
University of Montana University of Montana 

ScholarWorks at University of Montana ScholarWorks at University of Montana 

Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 

1997 

Riparian and aquatic habitat monitoring on the Kootenai National Riparian and aquatic habitat monitoring on the Kootenai National 

Forest: Critique for the 1997 Forest Plan Revisions Forest: Critique for the 1997 Forest Plan Revisions 

Charles Clark 
The University of Montana 

Follow this and additional works at: https://scholarworks.umt.edu/etd 

Let us know how access to this document benefits you. 

Recommended Citation Recommended Citation 
Clark, Charles, "Riparian and aquatic habitat monitoring on the Kootenai National Forest: Critique for the 
1997 Forest Plan Revisions" (1997). Graduate Student Theses, Dissertations, & Professional Papers. 
4733. 
https://scholarworks.umt.edu/etd/4733 

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 







19

They serve to standardize observations between monitored areas, assisting statistical 

inference capabilities during management decision-making. During the past ten years, the 

Forest changed its typing emphasis from KNF streamflow classification (large perennial, 

small perennial; intermittent and ephemeral; dry draws and swales; ponds and lakes) to 

stream channel classification (Rosgen reaches), and then to INFISH streamflow-fish 

classifications (fish-bearing; perennial without fish; ponds, lakes, reservoirs and wetlands; 

intermittent). The water yield validation study done by CSU (MacDonald et al. 1997) 

recommends that the KNF adopt a fourth flow-based classification system (colluvial 

step-pools, pool-riffle, and downstream pools) in order to track variables which 

statistically correlate to timber harvest effects on streams. Classification should continue 

as a separate and specific strategic goal in the revised Forest Plan.

Components refers to the current quantity, quality and condition of riparian 

components as descriptive features in riparian zones and classified stream reaches. This 

permits the analysis of what features are missing and degraded in a given riparian area.

The Forest Plan tracks miles of two-sided riparian harvest and redd locations. INFISH 

adoption added pool frequency, water temperature, and large woody debris to the list of 

habitat indicators to be monitored. Riparian component variables should add riparian 

width, snag densities, wetsite plant community locations, shade estimates, and previous 

harvest activity to its reach database system. Aquatic components include fish presence, 

redd presence, and macroinvertebrate sampling. Taken together, these variables permit an 

ecosystem quality analysis of current conditions useful for the evaluation of riparian needs 

and management options.
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Defining classes or conditions does not describe riparian processes. Ideally, infield and 

instream monitoring would compare reference reaches and streams to harvested areas in 

order to assess management effects on riparian ecosystem health. But several hundred 

thousand acres on the KNF have been harvested and 25,000 miles of roads already 

constructed (KNF 1987). Few "pristine" reference areas remain in lands suitable for 

timber harvest. Lack of reference data and wide ranges in climatic variation pose grave 

problems to instream process analysis on the KNF. Not only do adjacent drainages show 

great seasonal and climatic variations (MacDonald et al. 1997) but streams themselves 

show significant reach and channel differences along their mainstems (Bojonell 1993), 

making cross-referencing between watersheds and summation over adjacent reaches 

extremely difficult. This would be true even with standardized, programmed data which 

the Forest Service lacks because of its non-strategic monitoring during the last ten years. 

Monitoring failure for fish habitat and sedimentation led the KNF to suggest the following 

for Forest Plan Revisions:

"This change should include a rigorous sample design, identification of standard sampling 

methods, a detailed strategy for data stratification, data sharing with adjacent National Forests, 

a shared database for all monitoring results, a change in the temperature standard to conform to 

water quality regulations, explicit data evaluation methods that will be used to support a 

finding of unacceptable change, and several types of monitoring (implementation effects, 

trends, restoration effects, and reference conditions." (KNF 1997:62)
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Process monitoring includes BMP monitoring and instream variable monitoring of 

changing components that reveal sedimentation and flow effects on fish and 

macroinvertebrate viability. Among those are changes inchannel cross sections, 

embeddedness, pool particle size distribution, redd core samples, peak flow, temperature, 

and fish and macroinvertebrate population studies. Qualitative inventory methodology 

also changed in the last ten years, as the Pfankuch (1978) Channel Stability Rating form 

was revised, its riparian feature page dropped, and the Riffle Stability Index (Kappesser 

1992) added to monitoring procedures. CSRs and RSIs are used together to make quick 

project-oriented assessments of current reach and channel stability. As absolute measures 

of stream channel stability, neither have faced peer review from outside of the agency and 

CSRs remain inexact channel evaluations in that they may change considerably depending 

on the skill and experience of the investigator. However, these measures do have 

importance because they represent actual in-channel inventories by hydrology technicians 

and because historical use allows rough inferences of channel trends.

