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Executive Summary
The overall goal of the Clackamas Stewardship Partners’ (CSP) project was to monitor the
effectiveness of different types of road closures installed during the past 10 years on the
Clackamas River Ranger District (CRRD) of the Mount Hood National Forest (MHNF). The
much needed information produced by the road closure effectiveness monitoring project is being
fed into the current effort by the MHNF to evaluate and address the condition of its 3,300-mile
road network, thereby enabling the MHNF to better engage in adaptively managing its efforts to
close unneeded roads.
The CSP road closure effectiveness monitoring project accomplished its four main objectives.
First, a statistically sound monitoring plan was used to determine the effectiveness of past road
closure methods in order to better inform the current efforts of the MHNF to most effectively and
economically close roads. Second, by engaging volunteers in the monitoring project,
understanding within the community of the issues and concerns related to road closure has been
increased. Third, the monitoring project has provided information that will help build shared
understanding among different community groups, thereby helping to resolve future conflicts
over proposed road closure actions while engaging volunteers in activities on MHNF land.
Finally, the monitoring project has increased community groups’ understanding of effectiveness
monitoring, the importance of statistically sound monitoring protocols, and the scientific method.
The sample of road closures was randomly selected from a district-wide population of 778 road
closures. This sample was stratified by the four main watersheds on the CRRD. Monitoring data
were collected during the first half of August 2010 by volunteer field crews. On a typical field
day, 1 to 3 field crews--each of which consisted of 1 to 3 volunteers in a single vehicle--would
use the Garmin 450 geographic positioning system (GPS) units purchased for this project using
National Forest Foundation (NFF) funds to navigate to previously selected road closures in
different watersheds. The GPS units were essential to the success of the monitoring project. The
limiting factor for number of road closures sampled daily was travel distance (typically 60 - 140
miles / day) on the >410,000-acre district, not navigation.
District wide, an estimated 80% of road closures recorded in 2000 remained closed 10 years
later. The four watersheds varied substantially in terms of the percentage of successful road
closures, with percentages for successful road closures ranging from 67% to 94%. Road closures
were less effective in more accessible watersheds than in less accessible watersheds. Rails were
the least effective of all five road closure methods (i.e., barrier, berm, natural, rail, and rock).
Multi-party involvement in monitoring increases acceptance of study results. Sixteen volunteers
from ten partner groups, four unaffiliated volunteers from the community-at-large, and the fulltime coordinator for the Clackamas Stewardship Partners were involved in making the work
possible. The ten partner groups were, in alphabetical order, Bark, Clackamas County,
Clackamas River Basin Council, Clackamas River Water Providers, Clackamas Soil and Water
Conservation District, Gifford Pinchot Task Force, Mount Hood National Forest, Oregon Wild,
Portland State University, and Rocky Mountain Elk Foundation. As a result of the successful
2010 road closure effectiveness monitoring project, a cadre of trained volunteers now exists and
is interested in participating in future multi-party monitoring efforts on the CRRD.
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Narrative of the project work accomplished and how its success was evaluated, monitored, and
shared.
1. Explain the project’s objectives and the need(s) addressed.
The overall goal of the Clackamas Stewardship Partners’ (CSP) project was to monitor the
effectiveness of different types of road closures installed during the past 10 years on the
>410,000-acre Clackamas River Ranger District of the Mount Hood National Forest (MHNF).
The much needed information produced by the road closure effectiveness monitoring project
is being fed into the current effort by the MHNF to evaluate and address the condition of its
3,300-mile road network, thereby enabling the MHNF to better engage in adaptively
managing its efforts to close unneeded roads.
Adaptive management occurs when the evaluation produced by effectiveness monitoring of a
completed project is injected into future decision-making processes for similar types of
projects. Despite the critical role effectiveness monitoring plays in the adaptive management
process, effectiveness monitoring of completed projects is rarely conducted by US Forest
Service (USFS) personnel because of limited financial resources. Consequently, the ability of
the USFS to truly engage in adaptive management on its own is greatly limited.
The CSP road closure effectiveness monitoring project accomplished its four main objectives.
First, a statistically sound monitoring plan was used to determine the effectiveness of past
road closure methods in order to better inform the current efforts of the MHNF to most
effectively and economically close roads. Second, by engaging volunteers in the monitoring
project, understanding within the community of the issues and concerns related to road
closure has been increased. Third, the monitoring project has provided information that will
help build shared understanding among different community groups, thereby helping to
resolve future conflicts over proposed road closure actions while engaging volunteers in
activities on USFS land. Finally, the monitoring project has increased community groups’
understanding of effectiveness monitoring, the importance of statistically sound monitoring
protocols, and the scientific method.

