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EXECUTIVE SUMMARY

The Red River Floodway Expansion Project Screening Report prepared for Infrastructure
Canada concluded that the effects of the project on surface water quality are not likely to be
significant provided that the mitigation measures proposed are followed and that a monitoring
and follow-up plan for surface water quality is submitted by the Manitoba Floodway Authority. A
baseline surface water quality monitoring program was undertaken in the spring — summer of
2005, prior to the start of construction of the Floodway Expansion Project. Additionally a winter
baseflow program was conducted in 2005 prior to construction, to monitor the groundwater
discharge into the Floodway Channel when there was no surface water contribution. The data
obtained during the baseline monitoring program forms the basis for comparison to this 2010
construction monitoring report. Comparison of the 2010 construction monitoring to baseline data
allows the effects of construction to be compared to the applicable compliance criteria and to
predictions made in modelling effects.

Construction Surface Water monitoring conducted from 2005 to 2009 has confirmed that the
effects of the project on surface water quality have not been significant with the mitigation
measures that have been implemented. The large earth moving contracts for the Floodway
Channel were mostly completed prior to 2009 and are now predominately covered by an
established vegetation cover that will minimize erosion concerns. Additionally, with the
introduction of the Nutrient Management Regulation (62/2008), no fertilizers have been applied
to the Floodway Channel slopes since 2008. Likewise, pesticides have not been applied as part
of the project since first tested on a small site in 2005. Finally, the majority of the construction
activities are now complete, with the exception of the remaining bridge work and minor channel
work. Therefore, the 2010 Surface Water Sampling Program consisted of Event-based
monitoring focusing on contract specific construction monitoring and assessing the surface
water quality for key parameters of interest as it relates to potential groundwater impacts.

The surface water quality monitoring program for the 2010 construction year was conducted
from April to October 2010 in conjunction with the on-going construction activities. This 2010
construction report outlines the analysis results for samples collected from the Red River at the
Inlet and Outlet, 9 locations along the Floodway Channel including the upstream and
downstream ends of the construction zones, 11 of the outfall drains flowing into the Floodway, 2
locations in the Seine River, and 2 locations in the La Salle River. The 2010 construction
monitoring data is summarized and compared to the data presented in the baseline surface
water monitoring report.

Floodway Flow event-based monitoring took place during the crest of both spring and summer
flood events in April and June, respectively, with monitoring also completed pre and post-crest
during the spring flood event. There were fifteen (15) Level | Rain event-based monitoring
events conducted between April and October, 2010, in response to precipitation levels greater
than 10 mm.

Contracts that were substantially completed in 2009 but required minor work during 2010 to
address deficiencies included Channel Contracts ED1 (East Dyke; Stn 4+000 — 5+300) and
CE1 (Outlet Control Structure) and Bridge Contracts for CPR Keewatin Bridge (T14; Stn
30+220) and CPR Emerson Bridge (T15; Stn 11+200). Similarly, the previously completed
Channel Contracts C7A (Stn 35+100 — 40+590) and C8B (Stn 40+900 — 50+430) had additional
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work added to the contract in 2010. With the exception of outstanding deficiencies for CE1 all of
this work was completed in 2010.

On-going construction contracts for the Floodway at the start of January 2010 consisted of
Channel Contracts 12 (Inlet Control Structure) and S1 (Seine River Syphon); Bridge Contracts
for P.T.H Hwy 44 Bridge (T17; Stn 48+050), and P.T.H. Hwy 15 Bridge (T18; Stn 25+700); and
West Dyke Contracts for W19 (Stn 14+600) and W21 (Stn 37+300 — 40+300). These contracts
were all substantially completed by the end of 2010 with the exception of some minor site clean-
up or seeding or activities to address deficiencies, which will be completed in 2011.

Several new contracts were started in 2010, including C11 (Gap Enhancement; Stn 5+000 —
9+000) and GD1 (Groundwater Springs Remediation and LFC Riprap) in February; W29 (West
Dyke Drainage Repairs) in April; T20 (PTH 15 and 101 Paving; Stn 25+700) and W30 (West
Dyke Gravel Contract; Stn 30+500 — 37+500) in June; T19 (Pedestrian Bridge) and C13
(Channel Clean-up and Repair) in August; ED2 (Inlet Erosion Control) in September; and C12
(Bridge Pier Protection) in December. Details of the construction contracts and activities that
occurred during each month are summarized in each of the individual monthly summary reports,
NM9.4 — April to NM9.10 — October. Most of the work on these new contracts was completed
during 2010, with the exception of some on-going work for T19, T20, C12, ED2 and GD1.

Construction monitoring data for the key water quality parameters of interest, identified and
discussed in the baseline surface water monitoring report, were compared to the baseline data
under spring and summer flood conditions. These parameters included total suspended solids,
nutrients (total phosphorus, ammonia, nitrate plus nitrite and potassium), specific conductance,
major ions (sodium and chloride), and E.Coli for bacterial concerns during the Floodway Flow
event-based monitoring. Whereas, total suspended solids and specific conductance were the
only parameters of interest measured during the Level | Rain event-based monitoring.

Benzene, toluene, ethylbenzene and xylenes (BTEX) and hydrocarbon fractions F1 to F4 were
also analyzed when samples were collected at the upstream and downstream of construction
locations during each of the Floodway Flow and Level | Rain event-based monitoring. The
laboratory analysis during each of the Floodway Flow event-based monitoring also included
phenoxy acid herbicide screen (2,4-D, bromoxynil, dicamba, MCPA and picloram), AMPA, and
glyphosate at the upstream and downstream of construction locations.

During the spring flood monitoring in 2010, concentrations of most parameters measured in the
Floodway Channel were typically below the spring flood baseline values, with the exception of
specific conductance, nitrate+nitrite-N, and potassium concentrations. Within the Red River, the
concentrations of specific conductance and nitrate+nitrite-N were typically higher upstream of
the Outlet when compared to sample locations downstream of the Outlet, indicating that the
input from the Floodway was not having a significant affect on the concentrations of these
parameters in the Red River. Potassium concentrations downstream of the Outlet were very
slightly higher than those upstream of the Outlet.

During the summer flood monitoring in 2010, concentrations of most parameters measured in
the Floodway Channel were typically below the summer flood baseline values, with the
exception of specific conductance, sodium, chloride, and ammonia concentrations. Within the
Red River, the concentrations of these parameters were typically higher upstream of the Outlet
when compared to sample locations downstream of the Outlet, indicating that the input from the
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Floodway was having a neutral or dilution effect on the concentrations of these parameters in
the Red River.

During the spring and summer flood monitoring in 2010, concentrations of most parameters
measured in the Seine River upstream and downstream of the Prairie Grove Road Culvert were
typically lower compared to the background concentration in the Seine River. A few exceptions
included elevated concentrations of specific conductance, potassium, sodium, chloride and
bacteria measured during the summer flood monitoring. There were no construction activities
that would contribute to these concentration increases.

Results of the 15 Level | Rain event-based monitoring events conducted between April and
October indicated that TSS concentrations in the Floodway Channel were often higher than the
background concentration at the location upstream of the construction. However, these
increases along the Floodway Channel were not a concern because the TSS concentrations in
the Red River were higher than the corresponding concentrations in the water discharging from
the Floodway Channel. Therefore, the mass balances show that there were no increases in TSS
concentrations in the Red River downstream of the Outlet following any of the rain events in
2010. Because there were no increases in TSS concentrations, no Level Il Rain event-based
monitoring was required during the 2010 construction year.

It is recommended that the Construction Surface Water Monitoring program for the floodway
expansion be discontinued, as of December 2010, and replaced by a Post-Construction
Activities Surface Water Sampling Program as part of the Groundwater Monitoring Program.
The Post-Construction Activities Surface Water Sampling Program will focus on surface water
quality sampling needed to compliment groundwater quality assessments. This
recommendation is based on the following:

e Nearly all of the Floodway Expansion Project work is now completed except minor site
clean-up or seeding or activities to address deficiencies, which will be completed in 2011.

e The large earth moving contracts for the Floodway Channel were mostly completed prior to
2009 and are now predominately covered by and established vegetation cover that will
minimize erosion concerns.

o With the introduction of the Nutrient Management Regulation (62/2008) no fertilizers have
been applied to the Floodway Channel slopes since 2008 and therefore nutrient impacts
from the project is no longer a concern.

e Herbicides have not been applied as part of the Floodway Expansion Project since 2005, as
noted in Section 3.2.12, and therefore herbicide impacts from the project are also no longer
a concern.
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1.0 INTRODUCTION

11 INTRODUCTION

The Environmental Impact Statement (EIS) prepared by TetrES Consultants Inc./Intergroup
Consultants Ltd." presented the assessment of potential effects on surface water quality
resulting from the Floodway Expansion Project (Project). The EIS identified potential effects
related to sedimentation associated with Project construction and the use of fertilizers
(containing phosphorus, nitrogen and potassium), herbicides (glyphosate and 2,4-D amine) or

spills of chemicals during Project construction or maintenance.

The EIS stated that potential effects on surface water quality would be mitigated through the use
of appropriate construction management practices that would be specified in the Construction
Phase Environmental Protection Plans (CPEPP) developed for each construction site.
Additionally, as a component of the monitoring plans for the CPEPP, potential changes in
surface water quality would be monitored during construction. Further, in the Red River
Floodway Expansion Project Screening Report prepared for Infrastructure Canada @ the
responsible authorities concluded that the effects of the project on surface water quality are not
likely to be significant provided that the mitigation measures proposed are followed and that a
monitoring and follow-up plan for surface water quality is submitted by the Manitoba Floodway
Authority (MFA).

Construction Surface Water monitoring conducted from 2005 to 2009 has confirmed that the
effects of the project on surface water quality have not been significant with the mitigation
measures that have been implemented. The large earth moving contracts for the Floodway
Channel were mostly completed prior to 2009 and are now predominately covered by an
established vegetation cover that will minimize erosion concerns. Additionally, with the
introduction of the Nutrient Management Regulation (62/2008), no fertilizers have been applied
to the Floodway Channel slopes since 2008. Likewise, pesticides have not been applied as part
of the project since first tested on a small site in 2005. Finally, the majority of the construction
activities are now complete, with the exception of the remaining bridge work and minor channel

work. Therefore, the 2010 Surface Water Sampling Program consisted of Event-based
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monitoring focusing on contract specific construction monitoring and assessing the surface

water quality for key parameters of interest as it relates to potential groundwater impacts.

A baseline surface water quality monitoring program © was undertaken in the spring — summer
of 2005, prior to the start of construction of the Floodway Expansion Project. It consisted of
sampling during early spring (April), the peak spring flow period (April), summer emergency
operation (June) and during typical summer monthly (May to August) flow conditions.
Additionally a winter baseflow program “* was conducted in 2005 prior to construction, to
monitor the groundwater discharge into the Floodway Channel when there was no surface water
contribution. During the baseflow program, samples were collected on March 2, 2005 and these

water quality results are considered representative of winter baseline data.

The data obtained during the baseline monitoring program forms the basis for comparison to
this 2010 construction monitoring report and all future construction monitoring reports that will
be compiled at the end of each construction year. Comparison of the 2010 monthly construction
monitoring data (April to October) collected during typical monthly flow conditions to baseline
data will allow the effects of construction to be compared to the applicable compliance criteria
and to predictions made in modelling effects. As well, the effectiveness of proposed mitigation

measures will be assessed.
1.2 SCOPE OF WORK

The scope of work for the 2010 construction Surface Water Monitoring program conducted by

KGS Group included the following:

o Collect Floodway Flow Event-based surface water quality data for parameters of interest
from the Red River, La Salle River, Seine River, Floodway Channel and Drains that flow into
the Floodway Channel at times when the water level in the Floodway overtops the Low Flow
Channel either from elevated Red River water levels (spring and summer flooding) or
prolonged precipitation events;

o Collect Rain Event-based surface water quality data for parameters of interest (TSS, pH
and conductivity) from the Floodway Channel, La Salle River and Seine River upstream and
downstream of each construction area, the Red River upstream and downstream of the
Outlet and any additional required locations following precipitation events greater than 10
mm;




Manitoba Floodway Authority Final Report
Red River Floodway Expansion Project March 2011
2010 Construction Surface Water Monitoring Report 05-1100-01.19.06.03

o Collect Spill Event-based surface water quality data for compliance monitoring of
applicable parameters (herbicides or hydrocarbons) from the Floodway Channel upstream
and downstream of the spill area, the Red River upstream and downstream of the Outlet
and any additional required locations following a reported spill; and

o Provide an assessment of surface water quality comparing results of construction event-
based monitoring to baseline water quality and summarized in an 2010 construction
monitoring report in order to:

compare predictions made in modelling effects;

e assess the effectiveness of proposed mitigation measures and adapt, if necessary; and
adapt the construction monitoring program in response to data and changes in mitigation
measures.
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2.0 METHODOLOGY

2.1 OVERVIEW

The field investigation program for the 2010 construction year was conducted from April to
October 2010 in conjunction with the on-going construction activities. Floodway Flow event-
based monitoring took place during the crest of both spring and summer flood events in April
and June, respectively, with monitoring also completed pre and post-crest during the spring
flood event. There were fifteen (15) Level | Rain event-based monitoring events conducted
between April and October, 2010, in response to precipitation levels greater than 10 mm. No
Level Il Rain event-based monitoring was required during the 2010 construction year, as the
results of the Level | Rain event-based monitoring indicated that the potential increase in
sediment concentration in the Red River was within the Provincial Guidelines. No Spill event-
based monitoring was required, as the spills that occurred during 2010 were typically small and

were contained and cleaned up with no potential run-off to the Floodway Channel.

The methodology used for the field program conducted by KGS Group followed the general
methodology outlined in the Surface Water Monitoring — 2010 Sampling Program (Appendix A)
that incorporated modifications made following the 2005 baseline and 2005 through 2009
construction monitoring programs. Deviations and changes from the general methodology used

during the 2010 construction monitoring are described below.

2.2 SAMPLING LOCATIONS

The sample locations for the 2010 construction monitoring program are outlined on Figure
NM9-1 and Figure NM9-2, listed in table NM9-1, and described as follows:

Red River at Inlet — Upstream of the Floodway Channel along the west shore of the river, the 3
replicate samples (S-01, S-02 and S-03), were only sampled during the Spring Flood in April

and Summer Flood in June as proposed with no deviations from the 2010 Sampling Program.

