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Introduction

This report is the analytical summary from an email survey prepared and distributed by Richard
Zabel, Western Forestry & Conservation Association (WFCA) and Dan Opalach, Forest
Biometrics Research Institute (FBRI) in January 2019. The objective was to determine the
current operating, silvicultural and harvesting costs when managing a working forest in the
greater Northwest region. Questions presented in the survey are contained in the Appendix.

This survey and report are a follow-up to a survey conducted in July 2016 by Richard Zabel and
Jim Arney (Arney 2016). Comparisons to the July 2016 survey results are provided in this report
to identify noteworthy differences or similarities between the two surveys. To facilitate
comparisons to the 2016 report, in this 2019 report we have used the same nomenclature and the
same figure numbers. For example, Annual Admin Costs are displayed in Figure 1 in both
reports, Average Site Prep Costs are displayed in Figure 2 in both reports, etc.

As non-profit service and research corporations, it is possible for WFCA and FBRI to gather
general trends about forestry costs without releasing proprietary information from any single
entity. There is no benefit to WFCA or FBRI because these corporations neither own nor manage
any working forests. The summary results are released to the forest industry for educational
purposes only.

Prior to preparing the tables and figures included in this report, significant time and effort was
spent “cleaning” the data. Respondents sometimes provided numbers that seemed “out of line”
and so emails were written to double check such occurrences. Often these were found to be
“typos” or misunderstandings that were easy to correct.

A total of 53 surveys were returned from organizations throughout the greater Northwest. For
the purposes of this survey, respondents were grouped into one of four regions:

1. Westside Oregon or Washington
2. Eastside Oregon or Washington
3. Idaho and Montana
4. Northern California

Most respondents were from Westside Oregon or Washington where logs are scaled on a long
log basis. For this reason, a decision was made to continue the tradition of reporting
WFCA/FBRI survey results on a long log basis. This necessitated converting some respondents’
answers based on short log scale to long log scale.
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In addition to looking at the data from a regional perspective, respondents were grouped into one
of five ownership categories:

Public non-Federal

Private

Tribal

Consulting Firm or Management Service
Non-Governmental Organization

MRS

Only one survey was submitted from a Non-Governmental Organization (NGO) and, since their
data could not be averaged with other respondents, a decision was made not to present their data
in Table 1 or any of the tables or figures. Thus, for the purposes of this report the sample size is
52, and the NGO ownership category is not included in any of the figures.

There were five major cost categories in the 2019 survey:

1. Annual administrative/operating cost per acre for all expenses not tied directly to
silviculture of a single stand — staff, vehicles, buildings, roads, etc.

Silvicultural site preparation costs, planting costs and planting densities

Post planting treatment costs and methods for controlling competing vegetation
Pre-commercial thinning costs and numbers of trees removed

Ground-based and cable logging costs for commercial thinning, clearcutting, and
selection harvesting methods

il

Table 1 provides summary averages of these costs from the 52 respondents. This table is
displayed in two sections — by ownership category and by geographic region. Not all
respondents answered each question and so the averages presented in the table are derived from
only those individual respondents who provided input. For example, if 34 people responded to a
question, then the average displayed in Table 1 for that question is the average of only those 34
observations.

Each of the five major cost categories is covered in separate sections in this report. Tables and
figures are presented to highlight cost differences and similarities among the regional and
ownership categories. Smoothed trends were developed using a LOESS smoothing utility in
Excel (Peltier 2009). LOESS is a nonparametric regression technique that can be described as
nearest-neighbor local-linear regression (Takezawa 2006, page 186). The smoothing parameter,
alpha, was set to 1.0 to generate the trends shown in the various figures contained in this report.

Questions or comments regarding this report should be directed to Dan Opalach at
(971) 940-2409 or dan@forestbiometrics.org.
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Table 1. Summary of 52 respondents to all survey questions regarding annual silvicultural and operational expenses.

