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Executive Summary 
The Ashland Forest Resiliency Stewardship Project (AFRSP) entails three primary levels 

of multiparty monitoring. Administrative monitoring tracks money spent and jobs 
generated. Implementation monitoring evaluates actions taken relative to the Purposes 
and Need from the Record of Decision and stakeholder concerns, i.e. “social license”. 
Effectiveness monitoring evaluates how well the project addresses a stakeholder-derived 
suite of ecological and social concerns. All monitoring components strategically address 
stakeholder concerns through changes in important indicators, or response variables that 
leverage data to guide adaptive management.  

Cooperators initiated multiparty monitoring in the Ashland watershed to supplement 
the Forest Service implementation monitoring and to provide information for adaptive 
management of the AFRSP. This collaborative effort is supported by personnel from the U.S. 
Forest Service (FS), The Nature Conservancy (TNC), Lomakatsi Restoration Project (LRP), 
the City of Ashland (COA), Southern Oregon University (SOU), the National Park Service 
(NPS), Klamath Bird Observatory (KBO), and citizen scientists. Expertise and effort on the 
part of these collaborators has been augmented by volunteer efforts from individuals 
associated with the community of Ashland and SOU students.  

Indicators of implementation success include acres treated, conformance to design 
elements, and how well the prescription targets were attained. Specifically this entails 
measurement of tree basal area, snag and down wood abundance, quantity of soil 
disturbance, changes in fuel model, exotic species presence, overstory canopy cover, and 
impacts on late successional wildlife habitat. 

 Social monitoring was initiated in 2009 with a survey of AFRSP stakeholders and has 
been developed into a longitudinal survey of Ashland registered voters running from 2012 
to 2015 conducted by SOU. The Implementation Review Team (a targeted group of 
technical stakeholders) and regular public tours provide additional barometers of engaged 
stakeholder support.  

Ecological monitoring is grounded on aerial photographs and LiDAR taken in 2006 and 
738 permanent Common Stand Exam Plots (CSE) stratified throughout and around the 
project area in 2009 and 2010. At each plot photos were taken and data were collected on 
tree structure, composition, and cover by species, fuel loadings, coarse woody debris, and 
shrub cover. Primary indicators are basal area, trees per acre, quadratic mean diameter, 
fuel loadings, and representative photographs taken before and after treatment. 

Ecological priorities developed by the stakeholders have focused the monitoring on 
water quality and quantity; large tree retention and survival; late successional habitat; bird 
habitat; herbaceous recovery and response, as well as stakeholder initiated research into 
local fire history.  

To monitor water quality, quantity, and aquatic habitat, four permanent transects were 
established in tributaries to Ashland Creek. Key indicators measured annually are residual 
pool depths, substrate embeddedness, canopy closure, in-stream large wood, and aquatic 
macroinvertebrate assemblages. Macroinvertebrate sampling has been largely coordinated 
by SOU starting in 2011 and further sampling has been built into an ongoing entomology 
class. In addition, COA developed topographic maps of the underwater sediments building 
up in Reeder Reservoir and the sediment catchment ponds above, on the east and west 
forks of Ashland Creek. All of this work provides a baseline with which to evaluate future 
changes in the watershed.  
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The effectiveness of proposed treatments at retaining the largest trees and augmenting 
old growth survival will be evaluated both on the CSE plots and at individual trees targeted 
to the actual treatment area. Individual legacy tree monitoring will evaluate 45 trees of four 
different species treated with a single commercial thinning entry, commercial thinning 
following non-commercial treatment, and no treatment. Indicators are old growth tree 
survival, radial growth, vigor, and  tree mortality data for the Watershed, based on aerial 
detection surveys performed by US Forest Service Forest Health Protection and Oregon 
Department of Forestry staff. Late successional habitat quality and abundance is inferred 
through wildlife indicators. Population size and habitat use by the Northern Spotted Owl, 
Pacific Fisher, and arboreal rodent populations were monitored by personnel from the 
Rogue River-Siskiyou National Forest, Oregon State University, and the USFS Pacific 
Northwest Research Station, along with TNC, SOU, and volunteers. Vegetation metrics that 
reflect late successional habitat were measured at the CSE plots and these data were used 
to generate a multispectral biophysical model that imputed overstory metrics across the 
project area. Indicators include canopy cover, basal area, trees per acre, and quadratic 
mean diameter. 

 Landbird assemblages provide indicators of changing habitat characteristics. Klamath 
Bird Observatory completed pre-treatment point count surveys in the proposed project 
area from 2005 to 2007, and has operated a mist-netting and banding station in the 
Ashland Watershed from 2005 to 2012, providing baseline information about bird 
communities. To measure potential bird community changes due to fuel reduction 
treatments KBO also initiated a new study in the Ashland Watershed in 2012 based on 
units currently planned for commercial thinning with two visits to 14 routes including both 
treatment and control sites. Indicators of desired ecological conditions are bird community 
composition and abundance. 

The Nature Conservancy staff completed supplemental monitoring of the herbaceous 
understory on 180 of the CSE plots in the driest biophysical settings. Indicators are 
herbaceous cover, richness, and composition.  

The fire history for three locations in the watershed was assessed in 2006 by the USFS 
Pacific Southwest Research Station. Fire histories across a range of biophysical settings 
have been initiated by TNC staff with additional funding and will continue to inform 
treatment design and evaluation.  

Monitoring indicators are used to increase project transparency and public outreach. 
Indicators also help guide project planning and inform adaptive management. Every 
attempt will be made to archive the data with TNC and when it is obtained it will be freely 
available.  

Funding for coordinated monitoring will end in September 2013 but the framework 
spelled out here will allow subsequent funding to provide a rigorous evaluation of 
treatment effects on the watershed. Wildlife and birds can respond rapidly to treatments 
continued monitoring of their population dynamics annually or possibly biennially. 
Vegetation measures are typically slower to respond and remeasurement in 5 or more 
years may be appropriate. Water quality metrics are closely tied to weather patterns and 
given their relatively low cost to collect should be reassessed annually if possible.  
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Background 

The Ashland Forest Resiliency Stewardship Project (AFRSP) was developed by the 
Forest Service (FS) with substantial input from stakeholders including the City of Ashland 
(COA), concerned local citizens, and The Nature Conservancy (TNC). The FS planning 
process incorporated key design elements generated by local stakeholders as a 
“community alternative”. From the Purpose and Need in the Record of Decision (ROD), the 
AFRSP addresses the Need to:  

 
1) Protect values at risk, including: 

a. water quality including the Ashland municipal water supply 
b. threatened species and late successional habitat 
c. human life and property associated with the wildland/urban interface 
d. composition, structure, and processes of ecosystems including diversity of plant 

and animal communities and the productive capability of ecological systems 
e. legacy pine and Douglas-fir 

2) Reduce hazardous fuels  
3) Reduce crown fire potential 
4) Create forest conditions that are more resilient to wildland fires  

 
The AFRSP Partnership is composed of representatives from the FS, COA, LRP, and TNC, 

legally enabled under a Master Stewardship Agreement and a Supplemental Project 
Agreement to execute the AFRSP. Under this agreement, the Partner’s share 
responsibilities for all facets of the project, including monitoring and faithful 
implementation of the AFRSP as described in the FEIS and the ROD.  

During the development of the AFRSP, adaptive management and the desire for 
multiparty monitoring were highlighted, reinforcing the basic requirements for the project 
planned under the Healthy Forests Restoration Act (HFRA). These two components are 
interrelated with meaningful, quantifiable measures of relevant indicators necessary for 
guiding subsequent management. The term “monitoring”, as it is used here, includes both 
making observations (e.g. data collection), and evaluation of data.  

Multiparty monitoring is a process of engaging multiple stakeholders in discussions, 
information gathering, and mutual learning with a primary objective of increasing project 
level trust, transparency, and accountability. Within the AFRSP this involves three types of 
monitoring. 1) Administrative monitoring addresses types of information tracked for the 
project, such as money spent, jobs created, funding generated. Implementation monitoring 
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records the management actions that are taken and evaluates them relative to the Purpose 
and Need for the project from the ROD, as stated above. 2) Implementation monitoring 
evaluates adherence of the actions on the ground to the design, implementation guidelines 
and prescriptions developed for treatments. 3) Effectiveness monitoring evaluates goes 
beyond the question of, “did we screw it up,” to evaluate how well the implemented 
treatments have achieved the desired outcomes relative to stakeholder concerns. Two 
types of effectiveness monitoring are used here. Social monitoring allows for consideration 
of stakeholder concerns periodically throughout the life of the project as well as a measure 
of outreach effectiveness for reaching the larger community. Ecological monitoring is 
concerned with the desired ecological outcomes from the project. 

 Beginning in 2004 the USFS, TNC, COA, and LRP have worked together with interested 
stakeholders to develop Multiparty Monitoring for the project. Efforts accelerated in 2009 
with funding from the National Forest Foundation and the creation of the Monitoring 
Advisory Committee (MAC). The directive for this group of technical stakeholders was to 
advise partners on effective monitoring to build understanding and transparency of the 
project while supporting adaptive management. Interested stakeholders were invited to a 
workshop in June of 2009 where the following variables were elevated for attention, in 
order of priority:  

 
1) Water Quality, Quantity, and Aquatic Habitat 
2) Large Tree Retention and Survival 
3) Late Successional Habitat 
4) Bird Habitat 
5) Herbaceous Cover and Recovery 

 
Three key strategic approaches were elevated: 
 

1) Completing Monitoring Plan to deliver science 
2) Using example marking to facilitate dialogue 
3) Developing fire histories 

 
A Monitoring Strategy was drafted by the MAC and included as Appendix TP-A of the 

Master Stewardship Agreement and Supplemental Project Agreement. This Monitoring 
Plan clarifies expectations and roles proposed in that Monitoring Strategy. Implementing 
the Monitoring Plan is subject to available funding among all of the parties and other 
interested stakeholders. As it now stands, funding from the American Recovery and 
Reinvestment Act of 2009 has provided for personnel to guide and coordinate the 
Multiparty Monitoring through September of 2013. This funding will provide some, but not 
all, of the Administrative and Implementation monitoring of the AFRSP as well as 
establishing a foundation and sampling protocols for evaluating treatment effects when 
further funding sources have been identified.  

External technical review of proposed and ongoing work is provided by the 
Implementation Review Team (IRT), composed of representatives from three 
organizations deeply involved in local forest management issues. The IRT is convened by 
The Nature Conservancy and meets periodically as detailed project implementation plans 
are prepared and packaged by the AFRSP Partners for review, and after treatments. The 
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role of the IRT is to provide technical advice to the AFRSP cooperators on proposed and 
completed implementation of treatments and activities. Review will include evaluation and 
discussion of implementation plans and their consistency with the overarching project 
goals and design. The practice of the IRT will be to review unit maps, boundaries, 
prescriptions, marking, operations plans, mitigation provisions, and monitoring results. 

Example marking is utilized on all subunits where trees >8 inches in diameter at breast 
height (4.5 feet) will be harvested commercially. This greatly facilitates review among 
AFRSP Partners, with the IRT, and with general public.  

Fire histories and historical forest conditions are being developed with $500,000 
Northwest Conservation Fund grant secured by The Nature Conservancy (Appendix 1). 
Much of this money will be spent developing fire histories and historical stand structures 
across biophysical settings in the Ashland watershed using three approaches: analyzing fire 
scars for evidence of historical fires, identifying historical conditions from existing old trees 
and downed logs, and by interpreting aerial photographs taken in the 1930’s. These data 
will help refine prescriptions based on forest setting and provide a baseline for prescribing 
different stand treatments across a larger landscape.  

Multiparty monitoring is guided broadly by stakeholder concerns and driven by 
engaged citizens and educational groups. Seminars, classes, and capstone students from 
Southern Oregon University are primary mechanisms for identifying priorities, collecting 
raw data, summarizing, and presenting monitoring results. Contact information for 
critically engaged stakeholder can be found in Appendix 2. 
 
