Overview Session--Silviculture Institute

Markets & Utilization

What do we do with these trees?

How do we do it?

Full Presentation Here:

http://bit.ly/BickMay2017
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May 2017
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Topics
* - New wood e - Discounted cash flow
products e - Stem quality &
e - Supply and utilization
demand trends e - Markets for wood
» - Utilization products

standards (size e Harvesting systems as
and species) markets for treatment
- Economic types

analysis
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Discounted Cash Flow in Forestry
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Faustmann Formula (1849) Faustmann Formula Explained
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Variables - growth rates, stumpage prices,

annual taxes, establishment & treatment costs,
discount rate, rotation length

Faustmann with more words...

cutting value ar harvest age - planting cosis (1+ discount rate )™ Fa I rI Ce rtain: m

soil expectation value = : —
{1+ discount rate )= —1

* present costs e future costs
or e growth rates e future stumpage
_ S(T)-w(l+r)’ ! i
Max =200 e discount rate prices

e rotation
length/cutting cycle?

Northeast Forests, LLC Northeast Forests

. LLC
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e Readily done in MS
Excel

e |f you can quantify
an activity, you can
model the cash flows

e Can you quantify

future activities?

Northeast Forests, LLC

Discounted Cash Flow Approach

Discount Rate

What is it? Internal Rate of Return

e the interest rate (IRR)
used in calculating e the discount rate at
the time value of which the net
money; rate present value of all
selected is often that the cash flows from
of the next best a project or
alternative investment equal
investment zero.

Northeast Forests, LLC

Scarcity

Value arises from scarcity......

o One 18" DBH, 2 log hard maple sawtimber tree is
easily worth 20 pulpwood trees of the same size toa
landowner

(0.240 MBF x $375 = $90; 0.453 cords x $10 = $4.53)

5/24/2017
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Rule of Thumb

Since value arises from scarcity -long-term
management to growing better timber will
pay off.

e What’s better?

e Why does it pay off?

Northeast Forests, LLC

Utilization — trees to truckloads

Northeast Forests, LLC

Location, species, size, shape,
condition & stem position dictate
market potential

What, Where, How

e Stem characteristics & potential
® Primary markets
e Harvesting systems and productivity

Northeast Forests, LLC

5/24/2017
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Knots

Pith (next few slides from USFS WERC Hardwood Value Improvement Project)

» Cut or broken limbs
or branch sprouts.

/ Branch Knots . Two types:
~ _4 — Sound
- — Defect Zone — Unsound
* Knots are the most
- .
. common gradin
Quality Zone defect 9 9
- This zone produces efect.
the highest quality lumber. ,
Knot on the surface of the log always represents a defect in the underlying wood.
North \%j Northeast Forests, LLC

Sound Knot

e Live branches
cause sound
defects with no
associated rot.

Northeast Forests, LLC Northeast Forests, LLC
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Tree Utilization & Value

* Butt log e In hardwood
(16’) sawtimber,

I the 2 best
TP logs (varying
contains lengths)

2/3 of the almost always
entire contain 90%

of the tree’s
value.

tree’s value

Northeast Forests, LLC

Northeast Forests, LLC

5/24/2017
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Stem Utilization Potential

veneer & sawlogs

sawlogs

pulpwood

pulpwood

Northeast Forests, LLC

Full complement of markets...

low

stem position Migh

Nortiimas. ruresws, Low Northeast Forests, LLC
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Stem Utilization — lacking key markets Utilization & Market Deficiencies1

e Lack of
destination
markets for
wood productsk
leads to
downgraded
utilization

sawlogs pulpwood

pulpwood

chipwood

Northeast Forests, LLC Northeast Forests, LLC

Utilization & Market Deficiencies 2 Tlmbgr pEVESIing Systems
I in the Northeast
e Lack of
harvesting
systems for

wood products

» Tree-Length
» Cut-to-Length

* \Whole Tree
leads to
incomplete
utilization
Northeast Forests, LLC . MNortheast Forests, LLC
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2000 wi = e Harvest
o Method
2 by
©1000 +
z Volume
s00 | B in the
Northern
0 ~
T T T
Tree-length Cut-to-length Whole tree Fo reSt
Harvest Method
Harvest Method Production, tons/week (cords/week)
Median Standard Deviation
Tree-Length 60 (24) 49 (20)
Cut-to-Length 150 (60) 182 (73)
Whole-Tree 400 (160) 241 (96)

Leon and Benjamin 2013. Northern Forest Logging Industry Assessment
Northeast Forests, LLC

TiMBER HARVESTING SYSTEMS IN THE NORTHEASTERN US
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When is this system used?