Red River at Outlet — Upstream of the Floodway Outlet along the east shore (S-34) and

downstream of the Outlet at 4 locations along the east shore at 0.5, 1, 2 and 3 kilometers (S-30,
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S-31, S-32 and S-33, respectively) were all sampled during both Spring Flood and Summer
Flood events, whereas only S-31 and S-34 were sampled during the fifteen (15) Level | Rain
event-based monitoring events as proposed with no deviations from the 2010 Sampling

Program.

Floodway Channel — The Floodway Channel downstream of the Inlet (S-04a) was not sampled
during six (6) of the fifteen (15) Level | Rain event-based monitoring as there was no flow at this
location. There were a total of 6 other locations in the Floodway Channel that included
downstream of the Grande Pointe Diversion drop structure (S-13), downstream of the North
Bibeau Drain drop structure (S-14), and at the four weir locations: Keewatin Weir (S-21),
Springfield Weir (S-23), Dunning Weir (S-25) and PTH# 44 Weir (S-28). These sample locations

were all sampled as proposed with no other deviations from the 2010 Sampling Program.

Outfall Sources — During the Spring and Summer Flood events the Deacon Reservoir Drain (S-
08) and the Kildare Trunk-Transcona Storm Sewer Outlet (S-12) were not sampled because the
sample locations were dry and inundated, respectively. Likewise, during the Spring Flood event
the Seine River Syphon Overflow (S-05) was not sampled as there was no water diverting into
the Floodway Channel. The remaining eight locations (S-06, S-07, S-09, S-10, S-11, S-22, S-26
and S-27) were all sampled as proposed with no other deviations from the 2010 Sampling

Program.

Seine River — Sample locations located in the Seine River immediately upstream (S-15) and
downstream (S-16) of the newly installed culvert at the Prairie Road crossing were sampled
during the Spring Flood and Summer Flood events and during all fifteen (15) of the Level | Rain
event-based monitoring events as proposed with no deviations from the 2010 Sampling

Program.

La Salle River — Sample locations located in the La Salle River 50 m upstream (S-37) and 50 m
downstream (S-38) of the construction activities at the Glenlea Drain Outlet were not sampled
during the Spring Flood and Summer Flood events and six (6) of the fifteen (15) Level | Rain
event-based monitoring. Samples were not collected at these two locations as there was no

water in the Glenlea drain discharging to the river at these times.
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Floodway Channel Construction Areas — Samples were collected from the Floodway
Channel upstream and downstream of the overall construction activities (CON U/S and CON
D/S, respectively) as proposed, however, CON U/S was not sampled during six (6) of the fifteen
(15) Level | Rain event-based monitoring as there was no flow at this location. These sample
locations were based on the construction contracts, the extent of the contracts along the
Floodway Channel and the construction activities that occurred for each month as summarized

in each of the monthly monitoring reports, NM9.4 — April to NM9.10 — October.

The location upstream of construction (CON U/S) that was previously established at Station
11+000 during 2008 was moved to Station 5+500 before sampling began in 2010 to be
upstream of any potential effects associated with Contract C-11. The location downstream of
construction (CON D/S) that was previously established downstream of the Outlet structure at
Station 50+900 during 2009 was maintained in order to measure any potential effects

associated with previous construction activities at the Outlet structure.

Minimal seeding was conducted during the 2010 construction year, mostly in association with
bridge replacement activities along the Floodway. However, with the introduction of the Nutrient
Management Regulation (62/2008), no fertilizers have been applied to the Floodway Channel

slopes since 2008.

2.3 SAMPLING PROTOCOL

Sample Frequency — The 2010 construction monitoring program included nineteen (19)
monitoring events between April and October. Four Floodway Flow event-based monitoring
events were conducted including the Spring flood with the pre- and post-crest monitoring in April
and the Summer flood in June. Fifteen (15) Level | Rain event-based monitoring events were
conducted between April and October in response to precipitation events greater than 10 mm as

outlined in Appendix A.

Sampling Protocol — The protocol followed the U.S. Environmental Protection Agency (EPA),
Office of Water Quality (November, 1997, EPA 841-B-97-003) Monitoring Water Quality,
Chapter 5 Water Quality Conditions © as outlined in Appendix A.
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Field Measurements — pH, temperature, conductivity, turbidity, and water depth were obtained

during each of the fifteen Level | event-based monitoring events, as outlined in Appendix A.

Laboratory Analysis — The parameters submitted for laboratory analysis were consistent with
previous years and varied between each event-based monitoring, as outlined in Appendix A. As
previously noted key parameters of interest were selected to assess the surface water quality as

it relates to potential groundwater impacts, and included a combination of the following:

e General Chemistry — turbidity, pH, conductivity, total alkalinity, bicarbonate, carbonate,

hydroxide, hardness, chloride, fluoride, sulphate, nitrate-nitrite, calcium, magnesium,

potassium, sodium, iron, manganese, total dissolved solids;

Total Suspended Solids (TSS);

Nutrients —ammonia, total phosphorus, total Kjeldahl nitrogen (TKN);

Bacterial — total coliform and E.Coli by m-Coli Blue Membrane Filtration method;

Hydrocarbons — fractions F1 to F4 and benzene, toluene, ethylbenzene and xylenes

(BTEX); and

e Pesticides — phenoxy acid herbicide screen (2,4-D, bromoxynil, dicamba, MCPA, picloram),
AMPA, and glyphosate.

There were no deviations from the 2010 sampling protocol with the exception that an incorrect
chain of custody was submitted for the samples taken during the Level | Rain event on October

26th which, unfortunately, resulted in no analysis of TSS for these samples.

Quality Assurance/Quality Control Program — Quality Assurance and Quality Control
(QA/QC) methods have been adopted to ensure that all samples are representative of the site.
Quality assurance included independent quality checks of field and laboratory data completed
by an experienced person. In the field, quality was assured by using experienced field staff
trained to follow the U.S. EPA sampling protocol and ensuring that all sampling equipment was
sterilized and/or rinsed with the sampling media a minimum of three times to eliminate cross
contamination of samples. Disposable latex gloves were used for every sample retrieved.
Samples were placed into EPA-approved sample containers provided by the laboratory and
stored in cooler chests at 4°C for transport to ALS Laboratory Group, a Canadian Association

for Laboratory Accreditation Inc. (CALA) certified laboratory for detailed analyses.

Laboratory quality control, including calibration verification standards, continuing calibration
verification, certified reference material, matrix spikes, laboratory control samples, duplicates,

and method blanks, were used to assure that the laboratory analyses of samples collected in
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the field were representative of conditions encountered in the investigation. Additionally, one
field duplicate sample was collected per Floodway Flow event-based monitoring at the flood

crest. The QA/QC program for the 2010 construction sampling included the following:

o Record keeping for all aspects of sample handling and analysis, including the description of
methods/standards used to analyse samples, proper records of sampling and sample
handling (chain of custody), analytical result records, and QC sample records.

¢ Field QC duplicated samples and laboratory QC, including calibration verification standards,
continuing calibration verification, certified reference material, matrix spikes, laboratory
control samples, duplicates, and method blanks.

2.4 FLOW CALCULATIONS

Estimates of the flow in the Red River, Floodway Channel, and agricultural drains that flow into
the Channel are helpful for interpreting and comparing construction test results. Additionally,
flow estimates are necessary to calculate approximate mass balances for the chemical analysis

results to interpret the results in particular during event-based compliance monitoring.

The estimate of flow in the Red River was based on information provided in Manitoba Water
Stewardship’s weekly flow reports for the Red River near Selkirk (Appendix B) ©. Estimates of
the flow in the Floodway Channel and in each of the agricultural drains that flow into the channel
were based on the recorded water levels at each location. Water levels were recorded using
staff gauges installed at each of the sampling locations. The flow was then estimated using a
relationship between flow and water level (rating curve), which was developed by KGS Group at
each location. The rating curves developed for the agricultural drain drop structures were based
on the physical characteristics of the drop structure and approach channel. Rating curves
developed for the in-channel locations were based on the physical characteristics of the

Floodway Channel.
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3.0 RESULTS

3.1 HYDROLOGICAL CONDITIONS

During the Spring Flood the Red River water level upstream of the Floodway reached a stage of
El. 228.80 m (750.66 feet) on March 24, 2010 and water began to naturally flow over the
entrance plug (El. 750 ft.) into the floodway, although the control gates were not in operation.
The gates were put into operation on March 28 and operated until April 22, 2010. The Spring
Flood water levels crested on April 7 at an elevation of 231.46 m (759.39 feet) with a flow of
1,903 m®s (67,200 cfs) in the Red River and 449 m®/s (15,850 cfs) diverted into the Floodway

Channel.

During the Summer Flood the gates of the Floodway Inlet control structure were again put into
operation on May 30 and operated until June 16, 2010. The flood water levels crested on June 4
at an elevation of 231.1 m (758.24 ft) with a flow of 1,230 m*/s (43,450 cfs) in the Red River and
345 m®/s (12,200 cfs) diverted into the Floodway Channel.

The Level | Rain event-based monitoring events were conducted between April and October,
2010, following precipitation events of 10 mm or greater. The rain events were typically less
than a 2 year storm, however the monitoring conducted on May 30 was in response to a rain
event that was up to a 50 year storm. Additional rain events greater than a 2 year storm
included the monitoring on July 14 and August 13 that were completed in response to rain
events that were up to a 5 to 10 year storm and the monitoring on September 10 in response to
a rain event up to a 2 to 5 year storm. Details of precipitation recorded by Environment Canada
at the Winnipeg International Airport, Manitoba  are provided in the Daily Data Report for April
to October, 2010 in Appendix C. The amount and duration of each precipitation event and the
year storm categorization (based on the Atmospheric Environment Service, Rainfall Intensity —
Duration Frequency (Rainfall IDF) Values for the Winnipeg International Airport ®) which

triggered each of the Rain event-based monitoring events are summarized in the following table:
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Summary of Precipitation Levels During the 2010 Event-Based Monitoring

SampleDate | A0 T o | e eteyy | Year torm ©
April 30 12.4-18.0 7.0 <2
May 5 11.2-30.0 21.0 <2
May 25 4.6-20.0 7.0 <2
May 30 11.4-82.0 10.0 <2 to ~50
June 19 15.8-18.6 24.0 <2
June 27 52-284 2.0 <2
July 14 23.7-63.8 7.5 <2to 5-10
August 13 46-56.9 4.5 <210 5-10
August 16 0.8-17.2 11.0 <2
August 31 20.4 -38.2 15.0 <2
September 2 18.0 — 381 13.5 <2
September 10 24.0-48.4 10.0 <2t02-5
September 24 13.4-26.0 17.0 <2
October 26 17.6—26.4 16.0 <2
October 27 17.9-244 18.0 <2

* - Amount of precipitation measured varied between the different weather stations.

3.2 WATER QUALITY

The field chemistry and turbidity measured in the surface water at each location during the
Floodway Flow and Level | Rain event-based monitoring events are listed in Table NM9-1. The
general water quality results for all of the analyzed parameters collected at each location during
the event-based monitoring are summarized in Table NM9-2. The petroleum hydrocarbons and
bacteria results for samples collected during the event-based monitoring and the herbicides
collected during the April flood crest event are summarized in Table NM9-3, Table NM9—4, and
Table NM9-5, respectively. Existing CCME Surface Water Quality Guideline values are given

for any parameters that have established criteria.

Construction monitoring data for the key water quality parameters of interest, identified and
discussed in the Baseline Surface Water Monitoring Report and to assess the surface water
quality as it relates to potential groundwater impacts, was compared to the baseline data under

spring flood, non-flood/unfrozen, and summer emergency operation conditions. These
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parameters included total suspended solids, nutrients (total phosphorus, ammonia, nitrate plus
nitrite, and potassium), specific conductance, major ions (sodium and chloride), and E.Coli for
bacterial concerns for the Floodway Flow spring and summer flood events (Figures NM9-3 to
NMO9-20). For the Level | Rain event-based monitoring, only three parameters were analyzed:
total suspended solids, pH, and specific conductance, as no nutrients have been applied to the

Floodway slopes since 2008.

During April 2010 the Red River experienced spring flood conditions and, as such, there was
water entering the Floodway Channel. The samples analyzed in April 2010 were compared to
the baseline monitoring samples collected during the spring flood conditions on April 12, 2005,

from the Red River, Floodway Channel, and drains that flow into the Floodway Channel.

During June 2010 the Red River again experienced flood conditions (summer flood) with water
entering the Floodway Channel and the floodway gates operated. The samples analyzed during
June 2010 were compared to the summer emergency operation period of the baseline
monitoring on June 24 and July 18, 2005. The summer flood baseline monitoring data was also

used as the basis for comparison to the Level | Rain event-based monitoring during June 2010.

During the construction monitoring conducted in May and from July to October 2010 there was
no Red River water entering the Floodway Channel; therefore, the Level | Rain event-based
monitoring is represented by the non-flood/unfrozen condition. As a result, the range of baseline
conditions for comparison are represented by the minimum and maximum concentrations
observed during the summer baseline monitoring when there was no Red River water diverted.
This included data from the May 10, June 13, and August 19, 2005 baseline monthly events.
For the upstream end of the Floodway Channel, where there was insufficient baseline data to
provide a range of baseline conditions, the range was extrapolated using the data immediately
downstream of this area and following the observed trends. The Floodway Channel summer
baseline conditions are representative of surface water run-off from precipitation events and are,
therefore, comparable to the non-flood/unfrozen condition. The baseline conditions used for
comparison for the Red River at the Outlet are from the corresponding sample events as above.
In addition, for the Red River at the Outlet, the baseline conditions from the emergency summer

operation and the July monthly flood event are used for comparison because these dates
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represent the range of Red River flow conditions that could occur in any given year during

construction.

3.2.1 Total Suspended Solids

Floodway Flow Event-based

The comparison of TSS concentrations between baseline conditions and from samples
collected for the Red River, Floodway Channel and drain sample locations during the Floodway
Flow Event-based monitoring events for the spring and summer flood conditions are shown on

Figures NM9-3 and NM9—4, respectively.

