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Introduction

A watershed is an area of land that drains all the rain and snowfall to a local water body, such
as a river, creek, wetland or lake. Watersheds transport and store water in ponds, wetlands,
lakes, streams, creeks, and the underlying groundwater. However, the health of these water
bodies is only as good as the lands surrounding them. There are transition zones between the
surrounding lands and water called riparian areas. These areas are instrumental in water quality
and quantity, biodiversity, wildlife habitat, and social landscape. In the Wascana Creek
Watershed, water flows through various landscapes including the City of Regina. The City of
Regina encompasses over 85 kilometers of riparian areas within the Wascana Creek
Watershed.

As identified in the Upper Qu’Appelle River and Wascana Creek Watersheds Source Water
Protection Plan (SWA 2008) Recommendation and Actions KA74 and KA75 call for the
Watershed Implementation Agency to develop an ecological health assessment and
management plan for the Wascana and Upper Qu’Appelle Watersheds. The Wascana Riparian
Health Project is designed to collect data for these key actions.

Background Information

The Wascana Creek Watershed is one of the smallest in Saskatchewan with a land area of
3870 square kilometers, or about 1% of Saskatchewan's total area, but contains over 20% of
the province's population.

Located in a semi-arid prairie grasslands ecosystem, Wascana Creek has low stream banks
and slow water flows. These characteristics allow the creek to meander sharply, and in some
situations result in small wetlands. Wascana Creek originates east of Regina near Vibank and
flows SE, then meanders northwestwardly towards Regina. Within the City of Regina it flows for
about 29.6 kilometers NW, but an actual diagonal distance of about 15.5 km. The creek ends
northwest of Regina when it enters the Qu’Appelle River system just west of Lumsden.

As the City of Regina and small towns within the Wascana Creek Watershed treat their sewage
at modern tertiary sewage treatment facilities, the wastewater is released into Wascana Creek.
In the winter, most of the water flow in the creek is treated wastewater effluent. During the
summer months, snowmelt, runoff and stormwater flows replenish the water supply. These
water sources contain pollutants such as road salts, sediment, fertilizers, and pesticides.

Riparian areas improve water quality by trapping sediment and filtering water; they protect and
maintain stream banks, recharge groundwater, and enhance biodiversity and habitat.
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What are Riparian Areas?

Riparian areas are the strips of land adjacent to water bodies such as lakes, rivers, creeks and
wetlands. They are the transition zone between the aquatic and terrestrial (upland) area
including floodplains. They vary considerably in water storage, soil, and vegetation and how
they interact. Some of the richest most diverse and productive riparian ecosystems can be
found in the prairies.

Key Riparian Functions

Although riparian areas occupy a small percentage of the area within our Watershed their
ecological functions are extremely important to the overall health of the Wascana Creek
Watershed and water quality. The Riparian Health Assessment Field Workbook (PCAP 2010)
identifies the following ecological functions:

Trapping sediment: The plants in riparian areas trap sediment from runoff. Sediments carry
contaminants and nutrients; trapping it before it reaches the water thereby improving water
quality. Sediment also contributes to the soil’s ability to store and hold water.

Filtering water: Nutrients (particularly nitrogen, phosphorous and carbon), pathogens and
contaminants attach to sediment. The vegetation acts as a filter by trapping sediments and
pollutants before they enter the water.

Dissipating flow energy: The vegetation in riparian areas act as safety valves, storing water
during flooding, reducing velocity and reducing flood damage. Reducing velocity slows erosion
and sediment transport.

Protecting and maintaining banks: Healthy riparian plants have an extensive root system
which increases stability and resilience. They help maintain, protect and slow meander rates by
reducing water velocity. As well absorb run-off and snowmelt.

Recharging groundwater: A healthy plant community increases water infiltration during runoff
and flooding. The soils store, hold and release water to maintain water levels in lakes and
wetlands. Water soaks through the soil to build groundwater reserves.

Creating and maintaining biodiversity: Many animals rely on riparian areas during some part
of their lifecycle (i.e. food, shelter, water). Overhanging trees and dense vegetation provide both
aquatic and terrestrial species with shade, food and protection against predators. These areas
also play an important role in species migration and dispersal by acting as corridors between
habitats.

What does a Healthy Riparian Area look like?

There is no one characteristic that can provide a complete picture of either riparian health or the
direction of trend. A health assessment is based on physical, hydrologic, and, most importantly
vegetative characteristics. As plants are more visible than soil or hydrologic characteristics, they
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can provide early indications of riparian health as well as successional trends. These are
reflected in the types of plants present, and by the effectiveness with which the plants carry out
their ecological functions.

In addition to vegetation, physical factors such as type of water body, soils and topography,
affect functioning of a riparian ecosystem (Cows and Fish 2008).

There are key features that can indicate health and function of riparian areas:

o Diverse and healthy plant community such as sedges and grass, and shrubs and trees.
e Minimal invasive species and other weeds.

¢ Minimal hummocking of the soils.

e Banks that are stabilized by deep rooted plants.

o Little or no bare soil exposed.

¢ Minimal structural bank changes.

¢ Floodplain and banks that can support excess water.

What is a Riparian Health Assessment?

According to Cows and Fish (2008) a riparian health assessment is a quick way to address the
guestion, “What is the riparian area’s overall health?” It provides a onetime overall health score.

However, a onetime single evaluation cannot define its absolute health, nor can it predict trends.
To monitor trends, health assessments should be repeated in subsequent years at the same
time of year. “We use the term ‘riparian health’ to mean the ability of a riparian reach (including
the riparian area and its channel) to perform certain functions”. These functions include trapping
sediment, filter water, dissipate energy, protecting stream banks, recharge groundwater, and
maintain biodiversity.

Project Objectives

As part of its responsibility to develop a watershed Ecological Health Assessment, Wascana
Upper Qu’Appelle Watersheds Association Taking Responsibility Inc. (WUQWATR) will
implement a Riparian Health Assessment to characterize the present status of riparian areas in
the Wascana Creek Watershed.

