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ISSUE STATEMENT

The function of this project is to evaluate whether unstable landforms are being correctly
and uniformly identified and evaluated for potential hazard during the forest practice
application process and subsequent implementation, Unstable landforms are defined as
those with a high risk of failure and with the potential to deliver to typed waters or other
public resources or threaten public safety. The degree to which variability and/or bias is
occurring in the field are unknown. Failure to accurately and consistently identify and
delineate unstable landforms and to assess their potential hazards undermines the rule
strategy, and has the potential to degrade habitat and lower water quality. Additionally,
failure to properly identify unstable slopes makes it very difficult to test the effectiveness
of the unstable slopes rules. This project originates from an outstanding question for
further study on Schedule L-1 developed during the Forests & Fish Negotiations and
included in the Forests & Fish Report (FFR).

The FFR strategy for unstable slopes requires that unstable landforms with potential to
deliver to public resources or threaten public safety are completely identified during the
development and review of a forest practice application. To the extent practical, unstable
slopes are avoided in harvest unit layout and roads are ¢éngineered to avoid crossing
unstable slopes where there is a potential impact to resources or public safety. Where
avoidance is not possible, a risk evaluation of the proposed operation on an unstable
slope is reviewed through the SEPA process. Correct implementation of the FFR strategy
is predicated on the ability of forest managers, regulators and other stakeholders, who
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develop and review forest practices applications, to correctly identify unstable slopes.
This project addresses the critical question that appears in the 2006 CMER Work Plan
(Table 6) “Are unstable landforms being correctly and uniformly identified and evaluated
for potential hazard?”

Statewide, rule-identified unstable landforms and descriptions for identifying unstable
slopes were established during the FFR negotiations by reviewing watershed analyses.
These are defined in WAC 222-16, and are more fully described in Chapter 16 of the
Forest Practices Board Manual. Rules relating to unstable slopes include WAC 222-16-
050 and WAC 222-10-030 which describe classes of forest practices and the SEPA
process respectively.

PROJECT PURPOSE

This project tests the accuracy and bias in the identification and delineation of potentially
unstable landforms (i.e., those with a high risk of failure and with the potential to deliver
to typed waters or other public resources or threaten public safety). This project will not
directly inform either best available science or the Unstable Slopes Rules, but rather will
inform FFR stakeholders of factors affecting the consistency of implementation of the
Unstable Slopes Rules and whether variability in rule implementation is significantly
different than what is assumed to be occurring under the current rules.

This project compliments but is distinctly different from compliance monitoring.
Compliance monitoring determines if a landowner correctly implemented an approved
Forest Practices Permit with respect to all rules. This study is designed to quantify the
variability associated with unstable slope delineation and to test whether errors in
unstable slope delineation (detected by compliance monitoring or this study) are
significantly different than what could be expected if a geotechnical expert has assisted in
preparing the harvest unit. In addition, this study will identify the factors that may be
contributing to misidentification.

Relationship to other CMER programs and projects

This project is part of CMER’s Mass Wasting Effectiveness Monitoring Program. This
program consists of three projects that address the effectiveness of the FFR mass wasting
strategy. The approach appearing in the 2006 CMER Work Plan contains two elements.
First, this project assesses the effectiveness of unstable landform identification. It is
followed by two projects that assess the effectiveness of the mass wasting strategy at the
prescription- and landscape-scale. All three studies inform Schedule L-1, Sediment
Priority Research. The two complementary projects’ relationships to the Effectiveness of
Unstable Landform Identification Project are described below.
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Mass Wasting Prescription-Scale Effectiveness Monitoring

« Mass Wasting Prescription-Scale Effectiveness Monitoring will help
determine if the Unstable Slopes Rules and the implementation of RMAPs are
effective at reducing landslides from forest practices at the site-scale.

« The Effectiveness of Unstable Landform Identification Project may provide
detailed information about specific Best Management Practices (BMP) within
a set of Forest Practice Applications (FPA) subsequently evaluated by the
Mass Wasting Prescription-Scale Effectiveness Monitoring Project. This
could increase confidence in the results derived from the latter project.

Mass Wasting Landscape-Scale Effectiveness Monitoring

» Mass Wasting Landscape-Scale Effectiveness Monitoring will help determine
if the Unstable Slopes Rules and the implementation of RMAPs are causing a
downward trend in landslide rates that will approach natural rates in the near-
term.