I concur with the MacDonald study in that Channel Stability Inventories should be 

adjusted to include measurement of length of cutbank per mile - one of two variables that 

significantly correlated to previous harvest in the study. The other variable, pool substrate 

material, should be incorporated into a project requirement for the measurement of pool 

structure and pool infilling (or clearing) rates. Pool structure and process have been 

emphasized by many of the scientific studies of the KNF during the last ten years - a study 

of pool restoration (Perkinson 1989), the study of water and sediment yields (MacDonald 

et al. 1997), and Bojonell's (1993) study of sediment trapping in first and second order
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streams. Fish habitat and fish population studies remain essential to INFISH watershed 

analysis and should be supplemented by macroinvertebrate analysis which, in retrospect, 

showed promise to predict fish sensitivity to sedimentation in Basin Creek. 

Macroinvertebrate sampling needs much greater use to be predictable and suffers from the 

problem that the FS only uses a single overworked analytical lab in Utah; hence, samples 

take more than a year to return results. Developing a local lab for macroinvertebrate 

sampling makes sense for the practicality of results and in the wake of recent Forest 

Service participation in local rural development.

The Bojonell and MacDonald studies point out two important factors that must be 

addressed in plan design: channel and flow differences among reaches and previous 

management activity. Monitoring locations must be compared to appropriate reference 

reaches with similar channel types, flow types, and historical management activity.

Because budget constraints limit monitoring capabilities, most monitoring will continue to 

be tied to project monitoring and project funding. Thus rigorous design will mean that 

individual project monitoring sites (not all projects have water quality monitoring) must be 

selected under a forest-wide strategy, not arbitrarily as has been done in the past, so as to 

fit into a wider trend analysis of representative watershed conditions.

A strategic plan would develop a matrix of classifications, component conditions, and 

processes (data stratification) and attempt to systematically plan to monitor the 

relationships between them (standardized sampling procedures). Because most funding 

and "finality" (legal requirement) exist at the project level in the Forest Service, project 

monitoring programs, methodologies, analyses and reporting may be the level at which
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public input and oversight can legally assure valid monitoring practices. The Forest Plan 

should be used to carry out the general Watershed Assessments envisioned by the Interior 

Columbia Basin Ecosystem Management Project:

"Watershed analysis is a procedure used to characterize the human, aquatic, riparian, and 

terrestrial features, conditions, processes, and interactions (collectively referred to as 

"ecosystem elements") within a watershed. In so doing, watershed analysis enhances our 

ability to estimate direct, indirect, and cumulative effects of our management activities and 

guide the general type, location, and sequence of appropriate management activities within a 

watershed." (REIC 1995:1)

My detailed recommendations for a strategic monitoring program and timetable 

appears in Appendix 5. A summary of key questions to be asked is provided here.

Key Questions that Need to Be Addressed during Forest Plan Revisions

1) What was the historical condition of riparian habitats and biological communities, what 

are the current conditions, and how do they compare to healthy riparian conditions?

2) What are the key indices of riparian health and degradation and how can they be tracked 

through time?

3) What would be a standardized sampling procedure to track riparian health and 

degradation through time?

4) What elements should be included in a database system, how can it be periodically 

updated, and how can the results be easily transferred to the public?

5) What are the analytical needs that are instrumental to summarizing data in a conclusive 

way that would feedback into management changes?
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6) What will be the reporting frequency for monitoring and how will reports be formulated . 

for peer and public review?

7) How will these analyses be used to direct management planning and policy?

8) How can funding for this program be assured for consistent monitoring results?

The Forest Service and the scientific reports alluded to in this report have already 

pointed out many key issues that must be answered if management is to respond to 

riparian health needs. First and foremost is the validation of an appropriate water yield 

model (or models)4 and the Forest Plan peak flow increase standard that continue to 

support high timber harvest levels even given grave concern over watershed conditions. 