WUQWATR has found that no comprehensive large-scale field assessment of the riparian
ecosystems and state of health has been conducted. Therefore, this assessment will provide
benchmark data about its health, current land-use practices, and potential risks. It will further
provide local governments, landowners and the public with a benchmark for future plans, and
track changes in riparian conditions.
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The efforts of the study will:

e ldentify areas of strength and weakness in riparian health in the watershed.

e Provide a baseline for monitoring impacts of riparian management.

e Provide a basis for identifying recommendations for future management.

e Provide public understanding of the health of Wascana Watershed riparian areas within
various management areas.

e Provide stakeholders with management recommendations for riparian areas.

Study Areas

For the Wascana Riparian Health Study, health assessments within the City of Regina and in
the Wascana Conservation and Development Area No.2 area have been completed.

Because riparian health assessments in urban areas are less common, the study in Regina was
focused on the effects of different management practices on riparian health within the city, as
well as identifying common problems in riparian areas. This was done by separating different
study areas in the city into management areas for comparative purposes.

Outside the City boundaries, the study focuses on the overall health of the creek and its
tributaries, and on factors that are impacting riparian function. This was done by using
calculations from Water Security Agency to determine the number of polygons required,
determining the polygons using GPS and satellite imagery, and visually assessing the polygons
on foot. We used the method published by the Prairie Conservation Action Plan (PCAP) and the
Alberta Riparian Habitat Management Society in 2008 to assess all lotic and lentic polygons.
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Methods

Riparian Assessments were conducted by choosing defined areas (polygons) to
evaluate, and compiling the scores of these polygons to attain an average score for
each stretch. 80 polygons were assessed within the boundaries of the City of Regina as
determined by the 2010 Wascana Riparian Health Assessment Design. Polygons were
plotted using mapping products provided by the City of Regina, and Wascana Centre
Authority using GPS co-ordinates.

Riparian health assessments were performed using the methodology developed and
published by the Prairie Conservation Action Plan and the Alberta Riparian Habitat
Management Society (PCAP 2008) for lotic (streams and rivers)and lentic (sloughs,
wetlands and lakes) systems. This method uses visual field assessments and assigns
scores based on several questions about factors that affect Riparian Health in a given
polygon. The total score is then divided by the total potential score to obtain a health
score, which then determines that polygon’s health rating.

A riparian health score of 80 or greater gives the polygon a rating of “healthy”, which
means it performs all riparian functions well and is very resilient to adverse effects.

A health score between 60 and 79 the polygon is assigned a “healthy with problems”
rating. This means that most of the riparian functions are still being performed, but the
zone is less resilient to harmful effects.

A health score below 60 gives the riparian zone a rating of “unhealthy” .This means
that many riparian functions are lost or impaired and indicates that management of the
polygon likely requires changes for riparian function to recover.

Different assessment surveys have been developed for lotic and lentic water bodies.
Lotic assessments for streams and rivers consist of 12 questions:

1. Total vegetative cover — 6 points

a. Invasive species cover — 3 points

b. Invasive species distribution — 3 points
Disturbance caused species cover — 3 points
Preferred tree/shrub regeneration — 6 points
Preferred tree/shrub utilization — 3 points
Dead tree/shrub canopy — 3 points

Deep root mass bank protection — 6 points
Human caused bare ground — 6 points
Human alteration to banks — 6 points

no
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10. Lateral cutting along banks — 6 points
11.Human alteration to the reach — 3 points
12.Stream bank incisement — 9 points

The lentic assessment system for lakes and wetlands consists of nine questions, many
which are similar to the lotic assessment:

1) Total vegetative cover — 6 points
2) a) Invasive species cover — 3 points
b) Invasive species distribution — 3 points
3) Disturbance caused species cover — 3 points
4) Preferred tree/shrub regeneration — 6 points
5) Preferred tree/shrub utilization — 3 points
6) Human alteration to vegetation — 6 points
7) Human alteration to the reach — 12 points
8) Human caused bare ground — 6 points
9) Atrtificial water withdrawal — 9 points

Invasive and disturbance plants were determined using the list of invasive, noxious, and
disturbance caused plants provided by PCAP in the scoring manual (PCAP 2008).
Assessments were conducted during periods when plants were in their growth phase,
and not during periods of peak spring run off or high runoff from storm events.

Study areas were determined based on the type of water body and the type of
management on each water body. The number of polygons assessed on each water
body was based on water body size and accessibility during the years that the water
bodies were assessed. Polygon reaches were determined with an approximate
minimum length of 200 meters depending on accessibility. The width of each polygon
was determined by vegetation change and changes in management (mowing, walking
paths, etc.).

The City of Regina management areas evaluated included:

1) Pilot Butte Creek: This tributary flows into Wascana Creek in the south end of
the city, and starts in the city near the north end of Prince of Wales Drive. The
creek is managed mainly as a flow regulator, and is altered in some areas
(Victoria Ave.). 10 polygons were assessed in this area, and they were
labeled B-1 to B-10.

2) Wascana Creek southeast of Rainbow Bridge (McKell Marsh): This area is
largely protected from the impacts of urbanization because of the McKell
Marsh. There is a section of Wascana Creek goes through the Wascana golf
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course, but this site was not assessed due to lack of access. In this section, 5
polygons were assessed, and were labeled C-1 to C-5.

3) Wascana Marsh: This area is part of the Wascana Centre. This lentic
management area starts at the Broad Street Bridge and ends at the Ring
Road Bridge near the Wascana Parkway exit. Most of the area functions as a
designated waterfowl reserve. Much of the south side includes the area
around the Conexus Arts Centre and University of Regina. This area
undergoes some fluctuation in water levels, due mostly to water withdrawals
from the Albert Street water control structure. In this area, 14 polygons were
assessed and were labeled D-1 to D-14.

4) Wascana Lake: This area extends from the Broad Street Bridge to the Albert
Street Bridge. The Lake is a constructed water body. Much of the north side
of the lake was not evaluated because the shoreline is faced with concrete
retaining walls, and has no riparian function. There were 6 polygons
evaluated on this stretch labeled E-1 to E-6.

5) Northwest Wascana Creek: This stretch extends from the Albert Street Bridge
to A.E. Wilson Park. The area is partially engineered to prevent flooding, but
also to maintain natural ecosystem function. There are 15 polygons along this
stretch, labeled F-1 to F-15.