The Effectiveness of Unstable Landform Identification Project should be completed
before beginning the Landscape-Scale Effectiveness Monitoring as it is necessary to
know whether rules are being correctly implemented before monitoring the effectiveness
of the rules.

In addition to the relationships described above, CMER has been working on two FFR-
identified projects that are mapping unstable landforms. Several landforms that occur
regionally (i.e., are not statewide, rule-identified landforms) have been identified through
the Regional Landform Identification Project (RLIP). The rule-identified landforms,
RLIP-identified landforms, and more local landforms of concern are being identified and
mapped through the Landslide Hazard Zonation Project. These screening tools will be
utilized during the office review of this project, and will help answer the first basic
question — “Are unstable slopes present within or adjacent to the FPA?”

Contribution toward solving the stated problem(s)

The contribution of this project will be an assessment of the degree to which the Unstable
Slopes Rules and the Forest Practice Application (FPA) process decreases variability and
bias in the identification and delineation of high risk unstable landforms, and whether this
process leads to consistent implementation of the Unstable Slopes Rules. This
assessment may be used to determine the degree to which modifications in the FPA
process and/or training is required to meet FFR expectations.
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OBJECTIVES
To assess the accuracy of unstable slope identification, the study should determine:

1) The degree to which potentially unstable landforms are being recognized;

2) The degree to which potentially unstable landforms are being accurately
delineated on the ground;

3) Factors that may be contributing to discrepancies in unstable landform
identification.

The project’s achievement measures, schematically represented in Figure 1 will be:

J. Number and type of unstable landforms recognized both by participants in the
FPA process and by the review team;

2. Number and type of unstable landforms identified by the review team but not by
the participants in the FPA process;

3. Number and type of unstable landforms correctly delineated by participants in the
FPA process;

4. Number and type of unstable landforms identified but not correctly delineated by
participants in the FPA process;

5. Number and type of unstable landforms where operations occurred and their
Classification status (i.e., did the FPA go through the SEPA process?).

CRITICAL QUESTIONS

This project and its objectives address the critical question that appears in Table 6 of the
2005 CMER Work plan, which is:

“dre unstable landforms being correctly and uniformly identified and evaluated
for potential hazard [including delivery]?”

This question is based on the FFR Schedule L-1 priority research item, which is:

“Test the accuracy and lack of bias of the criteria for identifying unstable
landforms in predicting areas with a high risk of instability. "

‘Study Options

This project differs from most CMER projects in that it addresses the effectiveness of an
administrative process rather than the effectiveness of a rule. As such, the range of
approaches is limited. One option is to randomly select forest practices across the
landscape and field evaluate the correctness of the buffering of potentially unstable slopes
within or adjacent to these FPAs. Another approach is to create a test facility (i.c., a
hillslope that contains unstable landforms) with a fixed standard established by a group of
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qualified experts and to test individuals against that standard. (Note: Both of these
options predicate on field work. Remote evaluation was never seriously considered
because it has been the long-standing belief of FFR stakeholders that final identification
of unstable slopes must be done in the field - this belief is inherent in the Unstable Slopes
Rules today, and is the reason LHZ remains a screening tool and not “the answer.”)

The first option, a field evaluation of forest practices that are conducted on or adjacent to
unstable slopes, would be most effective for analyzing the range of processes involved
with the implementation of the Unstable Slopes Rules, from layout and review through
the administrative process to the harvest. Unstable slope delineation involves a land
manager and possibly geotechnical experts who participate in FPA development; a forest
practice forester and other stakeholders involved in FPA review, and operators who cut
the trees and build the roads. Deviations from the Unstable Slope Rules can result in
misidentification of landforms, inadequate application review, or operating outside of
what was permitted (non-compliance).

The second option, a facility where foresters, geotechnical experts, and other groups
could be tested, has the advantage that it may provide a more complete understanding of
the nature of bias by directly evaluating individuals in a test of field interpretation by
profession, skill level and/or stakeholder affiliation. Two approaches for the use of a test
facility include:

1) Directly testing the ability of key groups of people (such as forest engineers,
regulators, forest operators, and geotechnical experts) to identify and delineate
unstable slopes, or;

2) Test individuals who take the DNR Unstable Slopes Training at the end of each
training session.

