
 

 

 

The Coos Watershed Association is a 501(c)(3) non-profit organization whose 
mission is “to provide a framework to coordinate and implement proven 
management pratices, and test promising new management practices, designed to 
support environmental integrity and economic stability for communities of the 
Coos watershed.” The Association, founded in 1994, works through a unanimous 
consensus process to support the goals of the Oregon Plan for Salmon and 
Watersheds. Our 21 member Board of Director includes representatives from 
agricultural, small woodland, waterfront industries, fisheries, aquaculture, local 
government, environmental organizations, industrial timberland managers, and 
state and Federal land managers. 
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Executive Summary 
 
Because there has been a significant riparian planting effort on Oregon Coast streams, 
and since there has been poor tracking of the success of these projects, we have 
implemented a monitoring effort that will be able to help answer three critical questions 
to increase our understanding of riparian plantings 1) are we successfully stocking 
riparian forest buffers and meeting our stated goals at a program level, 2) how successful 
are the different implementation strategies that we have used to establish trees, and 3) 
what things are impacting our riparian plantings at a project level that we can react to and 
prevent future plant damage? 
 
This report provides the preliminary results of the monitoring of riparian plants on 
restoration projects conducted by the Coos Watershed Association.  These projects were 
monitored immediately following planting and annually after each growing season.  At 
least 10% of the plants from each project were within the monitoring sample plots, and 
every plant within those plots received a tag in order to track the plant individually.  
During each monitoring period the growth and condition of each plant was recorded. A 
significant amount of the effort for the monitoring has been in the development of the 
protocol and the data management tools to make this dataset functional. 
 
Based upon the monitoring data that was collected and analyzed, there is evidence to 
suggest that the monitoring protocol being used can detect differences in planting success 
based upon treatment methods.  There is a high degree of difference in both plant survival 
and growth among the species that were planted and among the types of plants (conifer, 
hardwood, and shrub). In areas where banks were reshaped to increase bank stability, 
plants had similar survival but lower average growth compared with the plants in control 
areas, where no bank shaping occurred.  Similarly, where weed mats were used, there 
was no notable difference in survival, but both hardwoods and conifers had higher growth 
when grass competition was suppressed by weed mats during the first 3 growing seasons 
after planting.  
 
Information from the first years of plant monitoring of CoosWA projects is encouraging. 
However, most of the planting projects are in the very early stages of development and 
have mortality each subsequent growing year.  Although some of the trees are large 
enough that they are no longer threatened by competing brush, there are some long-term 
risks still to those plants, such as beaver and land management changes.
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Introduction 
 
Starting in 2002, the Coos Watershed Association (CoosWA) began a new suite of 
riparian planting projects which involved more detailed planting prescriptions, intensive 
site preparation, testing of new planting methods, and increased maintenance compared 
with past projects. The planting effort has included over 50,000 plants at 7 riparian 
restoration project sites between 2002 and 2005.  Along with this revised planting 
strategy, the CoosWA implemented a riparian monitoring protocol in order to test 
riparian plant establishment techniques.  The monitoring protocol was developed as part 
of the Coastal Oregon Riparian Silviculture Guide (Massingill, 2003) through an 
iterative process with numerous watershed restoration groups along the coast of Oregon 
that ran trial data collection efforts to refine the monitoring protocol.   
 
The long-term goals of these riparian restoration projects include stream bank 
stabilization, stream temperatures reduction, increase in allocthonus inputs to the stream, 
and future large wood recruitment to the stream.  Although the functions of healthy 
riparian areas are fairly well-established in the literature, there is little evidence that these 
goals can be achieved through riparian planting projects.  For the projects included in this 
report, baseline data and early post-project monitoring has been collected; however, due 
to the short time lapse between project implementation and realizing these goals, the 
effectiveness monitoring that has been conducted on these sites is highly inconclusive at 
this time.  All of the common long-term goals or riparian projects rely on the successful 
establishment of the riparian plantings, and it has been the experience of the CoosWA 
that significant effort and careful implementation are required for successful 
establishment in the riparian areas of the streams of coastal Oregon.  Recognizing the 
need to improve the planting techniques, this report will address the ways in which 
riparian monitoring can be implemented to improve establishment techniques. 
 
In order to the monitor riparian establishment, the CoosWA worked primarily with the 
Riparian Silviculture Guide’s intensive monitoring protocol.  The intensive monitoring 
entails establishing random sample plots that encompass a subset of at least 10% of the 
project plantings.  Each plant within these plots were monitored at the time of planting 
and each fall afterward.  The goal of this report is to 1) discuss the development and the 
application of the intensive riparian monitoring program, 2) use the monitoring data to 
compare plant establishment techniques by comparing the growth and survival of 
treatment and control samples, 3) detail the riparian restoration program of the CoosWA, 
and 4) identify lessons learned and future directions for monitoring. 
 