6) Stormwater retention lakes: These lakes are found throughout the city and
are designed to hold water and regulate and reduce the impact of stormwater
runoff. Each lake was assessed as one individual polygon, and all publicly
accessible areas were included in the polygon. Questions 6 and 7 in the lentic
assessment were not included as these are constructed water bodies without
natural riparian function. These lakes include:

Rochdale Park: G-1
Lakewood Park — G-2
Lakeridge Park — G-3
Prince of Wales Park — G-4
Prince William Park — G-5

7) Stormwater Channels: These constructed channels convey storm water runoff
from underground storm sewers in urban areas to Wascana Creek and
Wascana Lake. They are managed with minimal ecosystem function.
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Questions 9 and 11 in the lotic assessment were not used for storm water
channels since they are entirely constructed and no original riparian
ecosystem was altered.

The channels assessed were as follows:

North East stormwater channel: runs from Fleet Street in the industrial
area of the city to Winnipeg Street 3 polygons on this stretch were
evaluated (H-1a to H-1c). H-1d and H-1e were not evaluated because of
construction, and will be assessed at a later date.

North West stormwater channel: runs from Dorion Road to Lewvan Drive,
and splits into two different channels which both ending near Albert Street.
Along this stretch, 13 polygons were assessed, and were labeled H-2a to
H-2m.

South West stormwater channel: runs from Parliament Avenue to
Wascana Creek west of Lewvan Drive; here 6 polygons were assessed,
and labeled H-3a to H-3f.

Rowatt stormwater channel: a new channel that runs from the Trans-
Canada highway north to the Airport, through the Harbour Landing
Development. This channel also conveys water from the Sherwood
Conservation and Development Authority area south of the City. Along
this channel 3 polygons were assessed and were labeled H-4a to H-4c.
More polygons will be assessed along this stretch as development is
completed.

Chuka Creek enters The City of Regina on the southeastern edge. Polygons for Chuka
Creek were also plotted, but will not be assessed until development along the stretch is
completed.

10
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Wascana Riparian Health Assessment Results Summary — City of
Regina

Lotic Assessments (Streams and Rivers):

Riparian health scores in lotic (stream and rivers) assessment scores were evenly
distributed between “healthy”, “healthy with problems”, and “unhealthy” ratings (Figure
1). The average health score for Wascana Creek and its tributaries in Regina was 70.
Of the polygons assessed, 29% were rated “healthy”, 42% were rated as “healthy with
problems”, and 29% were rated as “unhealthy”.

Health Rating Composition of Regina
Riparian Health Study Polygons-Lotic

B Unhealthy
B Healthy With Problems
Healthy

Figure 1: This figure shows the composition of health ratings of all the lotic polygons assessed within the
City of Regina.

The Southeast creek stretch received the highest average scores. Polygons along
northwest Wascana Creek and Pilot Butte Creek averaged a rating of “healthy with
problems”. Stormwater channel polygons averaged a rating of “unhealthy”.

11
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Average Health Scores for Regina
Riparian Health Stretches-Lotic
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Figure 2: This figure shows the average polygon score in each lotic management area within the
City of Regina.

Question 1: (Total vegetative cover) had relatively high overall scores, as few
polygons had significant percentages of bare ground.

Questions 2a and 2b: (Invasive species cover and distribution) scored the lowest
on average of all the questions. While this score was mostly determined by the
presence of Bromus inermis (smooth brome), several polygons also had other
invasive species like Euphorbia esula (leafy spurge), Cirsium arvense (Canada
thistle), and Matricaria perforata (scentless chamomile).

Question 3: (Disturbance caused plant cover) also averaged low scores. Species
like Sonchus arvensis (perennial sow thistle), Poa pratensis (Kentucky
bluegrass), and Hordeum jubaltum (foxtail barley) were common.

Question 4: (Preferred tree and shrub establishment) scored in the “healthy with
Problems” range, but relatively high overall. This was often determined by the
presence of willow saplings and regeneration of other species like Acer negundo
(Manitoba maple) in several polygons. Often, willow saplings were present in the
absence of mature trees.

Question 5: (Utilization of preferred trees and shrubs by wildlife) achieved
relatively high scores, as there is little wildlife browsing damage in the City.
Incidences of beaver browsing brought a few scores down to 0, but most
polygons scored high.

12
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Question 6: (Standing decadent and dead woody material) scored in the “healthy
with problems” range. Instances of death and decadence were apparent in
preferred species like Acer negundo, but also in non-preferred and invasive
species like Ulmus pumila (Siberian elm).

Question 7: (Streambank root mass protection) had relatively low overall scores.
There were several instances where signs of flooding along the banks indicate
limited or impaired growth of deep-rooted species on the stream bank.

Question 8: (Human caused bare ground) had relatively high scores as most
bare ground observed was evidently caused by high natural water flows, and not
human disturbance.

Question 9: (Human alteration to the banks) scored in the “healthy with
problems” range. While most streambanks along Pilot Butte Creek and Wascana
Creek are unaltered, there were instances where banks have been stabilized to
reduce erosion and lateral cutting.

Question 10: (Lateral cutting) had relatively low scores, as there were several
instances in all but Southwest Wascana Creek where lateral cutting of the bank
was active.

Question 11: (Human alteration to the reach) had relatively high scores, as most
areas along Wascana Creek and Pilot Butte Creek have not been engineered or
altered by urbanization.

Question 12: (Steam channel incisement) also averaged relatively high scores,
as most incisement along the water bodies was minor, and high flows were sitill
able to reach a large floodplain.

13
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Average Question Scores (%) For Regina
Riparian Health Study Polygons - Lotic
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Scoring Question

Figure 3: This figure shows the average score for each lotic assessment question across all lotic
polygons assessed in Regina.

Lotic Assessment Results by Management Area

Northwest Wascana Creek Assessments:

The Northwest Wascana Creek area is managed to maintain features of a natural
stream ecosystem, but has been engineered in areas to protect against flooding and
bank degradation. Overall, Northwest Wascana Creek had an average score of 74 or
“healthy with problems”, with 33% of the polygons receiving a score of “healthy”, 40%

being rated as “healthy with problems”, and 27% of the study polygons were rated
“‘unhealthy”.