Either “test facility” approach has the potential to provide a clearer view of differences in
interpretation between individuals and key groups than might be identified in the
preferred option, but they are likely to be limited in the size and type of unstable slope
evaluated and cannot be used to identify differences that are the result of on-the-ground
operations. In addition, large numbers of people visiting a test locality would result in
the creation of trails that are likely to bias the results of those being tested later in the
study.

The field evaluation of forest practices has been chosen as the primary approach for this
study design. The test facility option has been rejected as the primary approach, but it
will be utilized in a limited manner to establish the inherent variability between qualified
experts (used in the statistical analysis) and to train the field crew who will do the field
evaluation.

Best-Available-Science Comparison

A best available science comparison is not strictly applicable to this project as it
addresses an assumed state of administrative effectiveness. This is not a study that will
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result in a rule change, but may document challenges with the current rule
implementation.

The last published TFW compliance monitoring in 1992 did not include an unstable slope
clement, as that was not part of the rule package at that time. No current study includes
this type of accuracy and bias question. The source of this question is from the FFR
Schedule L-1.

A short-term study of the effectiveness of rule implementation and the effect of landslide
hazard mapping on reducing landslides associated with forest practices was conducted in
British Columbia (FPB/SIR/14, 2005), however, no attempt was made in that study to
determine either accuracy of unstable slope delineation or bias in interpretation, only
whether harvest units were compliant with the British Columbia timber harvest rules and
whether “compliant” units were more or less likely to have landslides (as compared to
pre-BC rule harvested areas).

Spatial Scale: This is a statewide study of forest practices that occur on and adjacent to
unstable slopes. The data will be stratified by region.

Temporal Scale: There is no document or study available to guide us in our
determination of temporal scale. Forest practice applications approved in 2004 and 2005
have been selected because unstable slope training had been widely conducted by then
and because the permitted work will have been completed at many sites.

Recommended Study Approach

The recommended study approach blends aspects of the test facility and field evaluation
of FPAs. The proposed design uses a test facility for the purposes of standardizing a field
crew’s determinations and quantifying the inherent variability in unstable landform
delineation between qualified experts. A field evaluation of FPAs across the FFR
landscape determines the range of variability in implementation of the Unstable Slopes
Rules for a variety of groups and process steps. Statistical tests determine whether the
deviation in landform identification and delineation is greater than would be expected had
a qualified expert identified and delineated the landforms (see Project Design for more
details). The study is to be conducted in three phases:

Phase 1. Quantify variability among qualified experts at a test facility.
Phase 2. Quantify variability in unstable slopes delineation in FPAs.
Phase 3. Determine whether differences in field operations are significantly greater than

what could be expected for a group of qualified experts (accuracy) and whether
differences appear to show a bias (difference in mean values) by region, landform, etc...
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There will be several different groups of participants used in this study. A set of working
definitions of these groups is provided below:

» Project team - Qualified Experts (QEs) and Geologists-In-Training (GITs) who
are the team of people hired to do the work involved in Phases 2 and 3 of this
study. After training and testing, it is expected there should be very low
variability in their calls of landform boundaries. The project team determines
where forest practices have deviated from unstable slopes rules in the field. For
the purposes of this study, it is assumed that the project team correctly identifies
and delineates all unstable landforms within and adjacent to the randomly selected
FPAs.

¢ QE volunteers - Qualified Experts (QEs) who agree to be tested in the test
facility to determine the variation within QE work. If is assumed that there will
be some variability among QEs. QE volunteers will be used to determine the
range of ‘expert’ calls. This group will include some members of UPSAG, some
members of DNR’s Forest Practices Science Team, and some other members of
the QE list. UPSAG is aiming for range of stakeholder groups and regional
experience.

o Field practitioners (AKA: sample group) - all other personnel involved in
layout, regulation, and harvest. This is the group being tested in Phase 3; they are
the subjects of the study.

Assumptions

The successful implementation of the project and its ability to assess the degree to which
unstable landforms are being correctly identified, delineated, and protected is based on
four assumptions:

1. The proportion of FPA classes, numbers of FPAs in each DNR region, and layout
methods do not change significantly between years during the period of the current
unstable slopes rules;

2. Unprotected unstable slopes that clearly have no potential to deliver to public
resources or threaten public safety are not considered regulated landforms;

3. Itis not appropriate to “second guess” the SEPA process (i.e., forest practice
activities that were allowed under the FPA through the SEPA process are assumed to
be acceptable);

4. It is possible to determine where in the FPA process deviations in unstable slope
identification occur.

Hypotheses

Hypotheses to be tested by this project are based on its objectives and assumptions. For
Phase 1, hypotheses are:
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1. The FER definitions of unstable landforms are sufficiently clear and there should
be no variability among qualified experts.

