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EXECUTIVE SUMMARY

As part of a provincial initiative to assess baseline conditions of aquatic ecosystem health in
Alberta, Cows and Fish was asked by Alberta Environment to synthesize existing Cows and Fish
riparian health data in order to provide an overview of riparian health in Alberta. This synthesis
fulfils part of the commitment to Albertans made by the Government of Alberta, under the
province’s Water for Life Strategy, to report on the status of aquatic health in the province.
Using data collected primarily in partnership with local communities, watershed groups and
agencies between 1997 and 2006, this report summarises Cows and Fish riparian health data by
major river basin (watershed) and by waterbody type.

Riparian areas, those areas characterised by hydrophytic vegetation and wet soils, are located
adjacent to, and are influenced by, waterbodies or elevated water tables. These areas are
important for water quality, quantity and aquatic ecosystems and to society as a whole because
they perform ecological functions such as trapping sediment from overland flow and flood
waters, dissipating and storing water and energy, and filtering water and contaminants. In
addition, riparian areas build and maintain banks and shores, generate relatively high levels of
primary productivity, and provide habitat for both fish and wildlife.

Determining how well riparian areas are performing these ecological functions involves
evaluating their health. Riparian health is measured through field examination of a riparian site,
including collecting data for numerous physical and vegetative parameters. These parameters
are then used to derive a riparian health assessment score. The riparian health assessment
parameters examined provide an indication of the extent to which riparian functions are intact
or have been impaired. Collectively, these parameters are indicators of overall health or lack of
health of a riparian site.

In total, 1,490 riparian sites are included in this analysis; these sites cover approximately 1,380
km of riparian area assessed or inventoried and are associated with streams, rivers, lakes,
wetlands, springs, and seeps in Alberta. Data are presented from the Athabasca, Beaver, North
Saskatchewan, South Saskatchewan, and Milk River basins; no data are available from the
Peace/Slave or Hay River basins. Provincially, just under one quarter of all sites examined are
rated as healthy (22%), about half (51%) of sites rate healthy but with problems and slightly
more than one quarter (27%) are unhealthy.

Based on this analysis, the ability of riparian areas in Alberta to perform ecological functions is
considerably impaired on over one quarter of sites, and impaired to some degree on an additional
half of sites examined. With less than one quarter of riparian areas in Alberta functioning fully,
many riparian areas are not providing the ecological goods and services that come from healthy
riparian areas. The loss of ecological functions means many riparian areas are doing little to
improve and support aquatic health in Alberta; however, many of these functions can be regained
with changes to land use and management. Improvements in riparian health will rely upon
application and support of restorative, practical and sustainable management choices at local,
regional and provincial scales.
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For healthy sites, it is important to identify their current status and maintain their level of health,
including promoting the management practices and land uses that resulted in healthy riparian
areas. Broad scale planning initiatives as well as site specific work should focus on keeping
existing, functioning sites healthy and aim to prevent further loss of function in healthy but with
problems sites and unhealthy sites. Both strategic initiatives and local land use and management
should focus on increasing the health of riparian areas that are not currently rated as healthy.

Based on this provincial synthesis of data, some vegetation related riparian health parameters are
commonly impacted across most or all basins and waterbody types. Invasive plants are both
widespread and relatively abundant in riparian areas. Control and eradication through a diversity
of management techniques is required to reduce further impact and spread in riparian areas.
Similarly, disturbance-caused undesirable herbaceous plants are also widespread and very
abundant. Eradication of these disturbance-caused plants is unlikely, but management choices
and land use that minimise disturbance levels and promote native, deep-rooted species should
reduce their expansion and provide improvements to riparian health. Utilisation of woody
plants, mostly due to wildlife and livestock, is negatively affecting the health rating and, over the
long-term, if it continues at high levels, will likely reduce the cover and vigour of the tree and
shrub community.