14
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Polygon Score Composition for NW
Wascana Creek

B Unhealthy
B Healthy With Problems
Healthy

Figure 6: This figure shows the composition of health ratings for polygons along the Northwest Wascana Creek
management area.

Questions 2a and 2b (Invasive species) averaged the lowest score. Bromus inermis
(smooth brome) was the dominant invasive species in most polygons, and was often the
determinant of the invasive plant species scores. However, human alteration and bank
incisement (Questions 9 and 10) were also factors in lowering scores. There were
several cases where there was active bank incisement, and areas with reinforced banks
to mitigate the effects of flooding. High vegetative cover scores (Questions 1 and 8)
and healthy woody vegetation scores (Questions 4-6) had a large impact on raising
overall health scores. Vegetative cover was evident on most polygons along the stretch.
Also, trees and shrubs were planted on almost every stretch, and native species like
willows, Manitoba maple, and green ash frequently had good sapling establishment.

15
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Average Question Scores (%) for
Polygons in NW Wascana Creek
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Figure 7: This figure shows the average score for each health assessment question for polygons in the Northwest
Wascana Creek management area.

Overall scores for the Northwest Creek study area increased with distance downstream
from the Albert Street Bridge control structure. Polygons F-1 to F-9 are located in
between the Albert Street structure and Lewvan Drive. Due to extensive bank alteration
and flood damage, only one polygon received a “healthy” score, and four received
“‘unhealthy” scores. These polygons demonstrated the effects of flooding with
considerable bank undercutting and weaker root mass protection on banks. Polygons
on the dykes downstream of Albert Street had very high percentages of vegetative
cover, but score low because the banks are entirely modified by humans.

Conversely, polygons downstream from F-10 received much higher average scores in
the “healthy” range. These polygon sites had less bank incisement, and stronger root
mass protection on the banks. Polygon F-10 adjacent to the CPR Railway Bridge
received a 100% score.

16
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Riparian Health Scores for Polygons in
NW Wascana Creek

100
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Healthy Score (%)

F-1 F-2 F-3 F-4 F-5 F-6 F-7 F-8 F-9 F-10F-11 F-12 F-13 F-14 F-15
Polygon

Figure 8: This figure shows the health score of each polygon in the NW Wascana Creek management area.

Southeast Wascana Creek Assessments:

Most of the polygons assessed in this area were in the McKell Marsh area, which is
almost completely unaltered by humans aside from a few walking paths. All polygons in
the Southeast Wascana Creek stretch were scored as “healthy”. The average score
was 88.

Only questions (2a and 2b) involving invasive species averaged an “unhealthy” score.
Bromus inermis (smooth brome), Cirsium arvense (Canada thistle), and Matricaria
perforata (scentless chamomile) were consistently the most common invasive species
that determined these scores. Questions 4-6 (Woody tree and shrub establishment)
were not scored on this stretch as it does not support preferred tree/shrub
establishment. All other questions averaged a score of 80 or better, many of them
averaging 100%. All sites had strong vegetative cover, stable banks, and were relatively
free from human alteration.
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Average Question Scores (%) for

Polygons in SE Wascana Creek
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Figure 9: This figure shows the average score of each health assessment question for polygons in the Southeast

Wascana Creek management area.

Pilot Butte Creek Study Area Assessments:

Pilot Butte Creek is a natural tributary of Wascana Creek and functions as a stormwater
channel within the boundaries of the City. Along Pilot Butte Creek, 50% of the polygons

received a “healthy” score, 30% scored “healthy with problems”, and 20% of the

polygons were rated as “unhealthy”. The average health score for these polygons was

74 “healthy with problems”.

Health Score Composition for Pilot
Butte Creek

B Unhealthy
50%
Healthy

B Healthy with Problems

Figure 10: This figure shows the composition of health ratings for polygons in the Pilot Butte Creek management

area.

18
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Questions 2a and 2b (invasives) scored the lowest on average. Bromus inermis
(smooth brome) was often the species that determined the invasive species score, but
Euphorbia esula (leafy spurge) was also found in unhealthy concentrations in several
polygons. Preferred Tree/shrub establishment was also scored low, as presence of
woody establishment was inconsistent from polygon to polygon. Questions involving
vegetation cover and channel incisement averaged “healthy” scores, and were major
factors in raising overall assessment scores. Vegetative cover on the reach was
consistently healthy, and demonstrated the benefit of deeply rooted rush and sedge
species. Pilot Butte Creek also had access to its floodplain in most of the polygons.

100

80

60

40

20

Average Score(%)

Average Question Scores (%) for
Polygons in Pilot Butte Creek

1 2a 2b 3 4 5 6 7 8 9 10 11 12 Total
Scoring Question

Figure 11: This figure shows the average score for each question in the health assessment for polygons along Pilot
Butte Creek in terms of percentage.

Stormwater Channels:

Stormwater channels overall received an average score of 61. Within these
assessments, 4% were rated “healthy”, 56% were rated “healthy with problems”, and
40% scored in the “unhealthy” range.
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Health Rating Composition for
Polygons in Stormwater Channels

4%

B Unhealthy
B Healthy With Problems
Healthy

Figure 12: This figure displays the composition of health ratings for polygons in the Stormwater channel management
areas.

Questions involving streambank protection and incisement had the largest impact
lowering scores. Many polygons were found to have active incisement along the bank,
with inconsistent bank protection from polygon to polygon. The riparian areas on
stormwater channels have evidently been impacted by recent high water flow events.

Invasive species questions also received very low average scores. Bromus inermis
(smooth brome) was often the determinant in invasive scores, but there were also
concentrations of Euphorbia esula (leafy spurge), Cirsium arvense (Canada thistle), and
Matricaria perforata (scentless chamomile).

Questions involving vegetation cover (8) and woody vegetation health (4-6) received
higher average scores. Willow sapling establishment in several areas improved scores,
and vegetation cover was consistently high for most of the channels. Questions 9 and
11 (human streambank alteration) were not assessed as the stormwater channels are
artificial channels.
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Figure 13: This figure shows the average score of each health assessment question for polygons in the Stormwater

Channel areas in terms of percentage.