For Phase 2, hypotheses are:

2. The identification of unstable landforms is consistent, both by FPA class and by
region (i.e., the field practitioners consistently see the landforms).

3. The delineation of unstable landforms is consistent, both by FPA class and by
region (i.e.,, the field practitioners accurately delineate the landforms).

4. All unstable landforms are equally identifiable, both by FPA class and by region
(e.g., bedrock hollows are as easy to identify as inner gorges).

In Phase 3, a post hoc analysis will be done to evaluate where in the FPA process
deviations are occurring. Phase 3 hypotheses are:

5. Unstable slopes training increases a persons’ ability to recognize unstable slopes
and rule-identified landforms.

6. Geotechnical assistance leads to fewer missed landforms and less inadequate
unstable slope buffering.

PROJECT DESIGN

An overview of the design is presented herein. The reader is encouraged to review
Appendix A for further details.

Phase 1. Quantify variability among qualified experts at a test facility.

This project is designed to determine whether there are statistically significant differences
in the percentage of delineated unstable slope buffer length and area of unstable slope
harvested relative to what is prescribed by rule. To determine this difference, someone
will need to visit the field site and measure deviations from forest practice rules.

Although, it is generally assumed that unstable slopes rules are unambiguous and their
delineation across the landscape by qualified experts is consistent, the reality is that
experience, field conditions, and other factors result in some variability among qualified
experts. In order to test whether the deviations in unstable slopes delineation are greater
than what would be expected as a result of variability among qualified experts, variability
among qualified experts must first be determined.

During Phase 1, variability among the QE volunteers will be determined on a test facility.
Experts, including members of UPSAG, will be asked to delineate unstable slopes that
encompass the range of rule-identified features. After the experts have been tested, the
“true” delineation of the unstable slope features will be established at the sites by
consensus among the QE volunteers. Measurements taken by the QE volunteers will then
be compared to “truth” to determine the variability among experts. The variation among
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the QE volunteers will be assumed to be inherent to the exercise of unstable slope
identification and will be used as the standard against which all other groups are
compared.

Phase 1 will also be used for QA of the project team (see QA/QC below), and the
consensus of “truth” will serve as the final part of their training before Phase 2
COIMIMENCES.

Phase 2. Quantify variability in unstable slopes delineation in actual FPAs.

In Phase 2, variability in unstable slopes delineation among sites for which a recent forest
practices application was submitted will be quantified. The target population is the
approved FPAs for harvest and roads during an interval of two years. A random sample
of 2004 and 2005 FPAs, stratified by DNR region and FPA class, will be evaluated from
ordered lists to determine if unstable slopes were correctly identified. The data required
are the FPAs and the associated documentation (e.g., geotechnical reports, Informal
Conference Notes) that record efforts to verify the identification and delineation of
unstable landforms and hazard evaluations.

Within Phase 2, there is a 3-level process for evaluating the applications. Briefly, Level |
Screening is a desk review of applications using existing screening tools (i.e., SLPSTAB,
Landslide Hazard Zonation products, LIDAR, and Soils maps). Level 1 Screening
determines whether unstable slopes are likely to exist within or adjacent to a FPA. If
unstable slopes appear to be absent within and adjacent to the FPA, then no further work
is done; all other FPAs proceed to Level 2 Office Evaluation. Level 2 Office Evaluation
is a desk evaluation that includes photoreconnaissance and preliminary mapping of
unstable landforms; the results of this step will guide the field review, called Level 3
Field Evaluation. Level 3 Field Evaluation is the field work to verify unstable landform
presence, delivery characteristics, and buffering strategy. It will be followed by
interviews with the layout forester and the DNR-FP forester. Problems in rule
implementation will be identified by landform, by region and by administrative process.
This stratification is designed to allow problem-appropriate solutions to be created and
implemented.

The sample population will be proportional to the number applications approved by FPA
class. Only forest practice applications classified as II, III, and IV-S will be sampled.
Approximately 6,000 FPAs are processed annually (see Table 1).

