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Executive Summary

The Nova Scotia Automated Surface Water Quality Network e@gdablished in 1999 to
monitor water quality in surface waters across the poavirThe results are used to help
manage water resources, determine baseline water gondéles and streams
throughout the province, evaluate the impact of humanitées on surface water, and
assess long term trends in water quality.

In addition to contributing to provincial water resourcenagement activities, this
program supports both the Canadian Heritage River Progmndithe national Canadian
Environmental Sustainability Indicators (CESI) reportingative.

Network stations located on streams employ electrdatialoggers which record water
levels and water quality data on an hourly basis. Lak@ags record water quality data
only. These data are transmitted to a central compateselal at Nova Scotia
Environment offices in Halifax. Grab samples are takaing periodic maintenance
visits and analyzed for common water quality parametbetading pH, conductivity,
turbidity, major ions , nutrients, and selected metals.

Although the short period of record precludes statistiealdanalysis at this time,
apparent water quality trends suggest decreasing pH oweatitwo stations (Pockwock
Lake and Kelley River). The trend at Kelley River appéaisave reversed in 2007.
These apparent trends are likely due to atmospheric depasitice neither watershed is
significantly developed. All of the river stations expacded episodes of increased water
turbidity to varying degrees during and following more seveeeipitation events. Two
stations (North East {NE} Margaree and St Mary’s Riveperienced more frequent and
intensive turbidity events than other stations, likely tusnore development and
disturbances in their watersheds. One station (NE Meeydad considerably higher
conductivity values. This was attributed to the bedrocksamficial geology of the area,
rather than influences from human activities (e.g. sadidapplications).

Results at most stations indicated exceedences ohahti@ter quality guidelines for
certain parameters. Protection of Aquatic Life (PAL)dglines were exceeded
periodically for temperature and pH. Drinking water andrB&tonal water quality
guidelines were exceeded frequently for both turbidity andSghificant pH guideline
exceedences occurred at all stations but one (NE Ma)gdree extent of the pH
exceedences was highly variable among the stationsngafigm nearly 100 % at three
stations (Kelly, Shelburne, and Pockwock) to <1 % at NE Maggdl his variation was
attributed to differences in bedrock and surficial geologyratative abundance of
wetlands in the watershed. Exceedences occurred raqsefntly for PAL guidelines,
with Drinking Water, and Recreational water use guidetxeeedences occurring
progressively less often. This was due to the moneg&tnt PAL guideline values
recommended for this more sensitive water use.
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Water quality in the lake and rivers monitored in thisvaek was primarily affected by
precipitation, geology, vegetative cover and preseneeetihnd areas. Both regional and
local influences from human activities are likely effieg water quality to some extent,
and to varying degrees at each station. Sources of substahah triggered guideline
exceedences were likely of both natural and humannoaithough natural influences
dominate at this time.

Surface water resources are vulnerable to a multitudellatgnat sources and
environmental influences and are sensitive to their effddisasures need to be taken to
protect these valuable assets for the beneficial uaé Nbva Scotians. Long-term
monitoring and reporting activities contribute to the pradb@cof water resources and
require ongoing program support. An increased frequency otenaince is
recommended for this program to ensure more complete agatiare. Expansion is also
desirable to provide better geographical coverage as additéstmlrces become
available.
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1.0 Introduction

The Nova Scotia Automated Surface Water Quality MonigpNetwork (Figure 1.0 - 1)
was initiated in 1999. It consists of a series of statiocated throughout the province
where automated equipment monitors water quality in supperatgr management
decisions. It is part of a long term comprehensive watyurce monitoring program for
the province.

Figure 1.0 - 1 Map of Automated Surface Water Quality Monitoing Locations
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The network currently consists of 6 stations withrtfwst recent station being added
during the Fall of 2008. Both water quality and stream leasedsmonitored at all stations.
The results are used to help manage water resourcasnidetdaseline water quality in
various lakes and streams throughout the province and &éh@aimpact of human
activities on surface water. Long term trends in watedity will be statistically
evaluated in both relatively pristine watersheds asagemore impacted sites, as
sufficient data becomes available.
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This report presents monitoring results collected to Deeer008 for the six monitoring
stations currently in the network.

1.1 Historical Background

Automated water quality monitoring equipment was firstoiduced at Pockwock Lake in
1999 as a pilot project and then expanded to the Shelburne(R0@£), North East
Margaree River (2001), and Kelley River (2004. Prior to th@atmn of this automated
network, water quality assessments undertaken in thengeemployed grab sampling
techniques with water quality analysis performed by cedifaboratories. Both
automated data collection and manual sampling techniqueswreammonly used
throughout Nova Scotia for water quality assessment.

Automated monitoring stations include areas of provincgaliBcance such as Heritage
River sites, Provincial Parks and Sanctuaries and MwliBignking Water Supplies.
Monitoring stations are located in both relatively s watersheds as well as more
impacted sites. They are typically co-located with hyagtric (stream flow) monitoring
stations to allow 1) program delivery efficiencies, 2) tapees for real-time reporting,
and 3) calculations of loadings of contaminants or otfaer quality constituents.
Stations have been chosen based on set criteriadinglto be representative of
geographic regions, important fish habitat (e.g. salmang,to support development and
use of a Water Quality Index.

In addition to contributing to provincial water resourcenagement activities, this
program supports both the Canadian Heritage River Progmndithe national Canadian
Environmental Sustainability Indicators (CESI) reportingative.

One report has been previously published on the netwarkedriNova Scotia
Automated Water Quality Monitoring Program” (Scott et2007). The 2007 report
presented a summary of surface water quality data aedlettthe initial four stations
between 2002 and 2005. It is available on the Nova Scotiadanvant (NSE) web page
at: www.gov.ns.ca/nse/water/surfacewatamer “Publications”.

1.2 Description of Current Network

The automated water quality network consisted of theridgur stations until 2007.
Subsequently stations were added at St Mary’'s River ¢FaD07), and Lahave River
(Fall of 2008) for a total of six stations to date. Themated equipment installed at the
St. Mary’s River station in 2007was decommissioned theviatig year due to
significant recurring sediment fowling of the sensoksitomated data collected at that
site is presented in this text, but will likely not begented in future iterations of this
report. However, grab sample data collection is stpleeted to continue at this site and
will be included in subsequent reports. The current mongasiations are listed in Table
1.2 - 1 and their locations are shown in Figure 1.0 - 1.
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All stations in the network currently employ Hydrolab®&atondes equipped with
temperature, pH, conductivity, dissolved oxygen, and turbidigsrs. These sensors
gather information, at hourly intervals, which is stbo& a datalogger shared with
hydrometric (stage/flow measuring) equipment. The da&aawnloaded at regular
intervals and verified by NSE staff. Water samplescailected from the stations
periodically during site visits and tested for general ckggninvolving about 30
parameters, including pH, conductivity, major ions, nutsicahd metals.

The data collected is available for download, in spreadgbemat, on the Nova Scotia
Environment (NSE) web page at: http://www.gov.ns.ca/nsdeigarfacewater/ under
“Databases”.

Table 1.2 - 1 Nova Scotia Automated Surface Water Quality Moniring Stations

Station Name County Year Monitoring Started
Pockwock Lake Halifax 1999*
Shelburne River Queens 2000*

North East Margaree River Inverness 2001*
Kelley River Cumberland 2004
St. Mary’s River Guysborough 2007
Lahave River Lunenburg 2008

*Data collected prior to 2002 has not been reported on ddatdoquality and quantity
issues.
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2.0 Methods

Methods used for data collection, quality assurance,sasses$ and interpretation are
outlined in the previous release of this report. A bristdetion is included below.

2.1 Data Collection

Network stations were equipped with a Hydrolab Waterli@uaonde located in a five
inch diameter perforated PVC pipe insitu to the waterhdaesline deployment method.
Infrastructure design, equipment deployment, and QA/QGunea followed methods
established by US Geological Survey and equipment manuéast(see previous report
for details). Water quality parameters measured includpdasature, pH, conductivity,
turbidity, and dissolved oxygen. Stage or water level dat@ collected independently
by Environment Canada (EC) staff as part of the Nova &ebtilrometric program.

The five river stations, Shelburne, North East Margafedley, St. Mary’s, and Lahave
River were equipped with electronic dataloggers which rescbvehter quality and water
level data every hour. These dataloggers communicatedOiSGsatellite to a central
computer and relayed data at 3 hour intervals. The stati®ockwock Lake had a
datalogger that recorded water quality data, but water\ea® not recorded. The
Pockwock datalogger communicated via phone land line to aateatnputer.

The stations was visited by Nova Scotia Environment atgéfoximately every 3 months
for maintenance, field verification of data, and tolaep the deployed Hydrolab
datasonde with a fresh unit. Readings from the deplapédvere recorded prior to
removal and replacement of the datasonde. The repdatedatasonde was calibrated at
the NSE lab prior to the field trip. Measurements wése eaptured with a Quanta P
hand-held water quality meter, prior to the removal ofddi@sonde, for subsequent
comparison and possible data adjustments where neceBsaryrab samples were
analyzed for common water quality parameters includingcpHductivity, turbidity,
major ions , nutrients, and selected metals.

Water levels were verified periodically by Environment &#an(EC) staff through field
visits where staff gauge readings were manually recor8a@am flows were
subsequently determined from stage/ discharge relationshipscop/eC staff.

2.2 QA/QC

After the raw water quality sensor data were collectetidownloaded to central
computer, data corrections were made if required. Senson@aé compared with field
measurements for temperature, conductivity, pH, turbiditycissolved oxygen taken
with the freshly calibrated portable Quanta P water quadéter. If there were problems
with any of the Quanta P sensors, grab sample laligeswld be used for data
correction. Data deletions or corrections were madkee@ecorded sensor data if
differences from the field measurements exceeded esdtalguality criteria and
specifications of the equipment (see Appendix I). Addaily, manual field data were
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compared to the data recorded by the hydrolab units usir@ritieeia for Water Quality
Data Shifts table (see Appendix 1). Shifts were madbhdodcorded data as required.

As mentioned above, stage or water level data wdlected by Environment Canada
(EC) staff as part of the Nova Scotia Hydrometric ppagrData quality assessment was
undertaken through that program. Stage data reported inpbid i® raw data that has
not yet been verified or corrected. EC Water Sustajf should be consulted for any
confirmation of stage or water level data if required.

2.3 Data Quality Assessment

Water quality data validation was assessed through coropsangth other
environmental data including water levels and precipitafitwe. focus of this exercise
was to assess extremely high or low values to confitian cizherence with episodic
weather events or possible pollutant events.

Each of the parameters measured were assessed for@tanges (extreme high or low
values) for the entire period of record. Rainfall daésie acquired from Environment
Canada for the period of record from the closestostat each site. Comparison of
increases and decreases of each parameter to rainfalel®aarried out through visual
inspection of the graphs. Grab sample data was alteglgainst the recorded data.

If discrepancies or lack of coherence between safaarand other environmental data
was identified, possible reasons for the change werle&ed. If extreme values could
not be justified or confirmed with other data, these da&tre deemed erroneous and
deleted from the dataset.

2.4 Statistics and Guideline Exceedences

Statistics were computed from the final datasets of halata for each site. Final
datasets are also expressed in a series of tables pludfoas hourly, monthly, seasonal
and annual minimum/maximum/mean/standard deviation valueséth year of record
for each station for each measured quantity. Restile@nalyses are presented in this
report with each station summary.

In addition to the above, individual exceedence taldes Ibeen generated using
validated hourly datasets that are based on guidelines pedblyy the Canadian Council
of the Ministers of the Environment (CCME) for the Raiion of Freshwater Aquatic
Life, and through the Committee on Health and the Enwmrent (CHE) for Drinking
Water, and Recreational Use. The water temperatueziarpublished by Alabaster and
Lloyd (1982) for salmon and trout have been adopted foei@scise instead of those
published by the referenced national committees sincenbie sensitive and relevant to
the established water use. This is consistent withadstemployed in the previous
iteration of this report, where the fish guideline iscussther than the drinking water
guideline. The drinking water guideline is an aesthetic obgdbdr treated water and is
considered to have little bearing on this review.

7

[METHODS]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

2.5 Data Interpretation

Water quality at each station was assessed for obviagoarent changes over time,
was compared to relevant national guidelines, and wasrdyrassessed for influencing
factors which may account for any difference or changegater quality.

Factors considered in the interpretation of water tuadsults included the following
which are known to commonly influence water quality in Bi@cotia surface waters;
- climate related events (e.g. air temperature, pitatign, and seasonal flows),
- watershed characteristics (e.g. forest cover, anafumétlands, land use,
bedrock geology and soil type), and
- pollutant sources (point and non-point).
These factors were also considered during the precedingaaity assessment step
when validating the datasets.

Due to the relatively short length of record for thisgseon, no statistical trend analysis
was performed to assess long term temporal trends.
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3.0 Results

3.1 POCKWOCK LAKE

Pockwock Lake Watershed
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Figure 3.1 - 1 Location of Pockwock Lake watershed.

3.1.1 Background Information

Location of Station
The Pockwock Lake Automated Network Station is locatddtitude 4446'56"N,
Longitude 63850'43” W.

Geographic Setting

Pockwock Lake is located on the border between HalifaixHants Counties and is the
drinking water supply for Halifax, Bedford, Sackville, Taerlea, Fall River and
Waverley. The watershed is 56.61%iis protected by provincial designation and is
jointly managed by the Halifax Regional Water CommisgldRWC) and the Nova
Scotia Department of Natural Resources.

Geology and Geomorphology

The bedrock geology in the Pockwock watershed is made twmnahain rock types.
Pockwock Lake represents the contact between the $tuthtain Batholith (SMB),
granitic rocks, which dominate the central and westermnegdf Nova Scotia and the
Goldenville Formation of the Meguma Group, found in thetlsern mainland of the
province.
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The surficial geology of the area developed as a retie numerous glaciations. The
southern portion of the Pockwock watershed is chaiaeteby the presence of several
till units with varying textures, compositions, age ana@éof origin. In areas north of
Pockwock Lake, less till was deposited by retreating giaeird as a result, exposed
granite bedrock structures are frequently visible. Tillshenwest side of the lake are
derived from the underlying granites and tills on the eastdmof the lake are derived
from the underlying Goldenville Formation.

The dominant landform in the watershed is the undgaormoderately rolling plain
with a thin mantle of stony till and peat bogs.

Forest Cover and Land Use

The watershed is under forest management by HRWC andacbtd Elmsdale Lumber
Ltd., with goals of water quality protection and sustaiedbiestry. About 61% of the
land within the watershed is forested, 13% is clear-cuat 2886 of it is covered by water
and/or wetlands. 2.7 % of the watershed is consideratbhas land use.

Climate

Normal (1971-2000) annual precipitation in the Pockwock Lake aladr as recorded
at the Environment Canada Climate Station at Pockwasle lis 1529 mm, comprised of
1335 mm of rainfall and 190 cm of snowfall. The mean annugbéeature is 6.4C with

a mean monthly high of 18°€ in July and a low of —-5.4C in January.
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Figure 3.1 - 2 Precipitation and Air Temperature data from Environment Canada Climate Station at
Pockwock (Pockwock Watershed) for 2006 through 2008. Gaps ihé plot indicate missing data.
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Figure 3.1 - 3 Aerial view of Pockwock Lake
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Wildlife and Habitat

The Pockwock Lake watershed provides habitat for many spefgeants and animals,
including deer, beaver, and muskrat. Such wildlife speceeggortant to water use in
this context, due to the potential for fecal contamaratind the lake water use as a
drinking water supply. Treatment technologies are eygglavhich address such issues
prior to final water use.

Human Settlement and Industrial Development

The name Pockwock comes from the Mi'’kmag word Paakwaal&nmg “must stop
here”. Early European settlement occurred slowly énatea, with a recent increase in
residential development during the late 1990s and early ifollba/ing decade.
Industrial development in the watershed is restrictedimeciudes only limited forestry
overseen by the HRWC. This watershed became a prochat&dthg water supply area
as designated under the Environment Act in 1994.

3.1.2 Land Use Summary Information

Table 3.1 - 1 Land use summary table for Pockwock Lake watehed

Land Type km? % of Total Area
Agriculture 0 0
Barren 0.3 0.6
Clearcut 7.0 12.9
Forested 32.7 60.6
Urban 1.5 2.7
Wetland/Water 12.5 23.1
Total 54.0 100

12

[POCKWOCK LAKE]



NS Automated Surface Water Quality Monitoring Networ@®Analysis and Interpretation 2009

3.1.3 Water Quality Summary Information

Table 3.1 - 2 Hourly statistics of minimum, maximum, meanand standard deviation and exceedences as per establidlveater quality guidelines for

hourly real time data for Pockwock Lake for the period2002 — 2008

Parameter Year Min Max Mean SD FWAL 1CWQ s\th\llclielme REC! Readings ° # of Exceedences Excee(geen;;igfss % of
Temperature, °C 2002 94 245 182 36 2123 494 23
2003 08 233 108 7.6 7922 1072 14
2004 03 233 99 7.4 8158 867 11
2005 64 233 164 48 | 20-21° 4102 1022 25
2006 -01 237 108 75 8103 678
2007 -02 241 96 7.6 7907 574
2008 1.0 239 105 7.3 7918 808 10
DW
Turbidity, NTU DW <1° 5 REC DW<1®* DW 5 REC
2002 - - - - - - - - - - -
2003 0.0 1.8 0.3 0.3 5383 38 0 1 0 0
2004 0.0 7.6 1.2 0.8 4817 2468 1 0 51 <1 0
2005 00 359 10 15 <t®, 5 50 4102 2130 41 0 52 1 0
2006 0.0 47 11 0.8 6729 2746 0 41 0 0
2007 0.0 4.0 1.0 1.0 7655 3704 0 0 48 0 0
2008 0.0 1.8 0.1 0.2 7808 28 o 0 <1 0 0
Conductivity, uS/cm 2002 388 402 394 07
2003 347 398 377 14
2004 357 434 399 17
2005 355 424 379 12
2006 36.2 404 386 1.0
2007 356 432 402 2.1
2008 305 393 359 14
Dissolved Oxygen, mg/L | 2002 6.6  10.7 8.7 0.7 5.0 2128
2003 7.6 142 108 22 7922 0 0
2004 7.7 134 108 19 8155 0 0
13
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Parameter Year Min Max  Mean SD FWAL 1CWQ s\th\ll(lielme REC! Readings ° # of Exceedences ExceedReen:;igASs % of

2005 75 109 88 0.8 4102 0 0
2006 69 138 104 23 8103 0 0
2007 7.7 137 114 18 6890 0 0
2008 7.8 135 108 19 7499 0 0

pH, Units FWAL DW REC  FWAL DW REC
2002 53 55 5.4 0.0 2131 2131 2131 2131 100 100 100
2003 4.9 5.8 53 0.2 7921 7921 7921 7921 100 100 100
2004 4.9 5.6 53 0.1 8157 8157 8157 8157 100 100 100
2005 4.8 5.4 5.1 01 | 6590 6585 6595 4100 4100 4100 4100 100 100 100
2006 4.7 5.2 4.9 0.1 8103 8103 8103 8103 100 100 100
2007 5.0 5.4 5.2 0.1 7249 7249 7249 7249 100 100 100
2008 4.9 55 5.2 0.1 5226 5226 5226 5226 100 100 100

TFWAL: Freshwater Aquatic Life; DW: Drinking WateREC: Recreational Use

2 Upper permissible limit for salmon and trout (Adester and Lloyd, 1982). CCME DW guideline deemebl@dnappropriate.

® Maximum Acceptable Concentration for water entg@rdistribution system.

4 Aesthetic Objective. SNTU may be permitted if devsivated that the disinfection method is not conmpsed.

® The number of hourly readings possible in eadhefyears 2002, 2003, 2005, 2006, and 2007 is §46®R004 and 2008 the number is 8784. The nundserded in the table refers to the actual
number of approved measurements
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3.1.3.1 Temperature

Figure 3.1 - 4 Water temperature from 2006 through 2008 for the R&wock Lake using hourly
values. Gaps in the plot indicate missing data.
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Figure 3.1 - 5 Water temperature from 2002 through 2008 for the R&wock Lake using daily mean
values. Gaps in the plot indicate missing data.
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Figure 3.1 - 6 Water temperature from 2002 through 2008 for Pockve Lake using monthly mean
values. Gaps in the plot indicate missing data.
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Table 3.1 - 3 Mean monthly water temperature for Pockwock ake during 2006 — 2008 based on
mean daily data.

Month Year Mean Minimum Maximum SD
____________________ N o—— J—
January 2006 1.3 0.5 2.2 0.4
February 2006 0.6 0.0 1.0 0.3
March 2006 1.6 1.0 2.8 0.5
April 2006 4.7 2.9 6.8 11
May 2006 10.6 6.8 14.8 2.3
June 2006 15.6 14.1 18.1 11
July 2006 20.8 18.5 22.8 1.2
August 2006 21.0 19.8 22.8 0.9
September 2006 18.2 16.8 19.7 0.8
October 2006 14.1 10.3 16.9 1.8
November 2006 9.3 7.9 10.6 0.7
December 2006 7.7 7.3 8.2 0.4
January 2007 15 0.3 2.7 0.7
February 2007 1.8 1.6 2.0 0.1
March 2007 25 21 3.2 0.4
April 2007 3.9 24 5.7 1.0
May 2007 8.6 5.6 12.7 1.9
June 2007 15.6 11.4 18.9 1.8
July 2007 19.6 17.4 22.5 1.3
August 2007 21.3 19.9 23.1 0.9
September 2007 19.2 17.7 211 0.9
October 2007 12.9 12.1 13.4 0.6
16
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Month Year Mean Minimum Maximum SD
____________________ N o —— J—
November 2007 8.9 6.2 12.0 1.9
December 2007 2.3 0.9 5.7 1.4
January 2008 1.3 1.0 1.6 0.1
February 2008 1.9 1.6 2.2 0.2
March 2008 2.6 2.3 2.9 0.2
April 2008 4.6 2.7 7.0 1.4
May 2008 9.3 7.4 11.6 1.2
June 2008 15.6 11.4 19.2 2.0
July 2008 20.8 17.9 22.9 1.4
August 2008 215 20.3 23.1 0.8
September 2008 18.3 16.9 19.9 1.0
October 2008 13.9 11.3 16.7 1.7
November 2008 8.8 6.3 111 1.6
December 2008 6.2 6.0 6.3 0.1

Table 3.1 - 4 Mean annual water temperature for Pockwock Liee during 2002 — 2008 based on mean

daily data.
Year Mean Minimum Maximum SD
_______________ N o —— J—
2002 18.13 9.66 23.82 3.65
2003 10.78 0.84 22.58 7.61
2004 9.92 0.68 22.88 7.43
2005 14.73 2.01 22.22 6.26
2006 10.76 -0.04 22.84 751
2007 9.62 0.29 23.12 7.58
2008 10.61 1.02 23.05 7.32
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3.1.3.2 Turbidity

Figure 3.1 - 7 Turbidity levels from 2006 — 2008 for the Poekock Lake based on hourly values. Gaps
in the plot indicate missing data.
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Figure 3.1 - 8 Turbidity levels from 2002 — 2008 for the Poekock Lake based on daily mean values.
Gaps in the plot indicate missing data.
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Figure 3.1 - 9 Turbidity levels from 2002 — 2008 for the Poekock Lake based on monthly mean
values. Gaps in the plot indicate missing data.
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Table 3.1 - 5 Mean monthly turbidity for Pockwock Lake duing 2006 — 2008 based on mean daily
data.

Month Year Mean Minimum Maximum SD

---------- NTU
January 2006 24 2.2 2.7 0.1
February 2006 2.2 1.9 3.2 0.3
March 2006 1.2 0.0 1.9 0.6
April 2006 15 1.0 17 0.2
May 2006 0.4 0.2 1.3 0.2
June 2006 0.6 0.5 1.0 0.1
July 2006 0.8 0.0 17 0.4
August 2006 0.7 0.5 0.9 0.1
September 2006 0.4 0.0 0.6 0.2
October 2006 0.0 0.0 0.0 0.0
November 2006 0.0 0.0 0.0 0.0
December 2006 0.0 0.0 0.0 0.0
January 2007 2.9 2.6 3.3 0.2
February 2007 2.3 21 2.6 0.2
March 2007 1.9 17 21 0.1
April 2007 1.8 1.6 3.2 0.4
May 2007 0.1 0.0 1.6 0.4
June 2007 0.1 0.0 0.3 0.1
July 2007 0.4 0.1 0.8 0.2
August 2007 0.0 0.0 0.4 0.1
September 2007 0.1 0.0 0.4 0.1
October 2007 15 1.3 1.6 0.1
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Month Year Mean Minimum Maximum SD

---------- NTU
November 2007 15 11 17 0.1
December 2007 0.2 0.0 1.5 0.5
January 2008 0.0 0.0 0.0 0.0
February 2008 0.0 0.0 0.0 0.0
March 2008 0.0 0.0 0.0 0.0
April 2008 0.0 0.0 0.0 0.0
May 2008 0.0 0.0 0.0 0.0
June 2008 0.0 0.0 0.3 0.1
July 2008 0.1 0.0 0.5 0.2
August 2008 0.0 0.0 0.0 0.0
September 2008 0.1 0.0 0.3 0.1
October 2008 0.7 0.3 1.2 0.2
November 2008 0.0 0.0 0.0 0.0
December 2008 0.0 0.0 0.0 0.0

Table 3.1 - 6 Mean annual turbidity for Pockwock Lake durng 2002 — 2008 based on mean daily
data.

Year Mean Minimum Maximum SD
----- NTU
2002

2003 0.3 0.0 1.0 0.3
2004 1.2 0.1 3.4 0.8
2005 1.2 0.0 15.7 14
2006 0.9 0.0 3.2 0.8
2007 1.0 0.0 3.3 1.0
2008 0.1 0.0 1.2 0.2
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3.1.3.3 Conductivity

Figure 3.1 - 10 Conductivity levels from 2006 — 2008 for the Blovock Lake based on hourly values.
Gaps in the plot indicate missing data.
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Figure 3.1 - 11 Turbidity levels from 2002 — 2008 for the Pogkock Lake based on daily mean values.
Gaps in the plot indicate missing data.
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Figure 3.1 - 12 Conductivity levels from 2002 — 2008 for the Blonvock Lake based on monthly mean
values. Gaps in the plot indicate missing data.
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Table 3.1 - 7 Mean monthly conductivity for Pockwock Lakeduring 2006 — 2008 based on mean daily
data.

Month Year Mean Minimum Maximum SD
---------- uS/cm -—-e-
January 2006 38.9 38.8 39.1 0.1
February 2006 39.1 38.6 39.5 0.2
March 2006 39.5 39.2 39.7 0.2
April 2006 39.2 38.8 39.4 0.1
May 2006 39.9 39.5 40.2 0.1
June 2006 39.4 38.9 39.8 0.2
July 2006 38.6 38.3 38.9 0.2
August 2006 37.8 37.3 38.2 0.2
September 2006 38.3 36.6 39.1 0.7
October 2006 36.6 36.5 37.0 0.1
November 2006 37.1 36.8 37.3 0.1
December 2006 37.2 37.1 37.3 0.1
January 2007 41.1 40.7 41.9 0.4
February 2007 41.9 41.7 42.3 0.2
March 2007 42.4 41.7 42.9 0.2
April 2007 41.6 41.1 42.2 0.4
May 2007 42.2 40.7 42.9 0.6
June 2007 41.5 40.7 42.3 0.5
July 2007 39.9 39.0 40.7 0.5
August 2007 36.5 36.0 37.7 0.3
September 2007 36.2 35.9 36.3 0.1
October 2007 37.7 37.7 37.8 0.1
November 2007 39.0 37.8 40.1 0.7
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Month Year Mean Minimum Maximum SD
---------- uS/cm -—-e-
December 2007 39.4 38.7 40.3 0.5
January 2008 37.8 37.1 38.6 0.5
February 2008 36.1 35.1 37.3 0.6
March 2008 34.1 33.3 35.0 0.4
April 2008 33.5 317 35.2 11
May 2008 35.3 34.9 35.5 0.2
June 2008 36.0 35.3 36.4 0.3
July 2008 36.9 36.2 37.3 0.3
August 2008 36.8 36.6 37.0 0.1
September 2008 36.9 36.6 37.2 0.2
October 2008 37.1 37.0 37.3 0.1
November 2008 34.7 34.0 37.0 0.9
December 2008 34.1 34.0 34.3 0.1

Table 3.1 - 8 Mean annual conductivity for Pockwock Lake dring 2002 — 2008 based on mean daily
data.

Year Mean Minimum Maximum SD
--------------- uS/cm ---------- -—-e-
2002 39.4 39.1 39.9 0.2
2003 37.7 35.0 39.7 14
2004 39.9 36.0 43.1 17
2005 38.0 36.2 41.9 11
2006 38.6 36.5 40.2 1.0
2007 40.1 35.9 42.9 21
2008 35.9 317 38.6 14
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3.1.3.4 Dissolved Oxygen

Figure 3.1 - 13 Dissolved Oxygen levels from 2006 — 2008 for heckwock Lake based on hourly
values. Gaps in the plot indicate missing data.
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Figure 3.1 - 14 Dissolved Oxygen levels from 2002 — 2008 for theckwock Lake based on daily
mean values. Gaps in the plot indicate missing data.

Pockwock Lake
15
14 |
0 13 -
~
(@]
£ 12
o
> 11 |
&S 10
3
> 97
?
@ 8
a
7
6 ; ‘
N N ™ ™ < < [Te) [Te) © © ~ ~ e e
< < < < < < < < < < < Q < <
c (&) c (&) c (&) c (&) c (&) c (8] c (8]
> () > () > () > () > () > () > ()
- [a)] ] [a)] ] [a)] ] [a)] ] [a)] ] [a)] ] [a)]
Dissolved Oxygen

24

[POCKWOCK LAKE]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

Figure 3.1 - 15 Dissolved Oxygen levels from 2002 — 2008 for theckwock Lake based on monthly
mean values. Gaps in the plot indicate missing data.
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Table 3.1 - 9 Mean monthly dissolved oxygen for Pockwockake during 2006 — 2008 based on mean
daily data.

Month Year Mean Minimum Maximum SD
---------- mg/L -—-e-
January 2006 13.1 12.6 135 0.3
February 2006 13.7 13.6 13.7 0.0
March 2006 135 13.1 13.7 0.2
April 2006 12.6 11.8 13.2 0.4
May 2006 10.7 9.7 11.8 0.7
June 2006 9.1 8.6 9.7 0.3
July 2006 7.8 7.4 8.5 0.3
August 2006 7.4 7.0 7.8 0.2
September 2006 7.8 7.5 8.2 0.2
October 2006 8.8 8.3 9.7 0.4
November 2006 10.1 9.7 10.6 0.3
December 2006 10.8 10.6 10.9 0.1
January 2007 12.6 12.2 12.9 0.3
February 2007 12.9 12.8 12.9 0.0
March 2007 12.8 12.7 12.9 0.1
April 2007 12.7 12,5 12.9 0.1
May 2007 12.2 11.5 12,5 0.3
June 2007 10.9 10.4 11.7 0.4

July 2007
August 2007 8.1 7.9 8.3 0.1
September 2007 8.5 8.2 8.7 0.1
October 2007 9.4 9.4 9.5 0.1
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Month Year Mean Minimum Maximum SD
---------- mg/L -—-e-
November 2007 10.5 9.5 11.6 0.7
December 2007 13.0 11.8 13.5 0.5
January 2008 13.5 13.4 13.5 0.0
February 2008 13.4 13.2 13.5 0.1
March 2008 13.0 12.8 13.2 0.1
April 2008 12.4 11.7 12.8 0.5
May 2008 11.2 10.7 11.7 0.3
June 2008 9.7 8.9 10.6 0.5
July 2008 8.5 8.1 9.0 0.3
August 2008 8.3 8.1 8.7 0.2
September 2008 8.8 8.6 9.1 0.1
October 2008 9.6 9.1 10.1 0.3
November 2008 10.5 10.1 11.2 0.4
December 2008 11.3 11.2 11.3 0.1

Table 3.1 - 10 Mean annual dissolved oxygen for Pockwock Lakieiring 2002 — 2008 based on mean
daily data

Year Mean Minimum Maximum SD
----- mg/L -—-e-
2002 8.4 7.6 10.4 0.6
2003 10.8 7.6 14.1 2.2
2004 10.8 7.8 13.2 1.9
2005 9.2 7.7 12.6 1.3
2006 10.4 7.0 13.7 2.3
2007 11.4 7.9 13.5 1.8
2008 10.8 8.1 13.5 1.9
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3.1.3.5pH
Figure 3.1 - 16 pH levels from 2006 — 2008 for the Pockwock keabased on hourly values. Gaps in
the plot indicate missing data.
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Figure 3.1 - 17 pH levels from 2002 — 2008 for the Pockwock keabased on daily mean values. Gaps
in the plot indicate missing data.
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Figure 3.1 - 18 pH levels from 2002 — 2008 for the Pockwock keabased on monthly mean values.
Gaps in the plot indicate missing data.
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Table 3.1 - 11 Mean monthly pH for Pockwock Lake during 2006 2008 based on mean daily data.

Month Year Mean Minimum Maximum SD
January 2006 5.0 5.0 5.1 0.0
February 2006 4.9 4.9 5.0 0.0
March 2006 4.9 4.8 4.9 0.0
April 2006 4.8 4.8 4.9 0.0
May 2006 5.1 4.8 5.1 0.1
June 2006 5.0 4.9 5.1 0.1
July 2006 4.8 4.8 4.9 0.0
August 2006 4.8 4.7 4.8 0.0
September 2006 4.8 4.8 4.8 0.0
October 2006 5.0 4.8 5.1 0.1
November 2006 5.1 5.0 5.1 0.0
December 2006 5.1 5.0 5.1 0.0
January 2007 5.1 5.1 5.1 0.0
February 2007 5.1 5.1 5.1 0.0
March 2007 5.1 5.1 5.2 0.0
April 2007 5.2 5.1 5.2 0.0
May 2007 5.3 5.2 5.4 0.0
June 2007 5.2 5.2 5.3 0.0
July 2007 5.2 5.1 5.2 0.0
August 2007 5.2 5.1 5.2 0.0
September 2007 51 5.0 51 0.0
October 2007 5.3 5.2 5.3 0.0
November 2007 5.2 5.2 5.2 0.0
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Month Year Mean Minimum Maximum SD
December 2007 5.2 5.2 5.2 0.0
January 2008
February 2008
March 2008
April 2008 5.4 5.3 5.4 0.0
May 2008 5.3 5.2 5.4 0.1
June 2008 5.0 4.9 5.1 0.1
July 2008 5.2 4.9 5.3 0.1
August 2008 5.3 5.3 5.4 0.0
September 2008 5.3 5.2 5.3 0.0
October 2008 5.3 5.2 5.3 0.0
November 2008 5.2 5.2 5.3 0.0
December 2008 5.2 5.2 5.2 0.0

Table 3.1 - 12 Mean annual pH for Pockwock Lake during 2002 2008 based on mean daily data

Year Mean Minimum Maximum SD
2002 5.4 5.3 5.4 0.0
2003 5.3 5.0 5.7 0.2
2004 5.3 5.1 55 0.1
2005 5.1 4.9 5.3 0.1
2006 4.9 4.7 5.1 0.1
2007 5.2 5.0 5.4 0.1
2008 5.2 4.9 5.4 0.1

3.1.4 Overview of Pockwock Lake Water Quality

Water quality data collected at this station since 2002ypreal of a predominantly
forested watershed (61% of total area) with a signifisarface water component (23%
of total area) of which a large portion exists as laka.algneous bedrock dominates the
watershed geology. Small areas of metamorphic bedrockisargresent.

Water quality data gathered at this monitoring station sgjmts conditions at a depth of
approximately 5m at the pumped outlet of the lake.

Data collection during 2002 and 2005 was incomplete due to equipnadfanction,
where of a possible 8760 hourly readings per year only 2123 and £182axcorded for
2002 and 2005 respectively. Although limited data are provided fsthiion, summary
statistics are not representative of annual condiamaisshould be viewed with caution.
Therefore, no summary statistics, nor data interpogtébr 2002 are provided in this
overview.

Water temperature varied according to a seasonal pa#egrisimilar to that of air
temperature, and was typical of larger lakes. A slaghtbetween air and water
temperature existed during the Fall cooling phase of the Bheatcycle, due to the
slower rate of heat loss from the large thermal n&fise lake water as compared to the
ambient air. Minimum hourly water temperatures during Wi(ibeecember to February)
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ranged from -0.2C in 2007 to 0.8 in 2003. Maximum hourly water temperatures
during Summer (June to August) ranged from 28.% 2003 and 2004 to 24°C in
2007. Mean hourly temperature readings ranged froffCit6 2007 to 10.8C in 2003
and 2006.

Based on hourly records, a range of from 7% (2007) to 14% (20@3)nual temperature
measurements exceeded the recommended temperature B@2d°C for salmon and
trout, all of which occurred in the months of Jundy dund August.

Turbidity values were relatively low for most of theripd of record with an overall
hourly mean of 0.7 NTU for the period of record. Minimturbidity values were
recorded as 0.0 NTU in all years of record. Maximum tlitypvalues ranged from 1.8
NTU in 2003 and 2008 to 35.9 NTU in 2005. Higher turbidity measurengamterally
occurred simultaneously with precipitation events.o0casion short- term peaks were
observed in the absence of rain events which may leaine of intermittent local land
or water disturbances. High turbidity events greatan @6 NTU occurred only once
between 2002 and 2008. Over a 24-hour period between October 26, &005
turbidity readings reached upwards of 36 NTU. On Octobe228m of rainfall
occurred which may have played a minor role in thecase, but because other rainfall
events of similar and greater amounts triggered only niurbidity responses, it is more
likely that some other factor was the main cause.riguthe study period no hourly
turbidity measurements were greater than 50 NTU, the ljnadier recreational use.
Other than the event in October of 2005 no hourly turpitieasurements were greater
than the drinking water aesthetic objective of 5 NTUer€happeared to be a repeating
turbidity peak during the Spring and early growing seas@owie years that is possibly
associated with algal growth, the magnitude of which eddent on ambient
conditions. Monthly mean data showed gradual increadeshidity values starting in
December, peaking in March, and declining to background l@vélsne or July. It
should be noted that these relative ‘peak’ monthly vaheeer exceeded 3.0 NTU, and
were therefore not truly significant events overall.

Conductivity of Pockwock Lake varied only in a minor wag avas characteristic of
dilute waters with very few sources of impact. Minimbaurly values ranged from 30.5
uS/cm (2008) to 36.2 uS/cm (2006). Maximum hourly values ranged3@o3nuS/cm
(2008) to 40.4 uS/cm (2006), and mean values ranged from 35.9 uS/cm (20083 t
uS/cm (2007). No consistent temporal trend was obsertbdugh monthly mean
conductivity values seemed to hit seasonal lows during Juneshyears of record. This
could be indicative of the lack of influence of groundwatepage during the low flow
Summer period.

Dissolved oxygen concentrations followed a trend that @ggentially the inverse of
temperature, showing seasonal Summer lows in the Judygt period of each year. This
is typical of shallow surface waters where the sditylmf oxygen in water decreases as
water temperature rises. Minimum hourly dissolved oxyguaes ranged from 6.9 mg/I
(2006) to 7.8 mg/l (2008) typically in July and August when wigeperature peaked.
Maximum values ranged from 13.4 mg/l (2004) to 14.2 mg/l (2003) duringpiter
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months of January and February. The overall daily maares ranged from 10.4 mg/I
(2006) to 11.4 mg/l (2007). This annual trend was consistent troatigte period of
record (2002 to 2008). At no time during this period did hourlyceatrations dip below
6.9 mg/L, therefore never exceeding the recommended guidietittee protection of
aquatic life of 5.0 mg/L.

Pockwock Lake pH data was highly variable during the study pe2ia@R(to 2008) and
indicated slightly acidic conditions. There were pparent seasonal or annual trends
consistently observed during this study period. However, tliere indications of a
downward pH trend occurring in the lake until 2006, withrameaasing trend thereatfter.
Minimum hourly pH values ranged from 4.7 units (2006) to 5.0 units (200¥le
maximum values ranged from a pH of 5.2 (2006) to a pH of 5.8 (2P@&2n hourly
values ranged from a pH of 4.9 (2006) to a pH of 5.3 (2003 and 2004¢ iSlsme
indication of pH lows occurred during late Fall to e@jyring periods during the study
period. The Pockwock Lake watershed contains substargttdivd areas which are
known sources of organic acids that play a role in lawgpH. These acids are typically
released into downstream receiving water during periodgbfflaw. This is also
consistent with situations where snow melt and rurenie low pH fluxes from
watersheds experiencing atmospheric acid deposition — sugg#st possible source as
well. Given the slightly acidic nature of the lakecommended ranges of pH
established as national guidelines for the ProtectiorgoB#fc Life, Drinking Water,

and Recreational use (6.5 to 9.0, 6.5to 8.5 and,6.5 to$péatively) were exceeded for
the entire monitoring period .

