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Strategy at a Glance

7KLV�VWUDWHJ\�LV�LQWHQGHG�WR�KHOS�RSWLPL]H�WKH�IXQGLQJ�DYDLODEOH�IRU
VLOYLFXOWXUH�DFWLYLWLHV�WR�LPSURYH�WKH�IXWXUH�TXDQWLW\�DQG�TXDOLW\�RI�ERWK
KDELWDW�DQG�WLPEHU�VXSSO\���7KH�VWUDWHJ\�ZLOO�EH�FRQVLGHUHG�DV�RQH�RI�VHYHUDO
LQSXWV�LQ�GHFLVLRQV�RQ�IXQGLQJ�DOORFDWLRQV�DQG�WUHDWPHQW�DFWLYLWLHV�

7KH�SULPDU\�REMHFWLYHV�RI�WKH�VLOYLFXOWXUH�VWUDWHJ\�DUH�WR

HOLPLQDWH�WKH�PLG�WHUP�WLPEHU��VXSSO\�VKRUWIDOO�LQGLFDWHG�E\�WKH�03����EDVH
FDVH�KDUYHVW�IRUHFDVW��DQG

VXEVWDQWLDOO\�LQFUHDVH�WKH�YROXPH�DQG�TXDOLW\�RI�IXWXUH�UHJHQHUDWHG�VWDQGV�

$FFRPSOLVKLQJ�WKLV�VWUDWHJ\�UHTXLUHV�D�SURJUDP�VXEVWDQWLDOO\�DERYH�KLVWRULF
OHYHOV�DV�ZHOO�DV�SUH�IUHH�JURZLQJ�DFWLYLWLHV�DERYH�EDVLF�VLOYLFXOWXUH�

4XDQWLW\� 0DLQWDLQ�WKH�FXUUHQW�KDUYHVW�OHYHO�RI������PLOOLRQ�P��\U�IRU
VL[�GHFDGHV��DQG�PDQDJH�PLG�DQG�ORQJ�WHUP�WLPEHU�VXSSO\
WR�\LHOG�KDUYHVW�OHYHOV�RI������DQG������PLOOLRQ�P��\U�
UHVSHFWLYHO\�

4XDOLW\� 0DQDJH�UHJHQHUDWHG�VWDQGV�WR�\LHOG�DW�OHDVW�����E\�YROXPH�
SUHPLXP�ODUJH�ORJV��ZLWK�PRVW�RI�WKH�UHPDLQGHU�EHLQJ
VDZORJ�TXDOLW\�

The following chart illustrates the working targets.  They represent the plausible high
end of the potential of the timber resource relative to the MP #9 base case.  Changes
to the base case would also change the potential forecast.  These forecasts are
interim and require confirmation through analysis and modelling.
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7KH�IROORZLQJ�DUH�ORJ�TXDOLW\�REMHFWLYHV�IRU�7)/����

Quality class Species Characteristics

Premium log All, except
white pine &
red cedar

45+ cm dbh

white pine &
red cedar

30+ cm dbh

All, except
white pine &
red cedar

30+ cm dbh, 25+ % clear lumber production, min 5 m log

Sawlog All, except
white pine &
red cedar

30+ cm dbh

7KH�IROORZLQJ�VWUDWHJLHV�DUH�WKRVH�FRQVLGHUHG�LQ�WKH�ZRUNVKRS�DQG�IROORZ�XS
DQDO\VLV�WR�EH�DSSURSULDWH�WRZDUGV�DFKLHYLQJ�WKH�ZRUNLQJ�WDUJHWV���2WKHU
VWUDWHJLHV�WKDW�ZHUH�FRQVLGHUHG�EXW�KDG�QR�RSSRUWXQLW\�DUHD�DUH�GRFXPHQWHG
LQ�WKH�UHSRUW�

Timber Quantity

6RPH�RI�WKH�IROORZLQJ�SUDFWLFHV�DUH�SUH�IUHH�JURZLQJ�DQG�DUH�XQOLNHO\�WR�EH
XQGHUWDNHQ�ZLWKRXW�IXQGLQJ�DVVLVWDQFH�LI�IUHH�JURZLQJ�REOLJDWLRQV�FDQ�EH
DFKLHYHG�ZLWKRXW�WKHP�

No. Strategy Priority

General

Conduct silviculture surveys to support all strategies. 1

Short Term

No short term silviculture actions identified.

Mid Term

MT 2 For existing managed stands aged 1–25 yrs, lower the minimum
harvest age 25 yrs (to age 80 for all species except age 70 for Pl)
and maximize stand volumes at that age by:

ii) brushing an additional 500 ha/yr above basic silviculture levels for
growth enhancement and increased survival;

8

iii) spacing 1200 ha/yr to advance technical rotation ages; 5

iv) managing approximately 50 000 ha under a 15 yr cycle repeat
fertilization regime of 3300 ha/yr  to obtain a 10% volume gain at
the stand level (shared objective with MT 3 viii);

11

MT 3 For about-to-be regenerated stands, lower the minimum harvest
age 25 yrs (to age 80 for all species except age 70 for Pl) and
maximize stand volumes at that age by:

i) site preparing 200 ha/yr more than current levels; 6

Log Quality
Objectives

Silviculture
Strategies
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No. Strategy Priority

ii) using improved seed for 90% of planted areas (1800 ha/yr); 3

iii) using larger planting stock on 80% of planted areas (1600 ha/yr); 7

vi) brushing an additional 500 ha/yr above basic silviculture levels for
growth enhancement and increased survival (continuation of MT 2
ii);

8

vii) spacing 1200 ha/yr (continuation of MT 2 iii); 5

viii) managing approximately 50 000 ha under a 15 yr cycle repeat
fertilization regime of 3300 ha/yr (shared objective with MT2 iv);

11

MT 4 Fertilize 400 ha/yr 15 yrs prior to harvest beginning 60 years from
now on stands that have not been under repeat fertilization
program.

9

MT 5 For the white pine component of mixed stands, first lift prune 225
ha/yr and second lift prune 75 ha/yr (total 300 ha/yr, 225 ha/yr
under management) to retard blister rust development and to
capture, through later commercial thinning, volumes that would
otherwise be lost to mortality (approximately 2.25% of annual
harvest volume).

4

Long Term

LT 1 Brush 500 ha/yr of existing backlog plantations. 2

LT 3 Continue MT 3 activities into the long term (except spacing), but
with the objective changed from harvesting at age 80 to harvesting
at an average stand diameter of 30 cm.

same as MT
3

Timber Quality

1R�VHSDUDWH�VWUDWHJLHV�WR�LQFUHDVH�WKH�TXDOLW\�RI�IXWXUH�WLPEHU�VXSSO\�ZHUH
LGHQWLILHG�LQ�WKH�ZRUNVKRS���6WUDWHJLHV�IRU�LQFUHDVLQJ�TXDOLW\�DUH�LQWHUZRYHQ
ZLWK�WKRVH�IRU�LQFUHDVLQJ�TXDQWLW\�

Habitat Supply

1R�VHSDUDWH�VWUDWHJLHV�WR�LQFUHDVH�WKH��TXDQWLW\�RU�TXDOLW\�RI�IXWXUH�KDELWDW
VXSSO\�ZHUH�LGHQWLILHG�LQ�WKH�ZRUNVKRS���5DWKHU��QHHGV�IRU�IXUWKHU�UHVHDUFK
DQG�LQIRUPDWLRQ�IRU�FDULERX�KDELWDW�PDQDJHPHQW�ZHUH�LGHQWLILHG



Silviculture Strategy (Interim) Tree Farm Licence 23
Pope and Talbot Ltd. March, 1999

Page 6 Version 1.1

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�DQWLFLSDWHG�FRVWV�DQG�EHQHILWV�RI�HDFK
VLOYLFXOWXUH�WUHDWPHQW���,QYHVWPHQW�SULRULWLHV�DUH�UDQNHG�DFURVV�DOO�WUHDWPHQWV�
§5LVN¨�UHIOHFWV�WKH�FRQILGHQFH�OHYHO�RI�ZRUNVKRS�SDUWLFLSDQWV�LQ�WKH
SUREDELOLW\�RI�DWWDLQLQJ�WKH�HVWLPDWHG�RXWFRPHV�IRU�D�WUHDWPHQW��SDUWLFXODUO\
IRU�WLPEHU�VXSSO\�HIIHFWV�

Strategy Opportunity Risk Timber Supply Effects Habitat Jobs Cost Wkshp

Regimes Area (Ha/Yr) Short Medium Long Quality Caribou Days/ha $/ha1 Rank

Survey
1 12,000 0.1 30 1

Backlog

2 Brushing L1 500 L + 2 500 2

Pre FTG

3 site prepare more areas M3i, L3 200 L-M + + - 0.5 700 6

4 improved seed M3ii, L3 1800 L +++ +++ ++ 80 3

5 larger planting stock M3iii, L3 1400 L-M + + 0.5 168 7

6 fertilize at time of planting M3iv, L3 1600 M + + 0.5 150 10

7 manage voids M2i,M3v, L3 0 - + + 0

8 brush for growth M2ii,M3vi, L3 500 M-H + + 2 500 8

Post FTG

9 spacing stands (30-year window) M2iii, M3vii 1200 M ++ + + 2.7 800 5

10 repeat fertilize on 15 year cycle M2iv, M3viii 3300 M + + + 0.1 200 11

11 Fertilize late rotation (begin in 45 yrs) M4 400 M ++ 0.1 200 9

12 CT capture mortality (pruned, 20 yrs) M5 0 + +
13 CT create old seral structure M5 0 + ++
14 Prune Pw  to 3m (blister rust, CT later)   1st lift M5 225 L ++ ++ 0.8 250 4

15 2nd lift M5 75 L + +++ 0.8 250 4

7KH�IROORZLQJ�DQQXDOL]HG�SURJUDP�ZLOO�FRQWULEXWH�WR�DFKLHYLQJ�WKH�DERYH
JRDOV�DQG�VWUDWHJLHV���7KLV�SURJUDP�LV�FRQVLGHUDEO\�DERYH�KLVWRULF�OHYHOV�DQG
VRPH�DFWLYLWLHV�PD\�UHTXLUH�SKDVLQJ�LQ�

Backlog Brushing Enhanced Space Prune Fertilize

Year Surveys* Brushing for Growth Establishment
1 12,000            500             500                 5,000                    1,200            300           3,700          

2 12,000            500             500                 5,000                    1,200            300           3,700          

3 12,000            500             500                 5,000                    1,200            300           3,700          

4 12,000            500             500                 5,000                    1,200            300           3,700          
5 12,000            500             500                 5,000                    1,200            300           3,700          

Subtot Yr 1 - 5 60,000            2,500          2,500              25,000                  6,000            1,500        18,500        

6 - 10 60,000            -             2,500              25,000                  6,000            1,500        18,500        

Total Yr 1 - 10 120,000          2,500          5,000              50,000                  12,000          3,000        37,000        
* Includes prescription and layout

Unit cost ($/ha) 30 500             500                 152                       800               250           200             

Program Table - $ 000s, TFL 23, March 1999

Backlog Brushing Enhanced Space Prune Fertilize

Year Surveys* Brushing for Growth Establishment -               -           -             Total
1 360                 250             250                 759                       960               75             740             3,394          
2 360                 250             250                 759                       960               75             740             3,394          
3 360                 250             250                 759                       960               75             740             3,394          
4 360                 250             250                 759                       960               75             740             3,394          
5 360                 250             250                 759                       960               75             740             3,394          

Subtot Yr 1 - 5 1,800              1,250          1,250              3,796                    4,800            375           3,700          16,971        

6 - 10 1,800              -             1,250              3,796                    4,800            375           3,700          15,721        

Total Yr 1 - 10 3,600              1,250          2,500              7,592                    9,600            750           7,400          32,692        

Silviculture Regimes
and Investment
Priorities

Incremental
Silviculture Program
(ha)
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7KH�IROORZLQJ�DUH�WKH�DQWLFLSDWHG�MRE�RXWFRPHV�DVVRFLDWHG�ZLWK�WKH�SUHFHGLQJ
SURJUDP��DVVXPLQJ�WKH�SURJUDP�LV�PDLQWDLQHG�LQWR�WKH�IXWXUH�DV�QHFHVVDU\�WR
DFKLHYH�WKH�ZRUNLQJ�WDUJHWV�

Short term  employment associated with undertaking the silviculture activity, in person years

Backlog Brushing Enhanced Space Prune Fertilize
Year Surveys* Brushing for Growth Establishment -           -           -            Total

1 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         
2 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         

3 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         

4 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         

5 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         
Subtot Yr 1 - 5 30.0                25.0              25.0              40.0                   81.0         6.0           9.3            216.3       

6 - 10 30.0                -                25.0              40.0                   81.0         6.0           9.3            191.3       

Total Yr 1 - 10 60.0                25.0              50.0              80.0                   162.0       12.0         18.5          407.5       
Note: Assumes 200 days of harvesting, silviculture work, and timber processing = 1 job

Long term  employment associated with improved quality and quantity of the timber resource 1

Harvest Incremental Jobs
Increment per year per decade

Decade (’000 m3) Region2 Region2

1 -                  -                -                
2 -                  -                -                
3 -                  -                -                
4 -                  -                -                
5 68                   267               2,672            
6 108                 424               4,244            
7 62                   244               2,437            
8 62                   244               2,437            
9 62                   244               2,437            
10 -                  -                -                
11 76                   299               2,987            
12 76                   299               2,987            
13 76                   299               2,987            
14 76                   299               2,987            
15 76                   299               2,987            
16 76                   299               2,987            
17 76                   299               2,987            
18 76                   299               2,987            
19 76                   299               2,987            
20 76                   299               2,987            
21 76                   299               2,987            
22 76                   299               2,987            
23 76                   299               2,987            
24 76                   299               2,987            
25 76                   299               2,987            

Total 59,029          
Notes:

1. Assumes continuation of the silviculture program beyond the first 10 years, in accordance with the strategy.
   The total harvest increment is associated with all the silvicultural practices documented in the "Opportunities" 
   section and is only partly attributable to spacing and fertilization practices. Some of the increase may be
   associated with pre-free growing silviculture that was not current practice at the time of strategy development.

2. Assumes 3.93 TSA level direct (harvesting, silviculture, processing), indirect and induced (PYs) per 1000 cubic metre.
     (Source: TFL 23 MP #9 Timber Supply Analysis Report, p.39)

'XULQJ�WKH�DVVHVVPHQW�SURFHVV��WKH�IROORZLQJ�QHHGV�IRU�IXUWKHU�LQIRUPDWLRQ
DQG�UHVHDUFK�EHFDPH�DSSDUHQW���7KH�RXWFRPH�RI�WKHVH�KDYH�LPSOLFDWLRQV�IRU
IXUWKHU�VWUDWHJ\�GHYHORSPHQW���%UDFNHWHG�QXPEHUV�UHIHU�WR�WKH�VWUDWHJ\
QXPEHUV�XQGHU�ZKLFK�WKH�QHHG�LV�LGHQWLILHG��VHH�WDEOHV�LQ�§:RUNVKRS�5HYLHZ
RI�3RWHQWLDO�6WUDWHJLHV�¨�SDJH����

Job Creation

Further Information
and Research Needs
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�� 'HWHUPLQH�WKH�FXUUHQW�VWDWXV�RI�WLPH�XQWLO�JUHHQ�XS��5HLFNHQEDFN�������
KDV�VKRZQ�WKDW�JUHHQ�XS�DJHV�PD\�EH�ORZHU�WKDQ�HVWLPDWHG�IRU�7)/����
DQG�UH�UXQ�WKH�VHQVLWLYLW\�DQDO\VHV�XVLQJ�UHYLVHG�JUHHQ�XS�DJHV�IRU�
D� WKH�FRPELQHG�,50��FDULERX�DQG�XQJXODWH�ZLQWHU�UDQJH�]RQHV��DQG
E� 942�]RQH����67���

�� $VVHVV�WKH�VWRFNLQJ�DQG�KHLJKW�VWDWXV�RI�H[LVWLQJ�DJH�FODVV����VWDQGV������
���\HDUV����7KLV�DJH�FODVV�LV�FULWLFDO�WR�PLG�WHUP�WLPEHU�VXSSO\�DQG�LW
VKRXOG�EH�VXUYH\HG�WR�GHWHUPLQH�LI�WKH�VWDQGV�DUH�WUDFNLQJ�DV�PDQDJHG
RU�XQPDQDJHG�VWDQGV�DQG�ZKHWKHU�YROXPHV�VKRXOG�EH�FDOFXODWHG�DW�����
FP�GEK��DV�DW�SUHVHQW��RU�DW������FP�GEK�XWLOL]DWLRQ�VWDQGDUG����07���

�� 7KH�7,36<�2$)���IDFWRU�RI�����UHTXLUHV�FRQILUPDWLRQ���6XUYH\
WHFKQLTXHV�DUH�DYDLODEOH���8VH�RI�D�GLIIHUHQW�2$)��LQ�$$&�GHWHUPLQDWLRQ
UHTXLUHV�VWDWLVWLFDO�YDOLGLW\�DW�WKH�PDQDJHPHQW�XQLW�OHYHO����07��Y�

�� )XUWKHU�VWXG\�RI�URRW�URW�PDQDJHPHQW�WHFKQLTXHV�DQG�RSWLRQV�LV�QHHGHG��
3UHVHQFH�RI�URRW�URW�FDQ�OLPLW�FRPPHUFLDO�WKLQQLQJ�RSWLRQV��07�����1HHG
WR�GHWHUPLQH�LI�7,36<�2$)��DOORZDQFH�RI����LV�DQ�DGHTXDWH�HVWLPDWH�RI
ORVVHV��/7���

�� $VVHVV�WKH�H[WHQW�DQG�G\QDPLFV�RI�DJH�FODVV���GHFLGXRXV�VWDQGV�IRU�WKHLU
SRWHQWLDO�WR�EH�DGGHG�WR�WKH�7+/%����/7��D�

�� 2OG�JURZWK�VLWH�LQGH[�HVWLPDWLRQ�VWXGLHV�UHTXLUH�FRPSOHWLRQ���,W�LV
DQWLFLSDWHG�WKDW�VLWH�LQGH[HV�PD\�EH�XQGHUHVWLPDWHG���6HQVLWLYLW\�DQDO\VLV
RI�WKH�03����VKRZV�WKDW�2*6,�DGMXVWPHQWV�PD\�LQFUHDVH�ORQJ�WHUP
WLPEHU�VXSSO\�VXEVWDQWLDOO\����/7��

�� 6LOYLFXOWXUH�DFWLYLWLHV��SDUWLFXODUO\�FRPPHUFLDO�WKLQQLQJ��FDQ�EH�XVHG�WR
FUHDWH�ROG�JURZWK�WUHH�DWWULEXWHV�DW�HDUOLHU�DJHV���)XUWKHU�VWXG\�LV
UHTXLUHG�WR�GHWHUPLQH�LI�&7�FDQ�DFKLHYH�WKHVH�DWWULEXWHV�HDUOLHU�
SDUWLFXODUO\�HQKDQFHG�OLFKHQ�SURGXFWLRQ�IRU�FDULERX����/7��

�� &KHFN�WKDW�FDULERX�FRQVWUDLQWV�ZHUH�PRGHOOHG�SURSHUO\�ZLWK�UHVSHFW�WR
RWKHU�IDFWRUV��SDUWLFXODUO\�ELRGLYHUVLW\���5HPRGHO�FDULERX�FRQVWUDLQWV�RQFH
0R(/3�REMHFWLYHV��DPRXQW��ZKHUH��WLPLQJ��IRU�FDULERX�DQG�EHWWHU�LQIR�RQ
VLOYLFXOWXUH�PDQDJHPHQW�RSWLRQV�DUH�DYDLODEOH����/7���
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Introduction

About the Interim Strategy

7KLV�VWUDWHJ\�LV�LQWHQGHG�WR�KHOS�RSWLPL]H�WKH�IXQGLQJ�DYDLODEOH�IRU
VLOYLFXOWXUH�DFWLYLWLHV�WR�LPSURYH�WKH�IXWXUH�TXDQWLW\�DQG�TXDOLW\�RI�ERWK
KDELWDW�DQG�WLPEHU�VXSSO\���7KH�VWUDWHJ\�ZLOO�EH�RQH�RI�VHYHUDO�LQSXWV�LQ
GHFLVLRQV�RQ�IXQGLQJ�DOORFDWLRQV�DQG�WUHDWPHQW�DFWLYLWLHV�

%HFDXVH�RI�OLPLWHG�WLPH��EXGJHW��DQG�DYDLODEOH�LQIRUPDWLRQ�WKLV�ILUVW�YHUVLRQ
RI�WKH�VWUDWHJ\�FRQVHQWUDWHV�RQ�WKH�IXWXUH�TXDQWLW\�RI�WKH�WLPEHU�UHVRXUFH��$V
WKH�VWUDWHJ\�GHYHORSV�DQG�DV�EHWWHU�DQG�PRUH�LQIRUPDWLRQ�EHFRPHV�DYDLODEOH�
WKH�VWUDWHJ\�ZLOO�IRFXV�PRUH�RQ�IXWXUH�WLPEHU�TXDOLW\�DQG�WKH�IXWXUH�TXDQWLW\
DQG�TXDOLW\�RI�KDELWDW�VXSSO\�

7R�DFKLHYH�RSWLPL]DWLRQ��WKH�RSSRUWXQLWLHV�HYDOXDWHG�KHUH��DUH�QRW�OLPLWHG�E\
IDFWRUV�VXFK�DV�WKH�DYDLODELOLW\�RI�IXQGLQJ��IXQGLQJ�VRXUFH��H�J���SXEOLF�YV�
SULYDWH���RU�WKH�DELOLW\�WR�GHOLYHU�D�SURJUDP���7KHUHIRUH��WKH�VWUDWHJ\
LOOXVWUDWHV�WKH�SODXVLEOH�KLJK�HQG�RI�WKH�SRWHQWLDO�RI�WKH�WLPEHU�UHVRXUFH��$IWHU
FRQVLGHULQJ�FRVW�HIIHFWLYHQHVV��DYDLODEOH�WUHDWPHQWV��DQG�RSHUDWLRQDO�UHDOLWLHV
¥�DOO�RI�ZKLFK�ZHUH�H[SORUHG�LQ�WKH�ZRUNVKRS�¥�SRWHQWLDO�WUHDWPHQW�DFWLYLWLHV
ZHUH�UDQNHG���7KH�HQG�UHVXOW�VKRXOG�SRLQW�WR�WKH�PRVW�HIIHFWLYH�DQG�HIILFLHQW
PHDQV�RI�SDUWLDOO\�DFKLHYLQJ�WKH�ZRUNLQJ�WDUJHWV��7KH�VXFFHVV�RI�WKH�RYHUDOO
VWUDWHJ\�ZLOO�XOWLPDWHO\�GHSHQG�RQ�KRZ�ZHOO�WKH�H[SUHVVHG�WDUJHWV�ZLOO�EH
DFKLHYHG���7KH�VWUDWHJ\��RI�FRXUVH��FRXOG�DOVR�EH�DIIHFWHG�E\�XQNQRZQV��VXFK
DV�PDMRU�FKDQJHV�LQ�IRUHVW�SROLF\��ODQG�EDVH�DYDLODEOH�IRU�WLPEHU�SURGXFWLRQ�
RU�PDUNHW�GHPDQG�

$OWKRXJK�WKLV�VWUDWHJ\�IRFXVHV�SULPDULO\�RQ�VLOYLFXOWXUH��VLOYLFXOWXUH�LV�RQH
SDUW�RI�PDQ\�SRWHQWLDO�VWUDWHJLHV�ZKLFK�PD\�LQIOXHQFH�WKH�IXWXUH�TXDOLW\�DQG
TXDQWLW\�RI�KDELWDW�DQG�WLPEHU�VXSSO\�

7KLV�VWUDWHJ\�VKRXOG�QRW�EH�FRQIXVHG�ZLWK�WKH�DOORZDEOH�DQQXDO�FXW��$$&��
GHWHUPLQDWLRQ�SURFHVV���7KH�$$&V�DUH�EDVHG�RQ�DFWXDO�SUDFWLFH�DQG�FXUUHQW
LQIRUPDWLRQ�DW�WKH�WLPH�RI�WKH�GHWHUPLQDWLRQ���7KLV�VWUDWHJ\��RQ�WKH�RWKHU
KDQG��LV�DERXW�FUHDWLQJ�D�IXWXUH�VWDWH�RI�RXU�IRUHVWV��7KH�VWUDWHJ\�PD\
LQIOXHQFH�IXWXUH��EXW�QRW�QHFHVVDULO\�SUHVHQW��$$&�GHWHUPLQDWLRQV�

7KLV�VWUDWHJ\�LV�IRXQGHG�RQ�UHDGLO\�DYDLODEOH�LQIRUPDWLRQ�DQG�WKH�NQRZOHGJH
RI�IRUHVWU\�SURIHVVLRQDOV���,W�LV�LQWHQGHG�DV�DQ�LQWHULP�VWUDWHJ\�XQWLO�D�PRUH�LQ�
GHSWK�DQDO\VLV�EDVHG�UHYLHZ�LV�FRPSOHWHG�

Methodology

7KLV�VWUDWHJ\�ZDV�SUHSDUHG�DV�IROORZV�

�� 3ULRU�WR�WKH�ZRUNVKRS��/��3��$WKHUWRQ�	�$VVRFLDWHV�SUHSDUHG�D
SUHOLPLQDU\�GUDIW�RI�WKLV�GRFXPHQW��YHUVLRQ�������VXPPDUL]LQJ�DOO
DYDLODEOH�LQIRUPDWLRQ�UHOHYDQW�WR�D�VWUDWHJ\�DQG�LGHQWLI\LQJ�RSSRUWXQLWLHV
WR�LPSURYH�WKH�IXWXUH�TXDQWLW\�DQG�TXDOLW\�RI�WLPEHU�VXSSO\�

                                                          
��6HH�§$EEUHYLDWLRQV¨�IRU�D�OLVW�RI�DEEUHYLDWLRQV�XVHG�LQ�WKLV�UHSRUW�
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�� $�ZRUNVKRS�ZDV�KHOG�0DUFK����DQG�����������LQ�1DNXVS��DWWHQGHG�E\
UHSUHVHQWDWLYHV�RI�3RSH�DQG�7DOERW�/WG���3	7��DQG�WKH�0LQLVWU\�RI
)RUHVWV��0R)����/DUU\�$WKHUWRQ�RI�/��3��$WKHUWRQ�	�$VVRFLDWHV��DQG�'RXJ
:LOOLDPV�RI�&RUWH[�&RQVXOWDQWV�,QF��OHG�WKH�VHVVLRQ���3DUWLFLSDQWV
UHYLHZHG�WKH�SRWHQWLDO�RSSRUWXQLWLHV�OLVWHG�LQ�WKH�GUDIW�GRFXPHQW�DQG
LGHQWLILHG�RWKHUV���7KH�RXWFRPH�RI�WKH�VHVVLRQ�ZDV�D�UHJLPH�WDEOH�
FRPSOHWH�ZLWK�SULRULWLHV�

�� 7KH�FRQVXOWDQWV�LQFRUSRUDWHG�WKH�UHVXOWV�RI�WKH�ZRUNVKRS�LQWR�D�UHYLVHG
GUDIW�GRFXPHQW��YHUVLRQ�������DQDO\]HG�IXUWKHU�DV�DSSURSULDWH��DQG�DGGHG
IRUHFDVWV�RI�IXWXUH�KDUYHVW�TXDQWLW\�DQG�TXDOLW\�DQG�RI�MRE�RXWFRPHV�

�� $IWHU�FOLHQW�UHYLHZ��WKH�FRQVXOWDQWV�VXEPLWWHG�D�FRPSOHWHG�VWUDWHJ\�WR
3RSH�	�7DOERW�LQ�HOHFWURQLF�IRUPDW�DV�YHUVLRQ�������3	7�ZLOO�DVVLJQ�KLJKHU
YHUVLRQ�QXPEHUV��H�J�������������DV�WKH�VWUDWHJ\�HYROYHV�

Structure of This Document

7KLV�GRFXPHQW�JHQHUDOO\�UHIOHFWV�WKH�IORZ�RI�WKH�PHWKRGRORJ\��SUH�ZRUNVKRS
SUHSDUDWLRQ��ZRUNVKRS�ILQGLQJV�DQG�RXWFRPHV��DQG�SRVW�ZRUNVKRS�DQDO\VLV
DQG�UHYLHZ���$�NH\�REMHFWLYH�RI�WKH�SURFHVV�LV�WR�KDYH�D�GRFXPHQWHG�UDWLRQDOH
WR�WKH�VWUDWHJ\��)RU�FODULW\�DQG�HDVH�RI�UHDGLQJ��ZRUNVKRS�LQIRUPDWLRQ�DQG
DGGLWLRQDO�LQIRUPDWLRQ�RQ�GRFXPHQW�GHYHORSPHQW�DUH�LQ�WKH�DSSHQGLFHV�

Higher Level Goals and Objectives

7KLV�VHFWLRQ�GRFXPHQWV�KLJKHU�OHYHO�JRDOV�DQG�REMHFWLYHV�UHOHYDQW�WR�DQ
LQFUHPHQWDO�VLOYLFXOWXUH�VWUDWHJ\�IRU�WKH�WLPEHU�VXSSO\�DUHD��76$��

Provincial Goals

*RYHUQPHQWªV�JRDOV�FDQ�EH�FKDUDFWHUL]HG�DV�

• VXVWDLQDEOH�XVH�

• FRPPXQLW\�VWDELOLW\��DQG

• D�VWURQJ�IRUHVW�VHFWRU���%�&��0LQLVWU\�RI�)RUHVWV������D��

Provincial Objectives

8QWLO�SURYLQFLDO�WDUJHWV�IRU�WLPEHU�TXDQWLW\�DQG�TXDOLW\�DUH�HVWDEOLVKHG�
PDQDJHPHQW�XQLW�VWUDWHJLHV�DUH�WR�FRQVLGHU�WKH�IROORZLQJ�LQWHULP�SURYLQFLDO
VWUDWHJLF�REMHFWLYHV��%�&��0LQLVWU\�RI�)RUHVWV������D��

2EMHFWLYH��� 0DLQWDLQ�FXUUHQW�KDUYHVW�OHYHOV�DV�ORQJ�DV�SRVVLEOH�ZLWKRXW
FUHDWLQJ�GLVUXSWLYH�VKRUWIDOOV�LQ�IXWXUH�WLPEHU�VXSSO\�
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2EMHFWLYH��� &UHDWH�D�ORQJ�WHUP�WLPEHU�VXSSO\�FDSDEOH�RI�VXSSRUWLQJ�D
VWHDG\�ORQJ�WHUP�SURYLQFLDO�KDUYHVW�OHYHO�VLPLODU�WR�FXUUHQW
OHYHOV�

2EMHFWLYH��� 0LQLPL]H�WKH�LQWHULP�VKRUWIDOO�LQ�SURYLQFLDO�KDUYHVW
DQWLFLSDWHG�EHIRUH�D�VWHDG\�ORQJ�WHUP�WLPEHU�VXSSO\�LV
DFKLHYHG�

2EMHFWLYH��� &UHDWH�D�ORQJ�WHUP�WLPEHU�VXSSO\�ZKLFK�ZLOO�HQDEOH�WKH
WLPEHU�TXDOLW\�SURILOH�RI�IXWXUH�KDUYHVWV�WR�EH�WKH�VDPH�RU
EHWWHU�WKDQ�WKH�FXUUHQW�SURILOH�

1RW�HYHU\�PDQDJHPHQW�XQLW�FDQ�FRQWULEXWH�WR�WKHVH�LQWHULP�REMHFWLYHV�
)XUWKHU��WKHVH�REMHFWLYHV�PD\�QRW�EH�DWWDLQDEOH�DW�FXUUHQW�IXQGLQJ�OHYHOV�
7KHLU�SXUSRVH�LV�WR�JXLGH�WR�WKH�DSSOLFDWLRQ�RI�DYDLODEOH�IXQGV��,QFUHPHQWDO
VLOYLFXOWXUH�VWUDWHJLHV�PXVW�DOVR�EH�LQ�NHHSLQJ�ZLWK�KLJKHU�OHYHO�SODQV�XQGHU
WKH�)RUHVW�3UDFWLFHV�&RGH�

Regional Objectives

7KH�1HOVRQ�)RUHVW�5HJLRQ�KDV�QRW�VHW�RXW�IRUPDO�UHJLRQDO�LQFUHPHQWDO
VLOYLFXOWXUH�REMHFWLYHV���,Q�WKH�LQWHULP��WKH�SURYLQFLDO�REMHFWLYHV�DUH�DFFHSWHG
DV�EURDGO\�DSSOLFDEOH�ZLWKLQ�WKH�UHJLRQ�

Higher Level Plans

)RUPDO�KLJKHU�OHYHO�SODQV�DUH�VWUDWHJLF�SODQV�GHILQHG�E\�WKH�)RUHVW�3UDFWLFHV
&RGH���&XUUHQWO\��QR�DSSURYHG�KLJKHU�OHYHO�SODQV�FRYHU��7)/�������7KH
.RRWHQD\�%RXQGDU\�/DQG�8VH�3ODQ�KDV�EHHQ�DSSURYHG�EXW�WKH�GHFLVLRQ
ZKHWKHU�WR�PDNH�LW�D�KLJKHU�OHYHO�SODQ�KDV�QRW�EHHQ�ILQDOL]HG���8QWLO�WKDW�WLPH
LW�JXLGHVPDQDJHPHQW�SUDFWLFHV�

2WKHU�SODQV�H[LVW�DW�D�KLJKHU�OHYHO��WKHUH�SODQV�DUH�VWUDWHJLF��SROLFLHV�DQG
JXLGHOLQHV��RU�RSHUDWLRQDO�DQG�SURYLGH�GLUHFWLRQ�WR�DQ\�ORZHU�OHYHO�SODQV�
SUHVFULSWLRQV��RU�IRUHVW�SUDFWLFHV���7KHVH��KRZHYHU��DUH�QRW�KLJKHU�OHYHO�SODQV
DV�GHILQHG�XQGHU�WKH�&RGH�

Basic Data

Table 1.  Land area

Description Area
(ha)

Area
%

Total area of TFL 23 556 900a 100

Total productive Crown forest 371 800 67

Net THLB 224 700 40

Source: Pope and Talbot (1998b:2) 4–5: rounded to nearest 100 ha.
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aIncludes 6800 ha of Schedule A land.

Table 2. Allowable Annual Cut

AAC type Pre-TSR (m3) TSR1a(m3) Change (%)

Conventional 700 000 555 000 -20.7

Deciduous - -

Insect/disease - -

Marginal - 125 000 ∝

Total 700 000 680 000 -2.9

SBFEP AAC 80 700 80 700b

aEffective September 1994.
bSource: Pope and Talbot (1997:1)

Figure 1.  Base case harvest forecast.

TFL 23 Harvest Forecast
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Source for base case: Pope and Talbot (1998b:12, Table 1, scenario 3).
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Figure 2.  Site class distribution, THLB only.

Good
22%

Medium
62%

Poor
16%

Source: Pope and Talbot (1998b:8) Figure 9b data (with OGSI adjustment).

Note:  Site class assignment is a general description of the relative
productivity of stands and is not the same as the old MoF system (Pope
and Talbot 1998a:29).

Figure 3.  Tree species distribution, THLB only.

TFL 23 Area by Leading Species Type

Balsam
10% Cedar

8%

Douglas-fir
25%

Hemlock
22%

Larch
7%

Lodgepole 
pine
12%

Spruce
16%

Source: Pope and Talbot (1998b:7) Figure 8 data merged to major leading species.
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Figure 4.  Age class distribution, ages R to 120, THLB only

TFL 23 Ages R to 135 - Period 1

R
4%

10
10% 20

7%

30
13%

40
7%50

2%
60
4%

70
8%

80
6%

90
6%

100
9%

110
10%

120
9%

130
5%

R = in regeneration = ages 0-5
Age classes are mid-points, eg., age class 10 is ages 6-15

Source: Pope and Talbot (1998b:15); Figure 14 data.

Figure 5.  Age class distribution, ages 136 to 260+, THLB only

TFL 23 Ages 136 to 260+: Period 1

140
6%

150
7% 160

7%

220
20%

230
45%

260+
11%

170
1%

180
1%

190
0%

200
1%

210
1%

240
0%

250
0%

 170
-210
  4%

Age classes are mid-points, 
eg., age class 140 is ages 136-145

Source: Pope and Talbot (1998b:15); Fig 14 data.

Table 3.  Age class
distribution, THLB
only, all ages
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Incremental Silviculture History

7LPEHU�KDUYHVWLQJ�EHJDQ�RQ�D�ODUJH�VFDOH�ZLWKLQ�WKH�7)/�LQ�WKH�����V�
$SSUR[LPDWHO\������KD�ZHUH�KDUYHVWHG�DQQXDOO\�LQ�WKH�ILUVW�WZR�GHFDGHV�
IDOOLQJ�WR�D�OHYHO�RI�DERXW������KD�\U�VWDUWLQJ�LQ�GHFDGH����3RSH�DQG�7DOERW�
����E�����

Treatment Management Plan #9 status (1998) Current status (1999)

Incorporated in timber
supply analysis

Not incorporated in
timber supply analysis

Source: P&T

Backlog Eliminated Eliminated

Conversion None

Commercial
thin

No CT history

Space TIPSY used for stands
regenerated over the past
25 years. Assumes
stocking control on these
stands to keep them in
the range assumed by
TIPSY with a stand
establishment of 1600
sph

Currently averages about
200 ha/yr;  maximum past
level about 350 ha/yr

Prune 380 ha/yr of pathological
pruning (includes first and
second lift); not done for
value

Fertilize No fertilization history

Issues and Silviculture Opportunities

6LOYLFXOWXUH�SODQQLQJ�KDV�QRW�\HW�EHHQ�PRGHOOHG���7KHUHIRUH��VHQVLWLYLW\
DQDO\VHV�IURP�WKH�03�����WLPEHU�VXSSO\�DQDO\VLV�UHSRUW�DUH�WKH�EHVW�VRXUFH�RI
LQIRUPDWLRQ�DERXW�RSSRUWXQLWLHV�IRU�VLOYLFXOWXUH�WR�LQFUHDVH�IXWXUH�WLPEHU
VXSSO\���)RU�GHWDLOHG�LVVXHV�DQG�RSSRUWXQLWLHV�DQDO\VLV��VHH�$SSHQGL[�%�

7KH�IROORZLQJ�DUH�VHOHFWHG�VHQVLWLYLW\�DQDO\VLV�FKDUWV�IURP�WKH�DQDO\VLV�UHSRUW�
ZLWK�DGGHG�RSSRUWXQLW\�LQIRUPDWLRQ��7KH�FRQVXOWDQWV�SUHSDUHG�VRPH
DGGLWLRQDO�FKDUWV�EDVHG�RQ�LQIRUPDWLRQ�LQ�WKH�UHSRUW�RU�DGGLWLRQDO
LQIRUPDWLRQ�VXSSOLHG�E\�7LPEHUOLQH�IRUHVW�LQYHQWRU\�FRQVXOWDQWV���'HWDLOHG
DQDO\VHV�DUH�UHTXLUHG�WR�FRQILUP�WKH�LQGLFDWHG�HIIHFWV�
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Figure 6 Alternative harvest forecasts. LRSY =
Long run sustained yield. LTHL =  Long
term harvest level.

The alternative chosen
as the base case allows
the initial harvest level to
be maintained for four
decades, but at the
expense of a lower mid
term level than if harvest
levels were reduced after
one decade (scenario 2).
Silviculture treatments
can be used to eliminate
the indicated base case
mid term shortfall.
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Figure 7 Changeover from existing to managed
stands.

Managed stands begin
to be harvested by the
model in decade 8 of the
base case.  By decade
10, managed stands
form well over 50% of
the harvest.
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Figure 8 Current age of stands modelled
to be harvested in the later mid
term period.

Stands presently 30
years of age figure
prominently in harvests
in the latter half of the
mid term shortfall
period.  The volumes of
these stands are
calculated using natural
stand yield tables
(which have lower
volumes than managed
stands) and to a 17.5
cm dbh utilization
standard (vs. 12.5 cm
for managed stands).
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Figure 9 Sensitivity to changes in minimum harvest
ages

Reducing minimum
harvest ages 10 years
enables the initial
harvest level to be
maintained for two
decades longer than
the base case and the
mid term shortfall is
almost eliminated.  The
lower ages make
younger existing, as
well as soon-to-be-
regenerated stands,
available for harvest 10
years sooner than in
the base case.  (Figure
8 shows these stands
figure prominently in
the mid term shortfall
period.)  This releases
some older existing
stands for earlier
harvest because they
do not have to be held
as long.  Spacing and
fertilizing suitable
stands could lower
harvest ages.

If minimum ages are
increased 10 years, the
converse is true.
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Figure 10 Changes in existing stand volumes.

Harvest forecasts are
very sensitive to
changes in the estimates
of existing stand
volumes.  However, a
recently completed
inventory audit shows
current estimates are
reliable.

Suitable existing stands
could be fertilized to
raise their volumes.
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Figure 11 Changes in managed stand yields.

Increasing managed
stand yields by 10%
raises the long term
harvest level by the
same percentage and
has a minor effect in the
mid term.  Many
silviculture practices can
be used to increase
managed stand yields.
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Figure 12 Harvest forecast after OGSI adjustment.

Oldgrowth types are
known to incorporate a
negative site productivity
bias.  After such stands
are harvested the newly
regenerated stands will
grow faster than
currently predicted.
Changing the site indices
of these stands to their
expected true
productivity significantly
increases mid and long
term harvest levels.
Combining increased
site productivity with
increased managed
stand volumes (Figure
11) can be expected to
substantially increase
yield.
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Figure 13 Potential to increase timber supply in
decade 5.

Several sensitivity
analyses indicate a
similar response in
decade 5 when forest
cover requirements are
relaxed.  This result
indicates some flexibility
in timber supply in this
time period.  Commercial
thinning or partial
harvesting can allow
access to some stands
which otherwise would
be unavailable for
harvest.
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Figure 14 Changes in green-up and adjacency.

As noted, relaxation of
various forest cover
constraints makes
addtional timber supply
available in decade 5.
The same result can be
achieved through
reduced green-up ages.
Silviculture practices can
be used to achieve
green-up at younger
ages.
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Figure 15 Reduction in allowable disturbance levels
in IRM and wildlife zones.

Second decade harvests
are at significant risk if
allowable disturbance
levels in the IRM and
wildlife zones are
reduced.  Partial
harvesting or commercial
thinning may allow
access to stands that
otherwise would be
unavailable.  Silviculture
practices could be used
to achieve faster green-
up in newly regenerated
stands.  (Workshop
participants, however,
believed that green-up
and adjacency were not
significant issues in this
time period.)
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Figure 16 Effect of log diameter on harvesting cost
and log value.

Generally, log value has
historically increased
with diameter, up to
about 40 cm.  Logging
costs for all types of
harvesting systems are
very high below 19 cm
diameter and, other than
for harvesting systems
using log forwarders, do
not change significantly
above about 28 cm log
diameter.
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Figure 17.  Impact of piece size and lumber recovery.

A similar trend to that of
log value exists in the
relationship between log
diameter and lumber
recovery factor (LRF).
Lumber recovery
significantly increases
with log size up until
about 30 cm top
diameter, after which
only slight increases
occur.
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Summary of Issues: Timber Quantity

General

7KH�03����EDVH�FDVH�KDUYHVW�IRUHFDVW�KROGV�WKH�LQLWLDO�KDUYHVW�OHYHO��FXUUHQW
$$&��IRU�IRXU�GHFDGHV���7KLV�UHVXOWV�LQ�LQVXIILFLHQW�WLPEHU�VXSSO\�IURP
H[LVWLQJ�QDWXUDO�VWDQGV�WR�VSDQ�WKH�PLG�WHUP��ZLWK�D�FRQVHTXHQW�����VKRUWIDOO
EHORZ�WKH�ORQJ�WHUP�KDUYHVW�OHYHO��/7+/����$Q�DOWHUQDWLYH�KDUYHVW�IRUHFDVW
LQGLFDWHV�WKDW�RQO\�D�VOLJKW�VKRUWIDOO�����EHORZ�HYHQWXDO�/7+/��ZRXOG�H[LVW�LI
KDUYHVW�OHYHOV�ZHUH�ORZHUHG�E\����DIWHU�RQO\�RQH�GHFDGH���,Q�OLJKW�RI�WKLV
DOWHUQDWLYH��WKH�EDVH�FDVH�IRUHFDVW�FRXOG�EH�VHHQ�WR�UHSUHVHQW�D�§ERUURZLQJ¨�RI
WLPEHU�IURP�WKH�IXWXUH�WR�PDLQWDLQ�WKH�SUHVHQW�KDUYHVW�OHYHO���7KLV�VFHQDULR
PD\�SURYH�XQDFFHSWDEOH�WR�WKH�SURYLQFLDO�&KLHI�)RUHVWHU�LQ�WKH�QH[W�RU�D
IXWXUH�$$&�GHWHUPLQDWLRQ�

7KH�RYHUDOO�VLOYLFXOWXUH�VWUDWHJ\��WKHUHIRUH��VKRXOG�EH�WR�EHJLQ�VLOYLFXOWXUH
�DQG�RWKHU��DFWLRQV�RYHU�WKH�QH[W�GHFDGH�WKDW�ZLOO�DW�OHDVW�HOLPLQDWH�WKH�EDVH
FDVH�PLG�WHUP�VKRUWIDOO���7KLV�VWUDWHJ\�QHHGV�WR�EH�LQ�HIIHFW�QR�ODWHU�WKDQ�WKH
03�����WLPEHU�VXSSO\�DQDO\VLV��ZKLFK�LV�DERXW�ZKHQ�WKH�DOWHUQDWLYH�KDUYHVW
IRUHFDVW�LQGLFDWHV�KDUYHVW�OHYHOV�ZRXOG�KDYH�WR�GURS�WR�DYRLG�WKH�PRUH
VHULRXV�PLG�WHUP�VKRUWIDOO�DVVRFLDWHG�ZLWK�WKH�03����EDVH�FDVH�

Short Term (1–20 years)

7KH�VKRUW�WHUP�LV�GHILQHG�DV�WKH�ILUVW�WZR�GHFDGHV�

*HQHUDOO\��WKH�EDVH�FDVH�IRUHFDVWV�WKDW�WKH�LQLWLDO�KDUYHVW�OHYHO�FDQ�EH
PDLQWDLQHG�DW�WKH�FXUUHQW�$$&�WKURXJKRXW�WKH�VKRUW�WHUP���+DUYHVWLQJ�LQ�WKH
VKRUW�WHUP�RFFXUV�RQO\�LQ�H[LVWLQJ�PDWXUH�QDWXUDO�VWDQGV�

0RGHOOLQJ�FRQYHQWLRQ�W\SLFDOO\�DSSOLHV�DQ\�LQFUHDVHV�LQ�DYDLODEOH�WLPEHU
VXSSO\�IURP�VHQVLWLYLW\�DQDO\VLV�WR�H[WHQGLQJ�WKH�LQLWLDO�KDUYHVW�OHYHO�LQWR�WKH
IXWXUH�UDWKHU�WKDQ�LQFUHDVLQJ�VKRUW�WHUP�KDUYHVW�OHYHOV���7KHUHIRUH��WKH
UHOD[DWLRQ�RI�KDUYHVWLQJ�FRQVWUDLQW�JHQHUDOO\�GRHV�QRW�LQFUHDVH�WLPEHU�VXSSO\
LQ�WKH�VKRUW�WHUP���7KH�WZR�H[FHSWLRQV�WR�WKLV�DUH�WKH�3	7�FDULERX�KDELWDW
RSWLRQ�DQG�DQ�LQFUHDVH�WR�WKH�RSHUDEOH�ODQG�EDVH�E\�WKH�DGGLWLRQ�RI�PDWXUH
KDUYHVWDEOH�WLPEHU�

0RGHOOLQJ�FRQYHQWLRQ�DOVR�WULHV�WR�SUHYHQW�WKH�VKRUW�WHUP�KDUYHVW�OHYHO�IURP
GURSSLQJ��ZLWKRXW�FDXVLQJ�XQGXH�GLVUXSWLRQ�WR�IXWXUH�KDUYHVW�OHYHOV�
,QFUHDVLQJ�FRQVWUDLQWV��WKHUHIRUH��ZLOO�JHQHUDOO\�DIIHFW�WKH�PLG�WHUP�EHIRUH�WKH
VKRUW�WHUP�LV�DIIHFWHG��XQOHVV�WKH�WUDQVLWLRQ�IURP�H[LVWLQJ�WR�PDQDJHG�VWDQGV
RFFXUV�LQ�WKH�VKRUW�WHUP�

,Q�7)/�����LQFUHDVLQJ�FRQVWUDLQWV�UHODWHG�WR�ROGHU�IRUHVWV�GRHV�QRW�DIIHFW�VKRUW
WHUP�KDUYHVW�OHYHOV���7KLV�LV�EHFDXVH�WKH�UHODWLYHO\�ODUJH�DUHD�RI�ROGHU�H[LVWLQJ
WLPEHU�ERWK�ZLWKLQ�DQG�RXWVLGH�WKH�7+/%�FDQ�UHDGLO\�VDWLVI\�LQFUHDVHG
UHTXLUHPHQWV�IRU�ROGHU�WLPEHU�LQ�WKLV�WLPH�SHULRG���7KLV�LV�QRW�WKH�FDVH�LQ�WKH
PLG�WHUP��ZKHQ�IHZHU�ROGHU�VWDQGV�H[LVW��
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:KLOH�LQFUHDVLQJ�ROGHU�IRUHVW�UHTXLUHPHQWV�GRHV�QRW�DIIHFW�VKRUW�WHUP�KDUYHVW
OHYHOV��ORZHULQJ�WKH�OLPLW�RQ�WKH�DUHD�QRW�UHTXLUHG�WR�EH�JUHHQHG�XS��IURP���
WR������LQ�WKH�,50��FDULERX��DQG�XQJXODWH�ZLQWHU�UDQJH�]RQHV��LQ�WRWDO�����
RI�WKH�7+/%��FDXVHV�WKH�KDUYHVW�OHYHO�WR�GURS�E\�����LQ�WKH�VHFRQG�GHFDGH�
%HFDXVH�WKH�DUHD�QRW�JUHHQHG�XS�LV�DOUHDG\�FORVH�WR�LWV�OLPLWV�LQ�WKH�EDVH�FDVH�
PDNLQJ�WKH�UHTXLUHPHQW�PRUH�UHVWULFWLYH�LPPHGLDWHO\�SXWV�LW�RYHU�WKH�VHFRQG
GHFDGH�OLPLW���7R�PLWLJDWH�WKLV�ULVN��VLOYLFXOWXUH�DFWLRQV�FRXOG�IRFXV�RQ
DFKLHYLQJ�JUHHQ�XS�DV�VRRQ�DV�SRVVLEOH�LQ�WKLV�SHULRG�

(LWKHU�GHFUHDVLQJ�WKH�WLPEHU�KDUYHVWLQJ�ODQG�EDVH�����RU�UHPRYLQJ�WKH�DHULDO
RSHUDEOH�DUHD�IURP�WKH�7+/%�FDQ�UHVXOW�LQ�D�QHHG�WR�ORZHU�WKH�LQLWLDO�KDUYHVW
OHYHO�EHORZ�WKDW�RI�WKH�EDVH�FDVH��WKH�FXUUHQW�$$&����+RZHYHU��VLOYLFXOWXUH
FDQ�QRW�DIIHFW�WKHVH�IDFWRUV�

Mid Term (21–100 years)

7KH�PLG�WHUP�LV�WKH�WLPH�IURP�\HDU����XQWLO�WKH�WLPH�DW�ZKLFK�WKH�KDUYHVW�LV
SUHGRPLQDQWO\�LQ�PDQDJHG�VWDQGV�

,Q�WKH�03����EDVH�FDVH��WKH�ILUVW�WZR�GHFDGHV�RI�WKH�PLG�WHUP��L�H���GHFDGHV��
DQG����DUH�KHOG�DW�WKH�LQLWLDO�KDUYHVW�OHYHO���$IWHU�WKH�IRXUWK�GHFDGH��WKH�EDVH
FDVH�IDOOV�RYHU�WZR�GHFDGHV�XQWLO�D�OHYHO�EHORZ�WKH�ORQJ�WHUP�KDUYHVW�OHYHO�LV
UHDFKHG�DW�GHFDGH������)RU�GLVFXVVLRQ��WKHVH�ILUVW�WKUHH�GHFDGHV��L�H����¥���DUH
UHIHUUHG�WR�DV�WKH�HDUO\�PLG�WHUP����7KH�OHYHO�EHORZ�WKH�/7+/�LV�KHOG�IRU�WKUHH
GHFDGHV��IURP�GHFDGHV��¥���DQG�LV�UHIHUUHG�WR�DV�WKH�PLG�WHUP�VKRUWIDOO���7KH
EDVH�FDVH�WKHQ�ULVHV�LQ�RQH�GHFDGH�WR�WKH�/7+/�LQ�GHFDGH������7KH�HQG�RI�WKH
PLG�WHUP�SHULRG�LV�WKHUHIRUH�GHILQHG�DV�����\HDUV�IURP�QRZ��WKH�HQG�RI
GHFDGH������$W�WKLV�SRLQW�DERXW�WZR�WKLUGV�RI�KDUYHVWLQJ�LV�LQ�PDQDJHG�VWDQGV
�)LJXUH����

,Q�PDQDJHPHQW�XQLWV�KDYLQJ�D�PLG�WHUP�VKRUWIDOO��DV�LQ�7)/�����IDFWRUV
DIIHFWLQJ�WKH�KDUYHVW�IRUHFDVW�IDOO�LQWR�WZR�EURDG�FDWHJRULHV�

�� WKRVH�WKDW�DIIHFW�WKH�DYDLODELOLW\�RU�YROXPH�RI�H[LVWLQJ�QDWXUDO�WLPEHU
VWDQGV��ZKLFK�PXVW�EH�UDWLRQHG�XQWLO�VHFRQGJURZWK�PDQDJHG�VWDQGV
EHFRPH�DYDLODEOH��DQG

�� WKRVH�WKDW�DIIHFW�WKH�DYDLODELOLW\�RU�YROXPH�RI�PDQDJHG
VHFRQGJURZWK�VWDQGV��ZKLFK�PXVW�WDNH�RYHU�WKH�KDUYHVW�IURP�WKH
GLPLQLVKLQJ�VWRFN�RI�H[LVWLQJ�VWDQGV�DV�VRRQ�DV�SRVVLEOH�

Factors Affecting Existing Natural Stands

,Q�WKH�PLG�WHUP��IDFWRUV�WKDW�DIIHFW�WKH�DYDLODELOLW\�RU�YROXPH�RI�H[LVWLQJ
QDWXUDO�VWDQGV�JUHDWO\�DIIHFW�WKH�DELOLW\�WR�PDLQWDLQ�WKH�LQLWLDO�KDUYHVW�OHYHO�IRU
ORQJHU�RU�VKRUWHU�WKDQ�LQ�WKH�EDVH�FDVH�

$SSO\LQJ�IXOO�ROG�VHUDO�ELRGLYHUVLW\�UHTXLUHPHQWV�LQ�WKH�ORZ�ELRGLYHUVLW\
HPSKDVLV�ODQGVFDSH�XQLWV��ORZHULQJ�H[LVWLQJ�VWDQG�\LHOGV������UHPRYLQJ
PDWXUH�VWDQGV�KDYLQJ�PDUJLQDO�VLWH�SURGXFWLYLW\��RU�LQFUHDVLQJ�FDULERX
WKHUPDO�DQG�ROGJURZWK�REMHFWLYHV�UHGXFHV�WKH�DYDLODELOLW\�RI�PDWXUH�DQG�ROG
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IRUHVWV���7KHVH�DFWLRQV�FDXVH�KDUYHVW�OHYHOV�WR�VWDUW�WKH�WUDQVLWLRQ�SHULRG
VRRQHU�EHFDXVH�WKHUH�DUH�QRZ�IHZHU�VWDQGV�DYDLODEOH�WR�EULGJH�WKH�JDS�XQWLO
PDQDJHG�VWDQGV�DUH�DYDLODEOH���&RQYHUVHO\��LPSURYLQJ�WLPEHU�YROXPHV�RU
UHOD[LQJ�FRQVWUDLQWV�WHQGV�WR�OHQJWKHQ�WKH�WLPH�XQWLO�WKH�WUDQVLWLRQ�WR�ORZHU
OHYHOV�EHFDXVH�WKHVH�DFWLRQV�LQFUHDVH�WKH�DELOLW\�RI�H[LVWLQJ�VWDQGV�WR�EULGJH�RU
HYHQ�ILOO�WKH�JDS�

,Q�7)/�����WKH�JUHDWHVW�RI�WKHVH�IDFWRUV�LV�WKH�HVWLPDWH�RI�H[LVWLQJ�VWDQG
YROXPHV���&RQILGHQFH�LQ�WKH�FXUUHQW�HVWLPDWHV�ZDV�LQFUHDVHG�E\�D�UHFHQW
LQYHQWRU\�DXGLW��VR�PDQDJHPHQW�HIIRUWV�FRXOG�IRFXV�RQ�VLOYLFXOWXUH
RSSRUWXQLWLHV�WR�LQFUHDVH�WKH�YROXPHV�RI�H[LVWLQJ�VWDQGV�DERYH�SUHVHQW
HVWLPDWHV���6HQVLWLYLW\�WHVWLQJ�LQGLFDWHV�WKDW�LQFUHDVLQJ�YROXPHV�E\����
H[WHQGV�WKH�LQLWLDO�KDUYHVW�OHYHO��,+/��WR�WKH���WK�GHFDGH��HOLPLQDWLQJ�WKH�PLG
WHUP�VKRUWIDOO�

/LWWOH�FDQ�EH�GRQH�WR�LQFUHDVH�WKH�YROXPH�RI�ROGHU��PDWXUH�H[LVWLQJ�VWDQGV�
+RZHYHU��RSSRUWXQLWLHV�PD\�H[LVW�WR�LQFUHDVH�WKH�YROXPHV�RI��RU�UHFRYHUHG
IURP��WKULIW\�H[LVWLQJ�QDWXUDO�VWDQGV���&RPPHUFLDO�WKLQQLQJ�PD\�FDSWXUH
YROXPHV�WKDW�ZRXOG�RWKHUZLVH�EH�ORVW�WR�PRUWDOLW\���)HUWLOL]DWLRQ�FRXOG
LQFUHDVH�H[LVWLQJ�VWDQG�YROXPHV���2I�SDUWLFXODU�LPSRUWDQFH�LV�LQFUHDVLQJ�WKH
YROXPHV�RI�H[LVWLQJ�QDWXUDO�VWDQGV�WKDW�DUH�FXUUHQWO\����WR����\HDUV�RI�DJH
�L�H���DJH�FODVVHV����DQG�������$SSO\LQJ�WKH�ULJKW�VHW�RI�VLOYLFXOWXUH�SUDFWLFHV�WR
VWDQGV�QRZ�FDQ�QRW�RQO\�LQFUHDVH�WKHLU�YROXPHV��EXW�DOVR�PDNH�WKHP
KDUYHVWDEOH�VRRQHU�

$GMDFHQF\�IRUHVW�FRYHU�FRQVWUDLQWV�KDYH�D�OHVVHU�EXW�VLJQLILFDQW�HIIHFW�RQ
WLPEHU�VXSSO\�LQ�WKH�PLG�WHUP���6HQVLWLYLW\�DQDO\VHV�LQGLFDWH�KDUYHVW�OHYHOV
FRXOG�EH�LQFUHDVHG�LQ�WKH�HDUO\�PLG�WHUP�LI�UHJHQHUDWLRQ�GHOD\�ZHUH�UHGXFHG�
RU�LI�JUHHQ�XS�FRXOG�EH�DFKLHYHG�HDUOLHU���5HODWLYH�WR�LWV�VL]H��RQO\����RI�WKH
7+/%���WKH�PLG�WHUP�KDUYHVW�IRUHFDVW�VKRZV�SDUWLFXODU�VHQVLWLYLW\�WR�FKDQJHV
LQ�FRQVWUDLQWV�LQ�WKH�942�]RQH���6LOYLFXOWXUH�SUDFWLFHV�FDQ�DIIHFW�ERWK�RI�WKHVH
FRQVWUDLQWV���,Q�7)/�����WKHVH�FRQVWUDLQWV�ZRXOG�QRW�RQO\�DIIHFW�ERWK�WKH
DYDLODELOLW\�RI�H[LVWLQJ�PDWXUH�WLPEHU�EXW�DOVR�WKH�WLPLQJ�RI�WKH�WUDQVLWLRQ�WR
PDQDJHG�VWDQGV�

8QJXODWH�PDQDJHPHQW�LV�D�VLJQLILFDQW�IDFWRU�ZLWKLQ�WKH�7)/��SDUWLFXODUO\�IRU
FDULERX�LQ�WKH�6KHOWHU�%D\�EORFN���+RZHYHU��FKDQJLQJ�WKH�DVVRFLDWHG�IRUHVW
FRYHU�UHTXLUHPHQWV�KDV�UHODWLYHO\�PLQRU�HIIHFWV�RQ�WKH�KDUYHVW�IRUHFDVW
EHFDXVH�WKH�XQJXODWH�DQG�ROG�VHUDO�ELRGLYHUVLW\�JXLGHOLQHV�RYHUODS��WKHUHIRUH�
ERWK�PXVW�EH�VDWLVILHG�IRU�D�VLJQLILFDQW�ZRRG�IORZ�LPSDFW�

Factors Affecting Existing and Future Managed Stands

%HFDXVH�RI�WKH�QDWXUH�RI�WKH�PLG�WHUP��IDFWRUV�WKDW�DIIHFW�WKH�WLPLQJ�DW�ZKLFK
PDQDJHG�VWDQGV�EHFRPH�DYDLODEOH�FDQ�DOVR�VLJQLILFDQWO\�DIIHFW�PLG�WHUP
WLPEHU�VXSSO\���7KH�JUHDWHVW�RI�WKHVH�IDFWRUV�LV�PLQLPXP�KDUYHVW�DJH�
,QFUHDVLQJ�PLQLPXP�DJHV����\HDUV�PHDQV�LW�WDNHV�WKH�\RXQJHU�WKULIW\�H[LVWLQJ
VWDQGV�DV�ZHOO�DV�WKH�PDQDJHG�VHFRQGJURZWK�VWDQGV����\HDUV�ORQJHU�EHIRUH
WKH\�DUH�DYDLODEOH�IRU�KDUYHVW��7R�VWUHWFK�WKH�H[LVWLQJ�WLPEHU�VXSSO\�RYHU�WKLV
ORQJHU�SHULRG��KDUYHVWV�PXVW�EH�UHGXFHG�IURP�WKH�LQLWLDO�OHYHO�WZR�GHFDGHV
HDUOLHU�WKDQ�LQ�WKH�EDVH�FDVH�
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&RQYHUVHO\��LI�WKHVH�VWDQGV�DUH�DYDLODEOH�IRU�KDUYHVW����\HDUV�HDUOLHU�WKDQ�LQ
WKH�EDVH�FDVH��WKH�H[LVWLQJ�KDUYHVW�OHYHO�FDQ�EH�PDLQWDLQHG�IRU����PRUH�\HDUV
�XQWLO�GHFDGH����DQG�WKH�PLG�WHUP�VKRUWIDOO�EHORZ�/7+/�LV�QHDUO\�HOLPLQDWHG�
+RZHYHU��FRPPHQVXUDWH�ZLWK�GHFUHDVLQJ�DJHV�DUH�GHFUHDVLQJ�WUHH�VL]HV�
ZKLFK�PD\�QRW�EH�GHVLUDEOH���$YHUDJH�VWDQG�GLDPHWHU�DW�EUHDVW�KHLJKW�GEK��DW
WKH�EDVH�FDVH�PLQLPXP�DJHV�LV�LQ�WKH�ORZ����FP�UDQJH��DW�D������FP�XWLOL]DWLRQ
VWDQGDUG���6LOYLFXOWXUH�SUDFWLFHV�FDQ�EH�XVHG�WR�UHGXFH�KDUYHVWDEOH�DJHV�ZKLOH
PDLQWDLQLQJ�VWDQG�GLDPHWHUV�DQG�YROXPHV�DERYH�WKRVH�RI�XQPDQDJHG�VWDQGV�

Factors Affecting All Stands

7KH�FKRLFH�RI�WKH�EUHDNSRLQW�EHWZHHQ�PDQDJHG�DQG�XQPDQDJHG�H[LVWLQJ
VWDQGV�LV�KLJKO\�UHOHYDQW�EHFDXVH�RI�WKH�WLPEHU�\LHOG�DVVXPSWLRQV�WKDW�JR
ZLWK�HDFK���0DQDJHG�H[LVWLQJ�VWDQGV�DUH�FXUUHQWO\�DJHG��¥���\HDUV��WR�ZKLFK
7,36<�PDQDJHG�VWDQG�\LHOGV�DUH�FDOFXODWHG�DW�D������FP�GEK�XWLOL]DWLRQ
VWDQGDUG���([LVWLQJ�VWDQGV�FXUUHQWO\�DJHG�����\HDUV�DUH�DVVLJQHG�FRQVLGHUDEO\
ORZHU�YDULDEOH�GHQVLW\�\LHOG�SURMHFWLRQ��9'<3��FDOFXODWHG�DW�D������FP�GEK
XWLOL]DWLRQ�VWDQGDUG���*LYHQ�WKH�LPSRUWDQFH�LQ�WKH�PLG�WHUP�VKRUWIDOO�SHULRG
RI�VWDQGV�FXUUHQWO\�LQ�DJH�FODVVHV���¥���\HDUV��VWDQG�\LHOG�DVVXPSWLRQV�IRU
WKHP�DUH�SDUWLFXODUO\�VLJQLILFDQW����,Q�WKH�ZRUNVKRS�3	7�VWDII�VWDWHG�FXUUHQW
SUDFWLFH�LV�WR�XWLOL]H�DOO�ORJV�ZLWK�D�PLQLPXP���FP�WRS�GLDPHWHU�DQG��P
OHQJWK��

Long Term (101+ years)

7KH�ORQJ�WHUP�LV�WKH�UHPDLQGHU�RI�WKH�SODQQLQJ�KRUL]RQ��XVXDOO\
FKDUDFWHUL]HG�E\�D�VWHDG\�VWDWH�KDUYHVW�OHYHO�

/RQJ�WHUP�KDUYHVWLQJ�LV�SULPDULO\�LQ�PDQDJHG�VWDQGV���:KLOH�IRUHVW�FRYHU
FRQVWUDLQWV�DIIHFW�WKH�DYDLODELOLW\�RI�WKHVH�VWDQGV��E\�WKH�ORQJ�WHUP�WKH�EDVH
FDVH�FRQVWUDLQWV�KDYH�PXFK�OHVV�RYHUDOO�LPSDFW���)RUHVW�FRYHU�FRQVWUDLQWV
JHQHUDOO\�RQO\�DIIHFW�WKH�ORQJ�WHUP�KDUYHVW�OHYHO�ZKHQ�WKH\�FDXVH�D�ORQJ
GHOD\�LQ�WKH�DYHUDJH�KDUYHVW�DJH���7KLV�LV�EHFDXVH�WKH�ORQJ�WHUP�KDUYHVW�OHYHO
GHSHQGV�SULPDULO\�XSRQ�WKH�SURGXFWLYLW\�RI�PDQDJHG�VWDQGV�DW�WKH�WLPH�RI
KDUYHVWLQJ���,I�KDUYHVWLQJ�LV�GHOD\HG�IRU�D�VLJQLILFDQW�SRUWLRQ�RI�WKH�ODQG�EDVH�
SURGXFWLYLW\�IDOOV�

2WKHUZLVH��WKH�ORQJ�WHUP�LV�DIIHFWHG�PDLQO\�E\�WKH�VL]H�RI�WKH�WLPEHU
KDUYHVWLQJ�ODQG�EDVH�DQG�E\�WKH�YROXPH�RI�VWDQGV�ZKHQ�KDUYHVWHG���6RPH
VLOYLFXOWXUH�DFWLYLWLHV�VXFK�DV�VWDQG�UHKDELOLWDWLRQ�RU�FRQYHUVLRQ�FDQ�EH�XVHG
WR�EULQJ�QRQ�SURGXFWLYH�DUHD�RU�XQPHUFKDQWDEOH�VWDQGV�LQWR�WKH�ODQG�EDVH�

0DQ\�VLOYLFXOWXUH�DFWLYLWLHV�DUH�DSSURSULDWH�WR�LQFUHDVLQJ�WKH�JURZWK�RI
IRUHVWV�DQG�WKHUHIRUH�WKH�YROXPH�RI�VWDQGV�DW�KDUYHVW���,Q�PRVW�PDQDJHPHQW
XQLWV��WKH�ORQJ�WHUP�LV�VHQVLWLYH�WR�FKDQJHV�LQ�UHJHQHUDWHG�VWDQG�YROXPHV���$
���LQFUHDVH�RU�GHFUHDVH�LQ�YROXPH�UHVXOWV�LQ�DQ�HTXDO����LQFUHDVH�RU�GHFUHDVH
WR�/7+/�
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Potential for Change in the Shape of the Harvest Forecast

7KH�VKDSH�RI�WKH�KDUYHVW�IRUHFDVW�PXVW�EH�FRQILUPHG�EHFDXVH�GLIIHUHQW
VLOYLFXOWXUH�RSSRUWXQLWLHV�DULVH�LQ�DVVRFLDWLRQ�ZLWK�GLIIHUHQW�VKDSHV�

)RU�7)/�����WZR�VKDSHV�DUH�IHDVLEOH�VKDSHV�WR�D�VWDWXV�TXR�KDUYHVW�IRUHFDVW
�VHH�)LJXUH������$V�DGGLWLRQDO�WLPEHU�VXSSO\�EHFRPHV�DYDLODEOH�DQG�LV�DSSOLHG
WRZDUGV�HDFK�DOWHUQDWLYH�IRUHFDVW��ERWK�IRUFDVWV�ZRXOG�XOWLPDWHO\�PHUJH�WR�D
VLPLODU�VKDSH���)RU�WKH�DGRSWHG�EDVH�FDVH��DGGLWLRQDO�VXSSO\�ZRXOG�ILUVW�EH
DSSOLHG�WRZDUGV�HOLPLQDWLQJ�WKH�PLG�WHUP�VKRUWIDOO���)RU�VFHQDULR����ZKHUH
WKH�PLG�WHUP�VKRUWIDOO�LV�DOUHDG\�PLQLPDO��DGGLWLRQDO�WLPEHU�VXSSO\�ZRXOG�EH
DSSOLHG�WRZDUGV�PDLQWDLQLQJ�WKH�LQLWLDO�KDUYHVW�OHYHO���(LWKHU�ZD\��WKH�HQG
UHVXOW�ZRXOG�EH�D�KDUYHVW�IRUHFDVW�VLPLODU�WR�WKDW�RI�WKH�EDVH�FDVH�ZLWKRXW�D
PLG�WHUP�VKRUWIDOO���7KH�VLOYLFXOWXUH�SUDFWLFHV�WR�LQFUHDVH�WLPEHU�VXSSO\
ZRXOG�EH�YDOLG�HLWKHU�ZD\�DV�ZHOO�

3RVVLEOH�LQFUHDVHV�WR�WKH�/7+/�DUH�D�����LQFUHDVH�IURP�KLJKHU�VLWH�LQGLFHV
DQG�D�IXUWKHU���¥����LQFUHDVH�LI�UHJHQHUDWHG�VWDQG�YROXPHV�DUH�LQFUHDVHG�E\
WKLV�DPRXQW���2IIVHWWLQJ�WKHVH�PLJKW�EH�VRPH�UHGXFWLRQ�GXH�WR�PRGHOOLQJ�WKH
VWDQGV�RXWVLGH�WKH�7+/%�ZLWKRXW�UHJHQHUDWLRQ��EXW�WKLV�DPRXQW��LI�DQ\��LV�QRW
SUHVHQWO\�TXDQWLILHG���:KHQ�SRVVLEOH�LQFUHDVHV�DQG�GHFUHDVHV�DUH�FRPELQHG��D
VXEVWDQWLDO�ULVH�WR�WKH�/7+/�FDQ�EH�DQWLFLSDWHG���7KLV�ULVH�HQDEOHV�VRPH�RI�WKLV
YROXPH�WR�EH�EURXJKW�IRUZDUG�LQ�WLPH�WR�ILOO�WKH�PLG�WHUP�KDUYHVW�VKRUWIDOO�
'HFUHDVLQJ�PLQLPXP�KDUYHVW�DJHV�DQG�FRPPHUFLDO�WKLQQLQJ�DUH�WZR�ZD\V�RI
DFKLHYLQJ�WKLV�

)XWXUH�ODQG�EDVH�UHGXFWLRQV�FRXOG�FKDQJH�WKH�SURILOH�RI�WKH�KDUYHVW�IRUHFDVW�LI
D�VXEVWDQWLDO�DUHD�RI�\RXQJHU�RU�PLGGOHDJHG�IRUHVWV�DUH�UHPRYHG���7KLV
SRVVLELOLW\�VXJJHVWV�VLOYLFXOWXUH�VWUDWHJLHV�DSSURSULDWH�WR�WKH�H[LVWLQJ�ODQG
EDVH�DQG�IRUHVW�SURILOH�PD\�QRW�EH�UREXVW�DJDLQVW�IXWXUH�FKDQJH�LQ�WKH�76$
ODQG�EDVH���+RZHYHU��WKLV�XQFHUWDLQW\�LV�WUXH�RI�PRVW�76$V�DQG�VKRXOG�QRW
FDXVH�LQDFWLRQ��UDWKHU��ZKHQ�FKRLFHV�EHWZHHQ�VWUDWHJLHV�RU�DFWLRQV�DUH�WR�EH
PDGH��WKLV�IDFWRU�VKRXOG�EH�NHSW�LQ�PLQG�

Summary of Issues: Timber Quality

7KH�WLPEHU�VXSSO\�DQDO\VLV�IRU�03����GRHV�QRW�DGGUHVV�WKH�IXWXUH�TXDOLW\�RI
WKH�WLPEHU�UHVRXUFH��LWV�SULPDU\�SXUSRVH�LV�WR�SURYLGH�LQIRUPDWLRQ�IRU�DQ
DOORZDEOH�DQQXDO�FXW�GHWHUPLQDWLRQ����+RZHYHU��WKH�UHSRUWV�SUHVHQW�VRPH
LQIRUPDWLRQ�RQ�KDUYHVWHG�VWDQG�DJHV�DQG�GEK�ZKLFK�FDQ�EH�XVHG�DV�D�EURDG
VXUURJDWH�IRU�WLPEHU�TXDOLW\���:LWKLQ�OLPLWV��WKH�ROGHU�WKH�VWDQG�DQG�RU�WKH
ODUJHU�WKH�GEK��WKH�KLJKHU�WKH�WLPEHU�TXDOLW\�

7KH�DYHUDJH�KDUYHVWHG�DJH�RYHU�WLPH�LV�QRW�LQFOXGHG�LQ�WKH�DQDO\VLV�UHSRUWV�
+RZHYHU��KDUYHVWLQJ�LQ�WKH�VKRUW�DQG�HDUO\�PLG�WHUP�SHULRGV�LV�SURMHFWHG�WR
EH�PRVWO\�LQ�ROGHU�H[LVWLQJ�VWDQGV���,Q�WKH�ODWWHU�PLG�WHUP�DQG�ORQJ�WHUP�
KDUYHVWLQJ�ZLOO�EH�LQ�\RXQJHU�VHFRQGJURZWK�PDQDJHG�VWDQGV�DW�DJHV�FORVH�WR
WKHLU�PLQLPXP�KDUYHVW�DJHV�

&KDQJHV�WR�PLQLPXP�KDUYHVW�DJHV�VXEVWDQWLDOO\�LPSDFW�WKH�KDUYHVW�IRUHFDVW
�VHH�$SSHQGL[�%���'HWDLOHG�,VVXHV�DQG�6LOYLFXOWXUH�2SSRUWXQLWLHV�$QDO\VLV�
PLQLPXP�KDUYHVW�DJHV��DQG�)LJXUH����
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+DUYHVWLQJ�IXWXUH�VWDQGV�DW�RU�QHDU�PLQLPXP�DJHV�LQGLFDWHV�IXWXUH�WLPEHU
TXDOLW\�ZLOO�EH�PXFK�ORZHU�WKDQ�WRGD\ªV���7LPEHU�ZLOO�KDYH�PXFK�VPDOOHU
GLDPHWHU��VWHP�WDSHU�ZLOO�WHQG�WR�EH�JUHDWHU��ULQJ�ZLGWKV�ZLOO�EH�ZLGHU�
MXYHQLOH�ZRRG�FRQWHQW�ZLOO�EH�KLJKHU�DQG�OLWWOH�FOHDU�ZRRG�ZLOO�EH�SURGXFHG�

%HFDXVH�ORZHULQJ�PLQLPXP�DJHV����\HDUV�H[WHQGV�WKH�FXUUHQW�KDUYHVW�WZR
GHFDGHV��WLPEHU�TXDQWLW\�VWUDWHJLHV�ZLOO�IRFXV�RQ�ORZHULQJ�PLQLPXP�DJHV�
DQG�PD\�ORZHU�WKH�RYHUDOO�TXDOLW\�RI�WKH�WLPEHU�UHVRXUFH��XQOHVV�ORZHU�DJHV
DUH�FRPSHQVDWHG�E\�VWUDWHJLHV�WR�PDLQWDLQ�DYHUDJH�WUHH�VL]HV��

0DLQWDLQLQJ�WLPEHU�KDUYHVW�YROXPHV�GXULQJ�WKH�PLG�WHUP�PD\�RFFXU�DW�WKH
H[SHQVH�RI�SURILWDELOLW\���*HQHUDOO\��DW�ORZHU�GLDPHWHUV�KDUYHVWLQJ�FRVWV
LQFUHDVH�DQG�PLOO�UHFRYHU\�GHFUHDVHV��)LJXUH����DQG�)LJXUH�����

5HTXLULQJ�PRUH�RI�WKH�ROG�VHUDO�ELRGLYHUVLW\�UHTXLUHPHQW�WR�EH�PHW�IURP
ZLWKLQ�WKH�7+/%�ZRXOG�OHQJWKHQ�WKH�KDUYHVW�DJHV�RI�VRPH�VWDQGV
FRQVLGHUDEO\���7KLV�ZRXOG�LQFUHDVH�WKH�DYHUDJH�TXDOLW\�FRQWHQW�RI�IXWXUH
KDUYHVWV�ZKHQ�VRPH�RI�WKHVH�DUHDV�DUH�KDUYHVWHG���+RZHYHU��WKHVH�VWDQGV
PD\�WHQG�WR�RFFXS\�SRRUHU�TXDOLW\�JURZLQJ�VLWHV��DQG�RQFH�VHW�DVLGH�ROG�VHUDO
ELRGLYHUVLW\��PD\�EH�KHOG�IRU�ORQJHU���7UDFNLQJ�WKHVH�VWDQGV�WKURXJK
PRGHOOLQJ�ZRXOG�KHOS�LPSURYH�XQGHUVWDQGLQJ�RI�KRZGLIIHUHQW�PDQDJHPHQW
VFHQDULRV�DIIHFW�IXWXUH�KDUYHVW�TXDOLW\�SURILOH�

0DLQWDLQLQJ�D�VWULFWO\�YROXPH�RULHQWHG�IRFXV�DW�WKH�H[SHQVH�RI�RYHUDOO�TXDOLW\
KDV�ULVNV���)XWXUH�PDUNHWV�PXVW�EH�VXFK�WKDW�D�IXOO�GLHW�RI�VPDOO�GLDPHWHU
ZRRG�FDQ�EH�SURILWDEOH���6HFRQGDU\�PDQXIDFWXULQJ�RSSRUWXQLWLHV��DV�ZHOO�DV
PDQXIDFWXULQJ�RI�KLJK�TXDOLW\�SURGXFWV��ZLOO�EHFRPH�PRUH�OLPLWHG�

7KH�GLOHPPD�SUHVHQWHG�LV�FKRRVLQJ�EHWZHHQ�YROXPH�DQG�YDOXH���+RZHYHU�
VRPH�FKRLFHV�GR�QRW�QHFHVVDULO\�KDYH�WR�EH�PDGH�WRGD\���6WDQGV�FDQ�EH�VSDFHG�QRZ
WR�UHGXFH�PLQLPXP�DJHV�RU�WR�LQFUHDVH�VWDQG�YDOXH���)XWXUH�PDUNHWV�DQG
IRUHVW�PDQDJHPHQW�SROLFLHV�ZLOO�GHFLGH�WKH�XOWLPDWH�DOORFDWLRQ�EHWZHHQ
TXDQWLW\�DQG�TXDOLW\���0RUH�DWWHQWLRQ�OLNHO\�LV�UHTXLUHG�IRU�SUXQLQJ�GHFLVLRQV�

0RGHOOLQJ�LV�UHTXLUHG�WR�KDYH�D�EHWWHU�JUDVS�RI�IXWXUH�WLPEHU�TXDOLW\
VFHQDULRV�

White Pine

:HVWHUQ�ZKLWH�SLQH�KDV�D�OLPLWHG�UDQJH�LQ�%ULWLVK�&ROXPELD�DQG�SHUKDSV
JURZV�EHVW�LQ�WKH�DUHD�RI�7)/������,WV�ZRRG�LV�KLJKO\�YDOXHG�DQG�FRPPDQGV�D
SUHPLXP�SULFH���$Q�LQWURGXFHG�EOLVWHU�UXVW��KRZHYHU��KDV�NLOOHG�PRVW�RI�WKH
ROGHU�WUHHV���§&DQNHUV�DUH�SURGXFHG�RQ�EUDQFKHV�DQG�VWHPV��XVXDOO\�ZLWKLQ
����P�RI�WKH�JURXQG���7KXV��LQLWLDO�LQIHFWLRQ�RFFXUV�PDLQO\�RQ�\RXQJHU�WUHHV
ZLWK�EUDQFKHV�FORVH�WR�WKH�JURXQG�¨���)LQFN�HW�DO��XQGDWHG����

Silviculture Opportunities

3ODQWHG�ZKLWH�SLQH�VHHGOLQJV�DUH�UXVW�UHVLVWDQW��KDYLQJ�EHHQ�EUHG�IRU�WKLV
FKDUDFWHULVWLF��DOWKRXJK�DUH�QRW������VR���1DWXUDOO\�UHJHQHUDWHG�\RXQJ�WUHHV
FDQ�EH�SUXQHG�WR�UHGXFH�WKH�LQFLGHQFH�RI�LQIHFWLRQ�
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3UXQLQJ�VWDQGV�FDQ�SURGXFH�D�FOHDU�ZRRG�FRPSRQHQW�IRU�IXWXUH�KDUYHVWV�
6SDFLQJ�FDQ�EH�XVHG�WR�LQFUHDVH�WKH�DYHUDJH�GLDPHWHUV�RI�VRPH�VWDQGV��WKLV
VWUDWHJ\�ZRXOG�DOVR�HQDEOH�KDUYHVWLQJ�DW�\RXQJHU�DJHV��

Opportunities to Increase Timber Supply

Potential Silviculture Strategies

%HIRUH�WKH�ZRUNVKRS��LQIRUPDWLRQ�LQ�WKH�SUHYLRXV�VHFWLRQV�DQG�IURP�WKH
GHWDLOHG�LVVXH�DQDO\VLV�LQ�$SSHQGL[�%�ZDV�XVHG�WR�LGHQWLI\�WKH�IROORZLQJ
SRWHQWLDO�VLOYLFXOWXUH�VWUDWHJLHV���7KHVH�VWUDWHJLHV�FRXOG�HLWKHU�PDLQWDLQ�RU
LQFUHDVH�IXWXUH�WLPEHU�VXSSO\�DW�WKH�76$�OHYHO���(DFK�RI�WKHVH�ZDV�GLVFXVVHG
LQ�GHWDLO�LQ�WKH�GLVWULFW�ZRUNLQJ�VHVVLRQ��WKH�UHVXOWV�RI�ZKLFK�DUH�UHFRUGHG�LQ
$SSHQGL[�;;��DORQJ�ZLWK�DGGLWLRQDO�VWUDWHJLHV�WKDW�DURVH�GXULQJ�WKH�PHHWLQJ�
6WUDWHJLHV�WKDW�DUH�XOWLPDWHO\�DGRSWHG�DUH�QRWHG�LQ�§6LOYLFXOWXUH�6WUDWHJLHV�¨

Short Term (1–20 years)

ST 1 Determine the current status of time until green-up and re-run the:

a) IRM, caribou and ungulate winter range; and

b) VQO sensitivity analysis

using revised green-up ages. (maintain)�

ST 2 If, after ST 1 analysis, the short term still shows sensitivity to green-up ages,
depending on the assessed risk: (maintain)

a) further analyze to determine the LU/REA combinations that are constraining and
the location of potentially treatable existing or about to be regenerated stands;

b) reduce the area not greened-up in decade 2 in those zones where green-up is
2m by accelerating the growth of young stands by:

i) on about-to-be-regenerated stands, using aggressive stand establishment
and tending practices (see MT 3); and

ii) on existing stands below green-up, fertilizing and/or brushing for growth
enhancement;

c) Reduce the area not greened-up in decade 2 in those zones where green-up is
5–6 m by spacing and fertilizing free growing (FG) stands (fertilizer may not be
acceptable in watershed zone).

ST 3 Alternatively, or with ST 2, partial harvest or commercial thin in decade 2 as
necessary to overcome adjacency limitations. (maintain)

ST 4 Fertilize all suitable stands scheduled for harvest in the second decade. (increase)�

Mid Term (21–100 years)

MT 1 Assess the stocking and height status of existing age class 30 stands to determine:

a) whether they are tracking as natural stands (VDYP) or managed stands (TIPSY);
and/or (increase)

b) whether a 12.5 cm dbh utilization standard should apply. (increase)

                                                          
���PDLQWDLQ��PHDQV�RULHQWHG�WR�PDLQWDLQLQJ�WKH�KDUYHVW�OHYHO�LQ�WKH�765���EDVH�FDVH�

���LQFUHDVH��PHDQV�RULHQWHG�WR�LQFUHDVLQJ�KDUYHVW�OHYHOV�DERYH�WKRVH�LQ�WKH�765��EDVH�FDVH�
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MT 2 For existing managed stands (1–25 years) and natural stands in the 30-and 40-year
age classes, (increase)

(a) reduce minimum harvest ages 10 years while (b) maintaining the base case
volume by, as appropriate:

i) managing stocking so voids do not account for more than 10% of the area;

ii) brushing for growth enhancement (i.e., not only for survival); (increase)

iii) spacing stands; (maintain) and

iv) repeat fertilize suitable stands on a 15-year return cycle.

MT 3 For about-to-be-regenerated stands:

a) reduce minimum harvest ages 10 years (MT impact), (b) increase the volume of
regenerated stands by 10% over those used at the base case minimum harvest
age (LT impact), and (c) achieve green-up 3–5 years earlier (ST impact) by:

i) site preparing more areas; (increase)

ii) using improved seed; (increase)

iii) using larger planting stock; (increase)

iv) fertilizing at the time of planting; (increase)

v) managing stocking so voids do not account for more than 10% of the area;
(increase)

vi) brushing for growth enhancement (i.e., not only for survival); (increase)

vii) spacing stands; (maintain) and

viii) repeat fertilizing suitable stands on a 15-year return cycle.

MT 4 Repeat fertilize all suitable existing stands scheduled for harvest 20 to 80 years from
now to achieve the same harvested volumes as modelled in the base case but at
lower min harvest ages. (increase)

MT 5 Commercially thin stands to:

a) recover volumes lost to mortality;

b) create old-seral attributes earlier; or

c) bring forward volumes from the long term. (increase)

MT 6 Implement partial harvesting (CT?) regimes in all zones (particularly the VQO zone) to
overcome adjacency limitations.  (increase)

Long Term (100+ years)

LT 1 Brush       ha of existing backlog plantations. (maintain)

LT 2 Increase the THLB by:

a) converting/rehabilitating deciduous stands; (increase)

b) converting/rehabilitating non-merchantable hemlock stands; (increase)

c) assessing low-site stands for proper classification; or

d) improving the site productivity of low-site stands by (fertilization?).
(increase/maintain)

LT 3 Continue MT 3. (increase)

LT 4 Reduce losses to root rot by:

a) pushover logging/stumping;

b) planting alternate/mixed species;
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c) pop-up spacing. (maintain)

LT 5 Continue MT 5 (except item c). (increase)

LT 6 a) Model regenerating stands outside the THLB.

b) Depending on the outcome of (a),  plant areas outside of the THLB to increase
the area in an old-seral state in 100 to 200 years. (maintain)

LT 7 Confirm OGSI adjustments.

Workshop Review of Potential Strategies

(DFK�RI�WKH�SRWHQWLDO�VWUDWHJLHV�OLVWHG�LQ�WKH�SUHFHGLQJ�VHFWLRQ�ZDV�H[DPLQHG
LQ�D�WZR�GD\�ZRUNVKRS���7KLV�VHFWLRQ�GRFXPHQWV�ZRUNVKRS�GLVFXVVLRQ�DQG
FRQFOXVLRQV�DV�ZHOO�DV�UHODWHG�IROORZ�XS�DQDO\VLV�

7KH�UHVSRQVH�WLPH�IUDPH��L�H���WKH�VKRUW��PLG�RU�ORQJ�WHUP��LQ�WKH�IROORZLQJ
VXEVHFWLRQV�LV�WKH�SHULRG�LQ�ZKLFK�WKH�DQWLFLSDWHG�UHVXOW�LV�H[SHFWHG��QRW�WKH
SHULRG�LQ�ZKLFK�DFWLRQV�PXVW�QHFHVVDULO\�EHJLQ���7KH�KDUYHVW�IRUHFDVW�IRU�HDFK
SHULRG�XVHV�WKH�03����EDVH�FDVH�DV�WKH�VWDUWLQJ�OHYHO���7KH�KDUYHVW�IRUHFDVW
FROXPQ�ZDV�QRW�WKRURXJKO\�UHYLHZHG�GXULQJ�WKH�ZRUNVKRS���5HVXOWV�DUH
ODUJHO\�FRQMHFWXUH�DQG�DUH�PHDQW�WR�LOOXVWUDWH�WKH�SRWHQWLDO�RI�WKH�VWUDWHJLHV�

([SODQDWRU\�QRWHV�DERXW�WKH�IROORZLQJ�WDEOHV�

Column
number

Note

1 & 2 Strategy numbers correspond with the numbers recorded earlier in “Potential
Silviculture Strategies”.  Items followed by an asterisk (*) were added during the
workshop.

3 Information is largely from a meeting of P&T and MoF personnel held March 22
and 23, 1999, in Nakusp (the “workshop”), combined with information presented
earlier in this document.

4 Anticipated results are typically calculated using the timber supply response
indicated by the MP #9 timber supply analysis sensitivity tests.
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Short Term (1–20 years)

Number Potential strategy/action Discussion/current status Anticipated result

♦ ST 1  1. Determine the current
status of time until
green-up and re-run the

 a) integrated resource
management (IRM),
caribou and ungulate
winter range; and

 b) VQO sensitivity
analysis;

 using revised green-up
ages. (maintain)�

 1. This defensive strategy is oriented to maintaining the base case harvest forecast.  Sensitivity
analysis indicates second decade harvest levels would drop dramatically were the allowable area
< two metres in height to drop from 25 to 20%.

There is some expectation that green-up will not be an issue.  A new definition of green-up has
recently been issued that effectively lowers green-up ages.  (New or old def’n used in analysis?),
Reichenback (1996) shows that actual green-up ages are likely lower than the estimates used in
the timber supply analysis.  Improved stock and higher actual site productivity than currently used
in projections will also shorten time to green-up.  Lastly, field experience is generally that green-
up/adjacency constraints are not a problem.  P&T has submitted a 20 yr operating plan that has
been accepted by the MoF.

Therefore, the logical first step is to re-examine information and assumptions.

 1. Action added to
“Summary of Information
and Research Needs.”

♦ ST 2 If, after ST 1 analysis, the
short term still shows
sensitivity to green-up
ages, depending on the
assessed risk: (maintain)

a) further analyze to
determine the LU/REA
combinations that are
constraining and the
location of potentially
treatable existing or
about to be regenerated
stands;

b) reduce the area not
greened-up in decade 2
in those zones where
green-up is 2 m by
accelerating the growth
of young stands by:

i) on about-to-be-
regenerated
stands, using
aggressive stand
establishment and

2. Depending on the outcome of ST 1, these potential strategies could be pursued.  Not explored
further in the workshop because expectation is that green-up is not/will not be an issue.

2. No action at this time.

                                                          
 ���PDLQWDLQ��PHDQV�RULHQWHG�WR�PDLQWDLQLQJ�WKH�KDUYHVW�OHYHO�LQGLFDWHG�E\�WKH�765���EDVH�FDVH�
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Number Potential strategy/action Discussion/current status Anticipated result

tending practices
(see MT3); and

ii) on existing stands
below green-up,
fertilizing and/or
brushing for growth
enhancement;

a) Reduce the area not
greened-up in decade
2 in those zones
where green-up is 5–
6 m by spacing and
fertilizing free growing
(FG) stands (fertilizer
may not be
acceptable in
watershed zone).

♦ ST 3  3. Alternatively, or  with
ST2, partial harvest or
commercial thin in
decade 2 as necessary
to overcome adjacency
limitations. (maintain)

 3. Same as for ST 2.  These actions will be largely driven by factors of timber supply and market
demand.  If supply is tight and market is high, then partial harvesting or CT might occur if there
are no other viable means of harvesting.  Risk level at this time does not warrant silviculture
actions.

 3. Not applicable.

♦ ST 4  4. Fertilize all suitable
stands scheduled for
harvest in the second
decade. (increase)

 4. Inventory audit indicates volume estimates for existing stands are accurate.  Any gain in existing
volumes would therefore increase harvest levels above the base case.

There are likely few suitable stands for fertilizing.  The two main reasons are (1) currently
harvesting old-growth cedar/hemlock stands and (2) current planning and approval processes are
inadequate to identify stands that will be harvested in a decade or longer.

 4. No opportunity.

  Short Term Harvest
Forecast Summary

 The workshop review of the above potential strategies indicated no immediate opportunities for
increasing the short term harvest level above the MP #9 base case.  The following summarizes the
short term findings of a potential harvest forecast for the period.

 (000s m3/yr)

 680 1st decade (same as base case)

 680 2nd decade
green-up

          fertilization
680 Total
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 Mid Term (21–100 years)

 Number  Potential strategy/action  Discussion/current status  Anticipated result

♦ MT 1 1. Assess the stocking
and height status of
existing age class 30
stands to determine:

a) whether they are
tracking as natural
stands (VDYP) or
managed stands
(TIPSY); (increase)
and/or

b) whether a 12.5 cm dbh
utilization standard
should apply. (increase)

1. Age class 30 stands are scheduled for harvest in the timber supply model immediately before the
transition to managed stands.  If the volume estimates of these stands are low, then higher
corrected volumes would increase harvest levels towards that indicated by the sensitivity test of
higher existing stand volumes (Figure 10).  Higher volumes could result in two ways:

1. A change in the utilization level to which the yields are calculated, based on the current
harvesting practice ( i.e., from 17.5 cm dbh to 12.5 cm dbh).  This can be done using either
VDYP or TIPSY.

2. A change in assumptions about stocking levels in these stands.  This is best done using TIPSY
which has a high flexibility in setting stocking levels.  A statistically sound estimate of the
stocking levels of age class 30 stands would be necessary to successfully argue for using
TIPSY vs VDYP in AAC determination.

Depending on the outcome for age class 30, a similar approach could be progressively applied to
higher age classes.

1. Action added to
“Summary of Information
and Research Needs.”

♦ MT 2  2. For existing managed
stands (1–25 yrs) and
natural stands in the 30-
and 40-year age
classes, (increase)

 (a) reduce minimum
harvest ages 10 years
while,

 (b)maintaining the base
case volume by, as
appropriate:

 2.  2.

♦ MT 2  i) managing stocking so
voids do not account for
more than 10% of the
area;

 i) See MT 3 (v).  i) See MT 3 (v).

♦ MT 2  ii) brushing for growth
enhancement (i.e., not
only for survival);
(increase)

 ii) See MT 3 (vi).  ii) See MT 3 (vi).

♦ MT 2  iii) spacing stands;
(maintain) and

 ii) See MT 3 (vii).  ii) See MT 3 (vii).

♦ MT 2  iv) repeat fertilize suitable
stands on a 15 yr return
cycle.

 iv) See MT 3 (viii).  iv) See MT 3 (viii).
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 Number  Potential strategy/action  Discussion/current status  Anticipated result

♦ MT 3 3. For about-to-be-
regenerated stands:

(a) reduce minimum
harvest ages 10 25
years (MT impact),

(b) increase the volume of
regenerated stands by
10 50% over those
used at the base case
minimum harvest age
(LT impact), and

(c) achieve green-up 3–5
years earlier (LT
impact) by:

1. The actions listed below (items i to viii) can influence both the mid and long term harvest
levels depending upon the degree to which the objectives (a–c) are attained.  To avoid
duplication, they are all evaluated together in this section.

In the workshop, the target for (a) reduced ages, was changed from 10 to 25 years to reflect a
target harvest age of 80, vs. approx. 105 years used in the analysis; and for (b) increased
volumes, from 10 to 50%.  The revised (lower) age target is the avg. used for the OGSI sensitivity
test and reflects the objective of lower minimum ages.  The revised (higher) volume change is
based on increasing avg. dbh from 22 cm (MP #9 avg. dbh for managed stands) to 30 cm (target
sawlog stand) at age 80 and 1600 sph (same initial stocking used in the MP #9).

Objective (c) is not applicable.  The timber supply analysis does not contain a sensitivity test for
green-up ages.  See ST 1 about changes to the area allowed to be below green-up.  See MT 6 for
changes to green-up ages in the VQO zone.

3.

(i) See “Summary” below.

♦ MT 3  i) site preparing more
areas; (increase)

 i) Currently about 15% of harvested areas are broadcast burned and 15% site prepared
mechanically.  This equals 600 ha/yr (30% X 2 000 ha logged/yr).  An additional 200 ha/yr (10% of
annual area harvested) could be site prepared, mainly in the Engelmann spruce – subalpine fir
(ESSF) ecological zone.  Workshop participants estimated this could achieve a 5 yr reduction in
minimum and/or rotation ages at the same volumes.  [how? by releasing nutrients? reducing
brush?]  A 5-year reduction in ages equates to a 5% volume increase, assuming the same volume
is harvested 5 yrs earlier.  (Getting the same volume 5 yrs earlier, e.g., at age 100 vs. age 105, on
a multiple rotation basis equates to a 5% volume gain.  Across the entire harvested area this
equates to a 0.5 yr age reduction (10% area X 5 yr age reduction).  At $700/ha, total cost = 200
ha X $700 = $140,000/yr.

 3.(i) 0.5 yr reduction in
minimum ages.

Cost: $140,000/yr

See “Summary” below.
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 Number  Potential strategy/action  Discussion/current status  Anticipated result

♦ MT 3  ii) using improved seed;
(increase)

 3. (ii) 100% of areas are planted.  Of this, about 90% will be genetically improved stock with an
average volume gain of 15%.  Latest estimates of yield gains are:

 Species          Cur %        Future %          1st gen % gain            2nd gen % gain

 Fd/L 30 55

 Cw/Hw 30 5

 S/B 25 25

 Pl 15 15     

 15 avg

 A 3% yield gain for all newly regenerated managed stands was included in the MP #9 timber supply
analysis.  A 15% gain on 90% of stands is a net effect of ((0.9 X 15) -3 =) 10.5% gain over volumes
used in the MP#9 analysis.

 For Fdi, sit index (SI) 23, establishment of 1600 sph, age 80 (target age), TIPSY indicates a 15%
volume gain equates to a 1.3 m SI increase.  (Note: an SI increase is used here as a means to
measure the dbh effect of improved trees while holding age and stocking constant).  The dbhg
difference for all stems is approx. 1.5 cm (from 23.6 to 25.1).  This equates to 0.9 X 1.5 = 1.4 cm dbh
gain over THLB (estimated at 4% in the workshop) and is about a 7 yr reduction in age.  (dbh gain
may be slightly overstated data not available on how dbh may have been adjusted to reflect the 3%
gain used in the timber supply analysis.)

 Tree improvement could also significantly reduce green-up ages.

 3.(ii) Current practice.
Volume gain over that
already included in base
case = 10.5% and 1.4 cm
dbh at age 80.  These are
achieved 7 yrs earlier
than TIPSY (base case).

Cost:  indirect.

See “Summary” below.

♦ MT 3  iii) using larger planting
stock; (increase)

 (iii) Pre free growing item.  Larger stock could be used but not likely in current economic conditions.
Upper bound of opportunity area is 80% of planted area = 0.8 X 2000 = 1600 ha/yr.

 Mostly now plant 1+0 PSB 415B stock.  Larger stock would be PSB 415D which would cost $0.12
more per tree.  Increased cost for larger stock would be (1600 ha/yr X 1400 trees/ha X $0.12/tree =)
$272,000/yr.  Could reduce green-up ages and minimum ages 1–2 yrs.  Prorated over THLB, this
equals (0.8 X 1.5 ≅) 1 yr reduction in ages and 1% vol increase.

 3. (iii) 1 yr reduction in min.
ages; 1% vol increase.

Cost: $272,000/yr

  See “Summary” below.

♦ MT 3  iv) fertilizing at the time of
planting; (increase)

 (iv) Pre free growing item.  Not presently eligible for Forest Renewal BC funding and not likely to be
voluntarily undertaken unless necessary to achieve FG.

 Experience elsewhere shows fertilizing at time of planting can give similar early results as using
larger planting stock.  Opportunity area assumed to be 80% of area planted (0.8 X 2000 =)
1600 ha/yr.  Assume 1% volume gain or 1 yr reduction in min ages.

Experienced cost elsewhere is $150/ha, but this may go down if done on a large scale.  Fertilizer
may also soon be available in the plug medium, which would eliminate the labour cost in the
plantation.  Assume cost in this case would be $50/ha.  Total cost may range from ($50 X 1600 ha
=) $80,000 to ($225 X 1600 ha =) $225,000/yr.

Note: Workshop follow-up by Ivan Listar of the MoF indicates that results elsewhere are

 3. (iv) 1 yr reduction in min.
ages.

Cost: $80–$225,000/yr

High risk rating.

See “Summary” below.
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inconclusive.  One trial found a generally favourable response, but also that certain formulations
and certain species had a negative response.  Fertilization did not prevent a brushing on brush
sites.   In the workshop, a medium risk was assigned to this activity.  Based on the new
information, the risk is reassessed as high.

♦ MT 3  v) managing stocking so
voids do not account for
more than 10% of the
area; (increase)

 (v) TIPSY standard OAF1 factor for voids is 15%.  Objective is to reduce this to 10%.  Current free
growing requirements will result in <15% in voids; however, the actual amount is unknown.
Surveys of stands close to free growing (not many stands are at FG ages yet) are coming out
close to minimum requirements.  This is a function of age and survey methodology, not mortality.
Total stocking is higher, and in a few years more stems will cross the minimum ht requirements.

Approximately 40% of the total land area of the TFL is within the THLB.  This estimate implies
relatively moderate terrain, so an OAF1 of 15% may be high.  On the other hand, approx. one
third of harvested areas have brush competition, which may increase stand voids or impede
growth.  Surveys for voids must be completed  to get a measure of the actual area in voids.  Voids
can be desirable for wildlife habitat, so intensive void management may not be practicable on all
areas.

 3. (v) Action added to
“Summary of Information
and Research Needs,”
page 68.

See “Summary” below.

♦ MT 3  vi) brushing for growth
enhancement (i.e., not
only for survival);
(increase)

 (vi) Of the 2000 ha/yr harvested about 600 ha/yr require brushing to ensure free growing (hts are 1.4
m for Fdi and 2 m for Lw, Pl, Pw).  About half of these require a second brushing, for a total
program of about 900 ha/yr.

 Brushing for growth opportunities are:
200 ha of second brushing of already brushed sites +
300 ha of new areas
500 ha total.

 Cost at $500/ha = $250,000.

 In the Golden TSA strategy, brushing for growth was estimated to have a 4–5% volume impact;
4% from increased survival and 1% from reduced growth impedence.  Assuming a 5% benefit,
500 ha/2000 ha total X 5% = 1.25% long term harvest level increase.

 Workshop notes in the summary show the benefit as 0.25.  Recall this is cm, but notes give no
indication how this number was derived.  Because volume effect is largely due to increased
survival, more stems will slightly lower avg. dbh, if anything.  Changed post-workshop to indicate a
volume rather than dbh effect.

 Brushing for growth could also reduce green-up ages.

 (vi) 1.25% volume increase.

Cost: $250,000/yr

Med–high risk rating.

See “Summary” below.
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♦ MT 3  vii) spacing stands;
(maintain) and

 (vii) Virtually no basic spacing is necessary.  Timber supply analysis assumes stocking control in the
form of spacing for over-stocked stands (TIPSY yields based on establishment at 1600 st/ha –
1400 planted + 200 ingress).  Typical stocking history on about 60% of THLB is:

 establishment 1400 sph
peak stocking w ingrowth 3000
stocking at free growing 2000 [Check.  Is this total stocking or acceptable, well-spaced?]
post spacing at 15–20 yrs 1200

 2000 ha/yr X 0.6 = 1 200 potential ha/yr spacing X $750/ha = $960,000/yr. [Check, at 600 ha of
basic brushing + 300 more for brushing for growth + 1200 spacing, we have accounted for 2100
ha.  This means some areas that are brushed will later have to be spaced and that there is no
area that would not benefit from either brushing or spacing.  Is this correct?]

