government partnership
(2 stations established; 1 station in progress)

Partnership is the
ey Government of Newfoundland and Labrador
Newfoundland Key to Success
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Provincial Government Stations

» There are a total of four real-time Real Time Water Qualty Staions - Newfoundiand
water quality monitoring stations
established as solely provincially
owned and operated.

- Leary’s Brook (Eastern)

- Waterford River (Eastern)
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- Peter’s River (Central) 7 AR

- Humber River (Western)
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Industry Partnership Stations - VBNC

» There are a total of five real-time water quality monitoring
stations established in Voisey’s Bay, Labrador (see map below)

- Upper Reid Brook (SW)
- Lower Reid Brook (SW)

- Tributary to Lower Reid Brook (SW)
- Camp Pond Brook (SW)
- Well at Tailings Dam (GW)
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There is an additional station located
on Rattling Brook in Long Harbour
NL; proposed location for
processing facility
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Industry Partnership Stations -
Aur Resources Inc.

» There are a total of three real-
time water quality monitoring
stations established at the
Duck Pond Mine Site.

- Gills Pond Brook (SW)
- East Pond Brook (SW)
- Well after Tailings Dam (GW)
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Industry Partnership Stations -
In Progress / Negotiation

» Iron Ore Company of Canada

- 2 stations to be established June 2007

» NL Refining Corporation
- 2 stations to be established (Summer 2007 & Summer 2008)

» NL Hydro - Lr. Churchill Hydroelectric Generation Project
- 8 stations to be established (Summer 2007 & Summer 2008)
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Federal Partnership Stations

» There are a total of three real-time water quality
monitoring stations joint federally-provincially owned and
operated.

- Main River (Newfoundland)
- Minip1 River (Labrador)

- Southwest Brook (Miawapukek First Nation Pilot Project)
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Instrumentation
» Hydrolab products:

Minisonde®
Datasonde® :

Multiprobe

A Quanta - G
n A’ Transmitter
Surveyor® .

and Display

Datalogger and
Display =
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|nstrumentation

Surface Water:

Groundwater:

> Temperature (°C)

» pH (pH units)

> Turbidity (NTU)

» Specific Conductance (uS/cm)
> Dissolved Oxygen (mg/L)

» % Saturation (%)

» Total Dissolved Solids (g/L)

» Ammonium (mg/L)

> Nitrate (mg/L)
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» Temperature (°C)

» pH (pH units)

» Redox (mV)

» Specific Conductance (mS/cm)
> Salinity (mg/L)

» Depth for Surface (m)




Site Selection and Deployment

Select sites that
will provide
meaningful data

Deployment
techniques are
site-specific
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Communication and Datalogging

MNomnal Transmission

- every 3 hours, 3 data
—a

points per sensor
GOES Satellife TR, ’ =i
: . : Immediately Regular Infervals
High Rate Transmission
- every hour

[:> New graphs

every 3
a hours
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MNational Environmental Satellite
Data Information System
[NESDIS) Govermnment internet Web Server
Installed Sensor Types Operated by NOAA, Maryland, USA
- Users access using Web Browser
Water Quality Climate o to view graphs
- pH - Air Terperature - -
- Turbidity - Relative Humidity - - - Hydropower, recreational,
- Dissolved Oxygen - Alr Pressure = Bl research, academia, DFO.,
Total Dissolved Solids - Wind Speed Voisey's Bay, Provincial and
- Conductivity - Wind Direction h ! = L% ] Federal Departments, NGOs,
consultants.

- Percent Saturation
Water Temperature
Hydrometric
- Stage
ol User with a computer and intemet
access
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Maintenance/Calibration

» Essential that instruments are
properly maintained and
calibrated using standard
solutions 1n order to ensure
accurate data collection

» Instruments should be

maintained and calibrated on a
monthly basis
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Maintenance/Calibration

» Instruments must be maintained and
calibrated in a temperature-controlled
atmosphere

» Keep a record of all maintenance and
calibration that has been done on the
instrument (ie: journal)
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Quality Assurance/Quality Control

» Important to adhere to strict QA/QC procedures

» Ensure maintenance/calibration procedures are
followed closely

» Upon reinstallation, Minisonde readings must
coincide accurately with Datasonde readings (ie.
fall within an acceptable range)

» Grab sample taken for comparison purposes
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Quality Assurance/Quality Control