Data from grab samples or field meter readings takenglsitia visits generally were in
good agreement with automated sensor values confirming qohtitg dataset. Data for
pH during the 2008 sampling season however were an exceptiolesser agreement.
This merits further investigation as to cause.
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3.2 SHELBURNE RIVER

Shelburne River Watershed
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3.2.1 Background Information

Location of Station

The Shelburne River Automated Network Station is locatddatitude 4312'59"N,
Longitude 6514'32” W.

Geographical Setting

The Shelburne River begins at Buckshot Lake in the Tobé4literness Area and
empties into Lake Rossignol. It is 53 km long, its drgénarea is 277.4 Knand it flows
through many shallow, rocky lakes and rapids as wellelands and undisturbed
forests. 5% of the watershed lies within Kejimkujik Idagl Park.

Geology and Geomorphology

For the upper two-thirds of its length, the Shelburne flowes plutonic granites and
granitoids, which lie under a large portion of southweshwva Scotia. It is covered by a
thin layer of loose, stony, granite till. The lower pontof the river, east of Irving

Lake, flows over more easily erodable quartzites andsslat

The dominant landscape features of the Shelburne hswitec from exposed underlying
bedrock and glacial action. Exceptional examples aties, eskers, and outwash plains
are characteristic of the Shelburne River. Drainag®as, with peat bogs forming in the
shallow depressions.
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The dominant landform in the watershed is the undgaormoderately rolling plain
with a thin mantle of stony till and peat bogs.

Forest Cover and Land Use

The river corridor is heavily forested and has soméefdst old-growth stands of white
pine, red spruce and hemlock in Nova Scotia, while theebdand surrounding it
consists primarily of heath vegetation and bogs. About @b8te watershed is
Provincial Crown Land in wilderness condition. 75% of i@l within the watershed is
forested, 18% of it is covered by a combination of weaamtl water, and less than 0.5
% characterized as urban land use.

Climate

Normal (1971-2000) annual precipitation in the Shelburne Rivegralaed, as recorded
at the Environment Canada Climate Station in KejimkNjational Park, is 1399 mm,
comprised of 1155 mm of rainfall and 244 cm of snowfall. Teamannual temperature
is 6.3°C with a mean monthly high of 18°€ in July and a low of -6.9C in January.

Figure 3.2 - 2 Precipitation and Air Temperature data from Environment Canada Climate Station at
Kejimkujik (Shelburne River Watershed) for 2006 through 2008 Gaps in the plot indicate missing
data.
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Wildlife and Habitat
The area supports large black bear and moose populatidrigtzer species which prefer
remote areas. There are numerous wetlands in tlershkiatl which provide habitat for

nesting ducks, beaver, otter and muskrat.

Human Settlement and Industrial Development
Centuries ago, the Shelburne River was used by the Mi’kmadrasel route as part of
an important web of lakes and rivers. European seftdéosved these Mi'’kmaq canoe
routes to hunt, fish, trap and explore. Industrial devataq in the watershed includes a
limited amount of forestry, recreational fishing (e.dmem and brook trout), and
tourism. The undisturbed riverbanks make the entiex gorridor a popular wilderness
canoeing destination. The undisturbed barrens and ed&ergravide scenic views for
hikers. The Shelburne River system was designated a @artddritage River in 1997.

3.2.2 Land Use Summary Information

Table 3.2 - 1 Land use summary table for Shelburne River atershed

2

Land Type km % of Total Area

Agriculture 0 0

Barren 15.9 5.9
Clearcut 1.0 0.4
Forested 202.3 75.4
Urban 0.7 0.3
Wetland/Water 48.4 18.0
Total 268.3 100
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3.2.3 Water Quality Summary Information

Table 3.2 - 2 Hourly statistics of minimum, maximum, mearmand standard deviation and exceedences as per establisheater quality guidelines for
hourly real time data for Shelburne River for the periad 2002 — 2008.

CWQ Guideline

Exceedences As % of

Parameter Year Min Max Mean SD FWAL oW REC! Readings ® # of Exceedences Readings
Temperature, °C 2002 0.0 30.3 10.8 8.3 3278 433 13
2003 0.0 28.7 10.4 8.8 8434 1345 16
2004 0.2 27.9 9.7 8.8 8447 1351 16
2005 0.1 29.6 11.6 8.8 20-21° 7961 1684 21
2006 0.1 26.9 11.1 8.2 8540 1465 17
2007 0.3 30.9 10.8 9.1 8573 1508 18
2008 0.1 28.6 12.2 8.7 7621 1665 22
Turbidity, NTU pw<1® bpw 5 REC Dw<1® DW 5 REC
2002 0.0 74.6 1.4 25 2382 1372 22 2 58 <1 <1
2003 0.0 6.4 0.4 0.6 1246 114 2 0 9 <1
2004 0.0 19.6 0.8 0.8 6538 2395 23 0 37 <1
2005 0.0 106.4 1.3 3.2 <t®, 5 50 7620 3171 146 5 42 2 <1
2006 0.0 148.2 0.8 25 6512 1874 47 1 29 <1 <1
2007 0.0 327.7 0.3 4.1 8439 545 22 3 <1 <1
2008 0.0 148.6 0.1 2.0 6931 197 4 2 <1 <1
Conductivity, uS/cm 2002 24.2 44.6 34.2 47
2003 24.2 45.3 34.6 5.6
2004 21.3 46.9 34.2 7.0
2005 24.2 41.7 32.2 5.3
2006 25.0 45.0 32.7 4.4
2007 27.6 43.3 34.3 3.8
2008 21.5 42.4 28.6 5.7
Dissolved Oxygen, 5.0
mg/L 2002 5.4 14.2 10.0 2.5 3278 0 0
2003 5.4 14.3 10.5 2.8 8434 0 0
2004 5.0 13.2 10.0 2.4 8447 0 0
2005 5.9 13.6 9.9 2.4 7961 0 0
2006 6.3 13.4 9.4 2.0 7822 0 0
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Parameter Year Min Max Mean SD FWALlCWQ (;\L/j\ll?e“ne REC! Readings ° # of Exceedences Exceefen;;igf: % of

2007 5.8 13.9 10.5 2.3 8572
2008 6.0 13.8 10.2 2.4 7621

pH, Units FWAL DW REC  FWAL DW REC
2002 4.2 4.8 4.4 0.2 2474 2474 2474 2474 100 100 100
2003 4.2 47 4.4 0.1 4186 4186 4186 4186 100 100 100
2004 4.2 47 4.4 0.1 8447 8447 8447 8447 100 100 100
2005 4.1 47 4.4 0.1 6.5-9.0 6585 6595 7961 7961 7961 7961 100 100 100
2006 43 47 4.4 0.1 8540 8540 8540 8540 100 100 100
2007 4.0 4.6 43 0.1 8573 8573 8573 8573 100 100 100
2008 4.0 4.6 4.3 0.1 7621 7621 7621 7621 100 100 100

TFWAL: Freshwater Aquatic Life; DW: Drinking WateREC: Recreational Use

2 Upper permissible limit for salmon and trout (Adester and Lloyd, 1982). CCME DW guideline deemebl@anappropriate.

® Maximum Acceptable Concentration for water entg@rdistribution system.

4 Aesthetic Objective. SNTU may be permitted if devsivated that the disinfection method is not compsed.

® The number of hourly readings possible in eadhefyears 2002, 2003, 2005, 2006, and 2007 is §46#®R004 and 2008 the number is 8784. The nundserded in the table refers to the actual
number of approved measurements

36

[SHELBURNE RIVER]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

3.2.3.1 Temperature

Figure 3.2 - 4 Water temperature from 2006 through 2008 for the Sfburne River using hourly
values. Gaps in the plot indicate missing data
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Figure 3.2 - 5 Water temperature from 2002 through 2008 for the Sfburne River using mean daily
values. Gaps in the plot indicate missing data
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Figure 3.2 - 6 Water temperature from 2002 through 2008 for the Sfburne River using mean
monthly values. Gaps in the plot indicate missing data
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Table 3.2 - 3 Mean monthly water temperature for Shelburndriver during 2006-2008 based on mean

daily data.

Month Year Mean Minimum  Maximum SD
____________________ N o —— J—
January 2006 1.3 0.5 3.7 0.6
February 2006 0.7 0.2 14 0.3
March 2006 2.8 0.1 75 1.8
April 2006 8.8 7.3 10.8 1.0
May 2006 14.6 9.9 20.0 2.6
June 2006 18.7 14.9 22.2 2.2
July 2006 23.5 22.1 26.1 1.2
August 2006 22.0 18.7 25.0 1.6
September 2006 18.3 16.0 20.6 1.6
October 2006 12.5 7.6 15.8 25
November 2006 7.7 5.9 10.0 1.2
December 2006 2.8 0.2 7.4 1.7
January 2007 11 0.1 3.7 1.2
February 2007 0.2 0.1 0.4 0.1
March 2007 17 0.1 4.1 1.3
April 2007 5.9 3.1 10.2 24
May 2007 13.8 9.2 18.7 3.0
June 2007 19.7 15.9 24.0 21
July 2007 23.7 19.3 27.7 25
August 2007 23.4 19.8 27.0 2.0
September 2007 19.4 17.2 22.6 15
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Month Year Mean Minimum  Maximum SD
____________________ N o —— J—
October 2007 14.1 10.3 18.5 21
November 2007 6.1 3.3 10.8 2.4
December 2007 0.4 -0.1 2.4 0.5
January 2008 0.6 0.1 1.6 0.4
February 2008 0.6 0.2 1.0 0.2
March 2008 15 0.5 2.8 0.5
April 2008 8.0 3.1 13.5 35
May 2008 13.8 11.3 16.6 15
June 2008 20.5 16.7 23.9 2.0
July 2008 24.6 22.2 26.4 11
August 2008 21.8 20.7 24.6 0.9
September 2008 18.6 16.5 21.3 15
October 2008 12.3 8.4 17.0 2.3
November 2008 9.0 7.7 10.7 0.9
December 2008

Table 3.2 - 4 Mean annual water temperature for Shelburne iRer during 2002-2008 based on mean
daily data.

Year Mean Minimum  Maximum SD
_______________ N o—— J—
2002 11.99 0.94 23.31 9.42
2003 10.82 0.21 24.22 9.11
2004 10.06 0.01 23.30 9.09
2005 10.72 0.06 23.49 8.95
2006 11.14 0.66 23.46 8.29
2007 10.79 0.16 23.72 9.26
2008 11.95 0.56 24.57 8.78
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3.2.3.2 Turbidity

Figure 3.2 - 7 Turbidity from 2006 through 2008 for the Shelbune River using hourly values. Gaps
in the plot indicate missing data.
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Figure 3.2 - 8 Turbidity from 2002 through 2008 for the Shelbune River using mean daily values.
Gaps in the plot indicate missing data.
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Figure 3.2 - 9 Turbidity from 2002 through 2008 for the Shelbune River using mean monthly values.
Gaps in the plot indicate missing data.
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Table 3.2 - 5 Mean monthly turbidity for Shelburne Rive during 2006-2008 based on mean daily

data.

Month Year Mean Minimum  Maximum SD

---------- NTU
January 2006 0.0 0.0 0.2 0.0
February 2006 0.0 0.0 0.2 0.1
March 2006 0.0 0.0 0.1 0.0
April 2006 0.9 0.0 7.8 15
May 2006 0.8 0.0 7.7 1.8
June 2006 2.0 0.0 12.7 25
July 2006 0.6 0.0 1.6 0.5
August 2006 0.7 0.0 2.9 0.9
September 2006 0.3 0.0 1.4 0.4
October 2006 0.4 0.0 1.9 0.7
November 2006 1.0 0.0 3.2 1.0
December 2006 1.0 0.0 2.1 0.8
January 2007 0.0 0.0 0.0 0.0
February 2007 0.0 0.0 0.0 0.0
March 2007 0.0 0.0 0.1 0.0
April 2007 0.1 0.0 4.0 0.7
May 2007 0.3 0.0 1.8 0.5
June 2007 0.7 0.0 3.1 11
July 2007 0.9 0.3 25 0.7
August 2007 0.1 0.0 0.4 0.1
September 2007 0.0 0.0 0.3 0.1
October 2007 0.0 0.0 0.3 0.1
November 2007 11 0.0 20.6 3.8
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Month Year Mean Minimum  Maximum SD

---------- NTU
December 2007 0.0 0.0 0.0 0.0
January 2008 0.0 0.0 0.0 0.0
February 2008 0.3 0.0 7.4 14
March 2008 0.0 0.0 0.0 0.0
April 2008 0.1 0.0 1.3 0.2
May 2008 0.2 0.0 2.3 0.5
June 2008 0.0 0.0 0.0 0.0
July 2008 0.1 0.0 15 0.3
August 2008 0.4 0.0 24 0.6
September 2008 0.0 0.0 0.2 0.0
October 2008 0.0 0.0 0.0 0.0
November 2008 0.0 0.0 0.0 0.0
December 2008

Table 3.2 - 6 Mean annual turbidity for Shelburne River duing 2002-2008 based on mean monthly
data.

Year Mean Minimum  Maximum SD
----- NTU
2002 1.37 0.77 2.25 0.71
2003 0.55 0.11 0.82 0.38
2004 0.89 0.01 1.74 0.63
2005 1.12 0.00 3.38 1.19
2006 0.65 0.01 2.01 0.58
2007 0.27 0.00 1.05 0.40
2008 0.09 0.00 0.40 0.15
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3.2.3.3 Conductivity

Figure 3.2 - 10 Conductivity from 2006 through 2008 for the Shielirne River using hourly values.

Gaps in the plot indicate missing data.

Figure 3.2 - 11 Conductivity from 2002 through 2008 for the Shieirne River using mean daily
values. Gaps in the plot indicate missing data.
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Figure 3.2 - 12 Conductivity from 2002 through 2008 for the Shielirne River using mean monthly
values. Gaps in the plot indicate missing data.
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Table 3.2 - 7 Mean monthly conductivity for Shelburne Rier during 2006-2008 based on mean daily

data.
Month Year Mean Minimum  Maximum SD
---------- uS/cm -—-e-
January 2006 32.8 32.0 34.0 0.8
February 2006 32.6 31.2 33.5 0.7
March 2006 33.6 32.0 35.0 0.9
April 2006 34.5 32.0 38.0 2.7
May 2006 315 31.0 32.9 0.6
June 2006 30.1 28.6 34.3 14
July 2006 30.0 28.0 32.5 14
August 2006 28.7 27.0 311 15
September 2006 26.2 25.9 27.0 0.3
October 2006 317 26.6 36.4 3.3
November 2006 41.1 36.3 45.0 3.1
December 2006 39.8 36.7 44.3 2.3
January 2007 34.6 33.5 37.0 1.0
February 2007 35.2 34.8 36.0 0.4
March 2007 36.9 35.0 39.5 1.3
April 2007 36.0 34.1 37.8 0.9
May 2007 32.8 32.0 34.0 0.6
June 2007 31.8 31.0 33.0 0.6
July 2007 30.0 29.0 31.0 0.6
August 2007 30.0 29.1 31.0 0.5
September 2007 30.2 28.9 31.2 0.7
October 2007 33.1 30.0 39.0 3.4
November 2007 41.3 37.8 43.0 15
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Month Year Mean Minimum  Maximum SD
---------- uS/cm -—-e-
December 2007 40.1 38.9 41.8 0.8
January 2008 40.1 37.3 42.2 14
February 2008 32.6 27.1 37.3 3.7
March 2008 25.4 24.5 27.1 0.9
April 2008 25.0 24.3 25.5 0.3
May 2008 24.1 23.5 25.0 0.4
June 2008 24.1 22.7 26.4 1.0
July 2008 23.4 22.2 25.9 1.0
August 2008 25.6 25.3 26.0 0.4
September 2008 28.8 27.9 29.3 0.4
October 2008 30.1 28.9 32.5 0.9
November 2008 37.8 35.5 39.8 11
December 2008

Table 3.2 - 8 Mean annual conductivity for Shelburne Riveduring 2002-2008 based on mean
monthly data.

Year Mean Minimum  Maximum SD
----- uS/cm -—-e-
2002 33.57 27.75 39.60 5.30
2003 34.34 26.64 41.69 5.54
2004 33.93 22.80 42.52 7.14
2005 32.38 25.71 40.16 5.00
2006 32.71 26.15 41.08 4.27
2007 34.33 29.96 41.26 3.77
2008 28.83 23.38 40.13 5.79
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3.2.3.4 Dissolved Oxygen

Figure 3.2 - 13 Dissolved Oxygen from 2006 through 2008 for the &hurne River using hourly
values. Gaps in the plot indicate missing data.
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Figure 3.2 - 14 Dissolved Oxygen from 2002 through 2008 for the @bhurne River using mean daily
values. Gaps in the plot indicate missing data.
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Figure 3.2 - 15 Dissolved Oxygen from 2002 through 2008 for the 8bhurne River using mean
monthly values. Gaps in the plot indicate missing data.
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Table 3.2 - 9 Mean monthly dissolved oxygen for Shelburrieiver during 2006-2008 based on mean
daily data.

Month Year Mean Minimum  Maximum SD

---------- mg/L -—-e-
January 2006 11.2 10.6 11.6 0.2
February 2006 11.5 11.3 11.6 0.1
March 2006 11.2 10.4 11.6 0.4
April 2006 9.8 9.4 10.3 0.2
May 2006 8.5 7.6 9.4 0.5
June 2006 7.4 6.8 7.9 0.3
July 2006 6.9 6.6 7.1 0.1
August 2006 7.0 6.5 75 0.2
September 2006 7.8 6.9 8.8 0.5
October 2006 10.1 8.8 12.5 0.9
November 2006 12.8 12.2 13.2 0.3
December 2006 12.6 12.3 12.9 0.2
January 2007 12.7 11.9 13.2 0.4
February 2007 13.1 13.0 13.3 0.1
March 2007 13.2 12.6 13.6 0.3
April 2007 12.1 10.5 13.0 0.9
May 2007 9.6 8.3 10.8 0.8
June 2007 7.9 7.1 8.3 0.3
July 2007 7.3 6.3 7.7 0.3
August 2007 7.9 7.3 8.6 0.4
September 2007 8.4 7.7 8.8 0.3
October 2007 9.1 8.6 9.9 0.4
November 2007 11.2 9.7 12.4 0.8

47

[SHELBURNE RIVER]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

Month Year Mean Minimum  Maximum SD
---------- mg/L -—-e-
December 2007 13.5 12.6 13.8 0.2
January 2008 13.5 13.2 13.7 0.1
February 2008 13.4 13.1 13.5 0.2
March 2008 13.2 12.9 13.6 0.2
April 2008 11.6 10.0 13.1 11
May 2008 9.7 9.0 10.2 0.3
June 2008 8.2 7.6 9.0 0.3
July 2008 7.6 7.0 8.1 0.3
August 2008 7.4 6.6 8.0 0.4
September 2008 8.2 7.5 8.7 0.4
October 2008 9.4 8.3 10.5 0.6
November 2008 10.2 9.9 10.4 0.2
December 2008

Table 3.2 - 10 Mean annual dissolved oxygen for Shelburne Rivduring 2002-2008 based on mean
monthly data.

Year Mean Minimum  Maximum SD
----- mg/L -—-e-
2002 9.76 7.23 13.78 2.74
2003 10.40 6.38 14.02 2.86
2004 9.91 6.56 12.67 2.40
2005 9.99 7.27 13.20 2.33
2006 9.73 6.87 12.77 2.15
2007 10.50 7.27 13.51 2.38
2008 10.21 7.37 13.50 2.37
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3.2.3.5pH

Figure 3.2 - 16 pH from 2006 through 2008 for the Shelburne Rév using hourly values. Gaps in the

plot indicate missing data.
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Figure 3.2 - 17 pH from 2002 through 2008 for the Shelburne Rév using mean daily values. Gaps in

the plot indicate missing data.
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Figure 3.2 - 18 pH from 2002 through 2008 for the Shelburne Rév using mean monthly values.

Gaps in the plot indicate missing data.
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Table 3.2 - 11 Mean monthly pH for Shelburne River during2006-2008 based on mean daily data.

Month Year Mean Minimum  Maximum SD
January 2006 4.4 4.4 4.4 0.0
February 2006 4.4 4.3 45 0.0
March 2006 4.4 4.3 4.4 0.0
April 2006 4.3 4.3 4.4 0.0
May 2006 4.4 4.3 4.4 0.0
June 2006 4.4 4.4 45 0.0
July 2006 45 4.4 45 0.0
August 2006 45 4.3 4.6 0.1
September 2006 4.6 4.5 4.7 0.1
October 2006 45 45 4.6 0.1
November 2006 4.4 4.3 4.4 0.0
December 2006 4.4 4.3 4.5 0.1
January 2007 45 4.4 45 0.0
February 2007 4.4 4.4 4.4 0.0
March 2007 4.4 4.3 4.4 0.0
April 2007 4.4 4.3 4.4 0.0
May 2007 4.4 4.3 4.4 0.1
June 2007 4.3 4.3 4.4 0.0
July 2007 45 4.3 4.6 0.1
August 2007 4.3 4.3 4.4 0.0
September 2007 4.3 4.3 4.4 0.0
October 2007 4.3 4.1 4.3 0.1
November 2007 4.0 4.0 4.1 0.0
December 2007 4.1 4.0 4.1 0.0
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Month Year Mean Minimum  Maximum SD
January 2008 4.1 4.0 4.1 0.0
February 2008 4.1 4.1 4.2 0.1
March 2008 4.3 4.2 4.3 0.0
April 2008 4.4 4.3 45 0.0
May 2008 4.4 4.4 45 0.0
June 2008 4.4 4.3 45 0.0
July 2008 45 4.4 45 0.0
August 2008 4.4 4.3 4.4 0.0
September 2008 4.4 4.3 4.4 0.0
October 2008 4.3 4.2 4.4 0.0
November 2008 4.2 4.2 4.2 0.0
December 2008

Table 3.2 - 12 Mean annual pH for Shelburne River during 2002-2008&sed on mean monthly data.

Year Mean Minimum  Maximum SD
2002 4.45 4.24 4.58 0.16
2003 4.36 4.29 4.50 0.07
2004 4.39 4.28 4.60 0.12
2005 4.38 4.20 4.62 0.14
2006 4.43 4.33 4.56 0.07
2007 4.31 4.04 4.48 0.14
2008 4.30 4.06 4.45 0.13

3.2.4 Overview of Shelburne River Water Quality

Water quality data for the period of record are typid¢a predominantly forested
watershed (75% of total area) with a significant surfaater component (18% of total
area) of which a portion exists as peat bog. Bedrock ggwagcombination of areas of
igneous and metamorphic bedrock.

Water temperature varied according to a seasonal pa#egrisimilar to that of air
temperature, which is typical of a shallow flowing rivévinimum hourly water
temperatures in Winter (December to February) ranged f#@.3°C ( 2007) to 0.%C

(2002 and 2003). Maximum hourly water temperatures in Summes {dukugust)

ranged from 263 (2006) to 30.9C (2007). Mean hourly temperature readings ranged
from 9.7°C ( 2004) to 12.2C (2008). Based on hourly records, a range of from 13%
(2002) to 22% (2008) of annual temperature measurements exceededdimmended
temperature limit of 20-23C for salmon and trout, almost all of which occurrediine,
July, and August. Due to low stream flows and higheteanperature, water temperature
also exceeded these fish habitat guidelines frequently dunilygSEptember as well.

Turbidity values were relatively low for most of theripd of record although there are
periods when values were relatively higher for short pgeraf time. Sporadic events
occurred each year during periods of increased flows, ghynrathe Fall but also during
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the Spring. Most turbidity values were not above terall hourly mean of 0.7 NTU.
Minimum turbidity values were recorded as 0.0 NTU iryalirs of record. Maximum
turbidity values ranged from 6.4 NTU (2003) to 327.7 NTU (2007).rélaively low
maximum value recorded in 2003 was due to the low captur€ldis) of turbidity
values due to equipment failure. High turbidity events grehga 25 NTU occurred on a
frequency of 4 times per year in 2002, and 6, 6, 6, 3 timeggaernn 2005, 2006, 2007,
and 2008 respectively. Overall, less than 1 percent ofyhaurbidity measurements were
greater than 50 NTU, the guideline for recreational useileély, less than 1% of
turbidity measurements were greater than the drinkingrveasthetic objective of 5 NTU
during the period of record.

Water conductivity of the Shelburne River was charac¢iens relatively dilute waters
where minimum hourly values ranged from 21.3 uS/cm (2004) tou&7dn (2007).
Maximum values ranged from 41.7.0 uS/cm (2005) to 46.9 uS/cm (2@ mean
values ranged from 28.6 uS/cm (2008) to 34.6 uS/cm (2003). Only fluntrations in
conductivity levels were observed to occur on an annual. Bdsssvariation in
conductivity appears to generally follow a pattern sintidastage, where peak periods
occur during the Winter season and lows during Summerhsonhis pattern is the
opposite of that observed in the Kelley River and N&wist Margaree River, where
conductivity increased as stage decreased, being suggestiveiodgater influences
during low flows. Conductivity patterns in the Shelburne Rigesuggestive of a greater
influence from dissolved substances associated witbffrinom the watershed during
high flows and a lesser influence from groundwater seepageydow flows.

Dissolved oxygen concentrations followed a trend that eeasistent with stage and the
inverse of temperature, showing seasonal Summer lothe iduly-August period of each
year. This is typical of shallow surface waters whbeesolubility of oxygen in water
decreases as water temperature rises. Minimum hogdgléed oxygen values ranged
from 5.0 mg/l (2004) to 6.3 mg/I (2006). Maximum values ranged &8r2 mg/l (2004)
to 14.3 mg/l (2003), and mean values ranged from 9.4 mg/l (2006) ton#yd.&2003).

At no time during the period of record (2002 to 2008) did houdgalved oxygen
concentrations dip below 5.7 mg/L, remaining well aboveggested threshold for the
protection of aquatic life of 5.0 mg/L.

Values for pH were quite variable during the study period (20@208) with periods of
higher hourly values generally during the Summer low fi@siod and low pH values
during the periods of higher flows (Spring and Fall). TrenesfpH seems to have a weak
inverse relationship to stage and stream flow. Minimum liggaHt values for the
Shelburne River ranged from 4.0 units (2007 and 2008) to 4.3 units (20018),
maximum values ranged from a pH of 4.6 (2007 and 2008) to a pHqR@02). Mean
hourly values ranged from a pH of 4.3 (2007 and 2008) to a pH o2d02 -2006),
suggesting a possible increasing trend. This data suggediiseti&tielburne River is a
relatively poorly buffered system. Values for pH adatreely low compared to most
surface waters in the province, although typical ofawveigh poorly buffered soils. The
poorly drained and bog littered Shelburne River watershed produwoe that is acidic
and highly stained (colour 104-226 TCU, see Appendix Ill) whidkipgal of many
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areas in the Province. This is directly related &hi&drock and soils in the watershed, as
well as the high percentage of wetlands in the watdrshe

The Shelburne River watershed contains substantialnwdesleeas which are known
sources of organic acids that play a role in lowering pHese acids are typically
released into downstream receiving water during periodgbfflaw. This is also
consistent with situations where snow melt and rureite low pH fluxes from
watersheds experiencing atmospheric acid deposition — sugg#st possible source as
well. Given the acidic nature of this stream, recanded ranges of pH established as
national guidelines for the Protection of Aquatic Liferinking Water, and Recreational
use (6.5t0 9.0, 6.5 to 8.5 and,6.5 to 9.5 respectively) werededdor the entire
monitoring period .

Data from grab samples or field meter readings takenglsitia visits generally were in
good agreement with automated sensor values confirming qohtitg dataset. Data for
pH during the 2008 sampling season however were an exceptiolesser agreement.
This merits further investigation as to cause.
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3.3 NORTH EAST MARGAREE RIVER

Figure 3.3 - 1 Location of North East Margaree watershed

3.3.1 Background Information

Location of Station
The North East Margaree Automated Network Station istéxtat Latitude 482’'10"N,
Longitude 6058'36"W.

Geographical Setting

The North East Margaree River is located on Cape Brstand in the Margaree River
watershed. Its drainage area is 368 kmd it flows through the Aspy Fault as a steep
valley stream and then widens to join the South Eastgitee River, which traces its
headwaters to Lake Ainslie, at Margaree Forks and tbers fhorth through a wide tidal
estuary to empty into the Gulf of Saint Lawrence atddeee Harbour.

Geology and Geomorphology

The complex geology of Cape Breton is well displayethe Margaree-Lake Ainslie
system. As the North East Margaree flows along theyAsault, it cuts through
Precambrian, Cambrian, Ordovician and Silurian sediangand metamorphic rocks,
visible as rhyolites and crystalline branded schists argges in the upper reaches of
the North East Margaree.

Classic examples of river erosion, ice erosion ambsiéion from the Wisconsin
glaciation, including V-shaped valleys in the upper reaenesU-shaped valleys in the
lower reaches dominate the landscape of the North\Earsfaree. The geomorphology
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of the system is made up of: braided channels of coanskasd gravels; river terraces;
point bars; cut banks; meanders; pools and riffles; naweés; and finally river deltas
in the broad tidal estuary where the Margaree enter&thf of St. Lawrence. The
dominant landform in the watershed is a gently to styoradling plateau, with boggy
depressions.

Forest Cover and Land Use

The Margaree valley has the greatest proportionresfed floodplain of any river in
Nova Scotia, including spruce-fir forests, mixed hardwoods@mant stands of maple-
elm climax forest. 88% of the land within the watersiseldrested, 8% covered by
wetlands, and less than 0.5 % characterized as urbandand

Climate

Normal (1971-2000) annual precipitation in the North East MaggRiver watershed, as
recorded at the Environment Canada Climate Statiome@ticamp is 1391 mm,
comprised of 1055 mm of rainfall and 338 cm of snowfall. Teamannual temperature
is 6.2°C with a mean monthly high of 18°8 in July and a low of -6.7C in February.

Figure 3.3 - 2 Precipitation and Air Temperature data from Environment Canada Climate Station at
Cheticamp (North East Margaree River Watershed) for 2006 though 2008. Gaps in the plot indicate
missing data.
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Figure 3.3 - 3 North East Margaree River monitoring statio

Wildlife and Habitat

Gravel bars in the upper reaches provide safe havepdovning salmon, which return to
spawn. Young salmon, gaspereau and sea (speckled) troawnih the Spring. The
watershed also provides habitat to striped bass, bald eagigsy, ringnecked ducks, the
rare Gaspé shrew, rock voles, pine martens, lynx, araben

Human Settlement and Industrial Development

The Mi’kmaq called the river “Weekuch”. Early Frenclitises gave the river the name
St. Marguerite in the 18th century. The 19th century samyrBaottish, English and Irish
immigrants settle in the Margaree river valley to fafish and log. Industrial
development in the watershed includes forestry, comalexned recreational fishing (e.g.
salmon and gaspereau), and tourism. The river systpapidar with outdoor enthusiasts
for such activities as fishing, hiking and canoeing. The MagRiver system was
nominated to the Canadian Heritage River System in 199Wasdlesignated a
Canadian Heritage River in 1998.

3.3.2 Land Use Summary Information
Table 3.3 - 1 Land use summary table for North East Margarewatershed

Land Type km? % of Total Area
Agriculture 2.8 0.8
Barren 9.6 2.6
Clearcut 0.8 0.2
Forested 323 88.1
Urban 1.2 0.3
Wetland/Water 29.3 8.0
Total 366.7 100
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3.3.3 Water Quality Summary Information

Table 3.3 - 2 Hourly statistics of minimum, maximum, meanand standard deviation and exceedences as per establidlveater quality guidelines for
hourly real time data for North East Margaree River for the period 2002 — 2008.

Parameter Year Min Max Mean SD FWALlCWQ (;\L/j\ll?e“ne REC! Readings ° # of Exceedences Excee(}i?eer::d?ngSs % of
Temperature, °C 2002 -03 233 98 63 4841 87 2
2003 -02 217 88 63 6889 29 <1
2004 -03 218 63 6.1 8401 23 <1
2005 -0.1 22.0 8.1 6.4 | 20-21° 8031 25 <1
2006 -03 236 79 6.1 8727 36 <1
2007 -05 233 63 60 8230 24 <1
2008 -01 235 76 62 8104 102 1
Turbidity, NTU DW <1° DW 5° REC  Dw<1® DW 5° REC
2002 00 106 10 14 654 239 2 0 37 0 0
2003 00 9.4 18 56 3986 1540 228 14 39 6 <1
2004 00 805 15 39 7616 3240 365 0 42 5 0
2006 00 574 08 39 <t®, 5 50 4841 590 163 12 3 <1
2006 00 350 1.8 21 4586 1151 140 0 25 3 <1
2007 00 981 15 47 7746 1469 361 15 19 5 <1
2008 00 1575 13 77 4253 182 149 24 4 4 <1
Conductivity, uS/cm 2002 48.6 329.0 1588 715
2003 289 366.0 1654 68.6
2004 426 380.0 1726 74.8
2005 36.0 3447 1612 78.8
2006 25.0 300.0 1555 56.2
2007 20.0 3450 1553 54.6
2008 435 289.0 1372 47.7
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Parameter Year Min Max Mean SD FWALlCWQ (;\L/j\ll?e“ne REC Readings ° # of Exceedences Excee(}j?eer::d?ngSs % of

Dissolved Oxygen,

mg/L 2002 7.7 14.7 11.0 1.9 4841 0 0
2003 7.4 15.8 11.3 2.4 6001 0 0
2004 7.0 15.5 12.3 2.2 8361 0 0
2005 6.7 15.1 11.3 2.3 5.0 8028 0 0
2006 7.3 14.4 11.4 1.8 8722 0 0
2007 7.0 19.0 12.1 2.4 8121 0 0
2008 7.9 16.1 11.8 2.0 7085 0 0

pH, Units FWAL DW REC FWAL DW REC
2002 6.3 7.7 7.2 0.2 4841 40 40 40 <1 <1 <1
2003 6.2 8.2 7.1 0.2 6885 32 32 32 <1 <1 <1
2004 6.4 8.0 7.2 0.2 8401 11 11 11 <1 <1 <1
2005 62 80 72 03 | 6590 6585 6595 8031 94 94 94 3 3 3
2006 6.2 7.8 7.2 0.2 8727 53 53 53 <1 <1 <1
2007 6.3 7.9 7.2 0.2 8230 42 42 42 <1 <1 <1
2008 6.3 7.8 7.1 0.3 7432 51 51 51 <1 <1 <1

TFWAL: Freshwater Aquatic Life; DW: Drinking WateREC: Recreational Use
2 Upper permissible limit for salmon and trout (Adester and Lloyd, 1982). CCME DW guideline deemebl@dnappropriate.
® Maximum Acceptable Concentration for water entg@rdistribution system.

4 Aesthetic Objective. SNTU may be permitted if devsivated that the disinfection method is not compsed.
® The number of hourly readings possible in eadhefyears 2002, 2003, 2005, 2006, and 2007 is §46#®R004 and 2008 the number is 8784. The nundserded in the table refers to the actual

number of approved measurements.
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3.3.3.1 Temperature

Figure 3.3 - 4 Water temperature from 2006 through 2008 for the Nth East Margaree River using
hourly values. Gaps in the plot indicate missing data.
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Figure 3.3 - 5 Water temperature from 2002 through 2008 for the Nth East Margaree River using
daily values. Gaps in the plot indicate missing data.
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Figure 3.3 - 6 Water temperature from 2002 through 2008 for the Nth East Margaree River using
monthly values. Gaps in the plot indicate missing data.
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Table 3.3 - 3 Mean monthly water temperature for North EasMargaree River during 2006 — 2008
based on mean daily data.

Month Year Mean Minimum  Maximum SD

____________________ N o —— J—
January 2006 1.4 0.0 4.8 11
February 2006 0.5 0.0 2.4 0.7
March 2006 1.6 0.0 4.2 1.4
April 2006 43 1.4 6.5 1.3
May 2006 10.4 7.1 12.6 1.4
June 2006 14.2 11.2 17.3 2.0
July 2006 16.9 14.5 20.6 15
August 2006 15.1 12.7 17.2 1.2
September 2006 13.5 10.6 16.5 15
October 2006 8.9 5.9 11.8 1.7
November 2006 5.8 2.8 11.0 2.2
December 2006 2.1 -0.2 6.8 1.5
January 2007 0.6 -0.3 3.2 11
February 2007 -0.2 -0.3 0.2 0.1
March 2007 0.4 -0.4 21 0.7
April 2007 2.8 0.5 4.8 1.4
May 2007 5.6 3.1 9.2 1.6
June 2007 12.9 9.7 16.6 1.7
July 2007 16.5 13.6 20.4 2.0
August 2007 14.9 11.4 18.6 2.2
September 2007 11.6 9.3 14.4 1.2
October 2007 8.9 5.7 11.9 1.7
November 2007 5.0 1.7 8.6 1.8
December 2007 0.5 -0.1 2.2 0.6
January 2008 0.6 -0.1 25 0.8
February 2008 0.5 -0.1 21 0.6
March 2008 0.5 -0.1 1.6 0.5
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Month Year Mean Minimum  Maximum SD
____________________ N o—— J—
April 2008 3.6 15 5.6 0.9
May 2008 6.6 3.6 10.1 1.6
June 2008 13.0 9.4 16.9 21
July 2008 18.4 14.9 20.5 1.4
August 2008 14.9 13.5 17.2 0.8
September 2008 11.6 7.9 14.5 2.0
October 2008 8.1 5.2 11.3 1.7
November 2008 5.7 21 10.6 25
December 2008 4.9 3.8 6.4 1.1

Table 3.3 - 4 Mean annual water temperature fro North East Mrgaree River during 2002 — 2008
based on mean daily data.

Year Mean Minimum  Maximum SD
_______________ N o—— J—
2002 9.86 -0.15 20.93 6.21
2003 8.73 -0.03 19.76 6.24
2004 6.36 -0.21 19.42 5.96
2005 7.57 -0.07 19.13 6.29
2006 7.94 -0.23 20.63 5.96
2007 6.28 -0.42 20.44 5.90
2008 7.61 -0.08 20.53 6.10
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3.3.3.2 Turbidity

Figure 3.3 - 7 Turbidity from 2006 through 2008 for the North East Margaree River using hourly

values. Gaps in the plot indicate missing data.
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Figure 3.3 - 8 Turbidity from 2002 through 2008 for the North East Margaree River using daily

values. Gaps in the plot indicate missing data.
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Figure 3.3 - 9 Turbidity from 2002 through 2008 for the North East Margaree River using monthly
values. Gaps in the plot indicate missing data.
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Table 3.3 - 5SMean monthly turbidity for the North East Margaree River during 2006 — 2008 based on
mean daily data.

Month Year Mean Minimum  Maximum SD

---------- NTU
January 2006 0.0 0.0 0.0 0.0
February 2006 0.0 0.0 0.0 0.0
March 2006 0.0 0.0 0.0 0.0
April 2006 0.0 0.0 0.0 0.0
May 2006 0.0 0.0 0.0 0.0
June 2006 14 0.0 9.5 24
July 2006 35 2.7 10.1 1.3
August 2006 3.1 2.8 5.7 0.5
September 2006 2.0 0.0 3.0 1.3
October 2006 0.5 0.0 4.2 1.0
November 2006 0.4 0.0 5.9 1.2
December 2006 0.7 0.0 2.6 0.7
January 2007 35 0.0 27.0 6.7
February 2007 0.8 0.4 1.8 0.3
March 2007 1.6 0.1 12.0 2.8
April 2007 14 0.0 10.4 2.3
May 2007 14 0.0 19.6 4.0
June 2007 2.0 0.0 4.9 1.8
July 2007 3.8 2.9 6.2 0.8
August 2007 0.9 0.0 3.3 14
September 2007 1.2 0.0 28.6 5.2
October 2007 0.0 0.0 0.0 0.0
November 2007 0.5 0.0 12.8 2.3
December 2007 0.2 0.0 1.7 0.4
January 2008 0.2 0.0 3.6 0.7
February 2008 3.9 0.0 78.3 14.9
March 2008 0.8 0.0 19.4 35
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Month Year Mean Minimum  Maximum SD

---------- NTU
April 2008 2.2 0.0 52.6 9.6
May 2008 0.1 0.0 15 0.3
June 2008 0.1 0.0 1.3 0.4
July 2008 0.0 0.0 0.0 0.0
August 2008 0.0 0.0 0.0 0.0
September 2008 0.0 0.0 0.0 0.0
October 2008 0.0 0.0 0.3 0.1
November 2008 1.9 0.0 30.6 5.6
December 2008 1.9 1.0 3.0 0.7

Table 3.3 - 6 Mean annual turbidity for North East MargareeRiver during 2002 — 2008 based on
mean daily data.

