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• FRPA s. 149 (1) gives authority for (FPPR) regulations/objectives for 11 
resource values including water, fish, wildlife and biodiversity.

• FRPA s. 150.5 gives authority for (FPPR) regulations around classifying 
streams and wetlands, including setting reserve and management zones and 
regulating activities within them. Different riparian management areas for 
different classifications of streams and wetlands.

Forest and Range Practices Act (FRPA)



Wetland riparian management under FRPA/FPPR



Stream riparian management under FRPA/FPPR



Why do we monitor?

- FPPR s.8. Objectives set by government for water, fish, wildlife and biodiversity within 
riparian areas. 

- Effectiveness monitoring evaluates operational outcomes where a licensee is in              
compliance with regulation to determine whether strategies were effective in meeting 
the objectives.

• Uses  “routine” level assessments to conduct timely, credible and appropriate 
evaluations – by district staff, FN partners, contractors

• Provides recommendations to licensees (practices) and regulators (legislation and 
policies)

• Communicates results and recommendations to stakeholders in a timely and 
appropriate manner



Effectiveness Evaluation Question 
Are riparian forestry and range practices effective in maintaining the 

structural integrity and functions of streams, wetlands and other aquatic 
resource features over both short and long terms?

1. Question

2. Indicator and Protocol Development

3. Data Collection

4. Analyses and Communication of Results

5. Continued Improvement of Forest and Range Practices



FREP sample sites

2006-2022: Riparian: streams 3000+; wetlands 44



∗ Every year, cutblocks are randomly 
selected in each Forest District. Time of 
harvest = 1-3 yrs prior.

∗ Stream and wetland sample sites are within 
2 RMAs of a randomly-selected block.

∗ Larger fish streams given preference when 
there is more than one stream in a block

∗ Sample reach length is the greater of 100m 
or 30x Ch width

∗ 30 sites needed over past 5 years

Sample site selection
Random – for reach level results



Why delay sampling?



Sample site selection
Targeted

∗ Optional. Complete random sites first to 
meet min req. for effectiveness 
monitoring for a sample population.

∗ Targeting sites might be to sample an area 
of particular interest/concern, or to review 
performance by a specific forest licensee.

∗ Targeting sites for watershed evaluation 
might involve sampling at the lowest 
reach of sub-catchments in a watershed of 
interest.



Riparian/stream assessment



What does the riparian/stream 
protocol evaluate?

• Indicators that reflect form and 
function of a stream and its riparian 
area. Both physical and biological 
components are included.  

• Developed in 2005 based on results 
from research projects in different 
areas of the province along with 
expert input.

• The outcome of the assessment is 
based on the number of negative 
responses given to 15 main indicator 
questions.



What is measured?

1. Channel bed disturbance

2. Channel bank disturbance

3. LWD characteristics 

4. Channel morphology

5. Aquatic connectivity

6. Fish cover diversity

7. Moss abundance & 
condition

8. Fine sediments
9. Aquatic invertebrate

diversity

10. Windthrow frequency

11. Riparian soil disturbance/
bare ground

12. LWD supply/root network

13. Shade & microclimate

14. Disturbance-increasers/
noxious weeds/invasive
plants

15. Vegetation form, vigour,
& structure

Site assessments vary, with modified indicators based on stream morphology 
(riffle-pool, cascade-pool, step-pool, non-alluvial channels) and fish use



Q#1: Is the channel bed undisturbed?  Yes/No
(riffle or cascade pool streams)

1) Does <50% of reach have active sediment wedges or mid-
channel bars?

2) Does <50% of reach have active multiple channels and/or 
braids?

3) Does >50% of the reach have lateral bars?

If Answer “Yes” to 2 or more, circle “Yes”

Each main indicator response is based on 
answers to sub-indicator questions



Is the channel bed undisturbed?  Yes/No
(non-alluvial streams)

1) Does >25% of the channel bed length have moss on the 
substrate?