Consult Eastside Northern Westside
Mgt Serv  Private  Public Tribal OR-WA ID-MT CA OR-WA All
# Responses 7 34 8 3 3 9 4 36 52
Forest Acres 274,306 3,971,649 1,072,662 169,771 289,543 1,923,053 115,496 3,160,296 5,488,388
Admin ($/acre/yr) 20 28 36 25 12 12 9 34 28
Site Prep - Prescribed Burn (S/acre) 54 98 57 326 175 150 253 100 118
Site Prep - Chemical ($/acre) 125 79 100 135 88 109 141 85 91
Site Prep - Mechanical (S/acre) 201 179 160 330 140 225 375 167 191
Planting Cost - Clearcuts ($/acre) 138 142 143 278 120 118 131 159 148
#Trees Planted/Acre - Clearcuts 392 376 370 515 313 292 370 411 383
Cost of Seedlings - Clearcuts (S/acre) 166 170 155 279 121 134 170 186 172
Planting Cost - Selection ($/acre) 120 119 110 151 115 112 135 130 123
#Trees Planted/Acre - Selection 250 167 260 301 202 232 300 208 224
Cost of Seedlings - Selection ($/acre) 130 84 112 143 95 100 180 99 106
Brush Control Cost - Primary ($/acre) 85 86 134 500 65 108 292 87 104
Brush Control Cost - Secondary ($/acre) 99 109 118 160 128 200 104 111
PCT Cost (S/acre) 426 166 240 373 301 672 165 230
#PCT Trees Removed/Acre 842 388 540 138 1,094 300 307 477
Commercial Thin Ground-based Volume (MBF/acre) 6 7 8 5 5 4 7 7 7
Commercial Thin Ground-based Cost (S/MBF) 298 352 253 408 479 329 312 327 333
Commercial Thin Ground-based DIB (in.) 8 8 10 7 7 9 9 8 8
Commercial Thin Cable Volume (MBF/acre) 10 10 3 11 10
Commercial Thin Cable Cost (S/MBF) 335 345 282 348 338
Commercial Thin Cable DIB (in.) 8 8 10 8 8
Clearcut Ground-based Volume (MBF/acre) 27 23 28 30 10 9 27 27 24
Clearcut Ground-based Cost (S/MBF) 181 228 183 240 253 272 276 206 218
Clearcut Ground-based DIB (in.) 11 12 12 19 9 12 19 12 12
Clearcut Cable Volume (MBF/acre) 26 26 27 25 19 9 20 29 26
Clearcut Cable Cost (S/MBF) 274 287 261 240 316 333 315 269 281
Clearcut Cable DIB (in.) 11 11 12 19 10 11 16 11 12
Selection Ground-based Volume (MBF/acre) 2 9 10 16 4 5 9 15 9
Selection Ground-based Cost (S/MBF) 300 313 190 297 320 316 293 273 297
Selection Ground-based DIB (in.) 12 12 16 10 13 16 12 13
Selection Cable Volume (MBF/acre) 19 12 6 11 32 16
Selection Cable Cost (S/MBF) 297 318 339 312 260 304
Selection Cable DIB (in.) 15 18 15 18 15 16
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Annual Administrative Cost

Note: Figures are in groups of three (a, b and c) to show ownership and regional trends.

Forest administrative costs may be stabilizing. After climbing for decades, it reached $33 per
forested acre in 2016 (Arney).! This year the average cost over all respondents was $28/acre
(Table 1). The trended annual admin cost gradually decreases as the size of the forest increases,
which is to be expected (Figure 1¢). The trended cost for a 300,000-acre ownership is $20/acre
whereas it is $30/acre for a 50,000-acre ownership. When looking at Table 1 and Figures la, 1b
or lc, keep in mind that the admin cost per acre includes roads which can vary considerably
depending on climate, soils, topography, harvest levels and applicable federal and/or state rules
and regulations.
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Figure la. Annual administrative cost ($/acre) by ownership category.

1 Rather than refer to Arney (2016) repeatedly, please understand that all 2016 statistics mentioned in this paper
come from that source.
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Annual Admin Cost ($/acre)
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Figure 1b. Annual administrative cost ($/acre) by region.
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Figure 1c. Trends in annual administrative cost ($/acre).
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Site Preparation Costs

For the 2019 survey, respondents were asked to provide information on three different site
preparation practices:

e Mechanical treatments
e Prescribed burning
e Chemical (herbicide) applications

Information on all three of these site preparation practices was requested to understand which
were being used by ownership category and by region. In the 2016 survey, respondents were
only asked to provide average site preparation costs. To facilitate comparison of 2019 survey
results with the 2016 report, in this document a respondent’s average site preparation cost was
calculated from their responses to the three practices listed above. Average site preparation cost
is plotted against forest acres® by ownership category in Figure 1a, and plotted against forest
acres by region in Figure 1b. There is a lot of variation evident in the figures particularly for
ownerships less than 100,000 acres in size. Additionally, there is a trend that shows average site
preparation cost decreasing as ownership size increases (Figure 1¢). Larger companies can
negotiate more favorable rates with contractors given the size of the contracts. Contractors
benefit because they have continuous work in one area over a long period which allows them to
reduce their fixed costs.