Year Mean Minimum  Maximum SD
----- NTU
2002 1.0 0.0 4.0 14
2003 1.8 0.0 33.6 3.6
2004

2005 0.7 0.0 30.4 2.7
2006 1.0 0.0 10.1 1.6
2007 15 0.0 28.6 3.3
2008 0.9 0.0 78.3 5.6
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3.3.3.3 Conductivity

Figure 3.3 - 10 Conductivity from 2006 through 2008 for the Nott East Margaree River using
hourly values. Gaps in the plot indicate missing data.
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Figure 3.3 - 11 Conductivity from 2002 through 2008 for the Nott East Margaree River using daily
values. Gaps in the plot indicate missing data.
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Figure 3.3 - 12 Conductivity from 2002 through 2008 for the Nott East Margaree River using
monthly values. Gaps in the plot indicate missing data.
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Table 3.3 - 7 Mean monthly conductivity for North East Margaee River during 2006 — 2008 based
on mean daily data.

Month Year Mean Minimum  Maximum SD
---------- uS/cm -—-e-
January 2006 115.6 52.3 156.3 27.1
February 2006 153.0 97.3 187.8 235
March 2006 212.4 160.6 248.7 23.0
April 2006 82.4 37.3 176.8 28.5
May 2006 143.0 85.3 177.0 22.9
June 2006 155.0 72.2 192.9 31.9
July 2006 182.2 102.5 253.0 41.8
August 2006 193.0 97.5 239.7 32.9
September 2006 258.3 217.4 283.0 17.9
October 2006 138.3 61.7 267.5 56.4
November 2006 116.6 63.6 153.5 21.4
December 2006 121.1 77.2 153.3 21.8
January 2007 123.2 62.2 174.3 30.9
February 2007 220.0 171.8 252.3 25.0
March 2007 181.8 77.1 270.5 62.8
April 2007 160.7 77.6 203.5 41.2
May 2007 80.7 47.8 109.2 16.7
June 2007 171.9 113.9 216.1 29.9
July 2007 221.2 90.0 292.1 50.4
August 2007 141.0 102.2 176.9 22.9
September 2007 123.8 73.4 171.3 28.5
October 2007 172.1 128.5 207.5 22.1
November 2007 1111 67.6 174.7 27.0
December 2007 149.0 97.8 187.9 25.4
January 2008 140.6 78.0 188.7 33.1
February 2008 126.3 48.3 183.1 33.3
March 2008 143.0 56.2 191.0 33.1
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Month Year Mean Minimum  Maximum SD
---------- uS/cm -—-e-
April 2008 109.4 58.5 189.9 39.0
May 2008 85.9 63.5 127.0 17.3
June 2008 163.3 97.8 2155 35.4
July 2008 222.4 107.2 282.6 43.3
August 2008 134.1 79.7 198.7 27.8
September 2008 120.2 53.2 179.2 36.9
October 2008 156.0 118.7 187.6 16.5
November 2008 111.7 65.3 157.3 28.4
December 2008 83.4 70.1 93.1 9.6

Table 3.3 - 8 Mean annual conductivity for North East Margare River during 2002 — 2008 based on
mean daily data.

Year Mean Minimum  Maximum SD
----- uS/cm -—-e-
2002 161.6 56.4 326.9 73.1
2003 165.5 50.8 353.6 67.7
2004 171.9 49.8 321.4 74.0
2005 159.8 42.0 330.7 75.2
2006 156.0 37.3 283.0 55.7
2007 155.0 47.8 292.1 53.7
2008 137.1 48.3 282.6 46.9
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3.3.3.4 Dissolved Oxygen

Figure 3.3 - 13 Dissolve Oxygen from 2006 through 2008 for the NbrEast Margaree River using
hourly values. Gaps in the plot indicate missing data.
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Figure 3.3 - 14 Dissolve Oxygen from 2002 through 2008 for the NbrEast Margaree River using
daily values. Gaps in the plot indicate missing data.
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Figure 3.3 - 15 Dissolve Oxygen from 2002 through 2008 for the NbrEast Margaree River using
monthly values. Gaps in the plot indicate missing data.
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Table 3.3 - 9 Mean monthly dissolved oxygen for North Easflargaree River during 2006-2008 based
on mean daily data.

Month Year Mean Minimum  Maximum SD
---------- mg/L -—-e-
January 2006 13.1 12.0 13.8 0.5
February 2006 13.6 12.7 14.1 0.3
March 2006 13.3 12.4 13.9 0.5
April 2006 12.6 11.8 13.7 0.5
May 2006 10.8 9.8 12.3 0.6
June 2006 9.4 8.6 10.1 0.5
July 2006 8.6 7.8 9.2 0.3
August 2006 9.3 8.8 10.2 0.3
September 2006 10.1 9.4 10.8 0.4
October 2006 10.9 9.9 11.7 0.5
November 2006 11.9 10.1 13.0 0.8
December 2006 12.8 11.3 13.8 0.6
January 2007 13.1 12.2 13.6 0.4
February 2007 14.7 13.1 17.8 15
March 2007 15.7 14.1 17.4 0.8
April 2007 14.2 12.5 16.2 1.2
May 2007 12.0 10.8 12.8 0.6
June 2007 9.5 8.7 10.6 0.5
July 2007 8.4 7.8 8.8 0.3
August 2007 9.5 8.7 10.3 0.5
September 2007 10.2 9.5 10.8 0.3
October 2007 11.2 10.2 12.4 0.5
November 2007 12.6 10.5 14.0 0.9
December 2007 13.9 13.0 14.3 0.3
January 2008 14.5 13.2 15.4 0.6
February 2008 14.7 13.7 15.5 0.6
March 2008 14.4 13.4 15.2 0.4
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Month Year Mean Minimum  Maximum SD
---------- mg/L -—-e-
April 2008 13.1 12.2 14.1 0.5
May 2008 12.3 11.7 12.9 0.4
June 2008 10.2 9.3 10.8 0.5
July 2008 9.0 8.6 9.6 0.3
August 2008 9.7 9.2 10.0 0.2
September 2008 10.5 9.6 11.7 0.6
October 2008 11.5 10.6 12.5 0.6
November 2008 12.0 10.6 13.4 0.8
December 2008 12.1 11.6 12.5 0.4

Table 3.3 - 10 Mean annual dissolved oxygen for North East Margee River during 2002 — 2008
based on mean daily data.

Year Mean Minimum  Maximum SD
----- mg/L -—-e-
2002 11.0 8.4 14.4 1.8
2003 11.3 7.8 15.5 2.3
2004 12.2 7.4 15.1 2.2
2005 11.4 7.4 15.0 2.2
2006 11.3 7.8 14.1 17
2007 12.2 7.8 17.8 2.3
2008 11.9 8.6 15.5 2.0
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3.3.3.5pH

Figure 3.3 - 16 pH from 2006 through 2008 for the North East Margree River using hourly values.
Gaps in the plot indicate missing data.
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Figure 3.3 - 17 pH from 2002 through 2008 for the North East Margree River using daily values.
Gaps in the plot indicate missing data.
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Figure 3.3 - 18 pH from 2002 through 2008 for the North East Margree River using monthly values.
Gaps in the plot indicate missing data.
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Table 3.3 - 11 Mean monthly pH for North East Margaree Riveduring 2006 — 2008 based on mean
daily data.

Month Year Mean Minimum  Maximum SD
January 2006 7.1 6.6 7.3 0.2
February 2006 7.3 7.1 7.4 0.1
March 2006 7.4 7.4 75 0.0
April 2006 7.0 6.5 7.4 0.2
May 2006 7.3 7.1 7.4 0.1
June 2006 7.3 6.9 7.4 0.1
July 2006 7.2 6.9 7.3 0.1
August 2006 7.1 6.9 7.2 0.1
September 2006 7.2 7.0 7.6 0.2
October 2006 7.1 6.7 75 0.2
November 2006 7.0 6.6 7.2 0.1
December 2006 7.2 6.8 7.5 0.2
January 2007 7.1 6.5 7.3 0.2
February 2007 7.3 7.2 7.3 0.0
March 2007 7.2 6.9 7.4 0.2
April 2007 7.2 6.8 7.2 0.1
May 2007 7.0 6.5 7.3 0.2
June 2007 7.3 7.1 7.6 0.2
July 2007 7.4 7.1 7.6 0.1
August 2007 7.2 7.1 75 0.1
September 2007 7.1 6.8 7.3 0.1
October 2007 7.2 7.0 7.3 0.1
November 2007 6.9 6.6 7.2 0.2
December 2007 7.0 6.8 7.1 0.1
January 2008 7.0 6.6 7.1 0.1
February 2008 6.9 6.4 7.1 0.2
March 2008 7.0 6.5 7.1 0.1
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Month Year Mean Minimum  Maximum SD
April 2008 6.8 6.5 7.1 0.2
May 2008 6.7 6.6 6.8 0.1
June 2008 7.3 7.2 7.4 0.1
July 2008 7.4 7.1 75 0.1
August 2008 7.3 7.1 7.4 0.1
September 2008 7.2 6.8 7.5 0.2
October 2008 7.3 7.2 75 0.1
November 2008 7.0 6.7 7.2 0.2
December 2008 6.9 6.8 6.9 0.1

Table 3.3 - 12 Mean annual pH for North East Margaree during 2002 2008 based on mean daily
data.

Year Mean Minimum  Maximum SD
2002 7.2 6.4 7.4 0.2
2003 7.1 6.5 8.2 0.2
2004 7.2 6.6 7.6 0.2
2005 7.2 6.4 7.6 0.3
2006 7.2 6.5 7.6 0.2
2007 7.2 6.5 7.6 0.2
2008 7.1 6.4 7.5 0.2

3.3.4 Overview of North East Margaree River Water Quality

Water quality data collected at this station since 2002aatg typical of a
predominantly forested watershed (88% of total area) lde@atea combination of areas
of sedimentary and metamorphic bedrock.

Water temperature varied according to a seasonal pa#egrisimilar to that of air
temperature, which is typical of a shallow flowing rivévinimum hourly water
temperatures for Winter (December to February) ranged fr0.1°C ( 2005 and 2008)

to -0.5C ( 2007). Maximum hourly water temperatures for Summer (thuAagust)
ranged from 21°C (2003) to 23.6C (2006). Mean hourly temperature readings ranged
from 6.3°C (2004 and2007) to 9°8 (2002). Based on hourly records, a range of from
<1% (2003 to 2007) to 2% (2002) of annual temperature measurerrestsied the
recommended temperature limit of 2021 for salmon and trout, almost all of which
occurred in July.

Turbidity values were relatively low for most of theripd of record although there are
periods when values were relatively higher for short pderaf time. Sporadic events
occurred each year during periods of increased flows, ghynrathe Fall but also during
the Spring. Most turbidity values were not above terall hourly mean of 1.4 NTU.
Minimum turbidity values were recorded as 0.0 NTU iryalirs of record. Maximum
turbidity values ranged from 106 NTU in 2002 to 157.5 NTU in 2008. Highdity
events greater than 25 NTU occurred on a frequency of lpgmgear in 2003, and 0, 1,
0, 2 and 3 times per year in 2004, 2005, 2006, 2007, and 2008 respeCrixarigll, less
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than 1 percent of hourly turbidity measurements were gré@n 50 NTU, the guideline
for recreational use. Between 4% (2008) and 42% (2004) of iyrm@asurements were
greater than the drinking water aesthetic objectivedTH. Peak turbidity
measurements generally occurred simultaneously with p@ak nd precipitation
events and generally during the Fall. Environmental comdit{goil moisture,
evapotranspiration rates, etc.) are such that mateatinfall landing on the terrestrial
ecosystem at this time of year is available as rutiadirefore increasing runoff velocities
and erosion potential.

Water conductivity of the North East Margaree was charstic of relatively dilute
waters where minimum hourly values ranged from 20.0 u§26®7) to 48.6 uS/cm
(2002). Maximum values ranged from 289.0 uS/cm (2008) to 380.0 uS/cm ,(2004)
mean values ranged from 137.2 uS/cm (2008) to 172.6 uS/cm (2004). Qanduct
appears to follow a pattern that is inverse to stage. i heasonable assuming that
increased stage is the result of precipitation evamfasnowmelt that are diluting the
concentration of ions in the river and lowering contlitgt Conductivity levels were
observed to peak during the low flow months of July and Augidtshow seasonal lows
during the typically higher flow months of October/Novmnand April/May The
potential effect on water conductivity due to increased mdarontent from road-de-
icing activities appears negligible. Peak conductivity measents occurring during the
low flow Summer period may be indicative of a dominanugrice of groundwater
seepage during this period.

Dissolved oxygen concentrations followed a trend that tva inverse of temperature,
showing seasonal Summer lows in the July-August peri@ddf year. This is typical of
shallow surface waters where the solubility of oxygewater decreases as water
temperature rises. Minimum hourly dissolved oxygen valueged from 6.7 mg/l (2005)
to 7.9 mg/l (2008). Maximum values ranged from 14.4 mg/l (2006) to 1&Q2007),
and mean values ranged from 11.0 mg/l (2002) to 12.3 mg/I (2004).

At no time during the period of record (2002 to 2008) did hounhceatrations dip
below 6.7 mg/L, remaining well above a suggested threshottiégorotection of aquatic
life of 5.0 mg/L.

pH was highly variable during the study period (2002 to 2008)igh hourly values
somewhat predominant during the Summer low flow period@ngH values somewhat
dominating the periods of higher flows (Spring and Fall). &twee, pH seems to have a
weak inverse relationship to flow. Minimum hourly pH vauanged from 6.2 units
(2003, 2005 & 2006) to 6.4 units (2004), while maximum values ranged fpHnod 7.7
(2002) to a pH of 8.2 (2003). Mean hourly values ranged from a gHLq2003 & 2008)
to a pH of 7.2 (2002, 2004, 2005, 2006, & 2007). This data suggests thatrtind Bist
Margaree River is a relatively well buffered systantes pH values are relatively high
compared to most surface waters in the province. Thisastly related to the bedrock
and soils in the watershed.

Overall less than 1 percent of all pH measurements t@keng the study period
exceeded the recommended ranges of pH established amhgti@melines for the
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Protection of Aquatic Life, Drinking Water, and Reci@aal use of 6.5 to 9.0, 6.5 to
8.5 and, 6.5 to 9.5 respectively.

Data from grab samples or field meter readings takenglsitia visits generally were in
good agreement with automated sensor values confirming qohtitg dataset. Data for
pH during the 2008 sampling season however were an exceptiolesser agreement.
This merits further investigation as to cause.

75

[NORTH EAST MARGAREE RIVER]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

3.4 KELLEY RIVER

Figure 3.4 - 1 Location of Kelley River watershed

3.4.1 Background Information

Location of Station
The Kelley River Automated Network Station is locatetaitude 4535’°10"N,
Longitude 6427°05” W and is denoted in Figure 3.4 - 1.

Geographical Setting

The Kelley River is located in Cumberland County, wittie Chignecto Game
Sanctuary. It flows northeast where it meets theRebert, which has its outlet in
Cumberland Basin. The drainage area of the Kelley Rév@4.5 kn.

Geology and Geomorphology

The bedrock geology of the Kelley River watershed is dated by sandstones,
conglomerates and shales of varying grain size. The®ljeology is made up of a thin
mantle of sandy till. The main river channel is chéedazed by glaciofluvial sands and
gravels.

The dominant landform in the watershed is the undgaomrmoderately rolling plain
with a thin mantle of stony till and peat bogs.

Forest Cover and Land Use
The vegetation in the Kelley River watershed inclussens, wetlands, bogs, and
conifer-dominated forests. The upper reaches of the KRilsr watershed contain
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salmon spawning areas, sensitive wetlands and patch&sgrbavth forest. 80% of the
land within the watershed is forested, 12% is covered bkamas and or water, and
about 1 % characterized as under urban land use.

Figure 3.4 - 2 Kelley River looking upstream (left) and dwnstream (right) from the monitoring
station.

Climate

Normal (1971-2000) annual precipitation in the Kelley Riverensiied, as recorded at
the Environment Canada Climate Station at Nappan is 118lcamprised of 916 mm
of rainfall and 265 cm of snowfall. The mean annual teatpee is 5.8C with a mean
monthly high of 18.4C in July and a low of —=7.Z in January.

Figure 3.4 - 3 Kelley River monitoring station.
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Figure 3.4 - 4 Precipitation and Air Temperature data from Environment Canada Climate Station at
Nappan (Kelley River Watershed) for 2006 through 2008. Gaps imé plot indicate missing data.
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Wildlife and Habitat
The Kelley River watershed provides habitat for many spedipnts and animals,

including moose (which was recently declared endangeresaoriand Nova Scotia by
the provincial government) and black bear.

Human Settlement and Industrial Development

Centuries before the arrival of Europeans, the FiegtdNs People travelled through and
encamped in the area, which is now Cumberland Cowltgning the annual migration
of great herds of caribou into the province. The Cobequiditon Pass was used by
native people and early European explorers. Industtisitées n the watershed include
forestry, tourism and coal-mining. There are many kilwageof undeveloped riverbanks
and coastlines which are popular with birders and hikersChignecto Game
Sanctuary, which the Kelley River flows through, wasted in 1937, in part to protect
native moose populations.
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3.4.2 Land Use Summary Information

Table 3.4 - 1 Land use summary table for Kelley River

Land Type km? % of Total Area
Agriculture 0.04 0.1
Barren 0.1 0.2
Clearcut 4.3 6.7
Forested 51.8 80.3
Urban 0.8 1.2
Wetland/Water 7.4 11.5
Total 64.5 100
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3.4.3 Water Quality Summary Information

Table 3.4 - 2 Hourly statistics of minimum, maximum, meanand standard deviation and exceedences as per establidlveater quality guidelines for
hourly real time data for Kelley River for 2005 — 2008.

CWQ Guideline

Exceedences As % of

Parameter Year Min Max Mean SD FWAL - oW REC Readings ° # of Exceedences Readings

Temperature, °C 2005 -0.3 28.1 9.6 7.8 6910 441 6
2006 -0.3 26.5 8.5 7.2 20-212 8760 201 2
2007* -0.2 13.1 1.9 35 3974 0 0
2008 -0.2 27.8 8.3 7.8 8697 488 6

Turbidity, NTU pw<1® pw 5 REC Dw<1® DW 5 REC
2005 0.0 161.3 1.9 5.3 5293 3091 256 5 58 5 <1
2006 0.0 92.7 1.8 6.0 <1® 5 50 6956 1158 717 24 17 10 <1
2007* 0.0 40.8 0.3 1.8 3973 110 74 0 3 0
2008 0.0 324.7 1.3 11.4 6600 339 197 25 <1

Conductivity, uS/cm 2005 16.4 437 25.6 5.6
2006 15.7 37.4 23.4 3.8
2007* 12.6 36.9 26.1 34
2008 8.8 44.2 20.6 4.3

Dissolved Oxygen,

mg/L 2005 5.8 15.2 10.8 25 7026 0 0
2006 6.1 14.4 10.9 21 5.0 8539 0 0
2007* 9.5 145 12,5 1.0 3973 0 0
2008 6.7 14.8 11.6 2.3 7423 0 0

pH, Units FWAL DW REC FWAL DW REC
2005 44 6.9 5.5 0.6 6910 6568 6568 6568 95 95 95
2006 45 6.7 5.6 0.5 6590 6585 6595 8760 8518 8518 8518 97 97 97
2007* 4.6 6.6 5.5 0.5 3973 3953 3953 3953 99 99 99
2008 4.2 6.8 5.4 0.6 8697 8486 8486 8486 98 98 98

TFWAL: Freshwater Aquatic Life; DW: Drinking WateREC: Recreational Use

2 Upper permissible limit for salmon and trout (Adester and Lloyd, 1982). CCME DW guideline deemebl@dnappropriate.

 Maximum Acceptable Concentration for water entg@rdistribution system.
4 Aesthetic Objective. SNTU may be permitted if devsivated that the disinfection method is not compsed.
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® The number of hourly readings possible in eadhefyears 2002, 2003, 2005, 2006, and 2007 is §#6®R004 and 2008 the number is 8784. The nundserded in the table refers to the actual
number of approved measurements.

*Equipment failure due to vandalism, resulting in limitedadeallection. Therefore, interpret with caution.
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3.4.3.1 Temperature

Figure 3.4 - 5 Water temperature from 2006 through 2008 for the Kiey River using hourly values.
Gaps in the plot indicate missing data.
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Figure 3.4 - 6 Water temperature from 2004 through 2008 for the Kiey River using daily mean
values Gaps in the plot indicate missing data.
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Figure 3.4 - 7 Water temperature from 2004 through 2008 for the Kkey River using monthly mean
values Gaps in the plot indicate missing data.
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Table 3.4 - 3 Mean monthly water temperature for Kelley Rrer during 2006 — 2008 based on mean
daily data.

Month Year Mean Minimum  Maximum SD
____________________ N o —— J—
January 2006 0.1 -0.2 3.1 0.7
February 2006 -0.1 -0.2 0.1 0.1
March 2006 1.0 -0.2 5.0 1.6
April 2006 5.1 2.7 7.4 15
May 2006 12.8 7.5 16.0 21
June 2006 14.8 10.9 19.1 24
July 2006 19.1 15.7 235 2.0
August 2006 17.5 14.7 20.3 15
September 2006 14.9 10.8 18.5 2.2
October 2006 8.9 45 12.4 2.0
November 2006 5.9 2.0 11.7 2.9
December 2006 1.1 -0.3 7.1 1.7
January 2007 0.0 -0.2 15 0.4
February 2007 -0.2 -0.2 -0.2 0.0
March 2007 0.1 -0.2 1.4 0.5
April 2007 1.4 11 21 0.3
May 2007
June 2007
July 2007
August 2007
September 2007
October 2007 9.2 4.4 12.7 2.3
November 2007 4.1 0.3 8.3 2.2
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Month Year Mean Minimum  Maximum SD
____________________ N o —— J—
December 2007 -0.2 -0.2 0.1 0.1
January 2008 -0.2 -0.2 -0.1 0.0
February 2008 -0.2 -0.2 -0.2 0.0
March 2008 -0.2 -0.2 -0.1 0.0
April 2008 4.4 0.3 8.8 2.8
May 2008 11.0 6.4 14.4 1.7
June 2008 16.7 12.6 21.4 2.3
July 2008 21.4 18.8 23.6 11
August 2008 17.7 14.4 20.5 1.7
September 2008 13.6 9.6 16.8 2.2
October 2008 8.3 4.2 11.8 2.2
November 2008 4.7 -0.2 11.0 35
December 2008 1.1 -0.2 5.1 1.7

Table 3.4 - 4 Mean annual water temperature for Kelley Riveduring 2004 — 2008 based on mean
daily data.

Year Mean Minimum  Maximum SD
_______________ N o—— J—
2004 - - - -
2005 9.03 -0.25 24.09 7.89
2006 8.48 -0.26 23.50 7.13
2007* 1.94 -0.20 12.66 3.45
2008 8.23 -0.20 23.61 7.68

Missing values implies insufficient data to compute tlagistic.

* Mean and max statistics are not representative afanmalues due to lack of seasonal
data. Equipment failure due to vandalism, resulting inéchdata collection. Therefore,
interpret with caution.
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3.4.3.2 Turbidity

Figure 3.4 - 8 Turbidity levels from 2006 through 2008 for th&elley River using hourly values Gaps
in the plot indicate missing data.
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Figure 3.4 - 9 Turbidity levels from 2004 through 2008 for th&elley River using daily mean values
Gaps in the plot indicate missing data.
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Figure 3.4 - 10 Turbidity levels from 2004 through 2008 for th&elley River using Monthly mean
values Gaps in the plot indicate missing data.
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Table 3.4 - 5 Mean monthly turbidity for Kelley River during 2006 — 2008 based on mean daily data.

Month Year Mean Minimum  Maximum SD
---------- NTU
January 2006 0.0 0.0 0.2 0.0
February 2006 0.2 0.0 2.3 0.5
March 2006 0.0 0.0 0.3 0.1
April 2006 0.4 0.0 7.0 1.3
May 2006 11 0.0 3.4 1.3
June 2006 3.1 1.6 11.1 17
July 2006 6.0 0.1 77.9 14.6
August 2006 2.2 1.6 2.8 0.6
September 2006
October 2006 0.7 0.0 17 0.6
November 2006 5.9 0.0 18.0 4.6
December 2006 1.0 0.0 7.2 1.7
January 2007 0.5 0.0 6.0 14
February 2007 0.0 0.0 0.0 0.0
March 2007 0.7 0.0 5.7 1.3
April 2007 0.0 0.0 0.0 0.0
May 2007
June 2007
July 2007
August 2007
September 2007
October 2007 0.3 0.0 3.6 0.9
November 2007 0.4 0.0 7.6 14
December 2007 0.1 0.0 1.7 0.3
January 2008 0.5 0.0 8.0 17
February 2008 1.8 0.0 13.9 3.4
March 2008 0.0 0.0 0.3 0.1
April 2008 0.7 0.0 21 0.6
May 2008
June 2008 1.3 0.0 3.8 1.3
July 2008 0.9 0.0 25 0.9
August 2008 0.4 0.0 6.8 1.3
September 2008 8.4 0.0 95.6 25.0
October 2008 0.4 0.0 2.2 0.8
November 2008 0.1 0.0 1.2 0.3
December 2008 1.2 0.0 14.5 2.9
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Table 3.4 - 6 Mean annual turbidity for Kelley River during 2004 — 2008 based on mean daily data

Year Mean Minimum  Maximum SD
----- NTU
2004 - - - -
2005 1.73 0.00 31.03 3.43
2006 1.84 0.00 77.87 5.25
2007* 0.30 0.00 7.58 1.03
2008 1.42 0.00 95.63 8.01

Missing values implies insufficient data to compute tlagistic.

* Mean and max statistics are not representative afanmalues due to lack of seasonal
data. Equipment failure due to vandalism, resulting inéchdata collection. Therefore,
interpret with caution.
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3.4.3.3 Conductivity

Figure 3.4 - 11 Conductivity levels from 2006 through 2008 for thKelley River using_hourly values
Points on graphs indicate grab samples. Gaps in the plotdicate missing data.
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Figure 3.4 - 12 Conductivity levels from 2004 through 2008 for thKelley River using_daily mean
values Gaps in the plot indicate missing data.
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Figure 3.4 - 13 Conductivity levels from 2004 through 2008 for thKelley River using_Monthly mean
values Gaps in the plot indicate missing data.
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Table 3.4 - 7 Mean monthly conductivity for Kelley River diring 2006 — 2008 based on mean daily
data

Month Year Mean Minimum  Maximum SD
-------------------- uS/em ---------- -—-e-
January 2006 22.9 21.4 25.4 1.0
February 2006 23.5 21.9 24.9 0.6
March 2006 22.8 20.3 26.3 1.9
April 2006 19.8 19.1 21.4 0.6
May 2006 21.1 18.4 25.1 1.9
June 2006 18.8 16.6 23.5 21
July 2006 21.7 18.8 25.1 17
August 2006 24.6 21.3 29.2 24
September 2006 32.2 29.4 36.0 1.8
October 2006 26.4 22.5 33.1 3.0
November 2006 24.2 21.6 30.3 21
December 2006 23.2 21.5 25.5 1.1
January 2007 24.3 22.3 27.6 14
February 2007 28.6 26.7 29.9 0.9
March 2007 25.6 22.1 30.0 3.4
April 2007 23.6 23.3 23.9 0.2
May 2007
June 2007
July 2007
August 2007
September 2007
October 2007 31.1 27.7 36.3 2.6
November 2007 26.1 23.4 31.3 2.3
December 2007 23.2 14.8 26.9 2.3
January 2008 21.8 20.0 24.0 1.0
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Month Year Mean Minimum  Maximum SD
-------------------- uS/em ---------- -—-e-
February 2008 18.7 15.0 20.4 15
March 2008 17.0 14.2 18.8 11
April 2008 15.4 14.8 16.6 0.6
May 2008 19.0 16.4 21.9 14
June 2008 21.5 18.6 25.5 21
July 2008 28.0 23.6 32.1 2.7
August 2008 24.4 17.0 30.8 4.1
September 2008 17.5 15.8 20.3 1.2
October 2008 19.0 17.8 24.1 1.8
November 2008 21.8 19.4 25.1 14
December 2008 23.6 18.8 40.8 6.2

Table 3.4 - 8 Mean annual conductivity for Kelley River duing 2004 — 2008 based on mean daily
data

Year Mean Minimum  Maximum SD
----- uS/cm -—-e-
2004 - - - -
2005 25.53 17.46 41.76 5.44
2006 23.43 16.64 36.01 3.74
2007* 26.13 14.80 36.25 3.36
2008 20.68 14.21 40.82 4.28

Min, Mean and max statistics are not representatianfial values due to lack of
seasonal data. Equipment failure due to vandalism, reguitirmited data collection.
Therefore, interpret with caution.

Missing values implies insufficient data to compute tlagistic.
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3.4.3.4 Dissolved Oxygen

Figure 3.4 - 14 Dissolved Oxygen levels from 2006 through 20f@8 the Kelley River using hourly
values Gaps in the plot indicate missing data.
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Figure 3.4 - 15 Dissolved oxygen levels from 2004 through 20@8 the Kelley River using daily mean
values Gaps in the plot indicate missing data.
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Figure 3.4 - 16 Dissolved Oxygen levels from 2004 through 20i@8 the Kelley River using Monthly
mean values Gaps in the plot indicate missing data.
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Table 3.4 - 9 Mean monthly dissolved oxygen for Kelley Rév during 2006 — 2008 based on mean
daily data

Month Year Mean Minimum  Maximum SD
---------- mg/L -—-e-
January 2006 13.6 12.1 14.0 0.4
February 2006 13.4 12.8 13.9 0.3
March 2006 13.2 12.2 13.7 0.4
April 2006 11.9 11.2 12.6 0.5
May 2006 9.7 8.7 11.4 0.6
June 2006 9.2 8.1 10.0 0.5
July 2006 8.2 7.1 9.1 0.6
August 2006 8.2 6.6 9.5 0.7
September 2006 9.1 8.1 10.2 0.5
October 2006 10.4 9.3 11.7 0.6
November 2006 11.7 9.7 13.8 1.2
December 2006 12.7 11.5 13.8 0.5
January 2007 12.6 12.1 13.2 0.3
February 2007 11.9 11.2 12.7 0.4
March 2007 12.9 12.0 13.4 0.4
April 2007 12.8 12.7 12.9 0.1
May 2007
June 2007
July 2007
August 2007
September 2007
October 2007 10.9 9.8 12.6 0.8
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Month Year Mean Minimum  Maximum SD
---------- mg/L -—-e-
November 2007 12.5 10.6 14.1 0.9
December 2007 13.8 13.0 14.4 0.3
January 2008 13.6 12.6 14.2 0.4
February 2008 13.6 13.2 14.2 0.2
March 2008 14.1 13.7 14.6 0.2
April 2008 12.7 11.2 14.1 0.9
May 2008 10.6 9.8 11.9 0.5
June 2008 8.9 7.7 10.1 0.7
July 2008 8.0 7.4 8.7 0.3
August 2008 9.0 8.2 9.8 0.4
September 2008 9.2 9.0 9.3 0.1
October 2008 11.5 11.0 11.8 0.4
November 2008 12.4 10.3 14.4 1.2
December 2008 13.6 12.0 14.5 0.7

Table 3.4 - 10 Mean annual dissolved oxygen for Kelley Riveudng 2004 — 2008 based on mean
daily data

Year Mean Minimum  Maximum SD
----- mg/L -—-e-
2004 - - - -
2005 10.97 6.58 15.07 2.44
2006 10.88 6.56 14.01 2.06
2007* 12.52 9.83 14.36 1.00
2008 11.61 7.39 14.56 2.27

Missing values implies insufficient data to compute tlagistic.

* Mean and max statistics are not representative afanmalues due to lack of seasonal
data. Equipment failure due to vandalism, resulting inéchdata collection. Therefore,
interpret with caution.
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3.4.3.5pH

Figure 3.4 - 17 pH levels from 2006 through 2008 for the Kelleyi¥er using hourly values Points on
graphs indicate grab samples. Gaps in the plot indicate 1$8ing data.
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Figure 3.4 - 18 pH levels from 2004 through 2008 for the Kelleyi¥er using daily mean valuesGaps
in the plot indicate missing data.
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Figure 3.4 - 19 pH levels from 2004 through 2008 for the Kelleyi¥er using Monthly mean values
Gaps in the plot indicate missing data.
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Table 3.4 - 11 Mean monthly pH for Kelley River during 2006 2008 based on mean daily data

Month Year Mean Minimum  Maximum SD
January 2006 5.1 4.6 5.6 0.3
February 2006 5.3 4.7 5.7 0.3

March 2006 5.8 5.3 6.0 0.2

April 2006 5.4 4.8 6.0 0.3

May 2006 6.1 5.7 6.4 0.2

June 2006 5.6 5.0 6.5 0.5

July 2006 5.6 4.9 6.3 0.4
August 2006 5.9 5.3 6.3 0.2
September 2006 6.4 6.2 6.5 0.1

October 2006 5.1 4.6 6.0 0.3
November 2006 5.1 45 5.7 0.3
December 2006 5.4 4.8 59 0.3
January 2007 5.4 4.9 5.8 0.3
February 2007 5.9 5.7 6.1 0.1

March 2007 5.6 5.1 6.1 0.4

April 2007 5.8 5.7 5.9 0.1

May 2007

June 2007

July 2007
August 2007
September 2007

October 2007 5.8 4.9 6.5 0.5
November 2007 4.9 4.6 5.9 0.4
December 2007 5.2 4.8 5.6 0.3
January 2008 5.0 4.6 5.3 0.2
February 2008 5.0 4.6 5.4 0.2

March 2008 5.3 4.7 5.9 0.3

April 2008 5.2 5.0 5.6 0.2

May 2008 5.8 5.4 6.1 0.2

June 2008 6.1 5.3 6.4 0.3

July 2008 6.3 5.7 6.5 0.2
August 2008 55 4.9 6.4 0.6
September 2008 55 49 6.0 0.4

October 2008 5.4 4.8 5.6 0.2
November 2008 5.0 4.4 5.5 0.3
December 2008 4.6 4.2 5.0 0.2

Table 3.4 - 12 Mean annual pH for Kelley River during 2004 — 2008ased on mean daily data

Year Mean Minimum  Maximum SD
2004 - - - -

2005 5.47 4.41 6.59 0.56
2006 5.56 4.55 6.54 0.49
2007* 5.46 4.62 6.54 0.46
2008 5.38 4.20 6.53 0.56

Missing values implies insufficient data to compute tlagistic.
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* Mean and max statistics are not representative afanmalues due to lack of seasonal
data. Equipment failure due to vandalism, resulting inéchdata collection. Therefore,
interpret with caution.

3.4.4 Overview of Kelley River Water Quality

Water quality data collected at this station since 200%aatg typical of a
predominantly forested watershed (80% of total area) Ildeaatesedimentary bedrock.

Data collection during 2007 was interrupted at this stddeiween April and October
due to vandalism, although limited data are provided for thi®©gs, summary statistics
are not representative of annual conditions and shouwléied with caution.

Water temperature varied according to a seasonal pa#egrisimilar to that of air
temperature, which is typical of a shallow flowing rivistinimum hourly water
temperatures for Winter (December to February) ranged 0.2°C in 2007 and 2008

to -0.3C in 2005 and 2006. Maximum hourly water temperatures for Suiidmee to
August) ranged from 266 in 2006 to 28.°C in 2005. Mean hourly temperature
readings ranged from 8°@ in 2008 to 9.6C in 2005. Based on hourly records, a range
of from 2% (in 2006) to 6% (in 2005 and 2008) of annual temperatuasurements
exceeded the recommended temperature limit of 2@ Zar salmon and trout, all of
which occurred in the months of June, July and August.

Turbidity values were relatively low for most of theripd of record with only a few
sporadic events each year having values significantly abeveverall hourly mean of
1.7 NTU. Minimum turbidity values were recorded as 0.0 Ni@li years of record.
Maximum turbidity values ranged from 92.7 NTU in 2006 to 324.7 NTROD8. High
turbidity events greater than 25 NTU occurred on a frequehBytimes per year in
2005, and 5, >4, and 10 times in 2006, 2007, and 2008 respectively.llQessdhan 1
percent of hourly turbidity measurements were greater3BaNTU, the guideline for
recreational use. Between 3% (2008) and 10% (2006) of turbigiasurements were
greater than the drinking water aesthetic objectivedTH. Peak turbidity
measurements generally occurred simultaneously with p@ak ind precipitation
events. On occasion short- term peaks were obserthd absence of rain events which
may be indicative of intermittent local land or wadksturbances.

Conductivity of Kelley River was characteristic of dilwtaters where minimum hourly
values ranged from 8.8 uS/cm (2008) to 16.4 uS/cm (2005). Maximunsvaluged
from 37.4 uS/cm (2006) to 44.2 uS/cm (2008), and mean values range@@r6 uS/cm
(2008) to 25.6 uS/cm (2005. Peak measurements occurred during theandSummer
period which is indicative of the dominant influence of gehuater seepage.

Dissolved oxygen concentrations followed a trend that egsentially the inverse of
temperature, showing seasonal Summer lows in the Judyt#t period of each year. This
is typical of shallow surface waters where the sditylmf oxygen in water decreases as
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water temperature rises. Minimum hourly dissolved oxygues ranged from 5.8 mg/I
(2005) to 6.7 mg/l (2008). Maximum values ranged from 14.4 mg/l (2008).Bomg/I
(2005), and mean values ranged from 10.8 mg/I (2005) to 11.6 mg/l (2008).

At no time during the period of record (2005 to 2008) did hounhceatrations dip
below 5.8 mg/L, remaining well above a suggested threshottiégorotection of aquatic
life of 5.0 mg/L.

pH was highly variable during the study period (2005 to 2008)igh hourly values
predominant during the Summer low flow period and low pH vadiegsinating the
periods of higher flows (Oct to March). Minimum hourly pilues ranged from 4.2
units (2008) to 4.5 units (2006), while maximum values ranged frgrd @ 6.7 (2006)
to a pH of 6.9 (2005). Mean hourly values ranged from a @B440€2008) to a pH of 5.6
(2006). The Kelley River watershed contains very sulatamétland areas (11.5 % of
total area) which are known sources of organic acidptagta role in lowering pH.
These acids are typically released into downstresmmiving water during periods of high
flow. The lowest seasonal pH values occurred duringHalido early Spring periods.
This is consistent with situations where snow meltramdff cause low pH fluxes in
streams in areas experiencing atmospheric acid deposigaggesting this possible
source as well. The more acidic conditions of KeRayer showed an overall annual
mean pH of 5.5 during the 2005-2008 study period. Over 95% (95 to 98 k&) ldarly
readings taken during the study period exceeded the recommesaigeks of pH
established as national guidelines for the Protectidxgaétic Life, Drinking Water,
and Recreational use of 6.5 to 9.0, 6.5 to 8.5 and,6.5 toshéatesely.

Data from grab samples or field meter readings takenglsitia visits generally were in
good agreement with automated sensor values confirming qohtitg dataset. Data for

pH during the 2008 sampling season however were an exceptiolesser agreement.
This merits further investigation as to cause.
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3.5 ST. MARY'S RIVER

Figure 3.5 - 1 Location of St. Mary’s River watershed

3.5.1 Background Information

Location of Station
The St. Mary’s River Automated Network Station is kechat Latitude 4510’ 24” N,
Longitude 62 58’ 54" W.

Geographic Setting

The St. Mary’s River monitoring station is located imySborough County. Although the
river flows mostly through Guysborough and Pictou counties St. Mary's River
headwaters actually span five of Nova Scotia’'s Count@&sysborough, Halifax,
Colchester, Pictou, and Antigonish. The river flows premately southeast and
discharr%es directly to the Atlantic Coast. The totahaof the watershed is approximately
1350 k.

Geology and Geomorphology

The St. Mary’s River is located in an area called tlegivna Terrane which differs
geologically from the rest of the Nova Scotia mainlafuis area is dominated by
sandstones and shales. Faults control many of theagepatterns within the St. Mary’s
River watershed.

The dominant landforms in the watershed vary frommglhills to relatively steep
terrains.

100

[ST. MARY’S RIVER]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

Forest Cover and Land Use

Historically, as part of the Acadian Forest, theNsry's River watershed was made up
of red pine, eastern white pine, red spruce, america peastern hemlock, balsam fir
and sugar maple. Due to human settlement, the watehnalsdaecome dominated by
softwoods and agricultural lands. Wetlands are presemtighout the watershed. 82.5%
of the land within the watershed is forested, 5.9% e/ by a combination of
wetlands and water, and 0.4 % characterized as urbansend

Climate

Normal (1971-2000) annual precipitation in the St, Mary’s vediked, as recorded at the
Environment Canada Climate Station at Stillwater-Sloarke is 1517 mm - comprised
of 1345 mm of rainfall and 172 cm of snowfall. The mean antiemaperature is 6.3C
with a mean monthly high of 18°€ in August and a low of =& in January.

Figure 3.5 - 2 Precipitation and Air Temperature data from Environment Canada Climate Station at
Malay Falls (St. Mary’s River Watershed) for 2007 and 2008. Gapis the plot indicate missing data.
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Figure 3.5 - 3 St. Mary’s river monitoring station

Wildlife and Habitat

The St. Mary’s watershed supports populations of black be@wse, whitetail deer and
coyote. The river is home to many fish species, includtfantic salmon, brook trout,
rainbow smelt and yellow perch. The watershed is atsoetto the endangered wood
turtle.