Multiparty Monitoring Goals 

 
The goals overarching goals of this multiparty monitoring are to: 

a. Evaluate project implementation relative to stakeholder interests and project 
design. 

b. Inform adaptive management, particularly for the 10-year life of the project. 
c. Evaluate public awareness of and support for the project.  
d. Evaluate treatment short- and long-term impacts on stakeholder identified 

ecological indicators 
 
Administrative Monitoring 

The AFRSP must navigate many legislative and administrative channels, in addition to 
the collaborative process. The AFRSP is being implemented through a ten-year stewardship 
agreement for treating 7,600 acres in the Rogue Siskiyou National Forest. A stewardship 
agreement requires high levels of collaborative interaction and co-investment in the 
outcomes. As such, the efficacy of this vehicle for promoting forest work will be rigorously 
evaluated. Considerably more attention is paid to the project because much of the project 
area is in the City of Ashland municipal watershed and is identified as Late Successional 
Reserve under the Northwest Forest Plan. 1,408 acres of the project area is the Ashland 
Research Natural Area, established in 1970 to represent "Pacific" ponderosa pine (Pinus 
ponderosa) and ponderosa pine-Douglas-fir (Pseudotsuga menziesii) forests found west of 
the Cascade Range in southern Oregon. Part of the project area is designated Inventoried 
Roadless Area.  
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In 2009 the project received American Recovery and Reinvestment Act funding to 
conduct the proposed stewardship on roughly 3100 acres and to initiate Multiparty 
Monitoring. Many socioeconomic indicators are tracked as part of accounting process 
associated with ARRA which funds the first four years of the project. These are reported 
quarterly by the grant administrator with substantial input from the AFRSP Partnership 
Board (Table 1). The FS project administrator regularly reviews the sustainability of the 
project, including funding revenues generated and the overall fiscal health of the AFRSP 
Partnership. Acres of various treatment types are summed quarterly. Finally, as part of the 
social engagement and outreach the AFRSP partners closely track public events and 
publications (outreach) associated with the project (Table 1). The data associated with 
administrative monitoring are archived in an Access database housed on the AFRSP 
Connect workspace and updated monthly. The database is available at 
https://connect.tnc.org/sites/AFR/Pages/Home.aspx.  

 
Table 1: Ashland Forest Resiliency Stewardship Project administrative monitoring 
questions. 

Category Indicators Schedule Responsible Party* 

Grant 
accountability 

Money spent Quarterly accounting  Eric Hunter (TNC) 

Activities Quarterly accounting  Eric Hunter (TNC) 

Acres  Quarterly accounting  Eric Hunter (TNC) 

Jobs created Quarterly accounting  Eric Hunter (TNC) 

Outreach Quarterly accounting  Eric Hunter (TNC) 

Project 
sustainability 

Funding generated Annual review Don Boucher (FS) 

Cooperative status Annual review  Don Boucher (FS) 

Project  
outreach 

Public events Monthly accounting Chris Chambers (COA) 

Publications Monthly accounting Chris Chambers (COA) 

* COA=City of Ashland; FS=US Forest Service; TNC=the Nature Conservancy 

 
Implementation Monitoring 

Multiparty monitoring of implementation evaluates adherence to the overarching 
project design, guidelines, and prescriptions. However, this effort is tiered with primary 
responsibility assumed by the FS. Collaborators have added additional implementation 
oversight (Table 2). At its most basic implementation monitoring keeps track of the 
number of acres treated by treatment type and monitors adherence to the FS standards 
and guides. Geospatial data on treatment locations are available online at 
https://connect.tnc.org/sites/AFR/Pages/Home.aspx. The FS is responsible for 
documenting adherence to the standards laid out by the ROD. The AFRSP ROD provides 
guidelines for expected and acceptable changes to coarse woody debris (Table 3), snags, 
soils (Table 4), and hazardous fuels (Table 5).  

  Quantification of these changes may involve a walk through and professional opinion, 
or data collection. When data are required, multi-organizational crews may be involved. 
Also, not all settings or treatments are likely to require the same rigor of monitoring. For 
fuels, soils, and sensitive plants the determination of sampling protocol and rigor will be 
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made by the FS specialists. Additional oversight of implementation comes with frequent 
public tours and has further been enabled with the creation of the IRT.  

 
Table 2:  Indicators representative of how well project goals have been achieved are 
measured on regular intervals by responsible parties as part of Ashland Forest Resiliency 
implementation monitoring. 

Goals Indicators Schedule Responsible Party* 

Implementation 
success 

Acres treated Quarterly 
accounting  

Don Boucher (FS) 

Implementation 
success 

Basal area/acre Pre- and Post-
treatment 

Marty Main (COA), 
Justin Cullumbine (LRP) 

Habitat 
maintained 

Canopy cover, 
canopy layers, 
professional 
judgment 

Post-treatment Dave Clayton (FS) 

Snags and woody 
debris retained 

Snags and coarse 
woody debris/acre 

Pre- and Post- 
treatment 

Marty Main (COA) 

Hazardous fuels 
reduced 

Change in fuel 
model 

Pre- and Post-
treatment  

Gary Smith (FS) 

Soils minimally 
disturbed 

Detrimental soil 
disturbance, 
Effective ground 
cover 

Pre- and Post-
treatment 

Joni Brazier (FS) 

Minimal impact to 
important plants 

Plant distribution 
and abundance 

Pre- and Post-
treatment  

Wayne Rolle (FS) 

Legacy trees 
retained 

Large trees in units Pre- and Post-
treatment 

Kerry Metlen (TNC) 

* COA=City of Ashland; FS=US Forest Service; LRP=Lomakatsi Restoration Project 

 
Pretreatment Tree Monitoring 
Stakeholder concern: Prescriptions should be site specific and evaluation of 

treatment impacts requires a record of pretreatment vegetation 
Indicators: Aerial imagery, the species, size, and density of trees, canopy closure, 

coarse woody debris abundance 
 
Using airborne LiDAR, orthorectified imagery taken in 2006, and extensive experience 

on the ground, the COA first delineated stands (5 acres minimum) based on forest type in 
accordance with design elements in the ROD. In each unit a modified stand exam protocol 
was used with a minimum of 5 plots distributed throughout potentially harvested areas 
while avoiding exclusions (e.g. landslide hazard zones). At these plots species composition, 
trees/acre and basal area of trees > 5 in DBH were collected using a variable radius plot. 
Conifer seedlings and saplings <5 in DBH where counted by size class on a 1/100th acre 
fixed radius plot with hardwood seedlings and saplings collected on the first quarter of the 
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plot. Canopy cover was measured with a spherical densiometer and down wood >3 inches 
in diameter was measured on a 50 foot transect. These data will be used to augment the 
professional opinion of the COA contract forester and project cooperators to guide 
prescription development and to subsequently evaluate treatment implementation. All 
data will be entered into FSVeg and in a more readily assessable, to be determined, location 
with the AFRSP monitoring data. 

   
 
Forest structure after Commercial Thinning 
Stakeholder concern: Treatments must adhere to constraints of the Record of 

Decision and certified prescriptions 
Indicators: Tree basal area, canopy closure, snags, and downed wood 

 
In those stands receiving commercial thinning (treatments where merchantable sized 

timber will be removed) commercially sized trees (>8 inches diameter at 4.5 feet) will be 
marked with paint, identifying them for removal prior to treatment. The marking crews, 
composed of LRP and COA employees, will record the diameter and species of every tree to 
be removed (cut-tree). The diameter distribution of cut tree lists will be evaluated and 
inform implementation feedback. In addition, LRP will grid each subunit with >10 variable 
radius basal area plots immediately after non-commercial thinning has taken place and 
immediately after cut-tree designation has taken place. Plots will include no-cut areas such 
as Fisher Leave Blocks and Landslide Hazard Zones in order to characterize stand level 
densities, but the data will also be used to evaluate adherence to the prescribed density 
targets within the treated areas. Data will be placed in a database and available on 
https://connect.tnc.org/sites/AFR/Pages/Home.aspx.  

During the designation of trees to be removed for density management, basal area will 
be used as a surrogate for canopy cover with basal area targets likely to achieve the desired 
canopy cover derived from existing stand composition and the certified silvicultural 
prescriptions. After treatment implementation, measurements with a handheld spherical 
densiometer and, when available, LiDAR will be used to evaluate the relationship between 
canopy cover and basal area and to inform adaptive management but not to determine 
treatment success.  

TNC and COA will also conduct systematic surveys to look for unauthorized harvest of 
legacy trees. These surveys will look for legacy trees that have been marked to cut (before 
treatment) and will also look for large stumps that were cut but should not have been 
(during and after treatment implementation). 

The need for snags and downed wood (Table 3) will be determined during 
prescription development and success at achieving those targets for individual subunits 
will be determined primarily by professional opinion of the COA contract forester and FS 
project administrator. In lower slope positions snags per acre will meet the upper one third 
of the recommended range described by Plant Association Group in the 2003 Upper Bear 
Assessment (2.7 snags >20 inches DBH) and when deficiencies are noted new snags will be 
created. In upper slope positions snags will be retained whenever possible while mitigating 
for wildfire management hazards but no new snags will be intentionally generated.  
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Table 3:  Target number of pieces (> 20 feet in length) of coarse woody debris to be left 
after treatments associated with the Ashland Forest Resiliency Stewardship Project. 

Plant Association Group Diameter Class 

< 10” 10”-19.9” >20” 

Dry Douglas-fir 54-93         0-7 0-9 

Moist Douglas-fir 54-122         0-7 0-9 

Dry white fir 0-94  0-7 0-9 

Moist white fir 0-67   0-12  0-11 

Cool white fir and moist mountain hemlock 0-69   0-11  0-11 

Cool mountain hemlock 0-35 10-33  0-11 

 
Northern Spotted Owl Habitat 
Stakeholder concern: Treatments will negatively affect Northern Spotted Owl 

Habitat 
Indicators: Canopy cover, tree canopy layers, snags, coarse wood 
 

Authorized limited impacts of treatment on designated critical habitat for the Northern 
Spotted Owl (NSO) were analyzed during project development primarily in terms of 
suitable nesting, roosting, and foraging (NRF) habitat, based on GRS modeled stand 
conditions and project strategic category (Table 6). Quantification of treatment impacts on 
suitable habitat will be limited to subunits where density management is occurring; The 
ROD (FEIS F-17) assumes that in subunits where only non-commercial SL work will be 
implemented that treatments would have a no significant impact on suitable habitat (Table 
6). 

  Canopy cover is the primary metric for determination of downgraded acres but 
number of canopy layers, and abundance of snags and coarse wood are also important 
determinants of NSO NRF habitat suitability. In all instances the professional judgment of 
the Forest Service and U.S. Fish and Wildlife Service biologists will take precedent for 
determining habitat status. Treatments that alter forest structure but retain canopy cover 
>60% “maintain” NRF habitat without altering its function. Treatments that reduce canopy 
cover below 60% to a minimum threshold of 40% will “downgrade” habitat functionality to 
dispersal only (FEIS F-17, BO 6-7). Thinning that reduces canopy cover below 60% on 
patches <0.5 acre do not count as downgraded acres and in no case will the project create 
openings >0.5 acre with < 40% canopy closure in NSO suitable NRF habitat. A maximum of 
1,292 acres may be downgraded project-wide and can occur in portions of home ranges 
(0.5-1.3 mile) but will not exceed the maximum acres allocated by nest site (Table 7). 
Across the entire planning area treatments that maintain habitat will also occur within an 
additional 4,773 acres of NRF and 988 acres of dispersal habitat.  