Alterations to the physical, structural aspect of riparian areas, including banks, shores, and
floodplains, are of concern for some waterbody types and in some basins. Although more
variable than the vegetative alterations highlighted, these modifications to soil profile and shape
of bank or shore areas are of concern because they result in compacted soils, increased potential
for erosion, and reduced infiltration potential. Management actions that minimize structural
alterations, including avoiding using riparian areas when soils are saturated and most
compactable, will improve these physical aspects of the riparian site. Ensuring that timing and
intensity of use is sustainable will benefit both vegetative and physical aspects of riparian areas.

Numerous aspects of riparian health varied between waterbody types and basins. In part, this
variability resulted from differences in sample size between basins and different waterbody
types. These differences may warrant some targeted awareness and management application
specific to waterbody type and geographic location. Overall, this variability in many parameters
suggests the potential exists for improved health in areas where parameters are currently rated
lower than in other basins or waterbody types. This variability also emphasizes the need for
specific management approaches to be applied to individual sites with an understanding of the
underlying functions and potential of riparian areas.

Of the sites included in this report, where land use data was recorded, 77% of sites had native
pasture/rangeland grazing; consequently this land use was often the primary cause of alterations.
Recreation was the next most frequently occurring land use, and it was often an important cause
of alterations. A diversity of land uses, including development, roads, tame pasture, and other
uncategorised land uses were less frequent but widespread.

Geographic gaps exist in the data, particularly in the northern and less settled regions of the

province. In addition, there is limited representation of wetlands, and to a lesser degree, lakes.
There are also very few sites sampled in springs and seeps. Continued examination of a diversity
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of land uses and waterbody types will provide value in representing the diversity of riparian
health in Alberta. Additional resources will be required to continue to establish baseline data in
new areas and re-examine existing data for trend and site monitoring to further contribute to the
understanding of aquatic and riparian health in Alberta.

The ability to improve riparian health at the local, regional, or provincial level relies upon the
active participation and involvement of landowners, land and resource managers and users, as
well as local and regional groups, since the application of management choices, and impact to
riparian health, will be implemented at these diverse scales. Planning for improvements to
riparian health will thus need to consider how such participation and involvement can be
generated. We suggest that local community-based initiatives are a realistic and proven
mechanism for such implementation to occur. Continued support for these initiatives is required
to improve the health of riparian areas in Alberta.

Further efforts are required to ensure that riparian health benchmark data is used to assist in the
education and capacity building of landowners, land and resource manager, and communities, to
better understand and manage their riparian areas. Maintaining existing health and promoting
improvements to riparian health are realistic, but achieving such changes will require use of a
structured approach, such as that already used by Cows and Fish. Commitment for the long-term
implementation of such an approach will ensure success in awareness, building local capacity
and teams, creating new and innovative tools to apply management, facilitating community
based action and monitoring.

Riparian areas are fundamentally important to humans, fish, wildlife, and overall aquatic and
terrestrial landscape health — conservation and management efforts must focus on improving the
functional integrity of these systems. Improvements to ecosystem functions must not rely upon
the collection of monitoring data that catalogues the level of function, but rather monitoring
should be used within the context of a larger approach to improve the health of riparian and other
ecosystems. Current loss of riparian health and continued pressures in these areas will only
increase the likelihood of further losses to function unless collective efforts are made to reduce
those impacts to riparian landscapes. These losses are likely to continue to a level that is
irreversible and has significant negative consequences unless there is a concerted province-wide
effort. We must strengthen and expand individual and group initiatives, while aligning broad
planning, land use and management strategies to ensure that losses to riparian area function do
not increase, but instead begin to achieve a net improvement. The approach to achieve that
improvement must include education and capacity building to help landowners, managers and
users to apply sustainable management.
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1.0 BACKGROUND AND RATIONALE

Cows and Fish (Alberta Riparian Habitat Management Society) has been collecting baseline
information on riparian health in Alberta since 1997, through work with landowners, rural
municipalities, watershed and community groups, and resource agencies. In 2003, the
government of Alberta released Water for Life: Alberta’s Strategy for Sustainability, a strategy
that identified protection of water through a provincial strategy that outlines three main goals for
water management in Alberta: 1) safe, secure drinking water; 2) healthy aquatic ecosystems; and
3) reliable quality water supplies for a sustainable economy. The achievement of all of three of
these goals is intricately linked to the maintenance of healthy, ecologically functioning riparian
areas. Cows and Fish was asked to assemble and synthesize our existing riparian health
assessment and inventory data for lakes, rivers, streams and wetlands, to provide an overview of
riparian area health in Alberta.