2. Describe the methods employed and give a basic timeline of events.
Monitoring plan design (Fall 2009 and Winter 2010) – Dr. Nathan Poage (CSP Coordinator)
and Dr. Jeff Gerwing (Associate Professor, and Portland State University’s representative to
CSP) worked with MHNF personnel to assemble a master list of 778 road closures installed
10 or more years ago (i.e., in or before 2000) in the Clackamas River Ranger District. A
random sample of 10% of the road closures was drawn from the master list of road closure
installations (Figure 1). The sample of road closures comprised 81 road closures randomly
selected from a district-wide population of 778 road closures. (Rounding up to >10% of road
closures by watershed led to a final sample of 81 road closures.) This sample was stratified
by the four main watersheds on the CRRD: Collawash, Middle Clackamas, Oak Grove Fork,
and Upper Clackamas. Because the five different road closure methods (i.e., barrier, berm,
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Figure 1. Map showing the project area, the four study watersheds in the Clackamas River
Basin, roads with closures that were sampled (red lines), and roads with closures that were
not sampled (brown lines). Roads without closures are shown in grey. The grid shows
latitude and longitude in UTM Zone 10 (NAD 83) coordinates; grid units are meters.
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natural, rail, and rock) were unevenly distributed among the four watersheds, the 10% sample
was not also stratified by closure method.
A road closure effectiveness monitoring protocol and accompanying data collection sheet
were developed during this period. Statistical advice on the monitoring plan was provided by
Dr. Vicente Monleon, a statistician with the USFS’s Pacific Northwest Research Station.
Monitoring data collection trips (Spring and Summer 2010) – Extensive field testing and
refinement of sampling protocols were done by Poage and Gerwing in June and July 2010.
Monitoring data were collected during the first half of August 2010 by volunteer field crews
assigned to sample previously selected road closures (Photos 1-3).

Photo 1. Clackamas Stewardship Partners’ Coordinator Nathan Poage (3rd from left) briefs
volunteer field crew members Cheryl McGinnis (Clackamas River Basin Council, 1st from
left), Rhoda Givens (Clackamas Soil and Water Conservation District, 2nd from left), and Rick
Larson (Rocky Mountain Elk Foundation, 4th from left). Photo courtesy of Jeff Gerwing.
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Photo 2. Example of a successful berm road closure. Vegetation has established on
the road closed behind the re-vegetating berm. Photo courtesy of Jeff Gerwing.

Photo 3. Example of an unsuccessful rail road closure. The rail has been pushed over,
allowing access to the road behind it. Note bullet holes in caution sign attached to rail.
Photo courtesy of Jeff Gerwing.
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On a typical field day, 1 to 3 field crews--each of which consisted of 1 to 3 volunteers in a
single vehicle--would use the Garmin 450 geographic positioning system (GPS) units
purchased for this project using National Forest Foundation (NFF) funds to navigate to
previously selected road closures in different watersheds. (The coordinates for the selected
road closures were uploaded into the GPS units from the ArcMap geographic information
system.) After navigating to the assigned road closure, volunteers assessed the closure’s
effectiveness using the simple scoring system shown in Table 1.

Table 1. Road closure grading system.
Grade

Interpretation

A

No Traffic

B

Foot Traffic

C

Mountain Bike / Horse

D

Dirt Bike / Motorcycle

E

Three- or Four-Wheel All-Terrain Vehicle (ATV)