With respect to the three different site preparation methods, more respondents use herbicide
applications than mechanical treatments or prescribed burning (Table 2). Not unexpectedly the
$191/acre cost of a mechanical treatment is much greater than the cost of a prescribed burn
($118/acre) or an application of herbicide ($91/acre)’. Only 25 of the 52 respondents reported
using prescribed burning for site preparation purposes. Liability issues prevent many
organizations from considering prescribed fire as a site preparation tool. In other cases,
organizations only use prescribed burning on a limited basis, and in situations where the risk of
wildfire is practically nil.

2 Defined as gross acres in productive timberland including associated roads and watercourse buffers. The
intention was to “net out” grassland, non-forested brush fields, and parcels that are not managed for timber
production.

3 The 2019 survey did not distinguish between aerial applications or ground-based applications used for site
preparation purposes, and so the numbers reported in this document are a blend of both herbicide application

methods except where noted otherwise.
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Table 2. Site preparation cost information by site preparation method.

Average Site
Site Preparation Method Number of Responses Preparation Cost
($/acre)
Mechanical treatment 32 $191
Prescribed burning 25 $118
Chemical (herbicide) application 40 $91

Trend lines for each of the three methods are provided in Figure 2d. Each trend line generally
declines until stabilizing for organizations 200,000 acres and larger. The trend lines are
remarkably “parallel” especially the mechanical line and the chemical application line.
Interestingly, the herbicide trend line flattens out at about $62/acre which is the average cost of
an aerial application of herbicides for brush control purposes (see page 22 of this report).
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Figure 2a. Average site preparation cost ($/acre) by ownership category.
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Figure 2b. Average site preparation cost ($/acre) by region.
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Figure 2c. Average site preparation cost ($/acre) with trend line.
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Site Prep Cost (S/acre) by Method
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Figure 2d. Site preparation cost trend lines by method. The three methods are prescribed
burning, chemical applications (herbicides), and mechanical treatments. Data points have been
intentionally faded so that the trend lines stand out.

Planting Cost

In the 2016 and 2019 surveys, questions were structured to obtain not only the total cost of
planting but a breakdown of the costs into (1) seedlings and (2) everything else such as planting
labor, supplies, and other miscellaneous costs. In this report this second basket of costs will be
referred to as the planting cost. The purpose of this section is to present the planting cost data.
The seedling cost data will be presented in a subsequent section. Respondents were also asked to
provide separate planting cost data for clearcut harvest units and selection units. This section on
planting cost is focused on clearcut harvest units that were restocked with conifer seedlings. At
the end of this section the average clearcut planting cost is compared to the average selection
planting cost. No charts are presented for selection planting cost data as the sample size was too
small.

The average planting cost is $148/acre (Table 1). Planting costs generally range between
$100/acre and $200/acre for ownerships less than 400,000 acres in size (Figure 3a and Figure
3b).

Arney (2016) reported that the 2016 survey data indicated that both planting cost and planting
density appear to have little correlation with size of the ownership. That is exactly the finding
based on the 2019 survey data (see Figure 3c and Figure 4c). There is no economy of scale in
regard to getting stands established with respect to planting cost.
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Figure 3a. Planting cost ($/acre) by ownership category.
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Figure 3b. Planting cost ($/acre) by region.
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Planting Cost ($/acre)
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Figure 3c. Planting cost ($/acre) with trend line.

Twelve respondents provided information on planting costs for selection harvest units. Selection
harvest units could be small groups, or areas partially harvested throughout. In either case, for
these units artificial regeneration was utilized to quickly restock the site. The planting cost data
for selection units and clearcut units are summarized in Table 3. Table 3 includes the planting
cost data for clearcut units to facilitate comparisons between the two silvicultural systems.
Although the cost per seedling is nearly identical for both systems, the average planting cost for
selection units is $0.16 per tree greater than the per tree cost for planting clearcut units. That
works out to a 42% premium relative to the planting cost for clearcut harvest units.