Riparian areas, those areas of hydrophytic vegetation and wet soils adjacent to and influenced by
waterbodies, are important for water quality, quantity and aquatic ecosystems because they
perform ecological functions like trapping sediment from overland flow and flood waters,
dissipating and storing water and energy, and filtering water and contaminants. In addition,
riparian areas build and maintain banks and shores, generate considerable primary productivity,
and provide habitat for both fish and wildlife.

Working with Dr. Paul Hansen and William (Bill) Thompson (formerly of University of
Montana’s Riparian and Wetland Research Program), currently of Ecological Solutions Group
LLC, Cows and Fish began using the lotic (flowing waterbodies) form of the Wetland Health
Assessment in Alberta in 1997, and moved to include the more detailed lentic (non-flowing
waterbodies) and lotic Wetland Inventory methods in 1998. The intent of the methods is to
determine if a riparian site is performing certain ecological functions (e.g. sediment trapping,
water filtration, biological diversity and primary production) through the examination of
parameters that provide indirect evidence of these ecological functions. Field methods involve
visually examining both vegetative and physical features of a riparian site, and determining
riparian health by assessing the extent to which a site displays these features. Healthier riparian
areas should perform more ecological functions better than less healthy ones, and the health
assessment methods are a means to indicate the extent to which these functions are occurring.
Previous work commissioned by Cows and Fish indicates that healthier riparian areas have more
tall and dense trees and shrubs, that healthier riparian areas support more breeding birds and that
breeding birds diversity and abundance are influenced by the presence of denser and more
diverse vegetation (Palliser Environmental Services Ltd. 2008; Saunders and Hurly 2000a;
Saunders and Hurly 2000b).

In order to assess the availability of baseline ecological monitoring for riparian areas and to
evaluate the current state of these habitats, Alberta Environment requested Cows and Fish
generate a provincial riparian health overview of existing Cows and Fish data collected from
1997 to 2006, as one of several provincial reviews related to the healthy aquatic ecosystem goal
of Water for Life. Other researchers, outside of this project, have assessed, or are assessing,
stream flow and hydrology, fish and non-fish biota, as well as water quality and use such as
North/South Consultants (2007) and Alberta Environment (2007).

Cows and Fish Report No. 035 - Overview of Riparian Health in Alberta: A Review of Cows and Fish Data from 1997-2006 4



Additional information regarding other sources of riparian observations or riparian health data
collected by organizations other than Alberta Riparian Habitat Management Society (ARHMS-
Cows and Fish) is presented in Cows and Fish Report No. 31, completed by Palliser
Environmental Services Ltd. (Riemersma and Andrews 2007). Within Riemersma and Andrews
(2007), approximately 1,030 sites have been examined using riparian health assessment (i.e.
Cows and Fish methodology); other methods of evaluation were included for approximately 120
sites. Most projects included in Riemersma and Andrews (2007) are based on one or a few sites,
and seldom included extensive sampling of a watershed or waterbody. Data identified in
Riemersma and Andrews (2007) have not been included in this riparian health overview report
for a number of reasons, including: incomplete or no assessment of health made or possible;
individual site data not available (or inaccessible due to confidentiality or data ownership
limitations); diverse methodologies; uncertainty of data collection methods; and a need to
maintain consistent management of ARHMS data.

The riparian health overview in this report involved assembling and synthesizing data collected
by Cows and Fish for Alberta lakes, wetlands, rivers, streams, springs and seeps. This report
provides an overview of riparian health based on the overall health status (rating) of each site:
healthy; healthy but with problems; or unhealthy. Section 3.0 of this report provides the first
phase of a broad provincial riparian health status overview by major river basin and by
waterbody type. A more in depth examination of individual riparian health parameters by major
river basin and waterbody type follows in Section 4.0. Final sections of the report identify gaps
in existing data and provide direction on where efforts should be focused to maintain and
improve riparian health.