Tree-Length

b

Northeast Forests, LLC
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Tree-1ength

When is this system used?

Cut—to—Length

‘Wheeled or Tracked

Northeast Forests, LLC

Cut-to-Length

(Yo 4%

Wheele or Tracked

5/24/2017
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“TI'ID ] e hTI"l.‘E

AN

Northeast Forests, LLC

When is this system used?

|

aml/m

L

Bushnell 07-03-2014 08:46:14

Bushne 07-03-2014 15:35:16

5/24/2017
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shurter shidding cvele (listance & terrain)

TiMBER HARVESTING SYSTEMS IN THE NORTHEASTERN US

igh Capital

ital

Roager shidiling eyele (Ristanse & tos — 1

A
1 | %= Lasge Tisbar 4 3 Mo Tiambas bt Semall Thimbr —
4 “4—TLow Lntensity Hurveits ——+ #———— Modium & High Intesity Harvets ——3

Bt

o5l #———— Low Capi
!

ot

= -

N7 Stevis Bick = Normeest Foaeses, LLC

Northeast Forests, LLC

Logging
productivity is the
relationship
between output
(MBF, cords, tons)
and effort

Production is a =
measure of quantity E =1

Productivity is a ratio X/

Northeast Forests, LLC

5/24/2017
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Logging Productivity Notes

¢ Felling and bunching productivity is influenced by
timber size, harvest intensity, terrain and operator
skill;

e Skidding and forwarding productivity is influenced
by distance, terrain, bunch (load) size and
operator skill;

e Timber size and harvest intensity can compensate
for skidding difficulty; and

¢ Skidding distance (or cycle time) can compensate
for felling and bunching difficulty

Northeast Forests, LLC

site potential for harvesting productivity

Northeast Forests, LLC

Expressing Prescriptions in Terms of
Productive Potential

Loads Area B

Northeast Forests, LLC

Combined Hardwood Species
TONS / Acre

BAAcre] 30 50 65 80
Estimating 300 17 26 34 41
40/ 22 35 45 55

tons/acre 50 28 44 57 69
60, 33 53 68 83

70, 39 62 79 97

80 44 70 90 110

90 50 79 102 124

100/ 55 88 113 138

Northeast Forests, LLU

5/24/2017
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Combined Hardwood Species
LOADS/ Acre(40 tons/load)
tree height (ft)

BA/Acre, 30 50 65 80

Estimating 30 04 07 08 1.0
loads/acre 40 06 09 11 14
(40 tons) 50 07 11 14 17

&0l 0.& 13 17 21
700 1.0 15 20 24
80| 1.1 18 23 28
90 1.2 20 25 341
100 14 22 28 3.5

Northeast Forests, LLC

Combined Hardwood Species
LOADS/ Acre(30 tons/load)
tree height (ft)

5 . BA/Acre| 30 50 65 80
Esimating =35 06 00 1.1 14

loads/acre 40/ 07 12 15 138
50 09 15 19 23
(30 tons) 60 11 18 23 28
70| 1.3 21 26 32
80 15 23 30 37
90 1.7 26 34 41
100 1.8 29 38 46

Northeast Forests, LLC

Productivity is the key any situation where prices
are set by others........

¢ Hiesl & Benjamin Pub

¢ Provides cycle time and
productivity equations
for various pieces of
logging equipment

¢ An excellent resource to
use in building a
productivity index!