The MacDonald et al. study was unable to validate the WATSED model using previous 

data and three years of their own team's research. Moreover the Forest Service has yet to 

provide a strategy for validating its standards and limits which should induce timber 

harvest restrictions. Post-fire water yield studies in the 4th of July Drainage found that 

openings and fire created longer durations of peak flows and increased water yields, but 

only for rain-on-snow events and peak spring run-off and not during events occurring in 

other times during the year (Dodd 1995; Luce 1997). MacDonald and Hoffman (1995) 

concluded that rain on spring snow events contribute most often to maximum flows on the 

KNF, while MacDonald et al. (1997) pointed out that qualitative channel changes begin 

with peak monthly flow increases as low as 6-8%. None of the studies suggested a means 

to validate the WATSED model.

Given the current inability to validate the model (i.e. to avoid the inconclusiveness of 

the model), it remains risky to continue basing management decisions about harvest
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volume and project size on an index for which no validation strategy exists. Signs of 

over-management and poor watershed conditions abound from in-house watershed 

assessments, from sensitive and endangered fish populations, and from infield observations 

of mass wasting and channel instability. Actual infield conditions need to be better 

catalogued and compared to the historical stream and timber stand records. Following the 

analysis of concrete conditions, issue formation, the ideas that drive the need for and 

scope of a particular project, can proceed in a manner that will give restoration needs their 

proper due. Raising restoration to its proper role will likely produce budgetary problems 

that will necessitate increases in basic stumpage prices to meet them. Then, either funds 

will be collected for restoration and monitoring at the project level or high timber prices 

will leave sales unsold. Dropping harvest volume must be seen as a slow but methodical 

restoration process, a preferred alternative to risky continued harvest proposed with 

"inconclusive mitigation."

Channel Stability Ratings need to be redesigned as stream channel inventories that 

record quantitatively bank instability per mile, identify and map pool locations and 

measure pool length and large woody debris per mile, and qualitatively analyze other 

riparian habitat components and quality. An effort should be made to compare CSRs with 

Rosgen classifications to see if changing channel type changes assigned rating levels 

(Rosgen 1996; Sullivan 1996).

Finally, data analysis and report summaries must be made part of all monitoring 

activities. They should be presented for peer and public review at defined reporting 

frequencies and include public input and response mechanisms. Once the Forest Service
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begins to approach data reporting and summation in a scientific manner, the burden of 

analysis and interpretation will shift to independent organizations such as universities, and 

trade and environmental groups. But for now, it remains the responsibility of the Forest 

Service to justify its actions through conclusive findings. Given current degraded 

conditions on the KNF, failure to reach conclusive results on the level of legal "finality" 

should instigate a drastic reduction of timber harvest activity and an increased emphasis on 

restoration projects. Monitoring demands strategic planning and consistency and these 

must be built into the Forest Plan Revisions. More importantly, strategic planning needs 

to be implemented in final decisions and enforced by public oversight. Unless the issues of 

strategic watershed planning (which allows project funding to be used for strategic 

monitoring objectives), consistency, finality of monitoring, and public oversight are 

resolved during the Forest Plan Revisions, the revised KNF Forest Plan should be rejected 

by environmental organizations. Resolution of these factors will require budgetary 

mechanisms that guarantee forest-wide funding for strategic planning and project funding 

for project monitoring analysis and reporting and these processes must be made evident in 

revision analysis. Waiting ten or fifteen more years for a monitoring program of utility is 

neither reasonable nor prudent.

Should the Forest Service fail to take conclusive steps towards effective monitoring in 

the coming Forest Plan Revisions, political tensions over forest management practices on 

National Forests will continue to rise. Rising tensions do not necessarily produce a ripe 

climate for progressive change. Therefore, while the Forest Service must carry the heavy 

burden to facing up to its past failure to meet its monitoring objectives, the environmental
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community shoulders the responsibility to use revisions to open dialogue and seek positive 

changes in management direction. Science, rather than compromise, should be the 

measure of that dialogue.



