TREATMENT VALUES

INTRODUCTION

The treatment values expressed in the tables in this section are net
present values generated by a net present value "spreadsheet" model using
the yield curves in Appendix 1. It is very important to note that the
analytical procedure used was designed to focus attention on the difference
between stand values and not particularly on the value of the individual

stand.

In effect this procedure allows an evaluation of a general situation
where the outcome is not highly sensitive to minor changes in costs and
prices. This occurs because the treatment contemplated is rated against a
no treatment situation and both situations are subject to the same
schedules of costs and prices. Thus, if spacing is being considered and
the physical response of interest is increased stem size, attention should
be focused on timber prices related to log size and not on whether an

average price is a few dollars too high or a few dollars too low.

Where market derived prices are not sensitive to timber size, but
relate largely to volume, then average prices of moderate precision tend to
give the same answers. Under this condition, in our spacing example,
enhancement or “fine tuning" for stem size would not be an appropriate
objective. The objective here would be to avoid spacing stands which would
result in less than full use of the site and hence less volume, and space
only those stands that have excessive stocking and hence return greater

volumes over a reasonable length of rotation (including the attainment of
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merchantable size) rather than similar volumes and attaining

merchantability via a much longer rotation.

INADEQUATE STOCKING, B.C. COAST

The treatments to prevent inadequate stocking considered in this
report are brushing and weeding and conifer release. In this situation a
natural or planted stand is not established such that the stand will occupy
all the productive site because brush or weeds are eliminating or holding
in check the desired conifers. The alternative to brushing and weeding or
conifer release is the loss of part or all of the stand. The question
addressed (depending on site, species, potential loss factor, type and
cost of treatment and value of the stand) is whether to treat and under

what conditions.

The decision criterion used is net present value. More specifically,
does treatment increase the net present value (NPV) of the stand? 1In this
situation the control is a stand that has lost volume due to brush. The
treatment, so to speak, is a normal stand volume with the added
silvicultural cost of the treatment. The pertinent NPV's are shown in

Table 5.

For Douglas fir plantations brushing and weeding is effective for all
conditions and situations addressed. In effect, if brushing and weeding
will save 25% of the volume of a stand at rotation based on the "normal"
yield curve used, then it can be applied at the costs indicated even when
the site is a long way from the mill or when expensive logging conditions

are assumed.
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Table 5. Value of Treatments (NPV) to Avoid Inadequate Stocking,
B.C. Coast*

Percent of normal stand volume

lost to brush and value of
Situation and Treatment treatment if that volume were

restored via treatment

25% 50% 100%
(dollars/ha)
DOUGLAS FIR PLANTATION, BRUSHING AND WEEDING
Good Site, Mechanical Treat, Average costs 973 2307 4819
High costs** 851 2083 4392
Chemical Treat, Average costs 993 2327 4839
High costs 871 2103 4412
Medium Site, Mechanical Treat, Average costs 142 642 1494
High costs 53 485 1195
Chemical Treat, Average costs 161 662 1514
High costs 73 505 1215
DOUGLAS FIR PLANTATION, CONIFER RELEASE
Good Site, Average costs 1185 2711 5610
High costs 952 2354 5006
Medium Site, Average costs 295 931 2059
High costs 93 636 1572
DOUGLAS FIR NATURAL STAND, CONIFER RELEASE
Good Site, Average costs 725 1790 3773
High costs 478 1407 3111
Medium Site, Average costs 168 676 1549
High costs -31 387 1073
HEMLOCK /BALSAM, NATURAL STAND, CONIFER RELEASE
Good Site, Average costs 490 1319 2830
High costs 248 946 2190
Medium Site, Average costs 114 557 1323
High costs -73 303 903
HEMLOCK PLANTATION, BRUSHING AND WEEDING
Good Site, Mechanical Treat, Average costs 351 1062 2335
High costs 218 817 1864
Chemical Treat, Average costs 371 1082 2355
High costs 238 837 1884
Medium Site, Mechanical Treat, Average costs 16 390 993
High costs -62 255 735
Chemical Treat, Average costs 36 410 1013
High costs -42 275 755
(cont'd)
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Table 5 (cont'd)

Percent of normal stand volume
lost to brush and value of
Situation and Treatment treatment if that volume were
restored via treatment

