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APPENDIX A 

RESOURCE ANALYSIS (BIOMASS ASSESSMENT) 

Calculation of Minnesota's Total Timber 
Resource (Worksheets 1-5) 

Determination of Harvest Residue 
Volume (Worksheets 6-11) 

Determination of Volume from Low Productivity 
Forests (Worksheets 12-23) 

Determination of Volume Removed Annually but 
Unused (Worksheet 24) 

Determination of Volume from Annual Mortality 
(Worksheet 25) 

Determination of Volume Available from Non­
commercial Forest Land (Worksheet 26) 

Summary of Total Volume Available for Wood 
Fuel (Worksheets 27-30) 



WL!Hl\~;J l!l~E'l' l 
UHl'l'_]_--

Forest 'l'ype 

.fack Fine 

Red Pine 

V/h i te .hrn~ 

lja lsrnn !'':i r 

White S nruce 

l3lack Snrtlce 

Ce(lar 

Tamarack 

Oak 

Elm-Ash 

'J. Hdv,ds 

As :x:n 

Ri.rch 

Bslirt 

tlon-!''ori~st 

All 'I1vpes 

1. All live 
volume 
(NCFES 
BIV5) 

107.?'JC) 

) K 3. f)qlt 

l0?.560 

1. 'Hl. Ofl4 

101, 5L~6 

1,4-17,109 

72K,529 

lW),591 

ll1 '190 

4(·>:!, lHlf 

S'Jl.OlU 

4 ,lf '36 '140 

l, ')0? ,IH'i 

Lf{,9 I 847 

in. 96) 

l l f ?H') I 049 

'l'lld3~R Hl!;;;:i(JLJJ:(Ct; L<'Ru1., 191'7 ldVc1~ 1l'Ul\Y 

'l'HOUSAND CUBIC FEET liti.~.t,;1~ 'l'U1J..:i 

2. Growing J. Growing 4. Residual 5. All live 6. Growin~» 7. Residual 
stock volume stock volume volume biomass stock biomass uiornass 

(NCFES & bar}{ (col. 1-col. J) ( l'1C.F'~:3 & bark (col. 5-col. 6 
VI.Jl6) (col. 2xL 14) iHu5) (calculated) 

110.022 11.L}{_?,2'-) 1 i:;q 'i'i4 7 Oll_cc,i; 1.412Cl'. J.f1 00,92J 

rn1.001 207.4H1 17(1,411 u . Oh 1 -6 Lj 1 4. ~141. O'il 3,?00,61H 

4(,,905 ')~j .472 'A . otrn 2.1'14 ')t~Q 1 OSO. TN 1,103,851 

461.570 510.7')0 nm .114 27 rj'i .<H4 11 068 Ul 16,727,783 
N 

')f),466 41.8')1 ss1.695 2. l 1'3.484 86? ,407 l,26G,077 

4)6,840 497 • CJC)i) 919 .111 2fL194 .11n 8,860.120 19,333,827 

252 I Olt-2 2B7,)2H lf41. 201 1),460,907 lt-,£Vi?,292 8,603,615 

Sh I 170 61. 7')l~ 127.837 4.l62.1S4 1. )26,690 2,835,664 

5,726 6,52n 7,662 372, )25 lb2,J56 189.969 

169, 731~ 193,497 26£l,6t17 lO.J4J,Ool 4.399.749 5,943,332 

l<JO. 6011 217.2.B9 ·n1 729 12 'W'i ?11 c., O<H. 'ill 7,212.17R 

1,719,21') 1.9')9,')0') 2.47o,LIJ5 95.064 778 l+l, 997 I 529 5·3-, of.7. 249 

Sl5,1309 SnfL 022 719. '191 2 l) • 4,-)0.2c;1 l l.4llt, 726 16. 0751525 

18?,787 214.07? ~')'), 7?0 <). (34C). Q21 4.407.108 5,Jfl2,81J 

J,O':l) j ,45H 15,505 410 2u•; ?2. H'11 JJ7 •. 4rn 

4, )')7. ()26 5, Ul3, o::SC f) t '175 ,l.t-12 :'. 5 0 I ? () 0 • q? 8 lO"i.410.ll(; 145, JUO, H(,2 



WURK:::>HEE'l' 2 
Uill'f~--

Forest 'l'ype 

~-;~lr rtnc~ 

RP.cl PinP 

,-:hi Le Fini=> 

130 l:_:ar.1 '.<'i"' 

\'/hit P. ::; on tee 

Blac~' Snruce 

Ceiinr 

'l'::im::1rack 

O;:ik 

i•; Im-Ash 

i';. Hdv;us 

A:1:·;0n 

Pirch 

f13lrn 

; ;on-r.'ori~Gt 

All 'rvnr-:s 

Po ta] 
( 11ICl11J1~:J 
.::hippewr-1 flat'} 

_ F' o i~ e ::; t ) 

l. All live 
volume 
(NCFES 
BIV5) 

719.63) 

198,)lJ 

69, JLi-4 

lt()l, R67 

J2~}C) 

J?R,34H 

391, ehs 

y56I110 

11-87,553 

6on,590 

1, 1144 I J?lt 

5,?19,0f-:(, 

f310 ,4L1-0 

5h0,007 

33,r,r:,o 

l l , f', (jl ~ , L~ '/ l 

13 I 71 ? I ? lj ,~ 

'l1IhU:3l:!:R H.ESUUHCE FHUJ\1 197? foVE!J'l'liHY 

'.l.'HOUSAl'ID CUBIC FEE'l1 GHEEi~ 'l'UNS 

2. Growing J. Growing 4. Residual 5. All live 6. Growing 7. Residual 
stock volume stock volume volume biornauE: stock biomass biomass 

(NCFES & bark (col. 1-col. J) (NCFi!:;;; & barJ{ (col. 5-col. 6) 
VL16) (col. 2xl. 14) Biu5) (calculated) 

..-

JOl,512 311-3, 724 395,911 17, 06 5 '211-) 7,969,112 9.096,1)1 

90,506 lOJ,177 95,136 4,177,SJO 2,174,089 2,00).741 

J0,570 )4,850 3Li- ,494 1,11-03, 203 659,472 74J,7Jl w 

ll~.5 ,94 3 166,375 235,492 8,60J,218 4,186,840 L1. ,416, J7f3 

lo,nss 12,J78 19. 91~1 679,280· 252,045 427,235 

8),834 95,571 282, 7T? 7 t '?94 I 549 1,699,064 6, 095, 485 

114 ,673 130,727 2211., 118 6 ,·501, 962 2,179,934 11-,322,028 

12f3,271 11}6 '229 219,BHl 8' 1011-, 735 3.606.979 I} ,lt97, 756 

192,962 219,9?7 26?,576 12 , 2 S1-t , B6 5 ?,J21,e4e 4,9JJ,017 

225,721 257,322 351,268 lJ,801,723 6,04J,6'?8 7, 758' 01+5 

425, lf-46 485,008 659,366 26,570,J7B 11,544,478 1),025,900 

2,112,336 2,408,063 J,311,022 124, e9 5, 2 01 . 5J, llJO, OJ4 71,755,k7 

317,828 302,324 4Li.R ,116 18,552,614 8,455,f317 io, 09r,, 797 

199,665 227 ,6113 Jl2,J89 11,412,751 4,768,902 6 ,64 J, Rlt-9 

2,159 2 ,lf-61 31,199 72U, 284 51.,4'7'? b76,RJ7 

11 , J fl 2 , 2 EV+ Lj. , 9 9 5 , iJ ()Lj. 6, ERH, (Jf\? 262, S11- 5, n36 ll1J-,05J,739 148,492.097 

5,725,972 7,991,270 J02, 11i9., 008 129,8Jl,64J 172, Jl 7' Jt\ 5 
8,764,568 



WURl\SH!:':E'l' 1 
Ul JI T __ -)_ _____..__ fiMBEH RESUUHCE !"Ruhl 19'/7 rnVE!iTUHY 

'l'HOUSAl'iD CUBIC FEE'l' GREEl~ TUN;:) 

1. All live 2. Growing J. Growing 4. it es id1.rn 1 5. .till live 6. Grow in~ 7 . Residual 
volume stock volume stoch: volume volu111e bioina:.:::::: stock biomr:i3s biomass 
(HCPES (f~CFE.3 8: barl~ (col.1-col. J) ( i·iCf'c.;.) .1: barJ( (col. 5-col. 6) 

Forest 'J'ype BIV5) Vlil6) (col. 2xl. 14) BlU5) (calculated) I 

-
J(!<; 1' } 1.:-.n 26, ()(,4 9,152 10,4JJ 15,bJl 591,HUl 240,1J9 : 351,742 

---------

~d Pin_P 29,323 9,Jl5 10,bl9 lU' 70~ b29,oH4 225,775 404,109 

'/ h it<? l i l i 0 lb,929 8,229 9,Jtn '/,548 JJ8,279 rn4,999 15J,2d0 
- - .i::. 

