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Executive Summary 

Project Purpose and Management Implications 
A set of 22 physical and biological indicators were developed for use in Extensive-level 
Riparian Effectiveness Evaluations (EREE) to assess the post-harvest functioning 
condition of streams, fish habitats, and adjacent riparian areas.  The main goal of this 
research project was to test these indicators and their associated assessment procedures 
for consistency and repeatability in the three Ministry of Forests and Range regions of 
BC.  The overarching objective of the testing was to assess whether the indicators and 
methods were suitable for use in future assessments of whether current forestry standards 
and practices in BC are sustainably managing riparian, aquatic ecosystem, and fish 
habitat values. 

The indicators and methods are intended to be used annually by the provincial Forest and 
Range Effectiveness Evaluation Program (FREP) in operational evaluations of how well 
current riparian management standards and practices are protecting streams, their 
adjacent riparian areas, and associated fish habitat values.  The outcomes of operational 
assessments under FREP will have significant management implications by contributing 
to the Continuous Improvement mandate of the BC Forest and Range Practices Act.  
Results from future operational assessments will be presented to the FRPA Joint 
Management Committee and other government bodies and stakeholders as required.  

Project Start Date, Length, and Funding Sources  
This was a one-year project initiated on 1 April 2005 for the 2005-2006 project year 
ending on 31 March 2006.  Prior to project start, significant work had been completed on 
indicator development by an interagency group represented by research scientists and 
technical specialists from the BC Ministry of Forests and Range, BC Ministry of 
Environment, BC Forest Practices Board, Fisheries and Oceans Canada, the University of 
British Columbia, and consultant biologists and geomorphologists.  Funding was 
provided by the British Columbia Forest Investment Account, Forest Science Program 
with matching funds in combination from the Forest Practices Branch, BC Ministry of 
Forests and Biodiversity Branch, BC Ministry of Environment. 

Methodology Overview  
The indicators developed and tested consisted of a mixture of biological and physical 
attributes of both stream channels and adjacent riparian areas.  They included: (1) channel 
bar stability, (2) channel bar frequency, (3) streambed scour, (4) deep-rooted 
streambanks, (5) streambank disturbance, (6) channel depth variability, (7) logjam 



frequency, (8) woody debris load, (9) streambed moss cover, (10) stream substrate 
embeddedness, (11) benthic invertebrate diversity, (12) fish cover diversity, (13) 
connectivity, (14) bare, erodable ground, (15) vegetative cover, (16) shade, (17) large 
woody debris supply, (18) sediment variability, (19) windthrow, (20) vegetation layers, 
form, vigor, and recruitment, (21) invasive plants, and (22) grazing and browsing. 

Testing was performed between 16 August and 20 October 2005 in the Coastal (CFR), 
Northern Interior (NIFR), and Southern Interior (SIFR) forest regions administered by the 
British Columbia Ministry of Forests and Range.  The indicators and associated methods 
were tested on 17 streams ranging between 2 and 20 m wide in the North Island – Central 
Coast Forest District (Port McNeill) on northern Vancouver Island (CFR), the Prince 
George Forest District (NIFR), and in the Castlegar-Cranbrook area of the Arrow 
Boundary Forest District (SIFR).  Tests were conducted in each area by three separate 
two-person teams.  The professional expertise represented in the teams included three 
aquatic biologists (Registered Professional Biologists) and three geomorphologists or 
terrain specialists (Professional Geoscientists).   

At each site assessed, the linear extent of the stream to be surveyed was based on channel 
width measured to the nearest meter.  Each stream was then divided into 50 intervals over 
a total length of stream equal to 50 channel widths.  A total of 47 variables needed to be 
measured at each stream reach to score the performance of the indicators.  Of these 
variables, 41 were measured at each of the 50 intervals or sampling stations.  Four 
variables were assessed for invertebrate diversity but were collected at only six stations 
which were located at interval numbers 1, 10, 20, 30, 40 and 50.  In addition, information 
on percent windthrow (both pre-treatment and post-treatment) and percent bare erodable 
ground was collected separately for the entire riparian area adjacent to the stream.  

Data collected on the 47 variables measured in each reach were used to score each 
indicator of Functioning Condition. Two sets of scores were calculated for each evaluator 
and each team on each stream.  One was based on the first sixteen indicators that were 
originally identified (see Tripp and Bird 2004), and one based on the same sixteen 
indicators plus an additional six other provisional indicators recommended for possible 
inclusion (indicators 17 to 22).  