Although reforestation has a long and rich history on the coast of Oregon, riparian 
reforestation in lowland, broad valleys has become widespread only more recently.  Both 
the goals and the challenges of riparian tree establishment are significantly different from 
the well-refined field of upland tree planting.  Instead of having direct economic gain, 
riparian restoration goals usually include fish and wildlife habitat improvement or soil 
conservation.  Due to the difference in goals and in planting conditions, the selection of 
plant species is often entirely different from traditional forestry. The rehabilitation 
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projects evaluated in this report have planted 8 to 12 species including conifers, 
hardwoods, and shrubs.  Many of these species have been considered pests to the forestry 
profession, and therefore have little information available about their specific needs to 
become established or “free to grow.” 
 
Between 1997 and 2003, $6.9 million was spent on riparian restoration on the Oregon 
Coast (Oregon Plan 2003-2005 Biennial Report Vol II).  The success of these efforts has 
been poorly documented—even at the project level in many cases—and poorly reported.  
A review of Oregon coast range planting projects showed that many projects in the region 
had very low survival (Anderson and Graziano, 2002).  However, Bishaw et al (2002) 
detailed a trial red alder riparian establishment project on Coast Range agricultural lands 
and made a strong case for the use of tree protection in order to establish riparian trees.  
Due to the uncertainty of the riparian reforestation success and the relative paucity of 
case studies, it is important to document this process and test the current practices. 
 
Riparian restoration methods are highly variable depending upon the eco-region, the 
location in the watershed, and the specific site characteristics of the restoration project.  
On the Oregon Coast, allowing natural regeneration to restore the site is rarely successful 
due to the rampant and highly competitive nature of invasive riparian plant species.  
Specifically, Himalayan blackberry, Japanese knotweed, and field bindweed are usually 
much faster at pioneering disturbed sites in agricultural bottomlands, and each of these 
species can put on 12 to 15 feet of vertical growth per year.  Under such conditions, 
restoration of riparian areas usually involves very specific planting techniques and a well-
coordinated post-planting maintenance regime.  
 
Working in the riparian zone has numerous other challenges.  Herbivory from riparian 
animal species—such as beaver, nutria, and voles—can devastate a planting project.  
Natural processes including flooding and channel migration can work against the 
rehabilitation of native plants.  Water table interactions with planted species can also 
make or break a planting project.  Soil characteristics and nutrient availability also affect 
planting success.  To add to this complexity, each of the different species responds 
differently to these processes and conditions.  For example, a flood that pushes over a 
Sitka spruce is likely to kill the plant, but a black cottonwood that is pushed over is likely 
to sprout adventitiously and multiply. 
 
Intensive riparian monitoring is useful to inform adaptive management, testg species 
performance in different planting conditions, and test planting techniques.  Adaptive 
management that reacts to the changing conditions of a project through the on-going 
analysis of conditions is one of the more immediate values of the monitoring. For 
example, through monitoring we discovered that rodent girdling was causing damage to a 
large portion of the plants and we were able to react by adding foil to the plant stems 
which largely eliminated the problem.  Other examples of examining species 
performance under various conditions and planting techniques will be examined in more 
detail below. 
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The Oregon Coast Riparian Silviculture Guide was a helpful assimilation of existing 
knowledge on riparian establishment techniques; however, much of the information was 
based on experiential and anecdotal evidence.  It is important to experimentally test the 
effectiveness of various planting practices.  Sweeney et al. (2002) were able to identify a 
significant difference in survivorship of bottomland hardwoods in Maryland between 
plants that were treated with tree-shelters for protection from herbivory and weed mats or 
herbicide applications.  Establishing the effectiveness of restoration methods within the 
Oregon Coast eco-regions will only be possible with the intensive monitoring protocol. 
 
Tree “yield” curves and equations have been developed for many commercially 
important trees species (Harrington and Curtis, 1986), but equivalent information for 
riparian species has not been previously addressed.  Such curves are potentially a 
valuable tool for restoration managers.  Knowing the number of years a plant species will 
need release from competing vegetation before reaching a free-to-grow height would 
improve budgeting of restoration costs.  Also, knowing the long-term expected growth 
rates of riparian species can assist the modeling of potential site benefits over time. 
 

Development of the Tools to Monitor Riparian Plantings 
 
The development of the current riparian monitoring protocol was one element of the 
process to synthesize and publish current available knowledge on riparian planting 
methods on the coast of Oregon.  The Coastal Riparian Silviculture Guide, which details 
the protocol for the riparian monitoring was funded by a grant from the Oregon 
Watershed Enhancement Board to the CoosWA.  Chris Massingill worked with numerous 
Oregon coast watershed councils to trial the monitoring protocol before it was published 
by the CoosWA in 2003. 
 