 
Table 6: Modeled impact, maximum treatment, and minimum canopy cover requirement 
relative to Northern Spotted Owl (NSO) suitable habitat outside of the 0.5 mile NSO core 
areas. 
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Strategic 
Category Habitat1 

Modeled 
impact 

Maximum 
treatment2 

Minimum 
canopy 
cover3 

Percent 
of 

subunit4 

Acres of 
downgrade5 

Strategic 
Ridgeline 

Area 

NRF Maintain DM 60% NA 0 

Dispersal Maintain DM 40% NA 0 

Non-habitat NA S/L NA NA 0 

Fuel 
Discontinuity 
Network or 

Research 
Natural Area 

NRF Maintain DM 60% NA 0 

NRF Downgrade  DM 40% 
<15% Patch area 
>15% Subunit area 

Dispersal Maintain DM 40% NA 0 

Non-habitat NA S/L NA NA 0 

1. Modeled habitat; NRF = suitable nesting, roosting, foraging, >60% CC and 17” QMD; Dispersal = >40% 
CC and 11” QMD; Non-habitat = < 40% cc 

2. S/L= surface and ladder fuel treatment; DM = density management (commercial removal) 
3. Minimum canopy cover is based on entire subunit, including Riparian Reserve and fisher leave blocks 
4. Percent of subunit area includes existing gaps, LHZ's, Fisher Leave Blocks and other inclusions 
5. Downgrade acres are where treatments reduce canopy cover in suitable NRF to 40-60% over >1/2 
acre 

 
Table 7: Acres of suitable nesting roosting and foraging habitat modeled within NSO home 
ranges before and after treatment with acres available to downgrade. Home ranges may 
overlap and thus acreages are not additive. Table modified from Table III-24 in the FEIS to 
the AFR ROD (2009). 

NSO Site Pretreatment NRF Post-treatment NRF 
Available to 

Downgrade 

2007 2290 2276 14 

2013 2777 2674 103 

2019 2639 2554 85 

2023 2418 2333 85 

2024 2316 2306 10 

2043 2805 2690 115 

2046 1616 1417 199 

2049 2610 2595 15 

2051 2691 2466 225 

2071 2483 2359 124 

2013A 2762 2741 21 

ARRA Funded:  436 

Entire Project:  1292 

 
Change in Fuel Model   
Stakeholder concern: Treatments will not reduce fire behavior 
Indicators: Change in fuel model 

Table 5 presents the desired changes from an array of treatments including burning. 
These will be evaluated after treatment implementation using a fuel photo series 
developed collaboratively by engaged public, the FS, and TNC. 
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Table 5:  Assumed change in fuel model (Scott and Burgan 2005) with proposed treatment 
associated with the Ashland Forest Resiliency Stewardship Project. 

 
Resulting Fuel Model by Proposed Treatment 

Current 
Fuel 
Model 

Prescribed 
burning 
only 

Surface 
fuel 
treatments 
(HP 7 
Burning) 

Surface 
fuel 
treatments 
(HP, burn, 
& pruning) 

Thin from 
below to 
0.3.-0.5 
RSDI 

Thin from 
below to 
0.4-0.6 
RSDI 

Thinning 
around 
legacy 
trees 

TU1 TL1 TL1 TL1 TL1 TL1 TL1 
TU2 TU1 TL1 TL1 TU1 TL1 TL1 
TU5 TL3 TL3 TL1 TU2 TU1 TU2 
TL3 TL1 TL1 TL1 TL1 TL1 TL1 

TL5 TL3 TL3 TL1 TU2 TU1 TL1 
TL8 TL1 TL1 TL1 TL1 TL1 TL1 
TL9 TL8 TL2 TL2 TL2 TL2 TL1 
SH7 SH4 SH4 SH4 NA NA NA 
SH8 SH4 SH4 SH4 NA NA NA 

 
Smoke Dispersion 
Stakeholder concern: Smoke will impact Ashland residents 
Indicators: Patterns of smoke dispersion 

Monitoring smoke dispersion will occur during implementation, following careful 
planning for the burns and monitoring of weather forecasts to identify favorable weather 
conditions. Test piles will be ignited and smoke observed to determine if appropriate 
dispersion patterns will occur. . Observers at a distance will relay information about smoke 
patterns as work progresses and ignitions will be adjusted to achieve stated objectives.  

 
Soil Disturbance and Effective Ground Cover 
Stakeholder concern: Equipment associated with commercial logging will negatively 

impact soils 
Indicators: Detrimental soil prevalence and effective ground cover 

 
In operational units where trees will be removed using a skidder, pretreatment soil 

disturbance and effective ground cover data will be compared to post treatment data. For 
all other operational units the FS soil scientist will utilize professional judgment and collect 
supplemental data as needed.  

Soil disturbance is bounded by maximum allowable detrimental soil disturbance (Table 
4). The limits were set relative to existing detrimental soil conditions, excluding the 
permanent transportation system. No more than 5% of the project area will experience 
detrimental soil conditions where no prior soil disturbance was observed. Where <20% of 
the site has preexisting detrimental soil conditions, management activities will add no 
more than 5% detrimental disturbance beyond the existing condition, not to exceed 20% 
total. Where >20% of the site is in a detrimental soil condition from prior activities the net 
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impact will be to decrease the total area of detrimental impact with no detrimental impacts 
where soils were previously undisturbed and less than 5% impact on previously disturbed 
soils.  

 
Table 4: Soil disturbance assesses five potentially detrimental soil conditions. Displaced 
and burned soils refer to a contiguous area >100 square feet which is >5 feet wide. 

Disturbance Definition 

Compaction Increase in bulk density of ≥15%, reduction in macropore space by 
≥50%, and/or a reduction below 15% macro porosity 

Puddling Soil deformation with ruts or imprints ≥ 6 inches 
Displacement Removal of >50% of the A horizon  
Burned Mineral soil significantly changed in color, oxidized to a reddish color, 

and the next ½ inch of blackened   
Surface erosion  Surface soil loss 100 feet through sheet, rill or gully erosion over a 

contiguous area >100 square feet, or a reduction in effective ground 
cover below the acceptable thresholds 

 
Effective ground cover is any material which is attached to or lying on the mineral soil 

surface, which is critical for slowing surface soil movement.  The Rogue River National 
Forest Land and Resource Management Plan (LRMP) and the Record of Decision for AFR 
both have specific guidelines for how much EGC needs to remain after treatments are 
complete, with the AFR criteria based on project level soil information and modeling.   
Effective ground cover minimum requirements are based on soil erosion class.   In the 
moderate erosion class (<35% gradient), effective ground cover of >60% is required in the 
first year after treatment and >70% is required after the second year. In the severe and 
very severe erosion classes (>35% gradient), effective ground cover of >70% is required in 
the first year after treatment and >85% is required after the second year. 

 
Effectiveness Monitoring 

Without multiparty monitoring there would be no effectiveness monitoring of the 
AFRSP. The questions investigated are solely developed through stakeholder interest and 
classified into Social and Ecological monitoring (Table 8). In addition generating ideas, 
monitoring partners contribute funding significant intellectual and material resources 
beyond that funded by the project. These questions range widely in temporal and spatial 
scope and data are collected on a number of different timescales (Table 9).  
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Table 8:  Social and ecological stakeholder concerns are addressed by measuring 
indicators. Lead collaborators are responsible for collecting the data to evaluate indicators.  

Stakeholder Concern Indicator Lead Collaborator* 

Social monitoring   

Outreach Effectiveness of AFRSP outreach Chris Chambers (COA) 

Community support and 
engagement 

Public knowledge and attitudes 
about AFRSP  

Mark Shibley (SOU) 

Ecological monitoring   

Water Quality, Quantity, 
and Aquatic Habitat 

Sediment deposition in creeks Ian Reid (FS) 

Macroinvertebrate assemblages Pete Schroeder (SOU) 

Bathymetry of Reeder Reservoir Pieter Smeenk  (COA) 

Sedimentation models Narcisa Pricope (SOU) 

Large Tree Retention 
and Survival 

Large tree abundance  Kerry Metlen (TNC) 

Large tree vigor Kerry Metlen (TNC) 

Insect and disease conditions Ellen Goheen (FSFHP) 

Late Successional 
Habitat 

Northern spotted owl David Clayton (FS) 

Pacific fisher David Clayton (FS) 

Arboreal rodents Todd Wilson (PNW) 

Late successional vegetation Kerry Metlen (TNC) 

Partners in Flight focal species  Jaime Stephens (KBO) 

Bird Habitat Landbird community composition Jaime Stephens (KBO) 

Landbird species abundance Jaime Stephens (KBO) 

Herbaceous Cover  Herbaceous composition Kerry Metlen (TNC) 

Fire History Fire regimes  Kerry Metlen (TNC) 

* COA=City of Ashland; FS=US Forest Service; FSFHP=USFS Forest Health Protection; KBO=Klamath Bird Observatory; PNW=Pacific 
Northwest Research Station; SOU=Southern Oregon University; TNC=The Nature Conservancy 
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Table 9: Timeline for Effectiveness Monitoring activities to address Ashland Forest 
Resiliency Stewardship Project stakeholder concerns. Sampling years either have occurred 
(prior to 2011) or are proposed to maximize sampling efficacy through the lifetime of the 
project. All funding beyond 2013 is contingent on future funding. 
 

Indicator Seasonality Year 

 Jan
 

Feb
 

M
ar 

A
p

r 

M
ay 

Ju
n

 

Ju
l 

A
u

g 

Sep
 

O
ct 

N
o

v 

D
ec 

 

Social monitoring              

Effectiveness of AFRSP outreach x x x x x x x x x x x x 2009, 2011-2015 

Public knowledge and attitudes  x x x x x x x x x x x x 2009, 2011-2015 

Ecological monitoring              

Sediment deposition in creeks        x x x x  2010-19 

Aquatic macroinvertebrates        x x x x  2010-2019 

Bathymetry of Reeder Reservoir    x x x x x     2007, 2010, 2015 

Sedimentation models   x x         2011 

Large tree abundance      x x x x    2010-19 

Large tree vigor x x x x x x x x x x x x 2012, 2013, 2017 

Insect and Disease Conditions             Annually 

Northern spotted owl  x x x         2010-19 

Pacific fisher  x x        x x 2010-19 

Arboreal rodents  x x       x x  2011, 2012, 2019 

Late successional vegetation     x x x x x x   2009, 2017 

Landbird abundance and 
community composition (point 
counts) 
     x x x x x x   

2005-2007, 2012, 
2015+ 

Landbird abundance and 
community composition 
(banding) 
     x x x x x x   2005-12 

              

Herbaceous composition      x x x     2010, 2017 

Fire regimes   x x x x x x x x   2006, 2010-13 
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Social Monitoring 
Stakeholder concern: effective fuel reduction and ecosystem restoration require 

public understanding and support 
Indicators: survey respondent support for project objectives, survey respondent 

understanding of forest issues, feedback from the Implementation Review Team 
 

Support for the project and success at communicating project goals and successes will 
be assessed through a series of surveys of the community of Ashland. The first of these was 
completed in 2009 with funding from the National Forest Foundation. Continued social 
engagement and evaluation of that component will be conducted by the COA utilizing, 
among other metrics, random surveys of the community of Ashland. In addition, SOU 
professor Mark Shibley will conduct a repeated survey of a randomly selected group of 
Ashland registered voters beginning in 2012 and continue annually through 2015. These 
two approaches will: 1) evaluate what approaches are effective for communicating goals 
and information to the local community, 2) document evolving knowledge and attitudes 
about fuel reduction and forest restoration. 

The Implementation Review Team is more integrated with AFRSP general stakeholders. 
Thus they provide critical feedback to the AFRSP Partnership Board as implementation 
plans are being developed. Review of unit maps, boundaries, prescriptions, marking, 
operations plans, mitigation provisions, and monitoring will be filtered through the lens of 
stakeholder perception. Feedback to the AFRSP Partnership Board primarily consists of 
informal communications but could involve more formal documentation as well.  
 
Ecological Monitoring 

Six additional ecological monitoring topics were raised by the stakeholders for 
which appropriate indicators, inference, and sampling scale and timing varies dramatically 
(Table 9, Figure 1). Most ecological responses depend on some characterization of 
vegetation and to some extent all six additional ecological monitoring topics rely on 
strategic use of vegetation plots and remote sensing to allow adaptive management of 
highly leveraged monitoring investment.  