Human Settlement and Industrial Development

Prior to European contact, the St. Mary’s River wasl disethe Mi'’kmaq First Nation for
inland travel and for fishing. The first European settlethos the river was by the French
in 1654. During the early 19%century the St. Mary’s River had a thriving commercial
salmon fishery and also a long history of log drives fqoeting lumber. By the mid 19
century the number of salmon in the river had declineadnmst nothing due to over-
fishing. Currently the primary industries are tourismefary and agriculture.
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3.5.2 Land Use Summary Information
Table 3.5 - 1 Land use summary for St. Mary’s River wateiised

Land Type km? % of Total Area
Agriculture 14.0 1.0
Barren 6.8 0.5
Clearcut 127.9 9.6
Forested 1102.8 82.5
Urban 5.5 0.4
Wetland/Water 79.5 5.9

Total 1336.8 100.0

Figure 3.5 - 4 Land use map of St. Mary’s River watershed.
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3.5.3 Water Quality Summary Information

Table 3.5 - 2 Hourly statistics of minimum, maximum, mearmand standard deviation and exceedences as per establisheater quality guidelines for

hourly real time data for St. Mary

's River for the period 2007 — 2008.

Parameter Year Min Max Mean SD FWALlCWQ (;\L/j\ll?e“ne REC Readings ® # of Exceedences Excee(geen;;igfss % of

Temperature, °C 2007 -0.3 25.5 12.2 71 20-21 5037 474
2008 -0.3 11.0 1.4 2.8 2656 0 0

Turbidity, NTU pw<1® pw 5° REC Dw<1® DW 5 REC
2007 0.0 37.6 1.1 1.9 <t®, 5 50 2711 1064 60 0 39 2 0
2008 0.8 2991.0 12.1 100.8 1944 1943 486 35 99.9 25 2

Conductivity, uS/cm 2007 11.4 41.8 32.9 35 5033
2008 20.9 38.0 29.5 3.7 2656

Dissolved Oxygen,

mg/L 2007 6.9 14.6 10.6 2.4 50 3208
2008 10.2 14.7 13.6 1.0 2566

pH, Units FWAL DW REC  FWAL DW REC
2007 5.7 7.1 6.5 0.3 6.5-9.0 6585 6595 3199 1434 1434 1434 45 45 45
2008 5.1 6.3 5.9 0.2 2656 2656 2656 2656 100 100 100

TFWAL: Freshwater Aquatic Life; DW: Drinking WateREC: Recreational Use

2 Upper permissible limit for salmon and trout (Adester and Lloyd, 1982). CCME DW guideline deemebl@anappropriate.

® Maximum Acceptable Concentration for water entg@rdistribution system.

4 Aesthetic Objective. SNTU may be permitted if devsivated that the disinfection method is not compsed.

® The number of hourly readings possible in eadhefyears 2002, 2003, 2005, 2006, and 2007 is §46®R004 and 2008 the number is 8784. The nundserded in the table refers to the actual
number of approved measurements
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3.5.3.1 Temperature

Figure 3.5 - 5 Water temperature from May 2007 through April 2@8 for the St. Mary’s River using
hourly values. Gaps in the plot indicate missing data.
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Figure 3.5 - 6 Water temperature from May 2007 through April 2@8 for the St. Mary’s River using
mean daily values. Gaps in the plot indicate missing data
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Figure 3.5 - 7 Water temperature from May 2007 through April 2@8 for the St. Mary’s River using
mean monthly values. Gaps in the plot indicate missingatia.
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St. Mary's River
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Table 3.5 - 3 Mean monthly water temperature for St. Mary’sRiver during 2007-2008 based on
mean daily data.

Month Year Mean Minimum  Maximum SD
____________________ N o —— J—
May 2007 11.5 7.3 15.0 2.6
June 2007 15.7 13.1 17.9 1.3
July 2007 21.6 17.9 25.1 21
August 2007 20.7 18.0 24.1 2.2
September 2007 17.0 14.7 19.3 1.3
October 2007 12.1 7.9 16.1 2.0
November 2007 6.0 25 9.6 2.0
December 2007 0.0 -0.2 2.6 0.5
January 2008 -0.2 -0.3 0.0 0.1
February 2008 0.0 -0.2 11 0.4
March 2008 0.7 -0.2 2.8 0.7
April 2008 6.3 2.3 10.0 24

Table 3.5 - 4 Mean annual water temperature for St. Mary’s Reer during 2007-2008 based on mean
monthly data.

Year Mean Minimum  Maximum SD
0

_______________ (@ —— J—

2007 13.09 0.00 21.65 7.34

2008 1.70 -0.19 6.26 3.07
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3.5.3.2 Turbidity

Figure 3.5 - 8 Turbidity from May 2007 through April 2008 for the St. Mary’s River using hourly
values. Gaps in the plot indicate missing data.
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Figure 3.5 - 9 Turbidity from May 2007 through April 2008 for the St. Mary’s River using mean
daily values. Gaps in the plot indicate missing data.
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Figure 3.5 - 10 Turbidity from May 2007 through April 2008 for the St. Mary’s River using mean
monthly values. Gaps in the plot indicate missing data.
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Table 3.5 - 5 Mean monthly turbidity for St. Mary’s River during 2007-2008 based on mean daily
data.

Month Year Mean Minimum  Maximum SD
____________________ N o —— J—
May 2007 11.5 7.3 15.0 2.6
June 2007 15.7 13.1 17.9 1.3
July 2007 21.6 17.9 25.1 21
August 2007 20.7 18.0 24.1 2.2
September 2007 17.0 14.7 19.3 1.3
October 2007 12.1 7.9 16.1 2.0
November 2007 6.0 25 9.6 2.0
December 2007 0.0 -0.2 2.6 0.5
January 2008 -0.2 -0.3 0.0 0.1
February 2008 0.0 -0.2 11 0.4
March 2008 0.7 -0.2 2.8 0.7
April 2008 6.3 2.3 10.0 24

Table 3.5 - 6 Mean annual turbidity for St. Mary’s River during 2007-2008 based on mean monthly
data.

Year Mean Minimum  Maximum SD
0

_______________ (@ —— J—

2007 0.76 0.01 2.06 0.70

2008 14.87 1.60 35.12 15.04
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3.5.3.3 Conductivity

Figure 3.5 - 11 Conductivity from May 2007 through April 2008 fo the St. Mary’s River using
hourly values. Gaps in the plot indicate missing data.
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Figure 3.5 - 12 Conductivity from May 2007 through April 2008 fo the St. Mary’s River using mean
daily values. Gaps in the plot indicate missing data.
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Figure 3.5 - 13 Conductivity from May 2007 through April 2008 fo the St. Mary’s River using mean
monthly values. Gaps in the plot indicate missing data.
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Table 3.5 - 7 Mean monthly conductivity for St. Mary’s River during 2007-2008 based on mean daily
data.

Month Year Mean Minimum  Maximum SD
---------- NTU
May 2007 0.9 0.3 21 0.5
June 2007 0.5 0.0 2.2 0.8
July 2007 0.5 0.0 5.4 1.2

August 2007 0.0 0.0 0.0 0.0

September 2007 0.0 0.0
October 2007 0.0 0.0

November 2007 0.6 0.0 8.2 1.9
December 2007 2.1 0.0 6.3 1.4
January 2008 17.2 1.9 209.1 46.9
February 2008 35.1 3.2 308.6 81.7

March 2008 5.6 24 25.3 5.2
April 2008 1.6 0.0 4.4 1.7

Table 3.5 - 8 Mean annual conductivity for St. Mary’s Riverduring 2007-2008 based on mean
monthly data.

Year Mean Minimum  Maximum SD
0

_______________ (@ —— J—

2007 32.68 29.50 37.76 2.98

2008 29.26 27.05 34.15 3.35
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3.5.3.4 Dissolved Oxygen

Figure 3.5 - 14 Dissolved Oxygen from May 2007 through AprilGD8 for the St. Mary’s River using
hourly values. Gaps in the plot indicate missing data.
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Figure 3.5 - 15 Dissolved Oxygen from May 2007 through AprilGD8 for the St. Mary’s River using
mean daily values. Gaps in the plot indicate missing data
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Figure 3.5 - 16 Dissolved Oxygen from May 2007 through AprilGD8 for the St. Mary’s River using
mean monthly values. Gaps in the plot indicate missingatia.
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Table 3.5 - 9 Mean monthly dissolved oxygen for St. MaryRiver during 2007-2008 based on mean
daily data.

Month Year Mean Minimum  Maximum SD
---------- mg/L -—-e-
May 2007 10.0 8.9 11.4 0.7
June 2007 8.5 7.9 9.0 0.3
July 2007 8.0 7.3 8.7 0.4

August 2007 75 7.3 7.7 0.2

September 2007
October 2007

November 2007 11.8 10.6 13.2 0.7

December 2007 14.0 12.8 14.4 0.3
January 2008 14.1 13.7 14.4 0.2
February 2008 14.2 13.7 14.5 0.2

March 2008 13.9 13.0 14.4 0.3
April 2008 11.9 10.3 13.5 1.0

Table 3.5 - 10 Mean annual dissolved oxygen for St. Mary’s Riveuring 2007-2008 based on mean
monthly data.

Year Mean Minimum  Maximum SD
0

_______________ (@ —— J—

2007 9.96 7.54 13.99 2.52

2008 13.49 11.86 14.18 1.09
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3.5.3.5pH

Figure 3.5 - 17 pH from May 2007 through April 2008 for the StMary’s River using hourly values.
Gaps in the plot indicate missing data.
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Figure 3.5 - 18 pH from May 2007 through April 2008 for the StMary’s River using mean daily
values. Gaps in the plot indicate missing data.
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Figure 3.5 - 19 pH from May 2007 through April 2008 for the StMary’s River using mean monthly
values. Gaps in the plot indicate missing data.
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Table 3.5 - 11 Mean monthly pH for St. Mary’s River during2007-2008 based on mean daily data.

Month Year Mean Minimum  Maximum SD
May 2007 6.8 6.6 6.9 0.1
June 2007 6.9 6.6 7.0 0.1
July 2007 6.6 6.1 6.9 0.2
August 2007 6.7 6.7 6.8 0.0
September 2007 0.0 0.0
October 2007 0.0 0.0
November 2007 6.3 5.8 6.6 0.2
December 2007 6.1 5.9 6.6 0.2
January 2008 5.9 5.5 6.0 0.1
February 2008 5.8 5.4 6.0 0.1
March 2008 5.8 5.6 6.0 0.1
April 2008 6.0 5.9 6.2 0.1

Table 3.5 - 12 Mean annual pH for St. Mary’s River during 2007-200Based on mean monthly data.

Year Mean Minimum  Maximum SD
0

_______________ (@ —— J—

2007 6.57 6.09 6.85 0.30

2008 5.86 5.76 6.03 0.12
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3.5.4 Overview of St. Mary’s River Water Quality

Water quality data collected at this station during 2007-200&ahetypical of a
predominantly forested watershed (82.5% of total area)andtignificant surface water/
wetland component (5.9% of total area). Influences flmammieguma bedrock geology as
well as the significant clearcut land use type (9.6% eaigent.

Data collection at the St Mary’s River station washpematic due to recurring fowling
of the automated sensors by sedimentation during high.fBguepment maintenance
schedules precluded more frequent visits to keep these sénsdigning optimally.
Data was collected from May 2007 to May 2008, at which pb@automated data
collection was suspended. Although limited data are proviethis station, summary
statistics are not representative of annual condiamaisshould be viewed with caution.

Water temperature varied according to a seasonal pa#egrsimilar to that of air
temperature, which is typical of a relatively shallftewing river. Minimum hourly

water temperatures for Winter (December to Februaryg wi3°C for both 2007 and
2008. Maximum hourly water temperatures for Summer (Juneigogt) were 25% for
2007. Mean hourly temperature readings ranged from°C2(2007) to 1.4C (2008),
neither of which captured full seasonal data for tlae.yBased on hourly records, a range
of from 0 % (2008) to 9% (2007) of annual temperature measutsmexceeded the
recommended temperature limit of 2021 for salmon and trout, almost all of which
occurred in July and August.

Recorded turbidity values were low for most of the meabrecord with only a few
sporadic events observed having values significantly atb@evedurly mean of 6.6 NTU.
However, there was one period (Jan 30, 2007-Feb 2,2008) whexs vadue very high
for a short period of time. Hourly turbidity peaked at 29910on January 30and 2795
NTU the following day, with readings of between 200 and 300 Nor six hours
following the second peak. These turbidity readings oeduafter a > 50 mm
precipitation event (highest recorded in2007-2008) was recordéabtosrea. Similar
peaks in precipitation and stage did not result in sirpiéaks in turbidity being recorded
however. Other sporadic turbidity events may have oedwturing periods of increased
flow in the Fall or Spring, but equipment failure precludagtaring any such events.
Sensors captured only about 53% of the possible hourly tiyrbéidings for the period
of record due to equipment failure. Minimum turbidity valuasged from 0.0 NTU
(2007) to 0.8 NTU (2008). Maximum turbidity values ranged from 38 NTR0D07 to
2991 NTU in 2008. Somewhat elevated turbidity events gre@ard5 NTU occurred >
50 times during the year long monitoring period between May addM™May 2008.
Overall, 1 percent of hourly turbidity measurements vgeeater than 50 NTU, the
guideline for recreational use. Between 2% (2007) and 25% (200@badity
measurements were greater than the drinking water sesibgctive of 5 NTU. Peak
turbidity measurements generally occurred simultaneoustypeak flows and
precipitation events and most notably during the Winter of ZBWB. The increased
frequency and intensity of turbidity values observedhiatdtation, relative to other
monitoring stations, may be the result of both prévgigeology and soil conditions as
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well as land use practices such as forestry clear guttiad construction and drainage,
and agricultural practices.

Water conductivity of the St Mary’s River was charaster of dilute waters where
minimum hourly values ranged from 11.4 uS/cm (2007) to 20.9 u@@68). Maximum
values ranged from 38.0 uS/cm (2008) to 41.8 uS/cm (2007), and nieas ranged
from 29.5 uS/cm (2008) to 32.9 uS/cm (2007). Fairly significantdlatans in
conductivity levels were observed to occur as a resultezfjptation events and higher
flows. Conductivity appears to follow two patterns, althoddhcult to determine due to
the short period of record. There appeared to be a p#ttdrwas inverse to stage, with
respect to individual precipitation events and assocjata#t flows. In fact, the lowest
conductivity values by far occurred during the three higstegfe events (in September,
February, and March). The second pattern appeared toehghmmne conductivity
generally increased with increasing stage from Septetoli@ecember. This pattern
would be consistent with stage (not inverse) and opposing totimer trend observed.
A longer period of record would be needed to confirm eiplagtrern. The short-term
stream response to major precipitation events, \énpsdeclines in conductivity, could
be the result of precipitation events and/or snowthelt are diluting the concentration of
ions in the river and lowering conductivity.

The potential effect on water conductivity due to increasdoride content from road-
de-icing activities appears negligible. Peak conductivity oremsents occurring during
low flow periods may be indicative of a dominant influenégroundwater seepage
during this period.

Dissolved oxygen concentrations followed a trend that thva inverse of temperature,
showing seasonal Summer lows in the July-August peridldeoyear. This is typical of
shallow surface waters where the solubility of oxygewater decreases as water
temperature rises. Minimum hourly dissolved oxygen valuegech from 6.9 mg/l (2007)
to 10.2 mg/l (2008). Maximum values ranged from 14.6 mg/l (2007) torhg/l (2008),
and mean values ranged from 10.6 mg/l (2007) to 13.6 mg/l (2008).Aheadatiring the
period of record (2007 to 2008) did hourly concentrations dip b6l8wng/L, remaining
well above a suggested threshold for the protection of agifatof 5.0 mg/L.

pH was highly variable during the study period with high houalpes predominant
during the Summer low flow period and low pH values dominatiegperiods of higher
flows (Spring and Fall). Therefore, pH seems to haferly strong inverse relationship
to flow. Minimum hourly pH values ranged from 5.1 units (2008).#units (2007),
while maximum values ranged from a pH of 6.3 (2008 to a pH10f2Z007). Mean

hourly values ranged from a pH of 5.9 (2008) to a pH of 6.5 (20071s d&ta suggests
that the St Mary’s River is a poorly buffered systentsipH values are relatively low
compared to most surface waters in the province. Thisastly related to the bedrock
and soils in the watershed including the presence of slHtegoresence of wetlands and
organic acids from coloured waters may also be influerthgn this river system.
Given the relatively acidic nature of this streampremended ranges of pH established
as national guidelines for the Protection of Aquatic Lirinking Water, and
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Recreational use (6.5t0 9.0, 6.5 to 8.5 and,6.5 to 9.5 resggrtvere exceeded for 100
% of the monitoring period in 2008 and 45% of the time in 2007.

Data from grab samples or field meter readings takenglsitia visits generally were in
good agreement with automated sensor values confirming qohtitg dataset. Data for
pH during the 2008 sampling season however were an exceptiolesser agreement.
This merits further investigation as to cause.

The St Mary’s River station was discontinued as anmated network site in 2008 due
to significant recurring sediment fowling of the sensdtsgs fowling resulted from a
stream flow eddying effect at the location where thepgant was deployed. No other
more suitable deployment site has been located beo&tlse strong seasonal currents in
this river. Manual data collection is expected to contatudis station, with reporting in
subsequent reports.
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3.6 LAHAVE RIVER

Figure 3.6 - 1 Location of Lahave River watershed

3.6.1 Background Information

Location of Station

The Lahave River Automated Network Station is locatdchtitude 44° 26' 50" N,
Longitude 65° 35' 29" W.

Geographic Setting

The Lahave River primarily flows through Lunenburg Countyhits headwaters
originating in Annapolis and Kings Counties. The dischargetmdithe Lahave River is
to the Atlantic Ocean. The approximate size of the igheal is 1260 kfn
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Figure 3.6 - 2 Lahave River looking downstream (left) and pstream (right) from the monitoring
station.

Geology and Geomorphology

The Lahave watershed area may be best described adw@ating plain which rises
from the Atlantic coast northwards. The origin of thpography in the area is glacial.
The bedrock in the area is mainly of the Meguma Gréighifax and Goldenville
formation). The surficial geology features include expdsettock, Drumlins, till plains
and glaciofluvial deposits.

The Lahave River watershed flows southward through awaralley in a nearly straight
line to the coast. It descends approximately 150 m alongitsse. The principal
tributaries to the Lahave River are the North Bragoth North River on the east side and
the West Branch and Ohio River on the West Side.

Forest Cover and Land Use

Much of the Lahave watershed is in forested land use ndjority of tree species found
in the watershed are red maple, sugar maple, red oakwyatch, wire birch, white

pine, red spruce, black spruce, balsam fir, hemlock, andgurn areas which are
dominated by barrens topography, blueberry bushes, featkdr, and stunted pine and
fir species are found. Wetlands and marsh lands are thumdghout the watershed.
86.3% of the land within the watershed is forested, 10.1#i€overed by a
combination of wetlands and water, and 1.4% charactergeadoan land use.

Climate

Normal (1971 — 2000) climate data is collected for the towBrofgewater (located
southeast of the monitoring station) and indicatetsghaual precipitation in the Lahave
watershed is 1523 mm, which is comprise of 1322 mm of rasufall199 mm of
snowfall. The mean annual temperature is°6.8with a mean monthly high of 18°@ in
July and a low of =5.3C in January.
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Figure 3.6 - 3 Air Temperature data from Environment CanadaClimate Station at Lunenburg
(Lahave River Watershed) for 2006 through 2008. Gaps in the glindicate missing data. No
precipitation monitoring data is available.
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Figure 3.6 - 4 Lahave River monitoring station

Wildlife and Habitat

The Lahave River watershed provides habitat for many spetigants and animals,
including deer, beaver, and muskrat. The river itself prevalgable habitat for a
number of fish species, most notably salmon and brook trou

Human Settlement and Industrial Development

For centuries the Lahave river basin was used by thenhi people for fishing and
travelling, many settlements have been located alonigatihes of the “Pitjinoiskog”
River. French settlers were the first Europeans konize the area and this began in the
early 1600’s with the arrival of explorers Samuel dai@plain and Pierre Du Gua de
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Monts. The French settlement became one of thepinsnanent settlements in the
province, even becoming the capital of New France (1632 — 16Bé)area was known
as Cap de la Heve, after Le Havre, France.

The waterway of the Lahave River was popular for shigdingl fishing, farming and
industrial mills for harvesting the hemlocks and pinethéarea. In the 1800’s the area
was popular with pirates who preyed on merchant ships Rew England. Today the
area is popular for tourism, recreational fishing andrgaili

3.6.2 Land Use Summary Information

Table 3.6 - 1 Land use summary table for Lahave River watersu

Land Type km? % of Total Area
Agriculture 26.7 2.1
Barren 1.8 0.1
Clearcut 0.0 0.0
Forested 1086.1 86.3
Urban 17.1 1.4
Wetland/Water 126.9 10.1
Total 1258.7 100.0

Figure 3.6 - 5 Land use map of the Lahave River watershed
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3.6.3 Water Quality Summary Information

Table 3.6 - 2 Hourly statistics of minimum, maximum, mearmand standard deviation and exceedences as per establisteater quality guidelines for
hourly real time data for Lahave River for the period Ociober 2008 and November 2008.

Parameter Month Min Max Mean SD FWALlCWQ (;\L/j\ll?e“ne REC Readings ® # of Exceedences Excee(geen;;igfss % of

Temperature, °C Oct. 2008 9.8 11.0 10.4 0.4 20-212 37 0.0
Nov.2008 1.6 11.2 7.4 2.5 613 0.0 0

Turbidity, NTU pw<1®* bDw 5 REC Dw<!® DW 5 REC
Oct. 2008 0.0 0.0 0.0 0.0 <t®, 5 50 37 0 0 0 0
Nov.2008 0.0 0.0 0.0 0.0 612 0 0 0

Conductivity, uS/cm Oct. 2008  33.2 35.1 34.0 0.6 37
Nov. 2008  29.6 64.3 33.0 4.8 612

Dissolved Oxygen,

mg/L Oct. 2008 - - - - 5.0 - - -
Nov. 2008 - - - - - - -

pH, Units FWAL DW REC  FWAL DW REC
Oct. 2008 5.3 6.0 5.5 0.1 6.5-9.0 6585 6595 37 37 37 37 100 45 45
Nov.2008 5.2 6.1 5.5 0.2 612 612 612 612 100 100 100

TFWAL: Freshwater Aquatic Life; DW: Drinking WateREC: Recreational Use

2 Upper permissible limit for salmon and trout (Adester and Lloyd, 1982). CCME DW guideline deemebl@anappropriate.
® Maximum Acceptable Concentration for water entg@rdistribution system.

4 Aesthetic Objective. SNTU may be permitted if devsivated that the disinfection method is not compsed.
® The number of hourly readings possible in eadihefyears 2002, 2003, 2005, 2006, and 2007 is §46#®R004 and 2008 the number is 8784. The nundserded in the table refers to the actual
number of approved measurements
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3.6.3.1 Temperature

Figure 3.6 - 6 Water temperature from October 2008 through Nowaber 2008 for the Lahave River
using hourly values. Gaps in the plot indicate missing dat
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Figure 3.6 - 7 Water temperature from October 2008 through Nowaber 2008 for the Lahave River
using mean daily values. Gaps in the plot indicate misgyrdata.
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3.6.3.2 Turbidity

Figure 3.6 - 8 Turbidity from October 2008 through Novembe 2008 for the Lahave River using
hourly values. Gaps in the plot indicate missing data.
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Figure 3.6 - 9 Turbidity from October 2008 through Novembe 2008 for the Lahave River using
mean daily values. Gaps in the plot indicate missing data
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3.6.3.3 Conductivity

Figure 3.6 - 10 Conductivity from October 2008 through Novemér 2008 for the Lahave River using
hourly values. Gaps in the plot indicate missing data.
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Figure 3.6 - 11 Conductivity from October 2008 through Novemér 2008 for the Lahave River using
mean daily values. Gaps in the plot indicate missing data
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3.6.3.4 Dissolved Oxygen
Due to sensor malfunction no data was collected foolhied oxygen.
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3.6.3.5pH

Figure 3.6 - 12 pH from October 2008 through November 2008 fahe Lahave River using hourly
values. Gaps in the plot indicate missing data.
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Figure 3.6 - 13 pH from October 2008 through November 2008 fahe Lahave River using mean
daily values. Gaps in the plot indicate missing data.
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3.6.4 Overview of Lahave River Water Quality

Water quality data for the period of record are typid¢a predominantly forested
watershed (86.3% of total area) with a significant surfeater / wetland component
(10.1% of total area) with bedrock geology mainly of the MegGroup.

Limited data for the Lahave River station was availablhe time of publishing this
report. Data included automated temperature, conductivity, andloids collected
during the period of October and November 2008. Dissolved oxgge turbidity values
were not collected and therefore not reported hereue.tD the limited time series of
this data, no seasonal patterns or trends are possibtermine. Moreover, summary
statistics for minimum, maximum, and mean values doemesent annual values.
These statistics as well as any guideline exceedehoea&lsoe interpreted with caution.

Water temperature followed a pattern very similar to thair temperature, which is
typical of a shallow flowing river. Minimum hourly wateemperatures was 1°6 in
November, and maximum hourly water temperatures was’Clako in November.
Mean hourly temperature readings ranged from 4D i# October 7.4C in November.
No hourly temperature measurements exceeded the recomntengetature limit of
20-21°C for salmon and trout during the monitoring period.

The automated sampling of turbidity was not collectetliatdite, however grab samples
were collected. The turbidity values reported from tlabgamples indicated values <5
NTU during the limited sampling period.

Water conductivity of the Lahave River was charactergdti@latively dilute waters with
conductivity ranging from a minimum hourly value of 29.6 w$to a maximum value
of 64.3 uS/cm. The overall mean hourly conductivity vaaretie limited period of
observation was 33.5 uS/cm . Only minor fluctuations imdoativity levels were
observed with the exception of a peak in conductivity omdxinber 16th which
coincided with an increase in stage — assembly due tapipggon event.

No dissolved oxygen (DO) concentrations were reportethfe station during this short
monitoring period since the DO sensor had not yet beaypemtional.

Values for pH were quite variable during the short study de@xt —Nov 2008. No
pattern or trend was observed. pH ranged from a minihmumy value of 5.2 units to a
maximum of 6.1 units. The overall mean hourly pH was 5his.@ata suggests that the
Lahave River is a relatively poorly buffered systemlu€a for pH are relatively low
compared to most surface waters in the province, althtypgtal of areas with poorly
buffered soils. This is directly related to the bedrac# soils in the watershed, as well as
the high percentage of wetlands in the watershed. Gheerelatively acidic nature of
this river, recommended ranges of pH established as abgaitelines for the
Protection of Aquatic Life, Drinking Water, and Reci@aal use (6.5 to 9.0, 6.5 to 8.5
and,6.5 to 9.5 respectively) were exceeded for 100 % of theariagiperiod in
November 2008 and 45% of the time in October 2008.
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Data from grab samples or field meter readings takenglsitia visits generally were in
good agreement with automated sensor values confirming qohtitg dataset. Data for
pH during the 2008 sampling season however were an exceptiolesser agreement.
This merits further investigation as to cause.
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4.0 RESULTS - (Grab Samples)

The following tables provide summary statistics for deléevater quality parameters. These are data as detdrfrome manually
collected samples taken during periodic site visits. Edeeees of national guideline values are also presentesttasumber of
occurrences and percentage of samples collected. Nerfanhalysis or interpretation is provided at this time.

Table 4.0 - 1 Summary table for selected water quality paraeters at Kelley’s River monitoring station between 2005 and008

# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min Max Mean — SD FWAL* DW* REC' FWAL' DW' REC' | FWAL' DW' REC!
Alkalinity as CaCO3 mg/L 16 0.5 6.2 24 2.0
Aluminium ug/L 16 106.0 3450 1931 73.1 5-100 ug/L 100-200 ug/L 16 5 100 31
Ammonia mg/L 16 0.0 0.0 0.0 0.0
Antimony ug/L 16 1.0 1.0 1.0 0.0 6 ug/L
Barium ug/L 16 4.0 23.0 104 5.2 1000 ug/L
Beryllium ug/L 16 1.0 1.0 1.0 0.0
Bicarbonate as CaCo3 mg/L 10 1.2 6.2 3.1 2.1
Boron ug/L 16 25 12.0 4.4 2.9 5000 ug/L
Cadmium ug/L 16 0.5 3.0 0.9 0.6 0.017 ug/L 5ug/L 16 100
Calcium mg/L 16 0.5 1.3 0.9 0.2
Carbonate as CaCO3 mg/L 10 0.0 0.0 0.0 0.0
Chloride mgl/l 16 2.3 4.8 3.5 0.7 250 mg/L 0
Chlorophyll A mg/m3 16 0.2 3.8 1.2 1.1
Chromium ug/L 16 1.0 1.0 1.0 0.0 1.0 ug/L 50 ug/L 0 0
Cobalt ug/L 16 1.0 1.0 1.0 0.0
Colour TCU 16 540 1730 967 341 15 TCU 16 100
Conductivity umho/cm 22 17.4 349 247 4.7 1000 ug/L 0
Copper ug/L 16 1.0 204.0 13.7 50.8 2-4 ug/L 1 6
Hardness as CaCo3 mg/L 6 4.6 6.1 5.2 0.5
Iron ug/L 16 1.0 8850 4881 2246 300 ug/L 300 ug/L 13 13 81 81
Lead ug/L 16 1.0 1.0 1.0 0.0 1-7 ug/lL 10 ug/L 0 0
Magnesium mg/L 16 0.3 0.7 0.4 0.2
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# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min Max Mean 8D FWAL* DW* REC’ FWAL® DW' REC' | FWAL' DW' REC'
Manganese ug/L 16 170 2630 881  73.6 50 ug/L 9 56
Nickel ug/L 16 1.0 1.0 1.0 0.0 25-150 ug/L 0
Nitrate+Nitrite mg/L 16 0.0 0.0 0.0 0.0
Ortho Phosphorus mg/L 16 0.0 0.0 0.0 0.0
pH 22 4.7 7.2 5.8 0.7 6.5-9.0 6.5-85 5.0-9.0 19 19 2 86 86 9
Potassium mg/L 16 0.3 0.5 0.3 0.1
Selenium ug/L 16 1.0 1.0 1.0 0.0 1.0 ug/L 10 ug/L 0 0
Silica mg/L 16 1.8 4.1 2.9 0.7
Sodium mg/L 16 1.7 4.9 2.8 0.9 200 mg/L
Sulphate mg/L 16 0.5 25 21 0.8 500 mg/L
Suspended Solids mg/L 16 0.3 5.0 1.0 1.1
Tin ug/L 16 1.0 1.0 1.0 0.0
Total Nitrogen mg/L 16 0.2 0.4 0.3 0.1
Total Organic Carbon mg/L 16 6.8 21.2 12.4 4.7
Total Phosphorus mg/L 16 0.0 0.0 0.0 0.0
Turbidity NTU 22 0.4 1.1 0.7 0.2 1.0 NTU 50 NTU 3 0 14
Vanadium ug/L 16 1.0 25 1.1 0.4
Zinc ug/L 16 1.0 78.0 8.9 19.1 30 ug/L 5000 ug/L 1 0 6

Table 4.0 - 2 Summary table for selected water quality paraaters at NE Margaree River monitoring station between 2and 2008

# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min - Max - Mean SO FWAL* DW* REC’ FWAL® DW' REC' | FWAL' DW' REC'
Alkalinity as CaCO3 mg/L 24 5.3 18.0 12.0 3.8
Aluminium ug/L 24 170 1530 659  41.8 5-100 ug/L 100-200 ug/L 6 0 25
Ammonia mg/L 24 0.0 0.0 0.0 0.0
Antimony ug/L 24 1.0 1.0 1.0 0.0 6 ug/L
Barium ug/L 24 16.0 30.0 22.5 4.2 1000 ug/L
Beryllium ug/L 24 1.0 25 11 0.3
Bicarbonate as CaCo3 mg/L 23 5.3 18.0 12.3 3.6
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# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min Max Mean — SD FWAL* DW* REC' FWAL' DW' REC' | FWAL' DW' REC!
Boron ug/L 24 25 7.0 3.7 1.7 5000 ug/L
Cadmium ug/L 24 0.2 1.0 0.8 0.3 0.017 ug/L 5ug/L 24 100
Calcium mg/L 24 5.2 21.1 11.4 4.5
Carbonate as CaCO3 mg/L 23 0.0 0.1 0.0 0.0
Chloride mgll 24 0.4 440 188 122 250 mg/L 0
Chlorophyll A mg/m3 24 0.1 2.1 0.8 0.6
Chromium ug/L 24 1.0 1.0 1.0 0.0 1.0 ug/L 50 ug/L 0 0
Cobalt ug/L 24 0.5 1.0 1.0 0.1
Colour TCU 24 5.3 56.0 194 133 15 TCU 15 63
Conductivity umho/cm 43 56.7 2810 1496 60.8 1000 ug/L 0
Copper ug/L 24 1.0 3.0 11 0.4 2-4 ug/L 0
Hardness as CaCo3 mg/L 23 16.6 60.1 34.5 12.1
Iron ug/L 24 100 1260 374  31.8 300 ug/L 300 ug/L
Lead ug/L 24 0.3 1.0 0.9 0.2 1-7 ug/lL 10 ug/L
Magnesium mg/L 24 0.7 1.8 1.3 0.3
Manganese ug/L 24 1.0 4.0 2.6 1.0 50 ug/L 0
Nickel ug/L 24 1.0 3.0 1.1 0.4 25-150 ug/L 0
Nitrate+Nitrite mg/L 24 0.0 0.1 0.1 0.0
Ortho Phosphorus mg/L 24 0.0 0.0 0.0 0.0
pH 43 6.7 7.8 7.3 0.3 6.5-9.0 6.5-8.5 5.0-9.0 0 0 0
Potassium mg/L 24 0.3 0.6 0.3 0.1
Selenium ug/L 24 1.0 1.0 1.0 0.0 1.0 ug/L 10 ug/L 0 0
Silica mg/L 24 4.3 7.6 6.4 0.9
Sodium mg/L 24 4.5 28.2 135 6.5 200 mg/L
Sulphate mg/L 24 8.3 39.0 21.1 8.6 500 mg/L
Suspended Solids mg/L 24 0.3 3.0 1.2 0.6
Tin ug/L 23 1.0 1.0 1.0 0.0
Total Nitrogen mg/L 24 0.1 0.3 0.1 0.1
Total Organic Carbon mg/L 24 1.2 7.7 3.1 1.7
Total Phosphorus mg/L 24 0.0 0.1 0.0 0.0
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# of CWQ Guideline # of Exceedences Exceedences as %
Parameter S | Min Max Mean SD . . . . . . . . .
amples FWAL DW REC FWAL DW' REC FWAL DW' REC
Turbidity NTU 43 0.1 0.8 0.3 0.1 1.0 NTU 50 NTU 0 0
Vanadium ug/L 24 1.0 1.0 1.0 0.0
Zinc ug/L 24 1.0 25.0 4.3 6.0 30 ug/L 5000 ug/L 0 0

Table 4.0 - 3 Summary table for selected water quality paraeters at

Pockwock Lake monitoring station be

tween 2002 arkD08

# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Min Max Mean SD
Samples FWAL* DW* REC’ FWAL® DW' REC' | FWAL' DW' REC'
Alkalinity as CaCO3 mg/L 24 0.5 2.7 0.6 0.5
Aluminium ug/L 19 80.0 1560 1185 215 5-100 ug/L 100-200 ug/L 15 0 79
Ammonia mg/L 19 0.0 0.0 0.0 0.0
Antimony ug/L 7 1.0 1.0 1.0 0.0 6 ug/L
Barium ug/L 6 5.0 6.0 5.5 0.5 1000 ug/L
Beryllium ug/L 7 1.0 25 1.2 0.6
Bicarbonate as CaCo3 mg/L 2 1.0 2.7 1.9 1.2
Boron ug/L 7 25 6.0 3.4 15 5000 ug/L
Cadmium ug/L 7 1.0 1.0 1.0 0.0 0.017 ug/L 5ug/L 7 100
Calcium mg/L 18 0.9 14 1.2 0.1
Carbonate as CaCO3 mg/L 2 0.0 0.0 0.0 0.0
Chloride mgl/l 18 6.0 7.6 6.8 0.4 250 mg/L 0
Chlorophyll A mg/m3 25 0.1 0.9 0.6 0.2
Chromium ug/L 1.0 1.0 1.0 0.0 1.0 ug/L 50 ug/L 0 0
Cobalt ug/L 0.5 1.0 0.9 0.2
Colour TCU 18 4.2 15.0 9.3 25 15TCU
Conductivity umho/cm 36 359 428  39.1 1.3 1000 ug/L
Copper ug/L 18 1.0 13.0 1.9 2.9 2-4 ug/L 2 11
Hardness as CaCo3 mg/L 14 4.4 6.0 5.0 0.4
Iron ug/L 18 0.0 1000 414 240 300 ug/L 300 ug/L
Lead ug/L 7 1.0 1.0 1.0 0.0 1-7 ug/lL 10 ug/L
Magnesium mg/L 18 0.3 0.6 0.4 0.1
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# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min - Max Mean D FWAL* DW* REC’ FWAL® DW' REC' | FWAL' DW' REC'
Manganese ug/L 18 46.0 65.0 56.7 5.1 50 ug/L 16 89
Nickel ug/L 7 1.0 1.0 1.0 0.0 25-150 ug/L 0
Nitrate+Nitrite mg/L 19 0.0 0.1 0.0 0.0
Ortho Phosphorus mg/L 19 0.0 0.0 0.0 0.0
pH 42 5.1 5.6 5.3 0.1 6.5-9.0 6.5-85 5.0-9.0 42 42 0 100 100
Potassium mg/L 18 0.2 0.3 0.3 0.0
Selenium ug/L 7 1.0 1.0 1.0 0.0 1.0 ug/L 10 ug/L 0 0
Silica mg/L 18 0.5 1.7 1.3 0.3
Sodium mg/L 18 3.4 4.8 4.2 0.3 200 mg/L
Sulphate mg/L 18 3.3 55 4.3 0.6 500 mg/L
Suspended Solids mg/L 16 0.3 24 0.9 0.6
Tin ug/L 7 1.0 1.0 1.0 0.0
Total Nitrogen mg/L 19 0.1 0.2 0.1 0.0
Total Organic Carbon mg/L 18 1.9 5.1 3.1 0.8
Total Phosphorus mg/L 25 0.0 0.1 0.0 0.0
Turbidity NTU 34 0.2 1.7 0.4 0.3 1.0 NTU 50 NTU 3 0 9
Vanadium ug/L 7 1.0 1.0 1.0 0.0
Zinc ug/L 18 1.0 15.0 6.6 35 30 ug/L 5000 ug/L 0 0