'-j ;i l ~-:cl r I :" l v• 11 ,2H9 J,992 L~ 1 551 b,'/38 2)1+,H2S 92,593 142,232 

;[ 11 i t i! ~ n !' 11 C (' 0 0 0 0 0 0 0 

Dlr:ic!; Soruce 26'100 4,bH9 5 ,J45 20,755 55J,641 lOb,513 447,12H 

~-'~ ___ 0 0 0 0 0 0 0 
-

'l'311nrcc 1c: Ln ,':J)o 113' f·~? ll 21, 521 2b ,1f JS l,Ot.7,100 l+UJ,312 5RJ, fiL~H 

~ak l •?.~1l, O?H 519,6h2 5')2 ,415 bCJt:.,t>GJ JJ,C:\UO,lU7 lb,401,020 17,479.7~i7 

i-<:11.1-Ash 24J, 2 57 90,053 102, CJbO 140,597 S,71J,7LJ.5 2,129,197 JI 584 I 51-~8 

: . Edv.Lls 1, l 0 5, l~ 72 4J5,R9b LJ.96, 921 bOf~, 551 26 I L1H2'6H7 12,172,925 14, J09' ?li2 

'"' ,.-, ~ .r_• ~~ 1, 05H ,L+rp J7),bH2 425,997 6J2 , 1+95 2 J • () 5 0 , 9 '15 9,f.J27,255 Fi- ,.023, 720 

''~irci1 lbJ,?5H tA,5'/7 73,blU 90,lLIO J,H5B,?c)5 l,?'70,191 2. otw, O?L1-

p '] l !il lH, 971+ ti,HJR 7' 7~;5 11,l'/') J9o I ]J>9 loll ,blb ?11. ')')l 

.. o 11 - -:· n r" :-; t 11·,?')l l ,H51+ 2 ,lllJ. 14 ,177 JHJ, 7tJ2 50,2c-;9 JJJ ,Ll-7) - --
A 1 l 'f'vnr:~ '.' q '(\11'1, '_/::-:> l,51~rJ 1 Hl7 l,?r•J,J'/l 2 ,2Ul ,i·ll 9?, '?l:L1, o·;io lj J t t>LI ()' H2lt )4,1J5,~G6 ·--



i'/URESHEE'l' II 
UHI'L' __ q._--- 'l'Hi!JC:H 1-\J~:::iUUHCE 1"1Wl.i 197 7 It JV EiJ'l'UHY 

r11HOUSAIW CUBIC FEET GHEEH '.l1UJJ;;) 

1. All live 2. Growing J. Growing 4. Residual 5. All live (). Grow inn. 7. Re::iidtw l 
volume stock volume stock volume volume lJiornCJrc.D otock biornRss biomass 
(NCFES (NCF~S & bark ( col.1-col. J) ( uGF c:~ & barJ<: (col.5-r-ol.6) 

f'ores t 'I'ype BIV5) VI:.16) (col. 2xl. 14) Hlu5) (calculated) 

-
.Taclr; Fine 0 0 0 0 0 0 0 

-

Red Pine 0 0 0 0 0 0 0 

't/hite Fine 0 0 0 0 0 0 0 

'3nls;m ~'i:".' 0 0 0 0 0 0 0 

'1'/h i to S nruce 0 0 0 0 0 0 0 V1 

£3lac~r Spruce 0 0 0 0 0 0 0 

Ced;:ii_- 0 0 0 0 0 0 0 

'l1arn8rnclr L~bO lJO 14() 312 10,701 2,W?2 7 ,l~29 

Or.1k ]L}2 1 Ql~9 57.248 f,l) ?h? 76' 70'/ ___ -1.tlY~ l, 795 .207 1,943,702 

f<~lrn-Ash J?Lt, Jiil} 44,512 50.744 73 ,400 2.910,506 1,212 '726 1,717,tu~o 
I 

l<. Hd;-.ds Jl2,0lti 12.3 '991 lLH, J 51 l'/O ,t_)t)5 '/,51 14-,723 3,507,459 4,00?,264 

A~~ -::"Jt: ~1 i}Ol~, 52h 122 ,1+77 1J9,b25 2t:Jlf 1 901 Cl, HOl, OU:l J,02J,173 s.rn, K95 

~irch 0 0 0 0 0 0 0 

f3a l rn /j,() ,41)} lJ,JOJ l5,lh4 25,300 t)4U,ol8 Jl0,b5ti 537,qh(l 

1lon-r.'ore::;t 5,JLn 551 fJ~~ H 4, '113 120, 99L1- 14,508 112 ,L}[{t) 

IA] 1 'P"l)I': r~ l,O?f:,t)')H 31.2 ,211 
I 

L}l;~, 922 f:,lc,, O'/b 23,971,5?9 ~i, fJtc6, <'•OJ 14,JOL~,9'/h 
-- -- ------- ------



WOHKSliEE'l' 5 
"' 'l..a. ......... ._.__. -- - --- ----·--- ------ --· ---- - --- - - --

1~0USAND CUBIC FEET GREEN TONS 

1. All Live 2. Growing 3. Growing 4. Residual 5. All Live 6. Growing 7. Residual 
Volume Stock Volume Stock Volume Volume Biomass Stock Biomass Biomass 

(NCFES BIV5) (NCFES VL16) & bark (Col.1-Col. 3) (NCFES BIOS) & bark (Col. 5-Col. 6) 
FOHES'I' TYPE (Col.2xl.14) (Calculated) 

,JA('K PHJF 1,073,478 440 ,686 502,382 571,096 24,670,679 11,621,883 13,048, 796 

RED PINE 611,530 282,824 321,279 290,251 12,849,405 6, 740,917 6,108,488 

WHITE PINE 193,823 85,704 97,703 96 ,130 3,896,072 1,895,210 2,000,862 

BALSAM FIR 1,724,240 615,505 701,676 1,022,564 36,633,957 15,347,564 21,286,393 

WHITE SPHU::::E 135 ,865 49,324 56,229 79,636 2,812,764 1,119,452 1,693,312 
O'I 

BLACK SPHOCE 1,821,557 525,363 598,914 1,222,643 36,542,337 10,665,897 25,876,440 

CEDAR 1,083,374 366,715 418,055 665,319 19,962,369 7,037,226 12,925,643 

TAMARAC:l{ 604,117 201,449 229;652 374,465 13,344,950 5,419,853 7,925,097 

OAK 1,924,870 775,598 291,767 378,460 50,246,916 25,700,431 24,546,485 

FJl,1-ASH 1,438,175 530,020 604,223 833,952 32,789,115 13,785,350 19,003,765 

N. 1.-JARJ:W:XJDS 3,092,880 1,175,937 1,340,569 1,752,311 72,871,499 32,316,395 40,555,104 

ASPEN 11,618,444 4,327,710 4,933,590 6,684,853 252,412,022 113,565,886 144,624,031 

BIRCH 2,281,613 898,214 1,023,964 1,257,649 51,901,130 23,640,734 28,260,396 

BALM 1,069,292 407,593 464,654 604,638 22,509,459 9 711.284 l,2,798,175 

NON-FOI~ST 74,255 7,597 8,661 65,594 1,649,309 189,125 1,460,214 

!\LL TYPES 28,747,620 10,689,238 12' 185, 733 17,664,369 635,092,483 272,979,282 362,113,201 -· i\ll (With 
c:hip. N. F.) 30,580,371 15,071,522 12,915,901 18,766,952 674,695,655 28(),757,18(. 385,938,469 
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WORKSHEET -fi RESIDUE VOLUME ABOVE ECONOMIC 

UNIT l ROTATION AGE BY FOREST TYPE 
(thousand cubic feet) 

f.I) 
f 

CJ I <lJ ~ s§/ ff Q) ~ g .,.., :s. ~ :(1 f; ~ :4.o 8 CJ <lJ 

:a.!J.8 :s. # 
:s. g .,.., .,.., 

-1..J .,..,, -1..J €~ .a QJ JJ JJ '"':/ f; .fJ ::J (}) t7] # Iii § "':'-/ :s.-/..) ll; 

§ "I CJ 8 tE I~~~ 
.,..., 
JJ I 

~ ::( s tij 
a; 0\0 

Jack Pine 103,241 50,321 52,920 51. 3 

Red Pine 3,065 1,585 1,480 48.3 

White Pine 3,468 1,368 2,100 60.6 

Balsam Fir 399,405 304,302 95,103 23,8 

White Spruce 11,912 6,924 4,988 41. 9 

Black Spruce 107,816 44,621 63,195 58.6 

Cedar 203,587 97,221 106,366 52.2 

Tamarack 32,282 14,630 17,652 54.7 

Softwood Totals 864,776 520,972 343,804 48.9 

Oak 

Elm-Ash 98,986 43,374 55,612 56.2 

Northern Hdwds. 104,095 43,648 60,447 58.l 

Aspen 2,180,305 1,009,772 1,170,533 53.7 

Birch 792,979 129,780 663,119 83.6 

Balm 339,356 160,505 178,851 52.7 

Hardwood Totals 3,515,721 1,387,079 2,128,562 60.9 

Non-Forest 

ALL TYPES 4,380,497 1,9081051 2,472,367 53.5 
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WORKSHEET 7 