Table 3. Planting cost information by silvicultural system.

Average

Number of Average Average Average Average

Trees Planting Planting Seedling Seedling
Silvicultural Planted Cost Cost Cost Cost

System (#/acre) ($/acre) ($/tree) ($/acre) ($/tree)
Selection 224 $123 $0.55 $106 $0.47
Clearcut 383 $148 $0.39 $172 $0.45
Difference $0.16 $0.02
Difference as 42% 5%
a Percentage
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The planting density (the number of trees planted per acre) has much to do with the intensity of
silviculture anticipated by the working forest owner. Higher planting densities provide more
silvicultural options for future stocking levels. Optionally, these planted stands may be: a) left to
grow; b) pre-commercially thinned; and/or ¢) commercially thinned for intermediate yields and
future large log sizes. Some of these differences by ownership and region have to do with the
native tree species, goal of the owner and expected natural regeneration abundance (Figure 4a
and Figure 4b). As mentioned in the prior section, planting density appears to have little
correlation with size of the ownership (Figure 4c).
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Figure 4a. Planting density (number of planted trees per acre) by ownership category.
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Figure 4b. Planting density (number of planted trees per acre) by region.
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Figure 4c. Planting density (number of planted trees per acre) with trend line.
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Figures 3a, 3b and 3¢ displayed the planting cost by the size of the forest ownership which were
found to be consistent with the planting density charts (Figures 4a, 4b and 4c) presented in the
previous section. However, the planting cost on a per acre basis has more to do with the density
of trees per acre desired. The planting cost per acre should linearly follow the number of trees to
be planted. The amount of variation around this trend in Figures 5a, 5b and 5c is potentially due
to terrain, amount of residual slash, access and type of planting stock.

Refer back to Table 1 to review the costs for each set of site preparation, number of trees planted,
planting cost and seedling cost numbers. These four components make up a “Set”. Whatever the
goal for planting density may be, that target density determines all four components of this Set.
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Figure 5a. Planting cost ($/acre) by ownership category.
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Seedling Cost

Previously it was mentioned that respondents were asked to provide reforestation data for
clearcut harvest units and selection harvest units.* In this section the seedling cost data are
presented for clearcut harvest units. The seedling cost data for selection harvest units was
summarized in Table 3 above. Recall that the difference in seedling cost between the two
silvicultural methods was only $0.02 per tree.

As in the discussion of planting costs per acre, the cost of seedlings on a per acre basis is
expected to follow a linear trend with the number of trees desired on a per acre basis (Figure 6¢).
The variation around this trend may be due to the type of planting stock and species availability
in each geographic area.

The trend in Figure 6¢ indicates that the cost of seedlings follows this formula:
Seedling cost/acre = ($0.45/tree) x (number of trees planted/acre)

The trend from Figure 5c provides a guideline for the cost of actually planting these seedlings.
The planting cost may be estimated using this formula:

Planting cost/acre = ($0.39/tree) x (number of trees planted/acre)
Therefore, the combined cost of establishing a plantation would be:
Total planting cost/acre = ($0.84/tree) x (number of trees planted/acre)

Using the equation above, planting 300 or 400 trees per acre would cost $252 or $336 per acre,
respectively. Arney (2016) did a similar calculation using the 2016 survey data and estimated
the planting costs for 300 or 400 trees per acre would be $258 or $304 per acre, respectively.
These two sets of numbers are remarkably close and provide a certain measure of comfort in the
accuracy of the estimates.

41t is quite common for organizations to plant areas that were only partially harvested. Reliance on natural
regeneration can be problematic for many reasons. Artificial regeneration, on the other hand, helps achieve

stocking goals quickly.
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Figure 6a. Seedling cost per acre by ownership category.
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Figure 6¢. Seedling cost per acre with trend line.

Brush Control After Planting

The 2019 survey asked respondents to enter cost information for two post-planting brush control
treatments: a primary treatment and a secondary treatment. This strategy was adopted to better
understand the range of post-planting brush control treatments utilized in the West. Many
organizations use several treatments depending on stand and site conditions, so this enabled
respondents to focus on the two most important treatments used within their organizations. It
should be noted that 17 organizations chose not to enter a secondary brush control treatment, and
13 chose not to enter a primary or a secondary treatment. What follows is a table that
summarizes the number of respondents who provided information on primary and/or secondary
brush control treatments.