An increase in total suspended solids (TSS) concentration was measured in the Floodway
Channel downstream of construction (176 mg/L) compared to upstream of construction
(150 mg/L) during the spring flood crest in April, 2010 (Figure NM9-3). Similarly an increase in
TSS concentration was measured in the Floodway Channel downstream of construction
(251 mg/L) during the pre-crest monitoring and at the Dunning Weir location (282 mg/L) during
the post-crest monitoring compared to the background concentrations upstream of construction
(195 mg/L and 217 mg/L, respectively). Regardless of these concentration increases, the TSS
concentrations in the Floodway Channel were generally within or lower than the range spring
flood baseline concentrations (Figure NM9-3). Additionally, the TSS concentrations in the
Floodway Channel were similar to or lower than that of the Red River and would have resulted
in dilution rather than increases in concentration in the river itself. The TSS concentration
measured in the Floodway Channel at the Outlet (176 mg/L) during the flood crest was lower
than the concentration in the Red River upstream of the Outlet (214 mg/L); thus, no increase
was measured in the Red River downstream of the Outlet (176 to 198 mg/L). The mass balance
calculations indicated that an approximate dilution in the TSS concentration of 4 mg/L
(approximately 2%) would result in the Red River from the Floodway Channel inputs; these

values are within CCME criteria.

An increase in total suspended solids (TSS) concentration was again measured in the Floodway
Channel downstream of construction (39 mg/L) compared to upstream of construction (17 mg/L)

during the summer flood event in June, 2010. Regardless of this concentration increase, the
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TSS concentrations in the Floodway Channel were generally within or lower than summer flood
baseline concentrations. Additionally, the TSS concentrations in the Floodway Channel were
generally similar to or lower than those of the Red River and would have resulted in dilution
rather than increases in concentration in the river. The TSS concentration measured in the
Floodway Channel at the Outlet (39 mg/L) was lower than the concentration in the Red River
upstream of the Outlet (55 mg/L); thus, no increase was measured in the Red River
downstream of the Outlet (41 to 51 mg/L). The mass balance calculations indicated that an
approximate dilution in the TSS concentration of 3 mg/L (approximately 5%) would result in the
Red River from the Floodway Channel inputs, indicating that these values are within CCME

criteria.

TSS concentrations were not measured in the LaSalle River during the spring and summer flood
events as there was no water discharging from the Glenlea Drain. The TSS concentrations
measured in the Seine River upstream and downstream of the Prairie Grove Road Culvert (19
mg/L and 16 mg/L, respectively) were lower than the background concentration in the Seine
River (23 mg/L) during the spring flood event. Lower TSS concentrations in the Seine River near
the culvert were again measured relative to background concentrations during the summer
flood.

Rain Event-based

Results of the 15 Level | Rain event-based monitoring events conducted between April and
October indicated that TSS concentrations in the Floodway Channel were sometimes higher
than the background concentration at the location upstream of the construction (Table NM9-2).
However, these increases along the Floodway Channel were not a concern because the TSS
concentrations in the Red River (66 to 432 mg/L) were higher than the corresponding
concentrations in the water discharging from the Floodway Channel (25 to 164 mg/L) during the
2010 construction year (Table NM9-6). Therefore, the mass balances show that there were no
increases in TSS concentrations in the Red River downstream of the Outlet following any of the

rain events in 2010.

A review of the estimated and actual change in Red River sediment concentration measured

during the Rain event-based monitoring is provided in Table NM9-6. This review indicates that
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the estimated dilutions (0.04% to 6.78%) in TSS concentration using the mass balancing based
on field measurements of turbidity and water flows, and the site-specific relationships between
TSS and field turbidity, are comparable to the actual dilutions (0.04% to 3.35%) calculated from
laboratory TSS analysis and reported flows. The review also demonstrates that as the Floodway
Channel is mostly revegetated a TSS increase exceeding the CCME criteria of an allowable
10% or 25 mg/L is very unlikely even during larger precipitation events. The Rain event-based
worksheet and the follow-up lab results fax for each rain event are provided with the monthly
monitoring reports, MN9.4 — April to NM9.10 - October.

During the Level | Rain event-based monitoring, the TSS concentrations measured in the
LaSalle River and in the Seine River downstream of the construction areas were typically similar
or lower than the background concentrations with a few exceptions (Table NM9-6). During the
May 30 Level | Rain event-based monitoring, the TSS concentrations in the Seine River
downstream of the Prairie Road crossing (S-16, 238 mg/L) and in the LaSalle River downstream
of the Glenlea drain (S-38; 714 mg/L) were higher than the background concentrations
(169 mg/L and 446 mg/L, respectively). These TSS concentrations exceeding the CCME
criteria of an allowable 10% or 25 mg/L occurred during a rain that was approaching a 1:50 year
event. A similar elevated TSS concentration, exceeding the CCME criteria, occurred on the
Seine River during the July 14 Level | Rain event-based monitoring that was conducted
following a rain up to a 5 to 10 year event. However, no further exceedances were measure in
the Seine River during the larger rain events that occurred in August and September,

suggesting that the vegetation has now established sufficiently to control erosion.

3.2.2 Specific Conductance

Floodway Flow Event-based

Specific conductance was analyzed, as previously noted, to assess the surface water quality as
it relates to potential groundwater impacts in particular to identify if surface water is infiltrating or
if groundwater is discharging. The comparison of specific conductance values between baseline
conditions and from samples collected for the Red River, Floodway Channel and drain sample
locations during the Floodway Flow Event-based monitoring for the spring and summer flood

conditions are shown on Figures NM9-5, and NM9-6, respectively.
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The specific conductance values measured at several locations in the Floodway Channel during
the spring flood event (crest and post-crest) were slightly higher than the spring flood baseline
values measured in 2005 (392 to 426 uS/cm; Figure NM9-5). The specific conductance
measured in the Floodway Channel increased slightly from the pre-crest, to the crest and
subsequently to the post-crest monitoring. This indicated that the composition of the flood
waters continued to increase in solute concentrations after the crest, as the initial snow melt
contribution decreased and the baseflow groundwater discharge contribution increased. The
elevated values measured are not likely due to construction activities in the Floodway Channel,
as the location downstream of construction had lower specific conductance values during the
pre-crest, crest and post-crest flood (367 uS/cm, 417 uS/cm and 566 uS/cm, respectively)
compared to the respective background values at the upstream of construction location
(327 uS/cm, 434 uS/cm and 582 uS/cm). Additionally, the specific conductance concentration
measured during the spring flood crest in the Floodway Channel at the Outlet (417 pS/cm) was
similar to the concentrations in the Red River. As such, no increase was measured in the Red
River downstream of the Outlet (417 to 419 uS/cm) compared to the background concentration
upstream of the Outlet (429 uS/cm).

The specific conductance values measured at several of the locations in the Floodway Channel
during the summer flood event (585 to 664 uS/cm) were also slightly higher than the
corresponding summer flood baseline values (197 to 619 uS/cm; Figure NM9-6). Again, the
elevated values are not likely due to construction activities in the Floodway Channel as the
downstream of construction location (632 uS/cm) had a specific conductance below the
upstream of construction location (660 uS/cm). The specific conductance measured in the
Floodway Channel at the Outlet (632 uS/cm) was similar to the values measured in the Red
River; as such, no increase was measured in the Red River downstream of the Outlet (613 to

622 uS/cm) compared to the background value upstream of the Outlet (622 uS/cm).

The specific conductance measured in the Seine River upstream and downstream of the Prairie
Grove Road Culvert (565 uS/cm and 576 uS/cm, respectively) were similar compared to the
background value in the Seine River (568 yuS/cm) during the spring flood event. Whereas the
specific conductance values in the Seine River near the culvert (490 uS/cm and 540 pS/cm)

were higher relative to background value (478 uS/cm) during the summer flood.
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Rain Event-based

Specific conductance measured in the Floodway Channel during the Level | Rain event-based
monitoring were all within or below the range of summer baseline values with one exception.
The sample at Keewatin Weir (1020 uS/cm) was elevated above the summer baseline values
(454 to 944 uS/cm) during the August 31 Level | Rain event-based monitoring. However, this
elevated specific conductance did not affect the Red River, as the value measured in the Red
River downstream of the Outlet (798 uS/cm) was lower than the background specific

conductance in the Red River upstream of the Outlet (838 uS/cm).

During the Level | Rain event-based monitoring, the specific conductance measured in the
LaSalle River and in the Seine River in the locations downstream of construction varied from
being higher to lower compared to the background locations although they had a similar range
of values (Table NM9-6). The background specific conductance in the Seine River ranged from
284 to 772 uS/cm while the range upstream of the Prairie Road crossing ranged from 284 to
701 pS/cm and downstream of the crossing ranged from 329 to 760 uS/cm. Likewise the
background specific conductance in the LaSalle River upstream of the Glenlea drain ranged

from 182 to 731 uS/cm while downstream of the drain ranged from 140 to 687 uS/cm.

3.2.3 Total Phosphorus

Floodway Flow Event-based

Fertilizers have not been applied to the slopes of the Floodway Channel since 2008, as
previously noted, however, total phosphorus was analyzed to assess the surface water quality
as it relates to potential groundwater impacts. The comparison of total phosphorus
concentrations between baseline conditions and from samples collected for the Red River,
Floodway Channel and drain sample locations during the Floodway Flow Event-based spring
and summer flood monitoring events of 2010 are shown on Figures NM9-7 and NM9-8,

respectively.

The total phosphorus concentrations measured in the Floodway Channel and Red River during
the Floodway Flow Event-based monitoring representing the spring flood (crest) were below the

spring flood baseline values (Figure NM9-7). Additionally the total phosphorus concentrations in
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the Floodway Channel (0.295 to 0.412 mg/L) were lower than the concentration in the Red River
upstream of the Outlet (0.432 mg/L) and therefore no increase was measured in the Red River
downstream of the Outlet (0.348 to 0.407 mg/L).

The total phosphorus concentration measured in the Floodway Channel downstream of
construction (0.334 mg/L) was moderately elevated compared to upstream of construction
(0.297 mg/L) during the summer flood event. However, all concentrations in the Floodway
Channel were within or below summer flood baseline values (Figure NM9-8). Additionally the
total phosphorus concentration discharging from the Floodway Channel
(0.334 mg/L) was lower than the concentration in the Red River upstream of the Outlet
(0.394 mg/L). As such no increase was measured in the Red River downstream of the Outlet
(0.319 to 0.346 mg/L).

The total phosphorus concentrations measured in the Seine River upstream and downstream of
the Prairie Grove Road Culvert (0.147 mg/L and 0.138 mg/L, respectively) were slightly lower
compared to the background concentration in the Seine River (0.151 mg/L) during the spring
flood event. Lower total phosphorus concentrations in the Seine River near the culvert were

again measured relative to background concentrations during the summer flood.

3.2.4 Ammonia (NH3)

Floodway Flow Event-based

Fertilizers have not been applied to the slopes of the Floodway Channel since 2008, as
previously noted; however, ammonia was analyzed to assess the surface water quality as it

relates to potential groundwater impacts.

The water quality guidelines for ammonia vary depending on the temperature and pH
concentrations of the water. For the Floodway Flow Event-based spring and summer flood
monitoring events of 2010, the pH ranged from 7.00 to 8.76, which was within the CCME criteria
for the protection of freshwater aquatic life (6.5 to 9.0; Table NM9-2). The temperature range
during the Floodway Flow Event-based monitoring was from 3.7°C to 18.6°C. The soluble

ammonia (NH3) values reported by the laboratory were converted by KGS Group into un-ionized
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ammonia values based on a pH temperature relationship (Table NM9-2). The un-ionized
ammonia represents all the forms of ammonia in the water, with the exception of the ammonium
ion (NH,). The corresponding un-ionized ammonia CCME criterion for the protection of

freshwater aquatic life is 0.019 mg/L.

The comparison of ammonia concentrations between baseline conditions and from samples
collected for the Red River, Floodway Channel and drain sample locations during the Floodway
Flow Event-based spring and summer flood monitoring events of 2010 are shown on Figures
NM9-9 and NM9-10, respectively.

A moderate ammonia concentration increase was measured in the Floodway Channel
downstream of construction (0.090 mg/L) compared to the background concentration upstream
of construction (0.055 mg/L) during the spring flood (crest) event monitoring. However, the
ammonia concentrations in the Floodway Channel were all below the spring flood baseline
concentrations (Figure NM9-9) and result in un-ionized ammonia below the CCME criterion
(Table NM9-2). Additionally the ammonia concentration discharging from the Floodway Channel
(0.090 mg/L) was lower than the concentration in the Red River upstream of the Outlet
(0.144 mg/L). As such no increase was measured in the Red River downstream of the Outlet
(0.065 to 0.088 mg/L). All of the ammonia concentrations measured in the Red River were
below spring flood baseline concentrations and resulted in un-ionized ammonia concentrations
below the CCME criterion.

The ammonia concentration measured in the Floodway Channel downstream of the Grand
Pointe drain (0.149 mg/L) during the summer flood event, was elevated above the summer flood
baseline values (0.04 to 0.13 mg/L). However; samples from locations further downstream and
downstream of construction had ammonia concentrations below the laboratory detection limits
(<0.050 mg/L) which was the same for the location upstream of construction. The measureable
ammonia concentration resulted in an un-ionized ammonia concentration below the CCME
criterion. The ammonia concentrations measured in the Red River downstream of the Outlet
(<0.050 to 0.051 mg/L) were lower compared to the background concentration upstream of the
Outlet (0.078 mg/L) and were within the range of baseline concentrations. All of the ammonia
concentrations measured in the Red River resulted in un-ionized ammonia concentrations below
the CCME criterion.
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The ammonia concentrations measured in the Seine River upstream and downstream of the
Prairie Grove Road Culvert (0.059 mg/L and 0.055 mg/L, respectively) were slightly lower
compared to the background concentration in the Seine River (0.072 mg/L) during the spring
flood event. The ammonia concentrations in the Seine River near the culvert were below
laboratory detection limits (<0.050 mg/L) during the summer flood, which was again lower

relative to background concentration (0.081 mg/L).

3.2.5 Nitrate + Nitrite-N

Floodway Flow Event-based

Fertilizers have not been applied to the slopes of the Floodway Channel since 2008, as
previously noted; however, nitrate + nitrite-N was analyzed to assess the surface water quality
as it relates to potential groundwater impacts. The comparison of nitrate + nitrite-N
concentrations between baseline conditions and from samples collected for the Red River,
Floodway Channel and drain sample locations during the Floodway Flow Event-based spring
and summer flood monitoring events of 2010 are shown on Figures NM9-11 and NM9-12,

respectively.