Northeast Forests, LLC

MAFES Miscellaneous Publication 762 n
Grapple Skidder Productivity (tons/PMH)
G r‘a p p | e S ki d d e r‘ (total volume including biomass)
Distance Bunch* size (tons)
P d t Rt t (ft) 20 30 40 50 60
ro u C I V I y 100 44 138 49 652 %05
200 32 322 47 62.0 86.1
300 no 30.6 425 590 8.9
400 0 28.1 404 56.1 719
500 199 pig 384 534 41
600 19.0 163 36.6 50.8 705
700 180 51 348 43 67.0
800 172 2.8 311 45.9 638
900 163 ni s 237 606
1000 155 216 299 416 517
1100 148 205 B85 395 549
1200 141 19.5 1 376 512
1300 134 186 58 3538 497
1400 127 1.7 i 340 41.2
1500 121 16.8 24 “I
1600 15 16.0 i 0.8 427
1700 109 151 211 293 w7
1500 104 14.5 20.1 279 387
1300 99 137 191 65 368
2000 94 13.1 182 5.2 35.0
2100 90 124 13 240 313
2200 85 1.8 164 n8 37
300 81 13 156 nz 301
2400 77 0.7 149 206 286
= 2500 73 0.2 141 196 71
N o rth east F orests, LLC *A bunch is also called  twitch or hitch.

5/24/2017
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General WTH Logging Productivity Index

General Logging Productivity Index for Whole Tree Harvesting in the Northeast

¢ Built from Hiesl & Benjamin Nebtarshovkog (F° OB oo hesking (10”000
E ti “wiating Bumch size [tans] B
quations nacen] 20 20 30 30 40 40 50 50 60 60
o wo[ 14 14 12 11 09 08 07 07 05 04
A Valfje of 1 represents average 2000 14 14 12 11 10 08 07 07 05 05
conditions a0l 15 14 12 11 10 08 07 07 05 05
. 400) 15 14 13 11 10 08 o.r or os 0s
e Other values are multiples or soofl 15 15 13 11 10 0% 0B 07 05 05
: i 600l 16 15 13 12 10 09 08 07 05 05
fractlfms of the average COI’?dItIOnS, 7000 16 16 13 12 10 09 0B 07 06 OS5
showing the effort needed in 0| 16 16 14 12 11 09 08 07 0§ 05
. S00) 1.7 16 14 1.2 11 09 o8 o8 o6 0%
machine hours to equal average ool & 07 G4 15 O§ Ao 3 08 Ge oe
production ueo| 16 17 15 L3 11 10 08 OB 06 05
1200l 18 18 15 13 12 10 09 0B 06 06
e Avalue of 0.5 is half as hard as 1oo] 19 18 15 14 12 10 08 08 06 06
. . 1400 1.9 19 16 1.4 12 1.1 0% o8 06 06
average; a value of 2.0 is twice as Sooll'sn: s Gkl s 4 80 b5 s 4% e
hard as average w00l 20 20 16 15 13 11 03 0% OF 06
wool 21 20 17 15 13 11 10 09 07 06
1800 2.2 21 17 16 13 12 10 09 or or
1900 12 22 18 16 14 12 10 10 or or
W00l 7.3 2 18 L7 14 1.1 10 1.0 or o7
2100 24 23 13 17 14 13 11 10 08 07
22000 24 24 13 18 15 13 11 10 08 07
z00] 25 25 20 18 15 14 11 11 08 08
2800 1E 16 2.1 1.9 1.6 1.4 1.2 1.1 0.8 0.8

Northeast Forests, LLC

Example WTH Productivity

i

index for long skids

NORTHEASTERN LoGGING PRODUCTIVITY SPECTRUM

felling and bunching effort
FLENT LIS . ) L)

intensity heavier harvesting intensity

lighter harvesti

larger dismeters & taller heights

bt

smaller diameters & shorter heights

mn SRR LR N

shorter =
cycles 'E .
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- [ ordinary productive
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£
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longer e
cycles

Norths

LOGGING PRODUCTLVITY 1S THE HELATIONSHIF BEIWEEN OUTPUT (T0KS, CORDS, MBF, LOADS) AND EFFORT (PRODUCTIVE KACHINE HOURS)