 Using Fdi, SI 23, natural establishment of 3000 sph [Check, should this be run at 2 000?], age 80
(target age), TIPSY indicates spacing to 1200 sph has negligible volume impact at 12.5 cm
utilization (367 m3/ha unspaced vs 351 spaced), but increases dbhg for all stems by 3.6 cm
(estimated at 4 cm in the workshop) from 22.8 to 26.4 cm (see Table 4, row vii).  This equates to
(0.6 X 3.6 ≅) 2.2 cm dbh gain over THLB.  The unspaced stand reaches a (22.8 + 2.2 =) 25 cm
dbhg at roughly age 90, indicating a 10 yr harvest age reduction when spacing is prorated across
the entire THLB .  If stands were spaced to 900 sph, TIPSY indicates a slightly greater volume
difference at 12.5 cm utilization (367 m3/ha unspaced vs. 340 spaced), but dbhg increases by
5.77 cm to 28.5 at 80 yrs.  This equates to 0.6 X 5.7 = 3.4 cm across the entire THLB and a 15 yr
reduction in harvest age.  Spacing and harvesting at an early age has a cost, however.
Culmination age of the unspaced stand is 96 yrs with an MAI of 4.81 m3/ha/yr.  When the same
stand is spaced to 1200 sph and harvested at age 80, MAI drops to 4.38 m3/ha/yr, almost 10%
lower than that of the unspaced stand.  If stands were repeatedly spaced and harvested at age
80, this reduction in MAI would translate to almost a 10% reduction in LTHL.

 vi) 15–20 yr reduction in min.
ages.

2.8–4.2 cm dbh increase.

Yields 110 m3/ha below
that of age 100
culmination

Cost: $960,000/yr

Med risk rating.

See “Summary” below.

♦ MT 3  viii) repeat fertilizing
suitable stands on a 15
year return cycle.

 (vii) Area available for repeat fertilization management can be roughly calculated as follows:

• 70% of the species are suitable for fertilization (based on expected future leading species -
see MT 3(i) above);

• 70% of the site classes are suitable;

• 90% of fertilizable stands are available for treatment (i.e., are not restricted due to
watershed or social considerations); and

• about 50% of fertilizable stands are economically treatable, largely related to accessibility.

 This nets to (0.7 X 0.7 X 0.9 X 0.5 =) 22% of the total THLB potentially being suitable for repeat
fertilization.  This equals 0.22 X 225 000 ha or 49 500 ha under a repeat fertilization regime.  On a
15 yr return cycle, this equates to a program of 3300 ha/yr at a cost of $200/ha or $660 000/yr.  A
10% volume gain would increase long term harvest levels (0.22 X .1 =) 2.2%.  Cost works out
roughly to $55/m3 of wood produced.

Fertilization improves site productivity and can be represented as an SI shift.  For Fdi, SI 23, plant

 (viii) Increase LTHL 2.2%

Cost: $660,000/yr or
$55/m3.

Med risk rating.

See “Summary” below.
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1600 sph, 12.5 cm util., std OAFs, a 10% volume gain ≅ a 1 m SI increase.  The age 80 vol. and
diameters at SI 23 are reached at age 75 with an SI of 24, indicating a 5 yr reduction in min ages
at the stand level and a 1 yr reduction across the entire THLB.

♦ MT 3   Summary

 Current min. ages and  weighted avg. dbh for existing stands (not incl. Pl) are about 105 yrs and 30 cm
dbh, respectively.  Projected is 105 yrs at 22 cm.  In the workshop, a target of 30 cm QMD 80 yrs was
proposed.  Meeting the target requires a 25 yr reduction in min ages and an 8 cm increase in dbh.

 Table 4 and Table 5, summarize as well as contain further post-workshop analysis of the MT 3
workshop conclusions.  Table 4 shows the effects of the individual MT 3 treatments and presents a
combination stand at the bottom (referred to as the “MT 3 stand”).  Table 5 compares this MT3 stand
with the base stand under a variety of benchmarks.  Both tables use Fdi, SI 23 as a base stand.  The
use of SI 23 is based on the weighted avg SI of Martin’s (1999) analysis of ISIS data of TSAs near TFL
23, and include an OGSI adjustment.  The use of Fdi is based on the expectation that this species will
be 55% of future leading species.

In both Table 4 and Table 5, the “base stand” is a TIPSY stand and is not necessarily representative of
the TFL 23 profile.  This stand falls between the medium to good Fdi analysis units 341 and 342 used in
the MP #9 timber supply analysis.

In Table 4, the “risk” measure reflects the confidence of participants in the indicated effects of each
practice.  For each activity, the first line is stand level effect and the second line (in italics) is forest level
effects after pro-rating the opportunity area across the entire THLB.

Because the results of the individual treatments are not necessarily cumulative, a combination stand is
formulated at the bottom of Table 4.  Stands that are brushed are not likely to require spacing.  If
improved stock significantly outperforms natural ingrowth, then spacing may not be required if the
improved stock overtops the natural stock early in stand development.  Improved stock could be planted
at lower densities (e.g., 1200 sph) to grow larger target diameters.  On the other hand, higher densities
enable a commercial thinning option.

 From the analyses in Table 4 and Table 5, the following broad conclusions are drawn.

 With reference to target age 80, excluding fertilization at planting and reduction in voids (both of which
were inconclusive):

• Every MT 3 treatment increases dbhg at age 80 over the base stand.  The most significant of
these is spacing, which raises dbhg 3.6 cm when a 3000 sph stand is spaced to 1200 sph or 5.7
cm when spaced to 900 sph.

• Except for larger stock and spacing, all treatments raise the productivity of the stand to the extent
that the MAI at age 80 of the treated stand is greater than the MAI of the base stand at
culmination.  This would indicate that these practices could not only increase dbh but also
increase the LTHL.

• Spacing significantly reduces MAI at age 80 vs. MAI of the base stand at culmination age.  This
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indicates that while spacing can be used to substantially advance the technical rotation age,
harvesting stands at this early age is also significantly in advance of the stand culmination.
Spacing can be used to advantage in the critical midterm period, but continued spacing and early
harvest, by itself, would result in about a 10% lower LTHL.

• Final stocking level is the greatest determinant of dbh.  Strategies should therefore focus on final
stocking objectives, not initial stocking.

• Improved stock is likely to also improve stocking control.  The improved trees are more likely to
exert early dominance of both brush and natural tree competition.  Thus, the need for future
spacing is uncertain.  The treated MT3 stand is predicated on the concept that initial stocking will
prove dominant.

• The treated MT3 stand cannot meet both the target of 30 cm dbhgall at age 80.  Planting at 1200
sph yields a dbhg of 27.6 cm at age 80.  However, MAI is raised considerably, indicating
approximately a 10% rise in LTHL.

• The age 80 target is 16 years earlier than the culmination age of the base stand.  At 1600 sph
initial stocking, the MT3 dbhgall at age 80 is 1.2 cm below that of the base stand at culmination
(Box 2, Table 5).  However, at 1200 sph initial stocking, the MT 3 dbhgall is about 1 cm greater,
suggesting a lower initial stocking level would be appropriate to achieving the objective (Box 8,
Table 5).  At either stocking level, although the merch volume of the base stand at culmination is
higher than the MT3 stands, at age 80 the MAI of the MT 3 stand is higher than the base stand,
indicating LTHL would also rise even with advancing the harvest age to 80 years.

• The 30 cm target can also be more readily met at lower initial (and therefore final) stocking
levels.  At 1600 sph initial stocking it takes 103 years for the MT3 dbhgall to reach 30 cm,
whereas this size can be reached 10 years earlier at 1200 sph (Boxes 5 and 11, Table 5).  The
tradeoff is in MAI, it being about 1% lower at 1200 sph.  At 1200 sph, the 30 cm target can be
reached at age 93, 3 years sooner than the culmination of the base stand.  Extending the harvest
age so that it is closer to culmination age not only allows achievement of the larger piece size
target but also increases MAI by a further 2.5% over that of the increase of the MT 3 stand over
the base stand (i.e., from 11.6 (Box 8) to 14.1% (Box 11)).
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♦   MT 3 Conclusions:

• Assuming no commercial thinning, a lower final stocking of 750–800 sph (associated with
1200 sph initial stocking) is more conducive to achieving both the minimum age and diameter
targets than the current approx 880 sph (based on initial stocking of 1400 sph + 200 sph
ingrowth, OAF 1 of 15%).

• In the late mid term period, where lower minimum ages is a governing factor in the harvest
forecast, the focus should be on this aspect (i.e., harvest at age 80) of the target.

• In the long term, where quality and higher harvest levels are the governing factors in the
harvest forecast, the focus should be on the target dbh (i.e, harvest at 30 cm dbhg) aspect of
the target.

Regardless of the focus, the activities and their priorities are likely the same, except that spacing will
be prominent in the later mid term, whereas it is assumed not required in the long term when stands
will have improved stock and greater initial stocking control.

Time Frame: Target Focus Activities

70–100 yrs from now Harvest at age 80 Space over-stocked existing managed
stands

101–120 Transition period

121+ yrs from now Harvest at 30 cm dbhg Manage stocking to final target of 750800
sph for those stands not planned for CT.

(a)  The target of harvesting existing managed and about-to-be-regenerated stands at age 80
appears achievable, with the most impact being achieved through spacing and tree improvement,
respectively.  Spacing may only be necessary in existing managed stands that are over-stocked.
Further evaluation of the effects of spacing on the LTHL is needed.

Sensitivity analysis indicates a 10 yr reduction in min. harvest ages will extend the initial harvest
level to decade 6 and results in a mid term trough only 2% below LTHL.  A mid term rise in
harvest levels results because less mature timber has to be held throughout this time period.

(b)  An 11% gain in regenerated stand volumes appears achievable at slightly below existing
culmination ages (Box 11, Table 5).  Sensitivity analysis indicates a 10% increase in regen
volumes results in a 1% increase in mid term harvest levels.

(c)  N/A.  See ST1 and MT6.

MT 3 Conclusions:

(a) Extend the initial harvest
level to decade 6 and
raise mid term trough to
2% below LTHL.

(b)Further raise mid term
trough to only 1% below
LTHL.

(c) N/A
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Table 4.  Effects of individual MT 3 silviculture practices on dbhg and MAI using Fdi, SI 23, age 80

Practice Effect Level
Expected effect 

(workshop)

Oppor-
tunity 
Area

Oppor-
tunity 
Area 

Factor 
(area 
/2000)

Base 
stand 
vol - 

age 80, 
SI 23

Volume 
change 

(%)

Net 
Vol-
ume

Age 
change 

(yrs)

Net 
age

OAF 1 
change

Net 
OAF1

Adjusted SI 
to get 

increased 
vol at net 
age at net 

OAF1

Adjusted 
SI to get 
base vol 

at net age

DBHg, 
age 80, --
adjusted 
SI /  net 
OAF1 / 
spaced

Base 
stand 
DBHg, 
age 80 
SI 23

DBHg 
change 
at age 

80

MAI at 
age 80, 
adjusted 
SI /OAF 
1 /space

d

Base stand 
cul. MAI 
(age 96)

MAI 
change 

% Change 
in MAI 
(stand) 
LTHL 

(forest) 
age 80 vs 

base 
stand cul. 

age

$/ha     
$/year

Risk

MT 3 Avg annual area harvested: 2000

i) Site preparation stand level reduce cul age 5 yrs, same vol. 367 -5 75 24.0 24.7 23.6 1.1 5.05 4.81 0.24 4.8 700 L-M
forest level 200 0.1 0.1 0.5 140,000

ii) Tree improvement stand level increase volume 15% at culmin. 367 +15.0 422 0 80 24.5 25.3 23.6 1.7 5.27 4.81 0.46 8.7 indirect L
forest level 1800 0.9 +10.5 1.5 7.9 indirect

iii) Larger stock stand level reduce cul age 1-2 yrs, same vol. 367 -2 78 23.4 24 23.6 0.4 4.77 4.81 -0.04 -0.8 170 L-M
forest level 1600 0.8 0.3 -0.7 272,000

iv) Fertilize at planting stand level reduce cul age 1-2 yrs, same vol. 367 23.6 variable 50-150 H
forest level 1600 0.8 n/a 75-225,000

v) Voids stand level increased vol, lower OAF1 factor. 367 23.6 measure n/a
forest level 2000 1

vi) Brush for growth stand level increased vol, 5% lower OAF1 factor. 367 -5 10 23.6 23.6 0 4.85 4.81 0.04 0.8 500 M-H
forest level 500 0.25 0.0 0.2 250,000

vii) Spacing 
     (3000 to 1200sph) stand level lower technical rotation age 367 26.4 22.8 3.6 4.38 4.81 -0.43 -9.8 750 M
     (3000 to 900 sph) stand level lower technical rotation age 367 28.5 22.8 5.7 4.25 4.81 -0.56 -13.2 750 M
     (3000 to 1200 sph) forest level 1200 0.6 2.2 -5.9 960,000
     (3000 to 900 sph) forest level 1200 0.6 3.4 -7.9 960,000

viii) Repeat fertilizationstand level increase volume 10% at culmin. 367 +10.0 404 0 80 0 15 24 24.7 23.6 1.1 5.05 4.81 0.24 4.8 200 M
forest level 22% THLB 0.22 0.2 1.0 660,000

Totals (space to 1200)stand level 7.9 8.4
forest level 4.4 3.0 2,505,000  

Combination MT3 stand
no spacing/plant 1600 forest level 2000 1 367 12.5 413 -2 78 -1 14 24.7 25.5 23.6 1.9 5.29 4.81 0.48 9.1
no spacing/plant 1200sph 2000 1 367 12.5 413 -2 78 -1 14 24.7 27.6 23.6 4 5.37 4.81 0.56 10.4

Estimates for individual activities based on TIPSY Fdi, SI 23, plant 1600, 12.5 cm utilization, standard OAF’s (base stand - 55% of future species profile), except spacing which is based on 3000 natural.
Combination stand based on combined forest level effects, i.e.,12.5% larger vol from tree improv+fert, 2 yr lower ages from SP + larger stock and a 1% lower OAF 1 from brushing.  Spacing assumed not req’d in the expectation improved as well as
  highly managed trees will significantly outperform and overtop any natural ingrowth.  Factoring in other species will change the results to some degree.
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Table 5.  Comparison of MT 3 stand management objectives and results using Fdi, SI 23

1600sph both 1600sph base, 1200 sph MT3

Base Stand MT3 Stand MT3 - base Base Stand MT3 Stand MT3 - base

initial stocking 1600 1600 initial stocking 1600 1200

Box 1 age 80 age 80 difference Box 7 age 80 age 80 difference

final stocking 993 936 -57 final stocking 993 788 -205
age 80 80 0 age 80 80 0
MAI 4.58 5.43 0.85 18.6% MAI 4.58 5.37 0.79 17.2%
DBHgall 23.6 25.5 1.9 DBHgall 23.6 27.6 4

DBH250 35.4 38.2 2.8 DBH250 35.4 38.9 3.5
merch vol 367 434 67 merch vol 367 429 62

Box 2 cul age age 80 difference Box 8 cul age age 80 difference

final stocking 879 936 57 final stocking 879 788 -91
age 96 80 -16 age 96 80 -16
MAI 4.81 5.43 0.62 12.9% MAI 4.81 5.37 0.56 11.6%
DBHgall 26.7 25.5 -1.2 DBHgall 26.7 27.6 0.9

DBH250 39.9 38.2 -1.7 DBH250 39.9 38.9 -1.0
merch vol 462 434 -28 merch vol 462 429 -33

Box 3 cul age
98% cul MAI 

(pre)
difference Box 9 cul age

98% cul MAI 
(pre)

difference

final stocking 879 936 57 final stocking 879 781 -98
age 96 80 -16 age 96 82 -14
MAI 4.81 5.43 0.62 12.9% MAI 4.81 5.41 0.6 12.5%
DBHgall 26.7 25.5 -1.2 DBHgall 26.7 28.0 1.3

DBH250 39.9 38.2 -1.7 DBHg250 39.9 39.6 -0.3
merch vol 462 434 -28 merch vol 462 444 -18

Box 4 cul age cul age difference Box 10 cul age cul age difference

final stocking 879 803 -76 final stocking 879 703 -176
age 96 100 4 age 96 102 6
MAI 4.81 5.55 0.74 15.4% MAI 4.81 5.52 0.71 14.8%
DBHgall 26.7 29.4 2.7 DBHgall 26.7 31.6 4.9

DBH250 39.9 43.5 3.6 DBHg250 39.9 446 406.1
merch vol 462 555 93 merch vol 462 563 101

Box 5 cul age 30cm targt difference Box 11 cul age 30cm targt difference

final stocking 879 786 -93 final stocking 879 741 -138
age 96 103 7 age 96 93 -3
MAI 4.81 5.55 0.74 15.4% MAI 4.81 5.49 0.68 14.1%
DBHgall 26.7 30.0 3.3 DBHgall 26.7 30 3.3

DBH250 39.9 44.2 4.3 DBH250 39.9 42.5 2.6
merch vol 462 571 109 merch vol 462 511 49

Box 6 cul age
98% cul MAI 

(post)
difference Box 12 cul age

98% cul MAI 
(post)

difference

final stocking 879 730 -149 final stocking 879 661 -218
age 96 113 17 age 96 113 17
MAI 4.81 5.43 0.62 12.9% MAI 4.81 5.41 0.6 12.5%
DBHgall 26.7 31.6 4.9 DBHgall 26.7 33.3 6.6

DBH250 39.9 46.0 6.1 DBH250 39.9 46.6 6.7
merch vol 462 613 151 merch vol 462 611 149
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♦ MT 4  4. Late rotation fertilize all
suitable existing stands
scheduled for harvest
20 to 80 years from now
to achieve the same
harvested volumes as
modelled in the base
case but at lower min
harvest ages. (increase)

 4. Note: strategy wording corrected from that in the initial strategy list.

Because of current stand age and structure, the potential for late rotation fertilization may start in
about 60 years from now for stands to be harvested starting about 75 years from now (i.e., in
decade 8).  This could be an effective strategy to ensure stands targeted for harvesting at lower
minimum ages have the minimum volumes required.

If logging 2000 ha/yr at that time and assuming logging areas follow the species/site class profile
(see MT 3 vii), then fertilization program would be 2 000 X 22% = 400 ha/yr.

If a 5% vol. gain is achieved would equal 400 ha/yr X 5% gain X 400 m3/ha = 8000 m3/yr harvest
level gain.  This is roughly 1% of current AAC.

Stands to be fertilized may require stocking control to ensure they can respond to the fertilizer.

 4. Fertilization may
commence in about 60
years.  No current action
necessary.  1% gain in
decades 8–10

♦ MT 5  5. Commercially thin
stands to:

 (a) recover volumes
otherwise lost to
mortality;

 (b)  create old-seral
attributes earlier; or

 (c)  bring forward
volumes from the
long term.
(increase)

 5.

(a) White pine (Pw) makes up about 15% of the volume of many stands.  Due to blister rust, only
about one third of this would survive to harvest age.  The other two thirds would die, which
equals 10% of the total harvest volume.

Pruning lower branches is successful in prolonging the life of susceptible trees.
From 1994, all planted Pw (about 15% of total planting) has been rust resistant and does not
require pruning.  However, natural ingrowth, which can be up to 30% of a stand, requires
pruning to survive.  The pruning objective is to keep trees alive until harvestable at about 50-60
years of age.

Requires an annual pruning program of 300 ha–225 ha first lift and 75 ha second lift.   Previous
program level was higher in order to catch up on the backlog of required pruning.  Cost is
$250/ha X 300 ha = $75,000/yr.  Cost recovery is in about 40 years to which the entire stem
contributes, so probably is a very good financial return.

Pw that is currently aged < 20 years is expected to survive the full rotation and be harvested
along with the entire stand.  Pw currently aged >20 years has a higher component of natural as
well as unpruned stems and is planned for earlier harvest than the remainder of the stand
through commercial thinning.

Pw has not been separated into its own analysis units in the timber supply analysis, nor is it
subtracted from the stand volume through a higher OAF2 factor.  Pruning and commercial
thinning therefore serve to maintain the base case harvest forecast.

 (b) Due to modelling methodology, the contribution of areas outside the THLB to meet requirements
was possibly overstated.  However, the impacts of fire control on the aging of stands outside the
THLB and their subsequent contribution to biodiversity requirements are unknown.  For now, no
action is needed.

 5. (a) Maintain the base case
forecast.
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See LT 8 re caribou habitat.

 (c) Bringing forward volumes is better accomplished through reducing minimum harvesting ages and
harvesting the whole stand.  CT would only be practiced where clearcutting is constrained, which
at this point is not seen as the case.

 (Note: MT #5 is reworded in the strategy section to reflect workshop discussion.

♦ MT 6  6. Overcome adjacency
limitations in the VQO
zone by (increase):

 6. Note: MT #6 is reworded to reflect workshop discussion.

 

 

  (a) reducing green-up
ages; and

(a) The VQO zone is broken into east and west sides of the Arrow Lakes.  The west side, about
65% of the VQO zone, has a maximum limit of 25% of the area allowed to be below 5m green-
up.  The east side maximum is 15% allowed below 5m green-up.  Green-up age is 24 years
which workshop participants considered to be quite conservative.  Reichenback (1996) showed
current practice for Nelson Region for F, L, Pw to range from 17 to 22 years.

 The first step is to refine green-up ages based on actual practice.  Sensitivity tests indicate a 5 yr
reduction in green-up ages in the VQO zone will increase the fifth decade harvest level by 6% (to
almost the IHL) and the sixth decade by 2% and re-run the timber supply model.  A 10 yr reduction
does not further increase timber supply.  Although unlikely, if actual green-up ages do not prove to be
5 yrs less than used in the base case, the next step would be to evaluate the potential for partial
harvesting or commercial thinning in the VQO zone and to determine the need for a spacing program
to prepare stands in advance.

 (a)Reassess 5 m green-up
ages.  Assume 5 yr age
reduction will be proven.
Raises fifth decade 6%
and sixth decade 2%.

  (b) implementing partial
harvesting/CT
regimes.

 (b)VQO zone is 7% of THLB. There is a need for visual rehabilitation of past harvesting in the VQO
zone.  Partial harvesting or commercial thinning may have a role in this.

 Currently there is no CT occurring (see MT #5 re planned Pw CT).  Because of a lack of candidate
stands, CT is not a short term option.  Also, log products from thinning are very sensitive to
market prices.  CT will likely only occur when necessary to access timber.  Root rot can limit CT
options.  Further study of root rot management techniques and options are needed.  (Noted under
“Summary of Information and Research Needs,”)

 If CT is to be an option in the later mid term, young existing or newly regenerated candidate
stands must have appropriate stocking.  On the one hand, this may mean brushing to keep
stocking up; on the other, spacing may be required to reduce over-stocking.  These activities must
occur now to ensure the candidate stands will be ready.

 A study of partial cutting in 3 TSAs (Wang and Pollack 1998) indicates that a global program of
partial harvesting throughout a TSA can actually reduce harvest levels in early time periods, whereas
a directed effort in a small portion of a management unit, particularly in VQO zones can increase the
overall harvest level (a 3% rise in Golden).  This is due to a harvest scheduling effect; total stand
volume from both partial harvesting and final harvest was by and large unchanged.  (CT may offer up
to 10% additional volume through recovery of timber that would otherwise be lost through mortality.)

 (b)No opportunity at present.
Dependent upon outcome
of (a).
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Number Potential strategy/action Discussion/current status Anticipated result

  Mid Term Harvest
Forecast Summary

 Summary of potential mid term strategy anticipated results:

 Potential strategy No. Anticipated result

 MT 3 (a) Extend IHL to decade 6

 MT 3 (a) Raise MT shortfall level to 2% below IHL

 MT 3 (b) Raise MT shortfall level by 1%

 MT 4 1% gain in decades 8–10

 MT 5 Maintain the base case (salvage Pw mortality).

 MT 6 (a) Raise decade 5 by 6% and decade 6 by 2% (could be reallocated across
decades 7–9

  (Base case not adjusted for OGSI.  If appropriate, adjustments should be made in accordance with CF
MP #9 determination.)

 Conclusion

 Mid term shortfall below
the base case LTHL
eliminated.  (A shortfall
remains, however,
because the LTHL can be
raised above the base
case; see the next
section.)

 

 

 Long Term (101 + years)

 Number  Potential Strategy/Action  Discussion / Current Status  Anticipated Result

♦ LT 1  1. Brush 500 ha/yr of
existing backlog
plantations. (maintain)

 1. All backlog has been reforested.  About _____ ha of backlog requires brushing to free growing. A
program of 500 ha/yr over the next 5 years is needed.

 1. Maintain base case LTHL.

♦ LT 2  2. Increase the THLB by:

 

 2. Area (ha) % tot area % prod area % THLB

 (a) Decid 5800 3

 (b) Non-merch 4000 2

 (c/d) Low site 1700 0.7

 (e) Roads/Ldgs 5300 3

 (f) OTTs/ buy 5000 2

 

 

♦ LT 2  (a) converting/
rehabilitating deciduous
stands; (increase)

 (a)Many deciduous areas are young regenerated stands and are a normal part of natural succession,
having conifer below.  The extent and dynamics of such stands need further investigation.

 Few, if any, large contiguous areas of mature deciduous suitable for harvest or stand conversion.

 Further analysis required to determine how much is age class 1 deciduous that may be able to be
part of the managed THLB.

 (a)Assess
extent/dynamics of age
class 1 decid for
potential to add to
THLB. (Noted under
“Summary of
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 Number  Potential Strategy/Action  Discussion / Current Status  Anticipated Result

Information and
Research Needs.”)

♦ LT 2  (b) converting/
rehabilitating non-
merchantable hemlock
stands; (increase)

 (b)Most of the non-merch H/B stands are on steep slopes.  These stands contribute to biodiversity.
Rehabilitating them might require setting aside higher timber quality stands to meet biodiversity
requirements.  No opportunity.

 (b)No opportunity.

♦ LT 2  (c) assessing low-site
stands for proper
classification;

 (d) improving the site
productivity of low-site
stands by
(fertilization?);
(increase/maintain)

 (c/d) No opportunity.  (c) No opportunity.

♦ LT 2  (e) rehabilitate
roads/landings (added
in workshop); or

 (e) Potential unknown.  (c) No opportunity?

♦ LT 2  (f) acquire old temporary
tenures, buy land
(added in workshop).

 (f) Old temporary tenures (OTTs) that lie within the boundaries of the TFL revert to the TSA after
harvest.  This is a policy issue which P&T is pursuing with the province.  Because these areas will
have young stands on them when they revert, LTHL may not go up proportionately or may even
go down if they contribute to the area not greened-up.  Policy issue being pursued.

 (f) Not a silviculture issue.

♦ LT 3  3. Continue MT 3.
(increase)

 3. See MT 3 above.  Assume:

 (a) target stand dbhgall of 30 cm met at age 93 (essentially at culmination age - see Box 11 Table 5);

 (b)a 12% gain on regen stand volumes (allowing for 3% increase for TI already included in the base
case); and

 (c) green-up ages commensurate with ST1.