F

Car / Jeep / Truck

X

Unable to Locate Barrier

Z

Unable to Access Barrier

Over 30% of the 81 of road closures initially identified for sampling were deemed
inaccessible by field crews on the ground and were, therefore, not sampled. The inaccessible
road closures were replaced with new, randomly selected road closures. In all, field crews
sampled or attempted to sample 106 road closures district wide. A total of 25 vehicle-days
were required to complete the sampling, with each field crew typically driving 60 to 140 miles
per day in order to sample (or attempt to sample) 4 to 5 road closures per day.
Data processing and analysis (Fall 2010) – The field data were transcribed into a master
dataset in Excel. Standard quality control of the data (e.g., range checks of variable values)
was conducted prior to data analysis. All data analysis was done in Excel. Three questions
were addressed to assess the effectiveness of past road closures:
1. What percentage of road closures recorded in 2000, both district wide and by watershed,
remained closed 10 years later?
2. Were road closures less effective in more accessible watersheds?
3. Did different road closure methods differ in their effectiveness?
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3. Discuss the monitoring and evaluation used to determine the project’s success.
This road closure effectiveness monitoring project, perhaps unlike many other NFF-funded
projects, was carried out to monitor and evaluate the success of road closures on a portion of
the MHNF. Given that, the monitoring project was successful. As noted above, all four of the
monitoring project’s objectives were met. Further, the monitoring project was completed on
time and well under cost.

4. Quantify the actual results of the project, such as the number of visitors served, the number of
acres affected, the length of the trail repaired, or the number of seedlings planted, as
appropriate, and include how they were measured. This should parallel what was reported
on the cover sheet.
District wide, an estimated 80% of road closures recorded in 2000 remained closed 10 years
later (Figure 2; Question 1). Successful road closures were defined as those receiving a grade
of “A” (no traffic) or “B” (foot traffic). Unsuccessful road closures were those receiving a
grade of “E” (3- or 4-wheel all-terrain vehicle traffic) or “F” (car, jeep, or truck traffic). No
road closures were graded as “C” (mountain bike or horse) or “D” (dirt bike or motorcycle
traffic).

Figure 2. Percentage of successful and unsuccessful road closures by watershed.
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The four watersheds varied substantially in terms of the percentage of successful road
closures, with percentages for successful road closures ranging from 67% to 94% (Figure 2).
Not surprisingly, road closures were less effective in the more accessible watersheds (the
Middle Clackamas and Oak Grove Fork watersheds) than in the less accessible watersheds
(the Collawash and Upper Clackamas watersheds; Question 2). Stated another way, the
percentage of unsuccessful road closures in the more accessible watersheds was 2 to 6 times
greater than in the less accessible watersheds.
Without a more even distribution of road closure methods among the four watersheds, it is
difficult to draw strong conclusions about the relative effectiveness of different road closure
methods. Nevertheless, it is clear that closures recorded as rails were the least effective of all
five closure methods (Table 2; Question 3). The pattern of closure success decreasing with
watershed accessibility holds here as well. For example, only 17% of rail-type road closures
were successful in the more accessible Oak Grove Fork watershed. In contrast, 86% of the
rail-type road closures in the less accessible Upper Clackamas watershed were successful.
Although not quantified, anecdotal observations by volunteers suggest that one of the most
cost-effective road closure methods appears to be the combination of a large berm with a deep
trench behind it.

Table 2. Percentage of successful road closures by closure method and watershed.
Road
Middle
Upper
Closure
Clackamas
Oak Grove Fork Clackamas
All Watersheds
Collawash
Method Success (%) n Success (%) n Success (%) n Success (%) n Success (%) n
Barrier
100.0
11
100.0
7
0
100.0
1
100.0
3
Berm
78.9
19
100.0
2
71.4
7
100.0
2
87.5
8
Natural
82.4
34
83.3
6
72.7
11
100.0
6
81.8
11
Rail
56.3
16
100.0
2
0.0
1
16.7
6
85.7
7
Rock
100.0
1
100.0
1
0
0
0
All Methods
80.2
81
94.4
18
68.4
19
66.7
15
86.2
29

n = total number of successful and unsuccessful road closures sampled

5. Assess whether the obtained results differed from those expected. If they did, were you still
able to meet project goals?
Overall, the obtained results did not differ greatly from those expected. However,
involvement of a wide range of partner groups in the collection of monitoring data greatly
increases the acceptance of the monitoring project findings.
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6. Convey how the project results were shared with the surrounding community
The monitoring project results were shared at the monthly meeting of the Clackamas
Stewardship Partners held on September 14, 2010. Audience members included
representatives from partners who made the field work possible as well as staff from the
Clackamas River Ranger District, including the district ranger. The monitoring project results
also will be shared at a reporting session in October or November 2010. This reporting
session is being scheduled specifically to accommodate field volunteers who had been unable
to attend the meeting on September 14, 2010. Finally, this report has been posted on the CSP
website (www.clackamasstewardshippartners.org).