M & 7 & 3 W M m u oM B
: . n 061 057 0 W 0% 08 08 ol o 3
 With skidding distances up | PR e e el e el Lt
L mof 064 064 049 046 036 03 03 025 OM 019 Q18
to one mile Mo 073 068 057 050 038 036 035 037 O 0N 0}
p swe] 077 073 056 053 041 03 037 02 On 0n an
e 3-4fold rangein awd| 053 078 050 057 043 041 040 031 0 0B 0N
productivity levels sm| 0% 0% 865 065 0% ods 046 G35 O3 0k 03
* Greatest increase in Ml 110 10: om o 0 0% 05k ok ok axn 0
i isi iddi aMol 115 114 055 O O 080 0S8 044 043 033 03
machine hours is in Sklddlng awel 138 123 092 089 067 065 063 047 046 035 03¢
iddi it i # L 100 057 072 070 068 051 050 D3R 037
3 Sk|dd|ngcond|t|ons.|n BRI 16 L o v Asnase 6s ok ok
northern forest region of seeel 163 158 117 114 0BS 053 081 060 059 04 oM
A moel 177 L7 137 13 0% 0% 089 086 065 D48 048
NY, VT NH, and a pOrthn of Bad| 150 LE§ 139 136 100 098 097 072 070 051 052
' Mo 2310 205 151 148 109 107 106 078 077 057 Q%6
ME are considerably longer Seel 25 238 165 L@ ip 1y it o os 0@ 08
than in many other areas |25 165 1 it ban b A3 im ook on
swo| 255 295 2115 213 156 154 152 112 110 0R1 08
Al 1l 12 236 1M 1M 169 160 122 1n oEs O
ol 159 QS5 25% 256 1ET 105 1N 104 13 0% 097
Be0SY 104 190 284 231 205 200 201 147 146 107 106
Northeast Forests, LLC

Example WTH Productivity iy
index for long skids e & 1 4 3w hu u ou o o
4 R b i oo 061 057 044 041 032 430 028 033 0 047 41
@ WIthSklddlngdlStanCeSUp Mol 055 0G0 047 O4F OM 01 030 OM 0B 0 017
L 068 064 043 046 036 0 O 35 oM 018 018
to one mile : an gr.a 0s2 050 sx a: 03: gﬂ ai{. :m o:o
p swe] 077 073 056 053 041 03 037 02 On 0n an
e 3-4fold range in amy| 053 078 050 057 043 041 040 031 O OB 0B
productivity levels B e
» Greatest increase in W e e
machine hours is in skidding |21 1 o= on o8 ae on sk oo i o
iddi it i # L 100 057 072 070 068 051 050 D3R 037
Y Sklddlngcondltlons.ln : :w 146 :rxs 105 078 076 075 056 055 041 040
northern forest region of M| 163 158 117 114 0B 083 OF1 060 0S5 04 08
r moal 177 173 137 13 0% 0% 080 086 0% 048 048
NY, VT NH, and a portion of Ba| 15 1LE§ 139 136 100 0S8 097 072 070 051 052
H Mo 2310 205 151 148 109 107 106 078 077 057 Q%6
ME are ConSIderably Ionger MROt 139 2135 165 162 119 117 116 085 084 0R2 062
than in many other areas ol 27 168 1o 1e 1a i 1% 1o 1oL om on
swo| 255 295 2115 213 156 154 152 112 110 0R1 08
Al 1l 12 236 1M 1M 169 160 122 1n oEs O
ol 159 QS5 25% 256 1ET 105 1N 104 13 0% 097
Be0SY 104 190 284 231 205 200 201 147 146 107 106

Northeast Forests, LLC

5/24/2017
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WTH Productivity Example

Suppose that average conditions for an operation involved cutting 10” DBH
trees and skidding them 3,400’

e Harvesting 12" trees and skidding them 4,400 will take 50%
more effort in machine hours (index is 1.52)

e Harvesting 14” trees and skidding them 2,600” will take 50%
less effort in machine hours (index is 0.5)

e Harvesting 14” trees and skidding them 4,200’ is very similar
to your average conditions (index is 1.1)

¢ Harvesting 9” trees and skidding them 4,800’ will take a great
deal more effort in machine hours (index is 2.56)

What are the financial consequences of each situation?

Northeast Forests, LLC

PATH 2.1 WTH Example

¢ Mechanized harvesting crew

o 1 tracked feller buncher, 2 grapple skidders, stroke
delimber, loader with slasher, bulldozer

¢ pulpwood & sawlog production

¢ financial measurements for various harvesting situations

over one year

Northeast Forests, LLC

Baseline Production

Productivity in Tons/PMH

5.00

22% Avg ROI = 0.6%
4.90 e

4.80 3% 8% Avg=t73

6%
4.70
4.60 -20%
4,50 I
4.40

Job1 Job 2 Job 3 lob 4 Job 5

lan-Feb Jun-July

MNov-Dec

Northeast Forests, LLC

What if the fuel price goes up by S1/gallon?