Table 4. A tally showing the response to questions on primary and secondary brush control
treatments.

Respondent specified a Respondent specified a
primary brush control secondary brush control # of Responses
treatment treatment
Yes Yes 22
Yes No 17
No No 13
No Yes 0
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Primary Brush Control Methods - After Planting
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Figure 7a. % of Responses by primary brush control treatment within ownership category. The
bars for each category sum up to 100%. Yellow bars are included to emphasize that some
respondents did not enter data for a primary brush control method.
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Figure 7b. % of Responses on primary brush control treatments by ownership category. For
example, the chart is indicating that 67% of the primary brush control treatment data came from
the private sector.
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Primary Brush Control Treatments - After Planting
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Figure 7c. % of Responses by primary brush control treatment within regions. The bars for each
region sum up to 100%. Yellow bars are included to emphasize that some respondents did not
enter data for a primary brush control method.
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Figure 7d. % of Responses on primary brush control treatments by region. For example, the
chart is indicating that 72% of the primary brush control treatment data comes from Western
Oregon or Washington.
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Secondary Brush Control Treatments - After Planting
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Figure 7e. % of Responses by secondary brush control method within ownership category. The

bars for each category sum up to 100%. Yellow bars are included to emphasize that some
respondents did not enter data for a secondary brush control method.
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Figure 7f. Brush control cost ($/acre) by treatment within each ownership category.
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Brush Control Treatments - After Planting
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Figure 7g. Brush control cost ($/acre) by treatment within each region.

To construct brush control cost charts, the primary and secondary treatment information was
“merged”. The resulting data set had 57 brush control costs with observations from all three
treatments—chemical (46 observations), manual (6 observations), and mechanical (5
observations). Thus, the trend line represents the average cost of a mix of brush control
treatments. A separate trend line was developed only using the 46 herbicide observations and it
1s not materially different from the trend line based on all 57 observations (Figure 8c). The
difference between the trend lines is $5/acre on average.

The trend line for the brush control cost data gradually decreases as planting density goes up
(Figure 8c). For a planting density of 275 trees/acre the brush control trend line cost is
$135/acre, whereas for a planting density of 425 trees/acre the trend line cost drops to $90/acre.
This looks to be strongly related to region, as almost all the cost data above a planting density of
400 trees/acre comes from Western Oregon or Washington (Figure 8b).

Although respondents were not asked to specify whether herbicide treatments were ground-based
applications or aerially applied, five individuals in the comments section indicated that their cost
figures were for aerial applications of primary importance. The average of those five data points
is $62/acre. This is considerably less than the $104/acre average cost shown in Table 1 for the
primary brush control treatment.
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Figure 8a. Brush control costs ($/acre) by ownership category.
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Figure 8b. Brush control costs ($/acre) by region.
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Figure 8c. Brush control costs ($/acre) with trend lines. One data point (the one with the
$500/acre cost shown in Figure 8a and Figure 8b) was deemed to be an outlier for the purposes
of developing trend lines. The Average Brush Control Cost Trend is based on all the data from

each of the three treatments (herbicide, manual, or mechanical). The Herbicide Cost Trend is

solely based on herbicide observations.
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Figure 9. Intentionally left blank as there is no comparable figure in this report to match Figure
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9 in Arney (2016).
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Pre-commercial Thinning

There were 35 responses where ownerships are making investments in pre-commercial thinning
treatments. The trend line for pre-commercial thinning cost data gradually decreases as planting
density increases (Figure 10c). For a planting density of 225 trees/acre the trend line pre-
commercial thinning cost is $275/acre, whereas for a planting density of 425 trees/acre the trend
line cost is $168/acre. This looks to be strongly related to region, as most of the cost data above
a planting density of 325 trees/acre comes from Western Oregon or Washington (Figure 10b).

Figure 11c indicates that the number of tress being removed in pre-commercial thinning declines
as planting density increases. For planting densities of 300 trees per acre and less, tree removal
exceeds 500 trees per acre which is focused on natural regeneration. Note that there is a strong
regional influence on the trend (Figure 11b).
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Figure 10a. Pre-commercial thinning cost ($/acre) by ownership category.