For those regions that process less than 100 Class II applications per year (SW, SPS, NE),
10% of the applications will be randomly selected; for those regions that process more
than 100 per year (NW, OLY, SE) 20 will be randomly selected. This will result in 183
Class II applications. It is anticipated that Level 1 Screening of most Class II
applications will verify a lack of water and/or unstable slopes; a small subset of the 183
Class [ FPAs may require further review.
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A 10% random sample of Class III applications will be selected from each DNR Region
and six ordered lists will be created. Level 1 Screening will occur in order until at least
1% of the total applications of each region has been determined to need further review.,
For the three DNR Regions with less than 1000 Class II applications (NW, SPS and SE),
at least 10 applications will be identified for further review. These will all receive Level 2
Office Evaluation and Level 3 Field Evaluation (or will be replaced by the next ones on
the ordered lists if landowner access is not granted). It is anticipated that between 80 and
100 Class III applications will be field reviewed.

All Class IV-S applications will undergo Level 1 Screening to discard those that do not
contain unstable slopes (e.g., an application might be Class IV-S because of the presence
of marbled murrelets). It is anticipated that about 80 of the 99 Class IV-S applications do
include or lie adjacent to unstable slopes. From the randomly ordered list for each region,
50% of Class IV-S applications including unstable slopes will undergo Level 2 Office
Evaluation and Level 3 Field Evaluation. (All of Northeast Region’s Class IV-S
applications including unstable slopes will undergo additional review). It is anticipated
that approximately 45 applications will be field reviewed.

Region | II I [ IV-S | Total
NE 563 [ 1691 6| 2260
NW 78 1 895 13 986
OLY 74 | 1083 25| 1184
PC 374 | 3299 33| 3706
SPS 298 ) 995 11} 1304
SE 72| 507 11 590
Total | 1459 | 8472 99 | 10030

Table 1. Applications by Class by DNR Region for the calendar years 2004 and 2005.
For more details about Phase 2, see Appendix A.

Phase 3. Determine whether differences in field operations are significantly greater than
what could be expected for a group of qualified experts (accuracy) and whether
differences appear to show a bias (difference in mean values) by region, landform, etc:

Statistical analyses will be designed to address the hypotheses and their objective
measures. Three different statistical tests will be used:

1) Two-Sample Test for Equal Variances: The null hypothesis is that the
variability in unstable siope delineation will be limited to the inherent
variability among qualified experts. The variances of the two populations of
interest (FPAs and QE volunteers) will be tested to determine if they are equal
to each other. The test will determine whether the ratio of the variances of the
two samples is equal to one and will include summary statistics as well as the
F statistic and p-value. The p-value is the probability, if the null hypothesis is

true, of obtaining a result that is at least as extreme as the one given by the
data.
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2) Two-Sample t-Test for Means: A two-sample t-test will be used to determine
whether total number of unstable slopes identified, percent of buffer length
correctly identified, and percent area of unstable slope identified for harvested
are equal is among two populations (FPAs and QE volunteers). Two-sample
tests are appropriate when two independent samples are observed, possibly
with different sample sizes. Comparisons are planned for the following sub-
groups of FPAs:

i. FPAs where a forester laid out the harvest buffer without any
landowner-sponsored geotechnical assistance;
ii. FPAs where a forester laid out the harvest buffer with the assistance of
a forest practices forester or forest practices geotechnical expert;
ili. FPAs where a forester laid out the harvest buffer with assistance from
a landowner-sponsored qualified geotechnical expert;
iv. FPAs that went through SEPA versus those that did not;
v. Whether the foresters involved in the process have ever been to the
unstable slopes training.

3) One way ANOVA and multiple comparison tests: To determine what
administrative or other factors may be leading to misidentification of unstable
slopes, a One-way ANOVA and multiple comparisons tests will be used to
test for differences within the FPA sample dataset. Planned comparisons
include analysis by FPA class, DNR region, and by FPA process stage with an
emphasis on the type of personnel who contributed to or reviewed the layout.,

Levene’s test will be used to test the homogeneity of variances assumption
necessary for ANOVA . Standard ANOV A methods will be used when Levene’s
homogeneity of variances test does not reject the hypothesis of equal group
variances at (P > 0.1). If Levene’s test is significant (P <0.1), transformations
will be applied to the data. If Levene’s test for the equality of variances among
groups was still significant for the transformed data, the non-parametric Kruskal-
Wallis (KW) test will be used to evaluate overall differences among sample
groups. The KW test is based on ranks and does not require the homogeneity of
variances assumption.