A good monitoring program should include the following (MacDonald et al. 1991):

- be sensitive and responsive to management actions

- have low spatial and temporal variability

- include variables that are easy to measure (accurate and precise)

- be related to beneficial uses

- involve early warning indicators

- represent broader or more complex ecological processes or subsystems

Best Management Practices control timber harvest practices, regulating activities in ways to minimize 

ecological degradation, particularly the flow of surface sediments and road fill into creekbeds. Machine 

operation in riparian areas are restricted.

"[Watershed analysis] provides the watershed context for fishery protection, restoration, and 

enhancement efforts." (REIC 1995:1)

WATBAL, while no longer in vogue on the KNF, continues to be useful in predicting snow-dominated 

water yield from higher elevations and PROSPER offers an option for low lower elevational models.
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APPENDIX I

The State of Riparian and Aquatic Habitat:

Monitoring the Monitors on the Kootenai National Forest

Following the Monitoring Items - What Was Done and What Has Changed?

The Kootenai National Forest (KNF) administrators provide to the public the Annual 

Monitoring Reports as their only forest-wide summary reports of cumulative effects on 

various forest resources, including riparian areas. These annual reports, not actually 

required in the Forest Plan itself, are intended to synthesize the monitoring results from 

seven permanent trend stations and from site specific project monitoring in individual or 

grouped watersheds (physiographic areas of similar soil and topological characteristics). 

The seven trend stations have designated monitoring and reporting standards. As projects 

develop, watershed conditions in project areas are analyzed and schedules for monitoring 

and reporting are written into environmental assessments for individual projects. To date, 

no one, neither independent analysts nor the Forest Service, has attempted to assemble the 

findings found in the individual watershed analyses into a centralized database. Reasons 

for this are discussed in Appendix 3. For now, the public has to evaluate the Forest Plan 

and riparian monitoring achievements by either accepting the Annual Monitoring Report 

findings, which are developed from internal reviews of an unspecified character, or 

through independent investigations of piecemeal collections of data. This appendix 

assesses the condition of riparian and aquatic habitat monitoring by the two methods, first
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analyzing the results in the Annual Monitoring Reports and then by discussing research 

and project findings since 1987.

The table format below addresses each of the nine annual monitoring items that have 

bearing on riparian habitat quality. For each monitoring item, a brief definition of 

management standards, monitoring objectives, and measurement methods for the item 

precedes the table. Management standards guide management decisions towards 

long-term resource objectives and provide a measure of resource protection "success." 

These standards are listed for each item. Monitoring objectives are desired goals for 

specific monitoring items. Monitoring determines achievement of management objectives 

through appropriate field methodology. The tables list policy changes during the decade's 

reporting period, identify ten-year monitoring trends, and report instream findings by the 

KNF. Dates refer to the year when the KNF reported results. A critical assessment of 

those findings by the author, along with recommendations for improvements, follows each 

monitoring item's table.

After discussing the nine monitoring items, an evaluation of site specific monitoring on 

the KNF since 1987 is made. Monitoring practices for instream stability, 

macroinvertebrate studies, and sedimentation rates are discussed in this section (snags are 

incorporated into the first section). Finally, a third section analyzes the results of a water 

yield/sedimentation study done by Colorado State University under a contract with the 

KNF. The Forest Service has stated that its future monitoring plan will be designed with 

detailed consideration to the recommendations of that study (KNF 1997).
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The 1987-1997 Forest Plan Monitoring Summary based on the Annual Monitoring
Reports

Monitoring Item C-5 Old Growth Habitat

management standard = protect 10% of the acreage below 5500 feet as old growth outside of the timber 

base

monitoring objective - guarantee that areas set aside are "effective old growth" - that is, already possessing 

functioning old growth components such as high snag density, multi-storied canopies, large trees, etc. 

method of measurement - photo interpretation, timber stand exams, and field inventories

Reported: Year Findings
Changes in Policy 1991 Kootenai Forest Manual Supplement - allowed the designation of 

replacement old growth1 within a drainage rather than requiring the 
protection of old growth in adjacent drainages to make up deficiencies.

10-Year Trend in 
Monitoring

The Forest Plan set out to manage old growth near the minimum level for viable old 
growth dependent species (estimated at 8-10% of a drainage - McClelland 1977). 
Old growth validation was implemented in 1989 in response to a Save the Yaak 
Committee/CRG age class analysis that revealed continued proposed harvests in 
drainages deficient with old growth, supported by pressure from the Audubon 
Society. Old growth validation becomes mandatory prior to harvest unit design.
Old growth inventory has improved and management level is slightly below its 
targeted 10% level (short about 90,000 acres forest-wide).