The Coastal Oregon Riparian Silviculture Guide details two monitoring strategies: 1) the 
intensive method, which involves setting up sample plots within a project site, 
individually numbering plants and collecting information about the site conditions and 
the plant status; and 2) the extensive method, which is a reach based survey of the status 
of a project, intended primarily for existing projects that need to be assessed for current 
conditions. 
 
Riparian establishment monitoring is a long-term process that begins before the 
restoration project is implemented.  Information about the project site, goals, photos, and 
site preparation are stored on the Planting Project Summary Form.  Specific information 
about the planting techniques are recorded in the Planting and Establishment Record 
including the number of each species planted, stock age, source and method of planting 
and general notes about conditions at the time of planting.  Collecting this information in 
a uniform way over time and across multiple projects is essential in managing a riparian 
restoration program.  Storing the information in a single place allows for improved 
management and the ability to analyze the status of the plantings and evaluate the 
methods used. 
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Figure 1 – Intensive Riparian Monitoring Adaptive Management Flow Chart. 
 

 
 
Monitoring sample plots are set up on 10% of the area in each of these projects.  The 
plantings are long and narrow stream-side buffers, so plots covering 10% of the planting 
length are established at forced intervals along the stream.  The starting point for the first 
plot is established by generating a random number from the Microsoft Excel random 
number generator between 1 and the number of feet between plots.  A fencing t-post is 
placed in the center of each plot.  The plot dimensions are laid out with tape and 
aluminum tags are used to mark each plant in the sample plot area. 
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Soon after planting, spring establishment monitoring is conducted to gather baseline 
information on each plant including height, competition, damage, land form, slope, and 
method of tree protection. The plantings within the sample plots are monitored each 
subsequent fall and each tagged plant is resurveyed for height, live-crown height, 
overstory, brush, and grass competition, damage to the plant and the source of the 
damage (beaver, flooding, etc), and continuing function of tree protection. These 
subsequent surveys allow the monitoring of changing conditions at the planting site.  
 
Because of the numerous data fields collected on a site between the Planting Project 
Summary Form, the Planting and Establishment Record and the Monitoring Forms, we 
determined that a database would be essential for long term data storage, organization 
and analysis.  The use of a database allows the synthesis of data from numerous projects 
which will improve the statistical significance of the data analysis.  

Figure 2 – Riparian Silviculture Database Main Form 

 
 
The Riparian Silviculture Database has numerous features to assist riparian project 
management and monitoring: 
 

• Easy user interface for entering project information including live-links to maps 
and photos. 

• Pre-built pivot charts and exportable pivot tables that calculate plant heights. 
• Data from multiple projects that can be queried and sorted by the field of your 

choice (e.g. species, age, or treatment type). 
• Tables of plant species, protection methods, and damage sources that can be 

modified in order to customize the database for local riparian planting conditions. 
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Database as data management and reporting tool -Having all of the information about a 
planting project managed in a single location is extremely valuable for general 
management and reporting.  Information about the number of trees planted, miles of 
stream treated, and overall plant survival and growth are readily available. The database 
is also designed to store project goals, site-preparation treatments, plant protection 
methods, and maintenance records.  Project effectiveness monitoring is listed, although 
the database does not manage collected project monitoring data. 
 
Database as analysis tool – One of the primary strengths of the database is the ability to 
analyze planting methods across a planting site and among different sites.  In many cases 
it is necessary to set up the plantings as an experiment with treatment and control 
populations, but it is also possible with the numerous data fields collected to test 
hypotheses formulated from field observations.   
 
Database streamlining of monitoring data collection and entry - With the development of 
the database, we have been able to streamline the monitoring data collection and entry 
improving efficiency and quality control. During the spring establishment data collection, 
all monitoring parameters are collected.  These include: Tag#, species, height, live crown 
height, landform, slope, overstory, brush and grass competition, plant status, tree 
protection, damage, maintenance required, and general comments.  A standardized report 
creates the forms for subsequent monitoring cycles with the values of the fields that will 
not change between monitoring visits pre-entered and the data fields left blank where 
data needs to be collected while monitoring. The report also eliminates trees that are dead 
so the person collecting data knows not to spend time looking for that plant. 
 

Riparian Planting Summary 
 
The CoosWA implemented 7 riparian restoration projects between 2002 and 2005 on the 
South Fork Coos River and tributaries, Millicoma River and tributaries and Palouse 
Creek (see figure 3).  These projects involve replanting of riparian zones that have been 
cleared for agricultural purposes, specifically grazing and hay production.  In the Coos 
River basin, most of the bottomlands have been grazed for over a century.  Some of the 
results of the agricultural uses include compacted soils on high floodplain terraces, 
eroding stream banks due to vegetation removal, and elevated stream temperatures from 
loss of shade-casting vegetation. 
 
 
 
 
 
 
 
 
 
