FBRI

Forest Biometrics

June 1 7, 2019 Page 25 Research Institute



Pre-Commercial Thinning Cost ($/acre)

700
600 + Westside OR-WA
Eastside OR-WA
. 500 mD-MT
[
S
© - CA
E 400
- [
8 300
*
9] .
s [
200 0 + * ®ee
.
[ .
= 2 ¢
.
100 ot L et
* .
0
0 100 200 300 400 500 600

Planting Density (trees/acre)

Figure 10b. Pre-commercial thinning cost ($/acre) by region.
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Figure 10c. Pre-commercial thinning cost ($/acre) with trend line.
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Figure 11a. Number of trees removed (trees/acre) with by organization category.
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Figure 11b. Number of trees removed (trees/acre) with by region.
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Figure 11c. Average number of trees removed per acre with trends.

Commercial Thinning Logging Costs

In the 2019 survey respondents were asked to provide logging cost information for three
silvicultural prescriptions (commercial thinning, final harvest, and selection) and two logging
systems (ground-based and cable). The main reason for requesting this level of detail was to
reduce the variation in the data so that trends could be identified. As in the 2016 survey a
decision was made to include fall, buck, yard, load and haul costs in the commercial thinning
cost, final harvest cost, and selection cost. Keep that in mind as you inspect the following
figures and tables. Also keep in mind that board foot volumes are expressed in gross long log
scale.

There is a strong relationship between commercial thinning cost and board foot volume removed
in a ground-based harvesting operation (Figure 12c). The trend line cost is $356/Mbf when the
volume to be removed is 5 Mbf/acre, but decreases to $262/Mbf when the volume removed is
doubled to 10 Mbf/acre.” That is a difference of $94/Mbf which is a significant cost savings.

5 Mbf in this report is gross Mbf.
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Figure 12a. Ground-based commercial thinning cost ($/Mbf) by ownership category.
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Figure 12b. Ground-based commercial thinning cost ($/Mbf) by region.
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Figure 12¢. Ground-based commercial thinning cost ($/Mbf) with trend line.

There were eight respondents who provided information on both ground-based and cable
thinning operations. A summary of those data is in Table 5. Based on the data, the additional

cost of cable logging stands of comparable structure (but on steep slopes) is estimated to be
$67/Mbf.

Table 5. A comparison of ground-based vs. cable commercial thinning operations based on eight
respondents that provided information on both logging systems.

Average Average Average Log
Volume Logging Diameter

Removed Cost Inside Bark
Logging System (Mbf/acre) ($/Mbf) (in.)
Cable 10.0 $327 8.8
Ground-based 9.4 $260 8.9
Difference 0.6 $67 -0.1
%Difference 6% 26% -2%
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Figure 13a. Ground-based commercial thinning cost ($/Mbf) by ownership category.
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Figure 13b. Ground-based commercial thinning cost ($/Mbf) by region.
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Figure 13c. Ground-based commercial thinning cost ($/Mbf) with trend line.

The ground-based thinning cost trend line is flat as Dib goes from 5 to 9 inches (Figure 13c). After 9 in.
Dib, the trend line decreases. The trend line appears to be overly influenced by the two observations
above $700/Mbf. If these two points are deleted from the trend line analysis, the result is shown in Figure

13d. Treating these two as outliers does not change the general trend. It only shifts the trend line down
an average of $50/Mbf.
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Figure 13d. Ground-based commercial thinning cost ($/Mbf) with trend line.
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Final Harvest Costs

There is a lot of information in Figures 14a, 14b and 14c. One factor to strongly consider when
looking at the final harvest cost data is region. Note that all but one of the ground-based cost
observations less than $225/Mbf come from Western Oregon or Washington. The results also
show a surprisingly consistent difference between ground-based final harvest cost and cable final
harvest cost (Figure 14c). This difference in logging cost between the two systems averages
$65/Mbf between log Dib’s of 5 and 19 inches. Note that the trend lines “flatten-out™ at a log
Dib of 13 inches which indicates the average log diameter of harvested volume tends to have an

impact on logging costs for smaller dimensions only. Arney (2016) found similar patterns in the
2016 survey data.
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Figure 14a. Ground-based final harvest cost ($/Mbf) by organization category.
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Figure 14b. Ground-based final harvest cost ($/Mbf) by region.
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Figure 14c. Cable and ground-based final harvest costs ($/Mbf) by log diameter with trends.
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The consistent cost separation between cable and ground-based logging systems identified in
Figure 14c is also prominent in Figure 15¢ which shows cable and ground-based final harvest
cost trends by volume removed. The average difference between logging systems is remarkably
consistent over the range of volume removed (the x-axis) and averages $67/Mbf. Recall that this
is the same cost differential found in the section on commercial thinning (Table 5).
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Figure 15a. Ground-based final harvest cost ($/Mbf) by organization category.
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Figure 15b. Ground-based final harvest cost ($/Mbf) by region.
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Figure 15c. Final harvest costs ($/Mbf) by volume removed with trends by logging system.
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Selection Harvest Cost

Selection harvest cost was added to the 2019 survey in recognition that many organizations in
the West are practicing uneven-aged management on all or a portion of their timberlands. A
total of 17 organizations provided information on ground-based selection logging.