» Calibration and Maintenance
Form is critical for QA/QC i 5301 ottt Sttt 5
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QA/QC spreadsheets M =
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Difference/ Difference/ .| sL.5p
Removal/ln Field Probe | Jifference/ % Field Probe % Field Probe %
Date i Reading | Reading  Difference Rating Reading | Reading | Difference | Rating Reading | Reading | Difference
TH3M4 1116 removal 242 24 0.02 Excellent B.63 718 053 Fair 338 346 231
2/4/04 1415 installation 1.09 08 018 Excellent 6.42 7.08 0.67 Fair 32.8 328 0.00
3M10/04 10:50  removal 03 0 02 Excellent B.43 718 073 Fair 344 35 1.71
3NDA 1550 installation 095 0.t 0.15 Excellent 691 687 Excellent 348 3|6 9.84
618/04 14:40  ramoval 399 38 0.08 Excellent 6.54 7.16 Fair 334 jei=) 14.14
5M19/04 14:40 installation 394 38 004 Excellent B.85 B77 Excellent 332 405 18.02
6/23/04 11:00  removal G867 85 017 Excellent 6.72 7.02 Good 339 1330
/24/04 1425 instaliation | 1013 102 0.07 Excellent 71 E.88 Good 339 172 Please fax i ATTN: Renee Paiemson at (709} 729-0320
72604 10:50  removal 1587 154 0.47 Good 6.41 T3 Fair 39 7.98
7704 10:30  installation 16.46 166 014 Excellent 7.05 7.0 Excellent 373 8.57
B/26/04 1410 remaval 18.79 187 0.08 Excellent 6.91 735 Good 383 4.49
827104 11:35 installation 1872 188 0.08 Excellent 7.19 7.9 L Excellent 3|2 817
927104 10:40  remnoval 1069 13 0.61 Fair Fair 12.34
9/26/04 10:30 _installation 10.97 10.9 0.07 Excellent Excellent 14.00
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Data Management

Automatic Data Retrieval System

2 ADRS Data Browser - Microsoft Internet Explorer _|=] x|
Edit View Favorites Tools Help | e

OBa[k ML B ﬂ ﬁ _:} p ) Search ﬂ'_ Favorites {F‘|

Address I-g"l httpe: e wr rnd. erw.gav.nl.ca/adrs_me/DataBrowser, aspx j Beco ‘LiﬂKS > -
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Data Browser

Wiain Meny Select Station: [Southwest Braok belmw Soothwest Pond

@ Line Data
Select Type of e Lata
Data to View: € Daily Data

© Monthly Data

 Archive Data

Select Dates to Search: [Search By Day -
Date:  5/20/2007
Pick Day

48 Records Found
STAT NUM|WSC_NUM|NST DATI|WATER_TEMP| PH |SPEC_CONDUCT| DO |PER_SATUR|TURBIDITY| TDS |STAGE/FLOW|BATT VOLTAGE ﬂ

5/20/2007
NFO2ZEO033 CONNE_RIV 12:30:31 1.0230 12,7000
A
5/20/2007
NFO2ZED033 CONNE_RIV12:32:31 10,5000 5.340013.0000 10.5300 98.0000
A

5/20/2007
1:30:31 AM 1.0230 12.7000

NFO2ZED033 CONNE_RIV ?ggg?im 10.4600 5.3500 12.2000 10.5300 97 9000 0.0078

Er02007

NFO2ZE0033 CONNE_RIV

|

‘ ’_|§Iﬂternet
BEEET 9:12 AM
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Data Reporting

» Rolling 30-day graphs of real-time water quality data are
displayed on the Division web page for each parameter at
each station

Reid Brook at Outlet of Reid Pond (VBNC) - NFO3NE0009

Department of Environment & Congervation Water Resources Management Division

Camp Pond Brook below Camp Pond (VBNC) - NFOSNE0010

Department of Environment & Conservation Water Resources Management Division
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Data Reporting

Newfoundland

» Monthly/Annual reports placed |zttt et
on the Division web page

Monthly/Annual reports
forwarded to industry

Corrected data will be
used for technical
reports
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Reaction to Emerging Issues

Leary's Brook Continuous Data

» On July 24t 2004 there
was a fish kill in Leary’s
Brook

Leary's Brook Continuous Data
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Reaction to Emerging Issues

P> Able to identify and address water quality issues much more quickly
minimizing the damage to the aquatic ecosystem.

03NEO11

Increased turbidity at Lower Reid
Brook station due to surface runoff
from construction activity in the ovoid
area (Sept. 2004); instituted mitigative
measures

. 03NE002
Increased turbidity due to dewater

activity and failure of settling pond
pump at Camp Pond Brook station
(Sept-Oct. 2003) during mine
construction activities; instituted
mitigative measures
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Key Messages / Path forward

» Continue to provide high quality data and reporting to
industry and the general public

» Continue to use as a regulatory tool for all projects that
impact water quality

» Continue to partner with industry to expand the real-time
water quality network in NL

» Continue to apply mitagative interventions to emerging
water quality events on a proactive basis

Government of Newfoundland and Labrador
Newfblmdldnd Department of Environment and Conservation
Labrador Water Resources Management Division




Key Messages / Path forward

Improve quality assurance/quality control program

Work on regression analysis and extrapolation to other
parameters of interest

Incorporate an alarm system with the real-time
instrumentation to alert owners/operators of 1ssues with
water quality

Incorporate the ability to take grab samples with an
autosampler triggered by the real-time instrumentation
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