The nitrate + nitrite-N concentrations measured at most locations in the Floodway Channel and
in the Red River were slightly elevated above spring flood baseline values during the spring
flood crest monitoring (Figure NM9-11). A negligible increase in nitrate + nitrite-N concentration
was measured in the Floodway Channel downstream of construction (1.74 mg/L) compared to
upstream of construction (1.69 mg/L) during the flood crest. Similarly a slight increase in nitrate
+ nitrite-N concentration was measured in the Floodway Channel downstream of construction
(1.14 mg/L) during the post-crest monitoring compared to the background concentration
upstream of construction (1.02 mg/L). Whereas there was no increase measured in the
Floodway Channel downstream of construction during the pre-crest monitoring. The nitrate +
nitrite-N concentrations measured in the Floodway Channel decreased slightly from the pre-
crest, to the crest and subsequently to the post-crest monitoring, such that the concentrations
during the post-crest monitoring were within or lower than the spring baseline concentrations.
Although nitrate + nitrite-N concentrations in the Floodway Channel were above the baseline

during the flood crest the concentration discharging from the Floodway Channel (1.74 mg/L)

KGS

19 GROUP



Manitoba Floodway Authority Final Report
Red River Floodway Expansion Project March 2011
2010 Construction Surface Water Monitoring Report 05-1100-01.19.06.03

was similar to the concentrations measured in the Red River. As such, no increase was
measured in the Red River downstream of the Outlet (1.66 to 1.69 mg/L) compared to the

background nitrate + nitrite-N concentration upstream of the Outlet (1.74 mg/L).

A moderate concentration increase in nitrate + nitrite-N was measured in the Floodway Channel
downstream of construction (0.778 mg/L) compared to background concentration upstream of
construction (0.619 mg/L) during the summer flood event. However, the concentrations in the
Floodway Channel were all within or below the summer flood baseline range (Figure NM9-12).
Additionally the nitrate + nitrite-N concentration discharging from the Floodway Channel (0.778
mg/L) was lower than the concentration in the Red River upstream of the Outlet (0.827 mg/L).
As such no increase was measured in the Red River downstream of the Outlet (0.721 to
0.759 mg/L).

The nitrate + nitrite-N concentrations measured in the Seine River upstream and downstream of
the Prairie Grove Road Culvert (0.300 mg/L and 0.284 mg/L, respectively) were slightly lower
compared to the background concentration in the Seine River (0.311 mg/L) during the spring
flood event. Lower nitrate + nitrite-N concentrations in the Seine River near the culvert were

again measured relative to background concentrations during the summer flood.
3.2.6 Potassium
Floodway Flow Event-based

Fertilizers have not been applied to the slopes of the Floodway Channel since 2008, as
previously noted; however, potassium was analyzed to assess the surface water quality as it
relates to potential groundwater impacts. The comparison of potassium concentrations between
baseline conditions and from samples collected for the Red River, Floodway Channel and drain
sample locations during the Floodway Flow Event-based spring and summer flood monitoring

events of 2010 are shown on Figures NM9-13 and NM9-14, respectively.

The potassium concentrations measured at several locations in the Floodway Channel were
slightly elevated above spring flood baseline values during the spring flood crest monitoring

(Figure NM9-13). Similarly the potassium concentrations in the Floodway Channel measured
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during the post-crest were slightly elevated above spring flood baseline, whereas concentrations
measured during the pre-crest monitoring were within the baseline concentrations. During the
crest and post-crest monitoring a minor increase in the potassium concentration was measured
downstream of construction (9.53 mg/L and 9.32 mg/L) compared to the background
concentration upstream of construction (9.03 mg/L and 9.08 mg/L). Regardless of the increase
and elevated potassium concentrations in the Floodway Channel the potassium concentration at
the Outlet (9.53 mg/L) during the flood crest was very similar to the concentration in the Red
River upstream of the Outlet (9.55 mg/L). As such, there was very little change in the
concentrations measured in the Red River downstream of the Outlet (9.34 to 9.57 mg/L)

compared to the background concentration upstream of the Outlet (9.55 mg/L).

A negligible concentration increase in potassium was measured in the Floodway Channel
downstream of construction (6.13 mg/L) compared to background concentration upstream of
construction (6.04 mg/L) during the summer flood event. However, the concentrations in the
Floodway Channel were all below the summer flood baseline range (Figure NM9-14).
Additionally the potassium concentration discharging from the Floodway Channel (6.13 mg/L)
was lower than the concentration in the Red River upstream of the Outlet (6.61 mg/L). As such
the concentrations in the Red River downstream of the Outlet ranged from lower to similar
(5.91 t0 6.62 mgl/L).

The potassium concentration measured in the Seine River upstream and downstream of the
Prairie Grove Road Culvert (7.88 mg/L and 7.95 mg/L, respectively) were similar compared to
the background concentration in the Seine River (7.92 mg/L) during the spring flood event.
Whereas there was a negligible to minor increase in potassium concentrations in the Seine
River near the culvert (4.43 mg/L and 4.59 mg/L) relative to the background concentration

(4.37 mg/L) during the summer flood.

3.2.7 Sodium

Floodway Flow Event-based

Similar to specific conductance, sodium was analyzed to assess the surface water quality as it

relates to potential groundwater impacts in particular to identify if surface water is infiltrating or if
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groundwater is discharging. The comparison of sodium concentrations between baseline
conditions and from samples collected for the Red River, Floodway Channel and drain sample
locations during the Floodway Flow Event-based spring and summer flood monitoring events of

2010 are shown on Figures NM9-15 and NM9-16, respectively.

The sodium concentrations measured in the Floodway Channel and Red River during the
Floodway Flow Event-based monitoring representing the spring flood crest were similar to the
spring flood baseline values (Figure NM9-15). The sodium concentrations measured in the
Floodway Channel increased from the pre-crest, to the crest and subsequently to the post-crest
monitoring, such that the concentrations during the post-crest monitoring were higher than the
spring baseline concentrations. However, the concentrations in the Floodway Channel
downstream of construction were lower or similar to the background concentrations upstream of
construction during all three spring flood monitoring events. Additionally, all Floodway Channel
sodium concentrations (14.7 to 16.1 mg/L) measured during the spring flood crest were lower
than the concentration in the Red River upstream of the Outlet (16.5 mg/L) and therefore no

increase was measured in the Red River downstream of the Outlet (15.1 to 15.4 mg/L).

The sodium concentrations measured in the Floodway Channel (19.7 to 27.0 mg/L) during the
summer flood monitoring were elevated above the summer flood baseline values (Figure
NM9-16). However, this is reflective of the higher sodium concentrations measured in the Red
River upstream of the Floodway Inlet (29.1 to 31.4 mg/L) which was diverting into the Floodway.
The sodium concentration measured in the Floodway Channel at the downstream of
construction location (25.4 mg/L) was lower than that of the background concentration upstream
of construction (31.5 mg/L). Additionally, the sodium concentration measured in the Floodway
Channel at the Outlet (25.4 mg/L) was lower than the concentration in the Red River upstream
of the Outlet (25.8 mg/L). As such, no increase was measured in the Red River downstream of
the Outlet (22.8 to 24.9 mg/L) compared to the background concentration upstream of the
Outlet.

The sodium concentration measured in the Seine River at the Prairie Grove Road Culvert
ranged from lower upstream of the culvert (18.1 mg/L) to higher downstream of the culvert
(20.9 mg/L) compared to the background concentration in the Seine River (18.8 mg/L) during

the spring flood event. Whereas there was a major increase in sodium concentrations in the
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Seine River near the culvert (13.1 mg/L and 19.1 mg/L) relative to the background concentration
(11.5 mg/L) during the summer flood. There were no construction activities that would account

for this elevated sodium concentration.

3.2.8 Chloride

Floodway Flow Event-based

Similar to specific conductance, sodium was analyzed to assess the surface water quality as it
relates to potential groundwater impacts in particular to identify if surface water is infiltrating or if
groundwater is discharging. The comparison of chloride concentrations between baseline
conditions and from samples collected for the Red River, Floodway Channel and drain sample
locations during the Floodway Flow Event-based spring and summer flood monitoring events of

2010 are shown on Figures NM9-17 and NM9-18, respectively.

The chloride concentrations measured in the Floodway Channel and Red River during the
Floodway Flow Event-based monitoring representing the spring flood crest were similar to or
lower than the spring flood baseline values (Figure NM9-17). The chloride concentrations
measured in the Floodway Channel during the pre-crest and post-crest monitoring were slightly
higher, however still within the spring flood baseline values. Additionally, the concentrations in
the Floodway Channel downstream of construction were lower or similar to the background
concentrations upstream of construction during all three spring flood monitoring events. The
chloride concentration measured in the Floodway Channel at the Outlet (15.8 mg/L) was lower
than the concentration in the Red River upstream of the Outlet (16.5 mg/L). As such, no
increase was measured in the Red River downstream of the Outlet (15.7 to 16.2 mg/L)

compared to the background concentration upstream of the Outlet.

The chloride values measured in the Floodway Channel (22.5 to 29.7 mg/L) during the summer
flood monitoring were elevated above the summer flood baseline values (Figure NM9-18).
Additionally, the chloride concentration measured in the Floodway Channel at the downstream
of construction location (28.4 mg/L) was moderately elevated above the background
concentration upstream of construction (24.9 mg/L). Regardless of the downstream

concentration increase and being above baseline conditions the chloride concentration in the
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Floodway Channel at the Outlet (28.4 mg/L) was lower than the concentration in the Red River
upstream of the Outlet (28.8 mg/L). As such, no increases were measured in the Red River
downstream of the Outlet (27.0 mg/L to 28.0 mg/L) compared to the background concentration

upstream of the Outlet.

The chloride concentration measured in the Seine River at the Prairie Grove Road Culvert
ranged from lower upstream of the culvert (31.0 mg/L) to higher downstream of the culvert
(34.5 mg/L) compared to the background concentration in the Seine River (31..4 mg/L) during
the spring flood event. Whereas there was a major increase in chloride concentrations in the
Seine River near the culvert (18.4 mg/L and 26.4 mg/L) relative to the background concentration
(15.8 mg/L) during the summer flood. This is similar to what was observed for the sodium
concentrations but again there were no construction activities that would account for this

elevated chloride concentration.

3.2.9 Iron

Floodway Flow Event-based

During the 2010 construction monitoring there were many occurrences of iron concentrations
above the CCME criterion for the protection of freshwater aquatic life (0.30 mg/L; Table
NM9-2), similar to what was observed during baseline and 2005 through 2009 construction
monitoring. lron concentrations are likely influenced, in part, by the presence of high levels of
suspended sediment in the samples, which contributes to the iron when the samples are

acidified for analysis.

The concentrations of iron measured at all locations in the Floodway Channel and the Red River
were elevated above the CCME criterion during the Floodway Flow Event-based monitoring
representing the spring flood crest. Likewise, the iron concentrations measured at all of the
Floodway Channel locations were elevated above the CCME criterion during the pre-crest and
post-crest monitoring. The iron concentration measured at the downstream of construction
location (2.09 mg/L) was elevated above the background condition sampled upstream of
construction (1.89 mg/L). The elevated concentration was however lower than the concentration
in the Red River upstream of the Outlet (2.54 mg/L); therefore the concentrations of iron in the

Red River downstream of the Outlet (2.04 to 2.30 mg/L) were lower than the background
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concentration collected upstream of the Outlet. The elevated concentrations of iron are neither
attributed to construction nor are they of concern, as concentrations exceeding the CCME
criterion, ranging from 0.32 to 3.34 mg/L, were measured during the baseline sampling for the

spring flood condition.

The iron concentrations measured in the Floodway Channel during the summer flood event
ranged from 0.05 to 0.47 mg/L, with the concentrations from the Keewatin weir location to the
Outlet (0.31 to 0.47 mg/L) exceeding the CCME criterion (0.3 mg/L). Iron concentrations were
also above CCME criterion from several outfall sources and for most of the Red River samples.
The iron concentration measured at the downstream of construction location (0.33 mg/L) was
elevated above the background condition sampled upstream of construction (0.05 mg/L). The
elevated concentration was however lower than the concentration in the Red River upstream of
the Outlet (0.37 mg/L); therefore the concentrations of iron in the Red River downstream of the
Outlet (.032 to 0.34 mg/L) were lower than the background concentration collected upstream of
the Outlet. As noted above the elevated concentrations of iron are neither attributed to
construction nor are they of concern, as concentrations exceeding the CCME criterion, ranging
from 0.33 to 0.81 mg/L, were measured during the baseline sampling for the summer flood

condition.

The iron concentrations measured in the Seine River upstream and downstream of the Prairie
Grove Road Culvert (0.64 mg/L and 0.51 mg/L, respectively) were slightly lower compared to
the background concentration in the Seine River (0.74 mg/L) during the spring flood event.
Whereas there was a negligible to minor increase in potassium concentrations in the Seine
River near the culvert (0.23 mg/L and 0.28 mg/L) relative to the background concentration
(0.23 mg/L) during the summer flood. All the concentrations measured in the Seine River
exceeded the CCME criterion during the spring flood, whereas they were below the CCME

criterion during the summer flood.
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3.2.10 Petroleum Hydrocarbons

Floodway Flow Event-based

Hydrocarbons were analyzed, as in previous years, to identify if there were any potential
impacts to surface water from spills that occurred during construction activities. The
concentrations of petroleum hydrocarbons analyzed (Benzene, Toluene, Ethyl-benzene,
Xylenes (-0,-m,-p), and hydrocarbon fractions F1 to F4) were below detection limits in the
Floodway Channel at the locations upstream and downstream of the construction area during

both the spring flood crest and summer flood monitoring (Table NM9-3).

Rain Event-based

The concentrations of petroleum hydrocarbons were again below detection limits in the
Floodway Channel at the locations upstream and downstream of the construction area during
each of the Level | Rain Event-based monitoring, with one exception. During the October 27
Level | Rain event-based monitoring benzene was detected in the Floodway Channel at both
the upstream and downstream of construction locations (0.91 pg/L and 0.91 pg/L) and F1
hydrocarbons were detected upstream of construction (1510 ug/L). Since the hydrocarbons
detected were measured in the background water upstream of construction they are not a result
of construction activities. Additionally, as the benzene concentration measured is well below the
CCME criterion (370 ug/L) hydrocarbons were not considered to be a concern during the 2010

construction monitoring program.