25% 50% 100%
(dollars/ha)
HEMLOCK PLANTATION, CONIFER RELEASE

Good Site, Average costs 463 1266 2725
High costs 216 882 2067
Medium Site, Average costs 85 509 1206
High costs -98 253 805

HEMLOCK NATURAL STAND, CONIFER RELEASE
Good Site, Average costs 349 1038 2268
High costs 138 726 1749
Medium Site, Average costs 75 490 1168
High costs -109 232 763

* Based on 1980-86 costs and prices; discount rate 4% real.
** Includes not only higher treatment cost, but also higher logging
and hauling costs

Note that only one treatment is considered. However, since the table
considers NPV's, a rough estimate can be derived for more than one
treatment.1 In effect, are the values in the table sufficient to cover an
additional cost subtraction of about $350.00? In this situation for a
medium site Douglas fir plantation where a loss of only 25% is
contemplated, the answer would be no, but it could be done in the other

situations.

1. A second treatment five years later would cost slightly less; i.e. the
original cost discounted at 4% for five years.
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Conifer release in Douglas fir plantations appears attractive in all
situations. In natural stands on medium sites under high cost conditions
it becomes marginal. The same situation applies to nemlock/balsam stands
and to hemlock stands, although the values are slightly lower. Brushing
and weeding hemlock plantations is attractive except for the low volume

1oss, high cost situation on medium sites.

EXCESSIVE STOCKING, B.C. COAST

The treatment considered to correct excessive stocking is spacing.
The problem in analyzing the situation is one of not having yield curves
for a clearly defined "excessive" stocking situation. The consultants
believe that were these curves available they would show that spacing these
stands under the conditions and costs used in this report would be entirely
feasible. This is the type of situation where the Releative Density Index
is significantly above 0.55 and where competitive mortality is very

evident,

These stands can almost intuitively be recognized by foresters as
having too many stems. Stocking is dense and even, and the word
"stagnated" (whether appropriate or not) is frequently mentioned in the
more severe instances. These stands will not produce merchantable wood in
any reasonable length of rotation and hence, if evaluated on a NPV basis,
will have little value. If we consider the "normal" natural stand yield
curves we have, which are closer to if not within the RDI of 0.4 to 0.55,
we can make some broad estimates concerning the conversion of these

excessively stocked stands to stands that are "more" normal.
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Table 6 indicates the value on an NPV basis for the natural stands we
have yield curves for at ages appropriate for spacing. Again, since they
are NPV's, the question is simply one of how much can one spend to convert
the excessively stocked stand with little value into something that has a
lower number of stems and values as shown in the table. The consultants
feel that high spacing costs are justified under these conditions. Where
there is doubt as to overstocking or where the situation is one where the
stand is believed to have an RDI close to 0.55, then spacing should be
considered as an enhancement.

Table 6. Value of Natural Stands (NPV) According to Site, Logging Chance
and Haul Distance Costs, B.C. Coast*

Species and Situation Net Present Value
($/ha)

DOUGLAS FIR

Good Site Low costs 4961
Average costs 4685
High costs 4050
Medium Site Low costs 2441
Average costs 2130
High costs 1706
HEMLOCK/BALSAM
Good Site Low costs 3867
Average costs 3594
High costs 2982
Medium Site Low costs 2424
Average costs 2141
High costs 1681
HEMLOCK
Good Site Low costs 3315
Average costs 3135
High costs 2638
Medium Site Low costs 2225
Average costs 1937
High costs 1501

* Based on 1980-86 costs and prices; discount rate 4% real. Value is at
15 years of age for a good site and 20 years of age for a medium site.
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STAND ENHANCEMENT, B.C. COAST

On a stand enhancement basis spacing appears attractive for natural
Douglas fir stands (see Table 7). It must be kept in mind, however, that
the natural Douglas fir curve in question may be above fully stocked, and
the treatment is more one of removing excess rather than enhancing. This
is supported in part by the fact that spacing and fertilizing Douglas fir
plantations as exemplified by the curves shown does not appear attractive
at the costs shown. This stand is not overstocked and the treatment would
definitely be considered an enhancement. Thus, in this case the value
attributed to larger diameters is "not enough", the cost of treatment is

too high, or a combination of both these factors.