Table 4.0 - 4 Summary table for selected water quality paraeters

at Shelburne River monitoring station between 2002 ar?008

# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min Max Mean — SD FWAL* DW* REC' FWAL' DW' REC' | FWAL' DW' REC!
Alkalinity as CaCO3 mg/L 20 0.5 1.5 0.8 0.4
Aluminium ug/L 20 183.0 4730 2960 77.8 5-100 ug/L 100-200 ug/L 20 19 100 95
Ammonia mg/L 20 0.0 0.0 0.0 0.0
Antimony ug/L 20 1.0 1.0 1.0 0.0 6 ug/L
Barium ug/L 20 2.0 4.0 3.1 0.4 1000 ug/L
Beryllium ug/L 20 1.0 1.0 1.0 0.0
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# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min Max Mean — SD FWAL* DW* REC' FWAL' DW' REC' | FWAL' DW' REC!
Bicarbonate as CaCo3 mg/L 0 0.0 0.0 - -
Boron ug/L 20 25 4.0 2.7 0.5 5000 ug/L
Cadmium ug/L 20 0.5 1.0 0.9 0.2 0.017 ug/L 5uglL 20 100
Calcium mg/L 20 0.3 0.5 0.3 0.1
Carbonate as CaCO3 mg/L 0 0.0 0.0 - -
Chloride mgl/l 20 3.4 5.0 4.3 0.4 250 mg/L 0
Chlorophyll A mg/m3 20 0.5 4.8 1.8 1.3
Chromium ug/L 20 1.0 1.0 1.0 0.0 1.0 ug/L 50 ug/L 0 0
Cobalt ug/L 20 1.0 1.0 1.0 0.0
Colour TCU 20 84.0 2260 1512 433 15 TCU 20 100
Conductivity umho/cm 37 243 407 324 4.7 1000 ug/L 0
Copper ug/L 20 1.0 1.0 1.0 0.0 2-4 ug/L 0
Hardness as CaCo3 mg/L 0 0.0 0.0 - -
Iron ug/L 20 126.0 3280 2113 612 300 ug/L 300 ug/L 10 10
Lead ug/L 20 1.0 1.0 1.0 0.0 1-7 ug/lL 10 ug/L
Magnesium mg/L 20 0.3 0.3 0.3 0.0
Manganese ug/L 20 8.0 16.0 11.9 2.1 50 ug/L 0
Nickel ug/L 20 1.0 3.0 1.1 0.4 25-150 ug/L 0
Nitrate+Nitrite mg/L 20 0.0 0.0 0.0 0.0
Ortho Phosphorus mg/L 20 0.0 0.0 0.0 0.0
pH 37 4.3 4.7 4.5 0.1 6.5-9.0 6.5-8.5 5.0-9.0 37 37 37 100 100 100
Potassium mg/L 20 0.3 0.3 0.3 0.0
Selenium ug/L 20 1.0 1.0 1.0 0.0 1.0 ug/L 10 ug/L 0 0
Silica mg/L 20 0.8 5.1 2.9 13
Sodium mg/L 20 2.2 3.0 2.5 0.2 200 mg/L
Sulphate mg/L 20 0.5 25 1.7 0.9 500 mg/L
Suspended Solids mg/L 20 0.3 10.0 1.7 2.1
Tin ug/L 20 1.0 1.0 1.0 0.0
Total Nitrogen mg/L 20 0.2 0.4 0.3 0.1
Total Organic Carbon mg/L 20 10.1 22.1 15.4 4.2
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# of CWQ Guideline # of Exceedences Exceedences as %
Parameter S | Min Max Mean SD . . . . . . . . .
amples FWAL DW REC FWAL DW' REC FWAL DW' REC
Total Phosphorus mg/L 20 0.0 0.1 0.0 0.0
Turbidity NTU 37 0.4 1.1 0.7 0.2 1.0 NTU 50 NTU 2 0 5
Vanadium ug/L 20 1.0 1.0 1.0 0.0
Zinc ug/L 20 1.0 25.0 6.3 8.9 30 ug/L 5000 ug/L 0 0

Table 4.0 - 5 Summary table for selected water quality paraeters at St. Mary’s River monitoring station in 2007

# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min Max Mean — SD FWAL* DW* REC' FWAL' DW' REC' | FWAL' DW' REC!
Alkalinity as CaCO3 mg/L 6 1.5 4.4 3.4 1.1
Aluminium ug/L 6 66.0 1000 872 121 5-100 ug/L 100-200 ug/L 0 0
Ammonia mg/L 6 0.0 0.0 0.0 0.0
Antimony ug/L 6 1.0 1.0 1.0 0.0 6 ug/L
Barium ug/L 6 6.0 8.0 7.2 1.0 1000 ug/L
Beryllium ug/L 6 1.0 1.0 1.0 0.0
Bicarbonate as CaCo3 mg/L 5 3.0 4.4 3.8 0.7
Boron ug/L 6 25 7.0 4.8 1.9 5000 ug/L
Cadmium ug/L 6 0.5 1.0 0.7 0.3 0.017 ug/L 5ug/L 6 100
Calcium mg/L 6 1.2 1.6 15 0.2
Carbonate as CaCO3 mg/L 5 0.0 0.0 0.0 0.0
Chloride mgl/l 6 0.1 6.4 3.9 3.0 250 mg/L 0
Chlorophyll A mg/m3 6 0.4 1.5 1.0 0.4
Chromium ug/L 6 1.0 1.0 1.0 0.0 1.0 ug/L 50 ug/L 0 0
Cobalt ug/L 6 1.0 1.0 1.0 0.0
Colour TCU 6 274 518 377 9.6 15 TCU 100
Conductivity umho/cm 9 308 359  34.0 1.5 1000 ug/L
Copper ug/L 6 1.0 1.0 1.0 0.0 2-4 ug/L 0
Hardness as CaCo3 mg/L 6 5.5 6.9 6.3 0.5
Iron ug/L 6 103.0 391.0 2295 99.1 300 ug/L 300 ug/L 1 1 17 17
135

[GRAB SAMPLES]




NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min - Max Mean D FWAL* DW* REC’ FWAL® DW' REC' | FWAL' DW' REC'
Lead ug/L 6 1.0 1.0 1.0 0.0 1-7 ug/L 10 ug/L 0 0
Magnesium mg/L 6 0.6 0.7 0.6 0.1
Manganese ug/L 6 23.0 67.0 427  16.7 50 ug/L 2 33
Nickel ug/L 6 1.0 1.0 1.0 0.0 25-150 ug/L 0
Nitrate+Nitrite mg/L 6 0.0 0.1 0.0 0.0
Ortho Phosphorus mg/L 6 0.0 0.0 0.0 0.0
pH 9 6.2 7.2 6.7 0.3 6.5-9.0 6.5-8.5 5.0-9.0 1 1 0 11 11
Potassium mg/L 6 0.3 0.3 0.3 0.0
Selenium ug/L 6 1.0 1.0 1.0 0.0 1.0 ug/L 10 ug/L 0 0
Silica mg/L 6 0.5 33 1.8 1.1
Sodium mg/L 6 35 4.3 3.8 0.3 200 mg/L
Sulphate mg/L 6 25 25 25 0.0 500 mg/L
Suspended Solids mg/L 6 0.8 1.5 1.3 0.4
Tin ug/L 6 1.0 1.0 1.0 0.0
Total Nitrogen mg/L 6 0.2 0.3 0.2 0.0
Total Organic Carbon mg/L 6 3.8 6.7 5.4 1.2
Total Phosphorus mg/L 6 0.0 0.0 0.0 0.0
Turbidity NTU 9 0.6 1.5 0.7 0.3 1.0 NTU 50 NTU 1 0 11
Vanadium ug/L 6 1.0 1.0 1.0 0.0
Zinc ug/L 6 25 6.0 3.1 1.4 30 ug/L 5000 ug/L 0 0

Table 4.0 - 6 Summary table for selected water quality paraeters

at Lahave River monitoring station during 2008

# of CWQ Guideline # of Exceedences Exceedences as %
Parameter S | Min Max Mean SD . . . . . . . . .
amples FWAL DW REC FWAL DW' REC FWAL DW' REC
Alkalinity as CaCO3 mg/L 7 1.5 3.9 24 1.1
Aluminium ug/L 7 146.0 329.0 200.7  63.7 5-100 ug/L 100-200 ug/L 7 3 100 43
Ammonia mg/L 7 0.0 0.0 0.0 0.0
Antimony ug/L 7 1.0 1.0 1.0 0.0 6 ug/L 0
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# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min Max Mean — SD FWAL* DW* REC' FWAL' DW' REC' | FWAL' DW' REC!
Barium ug/L 7 3.0 5.0 3.6 0.8 1000 ug/L 0
Beryllium ug/L 7 1.0 1.0 1.0 0.0
Bicarbonate as CaCo3 mg/L 1 2.8 2.8 2.8 -
Boron ug/L 7 25 25 25 0.0 5000 ug/L
Cadmium ug/L 7 0.5 0.5 0.5 0.0 0.017 ug/L 5uglL 7 100
Calcium mg/L 7 1.3 2.3 1.7 0.5
Carbonate as CaCO3 mg/L 1 0.0 0.0 0.0 -
Chloride mgl/l 7 5.4 9.8 6.6 15 250 mg/L 0
Chlorophyll A mg/m3 7 0.8 3.1 2.1 0.9
Chromium ug/L 7 1.0 1.0 1.0 0.0 1.0 ug/L 50 ug/L 0 0
Cobalt ug/L 7 1.0 1.0 1.0 0.0
Colour TCU 7 51.0 940 69.0 17.7 15 TCU 100
Conductivity umho/cm 9 31.6 1100 463 253 1000 ug/L
Copper ug/L 7 1.0 1.0 1.0 0.0 2-4 ug/L 0
Hardness as CaCo3 mg/L 4 5.3 9.4 7.1 2.1
Iron ug/L 7 178.0 500.0 3049 1271 300 ug/L 300 ug/L 43 43
Lead ug/L 7 1.0 1.0 1.0 0.0 1-7 ug/lL 10 ug/L
Magnesium mg/L 7 0.3 0.9 0.6 0.2
Manganese ug/L 7 29.0 920 479 220 50 ug/L 2 29
Nickel ug/L 7 1.0 1.0 1.0 0.0 25-150 ug/L 0
Nitrate+Nitrite mg/L 7 0.0 0.1 0.0 0.0
Ortho Phosphorus mg/L 7 0.0 0.0 0.0 0.0
pH 9 6.0 7.6 6.7 0.6 6.5-9.0 6.5-8.5 5.0-9.0 5 5 0 56 56
Potassium mg/L 7 0.3 0.7 0.4 0.2
Selenium ug/L 7 1.0 1.0 1.0 0.0 1.0 ug/L 10 ug/L 0 0
Silica mg/L 7 15 5.0 2.8 14
Sodium mg/L 7 3.4 5.0 4.0 0.5 200 mg/L
Sulphate mg/L 7 25 5.0 2.9 0.9 500 mg/L
Suspended Solids mg/L 7 0.8 4.0 1.7 1.1
Tin ug/L 7 1.0 1.0 1.0 0.0
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# of ) CWQ Guideline # of Exceedences Exceedences as %
Parameter Samples Min - Max Mean D FWAL" pw! REC' FWAL' DW' REC' | FWAL' DW' REC'
Total Nitrogen mg/L 7 0.2 0.4 0.3 0.1
Total Organic Carbon mg/L 7 6.9 14.1 9.6 2.7
Total Phosphorus mg/L 7 0.0 0.0 0.0 0.0
Turbidity NTU 9 0.2 1.8 1.0 0.5 1.0 NTU 50 NTU 5 0 56
Vanadium ug/L 7 1.0 1.0 1.0 0.0
Zinc ug/L 7 25 6.0 3.0 1.3 30 ug/L 5000 ug/L 0 0
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5.0 Summary and Conclusions

Water quality in the lake and rivers monitored in thisvoek was primarily affected by
precipitation, geology, vegetative cover and preseneeetiind areas. Anthropogenic or
human influences on water quality were considered gepeodtiave relatively minor
roles at this point in time in influencing water qualitytlze stations currently selected.
Nevertheless, both regional and local influences thaman activities are likely
effecting water quality to some extent, and to varying ekegat each station. Regional
influences include acid rain and climate change relatdr&a(such as changes in air
temperature, precipitation, and stream hydrologicaépad). Local influences include
land use changes through activities such as forestryuéigree, and urbanization.

Although general and apparent trends in water quality are sigghat some stations and
in some parameters, no long-term statistical trende haen assessed due to the
relatively short period of record. A Mann- Kendalltstiacal test, commonly used to
assess trends in environmental data, requires ten yedasaof

Table 5.0-1 presents a summary of water quality resultsaion of the monitoring
network stations. Annual mean values for each of tleedarameters recorded by the
automated equipment is provided to aid in the comparisaatgr quality between
waterbodies, and over time at each station. Detailgdr chemistry results are shown in
tables and graphs in Section 3. Additional detailed re$oitperiodic grab samples are
available in Section 4.

Table 5.0 - 1 A summary of water quality annual mean values fdhe six monitoring stations for the
parameters measured between 2002 and 2008.

Station Temperature Turbidity Conductivity Dissolved pH
(year) °C NTU uS/cm Oxygen
mg/L

Pockwock Lake
2002 18.2 - 39.4 8.4 5.4
2003 10.8 0.3 37.7 10.8 5.3
2004 9.9 1.2 39.9 10.8 5.3
2005 16.4 1.0 37.9 8.8 5.1
2006 10.8 1.1 38.6 10.4 4.9
2007 9.6 1.0 40.2 11.4 5.2
2008 10.5 0.1 35.9 10.8 5.2

NE Margaree River
2002 9 1.0 161.6 11.0 7.2
2003 8.7 1.8 165.4 11.3 7.1
2004 6.4 1.6 171.9 12.2 7.2
2005 8.1 0.9 161.2 11.3 7.2
2006 7.9 1.8 155.5 11.4 7.2
2007 6.3 15 155.3 12.1 7.2
2008 7.6 1.3 137.2 11.8 7.1

Shelburne River
2002 10.8 1.4 34.2 10.0 4.4
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Station Temperature Turbidity Conductivity Dissolved pH
(year) °C NTU uS/cm Oxygen
mg/L
2003 10.5 0.4 34.6 10.5 4.4
2004 9.7 0.8 34.2 10.0 4.4
2005 11.6 1.2 32.2 9.9 4.4
2006 11.1 0.8 32.7 9.4 4.4
2007 10.8 0.3 34.3 10.5 4.3
2008 12.2 0.1 28.6 10.2 4.3
Kelley River
2005 9.7 1.9 25.6 10.8 5.5
2006 8.5 1.8 23.4 10.9 5.6
*2007 1.9 0.3 26.1 12.5 5.5
2008 8.3 1.3 20.6 11.6 5.4
St Mary's River
**2007 12.2 1.1 32.9 10.6 6.5
**2008 1.4 12.1 29.5 13.6 5.9
Lahave River
**2008 8.9 - 33.5 - 5.5

*Equipment failure due to vandalism, resulting in limitedadedllection. Interpret with caution.
**New station and equipment deployment, resulting in limited dali@ction. Interpret with caution.

An overall summary of each parameter measured inutoerated network is provided
below.

As observed in the previous network report all stationsréesqueed trends in water
temperature which for the most part followed daily and@essair temperature patterns.
Although minimum and maximum water temperatures did nothrar temperature
extremes, river waters responded to changes in air tatnpe more quickly than the lake
system (Pockwock Lake). The response time lag obsentéd iake was due to the time
required to heat the lake water to the depth of the tetopersensor (5 meters). There
appeared to be a stepwise decreasing trend in water tempextthree stations
(Pockwock, Margaree, and Shelburne) during the period 2002-2004gaimdfrom
2005-2007. The latter trend was observed at the Kelley Ragors as well. No cause
for this apparent trend is offered.

All of the river stations experienced episodes of irmedavater turbidity to varying
degrees during and following more severe precipitation sverte lake system showed
fewer and less intensive turbidity peak values, due to a dampeffeat) from dilution.
Soil erosion and stream bed disturbance were consitetelithe main contributors of
turbidity events at the river stations. Although turtyiadneasurements seldom exceeded 5
NTU in Pockwock Lake, a reduction in water transparehayng the Summer was
attributed to algal production in the lake. All stationsegatly showed very low turbidity
values with occasional peaks coinciding with signifiqanatcipitation events. NE
Margaree and St Mary’s River stations experienced megaént and intensive turbidity
events than other stations, likely due to more developamhtisturbances in their
watersheds. No other apparent trends in turbidity attovdsn stations were observed.
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Water conductivity at nearly all stations was reflee®f dilute waters with mean annual
ranges of between 20 and 41 uS/cm. Conductivity levels viemereed to remain fairly
constant on a daily basis throughout the period of remdhdonly minor shifts outside
annual mean ranges. The North East Margaree River amaal conductivity was much
higher however, ranging from 137 — 172 uS/cm which indicatesch greater dissolved
solids content. This was attributed to the bedrock anecglrgeology of the area, rather
than influences from human activities such as the agpic of road salt. At all river
stations conductivity had an inverse relationship to flolatTs, conductivity levels were
lower during higher flow periods compared to low flow periotisis was thought to be
due to the effects of groundwater seepage (with higher ctvatiens of dissolved solids)
during low flows, as well as the dilution effect of gpetation and snowmelt runoff (with
low dissolved solids) during high flows. No other appatesnds in conductivity at or
between stations were observed.

All stations remained well-oxygenated throughout the manioperiod with daily mean
dissolved oxygen concentrations ranging from 5.7 — 15.5 migétterns in dissolved
oxygen were the inverse of water temperature, explairgtiiee fact that the solubility
of oxygen in water decreases with the rise in tempegal he levels of dissolved oxygen
were also characteristic of low biological productivido other apparent trends in
dissolved oxygen at or between stations were observed.

Acidity of surface waters in the watersheds being mositds a reflection of the surficial
geology, vegetative landscape and likely the quality ofipitation. The lower pH of
Shelburne River (pH 4.3 to 4.4) is characteristic of pooulyered and organic acids
associated with highly coloured water. A major sourcé@$e¢ acids and colour is
sphagnum bogs, which are assumed to constitute a sigwifiogtion of the 48 kfmof
wetland/water area identified for this watershed. Pockviagle and Kelley River
watersheds produced a slightly less acidic runoff wituahmean pH ranging from 4.9
to 5.4 and 5.4 to 5.6, respectively. Water colour is lessipsain both watersheds
indicating a reduced influence of wetland areas as comparedd®f in the Shelburne
River watershed. A reduced soil buffering capacity ancffeets of acid precipitation
are in evidence for these two watersheds. These ttWonstanay be showing decreasing
trends in pH over time. The trend at Pockwock Lake appedrave reversed in 2007.
The North East Margaree River, on the other hand, appede well-buffered with an
annual mean pH ranging from 7.1 to 7.2. Only 8 percent oidtisrshed is made up of
water/wetland areas suggesting little influence from aaigitlands. No other apparent
trends in pH at or between stations were observed.

Exceedences of national guideline values were observedststations for temperature,
pH, and turbidity. Dissolved oxygen guidelines were nexeeeded at any station.
Temperature guidelines for cold water fish were exceeddtstations except one
(Lahave R) which only recorded data during Oct and Nov 2008 eTtkegperature
exceedences were generally short lived and occurred adxdssively during the
months of July and August. Two stations (Pockwock Lake &edb8rne River) had
significantly more frequent temperature exceedencesupitio 25% and 22% of the

141

[REFERENCES]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

annual readings exceeding the guideline. This was attributed telatively shallow
waters where sensors were deployed at these stationgllas to lake versus stream
dynamics related to warming patterns. Guidelines for pk wrceeded for all water
uses at all stations, at some point during the monitqeéngd. However, there was much
variability among stations. Two stations (Pockwock anelldirne) exceeded the pH
guidelines 100% of the time. Two stations (St Mary’s andalva) exceeded the pH
guidelines 72% of the time. One station (NE Margareeg¢eded the guidelines <1 % of
the time on average. This variation was attributed flera@ihces in bedrock and surficial
geology, relative abundance of wetlands in the whgeksand known patterns of
atmospheric acid deposition (e.g. acid raid). Exceedencesred most frequently for
Protection of Aquatic Life guidelines, with Drinking Watand Recreational water use
guideline exceedences occurring progressively less oftem sithation would be due to
the more stringent guideline values recommended for thie s@rsitive water use.

Data quality and completeness of record is criticah¢oeffectiveness of the network and
accuracy of interpretation of results. Both have imptbeonsistently and progressively
since inception of this network, resulting in credibldevajuality information being
reported. Over 90% of the possible hourly readings havedas#ured by the automated
equipment at most stations in recent years, as oppossllittle as 24% of possible
readings when the network was first commissioned. Netagions (with shorter periods
of record) have yet to achieve the level of succé&mg—term stations. Although there
has been a general increase in the percent of houngioln reliable data were collected
since 2002, there is still room for improvement. The iitgtwf the current program to
detect and address equipment malfunctions in a timehnarahas resulted in data record
voids. To overcome this inadequacy it is recommended toaiserhe frequency of field
visits where resources allow and to employ softwaaena or flags to alert network
administrators that maintenance is required.

The quality of the dataset has been confirmed through goodragné between
automated sensor values and quality assurance samplesatbpleriodically during site
visits. Data for pH during the 2008 sampling season howe&er an exception with
lesser agreement. The cause of this situation meritsefuinvestigation.

One station (St Mary’s River) was discontinued in 2008 dumngoing fowling of
equipment which could not be resolved by relocating aumaquipment.

It is recommended to include additional stations in thevowlkt as resources become

available to broaden coverage throughout the province arehse protection of
valuable surface water resources.
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APPENDIX | — DATA QUALITY ASSURANCE/QUALITY CONTROL

I.1 DATA COLLECTION AND DATA HANDLING

The Network employs Hydrolab™ models DS4, DS4a, DS5, argk d&tasondes
equipped with temperature, pH, conductivity, dissolved oxygahiwabidity sensors
(Appendix IV). Readings are taken at hourly intervalgifo@ng at 0000 hours and
ending at 2300 hours for the day of record then stored otalogger.

The Kelley River, Lahave River, North East Margareessémploy Sutron dataloggers
and St. Mary's River site employ Vedas datalogger tigahyalrolab parameters through
an SDI port. Every three hours, the data is transmiite@GOES satellite to Wallops
Command and Data Acquisition (CDA) in Wallops Islan@ginia. From here the data
becomes part of the National Environmental SatellisgaDand Information Service
(NESDIS) maintained by the National Oceanic and Atmosph&ministration

(NOAA). NESDIS is queried by CMC in Dorval (Water SunafyCanada) and the data
is pushed to the all regional New Leaf server as tdlyrdata.

Every 4 to 8 weeks depending on site access and othersfattte Sutron and Vedas
dataloggers are manually downloaded by the Water Surveynaiddaaonto field
computers or PCMCIA ramcard in Sutron logger format (.L&Bw data logger files
are transferred from field laptops or PCMCIA ramcard gecure database in
Fredericton, Nova Scotia or Newfoundland. This raw datdained in the .LG1 files are
used for data correction and archiving as they form thé comsplete record.

The Pockwock Lake station employs a Campbell Scier@iR510 datalogger with a
landline connection to a dedicated terminal in the NSEr@eRegion office. Automated
downloads occur on a daily basis.

1.2 NORMALIZATION OF DATA RECORDS

The first step in the normalization procedure is oh&lwvrates the accuracy of each
segment of continuous field data based on one of fouracyg classifications (Table | -
1) ranging from poor to excellent. A specific ratingssigned to each data segment
according to the magnitude of the difference betweendlgdisensor readings taken at
the beginning and end of the data segment and the respectiiag at the time of sensor
field calibration. A calibrated (using commercially aghike liquid standards, see
Appendix Il) portable Quanta P hand held water quality mstesed for field

calibration. If the magnitude of the difference excesedsaximum allowable limit (Table

| - 2), the entire data segment for that parametgpdion thereof, is rejected and
deleted from the permanent data record. A degree of profed judgement is applied in
timing of field visits. At the present time, a stricheduling routine does not exist for the
purpose of downloading stored data from the Sutron data logdeganpment
maintenance. Since the start-up of the program, tinvedam site visits ranged from 2 to
7 months. Winter conditions play a major role in deiaing the frequency of visits
possible between late-November and early-May.
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The next step in the normalization procedure is theneation of the individual data
series for anomalous sensor readings due to occurremcless sensor failure, data
logger malfunction and sensor fouling by submerged debasylsuspect readings are
detected, the series of readings leading up to and imtagdiallowing those in
guestion, as well as readings for other network paemnare considered when deciding
if the suspect data points should be omitted from the skt. A record of all data
omissions is kept.

Other gaps in a data series are the direct resulutheoservicing in which the
datasondes are inactive for up to a day.

Table | - 1 Water Quality Data Rating System (adopted from USS Report Wagner, 2006).

Parameter Rating
Excellent Good Fair Poor
Water +/-0.200C >+/-0.2t00.5 >+/-0.5t0 0.8 > +/-0.80C
Temperature oC oC
Specific The greater of The greater of The greater of The greater of

Conductance +/- 3% or >+/-3t1010% >+/-10to 15 >+/-15% or
+/- 5 uS/cm or>+/-5t0 % or>+/-15 25 uS/cm
15 uS/cm to 25 uS/cm

Dissolved +/- 0.3 mg/L >+/-0.3t0 0.5 >+/-0.5t0 0.8 > +/- 0.8 mg/L

Oxygen mg/L mg/L

pH +/- 0.2 units > +/-0.2t0 0.5 > +/- 0.5t0 0.8 > +/- 0.8 units
units units

Turbidity The greater of The greater of The greater of The greater of

+/- 5% or >+/-5t010% >+/-10to > +/- 15% or >
+/-2NTUs or>+/-2to5 15%or>+/-5 +/-8 NTUs
NTUs to 8 NTUs

Explanation of symbols:, less than or equal to; +/-, plus or minus value sho@ngegree Celsius; >,
greater than; %, percent; mg/L, milligrams per litre; pH,standard pH unit
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Table | - 2 Data Rejection Criteria (adapted from USGS 2000Maximum allowable limits for
continuous water-quality monitoring sensors (+/-, plus iominus value shown; oC, degree Celsius;
mg/L, milligrams per litre; pH unit, standard pH unit)

Measured physical Maximum allowable limits for water-
property guality sensor values
Temperature +/- 2.0 0C
Specific conductance +/- 30 percent
Dissolved oxygen The greater of +/- 2.0 mg/L or 20
percent
pH +/- 2 pH units
Turbidity The greater of 15 NTUs or 30 percent

The final step in the normalization procedure is a lim@gustment of the data segment.
Microsoft Excel software is used for this function. AmhData Quality Analysis reports
are generated by NSE for each monitoring site that proaiadiesailed listing of these
data verification procedures. These reports can be fouBdation 1.4 of this Appendix.

I.3 DATA OMISSION

As earlier pointed out in this section, data are regdue to probe and/or logger
malfunction, probe interference due to submerged debris)amtdence of established
maximum allowable limits. For this report, individual @aets have undergone further
scrutiny by NSE staff prior to carrying out statisticahlysis and based on professional
judgement, some additional data were deleted.

Data listed in Table | - 3 were deleted from their reSpe data sets because they could
not be explained by either environmental influences (ptetipn event occurring within
a 48-hour period leading up to the measurement) or supported byiroemalry changes
for any other recorded parameter (within a 12-hour windotkeMmeasurement). For
turbidity, readings before and after the measurenmeqpiestion were typically <2 NTU
and more often 0 NTU. For conductivity, recorded befma a&fter measurements were
steady at 50-80 uS/cm above those omitted.
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Table | - 3 List of data deleted from dataset based on pfessional judgement

_________________ Date __Time ___Parameter  Reading __________Comment
NE Margaree River
2002  30-Dec 1000 Turbidity 4.5 0 NTU 6 hr before/after
1700 Turbidity 7.0 0 NTU 6 hr before/after
1800 Conductivity 75.6 165 uS/cm 6 hr before
1900 Conductivity 77.1 172 uS/cm @ 2100
2000 Conductivity 88.0 125 uS/cm @ 6 hr before
2005  19-Feb 0100 Conductivity 72.0 135 uS/cm @ 0200

Shelburne River

2002  21-Aug 0300 Turbidity 18.7 Mean for Aug 21 = 1.0 NTU
0500 Turbidity 18.7 No precipitation
2200 Turbidity 43.7 All other parameters steady
2300 Turbidity 32.7
2004  10-May 1300 Turbidity 10.9 <1 NTU 6 hr before/after
2005 26-Jul 0600 Turbidity 21.2 No precipitation
0700 Turbidity 17.6 All other parameters steady
0800 Turbidity 84.4
31-Jul 0600 Turbidity 65.9 No precipitation
0700 Turbidity 13.8 All other parameters steady
04-Aug 1100 Turbidity 32.9 <2 NTU 6 hr before/after
26-Aug 1300 Turbidity 9.9 No precipitation
1400 Turbidity 23.6 All other parameters steady
28-Aug 0900 Turbidity 16.2 <2.5 NTU 6 hr before/after
1100 Turbidity 46.1
1600 Turbidity 17.2
04-Sep 0100 Turbidity 60.3 <1.0 NTU 6 hr before/after
0700 Turbidity 148 All other parameters steady
0800 Turbidity 14.1
09-Sep 1500 Turbidity 12.7 <1.5 NTU 6 hr before/after
All other parameters steady
10-Sep 0100 Turbidity 11.6 <3 NTU 6 hr before/after
1000 Turbidity 29.8 No precipitation
1200 Turbidity 16.9 All other parameters steady
2200 Turbidity 32.7
11-Sep 0200 Turbidity 9.4 <1.5 NTU 6 hr before/after
1000 Turbidity 13.6 before/during/after
1500 Turbidity 20.2 All other parameters steady
2000 Turbidity 28.3
12-Sep 1200 Turbidity 62.7 <2.0 NTU 6 hr before/after
All other parameters steady
14-Nov 1800 Turbidity 50.3 <3.0 NTU 6 hr before/after
2100 Turbidity 11.9 All other parameters steady
Kelley River
2005 24-Oct 0100 Turbidity 85.5 <5.0 NTU 6 hr before / 0 NTU after

All other parameters steady
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I.4 ANNUAL REPORTING

Operational reports are prepared on an annual basisclomn@anitoring station, which
provide detailed summaries of station descriptions and daligyqrelyses. Station
description reports include such information as geograploicatibn, watershed area,
period of hydrometric and water quality records and watertgyesrameters measured.
Data quality analysis reporting contains information quigment, watercourse
characteristics, instrument calibration, and data gament.

Station description and data quality analysis reportsag@ed in this section cover the
complete period of operation, specifically:

Pockwock Lake 2002 — 2008

Shelburne River 2002 — 2008

North East Margaree River 2002 — 2008
Kelley River 2005 — 2008

St. Mary’s River 2007 — 2008

Lahave River 2008
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Nova Scotia Environment
Automated Water Quality Monitoring Network

MONITORING STATION DESCRIPTION
Pockwock Lake
Record Period: December 4, 2007 to December 5, 2008
LOCATION: Latitude 44 46’ 56" N Longitude 63 50’ 43" W
GROSS DRAINAGE AREA: 54.0 kfn
WATER QUALITY RECORD LENGTH: 7 years

WATER QUALITY PEROID OF RECORD: 2002 - 2008

Water Quality measurement

Temperature,
Turbidity, pH,
Dissolved
Oxygen and
Specific
Conductance

WATER QUALITY REAL-TIME DATA AVAILABLE: YES

Water Quality monitoring equipment is located in a fivehiperforated PVC pipe insitu
to lake via shore deployment method. The locationmnoashanged since installation in
2002 Water Quality data is recorded hourly and stored in Cdhgp8eientific CR510
datalogger. The data is downloaded daily via landline conndagger.

NOTE: All data management decisions were based on @Gedelnd Standard
Procedures for Continuous Water-Quality Monitors: Sikde&ion, Field Operation,
Calibration, Record Computation, and Reporting. U.S Gembdgburvey. Water-
Resources Investigations Report 00-4252.

Excluding:
-cross-section measurement and adjustments p. 17 and 22.

Also, modification to following two tables:
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-Table 8. Data Rejection Criteria. Maximum allowabieits for continuous water-
quality monitoring sensors. [+/-, plus or minus value sho@; degree Celsius; mg/L,
milligram per litre; pH unit, standard

pH unit]

Measured physical
property

Maximum allowable limits for water-quality

Sensor values

Temperature

Specific conductance

Dissolved oxygen
pH

Turbidity

+/- 2.0°C

+/- 30 percent

The greater of +/- 2.0 mg/L or 20 percent

+/- 2 pH units

The greater of 15 NTUs or 30 percent

Table 9. Data Quality Rating. Rating continuous waterigyuacords

[£ , less than or equal to; +/-, plus or minus eadlnown; °C, degree Celsius; >,
greater than; %, percent; mg/L, milligram peelit pH unit, standard pH unit]

Measured physical Excellent Good Fair Poor
property
Water temperature £+/-0.20°C > +/-0.2t0 0.5C >+/-0.5t00.8C | >+/-0.8°C

Specific conductance

Dissolved oxygen

pH

Turbidity

The greater ofE +/-
3% or £ +/- 5 uS/cm

£ +/-0.3mg/L

£ +/- 0.2 units

The greater ofE +/-
5% or £ +/- 2 NTUs

The greater of > +/- §
to 10 % or > +/- 5 tg
15 uS/cm

> +/- 0.3t0 0.5 mg/L

> +/- 0.2 to 0.5 units

The greater of > +/- §
to 10% or > +/- 2t0 §
NTUs

83 The greater of > +/
10 to 15 % or >
+/- 15to 25 uS/cm

> +/-
mg/L

0.5 to 0.8

> +/-
units

0.5 to 0.8

b The greater of > +/
10 to 15% or > +/
5to 8 NTUs

The greater of > +/
15 % or 25 uS/cm

> +/- 0.8 mg/L

> +/- 0.8 units

The greater of > +/
15% or > +/- 8
NTUs
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Nova Scotia Environment
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: December 6, 2005 to December 4, 200
POCKWOCK LAKE, HALIFAX COUNTY, NOVA SCOTIA
Equipment: Campbell's Scientific CR510 Data logger and Hyaloo Water Quality
Sonde located in a five inch diameter perforate@ Pipe insitu to the lake via shore line

deployment method.

Published recordsHourly water quality measurements.

Primary Records:Covering the period December 6, 2005 to Decemp2007.

Lake Characteristics:

Station located at the outlet of lake in front afhpping station for water treatment plant.
Water quality monitoring equipment located 5 metslow the water surface. Average
water depth at station is 10 meters.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly

calibrated portable Quanta P hand held water quadéter prior to unit being removed.

The calibration of the replacement Hydrolab unisywaeformed at NSEL office prior to

field trip using calibration standards. The dasésemoval of seasoned Hydrolab and
installation of freshly calibrated Hydrolab were:

December 6, 2005

May 2, 2006

August 1, 2006

September 26, 2006

November 7, 2006

May 3, 2007

August 1, 2007

September 25, 2007 Removal only
October 26, 2007 Installation only
December 4, 2007
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2005, 2006 and 2007 season

using a freshly calibrated portable Quanta P haeldl kvater quality meter.

Dat

a

verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

Data Rating:

Period Period to TemperatunepH Conductivity| DO Turbidity
from

12/06/2005 05/02/2006/ Excellent Fair Excellent Fair Good
05/02/2006 08/01/2006 Good Poor Good Poor Excellent
08/01/20061 09/26/2006 Excellent Poor Good Poor Excellent
09/26/2006 11/07/2006 Excellent Good Excellent Poor Rejected
11/07/2006 05/03/2007| Excellent Good Excellent Poor Good
05/03/2007| 08/01/2007| Good Good Good Poor Excellent
08/01/2007| 09/25/2007| Excellent Good Excellent Good Excellgnt
10/26/2007| 12/04/2007 Excellent Excellent Good Poor Excellent

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Quanta P water quality meter measurements for Teatye, Conductivity, pH and DO.

The field verification and Hydrolab recorded valwesre compared using the Criteria for
Water Quality Data Shifts table. Shifts were methe recorded data as required.

Data Rejected:

Periods of turbidity data rejected because the date outside the Maximum allowable
limits for Turbidity (The greater of 15 NTUs or p@rcent):

September 26, 2006 to November 7, 2006.
July 26, 2006 to August 1, 2006

Missing Data:

Periods of missing data for all parameters du@tale malfunctions:

December 4, 2006 to January 5, 2007
September 25, 2007 to October 26, 2007

Periods of missing data for Turbidity data duedons®r malfunction:

February 28, 2006 to March 4, 2006
March 5, 2006 to March 7, 2006
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March 24, 2006 to March 27, 2006
March 28, 2006 to March 29, 2006
September 7, 2007 to September 18, 2007
Some Turbidity values removed because of debffimt of sensor.

Period of missing Dissolved Oxygen data due tomemslfunction:

June 20, 2007 to August 1, 2007
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Nova Scotia Environment
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: December 4, 2007 to December 5 200
POCKWOCK LAKE, HALIFAX COUNTY, NOVA SCOTIA
Equipment: Campbell's Scientific CR510 Data logger and Hyaloo Water Quality
Sonde located in a five inch diameter perforate@ Pipe insitu to the lake via shore line

deployment method.

Published recordsHourly water quality measurements.

Primary Records:Covering the period December 4, 2007 to Decerap2008.

Lake Characteristics:

Station located at the outlet of lake in front afhpping station for water treatment plant.
Water quality monitoring equipment located 5 metslow the water surface. Average
water depth at station is 10 meters.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Hydrolab MS5 hand held watealiu meter prior to unit being
removed. The calibration of the replacement iay unit was preformed at NSE
office prior to field trip using calibration stands. The dates of removal of seasoned
Hydrolab and installation of freshly calibrated Hgthb were:

December 4, 2007

April 23, 2008

July 8, 2008

August 26, 2008

November 6, 2008 Removal only
November 7, 2008 Installation only
December 5, 2008
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2007 and 2008 season using
a freshly calibrated portable Hydrolab MS5 handdhelater quality meter.
verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

Data

Data Rating:

Period from | Period to Temperature pH Conductivity| DO Turbidity
(mm/dd/yyyy) | (mm/dd/yyyy)

12/04/2007 04/23/2008 Good Data | Good Excellent Excellent

Rejected

04/23/2008 07/08/2008 Good Good Excellent Good Hede)
07/08/2008 08/26/2008 Excellent Good Excellent Heoe| Excellent
08/26/2008 11/06/2008 Good ExcelleriExcellent Excellent Excellent
11/07/2008 12/05/2008 Excellent ExcelleriExcellent Good Excellen

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Hydrolab MS5 water quality meter measurements Emperature, Conductivity, pH and

DO.

The field verification and Hydrolab recordedlues were compared using the

Criteria for Water Quality Data Shifts table. 3$&ifvere made to the recorded data as

required.

Missing Data:

Interruptions in record are due to malfunctionted tecording instrument or sensors.
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Nova Scotia Environment and Labour
Automated Water Quality Monitoring Network

MONITORING STATION DESCRIPTION
Shelburne River
Record Period: July 26, 2007 to November 13, 2008
LOCATION COORDINATES: Latitude 4412’ 59" N Longitude 6514’ 32" W
GROSS DRAINAGE AREA: 268 kf
HYDROMETRIC RECORD LENGTH: 10 years

HYDROMETRIC PEROID OF RECORD: 1999 — 2008

Hydrometric measurement

HYDROMETRIC REAL-TIME DATA AVAILABLE: YES
WATER QUALITY RECORD LENGTH: 7 YEARS

WATER QUALITY PEROID OF RECORD: 2002 to present

Water Quality measurement

Temperature,
Turbidity, pH,
Dissolved
Oxygen and
Specific
Conductance
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WATER QUALITY REAL-TIME DATA AVAILABLE: NO

Water Quality monitoring equipment is located ifive inch perforated white PVC pipe

insitu to river via shore deployment method. Tbeation has not changed since
installation in 2002. Water Quality data is reachourly and stored by Environment
Canada Sutron Logger. The data is downloaded nigrmramaintenance visit.

NOTE: All data management decisions were basedGordelines and Standard
Procedures for Continuous Water-Quality MonitorSite Selection, Field Operation,
Calibration, Record Computation, and Reporting. S Weological Survey. Water-
Resources Investigations Report 00-4252.

Excluding:
-cross-section measurement and adjustments p.dlZ2an

Also, modification to following two tables:

-Table 8. Data Rejection Criteria. Maximum alldea limits for continuous water-
quality monitoring sensors. [+/-, plus or minusueashown; °C, degree Celsius; mg/L,

milligram per litre; pH unit, standard pH unit]
Measured physical Maximum allowable limits for water-quality
property Sensor values
Temperature +/- 2.0°C
Specific conductance +/- 30 percent
Dissolved oxygen The greater of +/- 2.0 mg/L or 20 percent
pH +/- 2 pH units
Turbidity The greater of +/-15 NTUs or 30 percent
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Table 9. Data Quality Rating. Rating continuower-quality records

[£ , less than or equal to; +/-, plus or minus eadlnown; °C, degree Celsius; >,
greater than; %, percent; mg/L, milligram peelit pH unit, standard pH unit]

Measured physical Excellent Good Fair Poor
property
Water temperature £+/-0.20°C > +/-0.2t0 0.5C >+/-0.5t00.8C | >+/-0.8°C

Specific conductance

Dissolved oxygen

pH

Turbidity

The greater ofE +/-
3% or £ +/- 5 uS/cm

£ +/-0.3mg/L

£ +/- 0.2 units

The greater ofE +/-
5% or £ +/- 2 NTUs

The greater of > +/- §
to 10 % or > +/- 5 tg
15 uS/cm

> +/-0.3t0 0.5 mg/L

> +/- 0.2 to 0.5 units

The greater of > +/- §
to 10% or > +/- 2t0 §
NTUs

8 The greater of > +/
10 to 15 % or >
+/- 15 to 25 uS/cm

> +/-
mg/L

0.5 to 0.8

> +/-
units

0.5 to 0.8

b The greater of > +/
10 to 15% or > +/
5to 8 NTUs

The greater of > +/
15 % or 25 uS/cm

> +/- 0.8 mg/L

> +/- 0.8 units

The greater of > +/
15% or > +/- 8
NTUs
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Nova Scotia Environment and Labour
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: November 29, 2005 to July 26, 2007
SHELBURNE RIVER, QUEENS COUNTY, NOVA SCOTIA

Equipment: Sutron Data logger and Hydrolab Water Quality@olocated in a five inch
diameter perforated PVC pipe insitu to the rivex shore line deployment method.

Published records: Hourly water quality measurements.

Primary Records:Covering the period November 29, 2005 to JulyZ®)7.