UNIT 2 

RESIDUE VOLUME ABOVE ECONOMIC 

ROTATION AGE BY FOREST TYPE 
(thousand cubic feet) 

Jack Pine 257,107 133,166 123,941 

Red P.ine 4,451 1,805 2,646 

White Pine 

Balsam Fir 191,865 90,592 101,273 

White Spruce 11,762 5,586 6,176 

Black Spruce 34,757 6,474 18,283 

Cedar 122,702 49,809 

Tamarack 91,435 43,227 48,208 

Softwood Totals 714,079 330,659 373,420 

Oak 42,721 20,186 22,535 

Elm-Ash 108,944 48,963 59,981 

Northern Hdwds. 195,368 8,836 107,007 

Aspen 3,721,503 1,668,840 2,052,663 

Birch 671,305 305,966 365,339 

Balm 336,301 162,347 173,954 

Hardwood Totals 5, 076, 142 2,215,138 2,781,479 

Non-Forest 

ALL TYPES 5 790 221 2.545 797 3 154 399 

4 8. 2 

59.5 

52.8 

52.5 

73.8 

59.4 

52.7 

57.0 

52.7 

55.1 

54.8 

55.2 

54.4 

51. 7 

54.0 

55.6 
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WORKSHEET 8 

UNIT 3 

RESIDUE VOLUME ABOVE ECONOMIC 

ROTATION AGE BY FOREST TYPE 
(thousand cubic feet) 

Jack Pine 3,697 1,842 1,855 

Red Pine 

White Pine 

Balsam Fir 1,312 383 929 

White Spruce 

Black Spruce 

Cedar 

Tamarack 8,243 3,386 4,857 

Softwood Totals 13,252 5,611 7,641 

Oak 395,172 186,639 208,533 

Elm-Ash 26,146 13,662 12,484 

Northern Hdwds. 233,685 109,970 123,715 

Aspen 601,548 256,244 345,305 

Birch 120,185 56,598 63,5:37 

Balm 14,128 7,207 6,921 

Hardwood Totals 1,390,864 630,320 760,545 

Non-Forest 

ALL TYPES 1,404,116 635,931 768,186 

50.2 

70.8 

58.9 

60.0 

52.8 

47.7 

52.9 

5 7. 4 ' 

52.9 

49.0 

52.1 

54.7 
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WORKSHEET 9 RESIDUE VOLUME ABOVE ECONOMIC 

UNIT 4 ROTATION AGE BY FOREST TYPE 
(thousand cubic feet) 

(/) 
ff 

I(]) Q) 

d st/ ! (lJ ~ g .""f s ~ :qD:ir;;:~ 
:~.o§ d (lJ 

.""f o,Of; # -1..J.~tfl 0 :s. 
-/..) :118§ § 'tj :;J 8 

.""f 

JJ ..;:: ::::J Q) JJ 
:;g/<E CJ "::i S./J '?:j a:: 

§ I~#~ 
.""f 

ti:, ti I 

~ oro 

Jack Pine 

Red Pine 

White Pine 

Balsam Fir 

White Spruce 

Black Spruce 

Cedar 

Tamarack 

Softwood Totals 

Oak 70,236 33,845 36,391 51. 8 

Elm-Ash 21,249 19,294 11,955 56.3 

Northern Hdwdso 93,074 44,776 48,298 51. 9 

Aspen 169,562 68,444 101,118 59.6 

Birch 

Balm 16,141 7,499 8,642 5 3. s 

Hardwood Totals 370,262 1 73 , 8 5 8 206,404 54.6 

Non-Forest 

ALL TYPES 370,262 173,858 206,404 54.6 



WORKSHEET 10 

UNIT TOTAL 

Jack Pine 

Red Pine 

White Pine 

Balsam Fir 

White Spruce 

Black Spruce 

Cedar 

Tamarack 

Softwood Totals 

Oak 

Elm-Ash 

Northern Hdwdso 

Aspen 

Birch 

Balm 

11 

RESIDUE VOLUME ABOVE ECONOMIC 

ROTATION AGE BY FOREST TYPE 
(thousand cubic feet) 

364,045 185,329 178,716 

7,516 3,390 4,126 

3,468 1,368 2,100 

592,582 395,277 197,305 

23,674 12,510 11,164 

142,573 51,095 81,478 

326,289 14 7 .; 03 0 179,259 

131,960 61,243 70,717 

1,592,107 857,242 724,865 

508,129 240,670 267,459 

255,325 125,293 144,867 

626,222 207,230 339,467 

6,672,918 3,003,300 ,669,619 

1,584,469 492,344 ,092,045 

705,926 337,558 368,368 

Hardwood Totals 10,352,989 4,406,395 5,876,990 

Non-Forest 

ALL TYPES 11,945,096 5,263,637 6,601,856 

49.l 

54.9 

60.6 

33.3 

47.2 

57.1 

54.9 

53.6 

45.5 

52.6 

56.7 

54.2 

55.0 

68.9 

52.2 

56.8 

SS.3 



WOPJ<SHEET 11 

Determination of Residue 

Recomrended Harvest of 
Merchantable Wood 

Conifers 
Hardwo:Xls 

Actual l Iarvest 
Conifers 
Hard\i\OOds 

Not Harvested 
Conifers 
Hardwoods 

--- ·------

Residue from Actual Harvest 
Conifers 
IIardwoods 

Residue from Wood 
Not Harvested 

Conifers 
Hardwxxls 

DETERMINA'I'ION OF RESIDUE FROM RECOIVIMENDED 
HARVEST OF MERCHANTABLE WOOD 

('THOUSAND CUBIC FEET PER YEAR 1980) 

Unit I Unit II Unit III 

140,692 148,044 33,700 

46,525 36,045 1,901 
94.167 111,999 31,799 

66,480 54,402 12,055 
34,448 21,858 592 
32,032 32,544 11,463 

74,212 93,642 21,645 
12,077 14,187 1,309 
62,135 79,455 20,336 

76,181 64,751 10,502 
36,868 28,331 933 
39,313 36,420 9,569 

100,015 125,906 27,842 

13,647 19,436 2,422 
86,368 106,470 25,420 

Unit IV STATE 
TOTALS 

7,324 329,760 

--
--

2,098 135,035 
52 

2,046 

5,226 194,725 
--
--

1,465 152,899 
--
--

7,212 260,975 

--
--

NOTE: The actual harvest volume for 1985 includes a projected increase in aspen harvests 
to 108.0 MCF in Unit 1,394.2 MCF in Unit 2, and 40.5 MCF in Unit 3 and also a 2% 
annual increase in the harvest of other hardwoods. Although harvest volumes will 
probably continue to increase beyond 1985, the forest products industry may well 
be utilizing the additional residue for products due to more complete harvest 
n~thods, changes in merchantibility standards, etc. 

I-' 
N 



\i\JORKSHEET ·1 2 

UNIT I 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

LESS THAN 50 
(acres) 

Site Index 

11-20 21-30 31-40 

0 0 0 

0 0 14,200 

0 8,900 28,900 

0 1,400 36,700 

0 0 57,600 

41-50 

1,200 

75,000 

184,500 

112,100 

97,300 

I-' 
w 



WORKS1:1EET 13 

UNI'r I 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

MORE THAN 50 
(acres) 

Site Index 

51-60 61-70 71-80 

1,400 1,400 1,400 

82,600 39,000 2,700 

583,000 762,400 425,300 

223,400 144,000 27,200 

75,400 10,500 2,900 
-

81-90 

0 

1,000 

136,900 

1,500 

0 

.._. 
~ 



WORKSHEET 14 

UNIT II 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

LESS THAN 50 
(acres) 

Site Index 

11-20 21-30 31-40 

0 4,600 34,900 

0 0 21,700 

1,400 l, 700. 49,200 

0 0 4,900 

0 0 2,700 

41-50 

92,800 

100,200 

205,400 

54,900 

5,800 

I--' 
Ul 



WORKSHEE1' l5 

UNI'r II 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

MORE THAN 50 
(acres) 

Site Index 

51-60 61-70 71-80 

67,000 34,500 9,400 

171,900 116,800 39,800 

508,600 906,600 781,900 

143,100 122,000 35,500 

1 , 4 00 0 0 

81-90 

4,200 

16,100 

345,600 

9,400 

0 

I-' 
01 



WOHI\SHEE'r 16 

UNIT III 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

LESS THAN 50 
(acres) 

S-ite Index 

11-20 21-30 31-40 

0 1,700 98,200 

0 0 20,500 

0 1,600 4,200 

0 1,600 5,500 

0, 0 100 

41-50 

195,200 

105,200 

39,200 

20,000 

100 

I-' 
-.....] 