3.2.11 Bacteria

Floodway Flow Event-based

While there are no specific construction activities that would release bacteria into the Floodway
Channel bacteria was analyzed to assess the surface water quality as it relates to potential
groundwater impacts in particular to identify if bacteria is affecting drinking water quality. The
comparison of E.Coli concentrations between baseline conditions and from samples collected

for the Red River, Floodway Channel and drain sample locations during the Floodway Flow
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Event-based spring and summer flood monitoring events of 2010 are shown on Figures NM9—
19 and NM9-20, respectively. The laboratory analysis method used for Total Coliform and
E.Coli testing was the M-coli Blue membrane filtration analysis method, which has an upper
detection limit of 1500 to 2000 CFU/100 mL. Samples in which the bacteria exceed the upper
limit of 2000 CFU/100 mL are identified as overgrown.

Most samples collected for analysis of E.Coli in the Floodway and in the Red River during the
Floodway Flow Event-based monitoring representing the spring flood crest and pre-crest were
below the laboratory detection limit of 10 CFU/100 mL. Low concentrations of E. Coli were
detected in the Floodway Channel (10 to 30 CFU/100 mL) during the post-crest spring flood
monitoring. All of the E.Coli concentrations measured were within or below the spring flood

baseline values (Figure NM9-19).

Moderate concentration increases of E.Coli were measured in the Floodway Channel
downstream of construction (150 CFU/100 mL) and at most of the Floodway Channel sample
locations compared to upstream of construction (10 CFU/100 mL) during the summer flood
monitoring. These elevated concentrations of E.Coli measured in the Floodway Channel (20 to
480 CFU/100 mL) are within the summer flood baseline values (40 to 1030 CFU/100 mL).
Additionally, the increase in concentrations within the Floodway Channel did not result in
increased E.Coli concentrations in the Red River downstream of the Outlet (110 to
260 CFU/100 mL) compared to the background concentration in the Red River upstream of the
Outlet (500 CFU/100 mL). The elevated E.Coli concentrations found during the summer flood
event were not attributed to construction, as there were no construction activities in the

Floodway Channel that would release bacteria into the construction area.

The E.Coli concentration measured in the Seine River upstream and downstream of the Prairie
Grove Road Culvert were below laboratory detection limits of 10 CFU/100 mL while the
background concentration in the Seine River was very low (10 CFU/100 mL) during the spring
flood event. The E.Coli concentration measured in the Seine River at the Prairie Grove Road
Culvert ranged from lower upstream of the culvert (90 CFU/100 mL) to higher downstream of
the culvert (180 CFU/100 mL) compared to the background concentration in the Seine River
(120 CFU/100 mL) during the summer flood event.

KGS

27 GROUP



Manitoba Floodway Authority Final Report
Red River Floodway Expansion Project March 2011
2010 Construction Surface Water Monitoring Report 05-1100-01.19.06.03

3.2.12 Herbicides

Floodway Flow Event-based

Herbicides have not been applied as part of the Floodway Expansion Project since 2005 as
previously noted. Therefore, only samples collected during peak flood events are analyzed for
herbicides to identify if there is run-off from agricultural fields that may be affecting water quality

in the Floodway Channel to assess potential impacts to groundwater.

AMPA and glyphosate were both detected in the Floodway Channel during the Floodway Flow
Event-based monitoring representing the spring flood crest. There was no increase in the
concentration of AMPA in the Floodway Channel at the location downstream of construction
(1.02 ug/L) compared to the background concentration upstream of construction (1.07 pg/L).
While there was a moderate increase in the concentration of glyphosate in the Floodway
Channel at the location downstream of construction (1.25 ug/L) compared to the background
concentration upstream of construction (1.12 ug/L) these concentrations were well below the
CCME criteria (65 pg/L). Therefore these herbicide concentrations measured in the Floodway

Channel were not considered to be a concern.

In addition to AMPA and glyphosate, and MCPA were also detected in the Floodway Channel
during the Floodway Flow Event-based monitoring representing the summer flood crest. There
were negligible to moderate increases in the concentration of 2,4-D, AMPA, glyphosate and
MCPA in the Floodway Channel at the location downstream of construction (0.11 ug/L,
0.29 ug/L, 1.62 pg/L and 0.20 ug/L, respectively) compared to the background concentrations
upstream of construction (<0.10 pg/L, 0.28 pg/L, 1.52 pg/L and 0.17 ug/L, respectively).

However, these herbicide concentrations were all well below the applicable CCME criteria.
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4.0 SUMMARY AND CONCLUSIONS

1. The 2010 construction surface water quality monitoring program was conducted from
April to October 2010 in conjunction with construction activities that occurred from
Station 4+000 to 50+500. This consisted of contracts that were substantially completed
in 2009, but required minor work during 2010 to address deficiencies, on-going
construction contracts that started prior to 2010 and new contracts started in 2010.
These included the following:

a. Channel Contracts C7A (Stn 35+100 — 40+590), C8B (Stn 40+900 — 50+430), C11
(Gap Enhancement; Stn 5+000 - 9+000), C12 (Bridge Pier Protection), C13
(Channel Clean-up and Repair), ED1 (East Dyke; Stn 4+000 — 5+300), ED2 (Inlet
Erosion Control), S1 (Seine River Syphon), and GD1 (Groundwater Springs
Remediation and LFC Riprap);

b. Bridge contracts for CPR Keewatin (T14), CPR Emerson (T15), P.T.H Hwy 44 Bridge

(T17), P.T.H. Hwy 15 Bridge (T18), T19 (Pedestrian Bridge), T20 (PTH 15 and 101

Paving; Stn 25+700)

The Inlet (12) and Outlet (CE1) control structures; and

The West Dyke earthworks contracts W19 (Stn 14+600), W21 (Stn 37+300 —

40+300), W29 (West Dyke Drainage Repairs) and W30 (West Dyke Gravel Contract;

Stn 30+500 — 37+500).

oo

2. Samples were collected from the Red River at the Inlet and Outlet, at 9 locations along
the Floodway Channel, including the upstream and downstream ends of the construction
zones, at 8 of the outfall drains flowing into the Floodway, and at 2 locations each on the
Seine and La Salle Rivers, when there was a sufficient amount of water to collect a
sample.

3. At each sampling location, field data was obtained (conductivity, pH, temperature and
turbidity) and water samples were submitted to an accredited laboratory for testing
(including inorganic parameters, turbidity, TSS and bacteria). Benzene, toluene,
ethylbenzene and xylenes (BTEX) and hydrocarbon fractions F1 to F4 were also
analyzed when samples were collected at the upstream and downstream of construction
locations. During the spring and summer flood peak monitoring, laboratory analysis also
included screening for phenoxy acid herbicides (2,4-D, bromoxynil, dicamba, MCPA and
picloram), AMPA, and glyphosate at the upstream and downstream of construction
locations. These results were compared to the floodway baseline surface water data,
based on sampling in April to August, 2005, and applicable CCME criteria.

4. Floodway Flow event-based monitoring took place during the crest of both spring and
summer flood events in April and June, respectively, with monitoring also completed pre
and post-crest during the spring flood event. There were fifteen (15) Level | Rain event-
based monitoring events conducted between April and October, 2010, in response to
precipitation levels greater than 10 mm.

5. During the spring flood monitoring in 2010, concentrations of most parameters measured
in the Floodway Channel were typically below the spring flood baseline values, with the
exception of specific conductance, nitrate+nitrite-N, and potassium concentrations.
Within the Red River, the concentrations of specific conductance and nitrate+nitrite-N
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were typically higher upstream of the Outlet when compared to sample locations
downstream of the Outlet, indicating that the input from the Floodway was not having a
significant affect on the concentrations of these parameters in the Red River. Potassium
concentrations downstream of the Outlet were very slightly higher than those upstream
of the Outlet.

6. During the summer flood monitoring in 2010, concentrations of most parameters
measured in the Floodway Channel were typically below the summer flood baseline
values, with the exception of specific conductance, sodium, chloride, and ammonia
concentrations. Within the Red River, the concentrations of these parameters were
typically higher upstream of the Outlet when compared to sample locations downstream
of the Outlet, indicating that the input from the Floodway was having a neutral or dilution
effect on the concentrations of these parameters in the Red River.

7. During the spring and summer flood monitoring in 2010, concentrations of most
parameters measured in the Seine River upstream and downstream of the Prairie Grove
Road Culvert were typically lower compared to the background concentration in the
Seine River. A few exceptions included elevated concentrations of specific conductance,
potassium, sodium, chloride and bacteria measured during the summer flood monitoring.
There were no construction activities that would contribute to these concentration
increases.

8. Results of the 15 Level | Rain event-based monitoring events conducted between April
and October indicated that TSS concentrations in the Floodway Channel were often
higher than the background concentration at the location upstream of the construction.
However, these increases along the Floodway Channel were not a concern because the
TSS concentrations in the Red River were higher than the corresponding concentrations
in the water discharging from the Floodway Channel. Therefore, the mass balances
show that there were no increases in TSS concentrations in the Red River downstream
of the Outlet following any of the rain events in 2010. Because there were no TSS
concentration increases no Level Il Rain event-based monitoring was required during the
2010 construction year.
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5.0 RECOMMENDATIONS

It is recommended that the Construction Surface Water Monitoring program for the floodway
expansion be discontinued, as of December 2010, and replaced by a Post-Construction
Activities Surface Water Sampling Program as part of the Groundwater Monitoring Program.
The Post-Construction Activities Surface Water Sampling Program focus on surface water
quality sampling needed to compliment groundwater quality assessments. This

recommendation is based on the following:

e Nearly all of the Floodway Expansion Project work is now completed (including vegetation)
except minor site clean-up or activities to address deficiencies, which will be completed in
2011.

e The large earth moving contracts for the Floodway Channel were mostly completed prior to
2009 and are now predominately covered by an established vegetation cover that will
minimize erosion concerns.

¢ With the introduction of the Nutrient Management Regulation (62/2008) no fertilizers have
been applied to the Floodway Channel slopes since 2008 and therefore nutrient impacts
from the project is no longer a concern.

e Herbicides have not been applied as part of the Floodway Expansion Project since 2005, as
noted in Section 3.2.12, and therefore herbicide impacts from the project are also no longer
a concern.
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1.0 INTRODUCTION

This report provides details and a description of the sampling events, sampling protocol, data
reduction, reporting and summary tables for the 2010 Surface Water Sampling Program

prepared by KGS Group.

There are no specific requirements for surface water monitoring specified in the Environment
Act Licence for the Floodway Expansion Project; however, the surface water quality monitoring
program was initially developed in 2005 as a component of the Environmental Management
Plan. This was done to address concerns raised by the local public regarding impacts to
groundwater quality, and to address potential effects on surface water quality resulting from the
Project as identified in the Environmental Impact Statement (EIS). The EIS identified potential
effects related to sedimentation associated with Project construction and the use of fertilizers
(containing phosphorus, nitrogen, and potassium), herbicides (glyphosate and 2,4-D amine) or

spills of chemicals during Project construction or maintenance.

Construction Surface Water monitoring conducted from 2005 to 2009 has confirmed that the
effects of the project on surface water quality have not been significant with the mitigation
measures that have been implemented. Additionally, with the introduction of the Nutrient
Management Regulation (62/2008), no fertilizers have been applied to the Floodway Channel
slopes since 2008. Likewise, pesticides have not been applied as part of the project since first
tested on a small site in 2005. Finally, the majority of the construction activities are now
complete, with the exception of the remaining bridge work and minor channel work. Therefore,
the 2010 Surface Water Sampling Program will consist of Event-based monitoring focusing on
contract specific construction monitoring and assessing the surface water quality as it relates to

potential groundwater impacts.

The Event-based monitoring during 2010 will be conducted in response to elevated water levels
in the floodway channel when there is the greatest potential for surface water to affect the
groundwater quality (Floodway Flow), as well as following potential erosion causing precipitation
(Rain) or reported spills (Spill). Regular Monthly monitoring will no longer be conducted;
however, during the unfrozen conditions, typically from April to October, if there is no event-

based monitoring triggered during a month then at a minimum samples will be collected in the
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Floodway Channel upstream and downstream of the overall construction area and analyzed for
all parameters except pesticides. The scope of work for the 2010 construction Surface Water

Monitoring program conducted by KGS Group includes the following:

e Collect Floodway Flow Event-based surface water quality data for parameters of interest
from the Red River, La Salle River, Seine River, Floodway Channel and Drains that flow into
the Floodway Channel at times when the water level in the Floodway overtops the Low Flow
Channel either from elevated Red River water levels or prolonged precipitation events;

e Collect Rain Event-based surface water quality data for parameters of interest (TSS, pH
and conductivity) from the Floodway Channel, La Salle River and Seine River upstream and
downstream of each construction area, the Red River upstream and downstream of the
Outlet and any additional required locations following precipitation events greater than 10
mm;

e Collect Spill Event-based surface water quality data for compliance monitoring of
applicable parameters (herbicides or hydrocarbons) from the Floodway Channel upstream
and downstream of the spill area, the Red River upstream and downstream of the Outlet
and any additional required locations following a reported spill; and

e Provide an assessment of surface water quality comparing results of construction event-
based monitoring to baseline water quality and summarized in an 2010 construction
monitoring report in order to:

compare predictions made in modelling effects;

e assess the effectiveness of proposed mitigation measures and adapt, if necessary; and
adapt the construction monitoring program in response to data and changes in mitigation
measures.

2.0 SAMPLING LOCATIONS

The sample locations are similar to those used during the past sampling programs incorporating
minor alterations as recommended in the Baseline and 2005 to 2009 Construction Surface
Water Monitoring reports. These sample locations are outlined on Figure NM9-1 and Figure

NM9-2 and described as follows:

Red River at Inlet

o Upstream of the Floodway channel along the west shore of the river, 3 replicate samples
collected consecutively at the same location (S-01) to capture the natural variation within the
Red River. During a sampling event when there is no river water entering into the Floodway
channel at the inlet, these samples will not be collected.

KGS

2 GROUP



Manitoba Floodway Authority
Red River Floodway Expansion January 2010
Surface Water Monitoring — 2010 Sampling Program 05-1100-01.19.06.03

Red River at Outlet

e Upstream of the Floodway Outlet along the east shore (S-34) and downstream of the Outlet
along the east shore at 500, 1000, 2000, and 3000 m (S-30, S-31, S-32 and S-33,
respectively).