Specifically, airborne LiDAR and orthorectified imagery taken in 2006, informed 
with an extensive network of 738 Common Stand Exam (CSE) plots, form the backbone for 
monitoring vegetation changes across the project area. Forty of the CSE plots were located 
in the Research Natural Area in 2009. Contractors installed the remainder of the plots in 
2010 under supervision from the USFS; personnel from TNC and the COA assisted in 
inspecting the work. At these plots species composition, trees/acre and basal area of trees 
> 5 in DBH were collected using variable radius plots. Conifer seedlings and saplings <5 in 
DBH where counted by size class on 1/100th acre fixed radius plots with hardwood 
seedlings and saplings collected on the first quarter of the plot. Crown closure was 
measured with a spherical densiometer. Fuels were measured using one Brown’s transects 
at each point. Four photos were taken at each plot, one in each cardinal direction. For 
detailed methods see Appendix 3. Primary indicators are basal area, trees per acre, 
quadratic mean diameter, canopy cover, fuel loadings, occurrence and severity of insects 
and diseases that impact trees, and vegetation cover by species. These data help structure 
the sampling, or directly provide monitoring indicators. 
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Whenever possible research will be promoted in conjunction with the AFRSP in the 
form of encouragement, logistical support, scientific advice, and limited direct field 
support. These instances will augment but not replace baseline multiparty monitoring data. 
As multiparty monitoring data become available they will be archived on the AFRSP 
Connect workspace and updated monthly. The data will be available at 
https://connect.tnc.org/sites/AFR/Pages/Home.aspx. 
 
Water Quality, Quantity, and Aquatic Habitat 
Stakeholder concern: Management activities could increase sedimentation to 

Ashland creek, degrading aquatic habitats and filling in Reeder reservoir 
Indicators: residual pool depth, substrate embeddedness, macroinvertebrate 

communities, and sediment accumulation in Reeder reservoir 
 
Strategic use of data already collected for the Ashland municipal water supply, paired 

with targeted, low cost indicators will allow potential treatment effects to be separated 
from strong temporal fluctuations in water quality, quantity, and aquatic habitat, but those 
indicators must be sampled annually (Table 9). Permanent transects installed by FS crews 
will be resampled annually by multiparty crews, primarily TNC employees and SOU 
students with direction from FS and NPS personnel (aquatic monitoring protocols in 
Appendix 4). Residual pool depth, substrate embeddedness, canopy closure, reference 
photographs, in-stream large wood, and macroinvertebrate communities have been 
sampled annually since 2010 at four permanent water quality transects (Figure 1). 
Transects were installed by FS crews but will be resampled annually by multiparty crews, 
primarily TNC employees and SOU students with direction from FS and NPS personnel. 
Sediment deposition into Reeder Reservoir and the settling ponds will be assessed by the 
COA using sonar-generated bathymetry. 

 
Large Tree Retention and Survival 
Stakeholder concern: Large, old trees could be cut and removed during commercial 

thinning, thinning and/or burning could stress large old trees.  
Indicators: cut-tree size distribution, legacy tree patch identification, legacy tree 

vigor response and retention, insect and disease incidence  
 

Stakeholder concerns over retention and survival of large old trees will be addressed 
through two strategies, careful implementation monitoring (see above) and a rigorous 
sampling framework for long-term treatment effects. 

 
Legacy tree stands will be mapped by TNC; initially by field crews, then by using LiDAR 

and spectral remotely sensed data to develop maps of large old trees. Maps will allow 
effective adaptation during design and implementation of treatments in priority areas, 
focused surveys of legacy tree retention immediately post-treatment, and provide a 
framework for sampling legacy tree vigor and growth responses. 

Retention and vigor response of legacy trees, defined as > 150 years old, will be limited 
to critical and relatively abundant tree species in the Ashland watershed: ponderosa pine, 
Douglas-fir, Pacific madrone, and black oak. We anticipate that sugar pine is too rare to be 
sampled for vigor without excessive cost but partnering with the USFS Forest Health 
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Protection  will increase the opportunity for acquiring some data.. Sample plots will be 
identified and permanently monumented using a steel tag at 4.5 ft on the uphill side of the 
sample tree. All sample plots will be georeferenced with a differentially corrected location 
accurate to within 3-5 m. A 5-year treatment response sample period will help inform 
adaptive management, particularly in regard to direct treatment effects, with the 
realization that responses will be incomplete. Trees will be sampled in the summer of 2013 
(pretreatment), 2017 (five years post treatment), and in 2022 or when funding is available 
(Table 9). For each species of interest, 30 treated and 15 untreated trees will be selected at 
sites distributed throughout the watershed, stratified by biophysical setting proportional to 
representation in the project area: 180 total sample plots. Sampled trees will avoid old 
clearcuts but 15 of the treated trees will be selected from areas that have previously 
received treatment (shaded fuel breaks or thinning). This will result in three broad 
treatments: untreated, neighbor removal, and staged neighbor removal. Sampling assumes 
that all plots will receive prescribed fire. For further methods see Appendix 5.  

Tree mortality data for the Watershed, based on aerial detection surveys performed by 
US Forest Service Forest Health Protection and Oregon Department of Forestry staff, is 
available in digital format from 1951 -2012 and will continue to be available on an annual 
basis.  These data will help inform mortality trends for treated and untreated areas. Forest 
Health Protection will provide information on insect and disease conditions including plot-
and survey-based assessments of distribution, severity, and impacts of forest insects and 
pathogens. 
 
Late Successional Habitat 
Stakeholder concern: Active management could detrimentally impact late 

successional wildlife habitat 
Indicators: population dynamics of late successional wildlife species, habitat use by 

late successional wildlife species before and after treatment, and distribution of 
late successional vegetation throughout the watershed before and after project 
completion 
 
The chief strategy for evaluating changes to late successional habitats will be to use 

wildlife population dynamics and behavior as bioindicators of late successional habitat 
quality and quantity. Population size, home range size and spatial pattern, and habitat use 
by the Northern spotted owl, pacific fisher, and arboreal rodents (including the Northern 
Flying Squirrel) will be assessed using live capture and release methods and radio collar 
tracking. Wildlife biologists with the FS lead this monitoring but they are supported by a 
host of volunteers, TNC personnel, and SOU students. Landbird communities (below) will 
also provide inference about late successional habitats in the watershed. A secondary 
strategy is to identified existing late successional habitat using the CSE plots and to 
interpolation from those plots to the entire watershed using remote sensing techniques.  

 
Bird Habitat 
Stakeholder concern: fuel reduction treatments may not accomplish meaningful 

restoration for landbirds 
Indicators: landbird community composition, and identification of individual bird 

species utilizing specific habitats 
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A principal strategy for evaluating restoration effectiveness is to observe how landbird 

communities respond to treatments over time. Shifts in landbird communities – along a 
gradient driven by preference for open through closed forest - will be measured with point 
count transects calibrated by annual observations at mist net stations in the surrounding 
area. Point counts were conducted in project areas before treatment (2005-2007, and 
2012), and will be repeated > 2 years after commercial thinning, when funding is available. 
Breeding season songbird point counts were conducted in early June 2012 at 9 sites in the 
Ashland watershed stratified by slope, aspect, and topographic position ranging in 
elevation from 2500-5500 ft. Paired stands within sites were sampled to characterize 
stands that will receive density management treatment (in the summer/fall of 2012 or 
spring of 2013) and stands that were not scheduled for treatment but avoided historic 
clearcuts. Monitoring locations were buffered from the treatment edge by at least 50 m and 
were be separated by at least 200 m. Beginning in 2005, Klamath Bird Observatory has 
operated their mist net ecological monitoring station between June and October of every 
year to learn about bird population trends, breeding success, health, and longevity. Mist 
nets will be used to capture, band and release birds while surveying the areas using area 
search and checklist methodologies. It is anticipated that this effort will continue annually 
for the foreseeable future.  
 
Herbaceous Recovery and Response 
Stakeholder concern: fuel reduction treatments might not accomplish meaningful 

restoration for understory plants, non-native plant species might respond to 
thinning and/or burning 

Indicators: herbaceous cover in Common Stand Exam plots 
 
Recovery and response of the herbaceous plant community will be addressed both by 

implementation monitoring to evaluate short-term impacts and permanent vegetation 
plots to evaluate longer trends. Effective ground cover and damage to sensitive plants will 
be monitored by FS personnel before and after treatments are implemented. In addition 
however, herbaceous plots located at 180 of the CSE plots will allow a quantitative sample 
of herbaceous cover before and after comparison of herbaceous communities and their 
response to treatment. This sampling will capture any trends that occur across the entire 
project area. Further funding will be necessary to return to these plots in 2015 to assess 
treatment response. See Appendix 6 for more detailed methods. 

 
Research 

While the AFRSP is not a designed experiment and funding for monitoring is intended 
only to guide informed adaptive management, this project could be useful to researchers. In 
the event that a non FS researcher would like to conduct their work in association with 
AFRSP, they must submit a proposal for review to the MAC and complete the appropriate 
paperwork, found in Appendixes 7 and 8. In accordance with the guidelines for conducting 
research on TNC preserves, an annual report of research progress should be submitted by 
April 1st and all products generated should be submitted to the MAC. 

 
Funding 
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Basic monitoring oversight, some fieldwork, and data management are funded through 
September 2013 by the American Recovery and Reinvestment Act of 2009. This funding 
supplements ongoing work by academic, federal, and private collaborators and aggregates 
those efforts into a cohesive package. Funding for monitoring oversight do not continue 
beyond 2013, nor does funding for posttreatment evaluation of treatment effectiveness 
indicators. 
 
Funding needed 

• Post treatment bird monitoring analysis and report–2017, $135,000  
• Overstory, shrubs, herbaceous, fuels, analysis, and report – 2015, 4 crew members, 

3 months, >$48,000 
• LiDAR flight of 18,000 ac at >$4/ac– 2015, $72,000 
• Multiparty monitoring coordinator, analyst and writer, half-time,  2014-2015, 

$50,000/year  
• Turbidity sensors for the East and West Forks Ashland Creek –2011, $3,800 for unit 

+ $700 for installation and maintenance each 
 
Funding obtained 

 Macroinvertebrate sample processing ($1000/year – donation from BLM) 
 Reference forest conditions ($484,000 over 2011-2016, TNC)  

o Fire histories 
o Stand reconstructions 
o Historical aerial photo acquisition  

 Social surveys ($12,000 over 2011-2016 TNC and ARRA) 
 Pretreatment (2012) bird monitoring in Strategic Ridgeline Areas ($22,000 ARRA) 

 
Science Delivery 

Science outreach will be primarily through the AFRSP website, field tours, local 
meetings, and upon AFRSP Partnership Board review, local media. Raw data will be 
available upon request but summaries and analysis will be provided as deemed 
appropriate by the AFRSP Partnership Board, and the MAC. Multiparty monitoring data will 
also be used in planned speaking events. Basic summaries and progress updates will be 
posted on the AFRSP monitoring sign at Lamb Saddle and in a biannual monitoring update 
posted to the AFRSP website. When and if partner staff capacity to manage the archive is 
depleted, the database will be maintained at an as-yet unidentified data repository, likely 
associated with USFS or SOU.  
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Figures 
 

 
 
Figure 1:  Multiparty monitoring in the Ashland watershed is distributed throughout and 
around the project area. 
 
 
  



AFRSP – Multiparty Monitoring Plan  
 

Page 23 of 41 
 

Appendixes 

Appendix 1:  Contact information for engaged collaborators involved in the Ashland Forest 
Resiliency Stewardship Project Multiparty Monitoring. 
 