H-1: Northeast stormwater channels:

All three polygons assessed in the Northeast stormwater channel were scored as
“‘unhealthy”. The questions that lowered scores the most involved vegetative cover,
invasive species, and stream bank protection and incisement. Most of the bare ground
on this channel was human caused from riprap and recent engineering of the banks.
The prevalence of Bromus inermis (smooth brome), Euphorbia esula (leafy spurge),
Cirsium arvense (Canada thistle), and Matricaria perforata (scentless chamomile) all
lowered the scoring for invasive species. All of the polygons showed signs of active
incisement with limited protection by cattails and rushes. Woody vegetation questions
scored very high on this stretch, as willow, maple, and ash saplings were still able to

establish on all of the polygons.
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Figure 14: This figure shows the average score of each health assessment question for polygons along H-1 areas in
terms of percentage.

H-2: Northwest Stormwater Channels:

All polygons on this channel were scored as “unhealthy” or “healthy with problems”. The
average score of these polygons was 60.

Health Score Composition for
Polygons in NW Stormwater Channel
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B Healthy With Problems
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Figure 15: This figure displays the composition of health ratings for polygons along H-2.

Questions involving invasive species scored the lowest, but questions involving
streambank protection and bank incisement had the biggest impact in lowering overall
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scores. Bromus inermis (smooth brome) was often the species that determined the
invasive species score, but Euphorbia esula (leafy spurge) and Cirsium arvense
(Canada thistle) were also prevalent throughout the reach. There were signs of active
incisement in most of the polygons, and stream bank protection by cattails, rushes, and
willows was inconsistent along the channel. Questions involving vegetative cover and
woody vegetation health helped raise the scores. There was very little bare ground

caused by flooding or humans, and preferred, established tree and shrub species were
thriving in most of the polygons.
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Figure 16: This figure displays the average score of health assessment questions for polygons along H-2.

H-3: Southwest stormwater channel:

Most of the polygon scores on this channel were rated as “healthy with problems” with a

few “unhealthy” polygons. None were rated as “healthy”. The average score of these
polygons was 68.
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Polygon Score Composition for SW
Stormwater Channel
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Figure 17: This figure displays the health rating composition of polygons along H-3.

Questions involving invasive species, disturbance-caused species, and streambank
protection played the biggest role in lowering scores in this storm channel. Bromus
inermis (smooth brome) was usually the determining species in scoring invasive
guestions, but Euphorbia esula (leafy spurge) and Cirsium arvense (Canada thistle)
were also prevalent on these polygons. Sonchus arvensis (perennial sow thistle),
Hordeum jubaltum (foxtail barley) and Poa pratensis (Kentucky bluegrass) were
prevalent, disturbance species along this stretch. Questions involving woody vegetation
health and floodplain accessibility achieved higher scores. Willows, American elm, and
Manitoba maple were present on all stretches in sapling form, despite a lack of mature
trees at times. There were some cases of incisement on the channel, but it was minor.
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Figure 18: This figure shows the average score of health assessment questions for polygons along H-3 in terms of
percentage.

H-4: Rowatt Stormwater channel:

Two of the three polygons received a score of “healthy with problems”, and one polygon
was scored as “healthy”. Several polygons could not be assessed because of ongoing
development in the riparian area. Questions involving vegetative cover and lateral
cutting helped raise the scores of polygons. There were no signs of lateral

cutting/incisement on any of the polygons on the stretch, and there is no bare ground
caused by flooding or human causes.
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Figure 19: This figure shows the average score of health assessment questions for polygons along H-4 in terms of
percentage.
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Lentic Assessments (Lakes and ponds):

Under the lentic assessment criteria, scoring is lower for sites with human alteration.
Because they are all engineered water bodies, none of the lentic study polygons in
Regina received a “healthy” rating, and most of them received a rating of “unhealthy”,
with an average health score of 43. 72% of lentic polygons were rated as “unhealthy”;
28% were rated as “healthy with problems”.

Health Rating Composition of Regina
Riparian Health Study Polygons-
Lentic

0%

B Unhealthy
B Healthy With Problems
Healthy

Figure 4: This figure shows the rating composition of all lentic polygons assessed within the City of Regina.

All of the polygons rated “healthy with problems” were in the Wascana Marsh/Wildlife Reserve

area. However, all three lotic management areas averaged an “unhealthy” rating, with Wascana

Lake averaging the lowest of the three.
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Figure 5: This figure shows the average health score for polygons in each of the three Lentic management areas
assessed in the City of Regina.

Question 1: (total vegetative cover) Average scores were in the “unhealthy” range, due
to flood caused bare ground, and human alterations such as riprap installed on
shorelines. Some locations are impacted by heavy grazing by Canada Geese.

Questions 2a and 2b: (Invasive species and composition) had relatively low average
scores. Bromus inermis (smooth brome) was often a determining factor in this score,
but species like Cirsium arvense (Canada thistle) and Lythrum salicaria (purple
loosestrife) also impacted scoring on this factor in some areas.

Question 3: (Disturbance caused plants) had average scores in the “healthy with
problems” range. Sonchus arvensis (perennial sow thistle), Melilotus (sweet clover) and
several other disturbance-caused species had varying canopy cover over the polygons.

Question 4: (Preferred tree and shrub establishment) had average scores on in the
“‘unhealthy” to “healthy with problems” range. While there were several instances of
established, mature trees, signs of regeneration were less common along lentic
polygons.

Question 5: (Utilization of preferred trees/shrubs) had the highest average scores of all
guestions, as signs of browsing by animal species were minimal among all
management areas in lentic areas.

Question 6: (Human alteration to vegetation) had the lowest scores of all questions, as
the vegetation on Wascana Lake and Wascana Marsh was almost all planted or
introduced by humans and contains many non-native and invasive species.
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Question 7: (Human alteration to the reach), also averaged low scores as most of
Wascana Lake and Marsh is constructed.

Question 8: (Human caused bare ground) had relatively low scores, often due to riprap
adjacent to the shoreline and walking paths.