Floodway Channel

e Floodway Channel downstream of the Inlet (S-04a), downstream of the Grande Pointe
Diversion drop structure (S-13), downstream of the North Bibeau Drain drop structure (S-14)
and at the four former weir locations within the low flow channel that were used to calculate
the channel base flow during the winter: Keewatin Weir (S-21); Springfield Weir (S-23);
Dunning Weir (S-25); and PTH# 44 Weir (S-28). Note during a sample event if there is less
than 0.1 m water depth in the low flow channel at a sample location, then that location will
not be collected during that event.

¢ Sample locations will also be located in the Floodway Channel, upstream and downstream
of the overall construction limits for all contracts (CON U/S and CON D/S). Note that these
sample locations will change as work proceeds and the limits of construction change. During
a sampling event if there is less than 0.1 m water depth in the low flow channel at a sample
location, then that location will not be collected during that event.

Outfall Sources

e At the 11 outfalls immediately upstream of where they drain into the Floodway channel.
These include: Seine River Syphon Overflow (S-05); Grande Point Diversion Drop Structure
(S-06); Centreline Drain Drop Structure (S-07); Deacon Reservoir Drain (S-08); Cooks
Creek Diversion Drop Structure (S-09); North Bibeau Drain Drop Structure (S-10); Country
Villa Estates Drain (S-11); Kildare Trunk-Transcona Storm Sewer Outlet (S-12); Springfield
Road Drain Drop Structure (S-22); Skholny Drain Drop Structure (S-26); and Ashfield Drain
Drop Structure (S-27). The new construction of the Kildare Trunk-Transcona Storm Sewer
Outlet (S-12) makes it impractical to obtain a water sample prior to water from the drain
mixing with water from the Floodway Channel. Therefore, a mixed sample will be collected
at the outlet. During a sampling event if there is low flow or the water is frozen such that no
water is entering into the Floodway from any of the above drains, or there is insufficient
amounts of water in the drain to collect a sample (< 0.10 m flow depth), then that drain will
not be sampled during that event. Additionally, during a sampling event if a drain is within an
area of on-going construction activities, to eliminate a potential confounding effect and in
order to assess the effects from the perimeter ditches an additional sample will be collected
from the drain upstream of the perimeter ditching.
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Seine River

e Sample locations will be located in the Seine River immediately upstream (S-15) and
downstream (S-16) of the newly installed culvert at the Prairie Grove Road crossing. During
a sampling event if there is less than 0.1 m water depth in the Seine River at a sample
location, then that location will not be collected during that event.

La Salle River

o Sample locations will be located in the La Salle River, approximately 50 m upstream (S-37)
and downstream (S-38) of the construction activities at the Glenlea Drain Outlet. During a
sampling event when there is no water draining into the La Salle River from the Glenlea
Drain, then these samples will not be collected during that event. The need to sample will be
confirmed by calling the on-site supervisor prior to heading out to the area.

The potential maximum number of sample locations, likely only for Floodway Flow Event-based

monitoring coinciding with a spring flood, is 36, whereas there are as few as 6 sample locations

during the Spill Event-based monitoring. The sample locations used for any given sampling
event will depend on the reason for the sampling event as described in Section 5 (Table 1), time

of year, flow conditions, and construction progress to date.

3.0 SAMPLING PROTOCOL

As in the previous years sampling programs, the protocol follows the U.S. Environmental
Protection Agency (EPA), Office of Water Quality, Monitoring Water Quality, Chapter 5 Water
Quality Conditions (November, 1997, EPA 841-B-97-003). Samples are collected by wading into
the water source and/or using a 3 metre sample extension rod to sample as close to the centre
of the flow as possible. For safety considerations, the Red River samples are collected from the
shoreline using the sample extension rod. Samples are collected by dipping a sample collector
into the water to a depth of approximately 30 cm, or half the depth if there is less than 60 cm of
water, and scooping the sample collector upstream into the water flow. If there is an insufficient
depth of water, 10 cm or less, then sampling is not conducted as the bottom would likely be
disturbed during sampling and spoil the sample. Before each sample, the collection jar is rinsed
a minimum of three times with the sample water to ensure representative readings of the

existing surface water conditions.
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40 PARAMETERS

While sampling during event-based monitoring, field measurements of pH, temperature,
conductivity, and turbidity will be obtained. Water depth is also recorded from staff gauges
installed at Floodway Channel locations and in the outfalls. Staff gauges are not installed at
Kildare Trunk-Transcona Storm Sewer Outlet, Country Villa Estates Drain, or Deacon Reservoir
Drain, as it is not feasible to record the depth of water at these drains. No depth of water is

recorded for any of the samples collected from the Red River.

The water depth is recorded to estimate the water discharge at each site using rating curves
developed for each of the drains and the Floodway Channel at the sample locations. Estimates
of the water discharge are necessary to calculate approximate mass balances for the chemical
analysis results to interpret the results in particular during rain event-based monitoring.
Discharge estimates for the Red River are based on upstream and downstream measurements

from Water Survey of Canada Metering Stations.

The analysis package for the sampling events includes various combinations of the following:

e General Chemistry — turbidity, pH, conductivity, total alkalinity, bicarbonate, carbonate,

hydroxide, hardness, chloride, fluoride, sulphate, nitrate-nitrite, calcium, magnesium,

potassium, sodium, iron, manganese, total dissolved solids;

Total Suspended Solids (TSS);

Nutrients — ammonia, total phosphorus, total Kjeldahl nitrogen (TKN);

Bacterial — total coliform and E.Coli by m-Coli Blue Membrane Filtration method;

Hydrocarbons — fractions F1 to F4 and benzene, toluene, ethylbenzene and xylenes

(BTEX); and

e Pesticides — phenoxy acid herbicide screen (2,4-D, bromoxynil, dicamba, MCPA, picloram),
AMPA, and glyphosate.

Additional parameters can be added, if required and approved by MFA. The specific laboratory
analysis during each monitoring event and at each sampling location are summarized in Table

1 and described in more detail in Section 5.
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5.0 EVENT-BASED MONITORING

Floodway Flow Event

The Floodway Flow Event-based monitoring would be conducted in response to elevated water
levels in the Floodway Channel that overtop the Low Flow Channel and inundate a portion of
the channel base. This regularly occurs during annual spring flooding when the Floodway Inlet
Control Structure is put into operation and Red River water is diverted into the Floodway
Channel. Diversion of Red River water can also occur during emergency summer operation or
when the Red River water levels are elevated and naturally flow over the entrance plug (El. 750
ft.) into the Floodway Channel without operation of the control gates. The Low Flow Channel
can also be overtopped without diversion of Red River water during periods of prolonged or

intense rain resulting in substantial inflows from the outfall sources (agricultural drains).

The Floodway Flow Event-based monitoring program will be structured so that the level of effort
associated with the monitoring (i.e. the number of samples collected and parameters analyzed)
is consistent with the level of potential concern. The potential for surface water quality to impact
groundwater quality increases when there is more water present in the Floodway Channel and
when it is present for a greater length of time. Based on this, the number of samples to be

collected and parameters analyzed during the various conditions are as follows:

Spring Flood - In the event of a spring flood, with or without operation of the control gates,
samples will be collected at all of the locations outlined in Section 2 during the flood peak.
These samples will be analyzed for the full parameter set outlined in Section 4 except the
hydrocarbons and pesticides, which will only be analyzed for the samples collected in the

Floodway Channel upstream and downstream of the overall construction limits for all contracts.

If the spring flood is projected to result in use of the Floodway Channel for more than two
weeks, then consideration will be given to conduct additional sampling near the beginning and
end of the operation, based on discussion with the MFA. During these additional monitoring
events samples will only be collected from selected Floodway Channel locations. These
samples will be analyzed for the full parameter set, excluding the nutrients, hydrocarbons, and

pesticides.
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Summer Flood — In the event of a summer flood with operation of the control gates, samples
will be collected at all of the locations outlined in Section 2, except the Seine River, during the
flood peak. These samples will be analyzed for the full parameter set outlined in Section 4
except the hydrocarbons and pesticides, which will only be analyzed for the samples collected
in the Floodway Channel upstream and downstream of the overall construction limits for all
contracts. In the event of a summer flood without operation of the control gates, samples will
only be collected from the Red River and Floodway Channel locations and analyzed for the full

parameter set, excluding the nutrients, hydrocarbons, and pesticides.

If the summer flood is projected to result in use of the Floodway Channel for more than two
weeks, then consideration will be given to conduct additional sampling near the beginning and
end of the operation, based on discussion with the MFA. During these additional monitoring
events, samples will only be collected from selected Floodway Channel locations and analyzed

for the full parameter set, excluding the nutrients, hydrocarbons, and pesticides.

Non-Flood — Periods of prolonged rain or an intense rainfall combined with saturated soils can
result in a substantial amount of discharge into the Floodway Channel from the Outfall Sources.
At these times the water level can overtop the bank of the Low Flow Channel, without natural or
controlled diversion of Red River into the Floodway Channel. Under these conditions, samples
will be collected from all of the locations outlined in Section 2 and analyzed for the full
parameter set, excluding the nutrients and hydrocarbons. Because river water is not being
diverted, the Red River sample locations at the Inlet (S-1 to S-3) will not be sampled as

discussed in Section 2

Rain Event

As outlined in the flow chart below, the Rain Event-based monitoring program will be structured
so that the level of effort associated with the monitoring is consistent with the level of potential
concern. The structure for the 2010 sampling program represents experience obtained during
the 2006 to 2009 sampling programs and the modifications made during the 2006 sampling
program as discussed in the 2006 Construction Surface Water Monitoring Report (March 2007)
and detailed in the October 3, 2006 KGS Group Memorandum (05-1100-01.19.06.03) Red River

Floodway Expansion Project; 2006 Surface Water Sampling Program — Precipitation Review.
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When a rainfall is less than 10 mm no monitoring is required. When rainfall exceeds 10 mm, a
relatively simple monitoring approach (“Level 1) will be carried out to indicate whether the
downstream conditions are approaching the CCME and Provincial limits or whether the
concentration inflow to the Red River is within accepted limits. If the “Level I” downstream
conditions approach the CCME and Provincial limits, more rigorous monitoring (“Level II") will be

carried out to determine whether additional mitigation control measures are required.

[RAIN EVENT
Rainfall Rainfall
<10 mm >10 mm
h 4 v = Approaching or
No LEVEL | Exceeds Criteria LEVEL Il
L2 G (e MONITORING MONITORING
Required J
Well
Below
Criteria Below
Criteria
Exceeds
Criteria
A 4
Additional Monitoring
Document c and'Er s
g mergency Erosion
Compliance Sediment Control Measures

Document
&
Follow-up

Monitoring Program Flow Chart

Real-time precipitation data will be used to trigger the initiation of the Level I monitoring
program. This real-time data will be monitored regularly whenever there are precipitation events
to allow the monitoring team to mobilize in order to carry out the surface water sampling without

delay following or during rain events.
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There are two Environment Canada rainfall gauges within the City of Winnipeg that can be used
as a source of real-time rainfall data. This data will not be accessible directly by the monitoring
team and is provided by the owners of the rainfall gauge network on a daily basis. As such, a
network of unofficial rainfall gauges within the City of Winnipeg is used as a source of real-time

rainfall data.

Level | — The “Level I” monitoring program will consist of sampling in the Floodway Channel at
all locations except S-23 and S-28, in the Red River upstream and downstream of the Outlet,
and in the Seine and La Salle rivers. Field turbidity, using a hand-held turbidity meter, and the
water level will be measured and used to estimate the TSS and the flow in the Floodway

Channel and Red River.

TSS will be estimated using the site-specific relationships between TSS and field turbidity.
These were defined as part of the Baseline Surface Water Monitoring Program and updated
following each monthly sampling event during the 2005 to 2009 Construction Surface Water
Monitoring. Two relationships were developed: one for Red River water and a second for non-
Red River water. The Red River water relationship is based on data collected from the Red
River as well as data collected from the Floodway during operation of the Floodway. The non-
Red River water relationship is based on data collected from the Floodway when it was not in
operation and from the inflowing drains. The TSS and field turbidity relationships will continue to
be updated on a monthly basis, allowing the quality of the relationships to improve as more

samples are collected.

The estimated TSS and flows will be used in conjunction with a simple mass balance (see
attached “Level | Compliance Monitoring Worksheet”) to provide an indication as to whether an
increase in sediment concentration in the Floodway will have an impact on the Red River
downstream of the Floodway Outlet. It should be noted that the estimate of flows and TSS
values are considered to be approximate and are to be used in the mass balance to provide a
best estimate of the impacts of construction. The factor that has the most sensitivity to the
percent increase in sediment concentration in the Red River is the Red River flow; that is, if the
Red River flow is quite low, there is a greater risk of exceeding the Provincial Criterion. The

effect of the magnitude of the river flow is discussed in the Erosion and Sediment Control Plan.
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The estimated TSS will be confirmed by collecting samples at the four locations for laboratory

confirmation analysis of TSS along with pH and conductivity.

Level Il — The “Level II” monitoring program considers more sample locations that allow for both
the assessment of the dilution effect of the Floodway channel downstream of the construction
zone and of where the potential contaminant source(s) originate. It will consist of collecting
samples at all of the sample locations in the Red River at the Outlet, Floodway Channel and
Outfall sources. The field measurements and samples submitted for laboratory analysis would

be the same as those for a Level | monitoring.

Spill Event

The Spill Event-based monitoring program will be conducted as directed by the MFA in
response to reported spills. It will consist of sampling in the Floodway Channel and in the Red
River with samples analyzed for hydrocarbons or pesticides as dictated by the material spilled.
Samples will be collected in the Floodway Channel upstream and downstream of the spill point
source, at two more locations further downstream in the Floodway Channel, and in the Red
River upstream and 1000 m downstream of the Outlet immediately following notification of the
spill. In order to track the status of the contaminant plume as it moves downstream, these six
sample locations will also be sampled at regular time intervals (based on the flow magnitude

during the spill event) for a total of up to three days of monitoring following the spill event.