Name Role* Phone email 

Bey, Marko LRP - Director 541-488-0208 marko@lomakatsi.org  

Borgias, Darren TNC - SWOR Program Manager 541-770-7933 dborgias@tnc.org  

Boucher, Don FS-Project Manager 541-552-2913 dboucher@fs.fed.us  

Brazier, Joni  FS-Soil Scientist 541-471-6760 jdbrazier@fs.fed.us  

Chambers, Chris COA - Forest Resource Specialist 541-552-2066 chamberc@ashland.or.us  

Clayton, Dave FS-Wildlife Biologist 541-618-2054 dclayton@fs.fed.us  

Cullumbine, Justin LRP - Director 541-488-0208 justin@lomakatsi.org  

Del Pizzo, Niki LRP - Education and Outreach 541-488-0208 niki@lomakatsi.org  

Fitzgerald, Alicia COA - Project Assistant 541-552-2062 taylora@ashland.or.us  

Goheen, Ellen FSFHP-Plant Pathologist 541-858-6126 egoheen@fs.fed.us  

Johnson, Steve FS-Recreation 541-552-2908 srjohnson@fs.fed.us  

Karns, John COA-Fire Chief 541-482-2770 karnsj@ashland.or.us  

Main, Marty COA-Contract Forester 541-778-4545 mmain3@mind.net  

Metlen, Kerry TNC-Forest Ecologist 541-770-7933 kmetlen@tnc.org  

Mickley, Donna FS-District Ranger 541-552-2903 dmickley@fs.fed.us  

Moody, Blair BLM/FS-Biomass Lead 541-618-2207 Blair_Moody@BLM.gov  

Olson, Derek TNC- Research and Monitoring Assistant 541-770-7933 dolson@tnc.org  

Pricope, Narcisa SOU-Assistant Professor 541-552-8185 pricopen@sou.edu 

Reid, Ian FS-Fisheries Biologist 541-261-2722 ireid@fs.fed.us  

Rolle, Wayne FS-Forest Botanist 541-618-2056 wrolle@fs.fed.us  

Schaup, Bill FSFHP-Plant Pathologist 541-858-6125 bschaupp@fs.fed.us 

Schroeder, Pete SOU-Associate Professor 541-552-6871 pschroeder@sou.edu 

Shibley, Mark SOU-Professor of Sociology 541-552-6761 shibleym@sou.edu 

Smith, Gary FS-Fire Management Officer 541-552-2904 gjsmith@fs.fed.us  

Smeenk, Pieter COA-Associate Engineer 541-552-2413 smeenkp@ashland.or.us 

Stephens, Jaime KBO-Research and Monitoring Director 541-282-0866 jlh@klamathbird.org 

Wilson, Todd PNW-Wildlife Biologist 541-750-7288 twilson@fs.fed.us 

* COA=City of Ashland; FS=US Forest Service; FSFHP: FS Forest Health Protection; KBO=Klamath Bird 
Observatory; LRP=Lomakatsi Restoration Project; PNW=Pacific Northwest Research Station; SOU=Southern 
Oregon University; TNC=The Nature Conservancy 
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Appendix 2: Summary of reference forest condition research to develop restoration guidelines 

for mixed conifer/hardwood forests of southern Oregon.  

  

Restoring forests resilient to frequent fire in southern Oregon 
Funded by Priscilla Bullitt Collins Trust Northwest Conservation Fund 

Timeline: from 2011-2015 

Darren Borgias, Southwestern Oregon Program Manager,  

Dr. Kerry Metlen, Southwestern Oregon Forest Ecologist, The Nature Conservancy in Medford, 

Oregon 
Cooperators: Dr. Carl Skinner, Geographer, U.S. Forest Service Pacific Southwest Research Station; Don Boucher, 

Rogue River-Siskiyou National Forest; Guenther Castillon, Assistant Forest Silviculturist, Rogue River - Siskiyou 

National Forest; Tom Sensenig, Ecologist, Rogue River - Siskiyou National Forest, Terry Fairbanks, Medford 

Bureau of Land Management, Max Bennett, Forestry & Natural Resources Agent, Oregon State University 

Extension Service, Dr. Mark Shibley, Sociology and Environmental Studies, Southern Oregon University 

Forest restoration is a growing emphasis for land managers across the west. Treatments are prescribed 

to thin densely crowded forests to reduce susceptibility to severe fire and to promote abundant clean water 

and wildlife. This work will provide baseline knowledge about fire regimes that shaped historical forests, 

as well as the nature of forests that historically were resilient to frequent fires. Reference forest conditions 

will provide a baseline for evaluating restoration treatments and for guiding ongoing and future 

restoration projects.  

The Priscilla Billitt Collins Trust Northwest Conservation Fund is one third of a Trust left by Priscilla 

Bullitt Collins to The Nature Conservancy. The Northwest Conservation Fund is managed by the 

Washington Field Office and its Board of Trustees for stewardship of lands and waters that further TNC’s 

mission within the Northwest including Washington, Oregon, Idaho, Montana, Alaska, British Columbia 

and Northern California. This mission is to enhance appreciation for and understanding of the need for 

excellence in land conservation, adaptive management, and innovative approaches that deliver on-the-

ground results.  

The Northwest Conservation Fund granted Darren Borgias and Kerry Metlen of The Nature 

Conservancy in Medford, Oregon $1.5 million to be spent over five years. Beginning in June 2011 we 

will empirically describe fire histories and historical stand structures across 10 biophysical settings in the 

Ashland watershed and on three sites in each of the Applegate, Illinois and Middle Rogue watersheds. 

This will be done using three approaches: analyzing fire scars for evidence of historical fires, identifying 

historical conditions from existing old trees and downed logs, and by interpreting aerial photographs 

taken in the 1930’s. These data will help refine prescriptions based on forest setting and provide a 

baseline for prescribing different stand treatments across a larger landscape.  

Reference conditions will be used to inform and evaluate stewardship actions in the Ashland 

watershed and in the Applegate valley. The Ashland watershed is important for the quality of existing old 

growth forests, meaning that there are legacy trees as components of stands now dominated by younger 

trees. In the Applegate Valley a more experimental approach will be taken with grant funds used to 

complete treatments that are part of an existing designed initiated by the Ecological Restoration Institute, 

Bureau of Land Management, and US Forest Service. 

A final component of the study provides outreach to the community through various mechanisms and 

pairs with work conducted by the Ashland Forest Resiliency project to evaluate knowledge of forests and 

restoration in the general community. This will involve public surveys administered by Southern Oregon 

University of communities throughout the Rogue Basin. In 2015 we will host a conference to bring 

together scientists and practitioners to share lessons learned and promote pragmatic, thoughtful 

conservation of forests, clean water, and abundant wildlife.  
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Appendix 3: Contract field guide for Common Stand Exam plots, assembled by Guenther 
Castillon of the USFS Rogue River-Siskiyou National Forest in 2009. 
 
To Be Attached in the final document, available upon request.  Attached separately 
for Monitoring Advisory Committee Review 14 January 2013. 
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Appendix 4: Aquatic monitoring protocols for the Ashland Forest Resiliency Stewardship 
Project. 

 
Ian Reid, ireid@fs.fed.us, 541.261.2722 
Updated: Kerry Metlen, kmetlen@tnc.org, 541.770.7933 
 

Background 
In effort to address Section C-1 of the Ashland Forest Resiliency (AFR) Technical Proposal Appendix 

TP-A: Monitoring Strategy (p12), representatives of the City of Ashland (CoA), U.S. Forest Service (USFS), 
Southern Oregon University (SOU), and The Nature Conservancy (TNC) met August 18, 2010 in Ashland, 
Oregon to develop an action plan focusing on initial implementation effectiveness and aquatic 
monitoring.  According to this appendix, the USFS will implement monitoring for, “sediment in stream 
consistent with the Environmental Protection Agency (EPA) standards for Total Maximum Daily Load 
(TMDL).  It was originally proposed to measure changes in accumulated sediment in the catch basins 
built on both the east and west forks of Ashland Creek immediately above Reeder Reservoir”.  

While there are no established TMDLs for creeks in the Ashland Watershed (there are no existing 
303d sites per the Clean Water Act), the physical habitat monitoring for sediments addresses one of the 
primary concerns of the stakeholders; namely that AFR activities in the watershed may enhance erosion, 
contributing to increased sedimentation and associated detrimental effects to water quality.  

Current promulgated water quality standards for sediments are delineated using instantaneous 
turbidity, a surrogate for suspended sediment. Excessive turbidity can cause detrimental effects to 
organisms both in the suspended stage (e.g., clogging fish gills, interfering with prey capture) or in the 
sedimentation stage, after the solids have dropped out of suspension (e.g., loss of macroinvertebrate 
habitat, smothering of fish eggs). Turbidity is typically measured in Nephelometric Turbidity Units (NTU), 
and is governed by OAR 340-041-0036, which states that “No more than a ten percent cumulative 
increase in natural stream turbidities may be allowed, as measured relative to a control point 
immediately upstream of the turbidity causing activity.” However, turbidity is naturally occurring and 
highly variable on a daily, seasonal, and annual basis. Additionally, short-term spikes in turbidity may be 
short lived and not contribute to a “cumulative increase” in stream turbidities.  

To more appropriately address sediment effects of AFR activities, we measure surrogate 
parameters, indicative of streambed sedimentation in the Ashland Creek watershed, with an 
impairment criterion of no more than a ten percent change in accumulated fine sediments. Here, we 
measure sediments using two techniques; (1) Wolman pebble counts; a direct measure of sediment size 
in the streams, and (2) Residual pool depth, a measure of habitat availability directly impacted by 
accumulated sediments. 

Additional parameters reflect concerns of stakeholders for potential impacts on aquatic habitat: 
(1) Canopy closure, (2) Instream large wood, (3) Photo points, and (4) aquatic macroinvertebrate 
assemblages. 

Canopy closure was chosen as a quick, relatively easy measure that would adequately capture 
potential effects of thinning on the riparian zone. Instream large wood was selected for its potential to 
reflect the potential influence to stream morphology, organic carbon inputs, and aquatic habitats 
resulting from the AFR implementation (USFS 2009). Photo points allow for a gross overview of stream 
conditions over time. Aquatic macroinvertebrates were chosen due to their use as a bioassessment 
indicator, responding to a variety of stressors, both short- and long-term, including sedimentation. All 
parameters chosen for monitoring are presented in Table 1. 
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Table 1. Parameters, rationale, and methodologies of water quality monitoring of the AFR project to detect impacts. 

Parameter 
 

Purpose 
 

Method 
 

Reference 

Aquatic 
Macroinvertebrates 

 

Sensitive to a variety of short- 
and long-term stressors 

 

EPA Targeted Riffle 
 

USEPA 2001 

Canopy Closure 

 

Changes in riparian vegetative 
closure 

 

Densiometer 
 

Lemmon 
1956 

Instream Large 
Wood 

 

Large-scale changes in stream 
structure 

 

Direct Counts 
 

Reid, pers. 
com. 

Photo Points 

 

Large-scale changes in stream 
vegetation composition 

 

Digital Camera 
 

NA 

Residual Pool Depth 

 

Measure of slow water habitat, 
reduced with increasing 
sedimentation 

 

Direct measurement 
at riffle crest  

Reid, pers. 
com. 

Wolman Pebble 
Counts   

Direct count of substrate size 
and sedimentation    

Sample Counts 
 

Bevenger and 
King 1995 

 

Sites 
Sites were selected non-probabilistically to incorporate sites with historic data and concurrent 

USFS monitoring activities, as well as to be placed in locations most likely to exhibit effects from AFR 
treatments (e.g., downstream of activities, in the lower portions of the creeks) (Figure 1, Table 2). Other 
sites were considered during a pilot phase, but ruled out due to ephemeral conditions and low/non-
existent discharge. 

 
Table 2. Sites being monitored for water quality impacts of AFR activities on Ashland Creek. Historic sites have a 

history of monitoring by the Forest Service but these protocols were initiated at all four sites in 2010.Starting 
coordinates delineate the bottom of the reach, ending coordinates of the top (monitoring activities generally start 
downstream and work upstream). Density management (DM) and surface and ladder fuel treatment (SL) was 
conducted on only a percentage each reach’s basin by the ARRA funded AFR project. 