If an ANOVA was significant (P <0.05), multiple comparisons between group
means will be performed using Westfall and Young step-down bootstrap
resampling method. The Westfall and Young step-down bootstrap procedure
requires no assumption about the data being normally distributed and it controls
the "maximum overall Type I error rate” (also known as Maximum Experiment
wise Error Rate or MEER) while being more powerful than a single-step like the
Bonferroni. If the KW test was used for the comparison of groups, the Westfall
and Young step-down bootstrap resampling method will be used to perform
nonparametric tests by first ranking the data and applying the test to the ranks (as
opposed to the actual means).
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Project Conceptual Results

The successful completion of the project will provide the following information:

1. The percentage of unstable landform buffers that are correctly delineated
(quantitative);

2. Number and acreage of landforms by type that were missed (not identified as
unstable) (quantitative);

3. Percentage of inadequate buffering (buffers smaller than required and application did
not go through SEPA) (quantitative);

4. Percentage of missed buffer length to total buffer length (quantitative);

5. The degree to which training is a factor in the correct identification and delineation of
unstable landforms (qualitative);

6. The degree to which geotechnical assistance was used in identification and
delineation of unstable landforms (qualitative);

7. The extent to which the identification and delineation differ between DNR regions
(semi-quantitative to quantitative);

8. The extent to which the identification and delineation differ between FPA classes
(semi-quantitative);

9. The degree to which the correct identification and delineation of unstable landforms
differ between landform types (semi-quantitative to quantitative).

Management Plan

The management plan presents the project team and its desired qualification, the project
schedule, QA/QC procedures, reporting schedule, and budget.

Project Team

It is anticipated that the project team will consist of a mix of CMER staff and contractors.
The project manager will be CMER staff or equivalent state agency personnel. The
principle investigator, field/office crew, QA/QC, and analytical services will be provided
by contractor. The principle investigator and field/office team will have forest practice
experience and the principle investigator and most members of the field review team
must have a Washington State Engineering Geologist license. It is likely that CMER-
UPSAG and DNR-Forest Practices staff, both foresters and scientists, will be involved in
interviews, assisting with landowner access, and providing maps, air photos, staff
introductions, etc. DNR-Forest Practices will also conduct an unstable slopes training
specifically for this team.

Project Schedule

The project schedule is developed around a field season, which extends from April
through October. The report of results will be produced by the end of February. UPSAG
will have 2 months to review and provide critical and editorial comments to the report. A
final draft report incorporating UPSAG comments will be produced by the end of May,
with the expectation that this draft report will arrive at CMER in June. Based on
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comments received by CMER (and potentially ISPR), some further editing of the final
draft may be necessary.

Q4/9C

It is anticipated that approximately six individuals or teams will conduct both office and
field inspection of selected FPA sites. A QA/QC program is a necessary part of the
project to assure that these teams identify and delineate unstable landforms in a
consistent, uniform, and unbiased manner.

The QA program will include DNR-Forest Practices unstable slopes training for all teamn
members followed by intensive practice identifying and delineating all forms of unstable
slopes and landforms at one or more test sites. The results of this exercise will be
discussed with the team to develop a uniform and consistent approach to the
identification and delineation of unstable landforms as well as a discussion of delivery.
Prior to field work, the teams will identify, evaluate, and delineate the unstable landforms
at a calibration site. The results of this exercise will remain confidential and will be used
to calibrate differences between individuals or teams. This test will be repeated at the
end of the field season to assess the degree of drift, if present.

Truth is defined here as the ‘true’ delineation of the unstable slope feature. It will be a
mean of variability of the QE team. It is assumed that there will be an acceptable range
of variability among experts, not one “truth”, otherwise one individual would have to
look at each unit. Where the harvest boundary line ‘should’ be will be determined by the
consensus of the group after Phase I testing is complete. Once an acceptable level of error
is determined, that would be deemed 100% compliant or undetectable from compliant.

The QC program will consist of repeat visits to a random selection of sites by different
team members (i.e., different individuals or teams visit field sites that have been visited
by previous individuals or teams). Five percent of the sites will be revisited by two or
more teams (e.g., three reviews per site). The principle investigator will participate in at
least 10 percent of the total site reviews (i.e., not just the random reviews) to assess the
degree to which the field crew is correctly identifying unstable landforms and to maintain
uniformity between crews.