7. List the partners involved in making the work possible, and the nature of their involvement.
Include applicable quotes from volunteers who were involved in the project.
Sixteen volunteers from ten partner groups, four unaffiliated volunteers from the communityat-large, and the full-time coordinator for the Clackamas Stewardship Partners were involved
in making the work possible. The ten partner groups were, in alphabetical order, Bark,
Clackamas County, Clackamas River Basin Council, Clackamas River Water Providers,
Clackamas Soil and Water Conservation District, Gifford Pinchot Task Force, Mount Hood
National Forest, Oregon Wild, Portland State University, and Rocky Mountain Elk
Foundation.

8. Describe the positive and negative lessons learned from this project and share any tools and
techniques that you feel may be useful to other organizations in implementing similar
projects. What are some potential “next steps” that would be important in furthering this
work?
A number of key lessons were learned from this monitoring project. For example, the use of a
stratified, random sample and data collected on the minimum number of variables needed to
answer the questions posed were key to the success of this monitoring effort. This enabled the
monitoring questions posed to be answered with an economy of effort. Many monitoring
efforts are not as successful as they might otherwise be because they attempt to measure too
many variables in too many places or times, only to find that the monitoring effort has
generated a tremendous amount of data but few answers.
Several other factors contributed to the success of the monitoring project. One was the
willingness of individuals from a large number of partner groups to volunteer their time to this
project made the monitoring project successful. Having one individual acting as a “manager”
for all stages of the monitoring project was key. The Garmin GPS units (with pre-loaded
sample points) were essential to the success of the monitoring project, as were the variety of
maps and spatial data provided by MHNF personnel. The limiting factor for number of road
closures sampled daily was travel distance (typically 60 - 140 miles / day) on the >410,000acre Clackamas River Ranger District, not navigation.
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Private vehicles--and the willingness of their owners to use them--proved to be an extremely
cost-effect mode of transportation. Reimbursing private vehicle owners at the going Federal
rate of $0.50/mile was significantly less expensive than renting field vehicles from
commercial rental companies and provided more efficiency for small groups going to
individual locations versus transporting the entire group to each site.
Two additional positive lessons were learned from the monitoring project. First, multi-party
involvement in monitoring increases acceptance of study results. Second, almost all
individuals involved field sampling reported that their overall familiarity with the Clackamas
River Basin increased by participating in the monitoring project. Many individuals (including
USFS personnel) noted that the monitoring project enabled them to visit portions of the
district that they had not before.
Although the entire field sampling went off without mishap, in retrospect it would have been
wise to have rented a satellite phone for each field crew for use in the event of an emergency
or a vehicle breaking down. Cell phone reception is not available over good portions of the
four watersheds and, given the size of the district, commercially available radios have too
limited a range.
Finally, a logical next step would be to monitor the effectiveness of recent road closure efforts
by the MHNF. As noted above, the MHNF is engaged in a multi-year effort to evaluate and
address the condition of its 3,300-mile road network. As part of this effort, the MHNF has
begun to close and/or decommission miles of roads identified as unnecessary or unneeded.
An extremely useful next step would be for the CSP and its partner groups to monitor 1 to 2
years post-closure roads that have been closed as part of the MHNF’s roads effort. This
would enable CSP and its partner groups to complement the MHNF’s roads effort by quickly
identifying failed road closures and reporting these findings directly to key MHNF decision
makers, thereby facilitating the MHNF’s ability to adaptively manage its road network.
Further, the pivotal role CSP plays in the stewardship contracting process on the Clackamas
River Ranger District of the MHNF can allow the CSP to recommend repair of identified road
closure failures using the stewardship contracting mechanisms of good-for-services projects
or projects funded using retained receipts.
As a result of the successful 2010 road closure effectiveness monitoring project, a cadre of
volunteers exists. These volunteers are familiar with the sampling protocol, know how to use
the GPS units for navigation, and are willing to use their private vehicles. Many of them have
expressed great interest in participating in an annual road closure monitoring effort. Having
completed the 2010 monitoring project on time and under budget, the CSP and its partner
groups are well positioned to estimate the time and fiscal resources required to sample or, if
appropriate, census the effectiveness of recent road closures.
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