 3.

 (a) Increased timber quality.

 (b)Sensitivity analysis
indicates a 10% increase
in regen stand volumes
will result in a 10%
increase in long term
harvest levels.

 (c) N/A

♦ LT 4  4. Reduce losses to root
rot by:

 (a) pushover
logging/stumping;

 (b) planting alternate
species; and

 (c) pop-up spacing.

 4. A 2% reduction in LTHL can be estimated as follows.  Significant root rot occurs primarily in the
ICH zone (60% of THLB).  About 70% of this area has susceptible species and of this about 25%
has serious problems.  This nets to (0.6 X 0.7 X 0.25 =) 10% of THLB.  If these stands lose 20%
volume, TSA level loss amounts to (0.10 X 0.20 =) 2%.

 TIPSY OAF2 of 5% used in base case managed stand yields.  Expectation is that this could
adequately reflect current losses to root rot.  The need for further study of root rot management
and associated harvest level impacts noted under “Summary of Information and Research
Needs.”

 4. Managed as part of basic
obligation.  Losses are
within the range of TIPSY
OAF 2.
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 Number  Potential Strategy/Action  Discussion / Current Status  Anticipated Result

(maintain)  (a)Not reviewed in workshop.

 (b)Current practice.  Typically Pw, and Lw are planted as alternates.  See MT 3 for projected species
changes.

 (c) This is expensive and only suitable for heavily infected areas.  Plans include 20 ha this fall as part
of basic obligation.

♦ LT 5  5. Continue MT 5 (except
item c). (increase)

 5. See MT 5.  No immediate opportunity.  5. See MT 5.

♦ LT 6  a) Model regenerating
stands outside the
THLB.

 b) Depending on the
outcome of (a),  plant
areas outside of the
THLB to increase the
area in an old-seral
state in 100 to 200
years. (maintain)

 6. (a) Not considered a priority.

(b) This opportunity was not discussed during the workshop.  Not likely to be practiced in the
foreseeable future.

 6. N/A

♦ LT 7  7. Confirm OGSI
adjustments.

 7. Not discussed during the workshop.  6. Noted under “Summary of
Information and Research
Needs.”
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 Number  Potential Strategy/Action  Discussion / Current Status  Anticipated Result

♦ LT 8  8. Caribou management:
create old seral
attributes earlier.
(added during
workshop)

 8. The caribou and ungulate winter range zones do not exhibit a significant response to relief of
constraints.  This is possibly because the underlying old-seral biodiversity constraints immediately
become binding.  Need to check that caribou constraints were modelled properly with respect to
other factors (particularly biodiversity) noted under  “Summary of Information and Research
Needs.”).

 Need info from MoELP on where and how much range, together with the timing of the need (i.e.,
what decades have tight supply) before can determine size, timing, and location of silviculture
program.  Next step is a zonation exercise to identify core habitat, peripheral/potential areas close
to the core and areas not used at all.  Potential to innovate in peripheral areas.  Some generalized
info can be used from provincial studies but some needed info is subspecies specific and can’t be
transferred from/to other areas.

 Rather than using age as an indicator of suitability, we should try to identify other stand attributes
that work better.

 Silviculture activities, particularly commercial thinning, can be used to create old-growth tree
attributes at earlier ages, thereby enhancing lichen production.  However, some other biological
requirements may not be met.  Analysis is required to determine if CT can achieve these
attributes earlier (noted under “Summary of Information and Research Needs.”).

 Once the above info is known (or better estimates available) can more precisely model age
constraints as surrogates for seral attributes as well as the silviculture management opportunities.

 8. More info, modelling
required.  Noted under
“Summary of Information
and Research Needs.”

   Long Term Harvest Forecast Summary

 (‘000 m 3/yr)

 634base case
0 backlog brush
0 increase THLB
0 min ages

76 increase regenerated stand volumes (12%)
0 green-up
0 commercial thin
0 model/plant areas outside THLB
0 root rot
0    caribou

710 Total
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 Potential Harvest Forecast

 )LJXUH����JUDSKV�WKH�KDUYHVW�OHYHO�WKDW�PD\�EH�DWWDLQHG�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�VLOYLFXOWXUH�VWUDWHJLHV�LQ�WKH�SUHFHGLQJ�VHFWLRQ���7KLV
IRUHFDVW�LV�KLJKO\�VSHFXODWLYH�DQG�PXVW�EH�FRQILUPHG�WKURXJK�FRPSXWHU�
EDVHG�PRGHOOLQJ�DQG�DQDO\VLV���,W�JHQHUDOO\�LQGLFDWHV�WKH�SODXVLEOH�KLJK�HQG
RI�WKH�SRWHQWLDO�RI�WKH�WLPEHU�UHVRXUFH���0RGHOOLQJ�PD\�LQGLFDWH�PRUH�SUHFLVH
WLPLQJ��WDUJHWLQJ�DQG�SURJUDP�OHYHOV�DVVRFLDWHG�ZLWK�VLOYLFXOWXUH�DFWLYLWLHV
WKDQ�FRXOG�EH�GHYHORSHG�LQ�WKLV�LQWHULP�VWUDWHJ\�

 Figure 18 Potential harvest forecast.
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Potential Harvest Forecast

1RWH�WKDW�ZKHQ�WKLV�VWUDWHJ\�ZDV�SUHSDUHG��WKH�&KLHI�)RUHVWHU�KDG�QRW�\HW
PDGH�WKH�03����$$&�GHWHUPLQDWLRQ��VR�LW�ZDV�QRW�NQRZQ�KRZ�KH�ZRXOG
YLHZ�WKH�EDVH�FDVH�KDUYHVW�IRUHFDVW���&RQVHTXHQWO\��)LJXUH����FRQWDLQV�QR
DGMXVWPHQWV�WR�WKH�EDVH�FDVH���,Q�DQ\�HYHQW��WKH�GLIIHUHQFH�EHWZHHQ�WKH�WZR
IRUHFDVWV�LOOXVWUDWHV�WKH�SRWHQWLDO�RXWFRPH�RI�WKH�VWUDWHJ\���7KLV�GLIIHUHQFH
ZRXOG�OLNHO\�UHPDLQ�WKH�VDPH�HYHQ�LI�WKH�EDVH�FDVH�LV�DPHQGHG�

 Opportunities to Improve Timber Quality

 7KH�HIIHFWV�RI�VLOYLFXOWXUH�RQ�WKH�IXWXUH�TXDOLW\�RI�WKH�WLPEHU�UHVRXUFH�DUH�QRW
DQDO\]HG�LQ�WKH�WLPEHU�VXSSO\�DQDO\VLV���,QIRUPDWLRQ�LQ�WKLV�VHFWLRQ�ZDV
JDWKHUHG�GXULQJ�WKH�ZRUNVKRS�

 Product Objectives

 7KH�IROORZLQJ�DUH�ORJ�TXDOLW\�REMHFWLYHV�IRU�7)/����

 Quality class  Species  Characteristics

 Premium log  All, except
white pine &
red cedar

 45+ cm dbh

  white pine &
red cedar

 30+ cm dbh
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 Quality class  Species  Characteristics

  All, except
white pine &
red cedar

 30+ cm dbh, 25+ % clear lumber production, min 5 m log

 Sawlog  All, except
white pine &
red cedar

 30+ cm dbh
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 Potential Strategies by Response Time Frame

 7KH�IROORZLQJ�VWUDWHJLHV�KDYH�SRWHQWLDO�WR�LQFUHDVH�WLPEHU�TXDOLW\���7KHVH�ZHUH�LGHQWLILHG�LQ�WKH�ZRUNVKRS���7KH�UHVSRQVH�WLPH�IUDPH�LV�WKH�SHULRG
LQ�ZKLFK�WKH�DQWLFLSDWHG�UHVXOW�LV�H[SHFWHG��QRW�WKH�SHULRG�LQ�ZKLFK�DFWLRQV�PXVW�QHFHVVDULO\�FRPPHQFH�

 Response Time
Frame

 Potential
Strategy/Action

 Discussion / Current Status  Anticipated Result  Premium Log
Forecast

 Short Term
(1--20 yrs)

 None

 

 Short term harvests will come from existing older stands which are not treatable
to improve quality.

 Quality profile of existing old
growth will prevail.  Assume
this is equal to a recent
coast-wide estimate of 15%.
Estimate could be improved
by analyzing cruise or sawmill
data for the past several
years.

 15%?

 Mid Term
(21--100 yrs)

. See MT 5

 

The current Pw pruning program is for the purpose of ensuring survival from the
blister rust and therefore is a quantity objective rather than quality.  Requires an
annual pruning program of 300 ha - 225 ha first lift and 75 ha second lift.  Net result
is 150 ha/yr of 1 lift and 75 ha/yr of 2-lift pruned area.  See MT 5.  The following
evaluates the secondary benefit of the clear wood component produced.

[Can’t figure out workshop notes, so have done evaluation below.]

150 ha/yr 1st lift = (150/2000=) 7.5% THLB.  Pw = about 15% of stands overall, but
assume pruned stands have a higher than average component of 20%.  For
simplicity, assume all survive to final harvest and are not CT’d at younger age,
therefore pruned Pw = .20 X .075 = 1.5% of future harvests.  If 3.1 m = 10% of tree
vol, (.015 X .1 =) 0.15%/yr of future harvest volume will be clear logs resulting from
1st lift pruning.

75 ha/yr 2 lift to 5.5 m would yield approximately the same result (half the area, but
double the pruning ht) and would double the pruned log volume total to 0.3%.
[workshop notes indicate a total of 3%]

  0.3% of future
harvest
volumes
will be Pw
clear log.

 Long Term
(101 + yrs)

 Manage stands to a 30
cm dbhg as per the
strategies to increase
the quantity of future
timber supply.

 See the “Quantity” strategies.   6% large log.
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 Large Premium Log Analysis

 7ZR�ODUJH�ORJ�DQDO\VHV�DUH�UHSRUWHG�EHORZ��ERWK�EDVHG�RQ��DQ�DQQXDO�VSDFLQJ�SURJUDP�RI������KD��7DEOH���VKRZV�WKH�UHVXOWV�RI�WKH�ORQJ�WHUP
VWUDWHJ\�RI�KDUYHVWLQJ�VWDQGV�DW�D�WDUJHW����FP�GEK���7KLV�WDEOH�LV�EDVHG�RQ�WKH�H[SHFWHG�IXWXUH�VSHFLHV�PL[�DQG�LQFRUSRUDWHV�JDLQV�IURP�VWDQG
PDQDJHPHQW�DFWLYLWLHV�XQGHU�VWUDWHJ\�07����D�����0$,�JDLQ�LV�DVVXPHG��RQ�WRS�RI�EDVH�VLWH�LQGLFHV�WKDW�LQFOXGH�DQ�2*6,�DGMXVWPHQW���8QGHU�WKHVH
DVVXPSWLRQV�����RI�DQQXDO�KDUYHVWHG�YROXPHV�LQ�WKH�ORQJ�WHUP�ZLOO�EH�ODUJH�SUHPLXP�ORJV�

 7DEOH���VKRZV�WKH�UHVXOWV�RI�WKH�VWUDWHJ\�RI�KDUYHVWLQJ�VWDQGV�DW����\HDUV�RI�DJH�����IRU�ORGJHSROH�SLQH��LQ�WKH�ODWHU�PLG�WHUP��DW�6,V�WKDW�FDQ�EH
FRQVLGHUHG�LQFOXVLYH�RI�2*6,�DGMXVWPHQWV���7KLV�WDEOH�LV�EDVHG�RQ�WKH�H[SHFWHG�IXWXUH�VSHFLHV�PL[�EXW�GRHV�QRW�LQFRUSRUDWH�JDLQV�IURP�VWDQG
PDQDJHPHQW�DFWLYLWLHV�XQGHU�07����RWKHU�WKDQ�VSDFLQJ���0RVW�RI�WKH�VWDQGV�WR�EH�KDUYHVWHG�LQ�WKLV�SHULRG�ZLOO�QRW�FRPH�IURP�LPSURYHG�VWRFN��DQG
ZLOO�QRW�EH�PDQDJHG�DV�XQGHU�VWUDWHJ\�07�����8QGHU�WKHVH�DVVXPSWLRQV��RQO\������RI�DQQXDO�KDUYHVWHG�YROXPHV�LQ�WKH�ODWHU�PLG�WHUP�ZLOO�EH�ODUJH
SUHPLXP�ORJV�

 

 Assumptions  Avg. annual area harvested = 2000 ha         Utilization std = 12.5 cm dbh for all species

 TIPSY ver 2.1d      OAF1 = 15%     OAF2 = 5%     Ages in 1 yr steps    All areas planted.

 large log calculation for all species is to to 45+ cm large log, except Pw and Cw which are to 30+ cm.  Because TIPSY table dbh
classes are mid-points, this translates to 42.5 + and 27.5 + cm, respectively.

 Bottom 5 m log = 25% of tree vol.

 % large of total annual harvest volume = (area/2000) X (% vol ≥ 30 or 45 cm, as appropriate) X (25% of tree vol.)

 Assume 1200 ha are spaced, of this 1100 ha in Fdi, 100 ha in Pl, none in Sx or Cw.
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 Table 6.  Large log analysis: target 30 cm dbhg

 

Target - 30 cm DBHg
Total Largest 250 DBH class1 5m large

Species %inv SI Space frm/to: Area DBHg Harv MAI LRF Vol Trees Vol DBHg 0 - 10 cm 15 - 25 cm 30 - 40 cm 45+ cm log - 
 -all Age bf/m3 (12.5cm 

util) # trees
% tot 
trees # trees

% tot 
trees vol

% tot 
vol # trees

% tot 
trees vol

% tot 
vol # trees

% tot 
trees vol

% tot 
vol

% tot 
hrvst vol

Fd/L2 55 25 3000/1200 1100 30.0 89 5.60 257 499 709 374 41.8 21 3 340 48 81 16 270 38 273 55 78 11 146 29 4.0

alternative 3000/900 N/A 30.0 78 5.41 251 421 636 308 39.4 13 2 279 44 71 17 304 48 282 67 40 6 68 16 N/A

comparison 1600/unspaced N/A 30.0 101 5.61 264 566 776 442 44.2 23 3 419 54 95 17 227 29 244 43 107 14 227 40 N/A

comparison 3000/unspaced N/A 30.0 110 5.50 265 606 782 479 44.9 66 8 368 47 83 14 227 29 255 42 121 15 265 44 N/A

Sw/Bl3 25 18 1600/unspaced 500 30.0 139 3.50 487 718 304 38.8 0 0 327 46 116 24 360 50 299 61 31 4 61 13 0.8

Pl 15 24 4000/1200 100 30.0 76 5.71 251 434 680 248 36.4 0 0 275 40 99 23 392 58 314 72 13 2 19 4 0.1

1600/unspaced 200 30.0 93 5.05 256 470 665 277 36.6 0 0 261 39 108 23 389 58 335 71 15 2 28 6 0.1

comparison 4000/unspaced N/A 28.74 95 4.84 258 459 653 277 35.2 0 0 332 51 151 33 314 48 296 64 7 1 13 3 N/A

alternative 4000/900 N/A 30.0 64 5.78 245 370 641 216 36.0 1 0 238 37 77 21 395 62 282 76 7 1 9 2 N/A

Cw6Hwi4 5 20 1600/unspaced 100 30.0 116 5.76 668 948 457 44.8 23 2 502 53 119 18 317 33 308 46 105 11 239 36 1.0

comparison 3000/900 N/A 30.1 80 5.21 417 683 278 38.6 18 3 275 40 72 17 356 52 286 69 35 5 59 14 N/A

Total 2000 6.0

1 Actual ranges are 0 - 12.5 cm, 12.6 - 27.5 cm, 27.6 - 42.5 cm, and 42.6 + cm
2 Plant 1200 FLPw.  Hemlock natural ingrowth takes stocking up to 3000.  Hw is cut out during spacing, leaving the planted trees.  Modeled as all planted Fdi due to TIPSY limitations.
3 Modeled as all planted Sw due to TIPSY limitations.
4 TIPsy database for Pl 4 000 unspaced reaches its limits at age 95.   DBHg at this age is 28.7.
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 Table 7.  Large log analysis: target harvest at age 80 (Pl – 70)

 

Target - Harvest at age 80 (Pl - 70)
Total Largest 250 DBH class1 5m large

Species %inv SI Space frm/to: Area DBHg Harv MAI LRF Vol Trees Vol DBHg 0 - 10 cm 15 - 25 cm 30 - 40 cm 45+ cm log - 
 -all Age bf/m3 (12.5cm 

util) # trees
% tot 
trees # trees

% tot 
trees vol

% tot 
vol # trees

% tot 
trees vol

% tot 
vol # trees

% tot 
trees vol

% tot 
vol

% tot 
hrvst vol

Fd/L2 55 23 3000/1200 1100 26.2 80 4.76 239 381 795 260 36.7 55 7 431 54 101 27 293 37 254 67 16 2 26 7 0.9

alternative 3000/900 N/A 28.7 80 4.68 244 375 647 267 37.4 19 3 303 47 78 21 306 47 264 70 19 3 32 9 N/A

comparison 1600/unspaced N/A 24.0 80 4.75 237 380 977 252 36.0 108 11 587 60 127 33 266 27 227 60 15 2 26 7 N/A

comparison 3000/unspaced N/A 21.7 80 4.80 231 384 1217 246 35.1 302 25 637 52 136 35 271 22 236 61 7 1 13 3 N/A

Sw/Bl3 25 16 1600/unspaced 500 21.0 80 3.17 202 254 1187 116 29.1 100 8 965 81 189 74 121 10 64 25 1 0 1 0 0.0

Pl 15 22 4000/1200 100 26.9 70 5.05 235 354 779 188 33.7 4 1 449 58 133 38 323 41 217 61 3 0 4 1 0.0

1600/unspaced 200 24.2 70 5.11 224 358 1013 167 31.7 9 1 780 77 210 59 223 22 145 41 2 0 3 1 0.0

comparison 4000/unspaced N/A 21.7 70 4.98 220 349 1139 162 29.8 62 5 924 81 242 69 152 13 107 31 0 0 0 0 N/A

alternative 4000/900 N/A 29.3 70 4.91 241 343 649 200 35.2 2 0 265 41 82 24 379 58 256 75 4 1 6 2 N/A

Cw6Hwi4 5 18 1600/unspaced 100 23.0 80 4.54 233 363 1133 190 33.0 117 10 765 68 182 50 246 22 173 48 5 0 8 2 0.6

comparison 3000/900 N/A 27.7 80 4.25 249 340 695 214 35.3 29 4 331 48 90 26 324 47 234 69 11 2 17 5 N/A

Total 2000 1.6

1 Actual ranges are 0 - 12.5 cm, 12.6 - 27.5 cm, 27.6 - 42.5 cm, and 42.6 + cm
2 Plant 1200 FLPw.  Hemlock natural ingrowth takes stocking up to 3000.  Hw is cut out during spacing, leaving the planted trees.  Modeled as all planted Fdi due to TIPSY limitations.
3 Modeled as all planted Sw due to TIPSY limitations.



 

 Silviculture Strategy (Interim) Tree Farm Licence 23
Pope and Talbot Ltd. March, 1999

 

 Page 61

 Timber Quality Forecast

 7KH�IRUHJRLQJ�DQDO\VLV�LQGLFDWHV�WKH�SUHPLXP�ORJ�FRQWHQW�RI�KDUYHVWV�LQ�WKH�PLG�DQG�ORQJ�WHUP
ZLOO�EH�ORZHU�WKDQ�WRGD\ªV�OHYHOV��DVVXPHG�FXUUHQW�HVWLPDWH�RI��������,Q�WKH�ORQJ�WHUP��KDUYHVWLQJ
DW�D�WDUJHW�RI����FP�GEKJ�ZLOO�UHVXOW�LQ����RI�KDUYHVW�YROXPHV�EHLQJ�LQ���P�SUHPLXP�ORJV���7KLV
HVWLPDWH�LV�EHORZ�WKH�SURYLQFLDO�WDUJHW�RI�����

 3RVWSRQLQJ�KDUYHVW�WR�SDVW�FXOPLQDWLRQ�DJH�ZRXOG�LQFUHDVH�WKH�ODUJH�GLPHQVLRQ�FRPSRQHQW�RI
SUHPLXP�ORJV���+RZHYHU��WKLV�VFHQDULR�LV�XQOLNHO\��JLYHQ�WKH�QHHG�WR�PDLQWDLQ�VDZORJ�YROXPHV�

 Figure 19 Potential quality forecast.
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 Large logs could form 6% of future harvests (based on spacing 1200 ha/yr).  Without pruning, few logs would meet the
clear log criterion of 25% lumber content.

 Silviculture Strategy

 7KLV�VHFWLRQ�V\QWKHVL]HV�WKH�SUHFHGLQJ�EDFNJURXQG�LQIRUPDWLRQ�DQG�DQDO\VLV�LQWR�D�VLOYLFXOWXUH
VWUDWHJ\�IRU�WKH�7)/�

 Objectives

 7KH�SULPDU\�REMHFWLYHV�RI�WKH�VLOYLFXOWXUH�VWUDWHJ\�DUH�WR

• HOLPLQDWH�WKH�PLG�WHUP�WLPEHU��VXSSO\�VKRUWIDOO�LQGLFDWHG�E\�WKH�03����EDVH�FDVH�KDUYHVW
IRUHFDVW��DQG

• VXEVWDQWLDOO\�LQFUHDVH�WKH�YROXPH�DQG�TXDOLW\�RI�IXWXUH�UHJHQHUDWHG�VWDQGV�

$FFRPSOLVKLQJ�WKLV�VWUDWHJ\�UHTXLUHV�D�SURJUDP�VXEVWDQWLDOO\�DERYH�KLVWRULF�OHYHOV�DV�ZHOO�DV�SUH
IUHH�JURZLQJ�DFWLYLWLHV�DERYH�EDVLF�VLOYLFXOWXUH�
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Working Targets

7KH�SUHFHGLQJ�DQDO\VLV�LQGLFDWHV�WKH�IROORZLQJ�ZRUNLQJ�WDUJHWV��:7��DUH�DWWDLQDEOH���)LJXUH���
LOOXVWUDWHV�WKHVH�

:7����4XDQWLW\�� 0DLQWDLQ�WKH�FXUUHQW�KDUYHVW�OHYHO�RI������PLOOLRQ�P3�\U�IRU�VL[�GHFDGHV�
DQG�PDQDJH�PLG�DQG�ORQJ�WHUP�WLPEHU�VXSSO\�WR�\LHOG�KDUYHVW�OHYHOV�RI
�����DQG������PLOOLRQ�P3�\U��UHVSHFWLYHO\�

:7����4XDOLW\�� 0DQDJH�UHJHQHUDWHG�VWDQGV�WR�\LHOG�DW�OHDVW�����E\�YROXPH��SUHPLXP
ODUJH�ORJV��ZLWK�PRVW�RI�WKH�UHPDLQGHU�EHLQJ�VDZORJ�TXDOLW\�

Figure 20 Combined potential quantity and quality harvest forecasts.
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Log Product Objectives

7KH�IROORZLQJ�DUH�ORJ�TXDOLW\�REMHFWLYHV�IRU�7)/����

Quality class Species Characteristics

Premium log All, except
white pine &
red cedar

45+ cm dbh

white pine &
red cedar

30+ cm dbh

All, except
white pine &
red cedar

30+ cm dbh, 25+ % clear lumber production, min 5 m log

Sawlog All, except
white pine &
red cedar

30+ cm dbh
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Silviculture Strategies

7KH�IROORZLQJ�VWUDWHJLHV�KDYH�SRWHQWLDO�WR�PDLQWDLQ�DQG�RU�LQFUHDVH�WKH�TXDQWLW\�DQG�TXDOLW\�RI
WKH�WLPEHU�VXSSO\�RI�7)/������6WUDWHJ\�QXPEHUV�FRUUHVSRQG�ZLWK�WKRVH�UHFRUGHG�HDUOLHU�

Strategies to Increase the Quantity of Future Timber Supply

7KH�IROORZLQJ�VWUDWHJLHV�DUH�WKRVH�GHWHUPLQHG�LQ�WKH�ZRUNVKRS�DV�QHFHVVDU\�WR�PDLQWDLQ�WKH�EDVH
FDVH�KDUYHVW�IRUHFDVW�RU�DV�KDYLQJ�SRWHQWLDO�WR�LQFUHDVH�WKH�TXDQWLW\�RI�WKH�IXWXUH�WLPEHU�VXSSO\�
6RPH�VWUDWHJLHV�DUH�UHVWDWHG�DV�DSSURSULDWH�WR�WKH�ILQGLQJV�RI�WKH�ZRUNVKRS�RU�RI�WKH�SRVW�
ZRUNVKRS�DQDO\VLV���,Q�VXFK�FDVHV��WKH�RULJLQDO�VWUDWHJ\�QXPEHU�LV�PDLQWDLQHG�WR�PDLQWDLQ�WKH
UDWLRQDOH�IRU�HDFK�VWUDWHJ\�LWHP�

6RPH�SRWHQWLDO�VWUDWHJLHV�ZHUH�GHWHUPLQHG�LQ�WKH�ZRUNVKRS�WR�UHTXLUH�DGGLWLRQDO�UHVHDUFK�RU
LQIRUPDWLRQ�EHIRUH�WKH�UROH�RU�QHHG�IRU�D�VLOYLFXOWXUH�DFWLRQ�FRXOG�EH�FRQILUPHG���7KHVH�DGGLWLRQDO
QHHGV�DUH�OLVWHG�XQGHU�§6XPPDU\�RI�,QIRUPDWLRQ�DQG�5HVHDUFK�1HHGV�¨

6RPH�RI�WKH�IROORZLQJ�SUDFWLFHV�DUH�SUH�IUHH�JURZLQJ�DQG�DUH�XQOLNHO\�WR�EH�XQGHUWDNHQ�ZLWKRXW
IXQGLQJ�DVVLVWDQFH�LI�IUHH�JURZLQJ�REOLJDWLRQV�FDQ�EH�DFKLHYHG�ZLWKRXW�WKHP�

7KHVH�VWUDWHJLHV�DUH�VXSSRUWHG�E\�VSHFLILF�VLOYLFXOWXUH�UHJLPHV��OLVWHG�LQ�7DEOH����DORQJ�ZLWK
LQYHVWPHQW�SULRULWLHV�

No. Strategy Priority

General

Conduct silviculture surveys to support all strategies. 1

Short Term

No short term silviculture actions identified.