Measuring riparian health using a standard set of parameters establishes an important baseline to
compare to in the future and help track whether riparian areas are: being maintained, improving
or declining. This overview of existing Cows and Fish riparian health data will contribute
significantly to defining the current status of aquatic ecosystem health in Alberta, establish a
necessary baseline for monitoring riparian areas in the province and major river basins, identify
gaps in current riparian health, focus attention on riparian health issues and suggest the actions
needed to improve riparian health provincially.
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2.0 METHODS

Riparian health is determined by field examination of a riparian site, involving the collection of
numerous physical and vegetative parameters, and then deriving a riparian health assessment
score (or rating) from the collected data. This rating is expressed as a percentage, as well as a
health category (healthy, healthy but with problems, or unhealthy) (Table 1). The riparian health
assessment parameters are intended to provide an indication of the extentto which riparian
functions have been impaired. In a general sense, examined together, they are indicators of
health or lack of health.

Table 1. Riparian health categories, percent scoring range, and level of impairment to riparian
function.

. Health
Riparian Health L .
Assessment Impact to Riparian Function
Category !
Scoring Range
Healthy 80-100% Little to no impairment to any riparian functions
Healthy, but Some impairment to riparian functions due to
. 60-79%
with problems human or natural causes
Unhealthy <60% Severe impairment to riparian functions due to
human or natural causes

Two formats of data collection are included in this report: assessment (survey) and inventory.
The assessment or survey method has a limited number of questions (parameters) that are scored
relative to standardized scoring (refer to Appendices O, P, Q, R, U and V for field forms and
methods) and contribute to the health rating. These questions are answered in the field, except
for a few specific items, such as proportion of watershed dammed or proportion of natural flow
removed, where applicable. In contrast, the inventory method involves collection of a larger
number of questions that describe the site (refer to Appendices M, N, S and T for field forms and
methods), some of which are later analyzed (derived) in the office to generate a riparian health
assessment, consisting of the same parameters as the survey format. A database using formulas
and scripts specifically designed to utilise the inventory data derives the health score and
category. See Data Analysis for additional details.

In the resulting health assessment, from either a survey or inventory, the individual parameters
have scores (or ratings), resulting in the site receiving an overall score or rating based on the total
score from all health parameters examined. A combination of surveys and inventories are
included in this report (Table 2).
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Table 2. Provincial summary of riparian health data collection methods in Alberta 1997-2006.

Large RIVer |} ic Health Lotic Lentic Health Lentic
Health Surve Inventor Surve Inventor Total
Survey y Y 4 d
Number of 309 72 939 25 145 1490
Sites

Both inventory and survey methods involve identifying plants that are found within riparian
areas, however, documentation of plant species is much more detailed in the inventory method.
A list of plant species we have identified in Alberta’s riparian areas is included in Appendix J.
Our primary resource for plant species naming is Flora of Alberta by E.H. Moss (1994). Other
common field guides for Alberta are used for naming non-vascular plants and a wider variety of
ornamental (introduced) species. The provincial plant list in Appendix J is based on 1,393 sites
with inventory data; the total area of these sites is 10,271 ha. At each site, there is potential for
overlap of individual species’ canopy cover. Consequently, the total area by species may not
equal the total area assessed.

Plant species data were collected and categorised according to plant status. Plant status includes
identifying whether a species was native, introduced, or poisonous. In addition, plants that factor
into specific riparian health parameters are categorised as disturbance-caused undesirable
herbaceous (referred to as “disturbance’ in Appendix J) or invasive species. Several of these
plant status categories are not mutually exclusive; however a plant cannot be both native and
introduced, nor can it be both invasive and disturbance-caused. Plant status is designated by
Cows and Fish in association with Alberta Sustainable Resource Development Rangeland
Management Branch, the Alberta Weed Control Act and Regulations (Alberta Government,
2006), and Flora of Alberta (E. H. Moss, 1994). Where details are included for numbers of
species within a lifeform (eg. trees, shrubs, graminoids, forbs), plants that were not identified to
species but shared a genus with another identified plant were considered not unique and therefore
not counted in the total number.