Productivity in Tons/PMH

Avg ROI = -24%

-19% -339% Avg=4.73

5.00
a90 3%
4.80
4,70
4.60 -45%
4.50 l
4.40
Job1 Job 2
Jan-Feb

Job 4 Job 5

MNov-Dec

Northeast Forests, LLC

5/24/2017
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What if product prices increase by $1/ton?

Productivity in Tons/PMH

5.00
Avg ROI=21%
4.90 43% Vg
4.80 23% 27% 12% avg=a.73
4.70
4.60 0.1%

4.50 I
4.40
Job1 lob 2 lob 3 lob 4 lob 5

Jan-Feb Jun-luly Nov-Dec

Northeast Forests, LLC

What if product prices decrease by $1/ton?

5.00
4.90
4,80
4.70
4.60
4.50
4.40

Productivity in Tons/PMH

Avg ROI = -20%

-29% augea7s

Job1

fan-Fab

-18% -15%
I I
Job 2 Job 3 Job 4

Jun-July

Job 5

Nov-Dec

Northeast Forests, LLC

What if production rates increase by 5%?

Productivity in tons/PMH

5.20
46% Avg ROI = 24%

5.10

5.00 26% 29% 15%

4.80 Avg =4.97
4.80 2%

4,70 I

4.60

lob 1 Job 2 lob 3 Job 4 lob 5

Jan-Fab Jun-luly Nov-Dec

Northeast Forests, LLC

What if production rates decrease by 5%7?

4.7

4.6

4.5

4.4

4.3

4.2

4.1

Productivity in tons/PMH
-3% Avg ROl =-23%
-21% -17% -31%
Avg = 4.49
i
Job1 Job 2 Job 3 Job 4 Job 5
lanfeb Jun-July Nov-Dec

Northeast Forests, LLC

5/24/2017
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Summary
Normal-ish conditions: ROI = 0.6%
Fuel price increase by $1/gallon: ROI = -24.4%

Product prices increase by $1/ton: ROI = 21%
Product prices decrease by $1/ton: ROI = -20.4%
Production increases by 5%: ROI = 23.6%
Production decreases by 5%: ROl = -23%

Northeast Forests, LLC

Tree-Length System Productivity

Northeast Forests, LLC

Chainsaw Productivity

CF/PMH Loads/PMH
15 trees per acre 15 trees per acre

PMH per Load
15 trees per acre

Het. Het. Hat.

DBH 50' 60' 70 DBH 50' 60' 70' DBH 50' 60' 70'
10[ 515 | 570 | 619 | 10[ 0.52 [ 0.57 [0.62| 10/ 1.9 [ 1.8 | 1.6
11] 544 | 601 | 650 | 11054 |0.60 065 11/ 1.8 | 17 | 1.5
12) 570 | 629 | €78 | 12/10.57 | 0.63 |0.68| 12/ 2.8 | 1.6 | 15
13 596 | 654 | 703 13/ 0.60 | 0.65 0.70 1317 [ 15 | 14
14 619 | 678 | 725 14/0.62 | 0.68 0.73 14/ 1.6 [ 15 | 14
15| 642 | 700 | 744 | 15/0.640.70 [0.74| 15[ 1.6 | 1.4 | 1.3 |
16| 663 | 719 | 760 | 16/ 0.66 072 | 0.76| 16/ 1.5 | 1.4 | 1.3 |
17 682 | 736 | 773 17/ 0.68 | 0.74 | 0.77 17/ 15 [ 1.4 | 13 |

from Wang. et al, 2008 Productivity Equation

Northeast Forests, LLC

18| 700 | 751 | 784 | 1g 070|075 0.78| 18 14 | 1 &
19| 716 | 764 | 791 | 19/ 072|076 |0.79| 19| 1.4 | 13 | 1.3 |
20| 731 | 775 | 795 | 201073 1077080] 20/ 1.4 | 1.3 | 13 |
21| 744 | 784 | 797 21/074 /078 080, 21 13 | 1.3 | 13