Seven of the 17 also submitted information on cable logging. A summary of those data is in
Table 6. Based on the data, the additional cost of selection cable logging stands of comparable
structure (but on steep slopes) is estimated to be $53/Mbf.

The selection harvest cost trend line decreases as log Dib increases (Figure 16¢). At a log Dib of
13 inches, the trend line flattens out. With respect to volume removed, the selection harvest
trend line gradually decreases as volume removed increases (Figure 17c). This linear reduction
in selection harvest cost as volume removed goes up was also found to be the case for both final
harvest cost (Figure 15¢) and commercial thinning cost (Figure 12c¢).
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Figure 16a. Ground-based selection harvest cost ($/Mbf) by organization category.
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Figure 16a. Ground-based selection harvest cost ($/Mbf) by region.
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Figure 16¢. Selection harvest cost ($/Mbf) by log diameter.
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Table 6. A comparison of ground-based vs. cable selection harvesting operations based on seven
respondents that provided information on both logging systems. Note that the cost figures

include fall, buck, yard, load, and haul.
Average Average Average Log
Volume Logging Diameter
Removed Cost Inside Bark
Logging System (Mbf/acre) ($/Mbf) (in.)
Cable 15.5 $302 15.3
Ground-based 16.3 $249 14.3
Difference -0.8 $53 1.0
%Difference -5% 21% 7%
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Figure 17a. Ground-based selection harvest cost ($/Mbf) by organization category.
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Figure 17b. Ground-based selection harvest cost ($/Mbf) by region.
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Figure 17¢. Ground-based selection harvest cost ($/Mbf) by volume removed with trend line.
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Closing Remarks

The 2019 survey results presented in this paper are a follow-up to a survey that was conducted in
2016 (Arney 2016). Both surveys largely relied on the same set of questions, so it is
straightforward to compare findings to look for similarities and differences. Based on feedback
from respondents there is a lot of enthusiasm for WFCA and FBRI conducting a third survey in
2022. To our knowledge there is no other comprehensive survey data available that benchmarks
the forest products industry’s silviculture and harvesting costs over time in a consistent format.
That makes these surveys and their results a valuable source of cost information for resource
managers and planners.

Arney (2016) included an Analysis of Yields and Cash Flows in his report.® The focus was on
even-aged management regimes ranging between a minimal level of investment to a very
aggressive treatment schedule to enhance the size of crop trees. Using the 2016 cost information
as inputs to FPS, Arney (2016) demonstrated that net present value (NPV) could be increased by
50% with investments in site preparation, planting, brush control and pre-commercial thinning.
One of his regimes also included commercial thinning. FPS is uniquely qualified to use in such
analyses due to its Individual-Tree, Distance-Dependent (TreeDD) growth model. No other
growth model has the ability to grow a stand from establishment through the required
combinations of site preparation options, planting densities, and pre-commercial thinning
prescriptions.

Rather than add to this already lengthy document, our plan is to conduct another Analysis of
Yields and Cash Flows where the focus will be on uneven-aged management regimes.’” This
analysis will rely on the silviculture and harvesting cost data for selection systems reported
herein (Table 3, Table 6, Figures 16a, 16b, 16 c, 17a, 17b and 17c). FPS is also uniquely
qualified for this analysis given its TreeDD growth model. It can handle both group selection
and individual-tree selection silvicultural methods. Once again, no other growth model has the
ability to grow stands that have these kinds of diverse structures. Based on the results, it will be
possible to estimate the cost impact to an organization when choosing to adopt an uneven-age
silvicultural system versus an even-aged silvicultural system. Species and site will be the same,
but there will be different costs and different yields. These differences have yet to be presented
in the forestry literature. Given the potential reduction in NPV by adopting an uneven-aged
silvicultural system, the results should be of extreme interest to timberland owners considering
such a move.