Channel Characteristics:

Channel above station is straight for 60 metresdrahnel below station is straight for
300 metres. Both banks are rocky, wooded and ligblooding. Streambed is rock,
gravel and ledge rock.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Quanta P hand held water quadéter prior to unit being removed.
Also a grab sample is taken for backup QAQC purpos@he calibration of the
replacement Hydrolab unit was preformed at NSELceffprior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

November 29, 2005
July 5, 2006
August 16, 2006
December 20, 2006
May 23, 2007

July 26, 2007
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2005, 2006 and 2007 season
using a freshly calibrated portable Quanta P haeid Water quality meter. The backup
QAQC grab samples were analysed for pH, Condugtisihd Turbidity. Data
verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

Data Rating:

Period Period to TemperaturepH Specific DO Turbidity
from Conductance

11/29/2005 07/05/2006/ Excellent Excellent Excellent Good Excellent
07/05/2006 08/16/2006 Excellent Excellent Excellent Fair Good
08/16/2006 12/20/2006 Excellent Excellent Excellent Fair Good
12/20/2006 05/23/2007| Excellent Good Excellent ExcellepnExcellent
05/23/2007 07/26/2007, Excellent Excellent Excellent Fair Excellent

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Quanta P water quality meter measurements for Teatye, Conductivity, pH and DO.
The backup QAQC grab sample lab results for Turpidere used periodically for data
correction due to Quanta P Turbidity sensor issude field verification and Hydrolab
recorded values were compared using the CriteridMater Quality Data Shifts table.
Shifts were made to the recorded data as required.

Missing Data:

Periods of missing data for all parameters du®tole and/or data logger malfunctions:

September 7, 2006 to September 12, 2006
November 16, 2006 to November 20, 2006
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Data Rejected:

pH:

From

To

Comment

2005-12-25 9:0(

2005-12-26 8:0(

Data Rejected: anomalous data

2006-01-11 11:0(¢

) 2006-01-11 17:0(

) Data Rejected: anomalous data

Dissolved Oxygen:

From

To

Comment

2006-11-20 17:0(

) 2006-12-20 11:0(

Data Rejected: outside Maximum Allowable
Limits for Dissolved Oxygen (the greater +/
) 2.0 mg/l or 20 percent of readings)

Turbidity:

From

To

Comment

2006-06-18 2:0(

2006-07-05 10:0(

Data Rejected: outside Maximum Allowable
Limits for Turbidity (the greater of +/-15
) NTU’s or 30 percent of readings)

2006-04-28 3:0(

2006-05-24 23:0(

) Data Rejected: debris in front of sensor

2006-07-15 13:0(

) 2006-07-20 7:0(

Data Rejected: debris in front of sensor

2006-10-08 19:0(

) 2006-10-24 15:0(

) Data Rejected: debris in front of sensor

2006-10-31 7:0(

2006-11-02 18:0(

) Data Rejected: debris in front of sensor

2006-11-05 1:0(

2006-11-15 11:0(

) Data Rejected: debris in front of sensor

2007-05-17 9:0(

2007-05-22 3:0(

Data Rejected: debris in front of sensor
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Nova Scotia Environment
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: July 26, 2007 to November 13, 2008
SHELBURNE RIVER, QUEENS COUNTY, NOVA SCOTIA

Equipment: Sutron Data logger and Hydrolab Water Quality@olocated in a five inch
diameter perforated PVC pipe insitu to the rivex shore line deployment method.

Published records: Hourly water quality measurements.

Primary Records:Covering the period July 26, 2007 to November2[®)8.

Channel Characteristics:

Channel above station is straight for 60 metresdrahnel below station is straight for
300 metres. Both banks are rocky, wooded and ligblooding. Streambed is rock,
gravel and ledge rock.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Hydrolab MS5 hand held watealiu meter prior to unit being
removed. Also a grab sample is taken for backu)QApurposes. The calibration of
the replacement Hydrolab unit was preformed at M#t€e prior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

July 26, 2007

April 4, 2008
October 7, 2008
November 13, 2008
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2007 and 2008 season using
a freshly calibrated portable Hydrolab MS5 handdhehter quality meter. The backup

QAQC grab samples were analysed for pH, Condugtiaihd Turbidity.
verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

Data

Data Rating:

Period from | Period to Temperature pH Specific DO Turbidity
(mm/dd/yyyy) | (mm/dd/yyyy) Conductance

07/26/2007 04/29/2008 Excellent Excellerood Excellent Excellent
04/29/2008 10/07/2008 Excellent Good Good Excelldfmtcellent
10/07/2008 11/13/2008 Excellent ExcellgrExcellent Poor | Excellen

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Hydrolab MS5 water quality meter measurements mperature, Conductivity, pH and
DO. The field verification and Hydrolab recordedlues were compared using the
Criteria for Water Quality Data Shifts table. 3$&ifvere made to the recorded data as

required.

Missing Data:

Interruptions in record are due to malfunctionted tecording instrument or sensors.
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Nova Scotia Environment
Automated Water Quality Monitoring Network

MONITORING STATION DESCRIPTION
North East Margaree
Record Period: November 11, 2007 to Decembe0d@3 2
LOCATION: Latitude 4622° 10" N Longitude 69 58 36" W
GROSS DRAINAGE AREA: 368 kf
HYDROMETRIC RECORD LENGTH: 92 years
HYDROMETRIC PEROID OF RECORD: 1916 — PRESENT

Hydrometric measurement

HYDROMETRIC REAL-TIME DATA AVAILABLE: YES
WATER QUALITY RECORD LENGTH: 7 YEARS
WATER QUALITY PEROID OF RECORD: 2002 — 2008

Water Quality measurement

Temperature,
Turbidity, pH,
Dissolved
Oxygen and
Specific
Conductance

WATER QUALITY REAL-TIME DATA AVAILABLE: NO
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Water Quality monitoring equipment is located ifive inch perforated white PVC pipe

insitu to river via shore deployment method. Tbeation has not changed since
installation in 2002. Water Quality data is reachourly and stored by Environment
Canada Sutron Logger. The data is downloaded nigmramaintenance visit.

NOTE: All data management decisions were basedGomdelines and Standard
Procedures for Continuous Water-Quality MonitorSite Selection, Field Operation,
Calibration, Record Computation, and Reporting. S Weological Survey. Water-
Resources Investigations Report 00-4252.

Excluding:
-cross-section measurement and adjustments p.dlZ2an

Also, modification to following two tables:

-Table 8. Data Rejection Criteria. Maximum alldea limits for continuous water-
quality monitoring sensors. [+/-, plus or minusueashown; °C, degree Celsius; mg/L,

milligram per litre; pH unit, standard pH unit]
Measured physical Maximum allowable limits for water-quality
property Sensor values
Temperature +/- 2.0°C
Specific conductance +/- 30 percent
Dissolved oxygen The greater of +/- 2.0 mg/L or 20 percent
pH +/- 2 pH units
Turbidity The greater of +/-15 NTUs or 30 percent
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Table 9. Data Quality Rating. Rating continuower-quality records

[£ , less than or equal to; +/-, plus or minus eadlnown; °C, degree Celsius; >,
greater than; %, percent; mg/L, milligram peelit pH unit, standard pH unit]

Measured physical Excellent Good Fair Poor
property
Water temperature £+/-0.20°C > +/-0.2t0 0.5C >+/-0.5t00.8C | >+/-0.8°C

Specific conductance

Dissolved oxygen

pH

Turbidity

The greater ofE +/-
3% or £ +/- 5 uS/cm

£ +/-0.3mg/L

£ +/- 0.2 units

The greater ofE +/-
5% or £ +/- 2 NTUs

The greater of > +/- §
to 10 % or > +/- 5 tg
15 uS/cm

> +/-0.3t0 0.5 mg/L

> +/- 0.2 to 0.5 units

The greater of > +/- §
to 10% or > +/- 2t0 §
NTUs

8 The greater of > +/
10 to 15 % or >
+/- 15 to 25 uS/cm

> +/-
mg/L

0.5 to 0.8

> +/-
units

0.5 to 0.8

b The greater of > +/
10 to 15% or > +/
5to 8 NTUs

The greater of > +/
15 % or 25 uS/cm

> +/- 0.8 mg/L

> +/- 0.8 units

The greater of > +/
15% or > +/- 8
NTUs
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Nova Scotia Environment and Labour
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: December 1, 2005 to November @7 20
NORTH EAST MARGAREE, INVERNESS COUNTY, NOVA SCOTIA

Equipment: Sutron Data logger and Hydrolab Water Quality@olocated in a five inch
diameter perforated PVC pipe insitu to the rivex shore line deployment method.

Published records: Hourly water quality measurements.

Primary Records:Covering the period December 1, 2005 to Decemp2007.

Channel Characteristics:

Channel above station is not straight. It comekam two widely separated streams at
sharp angles. Channel below station is straightaferut 60m. Flow to the station and
away from it is very swift and deep. Right bankhigh, rocky, and wooded and not
liable to flooding. Left bank is low, wooded andble to flooding in many places.

Stream bed is gravel and ledge rock.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Quanta P hand held water quadéter prior to unit being removed.
Also a grab sample is taken for backup QAQC purpos@he calibration of the
replacement Hydrolab unit was preformed at NSELceffprior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

December 1, 2005
June 22, 2006
September 21, 2006
December 14, 2006
April 26, 2007

June 14, 2007
August 23, 2007
November 8, 2007
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2005, 2006 and 2007 season
using a freshly calibrated portable Quanta P haeid Water quality meter. The backup
QAQC grab samples were analysed for pH, Condugtisihd Turbidity. Data
verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

Data Rating:

Period Period to TemperatunepH Conductivity| DO Turbidity
from

12/01/2005 06/22/2006 Excellent Excellent Good Poor Rejected
06/22/2006| 09/21/2006 Excellent Fair Excellent Poor Excellent
09/21/2006| 12/14/2006 Excellent Fair Good Good Excellent
12/14/2006 04/26/2007 Excellent Good Good Poor Good
04/26/2007| 06/14/2007| Excellent Good Good Good Excellent
06/14/2007| 08/23/2007| Excellent Good Good Good Excellent
08/23/2007| 2007/11/08 Excellent Good Good Good Excellent

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Quanta P water quality meter measurements for Teatye, Conductivity, pH and DO.
The backup QAQC grab sample lab results for Turpidere used periodically for data
correction due to Quanta P Turbidity sensor issude field verification and Hydrolab
recorded values were compared using the CriteridaMater Quality Data Shifts table.

Shifts were made to the recorded data as required.

Missing Data:

Periods of missing data for all parameters du®@tole and/or data logger malfunctions:

From

To

08-31-2006 00:00

08-31-2006 06:0

09-23-2006 22:00

09-24-2006 03:0

09-27-2006 04:00

09-27-2006 09:0

09-27-2006 13:00

09-27-2006 18:0

09-27-2006 22:00

09-28-2006 06:0

2007-04-25 15:00

2007-04-26 11:0

2007-04-26 14:00

2007-04-28 23:0

08-04-2007 20:00

08-23-2007 15:0
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Data Rejected:

Dissolved Oxygen:

From

To

Comment

2007-02-27 7:00

2007-03-03 1:00

Data Rejectedomafous data

2007-03-17 8:00

2007-03-17 13:0

0 Data Rejectedomalous data

2007-03-20 4:00

2007-03-20 6:00

Data Rejectedomafous data

Turbidity:

From

To

Comment

12-01-2005 14:00 06-22-2006 12:00

Data Rejected: outside Maximum
Allowable Limits for Turbidity (the
greater of +/-15 NTU'’s or 30 percent @

readings)
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Nova Scotia Environment
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: November 8, 2007 to December @3 20
NORTH EAST MARGAREE, INVERNESS COUNTY, NOVA SCOTIA

Equipment: Sutron Data logger and Hydrolab Water Quality@olocated in a five inch
diameter perforated PVC pipe insitu to the rivex shore line deployment method.

Published records: Hourly water quality measurements.

Primary Records:Covering the period November 8, 2007 to Decerdh008.

Channel Characteristics:

Channel above station is not straight. It comekam two widely separated streams at
sharp angles. Channel below station is straightaferut 60m. Flow to the station and
away from it is very swift and deep. Right bankhigh, rocky, and wooded and not
liable to flooding. Left bank is low, wooded andble to flooding in many places.

Stream bed is gravel and ledge rock.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Hydrolab MS5 hand held watealiu meter prior to unit being
removed. Also a grab sample is taken for backu)QApurposes. The calibration of
the replacement Hydrolab unit was preformed at M&#t€e prior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

November 8, 2007
May 8, 2008

June 4, 2008
October 22, 2008
December 4, 2008
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2007 and 2008 season using
a freshly calibrated portable Hydrolab MS5 handdhehter quality meter. The backup

QAQC grab samples were analysed for pH, Condugtiaihd Turbidity.
verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

Data

Data Rating:

Period from| Period to Temperature pH Conductivity| DO Turbidity
(mm/dd/yyyy) | (mm/dd/yyyy)

11/08/2007 05/08/2008 Excellent Good Good Poor Hewe
05/08/2008 06/04/2008 Excellent Fair Good Fair Hzoe
06/04/2008 10/22/2008 Excellent ExcelleriExcellent Excellent Rejected
10/22/2008 12/04/2008 Excellent Good Excellent Good Excellent

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Hydrolab MS5 water quality meter measurements mperature, Conductivity, pH and
DO. The field verification and Hydrolab recordedlues were compared using the
Criteria for Water Quality Data Shifts table. 3$&ifvere made to the recorded data as

required.

Missing Data:

Interruptions in record are due to malfunctionted tecording instrument or sensors.
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Nova Scotia Environment
Automated Water Quality Monitoring Network

MONITORING STATION DESCRIPTION
Kelley River
Record Period: October 10, 2007 to October 298200
LOCATION: Latitude 4835’ 10" N Longitude 6227’ 05" W
GROSS DRAINAGE AREA: 63.2 kfn
HYDROMETRIC RECORD LENGTH: 40 years
HYDROMETRIC PEROID OF RECORD: 1969 — PRESENT

Hydrometric measurement

HYDROMETRIC REAL-TIME DATA AVAILABLE: YES
WATER QUALITY RECORD LENGTH: 4 YEAR
WATER QUALITY PEROID OF RECORD: 2005 - PRESENT

Water Quality measurement

Temperature,
Turbidity, pH,
Dissolved
Oxygen and
Specific
Conductance

WATER QUALITY REAL-TIME DATA AVAILABLE: NO
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Water Quality monitoring equipment is located ifoar inch slotted stainless steel pipe
insitu to river via shore deployment method. Thbeation has not changed since
installation in 2004. Water Quality data is reachourly and stored by Environment
Canada Sutron Logger. The data is downloaded nigrmramaintenance visit.

NOTE: All data management decisions were basedGordelines and Standard
Procedures for Continuous Water-Quality MonitorSite Selection, Field Operation,
Calibration, Record Computation, and Reporting. S Weological Survey. Water-
Resources Investigations Report 00-4252.

Excluding:
-cross-section measurement and adjustments p.dlZ2an

Also, modification to following two tables:

-Table 8. Data Rejection Criteria. Maximum alldea limits for continuous water-
quality monitoring sensors. [+/-, plus or minusueashown; °C, degree Celsius; mg/L,

milligram per litre; pH unit, standard pH unit]
Measured physical Maximum allowable limits for water-quality
property Sensor values
Temperature +/- 2.0°C
Specific conductance +/- 30 percent
Dissolved oxygen The greater of +/- 2.0 mg/L or 20 percent
pH +/- 2 pH units
Turbidity The greater of +/-15 NTUs or 30 percent
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Table 9. Data Quality Rating. Rating continuower-quality records

[£ , less than or equal to; +/-, plus or minus eadlnown; °C, degree Celsius; >,
greater than; %, percent; mg/L, milligram peelit pH unit, standard pH unit]

Measured physical Excellent Good Fair Poor
property
Water temperature £+/-0.20°C > +/-0.2t0 0.5C >+/-0.5t00.8C | >+/-0.8°C

Specific conductance

Dissolved oxygen

pH

Turbidity

The greater ofE +/-
3% or £ +/- 5 uS/cm

£ +/-0.3mg/L

£ +/- 0.2 units

The greater ofE +/-
5% or £ +/- 2 NTUs

The greater of > +/- §
to 10 % or > +/- 5 tg
15 uS/cm

> +/-0.3t0 0.5 mg/L

> +/- 0.2 to 0.5 units

The greater of > +/- §
to 10% or > +/- 2t0 §
NTUs

8 The greater of > +/
10 to 15 % or >
+/- 15 to 25 uS/cm

> +/-
mg/L

0.5 to 0.8

> +/-
units

0.5 to 0.8

b The greater of > +/
10 to 15% or > +/
5to 8 NTUs

The greater of > +/
15 % or 25 uS/cm

> +/- 0.8 mg/L

> +/- 0.8 units

The greater of > +/
15% or > +/- 8
NTUs
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Nova Scotia Environment and Labour
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: December 8, 2005 to SeptemberQ7, 2
KELLEY RIVER, CUMBERLAND COUNTY, NOVA SCOTIA

Equipment: Sutron Data logger and Hydrolab Water Quality@olocated in a five inch
diameter perforated PVC pipe insitu to the rivex shore line deployment method.

Published records: Hourly water quality measurements

Primary Records:Covering the period December 8, 2005 to Septe@be2007.

Channel Characteristics:

Both banks are low, rocky with vegetation and grasgght to water's edge. The stream
bottom is composed of gravels and boulders and dedge rock. The approach and
departure of flows is general straight and fasepkéor gauge pool. Flow is natural.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Quanta P hand held water quadéter prior to unit being removed.
Also a grab sample is taken for backup QAQC purpos@he calibration of the
replacement Hydrolab unit was preformed at NSELceffprior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

December 8, 2005
May 18, 2006

July 27, 2006
August 24, 2006
October 12, 2006
December 12, 2006
September 27, 2007
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2005, 2006 and 2007 season
using a freshly calibrated portable Quanta P haid Wwater quality meter. The backup
Data

verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

QAQC grab samples were analysed for pH, Condugtiaihd Turbidity.

Data Rating:

Period Period to TemperatunepH Conductivity| DO Turbidity
from

12/08/2005 05/18/2006/ Excellent Good Good Fair Excellent
05/18/2006| 07/27/2006 Excellent Good Excellent Poor Poor
07/27/2006| 08/24/2007| Excellent Fair Excellent Fair Excellent
08/24/2006| 10/12/2006 Excellent Excellent Excellent Excellent Good
10/12/2006 12/12/2006 Excellent Excellent Excellent Excellent Fair
12/12/2006 04/07/2007| Excellent Excellent Good Fair Excellent

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Quanta P water quality meter measurements for Teatye, Conductivity, pH and DO.
The backup QAQC grab sample lab results for Turpidere used periodically for data
correction due to Quanta P Turbidity sensor issude field verification and Hydrolab
recorded values were compared using the CriteridMater Quality Data Shifts table.
Shifts were made to the recorded data as required.

Note: Data from December 12, 2006 to April 7, 20085 adjusted and rated based on
one point verification on December 12, 2006.

Missing Data:

Periods of missing data for all parameters du®tole and/or data logger malfunctions:

From To

2007-01-11 03:00 2007-01-11 23:0(
2007-02-17 00:00 2007-02-17 08:0(
2007-03-08 03:00 2007-03-20 13:0(
2007-04-07 19:00 2007-09-13 13:0(

A = == =
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Data Rejected:

Dissolved Oxygen

From

To

Comment

2006-12-03 06:0(

) 2006-12-12 10:00

Data Rejected: outside Maximum Allowable Limits
for Dissolved Oxygen (the greater of +/-2.0 mg/L

20 percent of readings)

2007-02-17 00:0(¢

) 2007-02-17 08:00

Data Rejected: anomalous data

Turbidity:

From

To

Comment

2006-05-17 14:0(

) 2006-05-18 12:0(

Data Rejected: outside Maximum Allowable Limits f
Turbidity (the greater of +/-15 NTU'’s or 30 percet
) readings)

2006-07-28 21:0(

) 2006-08-24 11:0(

Data Rejected: outside Maximum Allowable Limits f
Turbidity (the greater of +/-15 NTU'’s or 30 percet
) readings)

2006-08-26 04:0(

) 2006-10-12 08:0(

Data Rejected: outside Maximum Allowable Limits f
Turbidity (the greater of +/-15 NTU'’s or 30 percet
) readings)

2006-07-20 05:0(

) 2006-07-20 12:0(

) Data Rejected: anomalous data
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Nova Scotia Environment
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: October 10, 2007 to October 298200
KELLEY RIVER, CUMBERLAND COUNTY, NOVA SCOTIA

Equipment: Sutron Data logger and Hydrolab Water Qualityd&olocated in a four inch
diameter slotted stainless steel pipe insitu taithex via shore line deployment method.

Published records: Hourly water quality measurements.

Primary Records:Covering the period October 10, 2007 to Octol$r2P08.

Channel Characteristics:

Both banks are low, rocky with vegetation and grasgght to water's edge. The stream
bottom is composed of gravels and boulders and dedge rock. The approach and
departure of flows is general straight and fasepkéor gauge pool. Flow is natural.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Hydrolab MS5 hand held watealiu meter prior to unit being
removed. Also a grab sample is taken for backu)QApurposes. The calibration of
the replacement Hydrolab unit was preformed at M&#t€e prior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

October 10, 2007
May 1, 2008
June 11, 2008
August 28, 2008
October 29, 2008
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2007 and 2008 season using
a freshly calibrated portable Hydrolab MS5 handdhehter quality meter. The backup
QAQC grab samples were analysed for pH, Condugtiaihd Turbidity. Data
verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

Data Rating:

Period from| Period to Temperature pH Conductivity| DO Turbidity
(mm/dd/yyyy)| (mm/dd/yyyy)

10/10/2007 05/01/2008 Excellent GopHxcellent Excellent Excellent

05/01/2008 06/11/2008 Excellent GopHxcellent Excellent Rejected

06/11/2008 08/28/2008 Excellent GopHxcellent Poor Excellen

—

08/28/2008 10/29/2008 Excellent GopHxcellent Good Excellen

—

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Hydrolab MS5 water quality meter measurements mperature, Conductivity, pH and
DO. The field verification and Hydrolab recordedlues were compared using the
Criteria for Water Quality Data Shifts table. 3$&ifvere made to the recorded data as
required.

Missing Data:

Interruptions in record are due to malfunctionted tecording instrument or sensors.
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Nova Scotia Environment
Automated Water Quality Monitoring Network

MONITORING STATION DESCRIPTION
St. Mary’'s River
Record Period: December 6, 2007 to April 24, 2008
LOCATION: Latitude 4810’ 24" N Longitude 6158’ 54" W
GROSS DRAINAGE AREA: 1350 kfm
HYDROMETRIC RECORD LENGTH: 93 years
HYDROMETRIC PEROID OF RECORD: 1915 — PRESENT

Hydrometric measurement

HYDROMETRIC REAL-TIME DATA AVAILABLE: YES
WATER QUALITY RECORD LENGTH: 2 YEARS
WATER QUALITY PEROID OF RECORD: 2007 to present

Water Quality measurement

Temperature,
Turbidity, pH,
Dissolved
Oxygen and
Specific
Conductance

WATER QUALITY REAL-TIME DATA AVAILABLE: NO

Water Quality monitoring equipment is located ifive inch perforated white PVC pipe
insitu to river via shore deployment method. Thbeation has not changed since
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installation in 2007. Water Quality data is reachourly and stored by Environment
Canada Sutron Logger. The data is downloaded nigrmramaintenance visit.

NOTE: All data management decisions were basedGormdelines and Standard
Procedures for Continuous Water-Quality MonitorSite Selection, Field Operation,
Calibration, Record Computation, and Reporting. S Weological Survey. Water-
Resources Investigations Report 00-4252.

Excluding:
-cross-section measurement and adjustments p.dlZ2an

Also, modification to following two tables:

-Table 8. Data Rejection Criteria. Maximum alldea limits for continuous water-
quality monitoring sensors. [+/-, plus or minusueashown; °C, degree Celsius; mg/L,

milligram per litre; pH unit, standard pH unit]
Measured physical Maximum allowable limits for water-quality
property Sensor values
Temperature +/- 2.0°C
Specific conductance +/- 30 percent
Dissolved oxygen The greater of +/- 2.0 mg/L or 20 percent
pH +/- 2 pH units
Turbidity The greater of +/-15 NTUs or 30 percent
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Table 9. Data Quality Rating. Rating continuower-quality records

[£ , less than or equal to; +/-, plus or minus eadlnown; °C, degree Celsius; >,
greater than; %, percent; mg/L, milligram peelit pH unit, standard pH unit]

Measured physical Excellent Good Fair Poor
property
Water temperature £+/-0.20°C > +/-0.2t0 0.5C >+/-0.5t00.8C | >+/-0.8°C

Specific conductance

Dissolved oxygen

pH

Turbidity

The greater ofE +/-
3% or £ +/- 5 uS/cm

£ +/-0.3mg/L

£ +/- 0.2 units

The greater ofE +/-
5% or £ +/- 2 NTUs

The greater of > +/- §
to 10 % or > +/- 5 tg
15 uS/cm

> +/-0.3t0 0.5 mg/L

> +/- 0.2 to 0.5 units

The greater of > +/- §
to 10% or > +/- 2t0 §
NTUs

8 The greater of > +/
10 to 15 % or >
+/- 15 to 25 uS/cm

> +/-
mg/L

0.5 to 0.8

> +/-
units

0.5 to 0.8

b The greater of > +/
10 to 15% or > +/
5to 8 NTUs

The greater of > +/
15 % or 25 uS/cm

> +/- 0.8 mg/L

> +/- 0.8 units

The greater of > +/
15% or > +/- 8
NTUs
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Nova Scotia Environment
Automated Water Quality Monitoring Network

MONITORING STATION DESCRIPTION
St. Mary’'s River
Record Period: May 5, 2007 to December 6, 2007
LOCATION: Latitude 4810’ 24" N Longitude 6158’ 54" W
GROSS DRAINAGE AREA: 1350 kfm
HYDROMETRIC RECORD LENGTH: 92 years
HYDROMETRIC PEROID OF RECORD: 1915 — PRESENT

Hydrometric measurement

HYDROMETRIC REAL-TIME DATA AVAILABLE: YES
WATER QUALITY RECORD LENGTH: 1 YEARS
WATER QUALITY PEROID OF RECORD: 2007

Water Quality measurement

Temperature,
Turbidity, pH,
Dissolved
Oxygen and
Specific
Conductance

WATER QUALITY REAL-TIME DATA AVAILABLE: NO

Water Quality monitoring equipment is located ifive inch perforated white PVC pipe
insitu to river via shore deployment method. Tbeation has not changed since
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installation in 2007. Water Quality data is reachourly and stored by Environment
Canada Sutron Logger. The data is downloaded nigrmramaintenance visit.

NOTE: All data management decisions were basedGomdelines and Standard
Procedures for Continuous Water-Quality MonitorSite Selection, Field Operation,
Calibration, Record Computation, and Reporting. S Weological Survey. Water-
Resources Investigations Report 00-4252.

Excluding:
-cross-section measurement and adjustments p.dlZ2an

Also, modification to following two tables:

-Table 8. Data Rejection Criteria. Maximum alldea limits for continuous water-
quality monitoring sensors. [+/-, plus or minusueashown; °C, degree Celsius; mg/L,

milligram per litre; pH unit, standard pH unit]
Measured physical Maximum allowable limits for water-quality
property Sensor values
Temperature +/- 2.0°C
Specific conductance +/- 30 percent
Dissolved oxygen The greater of +/- 2.0 mg/L or 20 percent
pH +/- 2 pH units
Turbidity The greater of +/-15 NTUs or 30 percent
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Table 9. Data Quality Rating. Rating continuower-quality records

[£ , less than or equal to; +/-, plus or minus eadlnown; °C, degree Celsius; >,
greater than; %, percent; mg/L, milligram peelit pH unit, standard pH unit]

Measured physical Excellent Good Fair Poor
property
Water temperature £+/-0.20°C > +/-0.2t0 0.5C >+/-0.5t00.8C | >+/-0.8°C

Specific conductance

Dissolved oxygen

pH

Turbidity

The greater ofE +/-
3% or £ +/- 5 uS/cm

£ +/-0.3mg/L

£ +/- 0.2 units

The greater ofE +/-
5% or £ +/- 2 NTUs

The greater of > +/- §
to 10 % or > +/- 5 tg
15 uS/cm

> +/-0.3t0 0.5 mg/L

> +/- 0.2 to 0.5 units

The greater of > +/- §
to 10% or > +/- 2t0 §
NTUs

8 The greater of > +/
10 to 15 % or >
+/- 15 to 25 uS/cm

> +/-
mg/L

0.5 to 0.8

> +/-
units

0.5 to 0.8

b The greater of > +/
10 to 15% or > +/
5to 8 NTUs

The greater of > +/
15 % or 25 uS/cm

> +/- 0.8 mg/L

> +/- 0.8 units

The greater of > +/
15% or > +/- 8
NTUs
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Nova Scotia Environment
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: May 10, 2007 to December 6, 2007
ST. MARY’S RIVER, GUYSBOROUGH COUNTY, NOVA SCOTIA

Equipment: VEDAS Data logger and Hydrolab Water Quality Sendcated in a five
inch diameter perforated PVC pipe insitu to therrivia shore line deployment method.

Published records: Hourly water quality measurements.

Primary Records:Covering the period May 10, 2007 to December08,72

Channel Characteristics:

Channel above station is not straight. It has eastrentering the main river 300 meters
up stream of the station. The channel below stasostraight for 400m. Flow to the
station and away from it is slow and shallow. Rianks are steep and rocky. Stream
bed is mud, gravel and boulders.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Quanta P hand held water quadéter prior to unit being removed.
Also a grab sample is taken for backup QAQC purpos@he calibration of the
replacement Hydrolab unit was preformed at NSELceffprior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

May 10, 2007
July 11, 2007
November 1, 2007
December 6, 2007
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2007 season using a freshly

calibrated portable Quanta P hand held water gqualgter.

samples were analysed for pH, Conductivity and iblitsb
performed on the seasoned Hydrolab on removallanéeshly calibrated Hydrolab that
was installed.

The backup QAQC grab
Data verification was

IL

Data Rating:

Period Period to TemperatunepH Conductivity| DO Turbidity
from

05/10/2007| 07/11/2007| Excellent Fair Excellent ExcellentExcellent
07/11/2007| 11/01/2007| Excellent Fair Good Poor Excellen
11/01/2007| 12/06/2007 Excellent Good Good Poor Excellel

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Quanta P water quality meter measurements for Teatye, Conductivity, pH and DO.
The backup QAQC grab sample lab results for Turpidere used periodically for data
correction due to Quanta P Turbidity sensor issude field verification and Hydrolab
recorded values were compared using the CriteridMater Quality Data Shifts table.
Shifts were made to the recorded data as required.

Missing Data:

Periods of missing data for all parameters du®tole and/or data logger malfunctions:

From

To

2007-06-28

09:05

2007-07-11 12:05

2007-08-05 02:05

2007-08-17 07:05

Data Rejected:

Dissolved Oxygen:

From To Comment
Data Rejected: Outside Maximum
Allowable Limits for DO (+/- 2
2007-08-17 08:05 2007-11-01 12:05ng/L)
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Turbidity:

From

To

Comment

2007-06-07 17:05

2007-06-28 08:(

D5 Data Rejectadomalous data

2007-08-17 08:05

Data Rejected: outside Maximum
Allowable Limits for Turbidity (the
greater of +/-15 NTU'’s or 30 percent

2007-11-01 12:(

)®f readings)

pH:

From

To

Comment

2007-08-19 15:05

2007-11-01 12:(

Data Rejected: outside Maximum
DRAllowable Limits for pH (2 units).
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Nova Scotia Environment
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: December 6, 2007 to April 24, 2008
ST. MARY’S RIVER, GUYSBOROUGH COUNTY, NOVA SCOTIA

Equipment: VEDAS Data logger and Hydrolab Water Quality Sendcated in a five
inch diameter perforated PVC pipe insitu to therrivia shore line deployment method.

Published records: Hourly water quality measurements.

Primary Records:Covering the period December 6, 2007 to April 2308.

Channel Characteristics:

Channel above station is not straight. It has eastrentering the main river 300 meters
up stream of the station. The channel below stasostraight for 400m. Flow to the
station and away from it is slow and shallow. Rianks are steep and rocky. Stream
bed is mud, gravel and boulders.

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Hydrolab MS5 hand held watealiu meter prior to unit being
removed. Also a grab sample is taken for backu)QApurposes. The calibration of
the replacement Hydrolab unit was preformed at N®fHice prior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

December 6, 2007
April 24, 2008
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2007/2008 season using a
freshly calibrated portable Hydrolab MS5 hand helter quality meter. The backup
QAQC grab samples were analysed for pH, Condugtigihd Turbidity. Data
verification was performed on the seasoned Hydralabremoval and the freshly
calibrated Hydrolab that was installed.

Data Rating:

Period from | Period to Temperature pH Conductivity| DO | Turbidity
(mm/dd/yyyy) | (mm/dd/yyyy)

12/06/2007 04/24/2008 Excellent Exceller@dood Good Excellent

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Hydrolab MS5 water quality meter measurements mperature, Conductivity, pH and
DO. The field verification and Hydrolab recordedlues were compared using the
Criteria for Water Quality Data Shifts table. 3$&ifvere made to the recorded data as
required.

Missing Data:

Interruptions in record are due to malfunctionted tecording instrument or sensors.
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Nova Scotia Environment
Automated Water Quality Monitoring Network

MONITORING STATION DESCRIPTION
Lahave River
Record Period: October 30, 2008 to November 26820
LOCATION: Latitude 44 26' 5010” N Longitude 6435’ 28" W
GROSS DRAINAGE AREA: 1250 kfm
HYDROMETRIC RECORD LENGTH: 93 years
HYDROMETRIC PEROID OF RECORD: 1915 - 2008

Hydrometric measurement

HYDROMETRIC REAL-TIME DATA AVAILABLE: YES
WATER QUALITY RECORD LENGTH: 1 YEAR
WATER QUALITY PEROID OF RECORD: 2008

Water Quality measurement

Temperature,
Turbidity, pH,
Dissolved
Oxygen and
Specific
Conductance

WATER QUALITY REAL-TIME DATA AVAILABLE: NO
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Water Quality monitoring equipment is located ifoar five inch perforated white PVC
pipe insitu to river via shore deployment methobhe location has not changed since
installation in 2008. Water Quality data is reachourly and stored by Environment
Canada Sutron Logger. The data is downloaded nigrmramaintenance visit.

NOTE: All data management decisions were basedGordelines and Standard
Procedures for Continuous Water-Quality MonitorSite Selection, Field Operation,
Calibration, Record Computation, and Reporting. S Weological Survey. Water-
Resources Investigations Report 00-4252.

Excluding:
-cross-section measurement and adjustments p.dlZ2an

Also, modification to following two tables:

-Table 8. Data Rejection Criteria. Maximum alldea limits for continuous water-
quality monitoring sensors. [+/-, plus or minusueashown; °C, degree Celsius; mg/L,

milligram per litre; pH unit, standard pH unit]
Measured physical Maximum allowable limits for water-quality
property Sensor values
Temperature +/- 2.0°C
Specific conductance +/- 30 percent
Dissolved oxygen The greater of +/- 2.0 mg/L or 20 percent
pH +/- 2 pH units
Turbidity The greater of +/-15 NTUs or 30 percent
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Table 9. Data Quality Rating. Rating continuower-quality records

[£ , less than or equal to; +/-, plus or minus eadlnown; °C, degree Celsius; >,
greater than; %, percent; mg/L, milligram peelit pH unit, standard pH unit]

Measured physical Excellent Good Fair Poor
property
Water temperature £+/-0.20°C > +/-0.2t0 0.5C >+/-0.5t00.8C | >+/-0.8°C

Specific conductance

Dissolved oxygen

pH

Turbidity

The greater ofE +/-
3% or £ +/- 5 uS/cm

£ +/-0.3mg/L

£ +/- 0.2 units

The greater ofE +/-
5% or £ +/- 2 NTUs

The greater of > +/- §
to 10 % or > +/- 5 tg
15 uS/cm

> +/-0.3t0 0.5 mg/L

> +/- 0.2 to 0.5 units

The greater of > +/- §
to 10% or > +/- 2t0 §
NTUs

8 The greater of > +/
10 to 15 % or >
+/- 15 to 25 uS/cm

> +/-
mg/L

0.5 to 0.8

> +/-
units

0.5 to 0.8

b The greater of > +/
10 to 15% or > +/
5to 8 NTUs

The greater of > +/
15 % or 25 uS/cm

> +/- 0.8 mg/L

> +/- 0.8 units

The greater of > +/
15% or > +/- 8
NTUs
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Nova Scotia Environment
Automated Water Quality Monitoring Network

DATA QUALITY ANALYSIS
WATER QUALITY PARAMETERS
Temperature, pH, Conductivity, Dissolved Oxygen @ndbidity
Record Period: October 30, 2008 to November 26820
LAHAVE RIVER, LUNENBURG COUNTY, NOVA SCOTIA

Equipment: Sutron Data logger and Hydrolab Water Qualityd&olocated in a four inch
diameter perforated PVC pipe insitu to the rivier shore line deployment method.

Published records: Hourly water quality measurements.

Primary Records:Covering the period October 30, 2008 to Noven2er2008.

Channel Characteristics:

Both banks are low, with vegetation and grassdg t@water's edge. The stream bottom
is composed of gravels and boulders and some ledge The approach and departure of
flows is general straight and smooth. Flow is retu

Calibration:

During the ice-free season data from the seasoiyedolab unit is verified by a freshly
calibrated portable Hydrolab MS5 hand held watealiu meter prior to unit being
removed. Also a grab sample is taken for backu)QApurposes. The calibration of
the replacement Hydrolab unit was preformed at M#tEe prior to field trip using
calibration standards. The dates of removal of@ead Hydrolab and installation of
freshly calibrated Hydrolab were:

October 30, 2008
November 26, 2008
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Field Verifications:

Data from the Hydrolab were verified in the fieldrohg the 2008 season using a freshly
calibrated portable Hydrolab MS5 hand held watealigu meter. The backup QAQC

grab samples were analysed for pH, Conductivity Eumdbidity.

Data verification was

performed on the seasoned Hydrolab on removallanéeshly calibrated Hydrolab that

was installed.

Data Rating:

Period from| Period to Temperature pH Conductivity| DO Turbidity
(mm/dd/yyyy)| (mm/dd/yyyy)

10/30/2008 11/26/2008 Good ExcelleriExcellent Rejected Excellent

Data Correction:

Data correction was made to collected data by comgpahe freshly calibrated portable
Hydrolab MS5 water quality meter measurements mperature, Conductivity, pH and
DO. The field verification and Hydrolab recordedlues were compared using the
Criteria for Water Quality Data Shifts table. $&ifvere made to the recorded data as

required.

Missing Data:

Interruptions in record are due to malfunctionted tecording instrument or sensors.

196

[APPENDICES]




NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

APPENDIX II - EQUIPMENT, DEPLOYMENT, MAINTENANCE, AN D
CHEMICAL STANDARD SOLUTIONS

EQUIPMENT

Data sondes used in the water quality monitoringrok were manufactured by
Hydrolab® and purchased through Campbell Scientifit from which instrument
specifications are available. The following contafbrmation is provided:

Campbell Scientific Canada Corp.
11564 - 149 Street NW
Edmonton, AB

Canada T5M 1W7

Phone 780-454-2505

Fax 780-454-2655

General E-Mail dataloggers@campbellsci.ca
Web Site http://www.campbellsci.ca

DEPLOYMENT AND MAINTENANCE
Deployment and maintenance documentation was prd\ng Mr. Dave Allan, Water
Quality Specialist, Campbell Scientific Ltd.
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1.1 REMOTE AND REAL-TIME DEPLOYMENT

Shore Deployments

Figures 1 and 2 illustrate the structure and
configuration presently used to deploy either real
time or remote water quality instruments from

shore. Many sites in southern Alberta and British
Columbia use this type of deployment due to

limited access and variable water level. The
Datasonde or Minisonde is placed in the

downstream end of a 3 to 6 meter length of 10
cm PVC pipe that has 1.5-meter of one end
slotted. This pipe is oriented downstream such
that water is able to pass through the slotted end
and past the

Figure 1

sensors. The pipe is connected by a heavy
duty coupling to a universal joint that allows
the pipe to swivel in any direction. This
allows the field crew to easily raise and turn
the pipe towards shore for inspection and to
change instruments.

The pipe and universal joint are bolted
directly to a large concrete anchor weighing
approximately 70 kg. If high flows are
expected any number of additional anchors
can be attached along with a heavy aircraft
cable to shore. This cable will also facilitate
the removal of the structure at the end of the
season. A length of light aircraft cable is
attached at the downstream end of the pipe
and runs to shore to aid the field crew in the
pipe retrieval. This cable is locked to a large
pin that passes through the end of the pipe
and prevents the unauthorized removal of
the instrument. A concrete curb or rock is
placed on the bottom under the slotted end

198

Figure 2

of the pipe to hold the pipe above the river

bottom substrate and prevent it from

becoming clogged with silt. The greatest

advantage with this structure is its entirely

submerged and any floating material passes
over it without incident.