Question 9: (Artificial withdrawal) had very low scores as all of the water bodies are
managed by the Albert Street Control structure.
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Figure 5: This figure shows the average scores for each health assessment question for all Lentic polygons in the
City of Regina.
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Lentic Assessment Results by Management Area
Wascana Lake Lotic Assessments:

Assessments conducted on Wascana Lake used the lentic assessment methodology for
lakes, sloughs and wetlands, as developed by the Prairie Conservation Action Plan.

Wascana Lake is a constructed water body, and this affected the scoring for polygons in
the Lake study area, and received low function scores due to human alteration and
engineering improvements. It is important to note that lake would not exist without
these engineered works, and the assessment findings do not reflect on the
management activities of the Wascana Centre Authority. Assessments were not
conducted on areas of the Lake that have constructed concrete shoring, as this surface
has no possible riparian function.

The average score for Wascana Lake polygons was 25, which falls under the
“‘unhealthy” rating. Every polygon received a score of “unhealthy”. Human alteration
guestions (6 and 7) lowered scores the most. Water levels in the lake are managed by
the Control Structure under the Albert Street Bridge, so question 9 (Artificial
Addition/Removal of Water) also received consistently low scores. Vegetative cover was
also very inconsistent due to man-made alterations to the reach, lowering the scores of
guestions 1 (vegetative cover) and 8 (human caused bare ground). Question 3
(disturbance caused species) had fairly high scores. In areas, overgrazing by Canada
geese has caused considerable bare ground and increased the opportunity for
disturbance species.
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Figure 20: This figure displays the average score for health assessment questions for polygons in the Wascana Lake
management area as a percentage.

29



Wascana Riparian Health Assessment Interim Report 2013

Wascana Marsh

Wascana Marsh is the eastern portion of Wascana Lake that is managed as a Canadian
Wildlife Service waterfowl sanctuary. Other uses in this portion of the Wascana Centre
include the main campus of the University of Regina, and cultural facilities like the
Saskatchewan Science Centre and Conexus Arts Centre. Considerable shoreline
alteration has taken place on the south side of this study area. Some polygons
demonstrated considerable slumping due to recent high water levels.

The average score of polygons in the Wascana Marsh area was 54 or “unhealthy”. Half
of the polygons scored “healthy with problems” and the other half were scored as
“‘unhealthy”.

Health Rating Composition for
Polygons in Wascana Marsh Area
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Figure 21: This figure shows the composition of health scores for polygons in the Wascana Marsh management area

Questions involving human alteration (6 and 7) had the biggest negative impact on the
scoring of the area. The shoreline of Wascana Marsh is partially engineered, and
several polygons were completely altered by humans. Artificial water withdrawal
(question 9) also occurs in this area through the operation of the Albert Street Control
Structure. However, the impacts of this withdrawal are less evident in Wascana Marsh
than in Wascana Lake. Total vegetative cover (question 1) raised overall scores, as
total vegetative cover was evident in most of the polygons in the area. Preferred tree
and shrub establishment also helped bring scores up, as several planted species have
successfully produced saplings in many study polygons.
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Figure 22: This figure shows the average score of health assessment questions for polygons in the Wascana Marsh
management area.

Stormwater Lakes and retention ponds:

Stormwater lakes or retention ponds received an average score of 35 or “unhealthy”.
Questions involving reach alteration (6 and 7) were not counted in this evaluation
because the stormwater lakes are artificial. The majority of the shoreline in the
stormwater lakes is rocky, creating large areas of bare ground and allowing disturbance
and invasive species to establish and dominate the vegetative canopy. Atrtificial water
withdrawals were minor, so question 9 scored in the “healthy with problems”.
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Figure 23: This figure shows the average score of health assessment questions for Stormwater Lakes within the City
of Regina.

Discussion

Lotic Assessments

Lotic areas that were managed more as natural streams proved to be healthier than
areas treated solely as water conveyance channels. The Southeast Wascana Creek
study area had the highest average scores in the City, due to the lack of human
alteration. This area also has a relatively low impact from recent flood and high water
events. The McKell area was rated healthiest, as it is almost completely unaltered aside
from a few unpaved walking paths. Northwest Wascana Creek had some alteration due
to proximity to urban development and flood prevention, but was still managed as a
natural stream area. Pilot Butte Creek and the stormwater channels are managed as
flow regulators for the most part, and as a result these systems suffer in riparian
function by comparison. Some common problems among lotic sites include invasive and
disturbance plant cover, stream bank protection, and bank incisement.

Southeast Creek:

This management stretch is essentially undisturbed, and scoring indicates that it has it
exemplary riparian function. The only problem this management area faces is with that
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of invasive species, which has probably arisen from a lack of weed control. However,
the area is largely untouched and likely does not require any immediate management
changes in order to function properly.

Northwest Creek

The northwest Wascana Creek has a few problems evidently arising from flood
disturbance as well as human alterations. The stretch had a low invasive species cover
score, though this was mostly due to a dominant composition of Bromus inermis
(smooth brome), which is a common species used in municipal seeding mixes. There
are also invasive species that have been planted for decoration like Ulmus pumila
(Siberian elm) and Elaeagnus angustifolia (Russian olive). However, there were still
localized incidences of high cover of problem weeds like Euphorbia esula (leafy
spurge). Stream bank incisement from high water flows during the past several years
was also a problem, as was reinforcement of banks in several polygons in the area.

Woody vegetation was relatively healthy in the area despite cover of non-desirable
species. Total vegetative cover was also healthy, and there was very little human
caused bare ground evident. Disturbance caused plants were also found in only small
concentrations for the most part.

This stretch of creek is managed and engineered to function similarly as a natural creek
system, but with certain barriers in place to ensure bank stability and to prevent flooding
in the community. As a result, the stream functions relatively well, with some problems
relating to human and flood disturbance.

Pilot Butte Creek

This creek is managed mainly as a flow regulator for storm water, but has elements that
resemble a natural creek system. There area has problems with establishing preferred
woody vegetation. It also has problems with establishment of invasive and disturbance
caused vegetation. Bromus inermis (smooth brome) counts for a good portion of these
invasives, but there are also problems with other invasive weeds like Euphorbia esula
(leafy spurge). This could be related to flooding as well as human disturbance such as
construction and mowing practices.