Mid Term

MT 2 For existing managed stands aged 1–25 yrs, lower the minimum
harvest age 25 yrs (to age 80 for all species except age 70 for Pl)
and maximize stand volumes at that age by:

ii) brushing an additional 500 ha/yr above basic silviculture levels for
growth enhancement and increased survival;

8

iii) spacing 1200 ha/yr to advance technical rotation ages; 5

iv) managing approximately 50 000 ha under a 15 yr cycle repeat
fertilization regime of 3300 ha/yr  to obtain a 10% volume gain at
the stand level (shared objective with MT 3 viii);

11

MT 3 For about-to-be regenerated stands, lower the minimum harvest
age 25 yrs (to age 80 for all species except age 70 for Pl) and
maximize stand volumes at that age by:

i) site preparing 200 ha/yr more than current levels; 6

ii) using improved seed for 90% of planted areas (1800 ha/yr); 3

iii) using larger planting stock on 80% of planted areas (1600 ha/yr); 7

vi) brushing an additional 500 ha/yr above basic silviculture levels for
growth enhancement and increased survival (continuation of MT 2
ii);

8

vii) spacing 1200 ha/yr (continuation of MT 2 iii); 5

viii) managing approximately 50 000 ha under a 15 yr cycle repeat
fertilization regime of 3300 ha/yr (shared objective with MT2 iv);

11
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No. Strategy Priority

MT 4 Fertilize 400 ha/yr 15 yrs prior to harvest beginning 60 years from
now on stands that have not been under repeat fertilization
program.

9

MT 5 For the white pine component of mixed stands, first lift prune 225
ha/yr and second lift prune 75 ha/yr (total 300 ha/yr, 225 ha/yr
under management) to retard blister rust development and to
capture, through later commercial thinning, volumes that would
otherwise be lost to mortality (approximately 2.25% of annual
harvest volume).

4

Long Term

LT 1 Brush 500 ha/yr of existing backlog plantations. 2

LT 3 Continue MT 3 activities into the long term (except spacing), but
with the objective changed from harvesting at age 80 to harvesting
at an average stand diameter of 30 cm.

same as MT
3

Strategies to Increase the Quality of Future Timber Supply

1R�VHSDUDWH�VWUDWHJLHV�WR�LQFUHDVH�WKH�TXDOLW\�RI�IXWXUH�WLPEHU�VXSSO\�ZHUH�LGHQWLILHG�LQ�WKH
ZRUNVKRS���6WUDWHJLHV�IRU�LQFUHDVLQJ�TXDOLW\�DUH�LQWHUZRYHQ�ZLWK�WKRVH�IRU�LQFUHDVLQJ�TXDQWLW\�

Strategies to Increase the Quantity or Quality of Future Habitat Supply

1R�VHSDUDWH�VWUDWHJLHV�WR�LQFUHDVH�WKH��TXDQWLW\�RU�TXDOLW\�RI�IXWXUH�KDELWDW�VXSSO\�ZHUH�LGHQWLILHG
LQ�WKH�ZRUNVKRS���5DWKHU��QHHGV�IRU�IXUWKHU�UHVHDUFK�DQG�LQIRUPDWLRQ�IRU�FDULERX�KDELWDW
PDQDJHPHQW�ZHUH�LGHQWLILHG��VHHBBBBBBBBBBB��
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Silviculture Regimes and Investment Priorities

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�VLOYLFXOWXUH�UHJLPHV�WKDW�DUH�VXLWDEOH�WR�DWWDLQLQJ�WKH�SUHYLRXV�ZRUNLQJ�WDUJHWV�DQG�VWUDWHJLHV�

Strategy Opportunity Risk Timber Supply Effects Habitat Jobs Cost Wkshp

Regimes Area (Ha/Yr) Short Medium Long Quality Caribou Days/ha $/ha1 Rank

Survey
1 12,000 0.1 30 1

Backlog

2 Brushing L1 500 L + 2 500 2

Pre FTG
3 site prepare more areas M3i, L3 200 L-M + + - 0.5 700 6

4 improved seed M3ii, L3 1800 L +++ +++ ++ 80 3

5 larger planting stock M3iii, L3 1400 L-M + + 0.5 168 7

6 fertilize at time of planting M3iv, L3 1600 M + + 0.5 150 10

7 manage voids M2i,M3v, L3 0 - + + 0

8 brush for growth M2ii,M3vi, L3 500 M-H + + 2 500 8

Post FTG

9 spacing stands (30-year window) M2iii, M3vii 1200 M ++ + + 2.7 800 5

10 repeat fertilize on 15 year cycle M2iv, M3viii 3300 M + + + 0.1 200 11

11 Fertilize late rotation (begin in 60 yrs) M4 400 M ++ 0.1 200 9

12 CT capture mortality (pruned, 20 yrs) M5 0 + +
13 CT create old seral structure M5 0 + ++
14 Prune Pw  to 3m (blister rust, CT later)   1st lift M5 225 L ++ ++ 0.8 250 4

15 2nd lift M5 75 L + +++ 0.8 250 4
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Silviculture Program

7KH�IROORZLQJ�DQQXDOL]HG�VLOYLFXOWXUH�SURJUDP�ZLOO�FRQWULEXWH�WR�DFKLHYLQJ�WKH�DERYH�JRDOV�DQG�VWUDWHJLHV���7KLV�SURJUDP�LV�FRQVLGHUDEO\�DERYH
KLVWRULF�OHYHOV�DQG�VRPH�DFWLYLWLHV�PD\�UHTXLUH�SKDVLQJ�LQ���6SDFLQJ�DQG�IHUWLOL]DWLRQ�JRDOV�UHSUHVHQW�DQ�DQWLFLSDWHG�XSSHU�ERXQG���/HVVHU�SURJUDP
OHYHOV�VKRXOG�EH�RULHQWHG�WR�VSHFLILF�WDUJHW�VWDQGV�DV�VKRZQ�LQ�WKH�UHJLPH�WDEOH�

Backlog Brushing Enhanced Space Prune Fertilize

Year Surveys* Brushing for Growth Establishment
1 12,000            500             500                 5,000                    1,200            300           3,700          

2 12,000            500             500                 5,000                    1,200            300           3,700          

3 12,000            500             500                 5,000                    1,200            300           3,700          

4 12,000            500             500                 5,000                    1,200            300           3,700          

5 12,000            500             500                 5,000                    1,200            300           3,700          

Subtot Yr 1 - 5 60,000            2,500          2,500              25,000                  6,000            1,500        18,500        

6 - 10 60,000            -             2,500              25,000                  6,000            1,500        18,500        

Total Yr 1 - 10 120,000          2,500          5,000              50,000                  12,000          3,000        37,000        
* Includes prescription and layout

Unit cost ($/ha) 30 500             500                 152                       800               250           200             

Program Table - $ 000s, TFL 23, March 1999

Backlog Brushing Enhanced Space Prune Fertilize

Year Surveys* Brushing for Growth Establishment -               -           -             Total
1 360                 250             250                 759                       960               75             740             3,394          
2 360                 250             250                 759                       960               75             740             3,394          
3 360                 250             250                 759                       960               75             740             3,394          
4 360                 250             250                 759                       960               75             740             3,394          
5 360                 250             250                 759                       960               75             740             3,394          

Subtot Yr 1 - 5 1,800              1,250          1,250              3,796                    4,800            375           3,700          16,971        

6 - 10 1,800              -             1,250              3,796                    4,800            375           3,700          15,721        

Total Yr 1 - 10 3,600              1,250          2,500              7,592                    9,600            750           7,400          32,692        
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Job Outcomes

7KH�IROORZLQJ�DUH�WKH�DQWLFLSDWHG�MRE�RXWFRPHV�DVVRFLDWHG�ZLWK�WKH�SUHFHGLQJ
SURJUDP��DVVXPLQJ�WKH�SURJUDP�LV�PDLQWDLQHG�LQWR�WKH�IXWXUH�DV�QHFHVVDU\�WR
DFKLHYH�WKH�ZRUNLQJ�WDUJHWV�

Short term  employment associated with undertaking the silviculture activity, in person years

Backlog Brushing Enhanced Space Prune Fertilize
Year Surveys* Brushing for Growth Establishment -           -           -            Total

1 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         
2 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         

3 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         

4 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         

5 6.0                  5.0                5.0                8.0                     16.2         1.2           1.9            43.3         
Subtot Yr 1 - 5 30.0                25.0              25.0              40.0                   81.0         6.0           9.3            216.3       

6 - 10 30.0                -                25.0              40.0                   81.0         6.0           9.3            191.3       

Total Yr 1 - 10 60.0                25.0              50.0              80.0                   162.0       12.0         18.5          407.5       
Note: Assumes 200 days of harvesting, silviculture work, and timber processing = 1 job

Long term  employment associated with improved quality and quantity of the timber resource 1

Harvest Incremental Jobs
Increment per year per decade

Decade (’000 m3) Region2 Region2

1 -                  -                -                
2 -                  -                -                
3 -                  -                -                
4 -                  -                -                
5 68                   267               2,672            
6 108                 424               4,244            
7 62                   244               2,437            
8 62                   244               2,437            
9 62                   244               2,437            
10 -                  -                -                
11 76                   299               2,987            
12 76                   299               2,987            
13 76                   299               2,987            
14 76                   299               2,987            
15 76                   299               2,987            
16 76                   299               2,987            
17 76                   299               2,987            
18 76                   299               2,987            
19 76                   299               2,987            
20 76                   299               2,987            
21 76                   299               2,987            
22 76                   299               2,987            
23 76                   299               2,987            
24 76                   299               2,987            
25 76                   299               2,987            

Total 59,029          
Notes:

1. Assumes continuation of the silviculture program beyond the first 10 years, in accordance with the strategy.
   The total harvest increment is associated with all the silvicultural practices documented in the "Opportunities" 
   section and is only partly attributable to spacing and fertilization practices. Some of the increase may be
   associated with pre-free growing silviculture that was not current practice at the time of strategy development.

2. Assumes 3.93 TSA level direct (harvesting, silviculture, processing), indirect and induced (PYs) per 1000 cubic metre.
     (Source: TFL 23 MP #9 Timber Supply Analysis Report, p.39)
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Summary of Information and Research Needs

'XULQJ�WKH�DVVHVVPHQW�SURFHVV��WKH�IROORZLQJ�QHHGV�IRU�IXUWKHU�LQIRUPDWLRQ
DQG�UHVHDUFK�EHFDPH�DSSDUHQW���7KH�RXWFRPH�RI�WKHVH�KDYH�LPSOLFDWLRQV�IRU
IXUWKHU�VWUDWHJ\�GHYHORSPHQW���%UDFNHWHG�QXPEHUV�UHIHU�WR�WKH�VWUDWHJ\
QXPEHUV�XQGHU�ZKLFK�WKH�QHHG�LV�LGHQWLILHG��VHH�WDEOHV�LQ�§:RUNVKRS�5HYLHZ
RI�3RWHQWLDO�6WUDWHJLHV�¨�SDJH����

�� 'HWHUPLQH�WKH�FXUUHQW�VWDWXV�RI�WLPH�XQWLO�JUHHQ�XS��5HLFNHQEDFN�������
KDV�VKRZQ�WKDW�JUHHQ�XS�DJHV�PD\�EH�ORZHU�WKDQ�HVWLPDWHG�IRU�7)/����
DQG�UH�UXQ�WKH�VHQVLWLYLW\�DQDO\VHV�XVLQJ�UHYLVHG�JUHHQ�XS�DJHV�IRU�
D� WKH�FRPELQHG�,50��FDULERX�DQG�XQJXODWH�ZLQWHU�UDQJH�]RQHV��DQG
E� 942�]RQH����67���

�� $VVHVV�WKH�VWRFNLQJ�DQG�KHLJKW�VWDWXV�RI�H[LVWLQJ�DJH�FODVV����VWDQGV������
���\HDUV����7KLV�DJH�FODVV�LV�FULWLFDO�WR�PLG�WHUP�WLPEHU�VXSSO\�DQG�LW
VKRXOG�EH�VXUYH\HG�WR�GHWHUPLQH�LI�WKH�VWDQGV�DUH�WUDFNLQJ�DV�PDQDJHG
RU�XQPDQDJHG�VWDQGV�DQG�ZKHWKHU�YROXPHV�VKRXOG�EH�FDOFXODWHG�DW�����
FP�GEK��DV�DW�SUHVHQW��RU�DW������FP�GEK�XWLOL]DWLRQ�VWDQGDUG����07���

�� 7KH�7,36<�2$)���IDFWRU�RI�����UHTXLUHV�FRQILUPDWLRQ���6XUYH\
WHFKQLTXHV�DUH�DYDLODEOH���8VH�RI�D�GLIIHUHQW�2$)��LQ�$$&�GHWHUPLQDWLRQ
UHTXLUHV�VWDWLVWLFDO�YDOLGLW\�DW�WKH�PDQDJHPHQW�XQLW�OHYHO����07��Y�

�� )XUWKHU�VWXG\�RI�URRW�URW�PDQDJHPHQW�WHFKQLTXHV�DQG�RSWLRQV�LV�QHHGHG��
3UHVHQFH�RI�URRW�URW�FDQ�OLPLW�FRPPHUFLDO�WKLQQLQJ�RSWLRQV��07�����1HHG
WR�GHWHUPLQH�LI�7,36<�2$)��DOORZDQFH�RI����LV�DQ�DGHTXDWH�HVWLPDWH�RI
ORVVHV��/7���

�� $VVHVV�WKH�H[WHQW�DQG�G\QDPLFV�RI�DJH�FODVV���GHFLGXRXV�VWDQGV�IRU�WKHLU
SRWHQWLDO�WR�EH�DGGHG�WR�WKH�7+/%����/7��D�

�� 2OG�JURZWK�VLWH�LQGH[�HVWLPDWLRQ�VWXGLHV�UHTXLUH�FRPSOHWLRQ���,W�LV
DQWLFLSDWHG�WKDW�VLWH�LQGH[HV�PD\�EH�XQGHUHVWLPDWHG���6HQVLWLYLW\�DQDO\VLV
RI�WKH�03����VKRZV�WKDW�2*6,�DGMXVWPHQWV�PD\�LQFUHDVH�ORQJ�WHUP
WLPEHU�VXSSO\�VXEVWDQWLDOO\����/7��

�� 6LOYLFXOWXUH�DFWLYLWLHV��SDUWLFXODUO\�FRPPHUFLDO�WKLQQLQJ��FDQ�EH�XVHG�WR
FUHDWH�ROG�JURZWK�WUHH�DWWULEXWHV�DW�HDUOLHU�DJHV���)XUWKHU�VWXG\�LV
UHTXLUHG�WR�GHWHUPLQH�LI�&7�FDQ�DFKLHYH�WKHVH�DWWULEXWHV�HDUOLHU�
SDUWLFXODUO\�HQKDQFHG�OLFKHQ�SURGXFWLRQ�IRU�FDULERX����/7��

�� &KHFN�WKDW�FDULERX�FRQVWUDLQWV�ZHUH�PRGHOOHG�SURSHUO\�ZLWK�UHVSHFW�WR
RWKHU�IDFWRUV��SDUWLFXODUO\�ELRGLYHUVLW\���5HPRGHO�FDULERX�FRQVWUDLQWV�RQFH
0R(/3�REMHFWLYHV��DPRXQW��ZKHUH��WLPLQJ��IRU�FDULERX�DQG�EHWWHU�LQIR�RQ
VLOYLFXOWXUH�PDQDJHPHQW�RSWLRQV�DUH�DYDLODEOH����/7���
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Abbreviations

7KH�IROORZLQJ�DEEUHYLDWLRQV�DUH�XVHG�

$$& DOORZDEOH�DQQXDO�FXW

&) FKLHI�IRUHVWHU

&7 FRPPHUFLDO�WKLQQLQJ

GEK GLDPHWHU�DW�EUHDVW�KHLJKW

(66) HQJHOPDQQ�VSUXFH���VXEDOSLQH�ILU��HFRORJLFDO�]RQH�

)&& IRUHVW�FRYHU�FRQVWUDLQWV

)* IUHH�JURZLQJ

)5%& )RUHVW�5HQHZDO�%&

,&+ LQWHULRU�FHGDU�KHPORFN��HFRORJLFDO�]RQH�

,+/ LQLWLDO�KDUYHVW�OHYHO

,50 LQWHJUDWHG�UHVRXUFH�PDQDJHPHQW

.%/83 .RRWHQD\�%RXQGDU\�/DQG�8VH�3ODQ

/56< ORQJ�UXQ�VXVWDLQHG�\LHOG

/7 ORQJ�WHUP

/7+/ ORQJ�WHUP�KDUYHVW�OHYHO

/8 ODQGVFDSH�XQLW

0R) 0LQLVWU\�RI�)RUHVWV

06 PRQWDQH�VSUXFH��HFRORJLFDO�]RQH�

06<7 PDQDJHG�VWDQG�\LHOG�WDEOH

07 PLG�WHUP

1&%U QRQ�FRPPHUFLDO�EUXVK

165 QRW�VDWLVIDFWRULO\�UHVWRFNHG

16<7 QDWXUDO�VWDQG�\LHOG�WDEOH

2$) RSHUDWLRQDO�DGMXVWPHQW�IDFWRU

2*6, ROG�JURZWK�VLWH�LQGH[��SURMHFW�

2/% RSHUDEOH�ODQG�EDVH

3	7 3RSH�DQG�7DOERW�/WG�

3+ SDUWLDO�KDUYHVWLQJ
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6%)(3 VPDOO�EXVLQHVV�IRUHVW�HQWHUSULVH�SURJUDP

6, VLWH�LQGH[

63+ VWHPV�SHU�KHFWDUH

67 VKRUW�WHUP

7)/ WUHH�IDUP�OLFHQFH

7+/% WLPEHU�KDUYHVWLQJ�ODQG�EDVH

7,36< WDEOH�LQWHUSRODWLRQ�SURJUDP�IRU�VWDQG�\LHOGV

76$ WLPEHU�VXSSO\�DUHD

765 WLPEHU�VXSSO\�UHYLHZ

9'<3 YDULDEOH�GHQVLW\�\LHOG�SURMHFWLRQ

942 YLVXDO�TXDOLW\�REMHFWLYH

:7 ZRUNLQJ�WDUJHW

6SHFLHV�DEEUHYLDWLRQV���%�RU�%D���EDOVDP�ILU��&Z���ZHVWHUQ�UHGFHGDU��)G��
'RXJODV�ILU��)GL���LQWHULRU�'RXJODV�ILU��+Z���ZHVWHUQ�KHPORFN��3O���ORGJHSROH
SLQH��6���VSUXFH�VSHFLHV�

6LWH�FODVV�DEEUHYLDWLRQV��*���JRRG��0���PHGLXP��3���SRRU�
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Appendix A:  Additional Document Detail

Section Source Prepared

6WUDWHJ\�DW�D�*ODQFH ([HFXWLYH�6XPPDU\���FDSWXUHV�WKH�HVVHQFH�RI
WKH�ILQDO�VLOYLFXOWXUH�VWUDWHJ\�

3RVW���ZRUNVKRS�

+LJKHU�/HYHO�*RDOV�DQG
2EMHFWLYHV

0LQLVWU\�RI�)RUHVWV�GRFXPHQWV���VHH�UHIHUHQFHV 3UH�ZRUNVKRS�

%DVLF�'DWD 03����WLPEHU�VXSSO\�DQDO\VLV�UHSRUWV� 3UH�ZRUNVKRS�

,QFUHPHQWDO�6LOYLFXOWXUH
+LVWRU\

3DVW�KLVWRU\���03����WLPEHU�VXSSO\�DQDO\VLV
UHSRUWV���&XUUHQW�KLVWRU\���ZRUNVKRS
SDUWLFLSDQWV�

3UH�ZRUNVKRS�
ZRUNVKRS�

,VVXHV

��,QGLYLGXDO�,VVXH
$QDO\VLV��$SSHQGL[�%�

&RQVXOWDQWªV�UHYLHZ�DQG�DQDO\VLV�RI�DYDLODEOH
GRFXPHQWDWLRQ��PRVWO\�03����WLPEHU�VXSSO\
DQDO\VLV�UHSRUWV��LQ�DGYDQFH�RI�SUHSDULQJ
SRWHQWLDO�VWUDWHJLHV�IRU�ZRUNVKRS�GLVFXVVLRQ�

3UH�ZRUNVKRS�

��,OOXVWUDWLRQ�RI�,VVXHV
DQG�6LOYLFXOWXUH
2SSRUWXQLWLHV

&KDUWV���03����WLPEHU�VXSSO\�DQDO\VLV�UHSRUWV�
SUHSDUHG�SUH�ZRUNVKRS�DV�D�3RZHUSRLQW
SUHVHQWDWLRQ�WR�IDFLOLWDWH�ZRUNVKRS�GLVFXVVLRQ�RI
LVVXHV�DQG�RSSRUWXQLWLHV�

&RPPHQWDU\���DGGHG�SRVW�ZRUNVKRS�EXW�ODUJHO\
LOOXVWUDWHV�WKH�ILQGLQJV�RI�WKH�LQGLYLGXDO�LVVXH
DQDO\VLV���0D\�LQFRUSRUDWH�VRPH�ZRUNVKRS
ILQGLQJV�

3UH�ZRUNVKRS�
ZRUNVKRS��SRVW�
ZRUNVKRS�

��6XPPDU\�RI�,VVXHV�E\
3HULRG

3UHSDUHG�LQ�DGYDQFH�RI�WKH�ZRUNVKRS�DV�D
VXPPDU\�RI�WKH�WLPEHU�VXSSO\�G\QDPLFV�RI�WKH
PDQDJHPHQW�XQLW��WR�IDFLOLWDWH�GHYHORSPHQW�RI
SRWHQWLDO�VWUDWHJLHV�IRU�ZRUNVKRS�GLVFXVVLRQ�
0D\�EH�DPHQGHG�SRVW�ZRUNVKRS�WR�LQFRUSRUDWH
QHZ�LQVLJKWV��ILQGLQJV�UHVXOWLQJ�IURP�WKH
ZRUNVKRS�UHYLHZ�

0RVWO\�SUH�ZRUNVKRS�
6RPH�SRVW�ZRUNVKRS�

2SSRUWXQLWLHV�WR�,QFUHDVH
7LPEHU�6XSSO\

��3RWHQWLDO�6WUDWHJLHV &RQVXOWDQWªV�SURSRVDOV��EDVHG�RQ�WKH�LVVXH
DQDO\VLV��WR�IDFLOLWDWH�ZRUNVKRS�GLVFXVVLRQ�
6WUDWHJ\�QXPEHUV�DUH�FDUULHG�WKURXJKRXW�WKH
GRFXPHQWDWLRQ�IRU�WUDFNLQJ�SXUSRVHV���3RWHQWLDO
VWUDWHJLHV�FDQ�EH�UHODWHG�EDFN�WR�WKH�6LOYLFXOWXUH
2SSRUWXQLWLHV�FROXPQV�RI�WKH�LVVXH�DQDO\VLV�

3UH�ZRUNVKRS�
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Section Source Prepared

��:RUNVKRS�5HYLHZ�RI
3RWHQWLDO�6WUDWHJLHV

'RFXPHQWDWLRQ�RI�WKH�ZRUNVKRS�VHVVLRQ� :RUNVKRS

��3RWHQWLDO�+DUYHVW
)RUHFDVW

&RQVXOWDQWªV�LOOXVWUDWLRQ�RI�VWUDWHJ\�SRWHQWLDO
EDVHG�RQ�ZRUNVKRS�UHVXOWV�

3RVW�ZRUNVKRS�

2SSRUWXQLW\�WR�,PSURYH
7LPEHU�4XDOLW\

1RWH��7KH�ODFN�RI�DYDLODEOH�LQIRUPDWLRQ�RQ
WLPEHU�TXDOLW\�DQG�KDELWDW�VXSSO\�OLPLWHG�SUH�
ZRUNVKRS�GHYHORSPHQW�RI�WKHVH�DVSHFWV�RI�WKH
VWUDWHJ\�

3URGXFW�2EMHFWLYHV :RUNVKRS�GLVFXVVLRQ� :RUNVKRS�

3RWHQWLDO�6WUDWHJLHV 3DUWLDOO\�FRQVXOWDQWªV�SURSRVDOV�WR�IDFLOLWDWH
ZRUNVKRS�GLVFXVVLRQ���0RVWO\�GHYHORSHG�LQ�WKH
ZRUNVKRS���6WUDWHJ\�QXPEHUV�DUH�FDUULHG
WKURXJKRXW�WKH�GRFXPHQWDWLRQ�IRU�WUDFNLQJ
SXUSRVHV�

6RPH�SUH�ZRUNVKRS�
PRVWO\�ZRUNVKRS�

/DUJH�3UHPLXP�/RJ
$QDO\VLV

3UHSDUHG�E\�FRQVXOWDQW�LQ�DGYDQFH�RI�ZRUNVKRS
WR�IDFLOLWDWH�ZRUNVKRS�GLVFXVVLRQ���0RGLILHG
DIWHUZDUGV�WR�UHIOHFW�ZRUNVKRS�VWUDWHJLHV�

3UH�ZRUNVKRS�
ZRUNVKRS��SRVW�
ZRUNVKRS�

3RWHQWLDO�4XDOLW\
)RUHFDVW

&RQVXOWDQWªV�LOOXVWUDWLRQ�RI�VWUDWHJ\�SRWHQWLDO
EDVHG�RQ�ZRUNVKRS�UHVXOWV�DQG�SRVW�ZRUNVKRS
DQDO\VLV�

3RVW�ZRUNVKRS�

2SSRUWXQLWLHV�WR�,PSURYH
+DELWDW�6XSSO\

3URSRVHG�E\�ZRUNVKRS�SDUWLFLSDQWV� :RUNVKRS��SRVW�
ZRUNVKRS�

6LOYLFXOWXUH�6WUDWHJ\ 6XPPDWLRQ�RI�WKH�ILQGLQJV�RI�WKH�ZRUNVKRS�
WUDQVODWHG�LQWR�D�VWUDWHJ\���2QO\�WKRVH�SRWHQWLDO
VWUDWHJLHV�GHHPHG�IHDVLEOH�E\�ZRUNVKRS
SDUWLFLSDQWV�DUH�NHSW���6WUDWHJ\�QXPEHUV
FRUUHVSRQG�ZLWK�WKRVH�LQLWLDOO\�SURSRVHG�IRU
WUDFNLQJ�SXUSRVHV��ZKLFK�DUH�IRXQGHG�LQ�WKH
LVVXH�DQDO\VLV����6WUDWHJLHV�DUH�UDQNHG�LQ�NHHSLQJ
ZLWK�WKH�WUHDWPHQW�UDQNLQJV�RI�WKH�UHJLPH�WDEOH�

3RVW�ZRUNVKRS�

6LOYLFXOWXUH�5HJLPHV�DQG
,QYHVWPHQW�3ULRULWLHV

3UHSDUHG�GXULQJ�WKH�ZRUNVKRS���5HFRUGHG�KHUH
DV�SDUW�RI�WKH�ILQDO�VWUDWHJ\��UDWKHU�WKDQ�XQGHU
WKH�ZRUNVKRS��WR�DYRLG�XQQHFHVVDU\
GXSOLFDWLRQ�

:RUNVKRS�

6LOYLFXOWXUH�3URJUDP %DVLF�SURJUDP�HOHPHQWV�SUHSDUHG�GXULQJ�WKH
ZRUNVKRS���3URJUDP�GHYHORSHG�ODWHU�E\�WKH
FRQVXOWDQWV�

:RUNVKRS��SRVW
ZRUNVKRS�

-RE�2XWFRPHV %DVLF�IDFWRUV�IURP�ZRUNVKRS�SDUWLFLSDQWV�
&DOFXODWLRQV�SHUIRUPHG�ODWHU�E\�FRQVXOWDQWV�

:RUNVKRS��SRVW
ZRUNVKRS�





Silviculture Strategy (Interim) Tree Farm Licence 23
Pope and Talbot Ltd. March, 1999

Page 75 Version 1.1

Appendix B:  Detailed Issues and Silviculture Opportunities Analysis

Timber Quantity Issue Analysis

7KH�IROORZLQJ�LQIRUPDWLRQ�LV�SULPDULO\�IURP�WZR�VRXUFHV��WKH�7LPEHU�6XSSO\�$QDO\VLV�,QIRUPDWLRQ�3DFNDJH��§3	7������D¨�DQG�WKH�7LPEHU�6XSSO\
$QDO\VLV�5HSRUW��§3	7������E¨����7KHVH�ZHUH�ERWK�SUHSDUHG�MRLQWO\�E\�3RSH�	�7DOERW�DQG�7LPEHUOLQH�)RUHVW�,QYHQWRU\�&RQVXOWDQWV�/WG��LQ�VXSSRUW
RI�0DQDJHPHQW�3ODQ������6RXUFHV�DUH�QRWHG��ZLWK�IXOO�UHIHUHQFHV�JLYHQ�RQ�SDJH������2QO\�LQIRUPDWLRQ�ZKLFK�LV�UHOHYDQW�WR�D�VLOYLFXOWXUH�VWUDWHJ\�LV
UHFRUGHG���.H\�VWDWHPHQWV�DUH�EROGHG�

Issue Description Discussion Silviculture Opportunities

Increase Over
Base Case

Maintain Base Case

Harvest
Forecast

Harvest forecast scenario 3 adopted as the base case.  The initial harvest level of
680 000 m3/yr (current AAC) can be maintained for 4 decades, followed by
successive decadal declines of 10% and 6.5% over 2 decades to a mid term low
of 572 000 m3/yr.  This low lasts for 3 decades followed by an 11% rise to a long
term harvest level of 634 000 m3/yr (7% below the current AAC) reached in
decade 10.  (P&T, 1998b:12)

Harvest volumes in the first 7 decades are virtually all from existing natural
stands.  In decade 8 about half of the harvest is from existing managed stands
(ie. currently aged R–25 yrs).  From decade 9 onwards, harvesting comes largely
from managed stands.