Spacing hemlock or hemlock/balsam stands in general does not appear
attractive for enhancement purposes. Again, part of the reason behind this

is insufficient value for larger diameter stems.

Table 8 is similar to Table 7 except a minimum merchantable diameter
1imit was placed on the untreated stands. This increased the value of the
treatment for medium site natural Douglas fir as the rotation length for
the untreated stand increased in a declining NPV situation. No change
occurred with respect to fir plantations. Good site hemlock/balsam
remained the same but the NPV's on the medium site decreased somewhat but
still remained negative. 1In the case of hemlock the NPV's on the medium
site decreased significantly. In this situation spacing for sawlogs on
medium site appears feasible if costs are in the low to average range.
Based on the optimum rotations as shown in Appendix 3, the advantage is

largely in rotation time and not in increasing stand diameter above 38 cm.
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Table 7. Value of Treatments (NPV) to Enhance the Stand, B.C. Coast*

Treatment and NPV ($/ha)
Species and Situation Spacing Spacing and
Fertilizing

DOUGLAS FIR NATURAL STAND

Good Site Low costs** 2469 2697
Average costs 2342 2547
High costs 2016 2141
Medium Site  Low costs 409 489
Average costs 404 452
High costs 252 274

DOUGLAS FIR PLANTATION

Good Site Low costs - -229
Average costs - -334
Medium Site  Low costs - -221
Average costs - -379

HEMLOCK/BALSAM NATURAL STAND

Good Site Low costs -527 -
Average costs -613 -
High costs -624 -
Medium Site Low costs -648 -
Average costs -665 -
High costs -733 -
HEMLOCK NATURAL STAND
Good Site Low costs 49 -
Average costs -131 -
High costs -260 -
Medium Site Low costs -427 -
Average costs -506 -
High costs -597 -

* Based on 1980-86 costs and prices; discount rate 4% real.
** Includes treatment cost, logging costs and hauling costs.
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Table 8. Value of Treatments (NPV) to Enhance the Stand with Minimum
Average Stand Diameter Harvesting Limitations,* B.C. Coast

Treatment and NPV ($/ha)

Species and Situation Spacing Spacing and
Fertilizing

DOUGLAS FIR, NATURAL STAND

Good Site Low costs 2469 2697
Average costs 2342 2547
High costs 2016 2141
Medium Site Low costs 773 853
Average costs 620 668
High costs 365 387

DOUGLAS FIR PLANTATION

Good Site Low costs - -229
Average costs - -334
Medium Site Low costs - -221
Average costs - -379

HEMLOCK/BALSAM NATURAL STAND

Good Site Low costs -527 -
Average costs -613 -
High costs -624 -
Medium Site Low costs -299 -
Average costs -443 -
High costs -637 -
HEMLOCK
Good Site Low costs 49 -
Average costs -131 -
High costs -260 -
Medium Site Low costs 180 -
Average costs -13 -
High costs -312 -

* Minimum diameter, 38 cm for all species.
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INADEQUATE STOCKING, B.C. INTERIOR

In the Interior the same situation as on the coast applies to brushing
and weeding, and conifer release. Table 9 reports the NPV's for one
treatment where a portion of the stand is saved by the treatment. In the
case of a second treatment there would have to be sufficient value to cover
an additional $225 to $340. Brushing and weeding white spruce plantations
is attractive except for the higher cost/low loss situations. Conifer
release follows roughly the same pattern. For lodgepole pine, conifer
release is generally attractive except for medium sites under the low loss
situation. Conifer release is not as attractive for wet belt Douglas fir.
The cost is justified on good site, but appears to be feasible on medium

sites only when most or all of the stand is in jeopardy.

EXCESSIVE STOCKING, B.C. INTERIOR

Table 10 indicates the approximate value of three types of natural
stands in the Interior at ages when spacing would be appropriate. If the
stand in question is excessively stocked and has significantly more stems
than the situation or curve(s) given (i.e. an RDI much higher than 0.55),
then spacing the stand is likely to create significant value as the

alternative is a very long rotation and hence 1ittle value on an NPV basis.