2) Do moveable sediments and/or debris deposits that 
completely fill the channel to the top of the banks represent 
<5% of the total reach length?

3) Are moveable sediments widely distributed in small 
pockets along the whole reach, not concentrated in a few 
relatively large compartments?  

If Answer “Yes” to 2 or more, circle “Yes”

Each main indicator response is based on 
answers to sub-indicator questions



Moveable sediments and/or debris deposits that 
completely fill the channel to the top of the 

banks



Continuous indicators

Length of Reach 
with Mid Channel 
Bars or Sediment 

Wedges

Length of Reach 
with Deeply 

Rooted 
Vegetation

Length of Reach 
with Stable 

Undercut Bank

Length of Reach 
with Pool Habitat

Erodible Soil or 
Compacted 

Ground Area in 
Riparian Area

Number of Wood 
Accumulations, 

Proportion of 
Accumulations with New 

Wood, Main Age, 
Orientation of Wood

Percent of Trees 
Windthrown

Retention for 
LWD Supply

Number of 
Deep Pools

Riparian Forest 
Structure, Vigor



Moss area in a square plot

Invertebrate diversity

% Shade on each side 
of the stream, take 
average

Point indicators

Weeds and disturbance-
increasers along a transect

% Fines along 
a transect



How is the riparian/ stream data 
used?

• 114 – 120 measurements, estimates, and observations are taken to 
complete a stream-riparian assessment

• 38 – 60 specific indicator questions are answered that roll up to the 15 
main questions. 

• 15 questions answered “Yes = OK”, N/A, or  “No = Problem”

• Roll-up of negative responses = overall site condition

Number of Negative Responses 
(out of 15 Indicator Questions)

Condition Ranking 

0 - 2 Properly functioning 
3 - 4 Functioning, but at risk  (limited impacts)
5 - 6 Functioning, but at high risk  (intermediate 

impacts)
> 6 Not properly functioning 



Criteria related to the ability of a stream and its riparian area to: 
(1) withstand normal peak flood events without experiencing 
accelerated soil loss, channel movement, or bank movement; 
(2) filter runoff; 
(3) store and safely release water; 
(4) maintain the connectivity of fish habitats;
(5) maintain an adequate riparian root network and LWD supply; 
and 
(6) provide shade and reduce bank microclimate change.

Functioning Condition
riparian/streams



Causal Factors

If the cause of the impact is not apparent at the reach scale, upstream 
sources are investigated. If unidentifiable, then Unknown Upstream is 
selected



SPECIFIC causes for 
EACH “No” are recorded 
where they occur (within 
and/or upstream of the 

sample reach)



Riparian/wetlands



What does the riparian/wetlands 
assessment evaluate? 

∗ The health or functioning condition of wetland sites in or 
adjacent to development activities (e.g., forestry). 

∗ Developed for people with basic working knowledge of 
wetlands (e.g., forest and range practitioners, FN guardians, 
consultants, land managers, or other land users.)  

∗ Largely field-based indicators and attributes. Like 
riparian/streams, designed to provide consistency among 
users. 

∗ Pertinent information is collected to inform on the condition 
of the wetland and be cost effective as a tier 2 approach for 
monitoring (i.e., relatively quick to use in the field (e.g., 2-4 
hours)). 



Stratifying upland areas



Sample design



Zones, transects, plots



Wetland components



What is measured?
Indicators and attributes are associated with soils, vegetation, water.