6.0 REPORTING

The data collected during the event-based monitoring will be summarized in table format
outlining the surface water quality. This information will be compared to the 2005 baseline data
to assess the accuracy of predictions made and the effectiveness of mitigation measures. All
event-based monitoring will be summarized in a letter report each month in which monitoring is
conducted. In addition to the monthly summary report, documentation will be provided to MFA
immediately after each Level | Rain Event-based monitoring event. The data collected will also

be summarized in a separate 2010 Annual Construction Monitoring Report.
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TABLE 1: SAMPLE LOCATIONS AND PARAMETERS DURING THE 2010 EVENT-BASED CONSTRUCTION SURFACE WATER MONITORING

Sample Location @

Parameters ©

)

. ; ; Total
Sampling Event ) Red River Floodwa Agricultural : General : : .
piing y gried Seine River ® | La Salle River . Suspended Nutrients Bacterial Hydro-carbons Pesticides
Inlet Outlet Channel Drains Chemistry Solids
Floodway Flow
. . . . CON U/S, CON | CON U/S, CON
Spring Flood - with/without operation X X X X X X X X X X © §
D/S D/S
All except S-4a
- (5) L
extended flood S-13, S-14, S-28 X X X
. . CON U/S, CON
Summer Flood - with operation X X X X X X X X X ©) CONU/S, CON
D/S D/S
- without operation X X X X X X
All except S-4a
- (5) L
extended flood S$-13, S-14, S-28 X X X
Non-Flood X X X X X X X X CONU/S, CON
D/S
Rain Event
All except S-23 . CON U/S, CON
Level | S-34, S-31 ' X X H, conductivi X
S-28 P v D/s ©
Level Il X X X pH, conductivity X
Spill Event
Spil S-34, S-31 Specific X
Locations
Notes:
X - indicates either all sample locations in a category are sampled; or samples are submitted from all locations for laboratory analysis of all parameters in a category
1 - No sampling is required during frozen ground conditions (Dec to Mar and possibly Nov), however, during the unfrozen condition if there is no sample event triggered during a month then at a minimum samples will be collected in the Floodway Channel
upstream and downstream of the overall construction area (CON U/S and CON D/S) and analyzed for all parameters except pesticides
2 - Sample Locations are described in the Sampling Program, shown on Figure 1 and are numbered as follows;
Red River at Inlet - S-1 to S-3
Red River at Outlet - S-30 to S-34
Floodway Channel - CON U/S, CON D/S, S-4, S-13, S-14, S-21, S-23, S-25, S-28
Agricultural Drains - S-5 to S-12, S-22, S-26, S-27
Seine River - S-05 U/S, S-15, S-16
La Salle River - S-37, S-38
3 - Individual laboratory analaysis parameters within the category groups include the following;
General Chemistry - turbidity, pH, conductivity, total alkalinity, bicarbonate, carbonate, hydroxide, hardness, chloride, fluoride, sulphate, nitrate-nitrite, calcium, magnesium, potassium, sodium, iron, manganese, total dissolved solids
Nutrients - ammonia, total phosphorus, total Kjeldahl nitrogen (TKN)
Bacterial - total coliform and E.Coli by m-Coli Blue Membrane Filtration method
Hydrocarbons - fractions F1 to F4 and benzene, toluene, ethylbenzene and xylenes (BTEX)
Pesticides - phenoxy acid herbicide screen (2,4-D, bromoxynil, dicamba, MCPA, picloram), AMPA and glyphosate
4 - Sampling on the Seine River in response to contracts T-15 and T-16 may be discontinued once vegetation is established or results of monitoring indicate no erosion concerns
5 - An extended flood is any flood projected to last more than two weeks, with additional sampling conducted near the start and end of the flood
6 - Only samples collected at CON U/S and CON D/S are submitted for laboratory analysis of hydrocarbons and only upto a maximum of twice per month
TABLE 1

X:\projects\2003\03-1100-01\General\(.19) SiteSurvnvest\(.06) Environmental\(.03) SW Monitoring\Temp\2010 Construction\Reports\Annual Report Components\Appendix A components\App A Table 1
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Daily Observation Data | Canada's National Climate Archive Page 1 of 2

l * I Environment  Environnement

Canada Canada Canadﬁ
Daily Data Report for April 2010

Notes on Data Quality.

WINNIPEG RICHARDSON AWOS

MANITOBA
Latitude: 49°55'00.000" N Longitude: 97°14'00.000" W Elevation: 238.70 m
Climate ID: 5023226 WMO I1D: 71852 TCID: YWG

Daily Data Report for April 2010

D Max Min Mean Heat Cool Total Total Total Snow Dir of Spd of
a Temp Temp Temp Deg Deg Rain Snow Precip on Grnd Max Max
°C °C °C Days Days mm cm mm cm Gust Gust
5| 5| 5| °C °C 5| 10's  km/h
ke Fi] Deg Fi]

o1+t 15.1 0.6 7.9 10.1 0.0 M M 0.0 <31
02t 9.3 1.1 5.2 12.8 0.0 M M 13.0 3 70
03+t 10.1 -0.7 4.7 13.3 0.0 M M 5.0 <31
04t 16.9 -1.2 7.9 10.1 0.0 M M 0.0 29 70
05+t 15.5 -0.1 7.7 10.3 0.0 M M 0.0 27 39
06t 11.7 -5.0 3.4 14.6 0.0 M M 0.0 32 48
07+ 9.5 -6.3 1.6 16.4 0.0 M M 0.0 <31
08t 12.5 -4.6 4.0 14.0 0.0 M M M <31
09t 13.9 2.1 8.0 10.0 0.0 M M 0.0 26 54
10+t 13.3 -2.3 5.5 12.5 0.0 M M 0.0 29 67
11+t 9.1 -3.0 3.1 14.9 0.0 M M M <31
12+ 13.2 0.9 7.1 10.9 0.0 M M 0.0 8 39
13t 15.5 6.3 10.9 7.1 0.0 M M 0.5 12 67
14+ 22.2 11.5 16.9 1.1 0.0 M M 0.0 14 61
15+ 11.5 -1.1 5.2 12.8 0.0 M M 0.0 32 69
16t 15.5 -5.7 4.9 13.1 0.0 M M 0.0 2 37
17+ 20.0 -0.8 9.6 8.4 0.0 M M 0.0 <31
18t 21.9 -1.6 10.2 7.8 0.0 M M 0.0 17 35
19+t 23.2 -0.2 11.5 6.5 0.0 M M 0.0 <31
20t 15.7 0.3 8.0 10.0 0.0 M M 0.5 2 41
21+t 15.7 -4.9 5.4 12.6 0.0 M M 0.0 <31
22+ 22.4 -0.8 10.8 7.2 0.0 M M 0.0 <31
23t 24.1 3.1 13.6 4.4 0.0 M M 0.0 <31
24+t 19.1 5.8 12.5 5.5 0.0 M M M <31
25+% 19.8 1.9 10.9 7.1 0.0 M M 0.0 16 33
26t 18.4 0.6 9.5 8.5 0.0 M M 0.0 <31
27t 20.5 -2.2 9.2 8.8 0.0 M M M <31
28t 20.8 3.7 12.3 5.7 0.0 M M 0.0 18 69
29+ 15.0 8.8 11.9 6.1 0.0 M M 15.0 <31
30t 11.7 8.3 10.0 8.0 0.0 M M 11.0 <31
Sum 290.6 0.0 M M 45.0%
Avg 16.1 0.5 8.29
Xtrm 24.1 -6.3 3 70

http://www.climate.weatheroffice.gc.ca/climateData/dailydata_e.html?Prov=XX&timefra... 1/14/2011
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Daily Data Report for May 2010
Notes on Data Quality.

WINNIPEG RICHARDSON AWOS
MANITOBA

Latitude: 49°55'00.000" N Longitude: 97°14'00.000" W Elevation: 238.70 m

Climate ID: 5023226 WMO ID: 71852 TCID: YWG
Daily Data Report for May 2010
D Max Min Mean Heat Cool Total Total Total Snow Dirof Spd of
a Temp Temp Temp Deg Deg Rain Snow Precip on Grnd Max Max
°C °C °C Days Days mm cm mm cm Gust Gust
S 7] 7] °C °C S 10's  km/h
ke Fi] Deg Fi]
o1+t 12.7 6.7 9.7 8.3 0.0 M M 3.5 <31
02t 9.6 1.5 5.6 12.4 0.0 M M 7.5 36 46
03t 7.0 0.5 3.8 14.2 0.0 M M 0.5 32 35
04+t 13.3 2.1 7.7 10.3 0.0 M M 15.5 4 54
05t 7.5 1.8 4.7 13.3 0.0 M M 9.5 3 65
06t 7.2 -2.8 2.2 15.8 0.0 M M 0.0 3 33
07t 8.1 0.0 4.1 13.9 0.0 M M 0.0 1 48
08t 12.1 -4.3 3.9 14.1 0.0 M M 0.0 1 35
09t 15.1 -2.8 6.2 11.8 0.0 M M 0.0 <31
10t 11.0 6.2 8.6 9.4 0.0 M M 3.0 11 52
11t 15.9 6.8 11.4 6.6 0.0 M M 1.5 14 37
12+ 13.5 2.9 8.2 9.8 0.0 M M 0.0 19 32
13+t 16.2 0.7 8.5 9.5 0.0 M M 0.0 <31
14+ 23.5 2.6 13.1 4.9 0.0 M M 0.5 18 39
15+ 26.9 9.0 18.0 0.0 0.0 M M 0.0 22 44
16t 25.3 11.4 18.4 0.0 0.4 M M 0.5 22 41
17+t 26.6 10.0 18.3 0.0 0.3 M M 0.5 21E 35E
18+t 28.4 9.7 19.1 0.0 1.1 M M 0.0 21 46
19+t 29.2 9.7 19.5 0.0 1.5 M M 0.0 17 33
20t 29.0 10.5 19.8 0.0 1.8 M M 0.0 20 44
21t 27.5 11.7 19.6 0.0 1.6 M M 0.0 <31
22t 24.0 13.8 18.9 0.0 0.9 M M 0.0 13 50
23t 23.4 9.9 16.7 1.3 0.0 M M 3.5 24 59
24+ 19.4 6.4 12.9 5.1 0.0 M M 5.0 6 67
25+¢ 21.0 12.0 16.5 1.5 0.0 M M 20.0 20 82
26t 20.5 6.7 13.6 4.4 0.0 M M 0.0 27 39
27t 13.4 3.8 8.6 9.4 0.0 M M 0.5 5 44
28t 20.9 11.1 16.0 2.0 0.0 M M 27.0 3 65
29t 21.1 13.0 17.1 0.9 0.0 M M 53.0 31 102
30t 16.0 7.9 12.0 6.0 0.0 M M 6.0 29 50
31t 18.9 5.8 12.4 5.6 0.0 M M 2.5 31 39
Sum 190.5 7.6 M M 160.0
Avg 18.2 5.9 12.07
Xtrm 29.2 -4.3 31 102
http://www.climate.weatheroffice.gc.ca/climateData/dailydata_e.html?timeframe=2&Prov... 1/14/2011
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Daily Data Report for June 2010
Notes on Data Quality.

WINNIPEG RICHARDSON AWOS
MANITOBA

Latitude: 49°55'00.000" N Longitude: 97°14'00.000" W Elevation: 238.70 m

Climate ID: 5023226 WMO ID: 71852 TCID: YWG
Daily Data Report for June 2010
D Max Min Mean Heat Cool Total Total Total Snow Dirof Spd of
a Temp Temp Temp Deg Deg Rain Snow Precip Max Max
°C °C °C Days Days mm cm mm Gust Gust
2] 1] 2] °C °C 10's  km/h
Fi] ke Deg Fi]
o1+t 15.9 6.8 11.4 6.6 0.0 M M 0.0 32 39
02t 21.9 5.5 13.7 4.3 0.0 M M 0.0 <31
03t 22.9 8.3 15.6 2.4 0.0 M M 0.5 19 46
04t 21.9 9.8 15.9 2.1 0.0 M M 4.5 30 46
05+t 20.8 7.9 14.4 3.6 0.0 M M 9.5 29 32
06t 22.1 12.1 17.1 0.9 0.0 M M 0.5 <31
07t 25.3 10.9 18.1 0.0 0.1 M M 0.0 <31
08t 22.2 11.5 16.9 1.1 0.0 M M 6.0 19 48
09t 13.2 7.3 10.3 7.7 0.0 M M 4.0 32 54
10t 14.9E 5.6E 10.3E 7.7E 0.0E M M 0.5E M M
11t 16.9 12.5 14.7 3.3 0.0 M M 3.0 <31
12+ 20.9 13.5 17.2 0.8 0.0 M M 4.5 32 33
13+t 22.1 10.7 16.4 1.6 0.0 M M 0.5 <31
14+ 23.2 7.7 15.5 2.5 0.0 M M 0.0 <31
15+ 24.7 13.9 19.3 0.0 1.3 M M 0.0 <31
16t 26.9 12.7 19.8 0.0 1.8 M M 0.0 <31
17+t 22.9 16.9 19.9 0.0 1.9 M M 8.5 11 78
18+t 17.6 11.9 14.8 3.2 0.0 M M 9.5 <31
19+t 20.5 11.0 15.8 2.2 0.0 M M 0.0 35 35
20t 26.3 14.2 20.3 0.0 2.3 M M 0.5 <31
21t 21.2 14.1 17.7 0.3 0.0 M M 2.0 <31
22t 26.5 12.0 19.3 0.0 1.3 M M 1.5 34 61
23t 24.4 13.8 19.1 0.0 1.1 M M 0.0 34 35
24+t 23.3 13.1 18.2 0.0 0.2 M M 0.0 <31
25+¢ 27.1 13.7 20.4 0.0 2.4 M M 0.0 <31
26t 25.5 16.9 21.2 0.0 3.2 M M 14.0 30 65
27t 23.6 11.5 17.6 0.4 0.0 M M 1.0 1 50
28t 19.9 9.0 14.5 3.5 0.0 M M 0.0 1 35
29t 20.9 7.9 14.4 3.6 0.0 M M 0.5 <31
30t 24.5 15.3 19.9 0.0 1.9 M M 0.0 15 67
Sum 57.8E 17.5E M M 71.0E
Avg 22E 11.3E 16.63E
Xtrm 27.1E 5.5E 11% 78%
http://www.climate.weatheroffice.gc.ca/climateData/dailydata_e.html?timeframe=2&Prov... 1/14/2011
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Canada Canada Canadﬁ
Daily Data Report for July 2010

Notes on Data Quality.