VJOEKSHEET 17 

UNI'r III 

Forest Type 

-

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

MORE THAN 50 
(acres) 

Site Index 

51-60 61-70 71-80 

144,300 93,000 28,700 

167,600 134,900 43,800 

156,100 225,400 130,300 

22,500 23,800 6,800 

400 300 400 
-

81-90 

7,900 

13,700 

14,200 

0 

0 

I-' 
co 



WORKSHEET 18 

UNIT IV 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

LESS THAN 50 
(acres) 

Site Index 

11-20 21-30 31-40 

0 1,300 31,000 

0 0 7,100 

0 0 16,400 

0 0 0 

0 0 200 

41-50 

18,300 

22,400 

79,700 

0 

200 

I--' 
\.0 



WORKSHEE'I' 19 

UNI'f IV 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OE' 

MORE THAN 50 
(acres) 

Site Index 

51-60 61-70 71-80 

12,800 5,900 :o 

43,000 25,700 17,000 

111,300 55,800 22,500 

0 0 0 

900 400 300 

81-90 

0 

1,500 

0 

0 

0 

N 
0 



WORKSHEET 20 

UN Irr ALL 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

LESS THAN 50 
(acres) 

Site Index 

11-20 21-30 31-40 

0 7,600 164,100 

0 0 63,500 

1,400 12,200 98,700 

0 3,000 47,100 

0 0 60,600 

41-50 

307,500 

302,800 

508,800 

187,000 

108,400 

N 
I-' 



WORI<SHEE'I' 21 

UNIT ALL 

Forest Type 

Oak 

Maple/ 
Basswood 

Aspen/ 
Balsam Poplar 

Paper Birch 

Elm/Ash 

AREA OF MINNESOTA COMMERCIAL FOREST LAND 

BY FOREST TYPE AND SITE INDEX CLASS OF 

MORE THAN 50 
(acres) 

Site Index 

51-60 61-70 71-80 

225,500 134,800 39,500 

465,100 316,400 103,800 

1,359,000 1,950,200 1,360,000 

389,000 289,800 69,500 

78,100 11,200 3,600 

81-90 

12,100 

32,300 

469,700 

10,900 

0 

l'J 
l'J 
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WORKSHEET 23 

If 100% of growing 
stock = fuel 

tri If 40% of residue .6 rl -~ = fuel rd 0.i 16 0 0.i ·rl ·rl 
.µ ~ .c: Total wood for fuel 
(J) u 
Q) 