 

  
 Starting coordinates 

 
Ending coordinates 

  
 

 
 

Reach 
Name  

Status Latitude Longitude 
 

Latitude Longitude 
 

Elev. 
(m) 

Watershed 
size (acres) 

DM 
Treated 

SL 
Treated 

East Fork 
 

Historic 42.1523 -122.711 
 

42.1522 -122.710 
 

887 5193 3% 9% 

Reeder 
Gulch  

New 42.1555 -122.723 
 

42.1541 -122.724 
 

883 472 13% 19% 

South 
Section 20  

New 42.1589 -122.719 
 

42.1584 -122.720 
 

856 171 3% 4% 

West Fork 
 

Historic 42.1489 -122.716 
 

42.1488 -122.717 
 

899 6756 1% 2% 

 
Sites with historic data are from USFS/BLM Aquatic and Riparian Effectiveness Monitoring 

Program (AREMP) and include data on pebble counts, pool depth, and instream large wood (and 
possible macroinvertebrates) in 2003 (note that these specific reaches may not overlap with current 
sites, but are within the same sub-watershed). 

Reach lengths at all sites are150 meters. Previous research has shown that the reach length 
necessary to incorporate all microhabitat variation and to adequately sample stream geomorphology is 
40Xs the typical stream width (hence a stream 5 meters wide needs a 200 meter reach); however most 
sampling programs establish a lower minimum reach length of 150 meters (Kaufmann et al. 1998). 
Because all streams sampled exhibited relatively narrow widths, we used this minimum standard. Sites 
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are landmarked with aluminum nails and markers at the downstream and upstream end of the 
monitoring reach. 

 

 

 

Figure 1. Map showing location of water quality monitoring sites, contributing watersheds, and location of 

AFR activities. Note that both the downstream and upstream locations for the water quality reaches are 
shown. 
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Methods 

Aquatic Macroinvertebrates 
Benthic macroinvertebrates are collected using the Target Riffle (TR) habitat techniques of the 

USEPA EMAP (Environmental Monitoring and Assessment Program) (USEPA 2001). In brief, a 1 ft wide 
kicknet or Surber (500µm mesh) is used to collect eight ft2 of riffle habitat which is composited into a 
single sample (total area = 0.744 m2). At each of the eight subsamples, the substrate immediately up-
stream of the net is dislodged and scrubbed, causing displaced macroinvertebrates to flow into the 
collection net. Collections are made yearly by students of SOU under the guidance of NPS, SOU faculty, 
and USFS staff. Samples are preserved in 95% ethanol, and initially processed by Dr. Peter Schroeder 
(SOU) with follow-up analyses by the Bureau of Land Management National Aquatic Monitoring Center 
(aka USU BugLab). Coordination with the BLM laboratory is done by Ian Reid (USFS). 

 
Canopy Closure 

Riparian canopy closure is measured at a single point in the reach (at the starting point) using a 
spherical densiometer (Figure 2). At breast height (~ 4 ft), the densiometer is held level and the number 
of gridded intersections with vegetation obscuring the point are counted and recorded. Four 
measurements are taken: upstream, left bank, right bank, and downstream. The measurements are then 
averaged into a single value for the reach (Lemmon 1956). The values are then calculated as a percent 
coverage by dividing the average points by the total possible points. 

 
Instream Large Wood 

Woody debris counts are performed by walking upstream from the starting coordinates and 
counting all large dead wood touching the active stream channel in three size classes (small (≥ 12” and ≤ 
24” diameter and ≥25 ft and ≤ 50 ft long); medium (≥ 24” and ≤ 26” diameter and ≥50 ft long); and large 
(≥ 36” diameter and ≥50 ft long). Changes and trends in both overall volume and individual size classes 
can then be tracked. 

 
Photo points 

A digital camera is used to record the general conditions of the stream corridor. Photos are taken 
upstream, downstream, and on the left/right banks from the middle of the channel. 

 
Residual Pool Depth 

Pool depth is measured progressing upstream, using a meter stick to measure stream depth at 
selected points. Where a pool is encountered, the observer measures the maximum depth, and then the 
height of the pool tail crest (the pool outflow, also referred to as the riffle crest). The difference 
between the maximum depth and tail crest is the “Residual Pool Depth” and represents the pool depth 
if flow was to cease. Each pool is uniquely identified and recorded in these upstream surveys. Under 
conditions of increasing sedimentation, residual pool depth would be expected to decrease over time as 
these depositional areas fill in with accumulated coarse and fine sediments (e.g. Suttle et al. 2004; Cover 
et al. 2008). 

 
Wolman Pebble Counts 

Pebble counts are conducted by “zig-zagging” up the stream channel and haphazardly touching a 
substrate over the toe of the observer’s wader approximately every seven feet (Bevenger and King 
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1995). This method progresses until a total of 100 particles have been touched and their size recorded. 
When measuring individual particles, the  size of the intermediate axis is recorded using a modified 
Wentworth scale (<2mm; 2 – 4 mm; 4 – 8 mm; 8 – 16 mm; 16 – 32 mm; etc.). These pebble counts can 
then be used to track the amount of small sediments (e.g., <2mm) and also the median substrate size to 
track the potential for increased cumulative sediments during the AFR activities. 

 

Timing and Reporting 
Monitoring is done in September of each year, and commenced in 2010. Due to the multi-party 

monitoring aspect, not all variables are measured on the same day (macroinvertebrate monitoring is 
done separate from physical habitat). 

Reporting of results and synthesis is still in a preliminary stage, however all data are archived and 
available freely upon request from The Nature Conservancy. Reporting will include the examination of 
the potential for increasing sedimentation (using the criteria threshold of no more than a 10% increase 
in cumulative sediments) using pebble counts and residual pool depths as surrogates. Since 
macroinvertebrates have a long history as bioassessment tools, reporting will also focus on changes in 
IBI (Index of Biological Integrity) and O/E (Observed/expected) ratios of taxa loss to detect impairment. 
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Appendix 5: Detailed methods for evaluating the response of large, old (legacy) trees to 
treatments associated with the Ashland Forest Resiliency Stewardship Project. 

 
Kerry Metlen, Ph.D., The Nature Conservancy in Oregon – kmetlen@tnc.org 

 
Introduction 
 Retention of large old legacy trees and their response to treatments are key factors for Ashland Forest 
Resiliency (AFR) stakeholders and a critical component of AFR multiparty monitoring. The driving factor behind the 
Record of Decision for AFR was protection of values of interest, including the protection and maintenance of legacy 
(>150 year old) ponderosa pine and Douglas-fir trees.  The Environmental Impact Statement for the AFR found that 
natural processes, specifically fire, are not likely to function in a manner that maintains those values of interest 
without management intervention, including fuel management and forest density reduction.  Pine and oak 
dominated stands were identified by the community alternative as the second priority for treatment, below the 
Wildland Urban Interface and followed by low elevation south and westerly slopes where remnants of once open 
groves of legacy ponderosa pine, Douglas-fir, and pacific madrone with scattered black oak are frequent. Varied 
stands with legacy trees can be found in all settings. 

The desired effects of proposed actions are that treatments will lead to increased retention of legacy 
trees in the longer term.  Regarding legacy ponderosa in particular the literature is clear; carefully applied 
commercial thinning can increase their physiological performance and growth (Fajardo et al. 2007, Latham & 
Tappeiner 2002 McDowell et al. 2003, review by Kolb et al. 2007) and resilience to bark beetles (review Fettig et al. 
2007), though their response is not guaranteed (e.g. Skov et al. 2005, Roccaforte et al. 2010) and can take up to 4 
to 20 years to manifest (Latham and Tappeiner 2002, McDowell et al. 2003).  In western Oregon, legacy ponderosa 
pine and Douglas-fir both responded to low (5-30 ft

2
/ac) and high (74-243 ft

2
/ac) levels of retained trees (Latham 

and Tappeiner 2002).  Interestingly the more moderate treatments elicited a similar response as the more 
intensive treatments, particularly for legacy Douglas-fir, but trees with fewer competitors responded more 
strongly to the treatments.   

Black oak and Pacific madrone responses to thinning are less well understood.  Younger Pacific madrone 
have been shown to exhibit shock with excess canopy removal, but younger black oak have been shown to 
respond favorably with diameter growth and epicormic branching (McDonald and Vaughn 2007).  Legacy Oregon 
white oak, closely related to the California black oak, can respond favorably to neighbor removal and benefited 
most when all neighbors were removed (Devine and Harrington 2006); importantly, this study noted no negative 
effects of windthrow or mortality.   
  Prescribed burning is necessary for reducing fuels (Finney et al. 2005, Stephens et al. 2009, Prichard et al. 
2010, Martinson and Omi 2013), reducing abundance of fire sensitive tree regeneration (Schwilk et al. 2009), and 
can help reduce dwarf mistletoe infection severity (Hessburg et al. 2008).  Increased vigor of legacy trees can be 
maintained after thinning and prescribed fire (Fulé et al. 2005).  However, even careful application of prescribed 
fire can result in accelerated legacy tree mortality (Maloney et al. 2008, Roccaforte et al. 2010), increase bark 
beetle activity (Fettig et al. 2010, review Fettig et al. 2007), and reduced vigor compared to the effects of strictly 
mechanical treatments (Fajardo et al. 2007).  Importantly however, thinning and burning treatments dramatically 
increase the likelihood that legacy trees will survive a subsequent wildfire (Ritchie et al. 2007), and less water 
stressed trees are more likely to survive prescribed fire (Van Mantgem et al. 2013).  Ignition patterns, burning 
residence time, and litter raking can also decrease the likelihood of undesirable burn effects on legacy trees (Hood 
et al. 2010). For black oak, the best predictor of post-burn mortality is the average height and basal area of 
Douglas-fir (Cocking et al. 2012), underscoring the need for conifer removal in advance of burning. 

Multiparty monitoring of legacy tree retention is primarily to ensure no legacy trees are accidentally cut.  
To this end commercial thinning units will be carefully surveyed before treatment for legacy trees that have been 
mistakenly marked to cut and after treatment to detect incidental legacy damage.  Surveys will be conducted by 
stakeholders, the Implementation Review Team, and multiparty monitoring crews.  Additionally, collaborative 
marking crews will tally all trees marked to be cut by subunit so that a comprehensive list of marked trees will be 
available for stakeholder review. 
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Hypotheses 
Keen interest of engaged stakeholders and the potential for both positive and negative treatment responses 

elevate the need for multiparty monitoring of legacy trees to include treatment effectiveness monitoring.  This 
validation monitoring could test three hypotheses: 

 Treatments will not impact legacy tree vigor 

 Treatments will not impact legacy tree growth rates 

 Treatments will not impact legacy tree mortality rates 
 
Indicators 

 Change in legacy tree Keen vigor index and Waring radial growth index (Keen 1945 and Waring et al. 
1980)  after treatment compared to controls  

 Change in legacy tree basal area annual increment (BAI) after treatment in compared to controls 

 Change in canopy fullness after treatment compared to controls 

 Black oak  epicormic branching significantly increased after treatment compared to controls 

 Significant change in legacy mortality rate after treatment compared to controls 
 
Sample Design 

Effectiveness monitoring will focus on the treatment response of legacy trees, defined as > 150 years old.  
Monitoring will be limited to critical and relatively abundant tree species in the Ashland watershed: ponderosa 
pine, sugar pine, Douglas-fir, Pacific madrone, and black oak.  An initial round of measurements will be taken in 
2012 and sample plots will be identified and permanently monumented using a steel tag at 1.7 m on the uphill side 
of the sample tree.  All sample plots will be georeferenced with a differentially corrected location accurate to 
within 3-5 m. 

A 5-year treatment response sample period will help inform adaptive management, particularly in regard 
to direct treatment effects, with the realization that responses will be incomplete.  Legacy tree response to 
treatment can be rapid and long lasting, but growth improvements are likely to take at least 4-5 years to be 
significant (Latham and Tappeiner 2002, McDowell et al. 2003).   Oregon white oak response is detectable within 5 
years of treatment (Devine and Harrington 2005) but black oak have a more conservative life strategy and it is 
difficult to determine how long it will take for them to exhibit a response to treatment.  We propose to sample 
legacy trees in the summer of 2013 (pretreatment), 2017 (five years post treatment, and in 2022) or when funding 
is available.   