1. Vegetative cover

2. Invasive Plants

3. Disturbance/Increaser Plants

4. Vegetation structure, form, 
vigor, recruitment

5. Timber or other vegetative 
removal

6. Over-browsing or grazing

7. Bare soil

8. Physical alteration of wetland

9. LWD processes

10. Windthrow

11. Evidence of hydrologic changes

12. Threats to water levels

13. Water Quality

14. Habitat Connectivity

15. Intactness of surface and subsurface 
flows



Question 
Indicator TRANSECT SUMMARY INFO T1 T2 T3

Average/
Weighted 
Average

% Large non-
homogenous 
patches 
outside 
transects but 
within 
polygon

Total = 
Weighted 
average 
plus large 
patches

NA
width (m) of retention upland from 
wetland

NA
% retention (basal area) upland from 
wetland

3
% cover disturbance/increaser plant 10 m 
upland from wetland edge

2a % invasive species in polygon
3 % disturbance/increaser plants in polygon
1 % vegetation cover in polygon
7a % bare and compacted ground in polygon

7b

% bare and compacted ground 
hydrologically connected upslope of 
polygon

Format similar to streams



∗ Values are compared to pre-determined thresholds 
∗ Sub-indicators are rolled up to answer indicator questions linked to variability 

in soils, vegetation and hydrological processes.
∗ All indicators are tallied and final scoring is reflected in 4 condition categories.

Properly functioning condition
Functioning, but at risk
Functioning, but at high risk
Not properly functioning

How is the data used?



Functioning Condition
riparian/wetlands

Criteria related to the ability of a wetland and its riparian area to:

∗ Receives water from upslope and inlets to filter runoff and improve 
wetland and downstream water quality;

∗ Support a variety of wildlife species, both within and directly surrounding 
the edge of the wetland by providing habitat niches and adequate cover 
through a diversity of well vegetated canopy layers, coarse woody debris, 
microtopography, and snags;

∗ Maintain the connectivity of fish habitats where these exist;
∗ Withstand hydrodynamic processes in terms of water input, timing and 

quantity that regulates high flow events without erosion or modifications 
to vegetation types.



Causal factors of 
impacts are recorded
and SPECIFIC causes

are identified



Training and assessment tools– online self guided training



Training and assessment tools– webinars, guidance documents



Training and assessment tools- FREPmap









Wetland buffer – 10 m



Wetland buffer – 100m



Mature and old forest within 2km



∗ Combination of GIS and field data 
to inform on the condition of a 
specific watershed.

∗ Sites are targeted and selected 
using a systematic sampling 
design at the “pour point” of sub-
catchments.

∗ Stream attributes are collected in 
the field as per the riparian/stream 
protocol (3 dozen+ are associated 
with Q# 1-9)

Routine-Level Watershed Assessment



Routine-Level Watershed Assessment

∗ Uses disturbance layer from CE as 
a proxy for riparian indicators in 
riparian/stream protocol.

∗ Also collect information on 
habitat connectivity, sediments 
from roads, and wetland health 
and condition using established 
protocols. 

∗ Reports out on functioning 
condition by sub-catchment; uses 
a weighted average for 
watershed



Routine watershed assessment output
Rock creek watershed = NPF



∗ We are currently working on updating the FREP data 
storage system.

∗ Results of assessments are submitted to branch value leads
∗ Datasets are available on the FREP sharepoint for 

stewardship staff or to others by making a request to the 
value lead.

∗ Dashboard of simplified results is available online. 

Data Storage and Availability



More on communicating results



Results to date

∗ Small streams are left in worse functioning condition than large streams.
∗ Retention is a factor
∗ Stream location is a factor



Has riparian management 
improved?

Stream Class 2006-2017 2018-2020

S1-S3 18% (33%) 14% (47%)

S4-S6 26-40% (66%) 43%  (76%) all S6

Percent of sites at high risk or not properly functioning by harvest era
Parenthesis is % impaired indicators from logging



Results to date
∗ Riparian management strategies vary among licensees
∗ There are good players!
∗ Good outcomes begin at the planning stage, involve multiple groups, 
consider timing and methods for harvest depending on 
site characteristics, involve training, operational 
monitoring and communication from senior staff
to operators.



Results to date
∗ Young, second growth riparian forests are not as resilient as older forests 

after new disturbance



Results to date
∗ Disturbance effects can be cumulative and affect watershed functioning 

condition.



Thanks for listening!
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