22| 756 | 790 | 795 22/076/0.79 080 22/ 131313

Cable Skidder Productivity

CF/PMH Loads/PMH PMH/load

cycle |Hitch Size (cubic feet) cycle Hitch Size (cubic feet) cycle Hitch Size (cubic feet)

time | 50 100 150 200  time | 50 100 150 200  time| 50 100 150 200
15 200 (400 600/800|  15/0.20/0.40|0.60[0.80 15 5.0|2:5[1.7[13]
30| 100 | 200 | 300 | 400 30/0.10 0.20/0.30/0.40 3010.0 5.0 | 3.3 | 25
45| 67 |133 200|267 | 45/0.07 0.13/0.20/0.27| 45/15.0/ 7.5 | 5.0 | 3.8 |
60| 50 |100|150|200| 60/0.05 0.10/0.15/0.20| 6020.0/10.0| 6.7 | 5.0 |
75| 40 | 80 |120|160 | 75/0.04 0.08/0.12 0.16| 75/25.0/12.5/ 8.3 | 6.3 |
90| 33 | 67 100|133 90/0.03 0.07 0.10/0.13 90/30.0/15.0/10.0 7.5 |
105 29 |57 | 86 |114)  105/0.03/0.07/0.10/0.13|  10535.0/17.5/11.7| 8.8 |
120{ 25 |50 | 75 |[100  120/0.03/0.050.08/0.10, 12040 113.3/10.0|

*1,000 cubl feat = one 45° troller lovd of fogs, pulpwood, firewood or ony combination of there products;

Northeast Forests, LLC

0 2017, Northeast Farests, LLE

5/24/2017
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Tree-Length Productivity

Tree-Length Felling & Skidding PMH per Load for Northeastern Hardwood Stands®

Cyehe S0 hgt; 10 hinches/lead 50" hgt; 67 70" hgt, 5 hi
Time | DBM | felling widing towl s | feling ciading el N3 | feling shdsng el 4
| fmin) | classes | e emn e o | e s mas o | mes e me i

el (347 16 25 41 o.64 15 17 32 0.88 14 13 27 108

18" || 1.4 25 39 0.58 113 17 10 o078 13 13 28 1.00

| g | 113 25 ER 0.52 1 113 17 30 078 | 13 13 28 1.00

el (347 16 50 68 032 18 113 48 0.45 14 25 39 0.56

30 |wesmpay| 1.4 50 64 028 113 313 46 039 13 25 38 0.52

e ) 113 50 63 0.26 113 33 4.6 0.39 13 25 38 0.52

(847 16 75 9.1 021 15 50 6.5 0.30 14 38 5.2 0.37

45" | mesumqury| 1.4 75 89 019 13 5.0 6.3 026 13 38 51 0.34

g () 13 75 B8 017 13 5.0 6.3 0.26 13 38 5.1 0.34

il (147 16 100 1L6 016 15 6.7 82 022 14 5.0 6.4 0.28

60" | medenmory| 1.4 100 114 014 13 6.7 8.0 0.19 13 5.0 6.3 0.26

weer | 13 100 113 043 | 13 6.7 80 049 | 13 5.0 63 026

watiey | 16 125 141 043 | 15 83 98 04158 | 14 6.3 7.7 022

75 |mesemir| 14 125 138 042 13 83 96 016 | 13 6.3 76 o021

weerrt | 13 135 138 040 | 13 83 96 016 | 13 6.3 76 o2

waiy | 16 150 166 011 15 100 115 o045 14 7.5 as o1

90 | mesumiay| 14 150 164 0.09 13 10.0 113 013 13 75 k2] 017

e (577} 13 150 163 0098 1.3 10.0 113 013 13 7.5 88 0.17

ol (847 16 175 191 0.09 15 117 132 o013 14 88 102 0.16

105" | medumiy| 1.4 175 185 008 13 117 130 o1 13 88 101 o015

e {237} 13 17.5 188 007 13 117 130 o121 13 88 10.1 015

el (147 16 00 216 008 15 133 148 011 14 100 114 014

120" | medomitey| 1.4 200 214 007 13 133 146 010 13 100 113 0413

| lwewn| 13 200 203 007 13 133 186 oo | 13 100 13 o013

*1,000 cubic fet = one 48" eroier lood of iogs, pulpwood. firewood or . B T
| = canditions under whi o i 10 PMH day

