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1 Appendix: Analysis of Stakeholder Interviews
Here we present a synthesis of our interviews with foresters, landowners, and licensed timber operators, summarizing the data on timber harvest gleaned from these surveys. 
1.1 Survey to Foresters
Surveyed foresters had varying experiences with the two permitting pathways that support the commercial utilization of the removal of Douglas-fir trees in deciduous oak woodlands (the exemption and the special prescription). Two of the foresters wrote 10 exemptions or more, while the 3 remaining foresters had filed 3 or less. We asked foresters to give us a range of costs for operating under the exemption, and the mean for the lower bound of the range was $276.25 per MBF, while the mean for the upper bound of the range was $306.25 per MBF. The special prescription was filed less frequently: only 1-2 per forester were written in our sample. Costs for operating under the special prescription ranged from $230 per MBF for the average lower bound of the range to $255 per MBF for the average upper bound of the range. 
For both the exemption and the special prescription, the total volume of the trees for an oak woodland harvest plan was anywhere between 130 MBF to 300 MBF, for treated woodlands that ranged in size from 10 to 200 acres. In all the stands, the conifers were usually at or above the height of the oaks. In all cases, they were harvested with mechanized equipment and not by hand crews. All foresters praised the usage of a feller buncher to control the fall of the Douglas-fir trees within the oak canopy once cut. Only one forester used hand crews in addition to mechanized equipment for the task. The cost with these mechanized crews ranged from $210 to $300 per MBF. Foresters agreed that the cost would be higher with hand crews.
In terms of hauling, foresters explained that the cost varied based on the distance from the mill. Our sample experienced costs ranging from $28 to $165 per MBF, though a recurring value was $90 per MBF. The mills that bought the trees were located in Eureka (Schmidbauer), Brookings (South Coast), and Korbel (North Fork). It was reported that the mills paid $515 to $700 per MBF for logs delivered from these oak woodland restoration projects.
The cost of cleanup differed based on the approach that was used. While lop and scatter is generally considered to be a less expensive approach than piling and burning, costs can vary for a number of reasons, including treatment of the slash. For piling and burning, one forester reported that $100 per MBF sufficed, while others mentioned costs of $250 to $300 per MB for lop and scatter. Chipping on site is considered the most expensive approach to post-project clean-up. 
When asked about what factors are more likely to influence the cost of the projects, the surveyed foresters mentioned the steepness of the slope, the density of the Douglas-fir trees and the oaks, the hauling distance to the mill, as well as the skid distance to the landing, and the proportion of Douglas-fir trees with non-merchantable defects. They agreed that operations were becoming easier and more efficient with time and experience, though they did not think that costs would stabilize with time. One factor that stood out is the care that must be used to protect the oaks with canopies intertwined with the Douglas-fir trees, which required the employment of experienced equipment operators. 
If Douglas-fir seed sources remain near to the areas where the conifers have been removed, there is a likelihood that encroachment will reoccur. As such, we inquired about plans for future maintenance. The foresters we interviewed mostly shared that maintenance of the treated areas was not their responsibility, as they were generally hired for a one-time job, and long-term maintenance plans were not often discussed with landowners. Consequently, interviewed foresters did not have opinions about the costs of maintenance. However, forester respondents believed that options included prescribed burning, future commercial harvest of next generation Douglas-fir trees, and the use of goats for brush and fir control.
The last questions of our survey covered the reasons behind writing oak woodland permits, expectations of the projects, whether those expectations were met, and the anticipated benefits of the projects. Foresters mentioned landowner goals and their interests in improving ecosystem services as the main impetus of the projects. They were generally happy with the results, though most wished that it were possible to harvest larger fir trees (e.g., 30-36 inch at diameter breast height) using the exemption. In terms of benefits of treating encroached oak woodlands, the reduction of fuels and the interest in gaining more forage were most cited as motivators. They believed that these projects’ financial values stemmed from the increased forage for the landowners' cattle and improved big game habitat.
1.2 Survey to Landowners
We surveyed four landowners whose properties contained oak woodlands and encroaching Douglas-firs. The surveyed landowners possessed ranches ranging from 5,500 acres to 15,000 acres in size, of which 40% to 90% was suitable for cattle grazing. The area in oak woodland ranges from 20% to 40%; however these woodlands were reported to be substantially encroached by Douglas-firs: all surveyed landowners stated that 95% or more of their oak woodlands were experiencing some level of encroachment.
In our interviews, we asked about ranch finances and operations. Based on responses we estimated an acre-weighted average of ranch profits of $123,074 per year across 2 ranches and 4 years. We also learned from the survey that although hunting leases are revenue-generating, few landowners formally utilize them on their ranches. Most of them limit hunting activities to family members or in exchange for favors from their social networks. However, one of the landowners stated that his ranch makes about $40,000 per year from hunting, and noted that a bull elk tag sells at about $25,000. Bull elk prefer unencroached oak woodlands. 
Landowner interest in oak woodland restoration appears to be driven by factors such as concerns about the ecosystem, aesthetics of the landscape, and pride of ownership. However, one potential drawback to removing fir trees from oak woodlands was that without the firs, the previously overtopped oaks were at least temporarily more vulnerable during winter weather events until rooting strength is regained. 
We then asked our sample of landowners about the financial value they attached to these oak restoration projects. Surveyed landowners reported that these projects should increase the value of the property and would be a gift to future generations. 
1.3 Survey to Licensed Timber Operators
Two licensed timber operators provided feedback on the treatment of encroached oak woodlands. They stated that the factors driving the project costs were fuel price, trucking distance to mills, and the quality and size of conifers. According to them, the most challenging aspects of the oak exemption was the inability to harvest large trees. In contrast, the special prescription allows harvest of larger Douglas-fir trees. However, the nature of the work in both cases is dangerous, as Douglas-firs often get tangled up on oak limbs when cut, resulting in broken limbs that create a hazard to operators and equipment, and potentially damage the surrounding oak trees they are working to save. 
We also asked the surveyed operators their opinion on the quality of the trees harvested on these projects. They answered that the quality of the trees depends heavily on the quality of the loggers. It is important, according to them, to work with experienced crews. They noted the limitation of places to send slash consisting of unmerchantable branches and smaller trees and stated that not having a market for chips was costly both in time and effort to make piles that later would need to be revisited and burned in the winter months. They stated that these projects produce three times as much wood waste than standard harvest plans due to the quantity of defects in the firs which grew through an existing oak canopy. Due to the increase in defects and associated waste, these oak restoration projects require a larger operational area to accommodate the non-merchantable cut material.[footnoteRef:1] Without a willing buyer of biomass in the form of wood chips, on-site disposal of wood waste creates a substantial hurdle during operations and a significant financial cost to the landowner after the mechanical removal of Douglas-firs is complete.  [1:  Post project clean up is required by law to reduce concerns around fuel management in the future.] 