Structurally, Pilot Butte Creek has fewer problems. The creek has little bank incisement,
and the water easily reaches its floodplain. Vegetative cover is also healthy on the
reach as well as the banks. Overall, the creek buffer has a few problems, but still
functions relatively well as a riparian zone.

33



Wascana Riparian Health Assessment Interim Report 2013

Stormwater Channels

The stormwater channels are mainly engineered as flow regulators, and their riparian
function suffers as a result. While the individual channels had different problems, some
common issues were invasive and disturbance plant cover, stream bank protection,
stream bank incisement, and floodplain accessibility. Overall, the engineering of these
channels will not allow for good riparian function with continued high river flows as seen
in recent years.

Lentic Assessments

Lentic riparian zones in Regina score lower on overall on riparian function than lotic
areas. Wascana Lake is an artificial lake and does not function as a normal riparian
zone. Essentially, Wascana Lake doesn’t function as a riparian buffer for downstream
Wascana Creek, primarily a consequence of being entirely engineered.

Wascana Marsh has some areas with better riparian function, but on the whole is still
“‘unhealthy”. Particularly the polygons on the south and side of the Wascana March
show signs of flood damage and a larger population of invasive and disturbance plants.

The stormwater lakes have no ecological function besides that of a flow regulator.
Overall, these areas have low scores due to the fact that they are engineered systems.
While there are ways to improve riparian function in some areas, water drawdown as
well as permanent manmade impediments will inhibit riparian function in the future.

Wascana Lake:

As the focus of the City’s major park area, Wascana Lake has been constructed to
provide a wide number of recreational functions, and to sustain heavy human impact. It
needs to be noted that Wascana Lake also serves as the receiving water body for a
large volume of storm water from the surrounding urban development.

Areas on the southeast side of the lake and the islands have a much more naturalized
bank structure, although these were observed to sustain heavy grazing damage from
Canada geese. Wascana Lake was originally a wetland, and then was excavated to
form a lake. Therefore, the entire reach around the lake is considered altered in terms of
vegetation and structure. The lake also undergoes water drawdown in order to prevent
flooding of the park. Other issues inhibiting riparian function include invasive species
composition, total vegetative cover, human caused bare ground, and preferred tree and
shrub establishment.

Wascana Marsh

Riparian function was significantly lower on the south side of the Wascana Marsh in
comparison to the north side. Despite being managed as a wildlife refuge, the area is a
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converted wetland. Human alterations and invasive species were big inhibitors of
riparian health, and the area also undergoes water drawdown in order to prevent
flooding. Total vegetative cover and preferred tree and shrub establishment were
relatively healthy, but total riparian health for the area remains inhibited.

Stormwater Lakes

These lakes were all constructed, and essentially do not function as riparian buffers for
the downstream Wascana Creek. The riparian zones for these lakes mainly consisted of
a narrow buffer zone filled with loose rocks, which does not allow for healthy vegetation
to establish. No factors of riparian health on these lakes were in healthy condition and
the lakes essentially only function as flow regulators for peak stormwater flows.

Overall Conclusions:

Management areas that were not engineered or altered by humans tended to have
higher riparian function. This supports the findings of Morley and Karr (2002). Increased
water flow over the last few years is also responsible for inhibiting riparian function
through bank incisement, fluctuating and unusually high water flows and levels, and the
creation of bare ground which allows invasive and disturbance caused plants to
establish (Richardson et al 2007). It is also likely that invasive species are transporting
themselves through damaged riparian areas by using Wascana Creek and its tributaries
as a conduit (Richardson et al. 2007).
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Introduction

The second stage of the Riparian Health Assessment was field data collection and entry
for the riparian area under the jurisdiction of the Wascana Conservation and
Development Authority #2. The Authority is constituted under Provincial legislation, and
has developed flood control and water management infrastructure on Wascana Creek
immediately upstream of the City of Regina boundaries in the Rural Municipalities of
Sherwood #159, Edenwold #158 and Lajord #128. The authority maintains a right of
way in the riparian area for approximately 50 kilometers.

Methods

Assessment site polygons for Wascana Creek outside of the City of Regina had not
been determined in the 2010 Wascana Riparian Health Assessment design.

Advice was obtained from C&D Board members. Technical advice was obtained in
2013 from technical experts at the Water Security Agency (E. Soulodre) about the
number of assessments that would be required for a sufficient random sample.

Polygons were then randomly selected using GPS coordinates and satellite mapping
imagery. Polygon length was determined to include two complete meanders in areas
where the creek channel was unaltered.

In areas where the creek was engineered and there are no naturally occurring
meanders, the reach length was set to 500m. The reach width was determined on foot
while doing the assessment. In most cases, the start of cultivated farmland was used to
mark the end of the reach. When this was impractical, we assessed the polygon to the
limits of the flood plain, which was estimated using the method described in the
Riparian Health Assessment manual (PCAP 2008).

Assessments were performed using the same method developed by the Prairie
Conservation Action Plan and the Alberta Riparian Habitat Management Society (PCAP
2008) as in the Regina Study. All polygons in this area were assessed July 25, 2013 —
August 22, 2013.

Riparian health assessments were performed using the methodology developed and
published by the Prairie Conservation Action Plan and the Alberta Riparian Habitat
Management Society (PCAP 2008) for lotic (streams and rivers) systems. This method
uses visual field assessments and assigns scores based on several questions about
factors that affect Riparian Health in a given polygon. The total score is then divided by
the total potential score to obtain a health score, which then determines that polygon’s
health rating. A score of 80 or greater gives the polygon a rating of “healthy”, which
means it performs all riparian functions well and is very resilient to adverse effects. A
health score between 60 and 79 the polygon is assigned a “healthy with problems”

37



Wascana Riparian Health Assessment Interim Report 2013

rating. This means that most of the riparian functions are still being performed, but the
zone is less resilient to harmful effects. A health score below 60 gives the riparian zone
a rating of “unhealthy”. This means that many riparian functions are lost or impaired
and indicates that management of the polygon likely requires changes for riparian
function to recover.