~ 0 Q) 

~~~ Annual availability 
over 20 years 

If 100% of growing 

J 
stock = fuel 

If 25% of residue 
JS§ = fuel 
16 c2 ~ 
.µ l--1 Total wood for fuel 
(J) rl Q) 
Q) rd > 
~ :::1 0 Annual availability ~~& over 20 years 

WOOD RECOVERABLE FROM LOW PRODUCTIVITY LANDS 
(THOUSAND CUBIC FEET) 

SURVEY UNIT 

UNIT l UNIT 2 UNIT 3 UNIT 4 S'I1ATE 

409,100 358,300 198,100 102,300 1,067,800 

224,200 196,300 108,600 56,100 585,200 

633,300 554,600 306,700 158,400 1,653,000 

31,665 27,730 15,335 7,'120 82,650 

409,100 358,300 198,100 102,300 1,067,800 

140,100 122,700 67,800 35,100 365,700 

549,200 481,000 265,900 137,400 1,433,500 

27,460 24,050 13,295 6,870 71,675 

N 
,{,:::. 
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WORKSHEET 24 - WOOD REMOVED ANNUALLY FROM 

COMMERCIAL FOREST LAND, BUT NOT USED 

BY SOURCE AND UNIT1 

(THOUSAND CUBIC FEET PER YEAR) 

SOURCE UNIT I UNIT II UNIT III UNIT IV STATE 

1. MERCHANTABLE RESIDUE 
RES UL TING FROM 
LOGGING2 

2 .--;T;;; RE-;;VALS 3 -
a. Portion available 

from timber stand 
improvement, land 

1,974 

- -
2 ,026 893 167 5,060 

- - - - - - - -

clearing, etc. (2,920) (5,715) (7,097) (2,154) (17,886) 

b. Portion available 
from reclassifica­
tion of commercial 
forest land. (2,145) (4,177) (5,213) (1,587) (12,122) 

TOTAL OTHER REMOVALS 5,065 9,892 12,310 3,741 30,978 

TOTAL (1+2) 7,039 11,918 13,203 3,908 36,068 

1) Growing stock volume only. 
2) The unused merchantable volume of harvested trees left on the harvest 

site and/or the unintentional tree mortality resulting from damages 
sustained during harvest operations. 

3) The merchantable portion of trees removed but not utilized for products 
and trees "removed" from commercial forest land status because of 
changes in land classification. The U.S. Forest Service estimated 
1/3 of the total volume was generated by the former (2a} and all was 
recoverable while of the remaining two-thirds (2b) only one-third would 
be recoverable. This determination was based on the fact that roughly 
24 percent of the volume lost to land reclassification changed to ~rban 
and 21 percent changed to crooland. It was then assumed that 66 per:cerit 
of this volume on land reclassified as urban and 100 percent of the 
volume on land reclassified as cropland would be available for fuel. 

NOTE: Although this total volume is considered to be sustainable 
through the future, only 70% will be available for fuel in 
1985 due to increasing utilization for traditional wood products. 
This trend toward greater utilization will then continue beyond 
1985. 



WORKSHEET 2 5 

MINNESOTA FOREST LAND SUMMARY - 1979 

Type of Forest Land Subtotal Acres 

Commercial Forest Land 

Unproductive Forest Land 

Other Forest Land 

a) Cropland with Trees 65,700 

b) Improved Pasture with Trees 90,100 

c) Wooded Strips 158,900 

d) Idle Farm with Trees 7,900 

e) Windbreaks 151,000 

f) Wooded Pasture 135,000 

Urban 

Total Acres 

13,700,000 

1,835,100 

608,000 

1,200,000 

N 
m 



WORKSHEET 26 
ANNUAL MORTALITY OF GROWING STOCK BY UNIT AND CAUSE 

(thousand cubic feet per year) 

UNIT 1 a UNIT 2b UNIT 3 UNIT 4 STATE 

INSECTS 5,483 1,284 --- --- 6,767 

DISEASE 32 ,841 34,785 8,833 4,417 80,876 

FIRE 120 3,968 2,444 1,154 7,686 

ANIMALS 2,046 1,461 --- --- 3,507 

WEATHER 6,343 12,582 4,595 342 23,862 

LOGGING 333 240 214 --- 787 

TSI 703 --- --- --- 703 

LAND 
CLEARING --- 45 --- --- 45 

CONVERSION -

OTHER: 7,627 8,167 l '197 318 17,309 

TOTAL 55,496 62,532 17,283 6,231 141,542 

a. Includes Superior National forest 

b. Includes Chippewa National Forest 

NOTE: Because annual mortality occurs at low rates over large areas, it is 
unlikely that such material can be recovered unless it occurs on sites 
which are conventionally harvested for merchantable live roundwood. In 
this way, 2.5% of the annual mortality is currently recoverable and 5% 
will be available in 1985 due to increased harvesting activities. 

N 
-..,J 
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WORKSHEET 2 7 

UNIT 1 

SOURCE OF BIOMASS 

Residue from actual and 
projected annual harvest 

Harvest of low productivity 
forests 

Volume from timber nremoved 11
1 

but not used 

- Merchantable timber 
- Residue 

Annual mortality 

Volume available from 
noncommercial forest land 

- Urban 
- Other 

TOTAL 

MINNESOTA 
WOOD RECOVERABLE ANNUALLY FOR ENERGY USE 

(Thousand Cubic Feet) 

YEAR & METHOD OF HARVEST 

iqso 1985 
MANUAL 

RECOVERY 
l 'Rnimrlwnnn) 

24,400 

27,500 

8,000 
2,400 

1,920 

/ 

40 
1,150 

66,110 

MECHANICAL 
CHIPPING 

39,000 

31,700 

8,000 
3,900 

2,240 

860 

85,700 

MANUAL 
RECOVERY 

{ 'R r. l 1 n rl t~~ n n rl \ 

27,400 

27,500 

5,600 
2,400 

3,840 

740 
1,150 

68,630 

MECHANICAL 
CHIPPING 

43,900 

31,700 

5,600 
3,900 

4,480 

860 

90,440 

l 11· 

N 
o:> 



WORKSHEET 28 

UNIT 2 

SOURCE OF BIOMASS 

Residue from actual and 
projected annual harvest 

Harvest of low productivity 
forests 

Volume from timber "removed", 
but not used 

- Merchantable timber 
- Residue 

Annual mortality 

Volume available from 
noncommercial forest land 

- Urban 
- Other 

TOTAL 

MINNESOTA 
WOOD RECOVERABLE ANNUALLY FOR ENERGY USE 

(Thousand Cubic Feet) 

YEAR & METHOD OF HARVEST 

iqso 1985 
MANUAL 

RECOVERY 
I R r. 1 m rh,r n n r1 ) 

23,400 

24,100 

13 ,600 
4,100 

2,100 

930 
2,350 

70,580 

MECHANICAL 
CHIPPING 

37,500 

27,700 

13,600 
6,500 

2,420 

1,070 

88,790 

MANUAL 
RECOVERY 

( H n 11 n rh.r r. r. rl \ 

34,300 

24,100 

9,500 
4,100 

4,200 

930 
2,350 

79,480 

MECHANICAL 
CHIPPING 

54,800 

27,700 

9,500 
6,500 

4,840 

i,070 

104,410 

N 
\..0 
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WORKSHEET 29 

UNIT 3 

SOURCE OF BIOMASS 

Residue from actual and 
projected annual harvest 

Harvest of low productivity 
forests 

Volume from timber "removed", 
but not used 

- Merchantable timber 
- Residue 

Annual mortality 

Volume available from 
noncommercial forest land 

- Urban 
- Other 

TOTAL 

MINNESOTA 
WOOD RECOVERABLE ANNUALLY FOR ENERGY USE 

(Thousand Cubic Feet) 

YEAR & METHOD OF HARVEST 

lg so 1985 
MANUAL 

RECOVERY 
( Rnnnrlwnnrl) 

3,800 

13,300 

15,100 
4,500 

580 

2,880 
7,890 

48,050 

MECHANICAL 
CHIPPING 

6,100 

15,300 

15,100 
7,200 

670 

3,320 

47,690 

MANUAL 
RECOVERY 

( R n 11 n rh,1 n n rl \ 

5,100 

13,300 

10,500 
4,500 

1,160 

2,880 
7,890 

45,330 

MECHANICAL 
CHIPPING 

8,200 

15,300 

10,500 
7,200 

1,340 

3,320 

45,860 

( c! 

w 
0 



WORKSHEET 30 

UNIT 4 

SOURCE OF BIOMASS 

Residue from actual and 
projected annual harvest 

Harvest of low productivity 
forests 

Volume from timber "removed", 
but not used 

- Merchantable timber 
- Residue 

Annual mortality 

Volume available from 
noncommercial forest land 

- Urban 
- Other 

TOTAL 

MINNESOTA 
WOOD RECOVERABLE ANNUALLY FOR ENERGY USE 

(Thousand Cubic Feet) 

YEAR & METHOD OF HARVEST 

lqso 1985 
MANUAL 

RECOVERY 
( P ()lln rhrnnrl) 

1,200 

6,900 

4,500 
1,300 

210 

1,820 
1,530 

17,460 

MECHANICAL 
CHIPPING 

2,000 

7,900 

4,500 
2,100 

240 

2,090 

18,830 

MANUAL 
RECOVERY 

f T?n11nnwnnii\ 

1,400 

6,900 

3,100 
1,300 

420 

1,820 
1,530 

16,470 

MECHANICAL 
CHIPPING 

2,200 

7,900 

3,100 
2,100 

480 

2,090 