2 Appendix: Survey to Foresters
1. How many oak woodlands permits have you written? (Number of exemptions or Special Prescriptions)
2. What range of harvest costs (cutting and yarding) did you experience in a cost per acre or cost per volume measurement? (Not including hauling) 
3. For an example treated stand:
a. What was the total volume of the trees:
b. What was the size of the stand:
c. In height, were the firs (select most appropriate): 
-Below the level of the oaks 
-At the level of the oaks (some)
-Above the level of the oaks (yes, mostly 18-20’ dbh)
d. How were the trees removed (select most appropriate):
-Mechanized Equipment
-Hand crews
e. Why was either mechanized equipment or hand crews preferred? 
f. What was the cost per acre if mechanized equipment was used?
g. What was the cost per acre if handcrews were used? 
h. If the trees were sold to a mill, what was the cost of hauling?
i. Which mill bought the logs and how much did they pay for the trees? 
4. What were the costs of post-project cleanup? 
5. What approach do you take? (Make each a range for each treatment type) 
· Piling and burning 
· chipping on site 
· lop and scatter
· pilling at the landing, etc.
· Please describe your system and what costs you typically see for these activities. 
6. What influences harvest costs the most? 
7. As you have gained more experience with these permits, are operations:
· getting easier (Yes/No/only done one of these projects)
· more efficient (Yes/No/only done one of these projects)
· costs stabilizing (Yes/No/only done one of these projects) 
· other comments
8. How do you anticipate maintaining these post-treatment conditions? Either in the example treatment area or more generally.
· Rx fire
· Mastication
· Hand crew
· Combo 
· Future use of commercial harvest of firs
· Not sure
9. Are you concerned about the costs of the ongoing maintenance? (Yes/no/please explain)
10. What drives your oak woodland permit development? (check all that apply)
· Landowner goals 
· Your interest in testing the new permits
· Underutilized market
· Helping oaks
· Exemption is easier to prepare
11. Did the project meet your expectations? If not, what would you like to have seen happen?
12. Are there unanticipated benefits as a result of the project? If so, what are they?
13. If you were to put a financial value on this work, how would you characterize it?
14. Where are the oak restoration projects you have worked on?
15. Can I contact the landowner where you have done these treatments and ask some questions of their experiences?
16. Other considerations and closing thoughts.

3 Appendix: Survey to Licensed Equipment Operators
1. What drives your project cost estimates?
· Slope
· Density of Doug-fir
· Size of Doug-fir
· Density of oaks
· Whether the fir are above the oak canopy
· Yarding distance 
· Other
2. What is the most challenging part of oak exemption? And the most helpful section?
3.  What is the most challenging part of the special prescription? And the most helpful section?
4. Tell us about the Douglas-fir wood quality coming from these treatment areas? How much defect do you see in these trees? How much does it reduce the bid price on these trees, compared to a Douglas fir harvested from a stand without deciduous oak trees?
5. Other considerations and closing thoughts?

4 Appendix: Survey to Landowners
1. What is the total size of your ranch (in acres)?
2. How much of this land could be suitable to cattle?
3. How much of your land is in oak woodland?
4. How much of this land is encroached by firs (in percentage)?
5. At the farm level, what are yearly profits from ranching? Profits refer to revenues minus costs, or net revenues. 
· 2023
· 2022
· 2021
· 2020
6. If applicable, on how much land do you run your hunting operation (in acres)?
7. How do you charge hunters? Please explain your price schedule. 
8. What was your total revenue from your hunting operation last year?
9. What drives your interest in oak woodland restoration? (For example, fits your philosophy, helps the oaks, gives a return to your hunting program, wanted to test a new permit, easy way to make some money, prefer a landscape with healthy oak trees.)
10. If you were involved in a project, did the project meet your expectations?
11. Are there unanticipated benefits as a result of the project? If so, what are they?
12. If you were to put a financial value on this work, how would you characterize it?
13. Other considerations and closing thoughts?