2.1 Data Limitations

2.1.1 Data Acquisition

The data included in this report have been collected primarily by working at the request of local
groups, organization and agencies, with voluntary landowner and land manager participation.
Because data included in this report were collected to assist with baseline monitoring and
management information for individual landowners or land managers and local groups at their
request, its collection at the broad level was neither random nor stratified provincially, although
many projects areas were stratified at the local level.

Because the vast majority of data collected was done so at the request of individuals and groups,
there are a number of potential data bias concerns that might arise from this situation. First,
there might be a perception that only those individuals interested and with healthy riparian areas
would participate, but if this were the case, the data might be expected to show only or mostly

Cows and Fish Report No. 035 - Overview of Riparian Health in Alberta: A Review of Cows and Fish Data from 1997-2006 7




healthy riparian sites, which it does not. Secondly, there may be a perception that only those
interested or with riparian health issues participate.

If this potential bias existed, then it might be seen by having virtually all unhealthy riparian sites,
which did not occur. This concern is addressed in many local project areas through a
stratification process. Although participation of landowners/land managers is completely
voluntary, we aim, wherever possible, to collect representative samples within a local project
area. This means that landowners or land managers can be, and often are, included that were not
initially involved or interested when the group’s request was made to us.

Riparian sites (polygons) are irregular in shape and size; however, a number of general
considerations are observed in delineating site boundaries. The area included in a riparian
assessment or inventory is based on a combination of ecological, management and logistical
considerations. Riparian boundaries are determined using vegetative features (e.g. dominance of
facultative and obligate hydrophytic plants), hydrologic and channel features (e.g. staining or
flood debris lines, flood prone areas), historical information (e.g. area frequently inundated in
regular high water events), and by exclusion of the aquatic, open water zone. Sites are selected
to ensure that only one land management type or approach and one landowner are included
within a site.  Site length is determined by these criteria, as well as the need to provide a
representative sample, useful in terms of relevance to management and monitoring goals. For
lotic systems, wherever possible, similar amounts of inside and outside bends are included in the
sampled area, preferably including at least two meander cycles. For small lentic systems, the
entire riparian area surrounding the waterbody may be included.

2.1.2 Geographic Distribution

Data collection has been primarily where extensive or long-term recreational, agricultural or
residential land use and land settlement have occurred, including both public and private lands.
Riparian extension and awareness programs with local communities began in 1992 in southern
Alberta. Such work was limited in central or northern parts of the province until 1999, and
continues to be minimal in the far north, due to limited human habitation and staff resources. As
a result, southern and central areas of the province are more heavily represented in the provincial
data included in this report. While some of the major provincial river basins have comparatively
high sample rates, at least in some regions within them, there is poor or no representation from
other basins (Table 3). In particular, no data exists for the Peace/Slave Rivers Basin or the Hay
River Basin up to and including 2006 data. =~ Comparison of riparian health data collection
methods used for the major basins is presented in Appendix C-Table 2. Comparison of sampling
effort by year within each basin is presented in Appendix D-Table 2.

Overall site lengths assessed and included in this report, by basin, are presented in Table 3.
Lengths were recorded for all sites completed in the Athabasca River Basin and the Beaver River
Basin. For the Milk River Basin, length is based on 94% of sites, North Saskatchewan River
Basin — 95% of sites, and the South Saskatchewan River Basin — 99% of sites. Average site
length is slightly less than 1 km.
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Table 3. Riparian health sites for major river basins in Alberta 1997-2006.

Major Basin Num_ber of Percen'g of Total | Length
Sites Sites (km)
Athabasca River Watershed 110 7% 65
Beaver River Watershed 20 1% 15
North Saskatchewan River Watershed 253 17% 185
South Saskatchewan River Watershed 912 61% 936
Milk River Watershed 195 13% 178
Provincial Total 1490 100%* 1379

Note: No sites have been completed in the Hay River and Peace/Slave River Basins
*Rounding may result in a total that is less than 100%

2.1.3 Waterbody Type

For the purposes of this report, waterbodies were categorized into four waterbody types: lakes
and wetlands; springs and seeps; large rivers; and streams and small rivers. The majority of the
data included in this report involve riparian sites from streams and rivers (lotic or flowing), with
fewer of the sites represented involving lakes and wetlands (lentic or non-flowing) waterbodies
(Table 4). Very few sites were sampled that represent springs or seeps (and these may be lotic or
lentic). With such limited sample size in this waterbody type, the overview of riparian health for
those sites should not be considered to represent springs and seeps across Alberta.