17,870 

w 
I-' 
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APPENDIX B 

LOGGED AREA ANALYSIS 

Sununary of Logged Area Residue Survey Sample and 
Results (Table 1) 

Wood Residue Volumes by Sources and Sale Area 
Sampled (Worksheets 1-9) 

Minnesota Timber Production by Product and Species 
(Table 2, Worksheets 10-13) 

Logged Area Residue Volume by Product and Species 
(Worksheets 14-22) 

Logged Area Residue Volume by Diameter Class and 
Species (Worksheets 23-31) 

Volume of Residue as a Percent of Volume Harvested 
(Table 3) 

Logged Area Residue by Forest Type, Logging Method, 
and Residue Class (Table 4) 

Residue Volume per Acre by Species Group and Forest 
Type (Table 5) 

Volume of Wood Residue 3 Inches or Greater in Diameter 
Available by Manual Recovery by Forest Type, Logging 
Method, and Species Group (Table 6) 

Percent of Residue Volume that is 8 Feet or Greater 
in Length, Available by Mechanical Recovery, by 
Forest Type and Logging Method (Table 7) 



TABLE 1 SUM.MARY OF LOGGED AREA RESIDUE SURVEY SAMPLE AND RESULTS 

(cubic feet and green tons) 

!CHAINS NUMBER SAMPLED 
l-UREST ILGGING HARVESTED VOLUME 

'IYPE ME'IHOD OF OF AREA PER ACRE RESIDUE VOLUME PER ACRE 
SAMPLE SITES (acres} 

cubic ft tons cubic ft. tons Million B'IU 

PINE Short wood 297 7 1~0 1803.9 31.98 30J.9 5.39 63. 17 

Tree Length 307 10 110 3073.3 55.4 213.56 3.85 45.12 

SPRUCE - Shortwood 250 8 128 959.8 16.09 267.14 4.48 52.51 
BAI.SAivl Tree Length 204 3 84 2193.8 42.60 98.38 1.91 22.39 

ASPEN-
BIRCH Short wood 322 9 163 1789.0 33.13 514.78 9.36 109.70 

'l'ree Length 364 11 168 1951.0 33.64 448.31 7.76 90.95 

Full Tree 339 6 150 1791.0 30.88 276.81 4.76 55.79 

NORIHERN 
lIAI~DS Clearcut 280 10 153 1284 .1 29.95 995.55 23.22 272. 14 

Partial cut 297 12 230 435.6 9.84 491.79 11. 11 130.21 

- LU)eC:. 91 cu. 6:t/co1Ld .to c.onvetLt .ta c.ubA..c. 6ee;t ;to {ncl.ude. ball.I<.. 

- Ton..6 1tep0Jtte.d a;t 45% mo,b.,.tu!Le c.untent {d!Ly wei.ght bCl6,U.,). Hea;t va.e.ue= 11. 72 1nLf..U.on BTU/Tan 

- RuA..due volwne .to a mirUinwn .top dia.me.te.Jt o 6 2. 6 inc.hu 

- 1 Cha.{.n = 66 6e.et. 

- Ll.6ed -6cune tia:tA..o 06 c.ub.i..c. 0.t. .to torUi Cl6 g.iven by .type on logged Mea wo1Llv.ifie.e.t/.i 1-91 appendix. 

w 
w 



WOOD RESIDUE VOLUMES BY SOURCESa AND SALE AREA SAMPLED 

Worksheet _L 

27-LOO 

cover Type Pine 
~--:-~~~~~~~~~ 

Logging Method Shortv.ocx:l/Clearcut 

Standing Tree Volurreb/Acre Larding Residue Volurre Total 
Starx:ling 

(Estinated to a 2. 6 and 
Totald mininurn top diaireter) Landing --Recovered Sale Total 

Volurre Area (Cubicc Cubic 
Sale # Region Chains (COrds) (Acres) (Cords) Feet) (Cubic Feet) cords Cubic Feet Feet/Ac Cu. Ft./k 

C-0903 1 10 59 2.5 0.1 7.9 9.1 2.0 158.0 75.8 86.l 

C-0738 1 25 95 7 0 0 0 5.0 395.0 67.7 67.7 

C-0614 1 26 93 5 0 0 0 3.8 300.2 72.0 72.0 

C-8044 3 42 483 21 0 0 0 0 0 0 0 

(11 Sale 3 142 1,168 71 0 0 0 14.0 1,106.0 18.7 18.7 

Area) 
165.9 190.8 0.2 15.8 2.4 218.1 c-8146 3 16 53 8 2.1 

A-3648 2 36 626 15 0 0 0 0 0 0 0 

-~ --· 

Total 297 2,577 129.5 

PERCENT OF STANDING THAT IS MERCHANTABLE 0 --

a. Sources of residue incltrle standing tirnter, \o.CXXl volwres accunulated at the landing, and logged area residue on the site. 
b. Standing trees remaining on the site following harvest that should have b2en renoved. 
c. Measured irerchantable volune of trees axording to inventory guides (ba.sed on 79 cubic feet per cord) . 
d. An estimate of the total volurce to a 2.6 rnininum top diarreter(rased on the relationship be~ the volurce per acre harvested 

and the residue volurre per acre). 

Total 
Logging 

Area 
Residue 

Cu. Ft./k 

213.6 

w 
~ 



WOOD RESIDUE VOLUMES BY SOURCEsa AND SALE AREA SAMPLED 

Worksheet 2 

27-LOO 
Cover Type ~--~P_in_e~~--~--~~ 

Logging Method Treelengthf;learcut 

Standing Tree Voh.nreb/Acre Larrling Residue Volurre Total 
Standing 

(Estimated to a 2.6 and 

Totald minim..:un top diaireter) Landing 

Recovered Sale Total 
Volurre Area (Ct,lbicc Cubic 

Sale f Region Chains (COrds) (Acres) (Cords) Feet) (Cubic Feet) Cords Cubic Feet Feetj.Ac Cu. Ft./Ac 

C-3542 2 27 428 13 0 0 0 4 316 24.3 24.3 

C-5309 2 12 130 3.5 0 0 0 0.5 40 11.4 11.4 
C-5295 2 12 120 3.5 0 0 0 0 0 0 0 
A-2933 2 39 400 16 0 0 0 0 0 0 0 
C-3491 2 25 201 6 0 0 0 0 0 0 0 
A-3522 2 42 418 17 0 0 0 0 0 0 0 
A-3869 1 12 100 3.5 0 0 0 0 0 0 0 
A-3314 1 20 259 10 0 0 0 10 790 79.0 79.0 
A-3742 1 18 295 3 0 0 0 9 711 237.0 237.0 
A-3549 1 100 1,364 35 0 0 0 50 3,950 112.9 112.9 

Total 307 3,715 110.5 73.5 5,807 52.6 

PERCENT OF STANDING THAT IS MERCHANTABLE --

a. SOurces of residue include standing timter, v.a:xl volurres acCUillllated at the landing, and logged area residue on the site. 
b. Standing trees remaining on the site following harvest that should have ~ rerroved. 
c. ~asuroo nerchantable volurre of trees occording to inventory guides (based on 79 cubic feet per cord). 
d. An estimate of the total volurre to a 2. 6 minim.Dn top diarreter (l::ased on the relationship l::etween the voltme per acre harvested 

arrl the residue voh.nre per acre) • 

Total 
Logging 

Area 
Residue 

Cu. Ft./Ac 

303.9 

w 
Ul 



WOOD RESIDUE VOLUMES BY SOURCESa AND SALE AREA SAMPLED 

Worksheet _J_ 

27-LOO 

Cover Type Spruce-Balsam 

Logging Method Shortwxxl/Clearcut 

Standing Tree Volurreb/ocre Landing Residue Volurre Total 
Standing 

(Estimated to a 2.6 and 

Totald mininum top diarreter) Landing 

Recovered Sale Total 
Volurre Area (Cubicc Cubic 

Sale f Region Chains (COrds) (Peres) (Cords) Feet) (Cubic Feet) Cords CUbic Feet Feet/Ac Cu. Ft./k 

C-2247 1 20 167 11 1.8 142.2 163.5 0 0 0 184.9 

C-0934 1 25 129 6 0 0 0 3.5 276.5 46.l 46.l 
C-3929 2 15 103 6.5 0.2 15.8 18.2 0 0 0 20.5 

B-0141 2 26 99 10 5.1 402.9 463.3 0 0 0 523.8 
C-3171 2 42 363 22 2.2 173.8 199.9 0 0 0 225.9 
B-0124 2 15 33 5 0 0 0 0 0 0 0 
C-4135 2 9 171 4.5 0.1 7.9 9.1 0 0 0 10.3 
C-3882 2 98 285 63 1.0 79.0 90.9 2.0 158.0 2.5 151.3 

Total 250 1,350 128 

PERCENT OF STANDING THAT IS MERCHANTABLE 83 --

a. Sources of residue inchrle standing timber, ~ volurres accurrulated at the landing, and logged area residue on the site. 
b. Standit~J trees remaining on the site following harvest that should have teen rerroved. 
c. Measuroo nerchantable volume of trees according to inventory guides (based on 79 cubic feet per cord) • 
d. An estimate of the total volurre to a 2.6 minirrum top diameter (based on the relationship between the volurre per acre harvested 

and the residue volurre per acre). 

Total 
1Dgg1ng 

Area 
Residue 

Cu. Ft./Pc 

267.1 

w 
O'! 



WOOD RESIDUE VOLUMES BY SOURCESa AND SALE AREA SAMPLED 

Worksheet _i_ 

27-LOO 

Cover Type 

Logging Method 

Spruce· Balsam 

Tree Length/Clearcut 

Standing Tree Volurreb/Acre Landing Residue Volurre Total 
Standing 

(Estimated to a 2.6 and 

Totald minim.nu top diarreter) Landing 

Recovered Sale Total 
Volurre Area (CUbicc CUbic 

Sale I Region Chains (Cords) (kres) (Cords) Feet) (Cubic Feet) Cords CUbic Feet Feet/Ac cu. Ft./Jlc 

C-3917 2 15 216 7 0.4 31.6 36.3 0 0 0 41.l 

A-3402 2 159 1;477 62 0.8 63.2 72. 7 0 0 0 82.2 

C-4203 2 30 332 15 0.8 63.2 72. 7 5.0 395.0 31.6 113.8 

Total 204 2,025 84 

PERCENT OF STANDING THAT IS MERCHANTABLE 100 --
a. Sources of residue iocltrle staming t:i.ml:€r, WXJd. volunes accurrulated at the landing, and logged area residue on the site. 