6 See page 33 in Arney (2016).
7 The planned date of publication is December 2019. It will be on FBRI’s web site.
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Appendix

Nina WFCA

rch Institute

2019 Silviculture and Harvesting Cost Survey

The Forest Biometrics Research Institute and Western Forestry and Conservation Association are
surveying Padfic Northwest foresters on the operating costs for growing and harvesting trees. We are
looking to collect average costs for site prep, planting, brush control, precommercial thinning, and
harvesting/hauling. All answers will be anonymous, grouped into averages, and not tied to any specific
ownership.

The compiled survey results will be available to anyone who requests them at the end of the survey.
In addition, we plan to compare the 2019 survey data with data collected from two prior surveys.
Survey respondents who have made a request for results, will also receive this cost trend analysis.

We hope you will take the time to contribute information to this valuable set of data to establish a
current baseline for operational forestry costs. if you have any guestions regarding this survey, please
contact Dan Opalach at (971) 540-2409 or dani@forestbiometrics.org.

1. Number of gross forested acres your current budget is based on.

Use this acreage as the basis for the remaining survey guestions. Gross forested acres include
roads, watercourse bufffers, and productive timberland.

2. Average annual administrative fived cost per acre {use acreage from Question 1).

Inciude salary, benefits, buildings, vehicles, roads, fire protection, insurance, maintenance, etc.
Exclude regeneration, silvicuitural practices, and harvesting & hauwling.

3. Awverage silviculture costs.

If your organization does not rely a certain treatment, leave that table entry blank.

Treatment Awerage cost per treated Additional information
acre (%/acre) regarding treatments
include fabor, equipment, and
supplies

3a. Prescribed burning for site LT
preparation

3b. Chemical site preparation M/A
3c. Mechanical site preparation MfA
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3d. Tree planting—dearcut
units

3d-1. How many trees per acre
do you plant? )
3d-2. What is the average price
of the seedlings (5/tree)?

Je. Tree planting—selection
units

3e-1. How many trees per acre
do you plant? _ ol
3e-2, What is the average price
of the seedlings (%/tree)?

3f. Post-planting brush control
(the treatment used most often
on the property)

3-1. What type of treatment
was this? {mechanical,
herbicides, manual, other)

3g. Post-pianting brush control
(2™ most used treatment)

3g-1. What type of treatment
was this? (mechanical,
herbicides, maonual, other)

3h. Precommercial thinning

3h-1. Average number of trees

removed per acre in
precommercial thinnings?

Comments for Question 3:

4, Harvest volume and cost information.
Average cast figures should inciude all costs assaciated with logging and houwling. *

Harvesting Method Volume Per Acre Average Cost Per Average DIB of
Harvested IMEBF harvested logs

{eross MBF/acre) (5/MIBF) {in.)

Commercial Thinning
4a. ground-based
4. cable
Final Harvest {even-oged)
¢, ground-based '
4d. cable |
Selection Harvest funeven-oged)
de. ground-based |
4f. cable
* If vou use other metrics based an cubic feet or tons, go ahead and provide that information and we will
convert those data os needed.
Comments for Question 4:
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5. Checkthe category that best fits your employer:

[J Public—fedaral

[0 Public—non-federal

[ Private

[ Tribal

[0 Management service/Consulting firm

[0 Mon-governmental organization (NGO)

1 Mone of the above; please specify

6. Checkthe geographical area where your costs are based:

O Morthern California

O Westside Oregon or Washingtan

[ Eastside Oregon or Washington

O Morthern Idaho

O Montana

[0 None of the above; please specify

7. Additional comments on any question:

8. If you would like to receive a summary and analysis of the survey results, list
an email address for sending the report. Results will only be sent to
respondents who complete the survey.

FBRI

Forest Biometrics

June 1 7, 2019 Page 45 Research Institute



9. Richard Zabel, Western Forestry and Conservation Association, and Dan Opalach,
Forest Biometrics Research Institute, appreciate your time in completing this survey.
Any questions and/or comments:

If you would like to print the completed survey please send it to:
Richard Zabel

Western Forestry & Conservation Association

4033 SW Canyon Rd.

Portland, OR 97221

richard@westernforestry_org

FBRI

Forest Biometrics

June 17, 2019 Page 46 Research Institute