Reporting Schedule

The principal investigator (PI} will submit monthly report in writing to the project
manager. The PI will appear at three UPSAG meetings to report on progress and answer
questions. The PI will make one science afternoon presentation to CMER. The science
afternoon presentation will follow submittal of the draft report to CMER and precede
preparation of the final report.
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Budget

The budget for this project as presented in the 2007 through 2009 CMER budget is
presented below.

FY 2007 FY 2008 FY 2009
0 $250,000 $250,000

Phase 1. Test Variability of QEs

DNR Unstable Slopes Training for consultants (2 days) $8,000

Consultant testing and consensus (2 days, post-training) $8,000

Survey Crew (16 days) $24,500
Phase 2. FPA Evaluation

Level 1. Screening (12 days) $7680

Level 2. Office Evaluation (32 days) $20,480

Level 3. Field Evaluation (270 days) $425,000
Phase 3. Statistical Analysis

Statistician (7 days) $4,760
Supplies (maps, photos, xerox) $1.580
TOTAL $500,000
Budget Assumptions:

e DNR-Forest Practices Division will provide the DNR Unstable Slopes Training
and locate the test facility.

Consultant costs are 380/hour/person for geotechnical experts.

Consultant costs are 385/hour/person for statisticians.

Survey crew costs are $191/hour.

Phase costs: Levell, screening can screen about 40/day; Level 2, office review
can review about 5 per day; Level 3, field review can review about 0.5 per day
(more for simple applications, but expecting difficult IlIs and IV-S to take 2 days).
o A 10% overhead cost is already calculated into the budget.

Deliverables

The project will result in a final report and a database in electronic format as well as
monthly progress reports and presentations as described under Reporting. The format of
the final report and database will follow CMER guidelines. The final report will not be
accepted until it has been subject to CMER (and potentially ISPR) review and all
recommended and CMER-approved changes have been made. The final report and
database will be submitted to CMER on the electronic media and in the numbers required
by the contract.
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CMER/Policy Interaction

This section addresses the six questions required by Policy for each CMER project.
Some of the answers at this point must be incomplete pending further development of the
project.

1. Does the study inform a rule, numeric target, performance target, or resource
objectives?

The study addresses the assumption that the Forest Practices administrative
process is capable of insuring accuracy and consistency in the identification,
delineation, and hazard evaluation of unstable landforms.

2. Does the study inform the Forest Practice Rules, the Forest Practices Board Manual
guidelines, or Schedules L-1 or L-27

The study is in response to a high priority research question in Schedule L-1 “Test
the accuracy and lack of bias of the criteria for identifying unstable landforms in

predicting areas with a high risk of instability. ”

3. Was the study carried out pursuant to CMER scientific protocols (i.e. study design,
peer review)?

Yes, the study followed the guidelines set forth in the CMER Protocol and
Standards Manual.

4. What does the study tell us? What does the study not tell us?

The study is anticipated to inform CMER and Policy of the following:

1.
2.
3.

4.

The percentage of unstable landforms that are correctly identified and evaluated;
The percentage of buffered, unstable landforms that are correctly delineated;
The degree to which training is a factor in the correct identification, evaluation,
and delineation of unstable landforms;

The degree to which geotechnical assistance is a factor in correct identification,
evaluation, and delineation of unstable landforms;

The extent to which the identification, delineation, and evaluation differ between
DNR regions;

The extent to which the identification, evaluation, and delineation differ between
FPA classes;

The degree to which the correct identification, evaluation and delineation of
unstable landforms differ between landform type, size, and deliverability.

3. What is the relationship between this study and any other others that may be planned,
underway, or recently completed?

228107
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This study is part of a series that address the definition, identification and
distribution of unstable landforms. It is the only one that addresses administrative
issues and effectiveness and, in this respect, is not informed by other studies.

6. What is the scientific basis that underlines the rule, numeric target, performance
target, or resource objective that the study informs? How much of an incremental gain in
understanding do the study results represent?

228107

This project addresses an assumption that the rule definitions for unstable slopes
and the administrative process for addressing unstable slopes is adequate for
capturing the problem areas. However, no information presently exists about this
assumption. The project results will therefore represent a large incremental gain
in our knowledge about the underlying assumptions regarding rule
implementation.
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