A score of 0, 1, 2 or 3 was assigned to each indicator based on its absolute value where 
one could be calculated.   In some cases the score assigned to a variable was equal to the 
number of logic statements that had to be answered, each one of which would have its 
own separate threshold.  For this study a value of “0” was considered equivalent to “Non-
functioning” while 1, 2 and 3 were considered equal to “Functioning, but at high risk”, 
“Functioning, but at risk”, and Properly Functioning”, respectively.  Specific ranges or 
conditions were established for the scores on each indicator. 

Scores for each indicator were summed to arrive at an overall score. Specific thresholds 
for overall functioning condition have yet to be firmly developed, but the lower the score 
the poorer the condition or health of the stream and its riparian habitat.  Tentative 
thresholds for each class of functioning condition are based on percentage of the total 
possible score as follows: >83% Proper Functioning, 70-83% Functioning at Risk, 52-
69% Functioning at High Risk, and <52% Non-Functioning. 



The correlation between overall scores on functioning condition based on 16 prime 
indicators or all 22 indicators were tested with a simple Pearson correlation coefficient.  
Overall scores on functioning condition were tested for differences between individual 
evaluators, teams, and streams with a one-way ANOVA.  The results of the analyses 
showed that there were no significant differences between the scores of either individual 
evaluators or the evaluation teams.  These results demonstrate that the assessment 
methodology used here to determine stream, riparian and fish habitat conditions in 
response to forestry was consistent and repeatable. 

Project Scope and Regional Applicability 
By testing the indicators and methods in each of the three Ministry of Forests and Range 
forest regions, this project was designed to apply to the entire province.  However, the 
diversity of physiographic regions occurring within the ministry’s three administrative 
regions must be recognized.  Nevertheless, the results of the analysis to date suggest that  
both the indicators and their assessment methods are robust. 

The extensive-level evaluations were intended to represent an intermediate level of 
assessment to augment and confirm less-detailed (but more numerous) surveys performed 
at a lower or “routine” (less quantitative) level of intensity by BC Ministry of Forests and 
Range staff in assessments of the effectiveness of forestry practices (see Tripp et al. 
2005).  The extensive-level indicators represent increased sampling effort both spatially 
(more sampling stations) within a defined reach of stream, and in level of sampling effort 
at each station.  This study has shown that our indicators and methodology are actually 
more representative of an intensive level of site assessment.  Information collected for the 
22 indicators required measurements of 47 separate variables.  Consequently, each survey 
required six hours or more to complete at each site.  The amount of data collected and the 
time required for field surveys and all steps of the subsequent analyses were far greater 
than initially anticipated.  Therefore, data analyses for this project was concentrated on 
the five streams surveyed in the Prince George Forest District.  Full analyses of the data 
for the remaining streams on Vancouver Island and the around Cranbrook-Castlegar area  
will be required.   

Conclusions: 
Results of analyses to date indicate that the Extensive-level Riparian Effectiveness 
Evaluation (EREE) methodology as presently tested here should provide detailed, 
objective, consistent, and repeatable assessments of stream and riparian condition that 
can be interpreted in light of riparian management practices versus effects delivered to a 
given site from upstream or upslope sources.  The level of measurement effort required 
for this procedure, and the corresponding amount of data generated for analyses clearly 
demonstrated that the methodology is closer to an intensive assessment rather than an 
intermediate one.  In retrospect, this study and procedure which was anticipated to 
require a single year or less to complete as planned was too ambitious.   However, it is 
doubtful that further analyses will indicate that the methodology is inadequate for its 
designed purpose, or that the indicators will behave differently in other locations.   
 



The assessment results were are also intuitively consistent with the judgement of 
experienced professionals.  The streams deemed to be in the poorest condition by the 
professionals who conducted the assessments before they were made aware of the final 
scores on functioning condition in general reflected the final results.  Although regional 
differences in the performance of the indicators or methods are not expected, full analysis 
of the remaining data are required in order to confirm this assumption. 
 
It is expected that the indicators and methods presently evaluated will be shown to be  
sufficiently developed at this stage to perform reliable and detailed operational 
assessments for the Ministry of Forests and Range under FREP at several selected sites 
also assessed by the Routine Effectiveness Evaluation Methodology (Tripp et al. 2006) in 
2006 – 2007. 

Project Contact  
For more information, contact Dr. Peter J. Tschaplinski, Research Branch, BC Ministry 
of Forests and Range at 250-387-3025, e-mail Peter.Tschaplinski@gov.bc.ca . 
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