Stantec Consuiting Ltd.

40 Highfield Park Drive, Suite 102
Dartmouth NS B3A 0A3

Tel (902) 468-7777

Fax. (802) 468-8009

April 30, 2010
File: 121510291

Clayton Development Limited
255 Lacewood Drive, Suite 100C
Halifax, NS B3M 4G2

Attention: Mike Hanusiak, Sr. Vice President, General Manager
Dear Mr. Hanusiak:

Reference: Water Quality Monitoring Results for Russell Lake — March 2010 Sampling Event

To monitor the effects of development, water quality monitoring has been undertaken on a seasonal basis since
April of 2005 at four stations in Russell Lake (Figure 1). Monitoring events include one spring, two summers and
one fall sampling event each year. Water samples are not collected in winter. Sampling results have been
provided in previous letter reports to you, with a summary of the sampling up to October 29, 2009 presented in
the report dated December 11, 2009. The present report builds on the results to date while focusing on the
monitoring results for the March 18, 2010 spring sampling event.

The weather was overcast and warm at the time of sampling and clear to partly cloudy with no rain for the two
days prior to the sampling event. Winds blew generally from the west and were below 30 km/hr for the two days
leading up to and on the day of sample colilection.

Sampling was conducted between 11:00 and 13:00 on March 18, 2010. At the time of sample collection in the
North Inlet station, the water was clear although the water level appeared lower than usual. The grating within
the culvert was obstructed by garbage and decaying vegetation. Water flowing from the South Inlet was clear
and water levels at this station also appeared lower than usual. Within Russell Lake there was ice
approximately 2-3 cm thick at the southern end and a silt boom remained attached to the western bank
approximately midway along the length of the lake. There were no additional conditions of note although a
couple of ducks were observed within the boat launch area. At the Outlet station of Russell Lake the water level
again appeared low while running clear. The substrate was covered in a layer of dark organic detritus, most
likely the remnants from in-stream and shoreline vegetation. Shoreline vegetation encroached within the
channel and slowed flow along the banks and where algae were observed within the slow moving areas.

Tables 1 - 4 present water quality data for the period from April 2005 to March 2010 at the four Russell Lake
monitoring stations: In-Lake, Outlet, South Inlet and North Inlet sampling stations. The trends for some of the
key parameters (TSS, pH, conductivity, sodium and chloride, total phosphorus (TP), chlorophyll a and faecal
coliforms) are presented graphically in Figures 2 to 8.
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Total Suspended Solids

TSS concentrations (Figure 2) were very low with the maximum concentration of 2 mg/L measured within the
South Inlet. TSS concentrations at the remaining three sites were below detection limits. These results were
generally lower than previous spring results for the North Inlet and generally consistent with previous spring
results for the remaining three sites.

pH

Measurements of pH collected since April 2005 (Figure 3) indicate that the waters of Russell Lake are
generally neutral. The pH readings in March 2010 were neutral and are consistent with results from previous
fall sampling events. Field measurements of pH for the March 2010 sampling event ranged from 7.5 at the
Outlet station to 8.1 at the North Iniet stations. Historically, spring pH values have ranged from 6.5 to 7.8 for
the In-Lake station with those at the Outlet station within a comparable range from 6.5 to 7.5. At the South
Inlet station pH values in the spring have ranged from 6.4 to 7.8 and from 7.0 to 8.1 for the North Inlet station.

Salt Concentrations

Russell Lake has higher levels of salt concentrations due to the level of development within the watershed.
This is typical of any urban lake when compared to a similar lake in a less developed watershed. Conductivity
increases with salt concentrations and elevated levels are typically exhibited during spring melt conditions.
Concentrations tend to be higher at the North Inlet station where the road network and associated drainage is
concentrated and lower at the South Inlet station which is less developed.

As shown in Tables 1-4 and on Figure 4, the March 2010 conductivity measurements at the In-Lake and
Outlet stations (620 S/cm and 630 uS/cm respectively) were within the range observed over the duration of
monitoring and similar to the measurements taken in the spring of 2007 and 2008. The conductivity at the
South Inlet (270 uS/cm) was above previous spring measurements with the exception of 2008 when
conductivity measured 330 pS/cm. The conductivity measurement at the North Inlet station was elevated at
2200 uS/cm; the second highest measurement observed at all stations in all seasons since 2005.

Sodium (Na) concentrations in March 2010 at the In-Lake, Outlet and South Inlet stations (95 mg/L, 98 mgl/L.,
35 mg/L respectively) were within the range observed over the duration of monitoring and the In-Lake and
Outlet showed similar concentrations to those measured in the spring of 2007 and 2008. Concentrations at
the North Inlet station were elevated at 350 mg/L.

Chloride ions at the In-Lake, Outlet and South Inlet stations (170 mg/L, 170 mg/L, 62 mg/l. respectively) were
within the range observed over the duration of monitoring and the In-Lake and Outlet showed similar
concentrations to those from the spring of 2007 and 2008. Concentrations at the North Inlet station were
elevated at 640 mg/L and were the second highest measurements observed in all seasons since 2005.
(Tables 1-4; Figure 5).