For each species of interest, 30 treated and 15 untreated trees will be selected at sites distributed 
throughout the watershed, stratified by biophysical setting proportional to representation in the project area: 225 
total sample plots.  Sampled trees will avoid old clearcuts but 15 of the treated trees will be placed in areas that 
have previously received treatment (shaded fuel breaks or thinning).  This will result in three broad treatments: 
untreated, neighbor removal, and staged neighbor removal.  Sampling assumes that all plots will receive 
prescribed fire. 

This sample size was selected based on Latham and Tappeiner (2002) who successfully detected 
differences in basal area increment with thinning and a power analysis using 644 potential legacy trees from the 
Common Stand Exam data.  Percent of tree height with live canopy is a key metric for determining legacy tree 
vigor.  From the Common Stand Exam data standard deviation of canopy percent was 13% with a mean of 50%.  
Given this standard deviation, desired alpha of 0.05, and desired power of 0.8 the sample size needed to detect a 
change in canopy percent of 10% is 20 trees per treatment, suggesting a sample size of >15 would be optimal for 
detecting a change in canopy percent for legacy trees.  

Sampling locations will be identified beginning with the Ashland Forest Resiliency (AFR) treatment 
footprint as of June 2013 with the intent to have all samples within or near the project footprint.  In order to 
collect sufficient untreated plots it is possible some will be just outside the project area.  From the study area a 
remotely sensed map of legacy conifer locations developed by The Nature Conservancy will be used to target 
sample locations.  Samples will be stratified by biophysical setting, treatment history, and proposed treatment.  In 
order to avoid sampling bias, plot centers will be allocated using GIS, but then the living legacy with live canopy of 
>20% closest to the remotely sensed likely legacy pixel will be measured.  In the event that many legacies are 
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encountered the sample tree will be randomly selected from this limited population. Whenever possible, legacy 
trees of multiple species will be monitored in close proximity. 

Pacific madrone and black oak legacies are more difficult to remotely sense.  First, we will sample as many 
hardwood legacies as possible in conjunction with the conifer sampling.  Then, we will develop a potential tree list 
from previous efforts in the watershed.  These datasets include the Common Stand Exam plots, Collins stand 
reconstruction plots and previous legacy mapping efforts.  Each known tree will be associated with appropriate 
strata and then the remaining trees of each species will be randomly selected from that list until 45 samples of 
each species are attained. 

Legacy trees will be identified using a field estimate of age using Van Pelt’s (2007) classification for 
Douglas-fir and ponderosa pine.  Van Pelt classifications have been used in the Ashland watershed on 272 cored 
legacy trees with an error rate of 10% overall, 14% for ponderosa and 9% for Douglas-fir (Metlen unpublished 
data).  To supplement Van Pelt classifications, diameter limits have been derived from ponderosa pine and 
Douglas-fir (Table 1).  Definitions for black oak and Pacific madrone legacies do not exist so size limits will be used 
exclusively.  Pacific madrone legacies will be classified by diameter or a root crown diameter of >3 ft but that 
definition will be refined with a component of this sampling.  All trees will be assigned an age based on size-age 
equations developed from extensive sampling in the Ashland watershed (Metlen, unpublished data).  Very 
questionable individuals will be cored to ensure that they are >150 years old, but coring will be minimized to 
maximize efficiency. 
 
Table 1:  Diameter at breast height of trees 150 years old by species. For conifers two groups of canopy positions were 
used: suppress (intermediate or suppressed trees) and free growing (dominant, co dominant, or open grown trees).   

Species Canopy position Diameter (in) Lower 95% Upper 95% 

Ponderosa pine (N=64) 
Suppressed 17.4 14.4 21.2 

Free growing 22.6 19.9 25.1 

Douglas-fir (N=208) 
Suppressed 28.7 25.6 32.9 

Free growing 33.9 31.9 36.5 

Sugar pine (N=25) All 28.4 24.3 35.7 

Black oak (N=10) All 12.4 11.0 14.9 

Pacific madrone (Supposition) All 20.0 * * 

 
 
Tree level sampling 

At each legacy tree a suite of measurements will be made to characterize the tree itself (Data Dictionary 
1), and another suite of measurements will quantify the existing and future competitive environment for the 
sample tree on a 0.1 ac (37.2 ft radius) plot centered on the legacy tree (Data Dictionary 2).  Two representative 
photo points will be taken at each tree with the distance and azimuth from the tree to the photo point noted to 
facilitate replication of the photo point in the remeasurement period.  The photos will be taken with the target 
legacy tree in the center of the frame  1) with the image roughly at eye-level, capturing the arrangement  of tree 
boles, and 2) a second photo vertically above the first capturing the full crown of the legacy tree and canopy of the 
adjacent stand. We will use TNC’s Canon Power Shot SX230 HS camera on automatic mode and photos will be 
taken from an elevation of 1.7 m (5.5 feet) unless otherwise noted.  The photo point should fall between 30.5 and 
60 m (100-200 ft) and with a preference for a cross-slope perspective.  Given the complex topography of the 
watershed however preference will be given for a reference photo point that provides the most characteristic view 
of the tree.     

Measurements taken at every tree include: plot canopy base height, tree condition code, species, 
diameter at breast height, canopy position, vigor, crown percent, crown dieback, epicormic branching, Van Pelt 
age class, bole damage, canopy damage, dwarf mistletoe severity, wind damage, animal damage, bole char height, 
canopy scorch, and attacks of  bark beetles, defoliators, and boring insects.   

Vigor will be a response variable in itself and will be used as a covariate in the analysis of treatment 
response.  Canopy fullness is a composite variable that will be derived from crown percent, the percent of tree 
height in live crown excluding epicormic branches, and crown dieback as a separate response variable: Canopy 
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fullness = Canopy % - (Canopy % * Crown dieback). Dwarf mistletoe severity is measured using the Hawksworth 
dwarf mistletoe rating (DMR) system in which the tree bole is assessed at the lower, mid, and upper thirds and 
each part is given a ranking of 0 (no mistletoe), 1 (< ½ the branches are infected), or 2 (heavy mistletoe) and scores 
are then summed for an overall tree rating ranging from 0 to 6 (Hawksworth 1977). 

Hardwood legacy response to thinning is perhaps the least understood of the likely treatment responses.  
In addition to the usual measures of growth rates used for coniferous species, epicormic sprouting has been shown 
to be quite responsive to treatment.  McDonald and Ritchie (1994) found epicormic branching was more frequent 
on the south and east faces of the bole and on border versus interior positions in the stand suggesting a high 
sensitivity to the immediate light environment.  Pretreatment epicormic branches on the main stem were counted 
to allow differentiation between trees epicormically branching because they were dying back and those 
responding to light stimulation of latent buds.  Crown dieback is a good indicator of black oak vigor.   Devine and 
Harrington (2006) assigned a crown dieback (CRDB) class according to the degree of dieback in the original, 
nonepicormic crown (i.e., sequential branches; Nicolini et al. 2001). Classes were (i) no dieback, (ii) at least one, 
but <50% of all major limbs dead, (iii) ≥50%, but not all, major limbs dead, and (iv) all major limbs dead; epicormic 
branches only.  Our sampling of CRDB will focus only on the major limbs, but will be estimated to the nearest 
percent.  Crown symmetry is a critical factor determining canopy breakage and windthrow.  However, given 
difficulty in sampling crown symmetry and the relative time required to obtain those readings we will not include 
it.  Instead, we will measure canopy offset, estimating the center of the crown mass and measuring the distance to 
bole. 
 Madrone, and to a lesser extent oak, can be difficult to age because of their life strategy of dying above 
ground, but then resprouting from an intact root crown.  This can result in a “fairy ring” growth form where the 
stems of the organism are much younger than the root system.  It is believed that root crown diameter (RCD) 
should be more closely correlated with age than diameter at breast height.  We will record DBH and RCD on every 
legacy madrone.  Every single-stem madrone will be cored at breast height to determine age and develop the 
relationship between root collar diameter and age.   
 
Treatment magnitude 

In order to describe treatment in the immediate vicinity of the legacy a 0.1 ac (37.2 ft radius) plot will be 
centered on the legacy tree (Data Dictionary 2) with all stems treated as individuals, even if they come from 
multistemmed individuals.  All live trees and recent (2010+) stumps will be measured in the plot by species.  
Diameter at breast height will be recorded for all trees >50.8 cm (20 inches) DBH.  Trees with DBH< 50.8 cm will be 
tallied into one of 4 size classes (0-12.4, 12.5-24.9, 25-37.4, 37.5-49.9 cm DBH).  Diameter at stump height (DSH) 
will be measured at 0.33 m (1 foot) from the base on the upslope side of the tree.  Actual diameter will be 
recorded for stumps >60 cm or by size class or by size class if smaller (0-13.9, 14.0-28.9, 30.0-43.9, 44.0-59.9 cm 
DSH).  Stump height diameters were derived from unpublished data to correspond with DBH classes (Metlen, 
R

2
=0.96, N=209).  After the data are collected regression equations will be used to estimate basal area removed by 

treatments.   
In treated stands treatment unit-level changes will be captured with the implementation monitoring 

conducted by the City of Ashland and AFR partners.  In untreated stands basal area and trees/ac will be obtained 
from 5 plots randomly distributed throughout a 5 acre area surrounding the legacy tree.   
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Data Dictionary 1:  List of fields and their associated descriptions for sampling legacy trees conditions and vigor. 
 

Tree Characteristics 

Field Description Codes Field Type 

LTID Legacy Tree ID: Unique ID for centroid of the 
legacy tree, automatically generated 3-digit 
starting with 300. 

300+ Text 

STID Stem ID: Consecutive number ID with the 
largest stem being stem #1.  All stems with 
DBH> 10 cm receive their own record.  Stems 
of 0, 0.1-4.9 cm or 5.0-10.0 cm are tallied and 
receive a single record. 

For single stemmed trees enter a zero, 
for multi-stemmed trees 1, 2, 3, etc.  

Short Integer 

TRTM No-treatment, or commercial density 
management with or without staged non-
commercial treatment from AWPP 

NT=No treatment 
DM=AFR commercial unit 
ST=Staged AFR commercial 

Text 

TRYR Year of AFR treatment Four number year Short Integer 

CNBH Canopy base height for the plot In meters Short Integer 

COND Condition Code: Description of tree status  
 

1 = Live, 3 = Recent dead (< five years), 
4 = Older dead (> five years, loose 
bark), 9 = Stump (cut) 

Short Integer 

SPCD Species Code: 4 letter species code (Genus 
and Species) 

ABCO=Abies concolor, ARME=Arbutus 
menziesii 
PIPO=Pinus ponderosa 
PSME=Pseudotsuga menziesii 
QUKE=Quercus kelloggii 

Text 

DBH Diameter measured at 1.37 m (4.5 feet) from 
the base for all trees, at 0.33  m (1 foot) from 
the base for cut stumps. If the tree forks 
below breast height, add multiple records for 
multiple stems.  

Diameter in centimeters to the nearest 
millimeter 

Double 

RCDM Root Collar Diameter:  Average of two 
perpendicular measurements.  Recorded for 
all individuals of ARME and QUKE. Recorded 
on the first (largest) stem of multi-stemmed 
individuals. 

Measured in meters Double 

CAPO Canopy Position: Open grown trees: full light 
from all sides with little competition.  
Dominants: light from above and partly from 
the sides. Codominants: light from above but 
little from the sides. Intermediates: little light 
from above or sides but are in the upper 
canopy.  Suppressed: below main canopy. 

0=Open Grown 
1= Dominant, 2=Codominant, 
3=Intermediate, 4=Suppressed 

Short Integer 

VIGR Vigor of the tree broken into 4 classes, similar 
to Keene’s classification for ponderosa from 
best (A) to worst (D). 