Northeast Forests, LLC

Tree-Length Felling & Skidding PMH per Load for Northeastern Hardwood Stands®

Cyele 50' hgt; 10 hitches/load &0 hgt; 67 hitchesfload 70' hgt, 5 hitches fload

Time DaH felling  skidding  toeal [ felling  skidding  total s fellng  skidding  total e
Lmi!l classes PR M PMIH ratio | PMIH L PMH ratia PMH PR PMH Fatia
wmaay | 16 25 41 064 | 15 17 32 088 | 14 13 27 108
15' |mesumpmy| 1.4 25 39 056 | 13 17 30 07 | 13 13 26 100
gtz | 1.3 25 38 052 | 13 1.7 30 076 | 13 13 26 100
wapey | 16 50 66 032 | 15 33 48 045 | 14 25 35 055
30 |eedeie| 14 50 64 028 | 13 33 46 039 | 13 25 38 052
weezn | 13 50 63 026 | 13 33 46 039 | 13 25 38 052
mall (147} 1.6 75 9.1 0.21 15 5.0 6.5 0.30 14 3B 5.2 0.37
45" |mdmirr| 1.4 75 89 029 | 13 50 63 02 | 13 38 51 034

3.8 13 50 63 026 | 13 38 51 034

-B B .16 15 6.7 82 0.2z 14 5.0 6.4 0.28
60" | medum 1] . . 13 6.7 80 049 | 13 5.0 63 026
13 6.7 80 019 | 13 5.0 63 026
15 83 98 018 | 14 6.3 7.7 022
13 83 96 016 | 13 6.3 76 021
1.3 8.3 96 016 | 13 6.3 76 021
15 100 115 015 | 14 7.5 85 019
13 10.0 113 013 13 7.5 BE 017
1.3 7.5 88 017
14 88 102 016
13 8.8 101 015
ag a

75" | meium 157

105" | medhum js6]

14 100 114 014
113 013

1200

71,000 cuble feet = one 45" trailer 1900 of lgs, PUPWEd, firewsod emBiAEHon o
Nor[ s tentiol load per 10 PMH day

Tree-Length PMH/Load

Tree-Length Felling & Skidding PMH/load for Hardwood Stands in the Northeast*

Cycle 10 hitches/load 6-7 hitches/load 5 hitches/load
Time total total total
{min) PMH PMH PMH

15’

30' 6.4

45' 8.9 6.3

60’

75’

90"

105'

120'

1,000 culsic feet = ane 4" traifer load of logs, pulawood, firewaad ar any combination of these products;

= conditions under which productivity potentiol is less than one lood per 10 PMH doy
10 2017, Morthaast Forests, LLC

Northeast Forests, LLC

Tree-Length Felling & Skidding PMH/load for Hardwood Stands in the Northeast*

Cycle 10 hitchesfload | 6-7 hitches/load 5 hitches/load
Time total total total

| ions under which productivity potential is less than one load per 10 PMH day

D 2017, Northeast Forests, LLC
Northeast Forests, LLC
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Financial Implications of Lower
Productivity in Tree-Length Systems

* Production drops to 4 loads per week;

Northeast Forests, LLC

e Example — 1 person system, producing 5 loads per
week (2 sawlogs; 3 pulpwood);

¢ ROl is -108%; loss of equipment equity and a good
reason to look for another job;

® ROl is 15%; a living wage and an acceptable return on
the investment

e What is the implication for silvicultural treatments?

Cut-to-Length Systems

Northeast Forests, LLC
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Overview Session--Silviculture Institute

CTL

e |deal in the right
situations

e Unprofitable in the
wrong situations

Northeast Forests, LLC

Summary

e Discounted cash flow methods help compare
alternatives;

® Grow good timber —it’s a scarce resource;

e Strong markets allow full utilization; poor
markets skew utilization downward;

® Match harvesting systems to prescriptions;
and

e Actions that lower harvesting productivity cost
more; optimal results require adjustments

Northeast Forests, LLC

Full Presentation Here:
http://bit.ly/BickMay2017

1 \) Steven Bick, PhD, CF, ACF
2 Forestry Consultant
m: 315-369-8007

Northeast Forests, LLC f206312.0147
a: P.O Box 284, Thendara, NY 13472

e: steve@northeastforests.com
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