The spring values for the In-Lake sampling station for 2005 to 2009 ranged from 350 to 1000 pS/cm for
conductivity, from 58mg/L to 180 mg/L for sodium and from 91 to 270 mg/L. for chloride. In March 2010 the
values at this station were within that range with conductivity measured at 620 uS/cm, sodium at 95 mg/L and
chloride at 170 mg/L. Similar values are typically observed between the Outlet station and the In-Lake
station, as supported by the range of spring values at the Outlet station for conductivity (360 to 1000 uS/cm),
sodium (61 to 160 mg/L) and chloride (93 to 270 mg/L) for the spring 2005 to 2009 sampling events. In March



Stantec

April 30, 2010
Mike Hanusiak, Sr. Vice President, General Manager
Page 3 of 4

Reference: Water Quality Monitoring Results for Russell Lake ~ March 2010 Sampling Event

2010 at the Outlet station, the results were within this range with conductivity measured at 630 uS/cm,
sodium at 98 mg/L and chloride at 170 mg/L.

The spring 2005 to 2009 values for the South Inlet station ranged from 130 to 330 pS/cm for conductivity with
results for sodium ranging from 15 to 47 mg/L and chloride ranging from 23 to 76 mg/L. The March 2010
values at this station were within the historic range at 140 pS/cm for conductivity, 16 mg/L for sodium and 23
mg/L. for chloride.

The spring 2005 to 2009 values for the North Inlet Station ranged from 490 to 5,100 pS/cm for conductivity,
from 75 to 990 mg/L for sodium, and from 110 to 1,500 mg/L for chloride. Iin March 2010, the concentrations
measured at the North Inlet station for conductivity, sodium and chloride were 2,200 uS/cm, 350 mg/l. and
640 mg/L, respectively. These results are generally higher than the values for fall from 2005 to 2009 with the
exception of 2008 when concentrations were higher for all three parameters.

Nutrient Enrichment

The chlorophyll a (Chl @) concentration (based on the acidification technique) at the In-Lake site for March
2010 was 1.99 pg/L. This concentration is generally lower than results for the previous spring events with the
exception of 2008. The spring results for the previous sampling years ranged from 1.44 pg/L in 2008 to 9.69
ug/L in 2007 (Figure 7). Total phosphorus (TP) concentrations at the In-Lake site have fluctuated over the
spring sampling periods, ranging from a low of <5 ug/L. in 2005 to a high of 15 pg/L in 2006 (Figure 6). The
March 2010 result was 5 pg/L, and the second lowest value compared to previous sampling events and
below the HRM threshold value of 15 pg/L for Russell Lake. It is noted that the threshold value is intended for
comparison to sample results at the In-Lake Station only.

The Ch! a concentration at the Qutlet station in March 2010 measured 2.92 pg/l.. The spring 2010 result is
the second lowest spring value recorded between 2007 when Chl a was first measured and 2010 where the
values ranged from 1.54 to 7.85. The spring 2010 TP concentration at the Outlet station measured 6 pg/L,
which is below all previous spring results (Table 2) which ranged from a low of 7 yg/L.in 2005 to a high of 17
Mg/l in 2009.

The Chl a concentration for the March 2010 sampling event at the South Inlet Station was 1.37 pg/L. This
result is within the range of previous spring values which were between 0.69 ug/L in 2009 to 2.22 pg/L in
2007. The TP concentration at the South Inlet Station in March 2010 measured 45 ug/l. and is the highest TP
concentration measured in the spring at the South Inlet Station. The previous TP concentrations ranged from
18 ug/l in 2008 to 42 ng/L in 2005.

The Chl a concentration for the March 2010 sampling event at the North Inlet Station was 0.83 ug/l.. This
result is within the range of previous spring values which were between 0.31 pg/L in 2008 to 1.08 pg/L in
2007. The TP concentration at the North Inlet station in March 2010 measured 7 ug/L and is the second
lowest TP concentration measured in the spring at the North Inlet station. The previous TP concentrations
ranged from >5 pg/L to 180 pg/l.

Bacterial Contamination
Bacterial contamination in Russell Lake is measured by sampling and testing for the presence of faecal

coliforms in the water. In addition to faecal coliform analysis conducted by the lab, a request for analysis of
Escherichia coli (E. coliy was added for this event. E coli are a type of faecal coliform but may be considered a
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more spegcific indicator of bacteria found in the intestines of warm blooded animals and humans and a strong
indication of recent sewage or animal waste contamination, whereas some faecal bacteria may originate from
non-faecal sources. £ coli counts were 1 CFU/100 mL for the In-Lake and 3 CFU/100 mL at the Outlet
stations, 2 CFU/100 mL for the South Inlet and 45 CFU/100 mL for the North Inlet. Samples analyzed for
faecal coliforms at the four stations during the March 2010 sampling event were all below detection limits of

1 MPN/100 mL. The geometric mean of the results for faecal coliform analysis indicate that levels were below
CCME Recreational Guideline for freshwater at the time of sample collection.

Conclusion

The results of the March 2010 sampling event indicate that total phosphorus levels at the In-Lake station are
below the HRM threshold value of 15 pg/l.. Chl a concentrations were generally lower than the 2007-2008
spring results. TP concentrations were within the low end of the range of previous spring results, with the
exception of the South Inlet which the spring 2010 sample was above all previous concentrations.

The March 2010 conductivity, sodium (Na) and chloride (Cl) concentrations were within the range of previous
sampling events for all sites and were characteristic of spring values. TSS measurements were very low and
pH measurements indicate that the lake water is neutral. All faecal coliform and E coli results were below the
CCME Recreational guidelines.

Sincerely,

STANTEC CONSULTING LTD

Shannan Murphy, B.Sc

Project Manager

Tel: (902) 468-7777

shannan.murphy@stantec.com

cc: Cameron Deacoff, Halifax Regional Municipality
Attachment: Figures 1-8 and Tables 1-4
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