1=A, 2=B, 3=C, 4=D Short Integer 

CRPC Percent of tree height in live crown, excluding 
epicormic branches 

Percent Double 
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Tree Characteristics 

Field Description Codes Field Type 

CRDB Crown dieback: the percent of crown missing, 
dead, or dying, excluding epicormic branches 

Percent Double 

HWDB Only on hardwoods, relates to dieback of 
major branches 

0=no dieback, 1=least one, but <50% of 
all major limbs dead, 2= ≥50%, but not 
all, major limbs dead, 3=all major limbs 
dead; epicormic branches only. 

Short Integer 

EPBR Number of young <~5 years) epicormic 
branch nodes sprouting off of main bole ( 

Number Short Integer 

CAOF Canopy offset, for hardwoods only estimate 
the center of the crown mass and measure 
distance to bole 

Number  Double 

VPAC Van Pelt (2007) age class 0=<150, 1=150-250, 2=250+ years Short Integer 

BLDM Bole damage related to mechanical 
treatments 

0=None, 1=Minor, cambium disrupted 
on <0.25 of diameter and/or <1 m tall, 
2=Major, cambium disrupted on >0.25 
of diameter and/or >1 m tall 

Short Integer 

CNDM Canopy damage related to mechanical 
treatments.  Percentage of living canopy that 
was destroyed/removed 

Percent Double 

MSCD Mistletoe severity code, dwarf mistletoe for 
conifers, true mistletoe for oak.  Hawksworth 
rating based on the crown thirds and 
infection severity. 

0-6 where each third of the tree can 
receive a 0 (none), 1 (low), or 2 (high) 
and then the thirds are summed. 

Short Integer 

WNDM Wind damage, from none to completely 
windthrown 

0=None, 1=Canopy broken, 2=Bole 
bent, 3=Windthrown 

Short Integer 

ANDM Animal damage with mild damage <20% of 
crown or <50% of bole damaged and 
severe>20% of crown or >50% of bole. 

0=None, 1=Mild, 2=Severe Short Integer 

BLCH Height of bole char Meters and centimeters Double 

CRSC Percent of canopy killed by crown scorch Percent Double 

BBCD Bark beetle code.  Zeroes mean unsuccessful 
attack, 1’s mean tree is fading due to the 
attack 

00=None, 10 or 11=Mountain pine 
beetle, 20 or 21=Douglas-fir beetle, 30 
or 31=Turpentine beetle, 40 or 41= Ips, 
50 or 51=Fir engraver 

Short Integer 

DFCD Defoliating insect code.  Zeroes mean 
unsuccessful attack, 1’s mean tree is fading 

00=None, 10 or 11=Pine butterfly, 20 
or 21= Tussock moth, 30 or 31=Spruce 
budworm, 40 or 41= Tent caterpillar 

Short Integer 

FHFB Flatheaded Fir Borer code.  Zeroes mean 
unsuccessful attack, 1’s mean tree is fading 

00=None, 10=Flatheaded fir borer tree 
not fading, 11=Flathead fir borer tree 
fading 

Short Integer 

RESP For madrone and oak not if this stem is a 
resprout from a much older root crown. 

0=No, 1=Yes Short Integer 

PHID1 Lower horizontal photo ID Number  Short Integer 

PHID2 Upper vertical ID Number  Short Integer 

PHAZ Azimuth to the photo point from the tree Degrees Short Integer 

PHDS Distance to the photo point from the tree Meters Short Integer 

Comments Any comments welcome, stem tally for small 
stems of legacy trees. 

Observations not captured in the data Text 
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Data Dictionary 2:  List of fields and their associated descriptions for sampling conditions surrounding legacy trees.  
Plots are circular 0.04 ha (0.1 ac) with radius of 11.3 m (37.2 ft). 
 

Plot Characteristics 0.04 ha (0.1 ac) – 11.3 m (37.2) foot radius 

Field Description Codes Field Type 

LTID Legacy Tree ID: Unique ID for centroid of 
the legacy tree, automatically generated 3-
digit starting with 300 

300+ Text 

SPCD Species Code: 4 letter species code (Genus 
and Species) 

ABCO, ACGL, ACMA, ARME, 
CADE, CHCH, CONU, COCO, 
PILA, PIPO, PSME,  QUKE, 
TABR, UNKN 

Text 

DBH Diameter measured at 1.37 m (4.5 feet) for 
all trees >50.8 cm DBH.  For trees with 
DBH< 50.8 tally by size class.   

Diameter of trees > 50.8 cm, 
44=37.5-49.9 cm, 31=25-37.4 
cm, 19=12.5-24.9 cm, 6=0-12.4 
cm DBH 

Double 

DSH Diameter measured at 0.33 m (1 foot) 
from the base for cut recently cut stumps 
(2010+).  Actual diameter if >60 cm or by 
size class or by size class if smaller. 

Stump height diameter if >60 
cm, 52=44-60 cm, 30=30-44 
cm, 21=14-29 cm, 7=0-14 cm 

Double 

LIVE Tally of live trees >1.37 m (4.5 ft) tall in 
2013 

Number Short Integer 

AFR Tally of stumps in the plot by size class, 
species cut by AFR  

(0-n) Short Integer 

AWPP Of stumps in the plot by size class and 
species cut by AWPP  

(0-n) Short Integer 

PNCYR Year of non-commercial treatment prior to 
2010 

Number Short Integer 

NCYR Year of AFR non-commercial treatment Number Short Integer 

CMYR Year of AFR commercial treatment Number Short Integer 

UBYR Year of underburning Number Short Integer 

Comments Any comments welcome Observations not captured in 
the data 

Text 
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Appendix 6: Sample design and protocol for supplemental understory monitoring 
implemented at 180 of the Common Stand Exam plots. 
 
Created by: Darren Borgias, Melissa Olson, Keith Perchemlides July 13, 2010 

 Common Stand Exam (CSE) plot level required data 
o Date 
o Observer(s) 
o CSE Stand and plot # 

 Definitions for lifeform and cover estimation are consistent with CSE protocols 

 3 subplots –  
o 3.7 foot radius (1/1000 acre) and 11.8 feet radius (1 100 acre) fixed subplot centers 

centered 30’ from the CS  plot center at bearings of 1 0   (subplot “A”), 300  (subplot “B”) 
and 60  (subplot “C”)   

         
  

 
 

 
 
 
 
 

o Offset subplot location to nearest possible point which avoids substrate (e.g. rocks or 
logs) that preclude herbaceous growth on >50% of the plot or tree bases that take up 
>5% of the plot 

 

 3.7 foot radius subplot:  herbaceous and substrate data (1/1000 acre plot) 
o Do not correct for slope 
o Cover based on ocular estimate looking down. 
o Substrate cover (bare soil, rock, litter, moss, lichen, and basal area of vegetation) = 100% 
o Vegetative cover overlaps and total may be >100%  
o Record herbaceous and substrate % cover to nearest 1%, or to 0.5% if cover <5%, and 

trace (<0.5%) recorded as 0.1%.  
 1% cover = 7”x7”  
 5% cover = 15.6” x 15.6” 
 10% cover = 22.1” x 22.1” 

o Record tree or shrub spp. seedlings less than 6”  
 

 1/100 acre subplot:  shrub data and overhead canopy 
o Radius = 11. ’ do not correct for slope 
o Record % cover for tree saplings with dbh < 1” and  taller than 6” 
o See species list for species considered shrubs, trees or herbaceous plants 
o Shrubs are defined by species and cover recorded no matter how tall or short (seedling 

shrubs are recorded in both herbaceous plots and shrub plot)  
 1% cover = 2’ x 2’ 
 5 % cover = 4.7’ x 4.7’ 
 10% cover = 6.6’ x 6.6’  

Subplot B 

11. ’ radius 

3.7’ radius 

CSE plot center 

300   

60   1 0   
N 

Subplot A 

Subplot C 

30’ 
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Appendix 7: Application to collect specimens from preserves of The Nature Conservancy 
and for the purposes of research in conjunction with the Ashland Forest Resiliency 
Stewardship Project.  
 
Application for Permission to Collect Biotic or Abiotic Specimens from The Nature Conservancy’s Preserves 

  
 

 
 

 
 

 
Name of Applicant 

 
 

 
Date 

 
 

 
 

 
 

 
Organization 

 
Address 

 
 

 
 

 
                                          From: 

 
              To: 

 
Phone Number                                          E-Mail   

 
      Period of Collecting 

 
 

 
 

 
 

 
 

 
Name of Area 

 
 

 
 

 
 

 
 

 
 

 
Type of Specimens to be Collected 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Reasons for Collecting 

 
 

 
 

 
 

 
 

 
 

 
Place where specimens are to be deposited 

 
 

 
 

 
 

 
 

 
 

 
If you are a student, please list the name, phone number and e-mail address of the professor who is your project advisor. 

 

I, the applicant, having read the Research and Collection Guidelines for Land Managed by The Nature Conservancy of Oregon, 

agree that, if the permit is granted, I will comply with all the conditions stated therein. 

  
Signed: 

 
 

 

  
 

 TO BE FILLED IN BY ISSUING OFFICE ONLY - DO NOT WRITE BELOW THIS LINE 

 

 COLLECTION PERMIT 

 THE NATURE CONSERVANCY OR OREGON 

 

In Accordance with the Guidelines for Collection, Permission is Granted 

  
 

 
 

 
Approved to Collect the Following Specimens 

 
Date Issued 

 
 

 
 

 
Locality of Collecting Limited to 

 
Expiration Date 

 
 

 
 

 
 

 
 

 
 

 
 

 
Special Conditions or Restrictions 

 
 

 
 

 
 

 
Approved by 

 
Title 

  



AFRSP – Multiparty Monitoring Plan  
 

Page 41 of 41 
 

Appendix 8: Release of liability for research in conjunction with the Ashland Forest 
Resiliency Stewardship Project. 

RELEASE OF LIABILITY 

FOR RESEARCH ON AFR 
 

In consideration of receiving permission from The Nature Conservancy ("TNC") to participate in research on any 

property owned or managed by TNC, (individually and collectively referred to as the "Property"), I, the undersigned, 

state and agree as follows: 

 

 1. I agree to abide by the instructions given to me by the local ecologist, or other TNC staff, and set forth in 

the Research and Collection Guidelines for Land Managed by The Nature Conservancy. 

 

 2. I am in good health and I am aware of no physical problem or condition which will limit or interfere with 

my ability or the ability of children accompanying me to participate in the research under either predicted or emergency 

conditions. I also understand that medical attention may not be readily available. 

 

 3. I understand that the activities that I will be participating in may be inherently dangerous and/or involve 

strenuous physical activity. I agree that I and any children accompanying me are participating at our own risk, and 

acknowledge that TNC makes no warranty or representation, express or implied, regarding the condition or safety of 

the Property or any equipment to be used in the research activities. 

 

 4. I, for myself and for any children accompanying me, agree to waive and release TNC, its officers, directors 

and employees from any and all claims, liabilities, losses, damages, costs and expenses resulting from any injury to me 

and any children accompanying me or damage to my or their property arising out of my presence at the Property, travel 

to or from the Property, or our participation in the research. If I am a TNC volunteer, this waiver is not intended to 

prevent me from claiming such benefits as may be afforded to me under TNC’s Volunteer Liability Insurance Policy. I 

further agree to be responsible for any injuries or damage caused by my willful failure or the willful failure of any 

children accompanying me to follow instructions, reckless disregard for same or failure to act in a reasonably prudent 

manner, or because of any inaccurate statements I have made in this release. 

 

 5. I understand the contents of this release and I have discussed the release with the representatives set forth 

below. 

 

 6. If I am signing this release as a parent or guardian or supervisor of a minor child, I acknowledge that I make 

this agreement individually and on behalf of the minor child to induce TNC to allow the minor child to participate in 

research activities.  

 

 

______________________   Date ________  ________________________   Date    

Signature of Researcher     Signature of Parent/Guardian/Supervisor, if 

        applicable 

 

 

____________________________________  ____________________________________ 

Print Name      Print Name 

  

 

Acknowledgement of TNC Representatives: 

       _________________________   Date _________ 

        

              

        Print Name 
Research Guidelines.doc 12/13/13 