A second method used on small streams,
shown in Figures 3 and 4, is to attach the
slotted pipe to a 2x12 pressure treated board,
which is then bolted to stakes driven into the

bank. The pipe and 2x12 are angled down
into the water at about 45° and the

Datasonde or Minisonde is loaded in from

the top and slides down the pipe into place
at the slotted end. The cables run up the pipe
and into conduit at the top and then to the
shelter housing the datalogger. The end cap
is removable so that sand, silt and any build
up of debris can be cleaned out.

Figure 3

[APPENDICES]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

Figure 4

Bridge Deployment

The following figures (5 & 6) illustrate the
deployment of a Hydrolab Datasonde or
Minisonde from a bridge. The instrument is
placed inside a PVC pipe 3 to 6 meters in
length that has been slotted at one end. The
slots allow water to freely pass through the
pipe and past the sensors. The pipe is
attached to the bridge pier with two heavy
timbers (2x12 or larger) usually near the
center of the river. The slotted end with
removable cap is placed slightly above the
river bottom but can be raised or lowered
depending on the water level at the time.

Figure 5

The pipe should be suspended behind the
pier for protection as in Figure 6 or it may
become snagged on floating debris. The

advantage is mainly the ease of access. The

following is a photo from the Salmon River
in BC where this type of deployment is
presently being used.

Methods of deployment can be complex but
the theme is the same for all. The instrument
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must be protected, the information must
represent the true conditions in the river and
the field crews must be able to recover the
instrument at any time with a minimum of
effort. It is vital that field crews are skilled,
trained and safety oriented. This is
potentially dangerous work, with many
hazards.

Figure 6

1.2 GENERAL MAINTENANCE

Background

Although individual Datasonde 4a’s (DS4a)
or Minisondes4a (MS4a) can be configured
in a multitude of ways, the sonde itself will
need to be cleaned and serviced on occasion.
Great care needs to taken here, in that any
damage to the sonde, housing or O-ring
seals will have a catastrophic effect on the
entire unit. It is preferable, and in some
cases you will be required, to maintain a log
of all the repairs, maintenance and
calibration that is done on each unit. This
log can take any form that is convenient to
you but should include the unit serial
number, date, who serviced the equipment
and what was done.
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Figure 7

Equipment

- DS or MS4a calibration cup.

- Distilled water, methanol,
swabs and silicone grease.

- Table clamp or lab chain clamp to
hold the sonde inverted and vertical.

- Hydrolab’s Basic Maintenance Kit
for DS or MS4a including small
Allen wrenches and Philips
screwdriver.

- Duct tape (the wider the better).

- Scrub pads and cleanser (lab grade
Sparkleen works great).

- Soft bristle scrub brush or old
toothbrush.

cotton

Maintenance

The sonde, circulator and individual probes
should be maintained on a regular basis (at
least monthly during daily use) or prior to
and after any long-term deployment.

1. If the sonde is covered with sediment,
algae and other biological growth when it is
recovered, try to clean as much off right
away so it doesn’'t bake on while it is in the
back of your truck.

2. After returning to your lab remove the
duct tape (if you have used it to help keep
the sonde clean) and with the scrub pads and
Sparkleen get all the caked on sediment
algae and other material off as best you can.
You may need to let the whole thing soak in
a sink of warm water and Sparkleen
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overnight to soften the gunk up and try
scrubbing again the next day.

3. Use the toothbrush or other small nylon
brush to gently remove sediment, algae,
bugs, and any other debris around the
sensors. It is important not to use soaps or
solvents if any of the ion sensors are
installed (NH4 , Chloride & Nitrate).

4. On DS & MS4a’s, remove the circulator’s
impeller and clean and remove any debris
that may be wrapped around it. In some
areas pyrite or other iron based materials can
accumulate around the magnet of the
circulator and in time can interfere with it's
function and even cause premature wearing
of the surfaces.

5. On H20s & DS3's, remove the
circulator’s impeller and clean and remove
any debris that may be wrapped around it.
Put a very small amount of silicone grease
on the impeller post.

6. Every other year or so the O-rings and
internal memory battery in the sonde need to
be checked. Great care is needed to open the
sonde and if you are unsure check with
Campbell Scientific (Canada) Corp.
assistance.

for

7. Check the pair of O-rings for any wear
spots, tears or deterioration and replace as
required. Thoroughly clean both the
bulkhead and the inside of the tube and
lightly grease the O rings with silicone.

8. Check the internal lithium battery in the
DS or MS4a to ensure it is still at or above 3
volts DC. If not, replace the battery. With
DS3'’s the lithium battery is soldered to the
CPU board and may need to be returned to
CSCC for replacement. H20's and DS3'’s
could have a pair of 3-volt lithium batteries
installed to power the Dissolved Oxygen
probe. Check to ensure they are still above
2.75 volts and replace if required. Replace
the desiccant packets and carefully put the
sonde back together.
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9. With the sonde back together and the set
screws in place tape the outside of the sonde
at the O rings with the wide duct tape to help
to keep sediment and debris out of there. If
the sonde is to be out for long periods
(especially in warm productive water) you
can duct tape the whole thing to make
cleaning easier next time (don't tape the
storage cup).

Cautions & Problems

Maintenance of the sonde and probes should
become second nature. In other words too
much maintenance is better than not enough.
The amount or frequency of maintenance is
directly related to the overall quality of data
you will collect. On long term deployments
if you are only able to get to the site to
service the unit every

6 weeks, you may have to be satisfied with
broader data acceptance criteria, especially
towards the end of the deployment period. If
you visit the site every other week you can
expect to have the best data possible.

If the sample site has been chosen well,
maintenance problems could be minimized
but will not likely be eliminated. When
choosing a site, especially for long term
deployment look for sufficient flow without
turbulence, depth without direct sunlight.

Under certain conditions it may be advisable
to make a mesh screen to protect the sensors
from debris, slush, macrophytes, algae,
bubbles and even sunlight. Screens as in the
figure below can be easily made from Nitex
mesh, window screening, shade cloth or any
available mesh material that will let water
pass through but help to keep the other junk
out.
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Figure 8

1.3 CHEMICAL STANDARD
SOLUTIONS

As mentioned in an earlier section, Hydrolab
and Quanta P sensors are routinely
calibrated to guarantee the best possible the
accuracy of data being gathered. pH,
conductivity and turbidity sensors are
calibrated using commercially manufactured
liquid calibration standards as specified
below.

pH — HACH buffer solutions pH 7.00 (Cat.#
22835-56) and 4.01 (Cat.# 22834-56)
available from Atlantic Purification Systems
Ltd., Dartmouth, Nova Scotia.

Conductivity — Ricca Chemical Company

Conductivity/TDS  standards - 100
umhos/cm (Cat.# 2237-1) and 500
umhos/cm (Cat.# 2241-1).

Turbidity — AMCO Clear Turbidity

standards 50NTU (HACH Cat.# 013710HY)
and 100

NTU (HACH Cat.# 013720HY) available
from Campbell Scientific Limited.

Dissolved Oxyger- calibrated using air
saturation method.
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APPENDIX Il - WATER QUALITY DATASET (FINAL VALIDATED )

1.1 REALTIME WATER QUALITY DATA
These data are available upon request by contatting/ater and Wastewater Branch, NSE. Phone @®»2p553

1.2 GRAB SAMPLE WATER QUALITY DATA
As part of its routine program, NSE collects gramples for chemical analyses. These data reprédsntork.
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Alkalinity as  Aluminium Ammonia Antimony Barium Beryllium Bicarbonate as

Boron Cadmium Calcium

Carbonate as Chloride

Sample Station Date Sampled CaCO3 mg/L ug/L mg/L ug/L ug/L ug/L CaCo3 mg/L ug/L ug/L mg/L  CaCO3 mg/L mg/l
Pockwock Lake 14-Jan-02 <1.0 146 0.01 1.1 6.8
Pockwock Lake 14-Jan-02 <1.0
Pockwock Lake 13-Mar-02 <1.0 120 0.02 <2 5 <5 <5 <2 1.1 6.5
Pockwock Lake 06-May-02 <1.0 117 0.01 1.2 6.5
Pockwock Lake 18-Jun-02 <1.0
Pockwock Lake 22-Jul-02 <1.0 100 <0.01 1.1 6.3
Pockwock Lake 30-Jul-02
Pockwock Lake 01-Aug-02
Pockwock Lake 09-Sep-02 <1.0 80 0.01 1.2 7
Pockwock Lake 29-Oct-02
Pockwock Lake 30-Oct-02 20 0.01
Pockwock Lake 30-Oct-02 <1.0
Pockwock Lake 08-Nov-02
Pockwock Lake 10-Dec-02 <1.0 120 <0.01 1.1 7
Pockwock Lake 10-Dec-02 <1.0
Pockwock Lake 28-Jan-03 <1.0 120 <0.01 1.1 7
Pockwock Lake 26-Feb-03 <1.0 150 <0.01 1.2 7.5
Pockwock Lake 23-Apr-03 <1.0 140 <0.01 0.9 6
Pockwock Lake 21-May-03
Pockwock Lake 21-May-03
Pockwock Lake 03-Jun-03 1 156 <0.01 <2 6 <2 1 <5 <2 1.1 0 6.3
Pockwock Lake 15-Jul-03 <1.0 133 0.01 1.3 6.5
Pockwock Lake 17-Jul-03
Pockwock Lake 17-Jul-03
Pockwock Lake 12-Aug-03 <1.0 111 <0.01 <2 <2 6 <2 1.1 6.7
Pockwock Lake 08-Sep-03 <1.0 101 0.01 1.2 6.8
Pockwock Lake 20-Oct-03 <1.0 107 0.02 <2 5 <2 5 <2 1.2 6.9
Pockwock Lake 06-Nov-03
Pockwock Lake 06-Nov-03
Pockwock Lake 17-Nov-03 <1.0 121 0.01 1.2 7
Pockwock Lake 27-Apr-04
Pockwock Lake 27-Apr-04
Pockwock Lake 28-Jun-04
Pockwock Lake 28-Jun-04
Pockwock Lake 21-Jul-04 2.7 109 <0.01 <2 6 <2 2.7 <5 <2 1.3 0 6.8
Pockwock Lake 05-Oct-04 <1.0 90 0.02 <2 5 <2 <5 <2 1.2 7.5
Pockwock Lake 20-Oct-04
Pockwock Lake 20-Oct-04
Pockwock Lake 06-Dec-04
Pockwock Lake 06-Dec-04
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Chlorophyll A Chromium Cobalt Colour Conductivity Copper Hardnessas Iron Lead Magnesium Manganese Nickel

Sample Station Date Sampled mg/m3 ug/L ug/lL  TCU umho/cm ug/llL  CaCo3mg/L ug/L ug/L mg/L ug/L ug/L
Pockwock Lake 14-Jan-02 0.6 7.9 39 <2 4.8 70 0.5 55
Pockwock Lake 14-Jan-02 0.6
Pockwock Lake 13-Mar-02 0.4 <2 <1 8.2 38.1 <2 4.8 30 <2 0.5 57 <2
Pockwock Lake 06-May-02 0.5 10.5 39.6 <2 5.05 40 0.5 56
Pockwock Lake 18-Jun-02 0.5
Pockwock Lake 22-Jul-02 0.5 7.3 39.6 2 4.8 40 0.5 61
Pockwock Lake 30-Jul-02 40.1
Pockwock Lake 01-Aug-02 40.2
Pockwock Lake 09-Sep-02 0.3 4.2 40 <2 5.05 <0.02 0.5 62
Pockwock Lake 29-Oct-02 39.4
Pockwock Lake 30-Oct-02 0.7
Pockwock Lake 30-Oct-02 0.7
Pockwock Lake 08-Nov-02 38.3
Pockwock Lake 10-Dec-02 0.6 11.7 39.6 5 4.8 80 0.5 52
Pockwock Lake 10-Dec-02 0.6
Pockwock Lake 28-Jan-03 0.3 12 38.8 <2 4.39 30 0.4 a7
Pockwock Lake 26-Feb-03 0.6 12 39.5 13 5.05 100 0.5 57
Pockwock Lake 23-Apr-03 0.5 11 35.9 <2 49 <0.5 46
Pockwock Lake 21-May-03 37.7
Pockwock Lake 21-May-03 38.2
Pockwock Lake 03-Jun-03 0.7 <2 <2 15 38.2 <2 61 <2 <0.5 56 <2
Pockwock Lake 15-Jul-03 0.4 7.7 38.5 <2 5.3 29 0.5 64
Pockwock Lake 17-Jul-03 37.7
Pockwock Lake 17-Jul-03 38
Pockwock Lake 12-Aug-03 0.7 <2 <2 8.7 36.6 <2 36 <2 <0.5 65 <2
Pockwock Lake 08-Sep-03 0.6 9.1 37 <2 25 <0.5 61
Pockwock Lake 20-Oct-03 0.9 <2 <2 6.8 37.5 <2 5.1 33 <2 0.5 56 <2
Pockwock Lake 06-Nov-03 39.3
Pockwock Lake 06-Nov-03 39.2
Pockwock Lake 17-Nov-03 0.8 8.7 39.4 <2 5.1 38 0.5 53
Pockwock Lake 27-Apr-04 39.1
Pockwock Lake 27-Apr-04 39.1
Pockwock Lake 28-Jun-04 40
Pockwock Lake 28-Jun-04 40
Pockwock Lake 21-Jul-04 0.7 <2 <2 9 41.6 <2 5.3 <20 <2 0.5 57 <2
Pockwock Lake 05-Oct-04 0.5 <2 <2 7.3 40.3 <2 5.1 30 <2 0.5 56 <2
Pockwock Lake 20-Oct-04 39.8
Pockwock Lake 20-Oct-04 39.6
Pockwock Lake 06-Dec-04 39.1
Pockwock Lake 06-Dec-04 39.3
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Nitrate+Nitrite  Ortho Phosphorus Potassium Selenium Silica Sodium Sulfate Suspended Tin  Total Nitrogen

Sample Station Date Sampled mg/L mg/L pH mg/L ug/L mg/L mg/L mg/L  Solids mg/L  ug/L mg/L
Pockwock Lake 14-Jan-02 0.04 <0.001 5.3 0.2 0.5 4.6 3.9 2 0.18
Pockwock Lake 14-Jan-02 5.3

Pockwock Lake 13-Mar-02 0.04 <0.001 5.2 0.3 <2 1.6 45 4.2 <1.2 <2 0.14
Pockwock Lake 06-May-02 0.06 <0.001 5.2 0.2 1.2 4.2 4.4 <1.2 0.16
Pockwock Lake 18-Jun-02 572

Pockwock Lake 22-Jul-02 0.04 <0.001 5.3 0.2 1.2 4.2 4 0.16
Pockwock Lake 30-Jul-02 5.4

Pockwock Lake 01-Aug-02 5.4

Pockwock Lake 09-Sep-02 0.02 <0.001 5.4 0.3 11 4.2 3.9 <1.5 0.13
Pockwock Lake 29-Oct-02 5.4

Pockwock Lake 30-Oct-02 0.04 <0.001 0.12
Pockwock Lake 30-Oct-02 572

Pockwock Lake 08-Nov-02 5.4

Pockwock Lake 10-Dec-02 0.04 <0.001 5.3 0.3 1.4 4.1 55 <1.2 0.16
Pockwock Lake 10-Dec-02 51

Pockwock Lake 28-Jan-03 <0.01 <0.001 5.4 0.3 1.7 4.1 4.1 <1.2 0.14
Pockwock Lake 26-Feb-03 <0.01 <0.001 55 0.2 1.6 3.9 5 0.14
Pockwock Lake 23-Apr-03 0.04 <0.001 5.3 <0.5 15 3.4 4.6 <1.0 0.19
Pockwock Lake 21-May-03 5.1

Pockwock Lake 21-May-03 5.3

Pockwock Lake 03-Jun-03 0.04 <0.001 55 <0.5 <2 15 3.9 4.7 <1.0 <2 0.16
Pockwock Lake 15-Jul-03 0.03 <0.001 5.4 <0.5 1.3 4.4 3.7 1.3 0.13
Pockwock Lake 17-Jul-03 5.3

Pockwock Lake 17-Jul-03 5.3

Pockwock Lake 12-Aug-03 0.02 <0.001 5.4 <0.5 <2 0.9 4.1 4.1 1.2 <2 0.18
Pockwock Lake 08-Sep-03 0.01 <0.001 5.4 <0.5 1.3 4.2 3.3 2.4 0.13
Pockwock Lake 20-Oct-03 0.02 <0.001 5.3 <0.5 <2 1.2 4.1 4.8 1.4 <2 0.13
Pockwock Lake 06-Nov-03 5.3

Pockwock Lake 06-Nov-03 55

Pockwock Lake 17-Nov-03 0.03 0.001 5.3 <0.5 15 4.2 4.8 <1.0 0.17
Pockwock Lake 27-Apr-04 5.1

Pockwock Lake 27-Apr-04 5.1

Pockwock Lake 28-Jun-04 5.3

Pockwock Lake 28-Jun-04 5.3

Pockwock Lake 21-Jul-04 0.03 <0.001 5.4 <0.5 <2 1.1 4.4 4 <0.6 <2 0.11
Pockwock Lake 05-Oct-04 0.02 <0.001 5.4 <0.5 <2 0.8 4.3 3.6 <0.6 <2 0.1
Pockwock Lake 20-Oct-04 5.4

Pockwock Lake 20-Oct-04 5.4

Pockwock Lake 06-Dec-04 5.2

Pockwock Lake 06-Dec-04 5.3
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Total Organic  Total Phosphorus

Turbidity Vanadium  Zinc

Sample Station Date Sampled Carbon mg/L mg/L NTU ug/L ug/L
Pockwock Lake 14-Jan-02 1.9 0.006 1.7 4
Pockwock Lake 14-Jan-02 0.008
Pockwock Lake 13-Mar-02 5.1 0.006 0.34 <2 4
Pockwock Lake 06-May-02 2.9 0.005 0.32 6
Pockwock Lake 18-Jun-02 0.01
Pockwock Lake 22-Jul-02 2.4 0.003 0.84 9
Pockwock Lake 30-Jul-02 0.28
Pockwock Lake 01-Aug-02
Pockwock Lake 09-Sep-02 25 <0.001 0.24 7
Pockwock Lake 29-Oct-02 0.34
Pockwock Lake 30-Oct-02 0.005
Pockwock Lake 30-Oct-02 0.015
Pockwock Lake 08-Nov-02
Pockwock Lake 10-Dec-02 3 0.007 1.15 12
Pockwock Lake 10-Dec-02 0.012
Pockwock Lake 28-Jan-03 2.7 0.003 0.42 6
Pockwock Lake 26-Feb-03 45 0.006 1.46 15
Pockwock Lake 23-Apr-03 3.7 0.002 0.32 1
Pockwock Lake 21-May-03 0.3
Pockwock Lake 21-May-03 0.35
Pockwock Lake 03-Jun-03 3.1 0.006 0.39 <2 6
Pockwock Lake 15-Jul-03 35 0.011 0.34 5
Pockwock Lake 17-Jul-03 0.34
Pockwock Lake 17-Jul-03 0.34
Pockwock Lake 12-Aug-03 3.3 0.01 0.35 <2 11
Pockwock Lake 08-Sep-03 2.8 0.017 0.31 9
Pockwock Lake 20-Oct-03 25 0.005 0.35 <2 5
Pockwock Lake 06-Nov-03 0.32
Pockwock Lake 06-Nov-03 0.36
Pockwock Lake 17-Nov-03 3.3 0.005 0.33 5
Pockwock Lake 27-Apr-04 0.41
Pockwock Lake 27-Apr-04 0.33
Pockwock Lake 28-Jun-04 0.27
Pockwock Lake 28-Jun-04 0.29
Pockwock Lake 21-Jul-04 3.3 0.019 0.29 <2 5
Pockwock Lake 05-Oct-04 25 0.012 0.35 <2 3
Pockwock Lake 20-Oct-04 0.24
Pockwock Lake 20-Oct-04 0.25
Pockwock Lake 06-Dec-04 0.32
Pockwock Lake 06-Dec-04 0.3
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Alkalinity as  Aluminium Ammonia Antimony Barium Beryllium Bicarbonate as Boron Cadmium Calcium Carbonate as Chloride

Sample Station Date Sampled CaCO3 mg/L ug/L mg/L ug/L ug/L ug/L CaCo3 mg/L ug/L ug/L mg/L  CaCO3 mg/L mg/l

Pockwock Lake 05-Jan-05 <1.0 140 <0.01 <2 6 <2 <5 <2 14 7.6

Pockwock Lake 05-Jan-05 <1.0

Pockwock Lake 05-Jan-05 <1.0

Pockwock Lake 17-May-05 <1.0 167 0.02 <2 6 <2 <5 <2 14 6.9

Pockwock Lake 02-Aug-05 <1.0 138 0.01 <2 5 <2 <5 <2 11 6.8

Pockwock Lake 28-Sep-05 <1.0 103 0.02 <2 5 <2 <5 <2 11 6.4

Pockwock Lake 15-Nov-05 25 141 0.02 <2 5 <2 25 4 <2 1.2 0 6

Pockwock Lake 24-May-06 <1.0 155 0.01 <2 6 <2 <5 <2 1.2 6.2

Pockwock Lake 01-Aug-06 <1.0 167 0.01 <2 6 <2 <5 <2 1.3 6

Pockwock Lake 07-Nov-06 <1.0 115 0.01 <2 6 <2 <5 <2 1.2 6.2

Pockwock Lake 29-May-07 <3.0 158 <0.01 <2 6 <2 <5 <2 1.2 6.2

Pockwock Lake 01-Aug-07 <3.0 121 0.01 <2 5 <2 <5 <2 1.2 6.2

Pockwock Lake 18-Sep-07 <3.0 118 0.01 <2 5 <2 6 <2 1.2 6.2

Pockwock Lake 05-Nov-07 <3.0 116 0.01 <2 5 <2 <5 <1 11 6.6

Pockwock Lake 20-May-09 <1.0 150 0.01 <2 <5 <2 6 <1 11 7.1

Pockwock Lake 20-May-09 <1.0 150 0.01 <2 <5 <2 <5 <1 11 7.2

Pockwock Lake 20-May-09 <1.0

Pockwock Lake 20-May-09 <1.0

Pockwock Lake 15-Jul-09 <1.0 128 0.02 11 7.6

Shelburne River 12-Aug-02

Shelburne River 27-Nov-02

Shelburne River 28-Nov-02

Shelburne River 10-Jul-03 <1 251 <0.01 <2 3 <2 <5 <2 <0.5 4.2

Shelburne River 10-Jul-03

Shelburne River 29-Jul-03 <1 254 <0.01 <2 3 <2 <5 <2 <0.5 4

Shelburne River 29-Jul-03

Shelburne River 28-Nov-03 <1 438 0.02 <2 4 <2 <5 <2 <0.5 5

Shelburne River 28-Nov-03

Shelburne River 22-Jun-04 <1 256 0.01 <2 3 <2 <5 <2 <0.5 4.2

Shelburne River 06-Jul-04

Shelburne River 29-Sep-04 <1 253 0.02 <2 3 <2 4 <2 <0.5 5

Shelburne River 29-Sep-04

Shelburne River 09-Dec-04 <1 289 0.02 <2 3 <2 <5 <2 <0.5 4.6

Shelburne River 09-Dec-04 <1 293 0.02 <2 3 <2 <5 <2 <0.5 45

Shelburne River 27-Apr-05 <1 245 0.02 <2 3 <2 <5 <2 <0.5 3.9

Shelburne River 27-Apr-05

Shelburne River 05-Jul-05 <1 277 0.03 <2 3 <2 <5 <2 <0.5 34

Shelburne River 05-Jul-05

Shelburne River 03-Nov-05 <1 387 0.02 <2 4 <2 4 <2 <0.5 3.8
207

[APPENDICES]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

Chlorophyll A Chromium Cobalt Colour Conductivity Copper Hardnessas Iron Lead Magnesium Manganese Nickel

Sample Station Date Sampled mg/m3 ug/L ug/lL  TCU umho/cm ug/llL  CaCo3mg/L ug/L ug/L mg/L ug/L ug/L

Pockwock Lake 05-Jan-05 0.6 <2 <2 9.6 42.8 <2 6 44 <2 0.6 60 <2

Pockwock Lake 05-Jan-05 <0.1

Pockwock Lake 05-Jan-05 0.6

Pockwock Lake 17-May-05 0.6 <2 <2 14.3 40 <2 6 44 <2 0.6 58 <2

Pockwock Lake 02-Aug-05 0.9 <2 <2 12.3 36 <2 4.8 40 <2 0.5 71 <2

Pockwock Lake 28-Sep-05 0.4 <2 <2 8.2 38.4 <2 4.8 30 <2 0.5 64 <2

Pockwock Lake 15-Nov-05 0.5 <2 <2 11.9 38.6 <2 5.1 42 <2 0.5 60 <2

Pockwock Lake 24-May-06 1.9 <2 <2 10.8 38.9 <2 5.1 38 <2 0.5 53 <2

Pockwock Lake 01-Aug-06 14 <2 <2 14.7 36.8 <2 5.3 63 <2 0.5 69 <2

Pockwock Lake 07-Nov-06 14 <2 <2 9.4 37.8 <2 5.1 26 <2 0.5 52 <2

Pockwock Lake 29-May-07 1.2 <2 <2 18.3 39.4 <2 5.1 40 <2 0.5 52 10

Pockwock Lake 01-Aug-07 0.8 <2 <2 12.3 37.6 <2 5.1 26 <2 0.5 55 <2

Pockwock Lake 18-Sep-07 14 <2 <2 8.6 37.9 <2 36 <2 <0.5 54 <2

Pockwock Lake 05-Nov-07 11 <2 <2 9.2 38.3 <2 4.8 34 <2 0.5 46 <2

Pockwock Lake 20-May-09 0.6 <2 <2 12 40.1 <2 80 <2 <0.5 52 <2

Pockwock Lake 20-May-09 0.6 <2 <2 10 40 <2 80 <2 <0.5 51 <2

Pockwock Lake 20-May-09 <0.1

Pockwock Lake 20-May-09 0.6

Pockwock Lake 15-Jul-09 7.9 39.2 <2 <50 0.5 59

Shelburne River 12-Aug-02 29.4

Shelburne River 27-Nov-02 38.4

Shelburne River 28-Nov-02 39.3

Shelburne River 10-Jul-03 1.9 <2 <2 127 29.5 <2 198 <2 <0.5 12 <2

Shelburne River 10-Jul-03 30.1

Shelburne River 29-Jul-03 15 <2 <2 104 27.2 <2 173 <2 <0.5 16 <2

Shelburne River 29-Jul-03 27.5

Shelburne River 28-Nov-03 0.8 <2 <2 173 38 <2 328 <2 <0.5 14 <2

Shelburne River 28-Nov-03 38.5

Shelburne River 22-Jun-04 1.7 <2 <2 118 30.7 <2 202 <2 <0.5 14 3

Shelburne River 06-Jul-04 29.2

Shelburne River 29-Sep-04 0.8 <2 <2 108 28.2 <2 268 <2 <0.5 12 <2

Shelburne River 29-Sep-04 29.6

Shelburne River 09-Dec-04 0.6 <2 <2 206 38 <2 143 <2 <0.5 13 <2

Shelburne River 09-Dec-04 0.5 <2 <2 184 36.1 <2 151 <2 <0.5 14 <2

Shelburne River 27-Apr-05 0.9 <2 <2 110 28.4 <2 139 <2 <0.5 13 <2

Shelburne River 27-Apr-05 30

Shelburne River 05-Jul-05 25 <2 <2 168 25.4 <2 239 <2 <0.5 11 <2

Shelburne River 05-Jul-05 24.3

Shelburne River 03-Nov-05 0.5 <2 <2 214 35.9 <2 249 <2 <0.5 13 <2
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Nitrate+Nitrite  Ortho Phosphorus Potassium Selenium Silica Sodium Sulfate Suspended Tin  Total Nitrogen

Sample Station Date Sampled mg/L mg/L pH mg/L ug/L mg/L mg/L mg/L  Solids mg/L  ug/L mg/L
Pockwock Lake 05-Jan-05 0.04 <0.001 5.2 <0.5 <2 1.2 4.8 4.1 <0.6 <2 0.21
Pockwock Lake 05-Jan-05 5.6

Pockwock Lake 05-Jan-05 5.2

Pockwock Lake 17-May-05 0.04 <0.005 5.2 <0.5 <2 1.4 4.1 3.3 1 <2 0.14
Pockwock Lake 02-Aug-05 0.03 <0.005 5.3 <0.5 <2 1 4 3.6 <0.6 <2 0.16
Pockwock Lake 28-Sep-05 0.03 <0.005 5.4 <0.5 <2 1 3.9 3.3 <0.6 <2 0.12
Pockwock Lake 15-Nov-05 0.04 <0.005 5.2 <0.5 <2 15 3.9 <5.00 <0.9 <2 0.14
Pockwock Lake 24-May-06 0.04 <0.005 5.2 <0.5 <2 1.7 4.2 <5.00 <1.2 <2 0.14
Pockwock Lake 01-Aug-06 0.03 <0.005 5.4 <0.5 <2 1.2 35 <5.00 <0.7 <2 0.15
Pockwock Lake 07-Nov-06 0.04 <0.005 5.3 <0.5 <2 1.4 4.4 <5.00 <1.5 <2 0.17
Pockwock Lake 29-May-07 0.04 <0.005 5.3 <0.5 <2 1.7 4 <5.00 1.3 <2 0.13
Pockwock Lake 01-Aug-07 0.03 <0.005 5.4 <0.5 <2 1.2 3.9 <5.00 2 <2 0.12
Pockwock Lake 18-Sep-07 0.02 <0.005 5.8 <0.5 <2 1.2 3.9 <5.00 <1.5 <2 0.14
Pockwock Lake 05-Nov-07 0.04 <0.005 5.8 <0.5 <2 1.4 3.9 <5.00 <3.0 <2 0.12
Pockwock Lake 20-May-09 0.04 <0.005 5.1 <0.5 <2 1.7 4 <0.5 <3.0 <2 0.14
Pockwock Lake 20-May-09 0.04 <0.005 5.2 <0.5 <2 1.8 3.9 <5.00 <3.0 <2 0.14
Pockwock Lake 20-May-09 55

Pockwock Lake 20-May-09 5.2

Pockwock Lake 15-Jul-09 0.03 <0.005 5.2 <0.5 15 4.3 <5.00 0.12
Shelburne River 12-Aug-02 4.7

Shelburne River 27-Nov-02 4.3

Shelburne River 28-Nov-02 4.3

Shelburne River 10-Jul-03 0.01 <0.001 4.6 <0.5 <2 1.6 2.2 <2 <1 <2 0.25
Shelburne River 10-Jul-03 4.5

Shelburne River 29-Jul-03 <0.01 <0.001 4.7 <0.5 <2 0.8 25 <2 1.6 <2 0.25
Shelburne River 29-Jul-03 4.6

Shelburne River 28-Nov-03 0.01 <0.001 4.3 <0.5 <2 5.1 2.8 <2 <1.5 <2 0.37
Shelburne River 28-Nov-03 4.3

Shelburne River 22-Jun-04 <0.01 <0.001 45 <0.5 <2 1.7 2.7 <1 2.4 <2 0.26
Shelburne River 06-Jul-04 4.6

Shelburne River 29-Sep-04 <0.01 <0.001 4.6 <0.5 <2 1.7 2.9 <1 1.2 <2 0.32
Shelburne River 29-Sep-04 4.6

Shelburne River 09-Dec-04 <0.01 0.019 4.4 <0.5 <2 3.7 2.7 <1 <1.2 <2 0.26
Shelburne River 09-Dec-04 <0.01 0.019 4.4 <0.5 <2 3.7 2.7 <1 1.6 <2 0.27
Shelburne River 27-Apr-05 0.01 <0.005 45 <0.5 <2 3 25 <2 <0.6 <2 0.2
Shelburne River 27-Apr-05 45

Shelburne River 05-Jul-05 <0.01 <0.005 45 <0.5 <2 2 2.2 <2 1.4 <2 0.29
Shelburne River 05-Jul-05 4.6

Shelburne River 03-Nov-05 <0.01 <0.005 4.3 <0.5 <2 4.2 2.4 <2 1 <2 0.39
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Total Organic  Total Phosphorus  Turbidity Vanadium Zinc

Sample Station Date Sampled Carbon mg/L mg/L NTU ug/L ug/L

Pockwock Lake 05-Jan-05 35 0.052 0.41 <2 5

Pockwock Lake 05-Jan-05 0.091

Pockwock Lake 05-Jan-05 0.044

Pockwock Lake 17-May-05 35 0.012 0.55 <2 5

Pockwock Lake 02-Aug-05 3.9 0.013 0.42 <2 25

Pockwock Lake 28-Sep-05 25 <0.005 0.59 <2 8

Pockwock Lake 15-Nov-05 3.4 <0.005 0.44 <2 4

Pockwock Lake 24-May-06 35 <0.005 0.36 <2 8

Pockwock Lake 01-Aug-06 3.9 <0.005 0.56 <2 10

Pockwock Lake 07-Nov-06 2.8 <0.005 0.34 <2 6

Pockwock Lake 29-May-07 3.1 <0.005 0.38 <2 9

Pockwock Lake 01-Aug-07 2.8 <0.005 0.29 <2 17

Pockwock Lake 18-Sep-07 3 <0.005 0.38 <2 8

Pockwock Lake 05-Nov-07 2.8 <0.005 0.32 <2 <5

Pockwock Lake 20-May-09 3.2 <0.005 0.5 <2 <5

Pockwock Lake 20-May-09 3.1 <0.005 0.5 <2 8

Pockwock Lake 20-May-09 <0.005

Pockwock Lake 20-May-09 <0.005

Pockwock Lake 15-Jul-09 2.7 <0.005 0.32 5

Shelburne River 12-Aug-02 0.69

Shelburne River 27-Nov-02 0.62

Shelburne River 28-Nov-02 0.73

Shelburne River 10-Jul-03 12.6 0.011 0.93 <2 <5

Shelburne River 10-Jul-03 0.72

Shelburne River 29-Jul-03 10.1 0.024 1.1 <2 <2

Shelburne River 29-Jul-03 0.97

Shelburne River 28-Nov-03 19 0.03 0.85 <2 18

Shelburne River 28-Nov-03 0.44

Shelburne River 22-Jun-04 11.1 0.025 0.55 <2 <2

Shelburne River 06-Jul-04 0.68

Shelburne River 29-Sep-04 11.8 0.023 0.83 <2 <2

Shelburne River 29-Sep-04 0.57

Shelburne River 09-Dec-04 18 0.011 0.78 <2 <2

Shelburne River 09-Dec-04 18.2 0.017 0.84 <2 <2

Shelburne River 27-Apr-05 11.2 0.019 0.84 <2 <2

Shelburne River 27-Apr-05 0.64

Shelburne River 05-Jul-05 15 0.036 0.67 <2 <5

Shelburne River 05-Jul-05 0.62

Shelburne River 03-Nov-05 22.1 0.01 0.55 <2 3
210

[APPENDICES]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

Alkalinity as  Aluminium Ammonia Antimony Barium Beryllium Bicarbonate as Boron Cadmium Calcium Carbonate as Chloride

Sample Station Date Sampled CaCO3 mg/L ug/L mg/L ug/L ug/L ug/L CaCo3 mg/L ug/L ug/L mg/L  CaCO3 mg/L mg/l
Shelburne River 03-Nov-05

Shelburne River 29-Nov-05 <1 314 0.02 <2 3 <2 <5 <2 <0.5 3.8
Shelburne River 29-Nov-05

Shelburne River 05-Jul-06 <1 372 0.03 <2 3 <2 <5 <2 <0.5 3.9
Shelburne River 23-May-07 <3.0 210 0.02 <2 3 <2 <5 <2 <0.5 4.7
Shelburne River 23-May-07

Shelburne River 26-Jul-07 <3.0 229 0.02 <2 3 <2 <5 <2 <0.5 4.3
Shelburne River 20-Dec-07 <1.0 302 0.02 <2 3 <2 <5 <2 <0.5 4.6
Shelburne River 20-Dec-07

Shelburne River 29-Apr-08 <3.0 183 0.01 <2 2 <2 <5 <1 <0.5 3.9
Shelburne River 29-Apr-08

Shelburne River 07-Oct-08

Shelburne River 07-Oct-08 <3.0 386 0.01 <2 3 <2 <5 <1 <0.5 4.2
Shelburne River 13-Nov-08

Shelburne River 13-Nov-08 <3.0 473 0.02 <2 3 <2 <5 <1 <0.5 4.8
Shelburne River 14-May-09 <1 219 0.02 <2 3 <2 <5 <1 <0.5 4
Shelburne River 08-Jul-09 <1 289 0.02 <2 3 <2 <5 <1 0.5 4.7
North East Margaree 25-Sep-02

North East Margaree 26-Sep-02

North East Margaree 09-Jan-03 12 20 <0.01 <2 24 <5 12 5 <0.3 14 0.03 26
North East Margaree 06-May-03 53 117 <0.01 <2 16 <2 5.27 <5 <2 6.2 0.01 11
North East Margaree 06-May-03

North East Margaree 08-Jul-03 18 20 <0.01 <2 26 <2 17.94 6 <2 19 0.04 42
North East Margaree 08-Jul-03

North East Margaree 20-Nov-03 11 48 <0.01 <2 23 <2 10.98 7 <2 10.2 0.01 18
North East Margaree 20-Nov-03

North East Margaree 08-Jul-04 18 25 0.02 <2 26 <2 17.89 <5 <2 16.4 0.08 30
North East Margaree 08-Jul-04

North East Margaree 26-Oct-04 14 30 <0.01 <2 25 <2 13.97 <5 <0.3 12 0.02 22
North East Margaree 26-Oct-04

North East Margaree 15-Dec-04 9.6 48 <0.01 <2 20 <2 9.51 5 <2 9.6 0.06 17
North East Margaree 15-Dec-04

North East Margaree 11-May-05 9.9 75 0.01 <2 21 <2 9.88 <5 <2 8.5 0.01 15
North East Margaree 11-May-05

North East Margaree 29-Jun-05 18 17 0.04 <2 30 <2 17.96 <5 <2 21.1 0.03 44
North East Margaree 29-Jun-05

North East Margaree 14-Sep-05 13 139 <0.01 <2 23 <2 12.98 6 <2 10.1 0.01 18
North East Margaree 14-Sep-05

North East Margaree 01-Dec-05 10 49 <0.01 <2 20 <2 9.97 <5 <2 10.5 0.02 17

211

[APPENDICES]



NS Automated Surface Water Quality Monitoring Network@®Analysis and Interpretation 2009

Chlorophyll A Chromium Cobalt Colour

Conductivity Copper

Hardness as Iron

Lead Magnesium Manganese Nickel

Sample Station Date Sampled mg/m3 ug/L ug/lL  TCU umho/cm ug/lL  CaCo3mg/L ug/L ug/L mg/L ug/L ug/L
Shelburne River 03-Nov-05 37.8

Shelburne River 29-Nov-05 0.7 <2 <2 182 32.1 <2 193 <2 <0.5 11 <2
Shelburne River 29-Nov-05 34.8

Shelburne River 05-Jul-06 3.9 <2 <2 226 27.1 <2 301 <2 <0.5 10 <2
Shelburne River 23-May-07 2.6 <2 <2 124.8 30 <2 164 <2 <0.5 10 <2
Shelburne River 23-May-07 31.7

Shelburne River 26-Jul-07 0.6 <2 <2 121.6 29.6 <2 187 <2 <0.5 15 <2
Shelburne River 20-Dec-07 1.8 <2 <2 189 38.6 <2 200 <2 <0.5 11 <2
Shelburne River 20-Dec-07 38.5

Shelburne River 29-Apr-08 24 <2 <2 84 28.2 <2 126 <2 <0.5 8 <2
Shelburne River 29-Apr-08 29.5

Shelburne River 07-Oct-08 35.1

Shelburne River 07-Oct-08 4.8 <2 <2 160 31.56 <2 292 <2 <0.5 10 <2
Shelburne River 13-Nov-08 40.7

Shelburne River 13-Nov-08 22 <2 <2 198 39.5 <2 295 <2 <0.5 12 <2
Shelburne River 14-May-09 4.2 <2 <2 102 29.4 <2 145 <2 <0.5 9 <2
Shelburne River 08-Jul-09 1.6 <2 <2 125 29.1 <2 233 <2 <0.5 10 <2
North East Margaree 25-Sep-02 96.2

North East Margaree 26-Sep-02 127

North East Margaree 09-Jan-03 0.3 <2 <1 5.3 180 <2 41.1 <20 <0.5 15 2 <2
North East Margaree 06-May-03 0.4 <2 <2 19 77.4 <2 18.8 36 <2 0.8 3 <2
North East Margaree 06-May-03 78

North East Margaree 08-Jul-03 0.3 <2 <2 6.5 265 <2 54.4 <20 <2 17 3 <2
North East Margaree 08-Jul-03 267