White spruce gives fairly high values for natural stands established
at 2500 stems per ha. Spacing this stand to 500 stems per ha at 20 to 25
years of age causes a significant decrease in volume over the rotations

indicated.
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Table 9, Value of Treatments (NPV) to Avoid Inadequate Stocking,
B.C. Interior*

Percent of normal stand volume

lost to brush and value of
Situation and Treatment treatment if that volume were

restored via treatment

25% 50% 100%
(dollars/ha)
WHITE SPRUCE PLANTATION, BRUSHING AND WEEDING
Good Site, Mechanical Treat, Average costs 46 432 1097
High costs** -18 355 991
Chemical Treat, Average costs 161 547 1212
High costs 22 395 1031
Medium Site, Mechanical Treat, Average costs -98 144 519
High costs -156 17 434
Chemical Treat, Average costs 17 259 634
High costs -116 117 474
WHITE SPRUCE PLANTATION, CONIFER RELEASE
Good Site Average costs 108 547 1317
High costs 23 445 1182
Medium Site Average costs -55 219 661
High costs -136 128 549
WHITE SPRUCE NATURAL STAND, CONIFER RELEASE
Good Site Average costs 29 389 1001
High costs -54 291 875
Medium Site Average costs -99 131 485
High costs -179 42 377
LODGEPOLE PINE PLANTATION, CONIFER RELEASE
Good Site Average costs 155 640 1501
High costs 64 528 1349
Medium Site Average costs -117 97 415
High costs -197 6 303
WET BELT DOUGLAS FIR NATURAL STAND, CONIFER RELEASE
Good Site Average costs 40 411 1047
High costs -45 310 915
Medium Site Average costs -198 -67 87
High costs -274 -149 -5

* Based on 1980-86 costs and prices; discount rate 4% real.
** Includes not only higher treatment cost, but also higher logging
and hauling costs
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Table 10. Value of Natural Stands (NPV) According to Site, Logging Chance
and Haul Distance, Costs, B.C. Interior*

Species and Situation Net Present Value
($/ha)

WHITE SPRUCE

Good Site Low costs 1881
Average costs 1734
High costs 1650
Medium Site Low costs 1339
Average costs 1230
High costs 1162
LODGEPOLE PINE
Good Site Low costs 1738
Average costs 1555
High costs 1441
Medium Site Low costs 930
Average costs 828
High costs 764
WET BELT DOUGLAS FIR
Good Site Low costs 1944
Average costs 1796
High costs 1704
Medium Site Low costs 714
Average costs 652
High costs 613

* Based on 1980-86 costs and prices; discount rate 4% real. Value is at:
white spruce - 20 years of age for good; 25 years of age medium site
lodgepole pine - 18 years of age for good; 21 years of age medium site
wet belt D.fir - 20 years of age for good; 25 years of age medium site

For white spruce spacing overstocked stands is recommended, but
a larger number of residual stems than 500 would appear to be necessary to
maintain good stocking. At the values shown, spacing at $500 per ha can

easily be justified.
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Lodgepole pine stands have somewhat lower values than spruce at 18 to
21 years of age, particularly on medium site. Spacing excessively stocked
stands at $400 to $800 per ha is feasible, however, and yields when spaced
to 1600 stems per ha compare favourably to yields in planted stands

established at 1600 stems per ha.

Spacing wet belt Douglas fir is feasible where stocking is excessive.
Spacing to 500 stems at 20 to 25 years of age gives greater volume for
rotations of less than 120 years than does the natural stand and should be

more valuable on an NPV basis than the natural stand.

STAND ENHANCEMENT, B.C. INTERIOR

Spacing in Interior stands for enhancement purposes is not
particularly attractive at current costs and prices. As shown in Table 11,
the values attributable to spacing are all negative except for wet belt
Douglas fir on medium sites at a low to average spacing cost. The
situation in the Interior is one where value is highly dependent on volume
and not on a premium for larger stems. Timber from a stand having an
average diameter of some 10 centimetres over what is roughly considered the

minimum merchantable size has an added value of about $2 to $4 per m3. On

the Coast, the premium would be about $7 to $11 per m3. Under these
conditions some level of adequate or normal stocking is far more important

than a spacing which does not increase volume.
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Table 11. Value of Treatments (NPV) to Enhance the Stand, B.C. Interior*