b. Standing trees remaining on the site following harvest that should have men renoved. 
c. tveasured rrerchantable volillTC of trees according to inventory guides (based on 79 cubic feet per cord). 
d. An estimate of the total volurre to a 2. 6 rnininum top diarreter (based on the relationship l:etween the volune per acre harvested 

and the residue volurre per acre). 

Total 
IDgging 

Area 
Residue 

CU. Ft./Jlc 

98.4 

w 
-....) 



WOOD RESIDUE VOLUMES BY SOURCESa AND SALE AREA SAMPLED 

Worksheet 

27-LOO 

5 Cover Type' ~~As_._pen~~~~~~~~ 

Logging Method Shortv.x:x:id/Clearcut 

Standing Tree Volurreb/.Acre Landing Residue Volwre Total 
Standing 

(Estimated to a 2.6 and 

Totald rninim.J.m top diameter) Landing 

Recovered Sale Total 
Vo lune Area (Cub ice -· Cubic 

Sale I Region Chains (Cbrds) (.Acres) (Cords} Feet) (Cubic Feet} Cords CUbic Feet Feet/fie Cu. Ft./.Ac 

C-8284 75 547 38 0.1 7.9 10.3 0.7 55.3 1.5 11.8 
C-0908 1 40 575 16 0 0 0 5.8 458.2 28.6 28.6 
C-8344 3 22 105 11 0.7 55.3 71.9 3.7 292.3 26.6 98.5 
C-8365 3 20 206 10 0 0 0 0.9 71.l 7.1 7.1 
B-0159 2 35 741 20 0 0 0 0.1 7.9 0.4 0.4 
B-0149 2 34 133 18 1.3 102.7 133.5 0 0 0 133.5 
C-2771 1 20 273 15 3.7 292.3 380.0 0.8 63.2 4.2 384.2 
C-3051 2 36 223 18 2.7 213.3 277.3 1.6 126.4 7.0 284.3 
C-0761 l 40 402 17 0 0 0 26.0 2054 120.8 120.8 

Total 322 3,205 163 

PERCENT OF STANDING THAT IS MERCHANTABLE -2§_ 

a. Sources of residue irx:::lt.rle standing tllul::er, ~ volunes accurrulated at the landing, and lCXJged area residue on the site. 
b. Standin:J trees remaining on the site following harvest that should have teen rerroved. 
c. ~asured nerchantable volurre of trees according to inventory guides (based on 79 cubic feet per cord). 
d. An estimate of the total volurre to a 2.6 minimum top diameter(based on the relationship retWE:en the volune per acre harvested 

and the residue volune per acre). 

Total 
l.Dgging 

Area 
Residue 

CU. Ft./Ac 

514.8 

w 
00 



WOOD RESIDUE VOLUMES BY SOURCESa AND SALE AREA SAMPLED 

Worksheet 6 

27-LOO 
Cover Type --=As:.=ipe=:.:.n..__~~~~~~~ 

Logging Method Tree Length/Clearcut 

Standing Tree Volrureb /.Ac:re Landing Residue Volune Total 
Standing 

(Estimated to a 2. 6 and 

Totald minirrum top dianeter) Landing 

Recovered Sale Total 
Volurre Area (Cubicc Cubic 

Sale.# Region Chains (Cords) (.OCres) (Cords) Feet) (Cubic Feet) Cords Cubic Feet Feet/Ac Cu. Ft./.OC 

C-1846 1 26 550 20 0.3 23.7 30.8 4 316 19.0 49.8 
C-1884 1 40 575 17 0.3 23.7 30.8 3.5 276.5 19.5 50.3 
C-2613 1 14 316 7 0 0 0 0 0 0 0 
B-6905 3 64 577 32 0 0 0 0 0 0 0 
B-6906 3 60 470 30 0 0 0 0 0 0 0 
C-3465 2 30 80 4 0 0 0 0 0 0 0 
C-4199 2 30 263 11 0 0 0 1 79 8.6 8.6 
C-3151 2 33 175 16 0 0 0 0 0 0 0 
C-4201 2 27 200 9 0 0 0 0 0 0 0 
B-9606 1 20 226 16 0 0 0 8 632 47.4 47.4 
C-1638 l 20 171 6 0 0 0 18 1,422 284.4 284.4 

Total 364 3,603 168 

PERCENT OF STANDING THAT IS MERCHANTABLE 67 

a. Sources of residue include standing timl::er, v.o:::d voluncs accunulated at the landing, and logged area residue on the site. 
b. Standing trees remaining on the site following harvest that shcJuld have teen rcnDvcd. 
c. f''lcasurcd rrcrchantable volilllc of trees according to inventory guides (based on 79 cubic feet per cord). 
d. An estimate of the total volurre to a 2.6 mininrun top diaireter (rosed on the relationship ret~en the volune per acre harvestcu 

and the residue volwre per acre). 

Total 
l.a:jging 

Area 
Residue 

Cu. Ft./Ac 

448.3 

w 
l...O 



WOOD RESIDUE VOLUMES BY SOURCESa AND SALE AREA SAMPLED 

Worksheet _7_ 

27-LOO 
Cover Type ~~--"As_.._.pe ......... n~~~~--~ 

Logging Method Fulltree/Clearcut 

Standing Tree Volurreb/Acre Landing Residue Volurre Total 
Standing 

(Estimated to a 2.6 and 

Totald mini.rnJm top diaireter) Landing 

Recovered Sale Total 
Volurre Area {Cubicc .· Cubic 

Sale t Region Chains (COrds) (Acres) (Cords) Feet) (Cubic Feet) Cords CUbic Feet Feet/Ac Cu. Ft./Ac 

C-2492 1 40 305 16 0 0 0 2 158.0 11.9 11.9 

C-1806 1 20 270 9 0 0 0 2 158.0 21.l 21.1 

C-8126 3 76 753 38 LO 79 102.7 1.8 142.2 4.5 107.2 

C-8136 3 80 518 40 0.3 23.7 30.8 10.3 813. 7 24.4 55.2 

B-7529 2 81 546 30 0 0 0 0 0 0 0 

C-4242 2 42 560 17 0 0 0 0 0 0 0 

Total 339 2,952 150 

PERCENT OF S'l'ANDING THAT IS MERCHANTABLE 31 --

a. Sources of residue iochrle starrling t:imter, 'V.OJ('J. volurres accurrulated at the landing, and logged area residue on the site. 
b. Startling trees remaining on the site following harvest that should have lx=en rerroved. 
c. ~asure:i rrerc.hantable volWTe of trees according to inventory guides (based on 79 cubic feet per cord). 
d. An estimate of the total volurre to a 2.6 mininum top diameter (based on the relationship between the volurre per acre harvested 

and the residue volurre per acre) • 

Total 
IDgging 
Area 

Residue 

CU. Ft./Ac 

276.8 

.J::>. 
0 



WOOD RESIDUE VOLUMES BY SOURCESa AND SALE AREA SAMPLED 

Worksheet ..JL 
27-LOO 

Cover Type Northern Hardv.c>od s 

Logging Method Shortv.c>od/Clearcut 

Standing Tree Volurreb/Acre Landing Residue Volt.me Total 
Standing 

(Estimated to a 2.6 and 

Totald rninim.un top dianeter) Landing 

RecoVf>.Xed Sale Total 
Volurre Area (Cubicc Cubic 

Sale t Region Chains (COrds) (Acres) (Cords) Feet) (Cubic Feet) Cords Cubic Feet Feet/Ac Cu. Ft./Pc 

C-9732 5 16 59 8 0.2 15.8 23.7 0 0 0 23.7 

C-4462 2 31 462 19 0.1 7.9 11.9 3.0 237.0 12.5 24.4 

B-6296 2 32 315 18 0.5 39.5 59.3 1.5 118.5 6.6 65.9 

C-8418 3 62 389 31 0 0 0 10.l 797.9 25.7 25.7 

C-9733 5 20 71 10 1.4 110.6 165.9 5.0 395.0 39.5 205.4 

C-9731 5 21 71 11 1.0 79.0 118.5 0 0 . 0 118.5 

Private 5 6 154 10 0.9 71.1 106.7 0 0 0 106.7 

Private 5 10 192 5 1.4 110.6 165.9 0 0 0 165.9 

Private 5 20 32 10 0.2 15.8 23.7 0 0 0 23.7 

Private 5 62 414 31 1.0 79.0 118.5 3.0 237.0 7.6 118.5 

Total 280 2,159 153 

PERCENT OF STANDING THAT IS MERCHANTABLE 9 

a. Sources of residue ioclude standing t~, wxx1 volurres accurrulated at the landing, and logged area residue on the site. 
b. Standin.J trees n'.maining on the site following harvest that should have reen rerroved. 
c. Measured nerchantable volurre of trees according to inventory guides (ba.sed on 79 cubic feet per cord) • 
d. An estima.te of the total volwre to a 2.6 minimum top diaireter(based on the relationship between the vollllre per acre harvested 

arrl the residue volLUTe per ocre) • 

-

Total 
Logging 

Area 
Residue 

Cu. F't./Pc 

995.6 

.t::. 
I-' 



WOOD RESIDUE VOLUMES BY SOURCESa AND SALE AREA SAMPLED 

worksheet --2_ 

27-LOO 
Cover Type Northern Hardwoods 

Logging Method ShorbM:lod/Partialcut 

Standing Tree Volrnreb/Acre Landing Residue Volurre 'Ibtal 
Standing 

(Estimated to a 2. 6 and 

Totald mininum top dianeter) Landing 

Recovered Sale Total 
Volurre Area (Cubicc Cubic 

Sale I Region Chains (Cbrds) (Acres) (Cords) Feet) (Cubic Feet) Cords Cubic Feet Feet/Ac Cu. Ft./Ac 

Private 5 20 64 10 1.1 86.9 130.4 0 0 0 130.4 

Erickson 1 35 201 58 1.1 86.9 13004 10 790.0 13.6 144.0 

IC-4645 2 30 54 14 0 0 0 6 474.0 33.9 33.9 

C-3220 2 29 151 15 0.1 7.9 11.9 2 158.0 10.5 22.4 

C-8211 3 40 61 20 0.2 15.8 23.7 7 553.0 27.7 5L4 

Schunarnan 1 20 109 37 0.3 23.7 35.6 6 474.0 12.8 48.4 

llaagenson 1 20 16 30 0 0 0 0 0 0 0 