Lotic assessments for streams and rivers consist of 12 questions:

1) Total vegetative cover — 6 points
2) a) Invasive species cover — 3 points

b) Invasive species distribution — 3 points
3) Disturbance caused species cover — 3 points
4) Preferred tree/shrub regeneration — 6 points
5) Preferred tree/shrub utilization — 3 points
6) Dead tree/shrub canopy — 3 points
7) Deep root mass bank protection — 6 points
8) Human caused bare ground — 6 points
9) Human alteration to banks — 6 points
10)Lateral cutting along banks — 6 points
11)Human alteration to the reach — 3 points
12)Stream bank incisement — 9 points

Results

The majority of sites in the Wascana C&D area were rated “unhealthy”. Less than a
third of the sites scored “healthy” or “healthy with problems”. Overall, the average score
for this area was 54 (“unhealthy”), with a standard deviation of +24.
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Polygon Score Composition for
Wascana C&D area
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Figure 1: This figure displays the health rating composition for polygons in the Wascana C&D area.

Question 1, which assesses total vegetative cover, scored relatively high in comparison
to most of the scoring questions. Despite obvious signs of flooding, there was greater
than 75% total vegetative canopy cover on most polygons in the stretch.

Questions 2a and 2b assess invasive plant species cover and distribution, and scored
the lowest of all questions in the assessment on average. Bromus inermis (smooth
brome) often lowered scores to 0 as the most prevalent invasive species. However,
species like Cirsium arvense (Canada thistle) and Matricaria perforata (scentless
chamomile) were also score-determining species in a significant number of polygons.
On some polygons, the distribution of invasives followed the field margins, indicating
that herbicide overspray may be eliminating grasses and other preferred species, and
allowing invasives to spread along the right of way.

Question 3, which assesses disturbance-caused plant cover, had average scores in the
‘unhealthy” range. Species like Sonchus arvensis (perennial sow thistle) and Hordeum
jubaltum (foxtail barley), were abundant in several polygons, and their canopy often
determined the score of question 3. In some polygons, disturbance was apparently
related to cultivation and the impacts of herbicide overspray in the right of way, and
others where disturbance species composition seemed to be caused by flooding.

Question 7, which involved deep root mass on banks, scored in the “unhealthy” range
on average. Recent high water flows and flooding have frequently undercut or damaged
root mass on the banks.

Question 8 assesses human caused bare ground and averaged a “healthy” score.
Evidence of human impact inside the riparian buffer zone was absent or minimal in most
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polygons, but some polygons that had abandoned cultivated land scored lower in this
category. This land may have been unseeded due to recent flooding.

Question 9 assesses stream bank alteration and scored very low on average. This is
because most of the channel in the Wascana C& D consists of engineered creek. The
stream banks are primarily engineered or altered for purposes of agricultural drainage.

Question 10 assesses lateral cutting, and the average score was in the “unhealthy”
range. Lateral cutting was found in most of the polygons along the stretch, and was
especially evident where the channel has been straightened, mostly at the downstream
end of straightened portions. It appeared evident that recent, high peak flows were
impacting the stability of the stream banks.

Question 11 assesses the level of human alterations to the reach, and average scores
were in the “healthy” range. Most of the reaches were unaltered, but a few that included
abandoned, cultivated land had very low scores due to ruts in the soil.

Question 12, which assesses the stream’s ability to access its floodplain, and average
scores were in the “unhealthy” or “healthy with problems” range on average. Floodplain
accessibility was highly variable among the polygons. In most cases, average 1-2 year
flow events could not access the full “flood prone zone”. In a few isolated cases, only
extreme floods could access the floodplain.

Average Question Scores for Wascana
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Figure 2: This figure shows the average score of health assessment questions for all polygons in the Wascana C&D
area as a percentage.
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Polygons that covered stretches of unaltered creek had a higher average score than
polygons that covered stretches of altered creek. For the vegetation questions,
unaltered creek stretches only scored significantly higher for question 1 (total vegetative
cover). Questions 2a and 2b (invasive species) and question 3 (disturbance caused
species) were not significantly different between the two. Questions involving stream

bank stability and protection (7, 10, and 12), were all significantly lower on stretches of
altered creek.

Comparison of Riparian Health Scores
between Polygons of Altered and Unaltered
Creek Stretches
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Figure 3: This figure compares the average scores of health assessment questions and overall health scores
between stretches of altered and unaltered creek in the Wascana C&D area.

Discussion

The Wascana C&D right of way is characterized mainly by adjacent cultivation of
canola, barley, and other crops. The overall health of riparian areas is unhealthy
according to assessment scores. The area suffers from both problems in vegetative
cover as well as problems with physical structure.

Invasive plant composition is a big problem for the area. Bromus inermis (smooth
brome) was often a big contributor to these scores, as it is seeded along roadways
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making it hard to control. However, other noxious weeds like Cirsium arvense (Canada
thistle) and Matricaria perforata (scentless chamomile) also played a significant role in
these scores. Invasive and disturbance caused plant cover scores did not vary
significantly between altered and unaltered creek areas, suggesting that flooding is not
the determining factor allowing these species to take advantage of the riparian zone.
While flooding probably plays a factor, it is also likely that cultivation and herbicide
overspray and drift also plays a significant role in invasive and disturbance species
establishment (Stewart et al. 2010).

Human alteration to the banks also scored very low on the account that several
stretches consisted of re-engineered creek. These stretches scored 0 on for alterations
to the bank. Human alteration to the reach and human caused bare ground was not a
large factor in degrading riparian health. Most of the bare ground from the sites was
caused by flooding.

The physical stability of the banks had low average scores. Deep rooted vegetation
along the banks, lateral cutting, and floodplain accessibility were all major factors in
declining riparian health. These factors scored significantly lower in areas of
straightened creek than areas of unaltered creek. This suggests that increased flow
rates from the engineered stretches are causing flooding damage to the banks, Natural
meanders and flood plains help to reduce the impact of high flows, and engineered
sections of the riparian area are now unable to recover their function following high flow
seasons.
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