Treatment and NPV ($/ha)

Species and Situation Spacing Spacing and
Fertilizing

WHITE SPRUCE, NATURAL STAND

Good Site Low costs** -984 -
Average costs -1011 -
High costs -1074 -
Medium Site Low costs -913 -
Average costs -961 -
High costs -1028 -

WHITE SPRUCE, PLANTATION

Good Site Low costs -1419 -
Average costs -1432 -
High costs -1481 -
Medium Site Low costs -1185 -
Average costs -1219 -
High costs -1277 -

LODGEPOLE PINE, NATURAL STAND

Good Site Low costs -58 -
Average costs -232 -
High costs -589 -
Medium Site Low costs -225 -
Average costs -422 -
High costs -791 -

WET BELT DOUGLAS FIR

Good Site Low costs -30 -31
: Average costs -128 -198
High costs -212 -295

Medium Site Low costs 216 200
Average costs 52 -4

High costs -73 -215

* Based on 1980-86 costs and prices; discount rate 4% real.
** Includes treatment cost, logging costs and hauling costs.
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In Table 12 a minimum merchantable diameter 1imit was imposed on the
same situations shown in Table 11. This increased the value of the spacing
or spacing and fertilizing treatments as an enhancement, but only to a very

limited degree and most NPV's remained negative. The one possible
exception occurred for medium site natural wet belt Douglas fir. Both
spacing and spacing and fertilizing, even at a high cost, increased the
value of the stand significantly. This occurred because untreated natural
wet belt Douglas fir does not reach merchantable size on a medium site
until about 120 years of age. Based on the optimum rotations as shown in
Appendix 3 the advantage is largely in rotation time and not in increasing
stand diameter. Note that in the wet belt fir situation the value accrued
to the medium site because the rotation was reduced 40 to 50 years; on the
good site there was no change in value as the rotation did not change with

the imposition of a minimum acceptable diameter of 25 cm.
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Table 12. Value of Treatments (NPV) to Enhance the Stand with Minimum
Average Stand Diameter Harvesting Limitations,* B.C. Interior

Treatment and NPV ($/ha)

Species and Situation Spacing Spacjng gnd
Fertilizing

WHITE SPRUCE, NATURAL STAND

Good Site Low costs** -852 -
Average costs -917 -
High costs -996 -
Medium Site  Low costs -440 -
Average costs -546 -
High costs -651 -

WHITE SPRUCE, PLANTATION

Good Site Low costs -1419 -
Average costs -1432 -
High costs -1481 -
Medium Site  Low costs -1185 -
Average costs -1213 -
High costs -1267 -

LODGEPOLE PINE, NATURAL STAND

Good Site Low costs -58 -
Average costs -232 -
High costs -589 -
Medium Site Low costs 136 -
Average costs -122 -
High costs -530 -

WET BELT DOUGLAS FIR

Good Site Low costs -30 -31
Average costs -128 -198
High costs -212 -295
Medium Site Low costs 349 421
Average costs 198 209
High costs 82 65

*  Minimum diameters: 28 cm for white spruce
22 cm for lodgepole pine
35 cm for wet belt Douglas fir
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GENERAL CONCLUSIONS AND GUIDELINES

These conclusions and guidelines are based not only on the physical

responses to treatments but also on how much value is placed on these

responses under current conditions. Note that without associated value a

positive physical response may not be attractive as an intensive forestry

inyvestment.

BRUSHING AND WEEDING

1.

Brushing and weeding Douglas fir plantations on the Coast is
attractive under current conditions if the alternative is an
understocked stand. Depending on the severity of the understocking
expected, two or more treatments are feasible on good site. On
medium site a second or third treatment is dependent on the

severity of understocking expected.

Brushing and weeding hemlock plantations is similarly attractive
but to a lesser degree than Douglas fir. More than one treatment
is feasible on good site, but a second or third treatment on medium

site is highly dependent on the severity of understocking expected.

Brushing and weeding white spruce plantations in the Interior is
attractive under current conditions if the alternative is an
understocked stand. On good site a second or third treatment is
feasible only if severe understocking is expected. On medium site,
in general, only one treatment appears feasible. A second
treatment would be feasible, but only if stand establishment was

expected to fail,
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