Results 1992 91,840 of 817,000 surveyed acres declared old growth; this is 11.2%. But 
since old growth acreage is only 84% effective, then only 9.4% of surveyed 
forest is actually effective old growth.

1996 129,104 of 1,124,597 surveyed acres declared old growth; this is 11.5%. 
But since they are only 80.2% effective, then only 9.2% of surveyed forest 
is actually effective old growth.

1 Replacement old growth refers to mature timber stands which do not, as of yet, show signs of large

diameter trunk size, mixed canopy layers or decadence which create unique habitat niches for old 

growth dependent species. The hope is that, in time, barring fire or timber harvest, these mature 

stands will develop true old growth characteristics,
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Criticisms: Restoration and recovery may hinge on understanding historical riparian stand 

conditions. The Forest Service (FS) has yet to calculate historical levels of riparian old 

growth or to graph the changes in riparian old growth through the years. (The Audubon 

Society attempted to analyze historical conditions of all old growth in 1994, but did not 

analyze upland/riparian ratios. Given the fire history of the KNF, there is reason to believe 

that riparian old growth was particularly important to certain plant/tree community 

associations such as cedar - Thuja plicata). With current information, it is difficult to 

assess the relative importance played naturally by riparian versus upland old growth 

stands. In fact, as stands are clearcut, the stand exam database of previous age and size 

classes is destroyed and replaced by seedling characteristics, thereby losing tracking 

information from which an estimate of historical conditions of old growth dependent 

Large Woody Debris (LWD) could be made. Using inventories of LWD tied to reference 

streams, as proposed under the Inland Native Fish Strategy (INFISH), it should be 

possible to reformulate historic conditions using earlier stand data on riparian timber age 

and size class distribution.1

1 A timber stand is an arbitrary management designation for an area of forest that has similar vegetative 

and geomorphologic parameters - i.e. a contiguous area, say, of old growth cedar/hemlock forest, facing 

northeast on a slope of 20-30%. Timber stands were originally taken from aerial photographs and then 

ground-truthed through Timber Stand Inventories - contracts where random samples (plots) are taken to 

measure tree age, size, density, disease, undergrowth vegetation and wildlife use. The entire forest has 

been divided into stands which are tracked through a centralized database. These have been mapped 

recently (1996) on GIS, allowing for relational analyses between riparian and stand information.
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Also, examples from recent post-fire salvage environmental assessments indicate that 

the KNF has targeted low intensity bums in old growth for fire salvage, minimizing cost 

and maximizing timber returns (KNF 1994b; 1994c). This has occurred in watersheds that 

are old growth deficient already. Old growth in low intensity bum areas, with its decadent 

and mixed canopy level, may well reach effective old growth characteristics before 

unbumed adjacent immature stands. The forest needs to develop a better understanding of 

old growth development processes in place of its timber output objectives to guide 

management project decisions. The Forest Service has not vet met its management 

^standard under this Monitoring Item.

C-6 Cavity Nesters

management standard = 40% snag retention of the natural upland watershed snag potential (0.9 per acre) 

and 60%-70% of riparian snag potential (1.35 per acre) 

monitoring objective - to guarantee that snag densities left in harvested units are equal to the Forest Plan 

standards and that the watershed contains appropriate snag densities over time 

method of measurement - field inventories of snag survival and database analysis of areas yet uncut

Reported: Year Finding
Changes in Policy 1990 FS changed policy to leaving 2.25 snags per acre in all harvest units.

post-
1992

OSHA1 has increased its opposition to snag retention as a danger to 
loggers. Loggers are allowed to make in-forest decisions to cut snags for 
safety but must leave them as large downed woody debris for habitat.

10-Year Trend in
Monitoring
Practices

In place of true snag retention, live green trees are left as snags. Little post-harvest 
snag monitoring is done, though what has been done reveals continual problems 
with snag survival. No feedback loops are implemented to change policy for snag 
management and snag protection. Problems with snag density variation between 
areas, identified in Forest Plan, are never addressed