North East Margaree 20-Nov-03 0.4 <2 <2 9 123 <2 31.2 47 <2 1.4 3 <2
North East Margaree 20-Nov-03 116

North East Margaree 08-Jul-04 0.6 <2 <2 12.3 206 <2 47.5 <20 <2 1.6 2 <2
North East Margaree 08-Jul-04 206

North East Margaree 26-Oct-04 0.2 <2 <1 17 158 <2 35.7 <50 <0.5 1.4 2 <2
North East Margaree 26-Oct-04 157

North East Margaree 15-Dec-04 0.1 <2 <2 18 118 <2 28.9 <20 <2 1.2 3 <2
North East Margaree 15-Dec-04 120

North East Margaree 11-May-05 0.3 <2 <2 16.3 105 <2 25.7 25 <2 1.1 <2 <2
North East Margaree 11-May-05 104

North East Margaree 29-Jun-05 0.4 <2 <2 5.7 279 <2 60.1 <20 <2 1.8 <2 <2
North East Margaree 29-Jun-05 281

North East Margaree 14-Sep-05 0.4 <2 <2 54.3 130 <2 30.1 126 <2 1.2 4 <2
North East Margaree 14-Sep-05 131

North East Margaree 01-Dec-05 1.1 <2 <2 9.8 129 <2 31.1 23 <2 1.2 2 <2
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Nitrate+Nitrite  Ortho Phosphorus Potassium Selenium Silica Sodium Sulfate Suspended Tin  Total Nitrogen

Sample Station Date Sampled mg/L mg/L pH mg/L ug/L mg/L mg/L mg/L  Solids mg/L  ug/L mg/L
Shelburne River 03-Nov-05 4.3

Shelburne River 29-Nov-05 0.01 <0.005 4.3 <0.5 <2 4.1 22 <5 1 <2 0.31
Shelburne River 29-Nov-05 4.3

Shelburne River 05-Jul-06 <0.01 <0.005 45 <0.5 <2 3.1 24 <5 2 <2 0.34
Shelburne River 23-May-07 <0.01 <0.005 4.6 <0.5 <2 5 24 <5.00 <10 <2 0.18
Shelburne River 23-May-07 45

Shelburne River 26-Jul-07 <0.01 <0.005 4.7 <0.5 <2 1 2.7 <5.00 2 <2 0.25
Shelburne River 20-Dec-07 <0.01 <0.005 4.4 <0.5 <2 4.4 25 <5.00 <15 <2 0.3
Shelburne River 20-Dec-07 4.4

Shelburne River 29-Apr-08 <0.01 <0.005 4.6 <0.5 <2 2.6 22 <5.00 2 <2 0.19
Shelburne River 29-Apr-08 45

Shelburne River 07-Oct-08 4.6

Shelburne River 07-Oct-08 <0.01 <0.005 45 <0.5 <2 24 2.6 <5.00 10 <2 0.38
Shelburne River 13-Nov-08 4.3

Shelburne River 13-Nov-08 <0.01 <0.005 4.4 <0.5 <2 4.4 3 <5.00 <3.0 <2 0.36
Shelburne River 14-May-09 <0.01 <0.005 45 <0.5 <2 2.3 2.6 <5.00 <3.0 <2 0.21
Shelburne River 08-Jul-09 <0.01 <0.005 45 <0.5 <2 14 2.7 <5.00 <1.2 <2 0.29
North East Margaree 25-Sep-02 7

North East Margaree 26-Sep-02 7.2

North East Margaree 09-Jan-03 0.11 <0.001 7.4 0.4 <2 5 15.4 25 <1.5 0.28
North East Margaree 06-May-03 0.03 <0.001 7.4 <0.5 <2 4.7 6.4 13 14 <2 0.08
North East Margaree 06-May-03 6.8

North East Margaree 08-Jul-03 0.04 <0.001 7.4 0.5 <2 7.3 24.7 39 17 <2 0.11
North East Margaree 08-Jul-03 7.3

North East Margaree 20-Nov-03 0.06 <0.001 7.1 <0.5 <2 7.6 10.4 16 15 <2 0.11
North East Margaree 20-Nov-03 7.3

North East Margaree 08-Jul-04 0.03 <0.001 7.7 0.5 <2 6.6 21.1 33 <3.0 <2 0.09
North East Margaree 08-Jul-04 7.5

North East Margaree 26-Oct-04 <0.01 <0.001 7.2 0.4 <2 7 14.2 22 <15 <2 0.14
North East Margaree 26-Oct-04 7.2

North East Margaree 15-Dec-04 0.11 0.002 7.8 <0.5 <2 6.8 10.4 19 <0.6 <2 0.25
North East Margaree 15-Dec-04 7.8

North East Margaree 11-May-05 0.03 <0.005 7.1 <0.5 <2 6 9.9 15 <0.6 <2 0.08
North East Margaree 11-May-05 7.1

North East Margaree 29-Jun-05 0.05 <0.005 7.3 0.6 <2 6.3 28.2 39 1.2 <2 0.18
North East Margaree 29-Jun-05 7.2

North East Margaree 14-Sep-05 0.03 <0.005 7 <0.5 <2 6.3 10.9 20 1 <2 0.17
North East Margaree 14-Sep-05 7

North East Margaree 01-Dec-05 0.08 <0.005 7.3 <0.5 <2 7.3 11 21 <0.6 <2 0.17
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Total Organic  Total Phosphorus  Turbidity Vanadium Zinc
Sample Station Date Sampled Carbon mg/L mg/L NTU ug/L ug/L
Shelburne River 03-Nov-05 0.53
Shelburne River 29-Nov-05 19.3 0.01 0.82 <2 <2
Shelburne River 29-Nov-05 1.13
Shelburne River 05-Jul-06 20 0.007 0.55 <2 2
Shelburne River 23-May-07 12.5 0.13 0.6 <2 <5
Shelburne River 23-May-07 0.66
Shelburne River 26-Jul-07 10.4 0.007 1 <2 <50
Shelburne River 20-Dec-07 17.2 0.01 0.96 <2 <50
Shelburne River 20-Dec-07 0.56
Shelburne River 29-Apr-08 10.3 0.009 0.87 <2 <50
Shelburne River 29-Apr-08 0.58
Shelburne River 07-Oct-08 0.63
Shelburne River 07-Oct-08 19.4 0.009 0.64 <2 <5
Shelburne River 13-Nov-08 0.52
Shelburne River 13-Nov-08 22.1 0.007 0.55 <2 <5
Shelburne River 14-May-09 12.1 <0.005 0.57 <2 5
Shelburne River 08-Jul-09 14.6 0.006 0.73 <2 <5
North East Margaree 25-Sep-02 0.26
North East Margaree 26-Sep-02 0.19
North East Margaree 09-Jan-03 1.4 0.013 0.12 <2 <2
North East Margaree 06-May-03 3.2 0.009 0.51 <2 <5
North East Margaree 06-May-03 0.37
North East Margaree 08-Jul-03 1.6 0.012 0.13 <2 <2
North East Margaree 08-Jul-03 0.13
North East Margaree 20-Nov-03 3.8 0.037 0.43 <2 3
North East Margaree 20-Nov-03 0.18
North East Margaree 08-Jul-04 2.9 0.05 0.27 <2 <2
North East Margaree 08-Jul-04 0.13
North East Margaree 26-Oct-04 25 0.033 0.18 <2 10
North East Margaree 26-Oct-04 0.11
North East Margaree 15-Dec-04 21 0.043 0.31 <2 <2
North East Margaree 15-Dec-04 0.17
North East Margaree 11-May-05 1.9 0.007 0.37 <2 <2
North East Margaree 11-May-05 0.25
North East Margaree 29-Jun-05 1.7 0.028 0.26 <2 6
North East Margaree 29-Jun-05 0.18
North East Margaree 14-Sep-05 7.3 0.011 0.36 <2 <5
North East Margaree 14-Sep-05 0.17
North East Margaree 01-Dec-05 1.7 0.008 0.42 <2 <2
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Alkalinity as  Aluminium Ammonia Antimony Barium Beryllium Bicarbonate as Boron Cadmium Calcium Carbonate as Chloride

Sample Station Date Sampled CaCO3 mg/L ug/L mg/L ug/L ug/L ug/L CaCo3 mg/L ug/L ug/L mg/L  CaCO3 mg/L mg/l

North East Margaree 01-Dec-05

North East Margaree 22-Jun-06 14 55 0.02 <2 30 <2 13.98 6 <2 16.3 0.02 28

North East Margaree 22-Jun-06

North East Margaree 21-Sep-06 18 20 0.01 <2 30 <2 17.98 5 <2 19.7 0.02 41

North East Margaree 21-Sep-06

North East Margaree 14-Dec-06 11 48 <0.01 <2 20 <2 10.98 <5 <2 9.3 0.02 16

North East Margaree 14-Dec-06

North East Margaree 26-Apr-07 7.3 80 <0.01 <2 20 <2 7.29 <5 <2 7.7 0.01 14

North East Margaree 26-Apr-07

North East Margaree 14-3ul-07 14 29 <0.01 <2 24 <2 13.95 <5 <2 13.7 0.03 28

North East Margaree 14-Jul-07

North East Margaree 23-Aug-07 13 80 <0.01 <2 18 <2 12.96 6 <2 9.4 0.02 16

North East Margaree 08-Nov-07 9.7 110 <0.01 <2 20 <2 9.69 <5 <1 74 0.01 14

North East Margaree 08-May-08 7 110 <0.01 <2 18 <2 6.99 <5 <1 55 0.01 9.8

North East Margaree 04-Jun-08 11 59 0.01 <2 20 <2 10.92 <5 <1 8.9 0.05 16

North East Margaree 22-Oct-08

North East Margaree 22-Oct-08 15 47 <0.01 <2 23 <2 14.96 <5 <1 12.2 0.03 0.649

North East Margaree 04-Dec-08 10 62 <0.01 <2 20 <2 9.94 <5 <1 8.3 0.04 0.367

North East Margaree 04-Dec-08

North East Margaree 07-May-09 55 153 <0.01 <2 16 <2 <5 <1 5.2 6.3

North East Margaree 26-Aug-09 14.1 140 <0.01 <2 28 <2 14.04 6 <1 13.5 0.04 0.705

Kelley River 26-Aug-04 5.9 147 0.03 <2 6 <2 5.9 8 <2 13 0 4.8

Kelley River 17-Dec-04 1.2 135 0.01 <2 11 <2 1.2 3 <2 0.7 0 3.2

Kelley River 21-Jun-05 3.6 171 0.02 <2 7 <2 3.6 <5 3 0.6 0 3.1

Kelley River 21-Jun-05

Kelley River 13-Oct-05 <1 345 0.02 <2 23 <2 6 <2 11 34

Kelley River 13-Oct-05

Kelley River 18-May-06 2.3 162 <0.01 <2 7 <2 2.3 <5 <2 0.7 0 29

Kelley River 27-Jul-06 17 254 0.02 <2 13 <2 17 <5 <2 0.8 0 3

Kelley River 27-Jul-06

Kelley River 12-Oct-06 17 196 0.01 <2 13 <2 17 5 <2 1.2 0 4.2

Kelley River 12-Oct-06

Kelley River 12-Dec-06 13 128 <0.01 <2 10 <2 13 <5 <2 0.6 0 3.3

Kelley River 12-Dec-06

Kelley River 18-Jul-07 6.2 106 0.03 <2 4 <2 6.19 12 <2 1 0 3.9

Kelley River 27-Sep-07 6.1 115 0.01 <2 6 <2 6.08 8 <2 1 0.01 45

Kelley River 01-May-08 <3.0 140 0.01 <2 8 <2 <5 <1 0.5 2.3

Kelley River 11-Jun-08 <3.0 181 <0.01 <2 6 <2 <5 <1 0.7 3

Kelley River 28-Aug-08 <3.0 337 <0.01 <2 17 <2 <5 <1 1 3.6
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Chlorophyll A Chromium Cobalt Colour Conductivity Copper Hardnessas Iron Lead Magnesium Manganese Nickel

Sample Station Date Sampled mg/m3 ug/L ug/lL  TCU umho/cm ug/lL  CaCo3 mg/L ug/L ug/L mg/L ug/L ug/L

North East Margaree 01-Dec-05 128

North East Margaree 22-Jun-06 1.7 <2 <2 20.5 189 <2 47.2 40 <2 1.6 3 <2

North East Margaree 22-Jun-06 190

North East Margaree 21-Sep-06 1.2 <2 <2 7.6 264 <2 56.1 <20 <2 1.7 2 <2

North East Margaree 21-Sep-06 261

North East Margaree 14-Dec-06 1.8 <2 <2 12 118 <2 27.7 27 <2 1.1 2 3

North East Margaree 14-Dec-06 115

North East Margaree 26-Apr-07 21 <2 <2 23.8 99.6 <2 23.3 35 <2 1 4 <2

North East Margaree 26-Apr-07 99

North East Margaree 14-3ul-07 <0.5 <2 <2 11.2 182 <2 39.9 <20 <2 14 <2 <2

North East Margaree 14-Jul-07 182

North East Margaree 23-Aug-07 <0.5 <2 <2 21 118 <2 28.4 35 <2 1.2 3 <2

North East Margaree 08-Nov-07 1.1 <2 <2 36 99 <2 23 82 <2 1.1 4 <2

North East Margaree 08-May-08 1.7 <2 <2 21 72.4 <2 16.6 <50 <2 0.7 3 <2

North East Margaree 04-Jun-08 2 <2 <2 17 117 <2 26.3 68 <2 1 2 <2

North East Margaree 22-Oct-08 160

North East Margaree 22-Oct-08 1.3 <2 <2 19 160 <2 36.2 <50 <2 1.4 2 <2

North East Margaree 04-Dec-08 11 <2 <2 17 95.9 <2 23.6 <50 <2 0.7 2 <2

North East Margaree 04-Dec-08 98.4

North East Margaree 07-May-09 0.3 <2 <2 30 56.7 3 100 <2 0.7 4 <2

North East Margaree 26-Aug-09 0.5 <2 <2 56 175 <2 40.3 83 <2 1.6 4 <2

Kelley River 26-Aug-04 0.4 <2 <2 86.3 34 <2 6.1 457 <2 0.7 17 <2

Kelley River 17-Dec-04 0.5 <2 <2 82 22.9 <2 257 <2 <0.5 103 <2

Kelley River 21-Jun-05 0.6 <2 <2 92.1 21 <2 404 <2 <0.5 28 <2

Kelley River 21-Jun-05 211

Kelley River 13-Oct-05 0.2 <2 <2 133.5 26.2 <2 5.2 728 <2 0.6 263 <2

Kelley River 13-Oct-05 25.9

Kelley River 18-May-06 18 <2 <2 84.9 22.5 <2 333 <2 <0.5 46 <2

Kelley River 27-Jul-06 11 <2 <2 173 22.1 <2 787 <2 <0.5 170 <2

Kelley River 27-Jul-06 22.2

Kelley River 12-Oct-06 0.8 <2 <2 115.2 27.5 <2 5.1 630 <2 0.5 121 <2

Kelley River 12-Oct-06 27.8

Kelley River 12-Dec-06 <0.5 <2 <2 65 22.8 <2 280 <2 <0.5 77 <2

Kelley River 12-Dec-06 23.2

Kelley River 18-Jul-07 3.8 <2 <2 71.6 31.9 <2 5 493 <2 0.6 26 <2

Kelley River 27-Sep-07 34 <2 <2 57 34.9 <2 5 448 <2 0.6 22 <2

Kelley River 01-May-08 11 <2 <2 54 17.4 204 <2 <2 <0.5 46 <2

Kelley River 11-Jun-08 2 <2 <2 84 21.58 <2 483 <2 <0.5 30 <2

Kelley River 28-Aug-08 1.2 <2 <2 157 24.6 <2 4.6 885 <2 0.5 206 <2
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Nitrate+Nitrite  Ortho Phosphorus Potassium Selenium Silica Sodium Sulfate Suspended Tin  Total Nitrogen

Sample Station Date Sampled mg/L mg/L pH mg/L ug/L mg/L mg/L mg/L  Solids mg/L  ug/L mg/L
North East Margaree 01-Dec-05 7.1

North East Margaree 22-Jun-06 0.05 <0.005 7.1 0.6 <2 6.6 21.7 25 1.2 <2 0.14
North East Margaree 22-Jun-06 7.4

North East Margaree 21-Sep-06 0.02 <0.005 7 0.6 <2 7 25.7 36 1 <2 0.08
North East Margaree 21-Sep-06 7.4

North East Margaree 14-Dec-06 0.12 <0.005 7.2 <0.5 <2 7.5 10 16 <1.0 <2 0.17
North East Margaree 14-Dec-06 7.1

North East Margaree 26-Apr-07 0.1 <0.005 7 <0.5 <2 5 8 14 <1.5 <2 0.15
North East Margaree 26-Apr-07 7

North East Margaree 14-3ul-07 0.03 <0.005 74 <0.5 <2 6.7 17.2 25 13 <2 0.08
North East Margaree 14-Jul-07 7.4

North East Margaree 23-Aug-07 0.06 <0.005 7.3 <0.5 <2 7.1 10.1 17 2 <2 0.15
North East Margaree 08-Nov-07 0.11 <0.005 6.9 <0.5 <2 6.4 8.4 13 <3.0 <2 0.21
North East Margaree 08-May-08 0.04 <0.005 7 <0.5 <2 49 6.3 10 2 <2 0.12
North East Margaree 04-Jun-08 0.05 <0.005 7.7 <0.5 <2 6 9.6 17 <15 <2 0.16
North East Margaree 22-Oct-08 7.6

North East Margaree 22-Oct-08 <0.01 <0.005 7.3 0.5 <2 6.6 14.6 23 <3.0 <2 0.07
North East Margaree 04-Dec-08 0.13 <0.005 7.6 <0.5 <2 7 9.3 15 <1.5 <2 0.18
North East Margaree 04-Dec-08 6.7

North East Margaree 07-May-09 0.08 <0.005 7.1 <0.5 <2 4.3 45 8.3 3 <2 0.16
North East Margaree 26-Aug-09 0.07 <0.005 75 <0.5 <2 6.4 16.6 26 1.2 <2 0.23
Kelley River 26-Aug-04 <0.01 <0.001 6.5 <0.5 <2 3.1 3.9 <1 <15 <2 0.39
Kelley River 17-Dec-04 0.04 0.007 5.2 <0.5 <2 3.3 2.3 <1 0.8 <2 0.17
Kelley River 21-Jun-05 <0.01 <0.005 5.9 <0.5 <2 2.7 24 <2 <0.6 <2 0.23
Kelley River 21-Jun-05 6.2

Kelley River 13-Oct-05 <0.01 <0.005 4.7 <0.5 <2 2.7 25 <2 <0.6 <2 0.3
Kelley River 13-Oct-05 4.7

Kelley River 18-May-06 <0.01 <0.005 6.1 <0.5 <2 22 24 <5 0.8 <2 0.24
Kelley River 27-Jul-06 <0.01 <0.005 51 <0.5 <2 34 2.3 <5 1.2 <2 0.28
Kelley River 27-Jul-06 5.3

Kelley River 12-Oct-06 <0.01 <0.005 53 <0.5 <2 3.8 2.8 <5.00 <15 <2 0.25
Kelley River 12-Oct-06 5.4

Kelley River 12-Dec-06 0.04 <0.005 5.4 <0.5 <2 3.9 2.2 <5.00 <1.0 <2 0.21
Kelley River 12-Dec-06 55

Kelley River 18-Jul-07 <0.01 <0.005 6.8 <0.5 <2 1.9 4.9 <5.00 <15 <2 0.22
Kelley River 27-Sep-07 <0.01 <0.005 7.2 <0.5 <2 3.2 4.8 <5.00 <1.0 <2 0.25
Kelley River 01-May-08 <0.01 <0.005 5.9 <0.5 <2 22 22 <5.00 <15 <2 0.15
Kelley River 11-Jun-08 <0.01 <0.005 6.2 <0.5 <2 2.6 25 <5.00 <15 <2 0.26
Kelley River 28-Aug-08 <0.01 <0.005 53 <0.5 <2 3.2 2.6 <5.00 5 <2 0.43
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Total Organic  Total Phosphorus

Turbidity Vanadium  Zinc

Sample Station Date Sampled Carbon mg/L mg/L NTU ug/L ug/L
North East Margaree 01-Dec-05 0.32

North East Margaree 22-Jun-06 3.1 <0.005 0.33 <2 <2
North East Margaree 22-Jun-06 0.26

North East Margaree 21-Sep-06 1.2 0.011 0.14 <2 <2
North East Margaree 21-Sep-06 0.16

North East Margaree 14-Dec-06 1.9 0.007 0.77 <2 4
North East Margaree 14-Dec-06 0.3

North East Margaree 26-Apr-07 2.7 <0.005 0.4 <2 <50
North East Margaree 26-Apr-07 0.31

North East Margaree 14-Jul-07 1.2 0.009 0.18 <2 <5
North East Margaree 14-Jul-07 0.17

North East Margaree 23-Aug-07 3.1 0.007 0.31 <2 <5
North East Margaree 08-Nov-07 51 0.006 0.39 <2 <5
North East Margaree 08-May-08 3.3 0.007 0.26 <2 <5
North East Margaree 04-Jun-08 2.6 0.007 0.32 <2 <5
North East Margaree 22-Oct-08 0.25

North East Margaree 22-Oct-08 2.6 0.009 0.21 <2 5
North East Margaree 04-Dec-08 4.6 0.005 0.24 <2 <5
North East Margaree 04-Dec-08 0.17

North East Margaree 07-May-09 4.4 <0.005 0.64 <2 20
North East Margaree 26-Aug-09 7.7 0.012 0.37 <2 <5
Kelley River 26-Aug-04 13.7 0.036 0.63 <2 <2
Kelley River 17-Dec-04 8.5 0.032 0.62 <2 3
Kelley River 21-Jun-05 12.5 0.02 0.62 <2 7
Kelley River 21-Jun-05 0.64

Kelley River 13-Oct-05 17.9 0.012 0.98 <2 <5
Kelley River 13-Oct-05 0.96

Kelley River 18-May-06 10.1 0.006 0.7 <2 78
Kelley River 27-Jul-06 20.6 0.01 0.55 <2 3
Kelley River 27-Jul-06 0.68

Kelley River 12-Oct-06 15.5 0.009 0.43 <2 2
Kelley River 12-Oct-06 0.48

Kelley River 12-Dec-06 7.3 0.006 0.47 <2 3
Kelley River 12-Dec-06 0.68

Kelley River 18-Jul-07 7 0.01 1.14 <2 <5
Kelley River 27-Sep-07 8.1 0.007 1.03 <2 22
Kelley River 01-May-08 6.8 0.007 0.65 <2 <5
Kelley River 11-Jun-08 10.4 0.01 0.78 <2 <5
Kelley River 28-Aug-08 21.2 0.011 0.65 <2 <5
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Alkalinity as  Aluminium Ammonia Antimony Barium Beryllium Bicarbonate as Boron Cadmium Calcium Carbonate as Chloride

Sample Station Date Sampled CaCO3 mg/L ug/L mg/L ug/L ug/L ug/L CaCo3 mg/L ug/L ug/L mg/L  CaCO3 mg/L mg/l
Kelley River 29-Oct-08

Kelley River 29-Oct-08 <3.0 245 <0.01 <2 17 <2 <5 <1 1 45

Kelley River 21-May-09 <1.0 190 0.01 <2 7 <2 6 <1 0.6 25

Kelley River 07-Jul-09 1.2 238 0.02 <2 11 <2 1.2 <5 <1 0.8 0 35

Lahave River 07-May-08 <3.0 146 0.02 <2 3 <2 <5 <1 1.3 6.1

Lahave River 07-May-08 <3.0 146 0.02 <2 3 <2 <5 <1 1.3 6.1

Lahave River 12-Jun-08 <3.0 174 0.01 <2 3 <2 <5 <1 14 5.6

Lahave River 30-Oct-08 3.8 329 <0.01 <2 5 <2 <5 <1 21 7.4

Lahave River 26-Nov-08

Lahave River 26-Nov-08 3.9 209 0.02 <2 4 <2 <5 <1 2.3 9.8

Lahave River 14-May-09 1.8 177 0.02 >2 3 <2 <5 <1 1.3 5.4

Lahave River 08-Jul-09 2.8 224 0.02 <2 4 <2 2.8 <5 <1 2.1 0 5.9

St. Mary's River 10-May-07 3 66 <0.01 <2 7 <2 2.99 <5 <2 14 0 5.9

St. Mary's River 10-May-07

St. Mary's River 11-Jul-07 44 94 <0.01 <2 8 <2 44 7 <2 1.6 0 5.4

St. Mary's River 01-Nov-07 4.1 100 0.02 <2 8 <2 4.1 6 <1 1.6 0 5.6

St. Mary's River 01-Nov-07

St. Mary's River 06-Dec-07 <3.0 89 <0.01 <2 8 <2 <5 <1 15 6.4

St. Mary's River 06-Dec-07

St. Mary's River 16-Jun-09 3.2 81 0.02 <2 6 <2 3.19 6 <1 1.2 0 0.141
St. Mary's River 11-Aug-09 44 93 0.02 <2 6 <2 4.39 5 <1 14 0 0.152
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Chlorophyll A Chromium Cobalt Colour Conductivity Copper Hardnessas Iron Lead Magnesium Manganese Nickel

Sample Station Date Sampled mg/m3 ug/L ug/lL  TCU umho/cm ug/lL  CaCo3mg/L ug/L ug/L mg/L ug/L ug/L
Kelley River 29-Oct-08 27.5

Kelley River 29-Oct-08 14 <2 <2 95 27.3 <2 573 <2 0.6 142 <2
Kelley River 21-May-09 0.3 <2 <2 80 17.6 <2 360 <2 <0.5 57 <2
Kelley River 07-Jul-09 0.3 <2 <2 116 21.6 <2 690 <2 0.5 56 <2
Lahave River 07-May-08 3.1 <2 <2 51 32.6 <2 5.3 178 <2 0.5 29 <2
Lahave River 07-May-08 3.1 <2 <2 51 32.6 <2 5.3 178 <2 0.5 29 <2
Lahave River 12-Jun-08 25 <2 <2 63 31.89 <2 268 <2 <0.5 47 <2
Lahave River 30-Oct-08 24 <2 <2 94 41 <2 8.5 500 <2 0.8 92 <2
Lahave River 26-Nov-08 52.6

Lahave River 26-Nov-08 1.6 <2 <2 78 51.4 <2 9.4 337 <2 0.9 57 <2
Lahave River 14-May-09 0.8 <2 <2 58 31.6 <2 231 <2 0.6 36 <2
Lahave River 08-Jul-09 1.2 <2 <2 88 33.3 <2 442 <2 0.6 45 <2
St. Mary's River 10-May-07 15 <2 <2 27.4 35.9 <2 6 103 <2 0.6 32 <2
St. Mary's River 10-May-07 35

St. Mary's River 11-Jul-07 0.8 <2 <2 51.8 34 <2 6.5 256 <2 0.6 49 <2
St. Mary's River 01-Nov-07 1.2 <2 <2 40 337 <2 6.9 259 <2 0.7 23 <2
St. Mary's River 01-Nov-07 33.9

St. Mary's River 06-Dec-07 14 <2 <2 29 35.2 <2 6.6 158 <2 0.7 31 <2
St. Mary's River 06-Dec-07 34.3

St. Mary's River 16-Jun-09 0.7 <2 <2 33 30.8 <2 5.5 210 <2 0.6 54 <2
St. Mary's River 11-Aug-09 0.4 <2 <2 45 33.3 <2 6 391 <2 0.6 67 <2
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Nitrate+Nitrite  Ortho Phosphorus Potassium Selenium Silica Sodium Sulfate Suspended Tin  Total Nitrogen

Sample Station Date Sampled mg/L mg/L pH mg/L ug/L mg/L mg/L mg/L  Solids mg/L  ug/L mg/L
Kelley River 29-Oct-08 6.4

Kelley River 29-Oct-08 <0.01 <0.005 6.3 0.5 <2 4.1 25 <5.00 <3.0 <2 0.27
Kelley River 21-May-09 <0.01 <0.005 5.7 <0.5 <2 1.8 1.7 <5.00 <1.2 <2 0.22
Kelley River 07-Jul-09 <0.01 <0.005 5.8 <0.5 <2 3 2.7 <5.00 1.2 <2 0.31
Lahave River 07-May-08 <0.01 <0.005 7.6 <0.5 <2 15 3.6 <5.00 <15 <2 0.22
Lahave River 07-May-08 <0.01 <0.005 7.6 <0.5 <2 15 3.6 <5.00 <15 <2 0.22
Lahave River 12-Jun-08 <0.01 <0.005 6.2 <0.5 <2 1.7 34 <5.00 4 <2 0.26
Lahave River 30-Oct-08 <0.01 <0.005 6 0.7 <2 44 4.2 <5.00 <3.0 <2 0.34
Lahave River 26-Nov-08 6.4

Lahave River 26-Nov-08 0.07 <0.005 6.2 0.6 <2 5 5 5 2 <2 0.33
Lahave River 14-May-09 <0.01 <0.005 6.4 0.5 <2 21 4.2 <5.00 <3.0 <2 0.19
Lahave River 08-Jul-09 0.02 <0.005 6.6 <0.5 <2 3.1 3.9 <5 1.6 <2 0.36
St. Mary's River 10-May-07 0.06 <0.005 7.2 <0.5 <2 1.2 3.7 <5.00 <3.0 <2 0.17
St. Mary's River 10-May-07 6.8

St. Mary's River 11-Jul-07 0.04 <0.005 6.5 <0.5 <2 15 3.6 <5.00 <1.5 <2 0.2
St. Mary's River 01-Nov-07 0.05 <0.005 6.6 <0.5 <2 3 3.8 <5.00 <3.0 <2 0.2
St. Mary's River 01-Nov-07 6.6

St. Mary's River 06-Dec-07 0.09 <0.005 6.7 <0.5 <2 3.3 35 <5.00 <3.0 <2 0.22
St. Mary's River 06-Dec-07 6.2

St. Mary's River 16-Jun-09 0.02 <0.005 6.8 <0.5 <2 <1.0 3.6 <5.00 <3.0 <2 0.18
St. Mary's River 11-Aug-09 0.03 <0.005 6.9 <0.5 <2 1.3 4.3 <5.00 <1.5 <2 0.28
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Total Organic  Total Phosphorus

Turbidity Vanadium  Zinc

Sample Station Date Sampled Carbon mg/L mg/L NTU ug/L ug/L
Kelley River 29-Oct-08 0.96

Kelley River 29-Oct-08 13.3 0.006 1.02 <2 <5
Kelley River 21-May-09 10.4 0.007 0.56 <2 6
Kelley River 07-Jul-09 15.4 0.011 0.68 <5 <5
Lahave River 07-May-08 6.9 0.009 0.64 <2 <5
Lahave River 07-May-08 6.9 0.009 0.64 <2 <5
Lahave River 12-Jun-08 8.9 0.008 1.14 <2 <5
Lahave River 30-Oct-08 14.1 0.013 1.8 <2 <5
Lahave River 26-Nov-08 1.26

Lahave River 26-Nov-08 11.1 0.015 1.2 <2 <5
Lahave River 14-May-09 7.8 <0.005 0.77 <2 <5
Lahave River 08-Jul-09 11.7 0.012 1.03 <2 6
St. Mary's River 10-May-07 3.8 0.005 0.55 <2 <5
St. Mary's River 10-May-07 0.56

St. Mary's River 11-Jul-07 5.9 0.006 0.83 <2 <5
St. Mary's River 01-Nov-07 6.5 0.007 0.68 <2 <5
St. Mary's River 01-Nov-07 0.64

St. Mary's River 06-Dec-07 4.8 <0.005 0.68 <2 6
St. Mary's River 06-Dec-07 0.6

St. Mary's River 16-Jun-09 4.4 0.006 1.54 <2 <5
St. Mary's River 11-Aug-09 6.7 0.009 0.66 <2 <5
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APPENDIX IV — LAND USE

DETAILED BREAKDOWN OF LAND USE CATEGORIES

Table IV - 1 Pockwock Lake Watershed land classificatiomonditions

POCKWOCK WATERSHED LAND CLASSIFICATION CONDITIONS
For/Non Description Grouping Area (km) % of Group % of Watershed| Group % of Watershed

Agriculture Agriculture 0.00 100.00 0.01 0.0
Rock barren-<49%exposed rock>25%live tree cvr Barren 0.16 49.70 0.29 0.6
Barren-<25%live tree cvr >50%rock/woody plants Barren 0.04 11.84 0.07
Gravel pit-activer/non used extract gravel Barren 0.12 38.47 0.22
Clear Cut-<25%residuals in crn closure Clearcut 6.89 98.83 12.77 12.9
Partial depletion not verified Clearcut 0.08 1.17 0.15
Natural Forest Stand (not treated silviculturally) Forest 32.53 99.44 60.28 60.6
Treated Forest Stand (treatment not classified) Forest 0.09 0.27 0.16
Dead-stand w<25%crn close live material Forest 0.09 0.27 0.17
Treated stand-silvicult treat identif Forest 0.00 0.01 0.01
Urban Urban 0.68 46.00 1.25 2.7
Misc-nonforested misc (eg. old mill, rifle range) Urban 0.04 2.62 0.07
Powerline corridor Urban 0.22 14.98 0.41
Road Corridor Urban 0.54 36.41 0.99
Wetlands general-wet not lake/river/stream/bog Wetland/Water 0.73 5.85 1.35 23.1
Open bogs-mostly ericaceous plnts<25%live tree Wetland/Water 0.48 3.82 0.88
Treed bogs-mostly ericaceous>25%stunt tree Wetland/Water 0.54 4.34 1.00
Lake wetland-wetland in freshwater Wetland/Water 0.09 0.70 0.16
Inland water-lks, rivers, reservoirs, canal, pond Wetland/Water 10.65 85.29 19.74

Totals 53.97 100.00 100.0
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Table IV - 2 Shelburne River Watershed land classifican conditions

SHELBURNE RIVER WATERSHED LAND CLASSIFICATION CONDOIONS

For/Non Description Grouping Area (km) % of Group % of Watershed | Group % of Watershed
Rock barren-<49%exposed rock>25%live tree cvr Barren 1.13 7.09 0.42 5.92
Barren-<25%live tree cvr >50%rock/woody plants Barren 14.70 92.58 5.48 5.92
Gravel pit-activer/non used extract gravel Barren 0.05 0.33 0.02 5.92
Clear Cut-<25%residuals in crn closure Clearcut 0.80 76.48 0.30 0.39
Partial depletion verified-cut hrdwd resid>24%crn Clearcut 0.25 23.52 0.09 0.39
Natural Forest Stand (not treated silviculturally) Forest 200.78 99.25 74.83 75.40
Treated Forest Stand (treatment not classified) Forest 0.28 0.14 0.11 75.40
Dead-1-stand w 25-50% crn close live material Forest 0.05 0.03 0.02 75.40
Brush-<25%merch.tree cov>24%woody plants Forest 1.19 0.59 0.44 75.40
Brush-<25%merch.tree cov>24%woody plants Forest 0.00 0.00 0.00 75.40
Misc-nonforested misc (eg. old mill, rifle range) Urban 0.66 100.00 0.25 0.25
Wetlands general-wet not lake/river/stream/bog Wetland/Water 13.59 28.08 5.07 18.04
Beaver flowage Wetland/Water 0.39 0.81 0.15 18.04
Open bogs-mostly ericaceous plnts<25%live tree Wetland/Water 3.90 8.06 1.45 18.04
Treed bogs-mostly ericaceous>25%stunt tree Wetland/Water 3.94 8.14 1.47 18.04
Lake wetland-wetland in freshwater Wetland/Water 0.11 0.24 0.04 18.04
Inland water-lks, rivers, reservoirs, canal, pond Wetland/Water 26.47 54.67 9.87 18.04
Totals 268.30 100.00 100.00
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Table IV - 3 Northeast Margaree River Watershed land clasication conditions

NORTH EAST MARGAREE RIVER WATERSHED LAND CLASSIFICANON CONDITIONS

For/Non Description Grouping Area (km) % of Group % of Watershed Group % of Watershed
Agriculture Agriculture 2.8 100.0 0.8 0.8
Rock barren-<49%exposed rock>25%live tree cvr Barren 0.0 0.4 0.0 2.6
Barren-<25%live tree cvr >50%rock/woody plants Barren 9.4 98.0 2.6
Gravel pit-activer/non used extract gravel Barren 0.2 1.6 0.0
Clear Cut-<25%residuals in crn closure Clearcut 0.8 99.8 0.2 0.2
Partial depletion not verified Clearcut 0.0 0.2 0.0
Natural Forest Stand (not treated silviculturally) Forested 239.3 74.1 65.3 88.1
Treated Forest Stand (treatment not classified) Forested 29.5 9.1 8.0
Old field-<25% crn close and <1m height tree Forested 0.5 0.2 0.1
Dead-stand w<25%crn close live material Forested 1.2 0.4 0.3
Dead-1-stand w 25-50% crn close live material Forested 1.7 0.5 0.5
Dead-2-stand w51-100% crn close live mat. Forested 0.5 0.1 0.1
Treated stand-silvicult treat identif Forested 25.3 7.8 6.9
Dead-3-26-50%crn close/equiv dead mat Forested 0.9 0.3 0.2
Dead-4-51-75% crn close/equiv dead mat Forested 0.2 0.1 0.1
Plantation Forested 18.9 5.9 5.2
Brush-<25%merch.tree cov>24%woody plants Forested 2.4 0.7 0.7
Alders <75% cover Forested 1.5 0.5 0.4
Alders >75% cover Forested 1.0 0.3 0.3
Urban Urban 0.9 81.3 0.3 0.3
Misc-nonforested misc (eg. old mill, rifle range) Urban 0.0 3.1 0.0
Road Corridor Urban 0.2 155 0.0
Wetlands general-wet not lake/river/stream/bog Wetland/Water 5.3 18.1 1.4 8.0
Beaver flowage Wetland/Water 1.1 3.9 0.3
Open bogs-mostly ericaceous plants<25%live tree Wetland/Water 10.3 35.0 2.8
Treed bogs-mostly ericaceous>25%stunt tree Wetland/Water 11.2 38.0 3.0
Lake wetland-wetland in freshwater Wetland/Water 0.0 0.2 0.0
Inland water-lks, rivers, reservoirs, canal, pond Wetland/Water 1.4 4.8 0.4
Totals: 366.7 100.0 100.0 100.0
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Table IV - 4 Kelley River Watershed land classification enditions

KELLEY RIVER WATERSHED LAND CLASSIFICATION CONDITIONS

For/Non Description Grouping Area (km) % of Group | % of Watershed| Group % of Watershe

Blueberries Agriculture 0.04 100 0.1 0.1
Barren-<25%live tree cvr >50%rock/woody plants Barren 0.11 86.3 0.2 0.2
Gravel pit-activer/non used extract gravel Barren 0.02 13.7 0.0
Clear Cut-<25%residuals in crn closure Clearcut 4.32 100.0 6.7 6.7
Natural Forest Stand (not treated silviculturally) Forest 32.49 62.7 50.3 80.3
Treated Forest Stand (treatment not classified) Forest 1.13 2.2 1.8
Dead-stand w<25%crn close live material Forest 5.05 9.7 7.8
Dead-1-stand w 25-50% crn close live material Forest 6.34 12.2 9.8
Dead-2-stand w51-100% crn close live mat. Forest 3.56 6.9 5.5
Plantation Forest 2.79 5.4 4.3
Brush-<25%merch.tree cov>24%woody plants Forest 0.33 0.6 0.5
Alders<75%cover Forest 0.13 0.3 0.2
Misc-nonforested misc (eg. old mill, rifle range) Urban 0.03 3.9 0.0 1.3
Road Corridor Urban 0.78 96.1 1.2
Wetlands general-wet not lake/river/stream/bog Wetland/Water 2.93 39.5 4.5 115
Beaver flowage Wetland/Water 0.10 1.4 0.2
Open bogs-mostly ericaceous plnts<25%live tree Wetland/Water 3.03 40.9 4.7
Treed bogs-mostly ericaceous>25%stunt tree Wetland/Water 1.22 16.5 1.9
Inland water-lks, rivers, reservoirs, canal, pond Wetland/Water 0.13 1.7 0.2

Totals: 64.54 100.0 100.0
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Table IV - 5 St. Mary’s River Watershed land classificatbon summary

Land Type km? % of Total Area
Agriculture 14.0 1.0
Barren 6.8 0.5
Clearcut 127.9 9.6
Forested 1102.8 82.5
Urban 5.5 0.4
Wetland/Water 79.5 5.9
Total 1336.8 100.0
Table IV - 6 Lahave River Watershed land classification smmary

Land Type km? % of Total Area

Agriculture 26.7 2.1

Barren 1.8 0.1

Clearcut 0.0 0.0

Forested 1086.1 86.3

Urban 17.1 1.4

Wetland/Water 126.9 10.1

Total 1258.7 100.0
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