Available growing stock minimizes at decade 8 (decade 9 according to P&T,
1998b:13–Fig 11).  The harvest flow over decades 1-9 is largely controlled by this
minimum.  (P&T, 1998b:13)

LTHL is approx. 8% below the long run sustained yield (LRSY) (P&T, 1998b:v).

Increasing the
growing stock in
decades 6 – 9 would
allow higher harvest
levels in the mid term.

Age Class Existing stands are relatively well distributed in 10 year age classes between
ages R and 135, except stands aged 25–35 years occupy virtually twice the area
of those in the age classes immediately before and after it.  (P&T, 1998b:15 Fig
14, p)  See Figure 4, page 14.

Stands over 136 years of age (i.e., age class 140+) are only 31% of the THLB.
However, there are almost no stands aged 166–215 yrs, while almost half of the
older stands (15% of all stands) are aged 226–235 (age class 230).  (P&T,
1998b:15–Fig 14)  See Figure 5, page 14.

Non-harvestable forests are aged but not regenerated.  In 250 years the bulk of
them are aged over 260 yrs with virtually none below 240 years of age (P&T,
1998b:17–Fig 19).

The large proportion
of stands aged 26–35
is significant in that
natural stand yield
table (NSYTs) are
applied to them.

High concentration of
stands in age class
230 due to inventory
methodology?

Not regenerating

Can anything be done
to bring stands aged
26–35 yrs under
management, so that
managed stand yield
table (MSYTs) would
apply?  Are they
under-stocked?  Are
they fertilizable?
Where are they
located?



Silviculture Strategy (Interim) Tree Farm Licence 23
Pope and Talbot Ltd. March, 1999

Page 76 Version 1.1

Issue Description Discussion Silviculture Opportunities

Increase Over
Base Case

Maintain Base Case

stands outside the
THLB may cause
LTHL to be
overestimated.

Silv.
Systems

Silviculture systems are not explicitly stated.  Assume clearcut harvesting
system.  All areas are planted (P&T 1998a:32).  Base case employs an avg. 2 yr
regen delay (P&T, 1998b:29).  Existing stands are regenerated to species mixes
that are representative of current silviculture objectives for the TFL.  (P&T,
1998a:25–26)  All managed stands are regenerated to the same MSYT at 1 600
sph, including ingress (P&T, 1998a:33)

Backlog
NSR

TSR1 AAC rationale (p 4) indicates 5 311 ha of backlog to be restocked by end of
1995.  SMOOP indicates backlog reforestation is complete (P&T, 1997:3).
Harvestable landbase includes 6 165 ha of current not satisfactorily restocked
(NSR) lands, scheduled to be restocked (P&T, 1998b:4).

Appears to be no
backlog NSR.

Land Base Approx. 100 000 ha (27%) of productive forest is classed as inoperable and 18
600 ha (5%) as unharvestable and are not included in the THLB.  (P&T, 1998b:5).
After OGSI adjustment, a high proportion of these stands are classified as good
and medium site (P&T, 1998b:8).

NC Brush

198 ha of NC Brush removed from the THLB. (P&T, 1998a:7)

Low Productivity stands

1 680 ha (equiv to 0.7% of THLB) removed from the THLB, after allowance for
other netdown factors (gross area 180 338 ha).  (P&T, 1998a:7)

4 461 ha (equiv to 2% of THLB) of low productivity forest types (SI 8.0 to 8.9 –
mostly S/B types > age 140, subject to OGSI bias)  were included in the THLB.
Sensitivity test of removal of this area from the THLB resulted in lowering harvest
levels in the 4th through 9th decades by 2% and in the 10th and subsequent
decades by 1%. (P&T, 1998b:24)

Overmature Hemlock and Balsam

4 071 ha (equiv to 2% of THLB) of overmature hemlock and balsam stands
deducted from THLB as non-merchantable, after allowance for other netdown
factors (gross area 28 024 ha). (P&T, 1998a:7)  After allowing for other
constraints, 3 660 ha (equiv. to 1.6% of THLB) could be added back.  Sensitivity
analysis indicates this has no effect on the short and early mid term periods but
could add 1% to the base case starting in decade 5.  (P&T, 1998b:21)

OGSI bias affects
existing older stands
with SI 8.0 – 8.9 only
after regeneration.
More relevant is what
are the merch vol’s of
these stands.  If they
cannot be harvested,
OGSI benefit would
not appear.

OGSI adjustment
shows significant shift
in area from poor site
to medium site.
Would there also be a
shift from low site
(assume classed as
NP) to poor?

Removal of marginal
site productivity
forests lowers the
harvest forecast
during its most
sensitive period.
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Issue Description Discussion Silviculture Opportunities

Increase Over
Base Case

Maintain Base Case

Deciduous leading stands and deciduous minor species

5 845 ha (equiv. to 3% of THLB) of deciduous-leading stands removed from the
THLB, after allowance for other netdown factors (gross area 7 407 ha). (P&T,
1998a:7)

No deciduous volumes are included in the volumes reported for conifer leading
stands (P&T, 1998a:32)

Sensitivity test for removal of Aerial Harvesting stands

Approx. 19 500ha (equiv to 9% of THLB) of land suitable to aerial harvesting was
included within the net harvestable area.  Removing this area results in the need
to lower harvest levels by 56 000 m3/yr over the entire planning horizon.  This
equates to the current AAC aerial partition of 50 000 m3 of aerial volume plus 6
000 m3/yr attributable to the MoF small business program.  (P&T, 1998b:22)]

General sensitivity test

Sensitivity test ± 10% of THLB.  [Area in all stand types and ages both increased
and decreased?]  Non-harvestable, productive area adjusted accordingly
Harvest forecasts parallel the base case and are shifted ± 10% from base case
along entire planning horizon.  (Appears in the -10% scenario that no attempt was
made to maintain the IHL.)  (P&T, 1998b:23)

Site
Productivity

Old growth types aged >140 years are known to incorporate a negative bias.
(P&T, 1998b:25)  Site index change simulated by changing regen stand volumes
and green-up ages based on MoF approved interim adjustment factors.  Min.
harvest ages unchanged. (SI changes given in P&T, 1998a:30–31).

SI underestimated:  (P&T, 1998b:25)  1st 5 decades unchanged.  Raises mid
term shortfall level by 7%.  LTHL reached 1 decade earlier (in decade 9 vs base
case decade 10) and 12% above base case.  MAI of whole forest increases from
3.2 to 3.6 m3/ha/yr.

Green-up ages are
changed at the same
time, although
amount of changes
not specified.  Not
possible to tell the
proportion of effect
attributable to this.

Has implications for
bringing forward
volumes from LT to
MT.  Spacing,
fertilizing, CT
activities (MT) could
help accomplish this.
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Issue Description Discussion Silviculture Opportunities

Increase Over
Base Case

Maintain Base Case

Timber
Volume
Estimates

Existing stands aged 26+ yrs:

Natural stand yield tables (NSYT) were prepared using the MoF’s Variable
Density Yield Projection (VDYP) system used for existing stands aged 26+ years.
Utilization to 17.5 cm dbh, except 12.5 cm for Pl (P&T, 1998a:32)

Sensitivity test for ± 10% in volume.  Short and long terms insensitive to either
increase or decrease.  (P&T 1998b:26)

Increase: (+10%)  Highly sensitive in the mid term.  IHL can be maintained 10
decades, 6 longer than the base case.  Harvest level then drops to an unchanged
LTHL.

Decrease: (-10% - alternative 1)  Highly sensitive in the mid term.  IHL can only
be maintained 2 decades (2 less than base case) before falling to a shortfall level
12% below the LTHL, rising to an unchanged LTHL in decade 11.

A recently completed
inventory audit found
no statistical
difference between
inventory and audit
volume estimates,
although audit
volumes were slightly
below inventory
volumes (MoF,
1998b).

Increasing vol’s of
existing stands would
enable extending
current harvest levels.

Species, ages and
stocking levels might
be appropriate for a
substantial fertilization
program (MT).

Intensively survey and
analyze 30 and 40
year old stands for
stocking, c/c and yield
forecasting.  Are
these NSYT or
MSYT?  Perhaps
MSYT with a higher
OAF? (MT)  See also
min harvest ages.

CT program in close
in, good-site stands to
recover volumes lost
to mortality? (MT)  CT
could also be used to
bring fwd vol’s from
LT (MT).

Existing managed stands aged ≤ 25 yrs and future managed (regenerated)
stands:

Existing managed stands includes all stands regenerated since 1972 (both
natural and planted) and presently occupy 37 600 ha (17% of THLB).  These
stands are regenerated to the same analysis units following harvest (P&T,
1998a:25, 33).

Managed Stand Yield Tables (MSYT) were prepared using the MoF’s Table
Interpolation Program for Stand Yields (TIPSY Ver 2, Beta 5) for all regenerated
stands and existing managed stands aged 25 or less. (P&T 1998b:2).

Utilization to 12.5 cm dbh for all species (P&T, 1998a:31).  TIPSY operational
adjustment factor 1 (OAF1) - 15%; OAF 2 – 5%  applied to all managed stands
(P&T, 1998a:31).  All yields of future managed stands increased 3% to account
for tree improvement program.  (P&T, 1998a:34).

Sensitivity tests for ± 10% in volume.  Short term insensitive to either.  Slight
sensitivity to both in the mid term and highly sensitive to both in long term.
(P&T, 1998b:27)

Armillaria root rot
present?  May reduce
yields in some
regenerated stands
by 20%.  This may
prolong green-up or
create gaps in free
growing stands.

Possibilities to
increase regen vol’s:

Improved seed.

Larger planting stock.

Reduce voids
(OAF1).

Fertilization at
planting.

Brushing for growth.

(LT)

Combined effect of
increasing regen

Management for root
rot to limit losses.
(LT)
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Issue Description Discussion Silviculture Opportunities

Increase Over
Base Case

Maintain Base Case

Increase: (+10%)  Short term insensitive.  1% rise mid term.  LTHL 10% higher
than base case, starting in decade 10.

Decrease: (-10%)  Mid term shortfall level 1% lower than base case.  LTHL 10%
below base case.

stand vol’s and OGSI
could be substantial.

Challenge is to move
volumes forward to fill
mid term shortfall -
see min harvest ages.
(MT)

Min.
Harvest
Ages

Minimum ages based on age before which a further increase to MAI would be
less than 0.05 m3/ha/yr.  This approach avoids excessively high culmination ages
resulting from small increases in MAI.  (P&T, 1998a:42)  Minimum harvest ages
for existing mature natural stands (aged 141+ yrs) do not affect timber supply
because virtually all stands are already above the specified ages.  Avg minimum
age for existing thrifty natural stands (currently aged 26–140 yrs) and for
managed stands are highly relevant  because these are the stands being
harvested in the shortfall period, decades 5–10.

Min Age dbh Est.Volume

Existing mature natural stands - all 110 29 220 (17.5)

Existing thrifty natural stands -all (incl Pl) 100 30 260 (17.5)

Existing thrifty natural stands -Pl 80 22 220 (12.5)

Existing managed stands - all (incl Pl) 100 23 340 (12.5)

Existing managed stands - Pl 85 21 250 (12.5)

Future managed stands - rgen frm mat all 110 21 340 (12.5)

Future managed stands - rgen frm thrft all 100 22 310 (12.5)

Future managed stands - rgn frm thrft -Pl 80 22 280 (12.5)

Future managed stands
rgen frm mat + OGSI - all 80 23 320 (12.5)

Sensitivity analysis of ± 10 yrs.  (P&T, 1998b:28)  Very sensitive.

Decrease: (- 10 yrs)  IHL is extended 2 decades longer than the base case (6
vs 4) followed by a decline of 10% to a mid term level only 2% below LTHL.
Rises to same LTHL as base case in decade 10.  Lowering min ages 10 years
allows both the tail end of the thrifty existing stands and the first of the managed
stands to be available sooner, thus freeing up mature timber that is being held to
fill in in the shortfall period.

No long term
sensitivity to a 20 yr
spread in age
changes (i.e., ± 10
yrs) indicates min
ages are probably
close to true
culmination ages.

Must use caution
when comparing
existing natural stand
diameters and yields
to those of managed
stands because of the
different utilization
stds.

Maintaining stocking
is critical to the
mid/long term
forecast.  Lower
stocking levels will
result in lower
volumes.

Increasing volumes at
the same minimum
age would be same
as increasing regen
stand vol’s & will
result in higher LTHL.

Reducing ages 10
years removes
substantial volume

There is a potential
for a trade-off
between increasing
volumes of
regenerated stands
and reducing min
ages.  Target sharing
of these effects; e.g.,
lower min ages 10 yrs
(allowing
maintenance of IHL
for 2 more decade)
and increase regen
volumes 10%?  (MT,
LT)
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Issue Description Discussion Silviculture Opportunities

Increase Over
Base Case

Maintain Base Case

Increase: (+10 yrs)  IHL can be maintained only 2 decades, 2 less than the base
case.  Timber supply in the mid term period is slightly reduced.  The first of the
second growth managed stands, which are critical to timber supply during the
transition of harvesting from old growth to second growth, must age an additional
decade before they are considered merchantable.  Some existing stands must be
held longer to avoid even more serious timber supply disruptions.

from the harvest
schedule in the early
mid term which
does not reappear.
Possibly is parceled
out very slowly over
the long term to
maintain LTHL at
base case.

Forest
Cover

Integrated Resource Management (IRM), Caribou, & Ungulate Winter Range
(UWR) Zones:

Zones are 55%, 12%, and 11% of THLB (78% total) and 52%, 17% and 9% of
productive land base (78% total) respectively (P&T, 1998b:7 - Fig 7 data).  Base
case requirement of at most 25% of the net harvestable land base permitted to
be < green-up ht (2 m in all zones (P&T, 1998a:39) which equates to a 15 yr age
(Wang, pers comm.)).

Sensitivity tests of ± 5% of area allowed to be not greened up.  (P&T, 1998b:30)

Relax Constraint: (+5% to 30%)  1st 4 decades insensitive.  Decade 5–6 harvest
levels 3–7% above base case .  Same as base case thereafter.

Increase Constraint: (-5% to 20%)  Highly sensitive in the second decade -
harvest level falls 16% below base case .

Age Period 1 Period 2

R 26 000 27 000
1–5 6 165 26 000
6–15 15 080   6 165
Total 47 245 59 165
% THLB 21% 26%

On a global basis, at
the end of periods 1 &
2 about 21% and 26%
of THLB area is < 15
yrs old, respectively.
Changing the
allowable level to 20%
(from 25%) in the 2nd

decade immediately
puts the harvest over
this limit.  Timberline
report Table A3 (P&T,
1998b:43) can be
used to pinpoint LU’s
that are limiting.

Relaxing the
constraint does not
increase ST timber
supply because next
most constraining
factor is the need to
hold timber to fill the
mid term period.

The second decade
harvest level is at
serious risk should
there be an increase
in forest cover
constraints (FCC’s).

1. Determine actual
time to green-up
under current
practice and
model. (ST)

2. If timber supply is
still sensitive at
this age,
accelerate green-
up using enhanced
silv practices (ST)
(these are the
same stands that
come into play in
the mid term
harvest), or

3. use PH or CT to
access timber if
this becomes
necessary (ST)
(probably more
costly than silv
activities).
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Increase Over
Base Case

Maintain Base Case

Caribou Thermal and Old Growth Objectives

Base case requirement of at least 30% of ESSF and 40% of ICH caribou habitat
zone area be in stands > 140 years and at least 10% be in stands > 250 years of
age (including operable, but non-harvestable forests).  Also, at least 70% of the
productive inoperable forest (i.e., outside the THLB) in the caribou zone must be
in stands >140 years. (P&T, 1998a:37–40)

Sensitivity tests of ± 5% of area required to be above specified ages.  (P&T,
1998b:31)

Relax Constraint: (5% less area required to be above specified ages)  Same as
base case in all periods except decade 6 harvest level 7% above base case.

Increase Constraint: (5% more area required to be above specified ages)  IHL
can only be maintained 3 decades, 1 less than base case.  Mid term level 2%
above base case.  LTHL basically unchanged.

Decade 6 harvest
level increase is also
freed up in
IRM/wildlife and
Regen delay
sensitivity tests.
These effects are
probably not
cumulative, but free
up the same timber,
probably up to the
min age limit.
Because min ages
are more limiting,
better to target them.

Target min ages.

Ungulate Winter Range Thermal Objectives

Caribou Habitat Option

Visual Quality Zones:

7% of THLB (P&T, 1998b:7 - Fig 7 data).  Base case requirement of at most 25%
(west side) and 15% east side (partial retention visual quality objective (VQO)) to
be < 5 m tall (P&T, 1998a:39).  This equates to a 24 yr age (Wang, pers comm.)).

Sensitivity test of ± 5% of area. (P&T, 1998b:33)

Relax Constraint:  (+5% to 20% east and 30% west) - same as IRM)  Very
sensitive only in decades 5 & 6, given this zone is only 7% of THLB.  Raises
decades 4 & 5, 9% & 4% respectively above base case.

Increase Constraint: (-5% to 10% east and 20% west)  Very sensitive - initial
harvest level can be maintained only 2 decades (vs base case 4), falling
thereafter to the mid term shortfall level which it reaches 1 decade earlier.  Same
as base case thereafter.

Responses are very
significant given VQO
zone is only 7% of
THLB.

Increasing harvests
from the VQ zones
offers potential to
have higher harvests
in decades 5 & 6.
Two avenues: CT to
increase vol. or
brush/fertilize regen
stands to reach 5 m
green-up sooner.
(MT, LT)

Decade 3–5 harvest
levels are at
significant risk to a
relatively minor
reduction in the area
allowed not
greened-up. (MT)

Green-up:

Green-up ages used in the TFL 23 analysis are shown in the table below (Eric
Wang, per comm.).  These ages do not include regen delay (2 yrs on the TFL
and 2–4 yrs in Nelson FR) which is added to get total green-up time.  The table

Ages used in the TFL
analysis appear high
for 2 m green-up,
close for 5 & 6 m

Targeting reduction in
time until green-up by
no more than 5 years
in VQ and watershed
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Increase Over
Base Case

Maintain Base Case

includes comparisons with data from Reichenback, 1996, without regen delay
(2m green-up ht = 2.5 m top ht.).

2m 5m 6m 9m

TFL 23 - all 15 24 27 36

Current Nelson FR (Reichenback, 1996)
F, L, Py, (Pw)-g 8 17 - 29
F, L, Py, (Pw)-m 8 18 - 33
F, L, Py, (Pw)-p(l) 8 22 - 47
H, C (all) 8 19 - 33
S,B-g,m 12 24 - 38
S,B-p 15 39 - 64
Pl,(Pa)-g,m 8 18 - 31
Pl,(Pa)-p(l) 9 24 - 51

Enhanced Nelson FR
F, L, Py, (Pw)-g 6 12 - 20
F, L, Py, (Pw)-m 6 13 - 23
F, L, Py, (Pw)-p(l) 6 15 - 32
H, C (all) 7 16 - 27
S,B-g,m 9 19 - 30
S,B-p 12 31 - 51
Pl,(Pa)-g,m 6 13 - 23
Pl,(Pa)-p(l) 7 18 - 38

At the request of Cortex/Atherton, Timberline performed additional sensitivity
tests of separately reducing green-up ages in the domestic watershed (6 m ht;
13% of THLB) and VQO zones (5 m ht; 7% of THLB) and of increasing the area
allowed to be not greened-up in the domestic watershed zone by 5%.  (Hts
source - P&T, 1998a:39 / zone % source - P&T 1998b:7)

Reducing either the VQO or the domestic watershed green-up ages 5 years
produces the same effect.  In both cases IHL is maintained one decade longer
than in the base case (5 vs 4) and the harvest level in decade 6 is increased by
7%.  (No test done with both reduced at the same time.)  Reducing either by 10
years does not increase harvest levels further.  This indicates a maximum
sensitivity of 5 years lower ages; it could be less.

Allowing 5% more area to be not greened-up in the watershed zone produces a
lesser effect than reducing green-up ages.

green-up and close
for 9 m good and
med. sites but low for
9 m poor sites.

Enhanced silviculture
practices offer
considerable
opportunity to reduce
time to green-up for
all target hts.  For
TFL 23 these appear
to avg. reductions of
about 8 yrs for both
2 and 5 m, and 6–16
yrs for 9 m, except for
SB-p which would still
be higher than the
current green-up age.

Both the regen delay
and the OGSI
sensitivity tests also
indicate green-up
age is a controlling
factor in the mid
term shortfall
period.

See also regen delay
sensitivity test and
min ages.

zones offers potential
to increase decade 5
& 6 harvests. (MT)

See increase
managed stand vol’s
for list of practices.
Add site prep.
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Increase Over
Base Case

Maintain Base Case

Aerial fertilization would not likely be acceptable in the watershed zone.  Perhaps
at planting?

Regeneration Delay

Base case uses avg 2 yr delay.  Sensitivity test of ± 1 yr.  (P&T, 1998b:29)

Shorter Delay:  (1 yr) Unchanged over 1st 4 decades.  Slight increase in decade
5, but decade 6 harvest level 7% above base case.  Decades 7–9 1% above
base case and 3 000 m3/yr above base case thereafter.

Longer Delay (3 yr)  Insensitive.

The sensitivity to a 1
yr reduction in regen
delay likely linked to
green-up delay in
VQO and domestic
watershed zones.
However, doing a
green-up age
reduction in IRM zone
might be useful.

Bio-
diversity

Full Biodiversity Objectives in Low Emphasis Landscape Units

Base applied only one third of old growth seral stage requirements in the low-
emphasis landscape units, gradually increasing this over 3 rotations so that the
full requirements were met in 240 years.  Sensitivity test of application in full at
the beginning of the planning horizon.  Result is that IHL can be maintained for
only 2 decades vs 4 in the base case.  Requirements must be met in part from
stands within the THLB.  By the 6th decade the requirement can again be met
without change from the base case.  (P&T, 1998b:34)

See “Age Class”
above, “Biodiversity
contribution from
areas outside the
THLB” below.

Silviculture action
only needed if policy
demands meeting this
requirement in full at
once.  Use CT to
create old-seral stand
structures at earlier
ages?  Could be
effective by 3nd

decade.

Biodiversity contribution from areas outside the THLB

The age class distribution of the non-harvestable land base is aged but not
regenerated.  By the end of period 25, almost all of these stands are 250+ years
of age, creating an abundance of stands to satisfy old seral requirements.
However, the current age class structure indicates these stands have historically
been subject to stand replacing events.  To the extent this continues, allowing for
modern fire suppression activities substantially altering historic patterns, the non-
harvestable land base may not adequately meet future requirements.  This would
have consequences to the harvest forecast.

Note:  In the Golden TSA, when the current age class distribution of forests
outside the THLB is held constant the IHL must drop 5% below the base case
and LTHL is about 10% lower, due to the increased need to use stands within
the THLB to meet seral stage requirements.  The base case assumption that
there will be no creation of young stands in forests outside the THLB does not
likely represent the future distribution of the land base and will likely
overestimate the long term timber supply.  (BC MoF, 1998c:46–47)

Not regenerating
stands in the
operational landbase
(OLB) possibly
overestimates the
timber supply.
Further modelling is
required to define the
point at which the
harvest forecast
begins to show
sensitivity.  Once this
frontier is established,
decisions can be
made as to whether
silviculture actions to
early recruit old seral
forests are needed.

Use CT to create old-
seral stand structures
at earlier ages. (MT,
LT)

As forested areas
outside of the THLB
are damaged they
may revert to NSR for
long time periods.
For those areas
outside of parks,
would it be of long
term benefit to
consider stocking
establishment? (LT)
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