WINNIPEG RICHARDSON AWOS

MANITOBA
Latitude: 49°55'00.000" N Longitude: 97°14'00.000" W Elevation: 238.70 m
Climate ID: 5023226 WMO I1D: 71852 TCID: YWG

Daily Data Report for July 2010

D Max Min Mean Heat Cool Total Total Total Snow Dir of Spd of

a Temp Temp Temp Deg Deg Rain Snow Precip on Grnd Max Max

y °C °C °C Days Days mm cm mm cm Gust Gust

5| 5| 5| °C °C 5| 10's  km/h
Fi] Fi] Deg el

o1+t 30.2 17.4 23.8 0.0 5.8 M M 1.5 14 46
02t 30.7 21.6 26.2 0.0 8.2 M M 0.5 19 50
03t 30.5 18.9 24.7 0.0 6.7 M M 10.0 28 41
04t 26.4 17.7 22.1 0.0 4.1 M M 0.5 30 33
05+t 27.6 15.4 21.5 0.0 3.5 M M 6.5 22 93
06t 23.9 13.9 18.9 0.0 0.9 M M 0.5 25 54
07t 25.6 12.9 19.3 0.0 1.3 M M 0.0 20 35
08t 22.9 12.2 17.6 0.4 0.0 M M 0.0 31 37
09t 27.4 16.1 21.8 0.0 3.8 M M 0.0 <31
10+t 26.9 13.6 20.3 0.0 2.3 M M 0.0 33 33
11+ 22.6 11.4 17.0 1.0 0.0 M M 0.0 32 56
12+ 24.4 8.6 16.5 1.5 0.0 M M 0.0 <31
13+ 26.5 16.5 21.5 0.0 3.5 M M 25.5 <31
14+ 24.9 13.4 19.2 0.0 1.2 M M 0.5 <31
15+ 25.3 12.6 19.0 0.0 1.0 M M 0.0 28 54
16t 23.7 13.2 18.5 0.0 0.5 M M 0.0 30 44
17+ 18.2 11.9 15.1 2.9 0.0 M M 12.0 <31
18t 26.4 11.3 18.9 0.0 0.9 M M 0.5 27 33
19+t 23.9 12.8 18.4 0.0 0.4 M M 0.0 28 35
20t 25.5 12.4 19.0 0.0 1.0 M M 0.0 35 46
21+t 27.3 11.4 19.4 0.0 1.4 M M 0.0 <31
22+ 23.5 16.6 20.1 0.0 2.1 M M 7.5 <31
23t 25.6 14.0 19.8 0.0 1.8 M M 0.5 <31
24+t 28.1 14.7 21.4 0.0 3.4 M M 0.0 <31
25+% 29.3 15.5 22.4 0.0 4.4 M M 0.0 20 35
26t 31.9 19.2 25.6 0.0 7.6 M M 0.0 17 44
27t 26.8 13.8 20.3 0.0 2.3 M M 2.0 33 56
28t 24.7 12.8 18.8 0.0 0.8 M M 0.5 31 33
29+ 24.0 9.7 16.9 1.1 0.0 M M 0.0 <31
30t 25.4 15.9 20.7 0.0 2.7 M M 0.0 13 33
31t 30.2 13.6 21.9 0.0 3.9 M M 0.5 27 33
Sum 6.9 75.5 M M 69.0
Avg 26.1 14.2 20.18
Xtrm 31.9 8.6 22 93

http://www.climate.weatheroffice.gc.ca/climateData/dailydata_e.html?timeframe=2&Prov... 1/14/2011
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Daily Data Report for August 2010
Notes on Data Quality.

WINNIPEG RICHARDSON AWOS
MANITOBA

Latitude: 49°55'00.000" N Longitude: 97°14'00.000" W Elevation: 238.70 m

Climate ID: 5023226 WMO ID: 71852 TCID: YWG
Daily Data Report for August 2010

D Max Min Mean Heat Cool Total Total Total Dir of Spd of

a Temp Temp Temp Deg Deg Rain Snow Precip Max Max

y °C °C °C Days Days mm cm mm Gust Gust

7] S 7] °C °C S 10's  km/h
Fi] ke Deg Fi]
o1+t 26.8 17.5 22.2 0.0 4.2 M M 25.0 26 39
02t 29.5 16.1 22.8 0.0 4.8 M M 4.5 23 63
03t 28.6 15.3 22.0 0.0 4.0 M M 1.0 28 46
04t 23.9 15.0 19.5 0.0 1.5 M M 7.5 29 39
05+t 21.3 11.1 16.2 1.8 0.0 M M 0.0 35 35
06t 24.6 6.9 15.8 2.2 0.0 M M 0.0 <31
07t 27.5 14.3 20.9 0.0 2.9 M M 0.0 15 33
08t 30.9 17.5 24.2 0.0 6.2 M M 0.0 31 35
09t 32.9 16.5 24.7 0.0 6.7 M M 0.0 <31
10t 31.6 19.8 25.7 0.0 7.7 M M 2.5 19 61
11t 29.3 17.6 23.5 0.0 5.5 M M 1.0 <31
12+ 29.1 16.2 22.7 0.0 4.7 M M 1.5 13 32
13+t 22.3 16.9 19.6 0.0 1.6 M M 49.5 31 48
14+ 19.7 13.8 16.8 1.2 0.0 M M 2.5 27 61
15+t 14.7 7.9 11.3 6.7 0.0 M M 4.5 29 61
16t 17.9 6.0 12.0 6.0 0.0 M M 1.5 32 63
17+t 14.4 5.9 10.2 7.8 0.0 M M 0.5 <31
18+t 20.9 6.0 13.5 4.5 0.0 M M 0.0 <31
19+t 23.0 8.1 15.6 2.4 0.0 M M 0.0 2 37
20t 28.6 12.8 20.7 0.0 2.7 M M 0.0 16 39
21t 25.9 11.6 18.8 0.0 0.8 M M 0.0 13 33
22t 31.3 17.5 24.4 0.0 6.4 M M 1.0 16 69
23t 30.1 15.7 22.9 0.0 4.9 M M 0.0 20 67
24+t 18.5 12.7 15.6 2.4 0.0 M M 0.5 30 63
25+¢ 22.2 8.3 15.3 2.7 0.0 M M 0.0 <31
26t 28.9 10.7 19.8 0.0 1.8 M M 0.0 21 52
27t 30.3 15.4 22.9 0.0 4.9 M M 0.5 17 54
28t 21.2 10.9 16.1 1.9 0.0 M M 2.5 <31
29t 25.6 13.2 19.4 0.0 1.4 M M 0.0 <31
30t 19.3 14.2 16.8 1.2 0.0 M M 38.0 6 41
31t 19.4 10.7 15.1 2.9 0.0 M M M <31
Sum 43.7 72.7 M M 144.0%
Avg 24.8 13 18.91
Xtrm 32.9 5.9 16 69
http://www.climate.weatheroffice.gc.ca/climateData/dailydata_e.html?timeframe=2&Prov... 1/14/2011
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Daily Data Report for September 2010

Notes on Data Quality.

WINNIPEG RICHARDSON AWOS

MANITOBA
Latitude: 49°55'00.000" N Longitude: 97°14'00.000" W Elevation: 238.70 m
Climate ID: 5023226 WMO I1D: 71852 TCID: YWG

Daily Data Report for September 2010

D Max Min Mean HeatDeg Cool Total Total Total Snow Dirof Spd of
a Temp Temp Temp Days Deg Rain Snow Precip on Max Max
°C °C °C °C Days mm cm mm Grnd  Gust Gust
| | (= (= °C | cm 10's km/h
Fi] Deg el

o1+t 22.3 8.0 15.2 2.8 0.0 M M 19.5 18 48
02+ 18.0 10.5 14.3 3.7 0.0 M M 13.0 33 69
03+t 18.1 7.0 12.6 5.4 0.0 M M 0.5 35 48
04t 17.7 4.4 11.1 6.9 0.0 M M 0.0 <31
05+t 20.1 5.3 12.7 5.3 0.0 M M 0.0 <31
06t 18.4 6.6 12.5 5.5 0.0 M M 0.0 7 44
07+ 14.4 6.7 10.6 7.4 0.0 M M 0.0 35 37
08t 17.0 4.6 10.8 7.2 0.0 M M 0.0 <31
09t 19.3 7.2 13.3 4.7 0.0 M M 3.5 11 52
10t 16.0 12.0 14.0 4.0 0.0 M M 18.5 14 56
11+ 18.1 8.6 13.4 4.6 0.0 M M 0.0 27 56
12+ 19.4 5.8 12.6 5.4 0.0 M M 0.0 28 52
13t 15.3 3.1 9.2 8.8 0.0 M M 0.0 29 44
14+ 15.3 2.0 8.7 9.3 0.0 M M 0.0 32 33
15+ 16.3 7.5 11.9 6.1 0.0 M M 0.0 <31
16t 15.4 8.7 12.1 5.9 0.0 M M 3.5 16 52
17+ 11.0 3.2 7.1 10.9 0.0 M M 0.5 29 54
18+t 13.9 0.9 7.4 10.6 0.0 M M 0.0 29 35
19+t 15.3 -1.5 6.9 11.1 0.0 M M 0.5 <31
20t 13.2 9.6 11.4 6.6 0.0 M M 1.0 13 41
21+t 11.3 5.7 8.5 9.5 0.0 M M 0.5 30 41
22+ 9.7 1.5 5.6 12.4 0.0 M M 10.0 <31
23t 12.3 6.7 9.5 8.5 0.0 M M 12.5 36 41
24+t 15.6 6.7 11.2 6.8 0.0 M M 7.0 36 35
25+% 17.3 5.9 11.6 6.4 0.0 M M 0.0 2 32
26t 23.0 9.7 16.4 1.6 0.0 M M 0.5 19 70
27t 20.8 11.4 16.1 1.9 0.0 M M 0.5 32 46
28t 19.8E 7.9E 13.9E 4.1E 0.0E M M 0.0 18 52
29t 19.6 7.9 13.8 4.2 0.0 M M 0.0 32 65
30t 18.6 4.7 11.7 6.3 0.0 M M 1.5 2 50
Sum 193.9E 0.0E M M 93.0

Avg 16.8E 6.3E 11.51E

Xtrm 23.0E -1.5E 19 70

http://www.climate.weatheroffice.gc.ca/climateData/dailydata_e.html?timeframe=2&Prov... 1/14/2011
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Daily Data Report for October 2010
Notes on Data Quality.

WINNIPEG RICHARDSON AWOS
MANITOBA

Latitude: 49°55'00.000" N Longitude: 97°14'00.000" W Elevation: 238.70 m

Climate ID: 5023226 WMO ID: 71852 TCID: YWG
Daily Data Report for October 2010
D Max Min Mean Heat Deg Cool Total Total Total Snow Dirof Spd of
a Temp Temp Temp Days Deg Rain Snow Precip on Max Max
°C °C °C °C Days mm cm mm Grnd  Gust Gust
| (= | (= °C cm 10's km/h
Fi] Deg e
01t M 2.4E M M M M M 0.5 <31
02t 13.0 -2.1 5.5 12.5 0.0 M M 0.0 15 33
03t 18.5 3.7 11.1 6.9 0.0 M M 1.5 18 63
04t 20.4 7.1 13.8 4.2 0.0 M M 0.0 16 39
05+t 21.2 9.7 15.5 2.5 0.0 M M 0.0 32 56
06t 21.1 5.4 13.3 4.7 0.0 M M 0.0 26 52
07t 24.0 7.3 15.7 2.3 0.0 M M 0.0 19 33
08t 25.6 7.5 16.6 1.4 0.0 M M 0.0 <31
09t 24.8 8.2 16.5 1.5 0.0 M M 0.0 <31
10t 21.4 6.8 14.1 3.9 0.0 M M 0.0 <31
11t 24.1 3.9 14.0 4.0 0.0 M M 0.0 3 41
12+ 16.9 4.9 10.9 7.1 0.0 M M 0.0 32 52
13+t 16.3 2.3 9.3 8.7 0.0 M M 0.0 31 35
14+ 13.4 0.2 6.8 11.2 0.0 M M 0.0 33 52
15+ 16.7 -1.2 7.8 10.2 0.0 M M 0.5 16 67
16t 12.8 -0.2 6.3 11.7 0.0 M M 0.0 29 63
17+t 11.0 -2.9 4.1 13.9 0.0 M M 0.0 32 35
18+t 12.4 0.2 6.3 11.7 0.0 M M 0.0 28 46
19+t 17.3 0.1 8.7 9.3 0.0 M M 0.0 30 46
20t 11.4 0.9 6.2 11.8 0.0 M M 0.0 34 59
21t 11.0 -1.4 4.8 13.2 0.0 M M 0.5 28 35
22t 14.2 0.6 7.4 10.6 0.0 M M 0.0 4 32
23t 11.8 -2.8 4.5 13.5 0.0 M M 0.0 <31
24+t 13.0 -3.6 4.7 13.3 0.0 M M 0.0 13 33
25+¢ 11.1 7.4 9.3 8.7 0.0 M M 14.0 9 35
26t 12.1 6.0 9.1 8.9 0.0 M M 24.5 1 67
27t 6.0 0.1 3.1 14.9 0.0 M M 6.0 34 83
28t 3.3 -2.9 0.2 17.8 0.0 M M 0.0 32 63
29t 2.7 -5.8 -1.6 19.6 0.0 M M 0.0 <31
30t 2.9 -0.3 1.3 16.7 0.0 M M 0.5 <31
31t 1.6 -1.9 -0.2 18.2 0.0 M M 0.0 19 35
Sum 294.9% 0.0* M M 48.0
Avg 14.4 1.9E 8.16E
Xtrm 25.6 -5.8E 34 83
http://www.climate.weatheroffice.gc.ca/climateData/dailydata_e.html?timeframe=2&Prov... 1/14/2011
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Legend
[empty] = No data available
M = Missing
E = Estimated

A = Accumulated
C = Precipitation occurred, amount uncertain

L = Precipitation may or may not have occurred
F = Accumulated and estimated
N = Temperature missing but known to be > 0

Y = Temperature missing but known to be < 0

S = More than one occurrence

T = Trace
* = The value displayed is based on incomplete data

1t = Data for this day has undergone only preliminary
quality checking

We'd like to hear from you! Please click "Contact Us" to share your comments and suggestions.
Date Modified: 2010-09-21

http://www.climate.weatheroffice.gc.ca/climateData/dailydata_e.html?timeframe=2&Prov... 1/14/2011
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