Cursory examination of hydrographic information indicates that the actual number of streams
and rivers in Alberta outweighs the numbers of lakes, particularly in the more settled regions of
the province, but there are very extensive numbers of wetlands in the province. This prevalence
of wetlands is not reflected in the proportion of data collected and thus presented. Most of the
data collection occurred as a result of community or stewardship groups formed around local
stream or river watersheds, resulting in the higher proportion of lotic, flowing water riparian sites
being included in the report.

Table 4. Riparian sites by waterbody type in Alberta 1997-2006.

Percent

Number of Number Length

Waterbody Type Systems of Sites m;itt%tsal (krr?)*
Streams and Small Rivers 164 904 61% 738
Large Rivers 21 402 27% 565
Lakes and Wetlands 55 168 11% 72

Seeps and Springs 12 16 1% 6
Provincial Total 252 1490 100% 1379**

*Total length of riparian areas in this provincial data set is based on 98% of sites. Lengths for
the other 2% of sites cannot be calculated due to missing data, or there is insufficient accuracy in
older global positioning system data.

**Rounding may actually result in a total value that is greater than the total to one decimal place.

Cows and Fish Report No. 035 - Overview of Riparian Health in Alberta: A Review of Cows and Fish Data from 1997-2006 g



Due to inherent differences between flowing and non-flowing waterbodies, there are different
parameters of riparian health that are measured on these waterbody types (see Section 2.4 Table
8). Thus, there are separate data collection methods for lotic and lentic systems. Refer to
Appendices M, N, O and P for details on lotic methods and Appendices S, T, U and V for details
on lentic methods. In addition, due to the increased likelihood of hydrologic alterations (eg.
damming, diversions, flow management) on large rivers, there is also a large river assessment
(survey) that can be used for large lotic systems. Refer to Appendices Q and R for details. For
the purposes of this report, where data for those hydrologic parameters was available, the large
river health survey was used. Three quarters (75%) of the data for large rivers is presented as
such. Where data for those hydrologic parameters was unavailable for large rivers, data
collected using the other lotic inventory or assessment methodology, which is appropriate for all
lotic system types, are included. This approach represents one quarter (25%) of the large river
data. Comparison of riparian health data collection methods used for waterbody types is
presented in Appendix C-Table 1. Comparison of sampling effort by year for each waterbody
type is presented in Appendix D-Table 1.

2.1.4 Land Use

Beginning in 2001, the land use(s) of each site was recorded. More than one land use category
could be recorded for a site. Where the category ‘No Land Use” was recorded, this indicates no
anthropogenic land use was visible nor indicated by the landowner/land manager (i.e. land was
idle or undisturbed by current or recent use). Of the 1,490 sites included in this report, 1,023
have land use data available (69% of sites) (Tables 5 and 6). Refer to Appendix H for additional
details. Because only a subset of sites have land use data, the riparian health results for the entire
data set cannot be directly linked to land use data.

Table 5. Land use data for major river basins in Alberta 1997-2006.

Major River Basin NuT:ﬁg cgsglggt\;vnh Percent of Total Sites
Athabasca River Watershed 107 97%
Beaver River Watershed 19 95%
North Saskatchewan River Watershed 233 92%
South Saskatchewan River Watershed 571 63%
Milk River Watershed 93 48%
Provincial Total 1023 69%

Table 6. Land use data by waterbody type in Alberta 1997-2006.

Waterbody Type Nurf:ﬁg (l)jsilggt\;vlth Percent of Total Sites
Streams and Small Rivers 595 66%
Large Rivers 265 66%
Lakes and Wetlands 150 89%
Springs and Seeps 13 81%
Provincial Total 1023 69%
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2.2 Data Related Decisions

Riparian health inventory and assessment has been an evolving proce