B-8894 1 15 107 6 2.6 205.4 308.1 5 395.0 65.8 373.9 

C-8455 3 14 188 7 0.3 23.7 35.6 0 0 0 35.6 
u...:.7529 2 13 52 3 0 0 0 0 0 0 0 

Private 5 28 35 14 0.3 23.7 35.6 3 237.0 16.9 52.5 

C-9759 5 33 63 16 2 158.0 237.0 3 237.0 14.8 251.8 

Total 297 1,101 230 

PERCENT OF STANDING THAT IS MERCHANTABLE 5 --

a. Sources of residue include starrling timber, w::x:xl volrnres acCUITlllated at the landing, and logged area residue on the site. 
b. Starrling trees remaining on the site following harvest that should have been renoved. 
c. Measured ncrchantable volurre of trees according to inventory quides (based on 79 cubic feet per cord). 
d. An estim:lte of the total volurre to a 2. 6 mininum top diarreter (rosed on the relationship l::etween the volurre per acre harvested 

and the residue volurre per a-::re). 

'Ibtal 
Logging 

Area 
Residue 

CU. Ft./Ac 

491.8 

.i:::. 
N 



'l'ABU: 2 

UNIT ALL 

Product 

Pulp (roundv.ood 
& chips) 

Sa\'4\Ulls (Lb!:.-) 

Posts & Poles 
( cormercial) 

I.DJs (exr:ort) 

Lath 

Shavings 

Do1.~ls 

Veneer (export) 

Veneer (local) 

Posts (local ) 

Staves 

'l'otal Cords 

Ave. Cords/ Acre 

-itAcrr:s n~estooi\: 
(t i0uscmc acres) 

Projl-jCted Increase 
By l(j85 (cords) 
1985 ProJected 
Total 

MINNESOTA TIMBER PRODUCTION BY PRODUCT and SPECIES 

(In Thousand Standard Cords) 
1979 

SPECIES 

J Pine N & W Fir Spruce Tama- Cedar Aspen Pine rack 

141.9 16.6 117.4 152.9 35.8 837.6 

81:7 54.8 19.9 10.0 .4 12.0 195.6 

14.4 15.0 9.0 

1.0 .2 

22.5 

7.7 

.2 4.0 

.5 .5 5.4 

239.2 86.9 137.5 162.9 36.7 26.4 1,067.4 

18 25 16 18 18 14 16 

13.29 3.55 8.59 9.05 2.04 1.89 66. 71 

542.8 

1,610.2 

Birch Other 
Hdvrls 

6.7 31.2 

7.2 143.l 

12.0 

15.0 

8.0 

3.5 .3 

1.0 

1.0 

32.4 196.6 

16 10 

2.03 19.66 

3.2 19.2 

35.6 215.8 

* Presented with updated acreage figures. In the text, Table 1 acredge figures will vary slightly. 

TOTAL 

1,340.1 

524.7 

38.4 

13.2 

22.5 

7.7 

15.0 

8.0 

7.8 

7.6 

1.0 

1,986.0 

xxx 

126.81 

565.2 

2, 551. 2 

J:>. 
w 



V..OHE~l !EE'l' 10 
UNIT_I __ 

Product 

Pulp (roundwoOO. 
& chips) 

Sahnrills 

Posts & Poles 
( caurercial) 

Logs {export) 

Lath 

Shavings 

l.XJwels 

Veneer (expJrt) 

Veneer (local) 

Posts (local) 

Staves 

'IUI'AL CORDS 

PPUJa~rw IrJCREASE 
nv JQ8S 

19 85 PROJF .. CI'ED 
'ffYT'lU 

MINNESOTA TIMBER PRODUCTION BY PRODUCT and SPECIES 

(In Thousand Standard Cords) 

1979 

SPECIES 

J Pine N&W Fir Spruce Tama- Cedar 'Aspen 
P:ine rack 

68.2 6.5 71.3 118.5 18.3 391.8 

46.2 28.6 11.8 5.4 .1 10.2 39.9 

7.9 7.8 8.5 

1.0 .2 

.2 

4.0 

• 1 .2 .2 3.0 

123.4 43.1 83.3 123.9 18.6 21.7 435.9 

108.0 

~A< Q 

Birch 
other 
Hdv..ds 

2.5 18.5 

3.5 7.8 

15.0 

3.5 

24.5 26.3 

2.5 2.6 

?7 () ')R q 

TOTAL 

695.6 

153.5 

24.2 

1.2 

.2 

15.0 

7.5 

3.4 

900.7 

113.l 

lnl< 8 

~ 

~ 



WJRI\SHEE'l' 11 

UNI'I' II 

Product 

Pulp (rOW1dvvcx:xl 
& chips) 

Sawmills 

Posts & Poles 
(ca.mercial) 

l.,oj s ( expJrt) 

Lath 

Shavings 

Dol.vels 

Veneer (export) 

Veneer (lccal) 

Posts (local) 

Staves 

'lDl'AL COHDS 

PRCAJEX:'l'f:D INCHEASE 
lC)Hk 

1985 PROJEC'l'ED 
'lOl'AL 

MINNESOTA TIMBER PRODUCTION BY PRODUCT and SPECIES 

{In Thousand Standard Cords) 

~ 

SPECIES 

J Pine N & W Fir Spruce Tama-
Cedar Aspen Pine rilek 

67.9 7.5 46.1 34.3 15.3 403.9 

33.8 23.2 8.0 4.5 .2 1.8 140.4 

6 .. 5 7.2 .5 

20.8 

4.4 

. 1 .3 .2 2.3 

-·-. - .. 

108.3 38.2 54. 1 38.8 15.7 4.6 569.5 

394.2 

963. 7 

Birch Other 
Hdv.ds 

9.0 

3.2 54.3 

1.0 

3.2 64.3 

.3 6.0 

3.~ 'U). 3 

TOTAL 

584.0 

269.4 

14.2 

20.8 

4.4 

2.9 

1.·0 

896.7 

400.5 

1297.2 

oJ::>. 
Ul 



~\UHhSHEE'l' 12 

UNI'l'--1.IL 

Product 

Pulp (row1dvxxd 
& chips) 

Sawmills 

Posts & Poles 
( ccmrercial) 

IDgs (exf'Ort) 

Lath 

Shavings 

DJv.els 

Veneer (export) 

Veneer (lex:: al) 

Posts ( lcx::al) 

Staves 

TOl'AL CORDS 

P.RQJECTE'D INCREASE 
TW l4Ri::. 

1985 PHU.Jl.::c't'ED 'lOJ'Al 

MINNESOTA TIMBER PRODUCTION BY PRODUCT and SPECIES 

(In Thousand Standard Cords) 
1979 

SPECIES 

J Pine N & W Fir Spruce Tama- Cedar Aspen 
Pine rack 

5.8 2.6 .2 41.1 

1. 7 2.8 . 1 .1 .1 15.2 

1.5 

3.3 

.1 

7.5 5.4 .1 .l .4 61.l 

40.5 

101.6 

Birch 
Other 
Hdw:ls 

3.2 3.7 

.5 58.9 

.3 

.5 

3.7 63.4 

.4 6.3 

4.1 4.1 

TOTAL 

56.6 

79.4 

1.5 

3.3 

.3 

.6 

141. 7 

47.2 

188.9 

~ 
O') 



~v'OHKSillil:,"I' 13 

UNIT IV 

Product 

Pulp (roundva:xi 
& chips) 

Sawnills 

·Posts & Poles 
(connercial) 

Legs (export) 

Lath 

Shavings 

~ls 

Veneer ( a'fX)rt)' 

Veneer (lcx::al) 

Posts ( lcx::al) 

Staves 

TOTAL CORDS 

PROJEL"TED INCREASE 
BY lQRt; 

1985 PHO.JECTED 'TO'IAI 

MINNESOTA TIMBER PRODUCTION BY PRODUCT and SPECIES 

(In Thousand Standard Cords) 
1979 

SPECIES 

J Pine N & W Fir Spruce Tama- Cedar Aspen 
Pine rack 

\ 

2.0 .8 

.2 • 1 

.1 

.2 2.0 .l .9 

.1 

LO 

Birch 
Other 
Hdw:ls 

22. 1 

12.0 

8.0 

.5 

42.6 

4.3 

46.9 

TOTAL 

2.8 

22.4 

12.0 

8.0 

.6 

45.8 

4.4 

50.2 

.t::::. 
-.....J 



WORKSHEET 14 

SPECIES 
WITHIN 

C..'OVERI'YPE 

105 
Jack pine 

375 
Paper birch 

833 
Oak 

746 
Aspen 

95 
Black spruce 

ror.AL 

48 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

UNIT OF 
MEASURE Fuelw:x::rl 

cu-ft/PC 74.33 
Ton/PC 1.32 

% 24 

cu-ft/PC 13.21 
Ton/PC .23 

% 6 

cu-ft/AC 0 
Ton/N.::. 

% 

cu-ft/AC 15.62 
Ton/N:. .26 

% 5 

cu-ft/PC 2.81 
Ton/N.:. .05 

% 1 

cu-ft/AC 105.97 
Ton/N.:. 1..86 

% 36 

Cover Type: Pine 
Logging Method: Shortwood/ 

Clearcut 

PROCU:T 
'IUrAI, 

Pulpwo:d SawlQ'.3' CUll Wo::rl 

79.35 0 52 .17 205.85 
1. 41 .93 3.66 

25 17 66 

0 0 0 13.21 
.23 

6 

1.65 0 0 1.65 
.03 .03 

59.34 0 5.42 80.38 
1.06 .10 1.42 

19 2 26 

0 0 0 2.81 
.05 

1 

140.34 0 57.59 303.90 
2.50 1.03 5.39 

45 19 100 



WORKSHEET 15 

SPECIES 
WI'IHIN 

COVERIYPE 

105 
Jack pine 

125 
Red pine 

129 
White pine 

375 
Paper birch 

746 
Aspen 

12 
Balsam fir 

94 
White spruce 

'IDI'AL 

49 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

UITT OF 
MEASURE Fuelvo:d 

cu-ft 84 .17 
Ton/1£. 1 .51 

% 39 

cu-ft 1.57 
Tons/1£. .03 

% 1 

a.i-f t 3.39 
Tons/AC .06 

% 2 

cu-ft 9.37 
Tons/1£. .17 

% 4 

cu-ft 1.47 
Tons/AC .03 

% 1 

cu-ft 22.48 
Tons/1£. .40 

% 10 

cu-ft 7.80 
Tons/1£. .14 

% 4 

cu-ft 130.25 
Tons/1£. 2.34 

% 61 

Cover Type: Pine 
Logging Method:"""Tree length/ 

Clearc•J.t 

PROCCCT 
'IU:rAL 

Pulpv.o:d Saw leg CU.11 Wco:l 

54.84 0 0 139.02 
.98 2.49 

26 65 

0 0 0 1. 57 
.03 

1 

4. 61 0 0 8.00 
.08 .14 

2 4 

11 • 13 0 0 20.50 
.20 .37 

5 9 

0 0 0 1.47 
0 .03 

1 

0 0 0 22.48 
.40 

10 

12. 72 0 0 20.52 
.25 .39 

6 10 

83.30 0 0 213.56 
1. 51 3.85 

39 100 



WORKSHEET 16 

SPECIES 
WITHIN 

COVERIYPE 

375 
Paper birch 

12 
Balsam fir 

95 
Black spruce 

746 
Aspen 

316 
Maple 

543 
Ash 

972 
Elm 

951 
Basswcx:x:l 

241 
N. white 

cedar 

'IDI'AL 

50 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

UNIT OF 
MEASURE Fuel~ 

cu-ft/AC 23.39 
Tons/N:. .40 

% 9 

cu-ft/AC 62.87 
Tons/PC 1.05 

% 24 

cu-ft 1.57 
Tons/N:. .03 

% 1 

cu-ft/N:. 29.26 
Tons/AC. .49 

% 11 

cu-ft/AC 8.91 
Tons/AC .15 

% 3 

cu-ft/N:. 2.68 
Tons/JC .04 

% 1 

Cu-ft/AC 8.67 
Tons/AC • 14 

% 3 

cu-ft/N: 6. 72 
Tons/J:C. • 11 

% 2 

cu-ft/AC 0 
Tons/AC 

% 

cu-ft/AC 144.07 
Tons/PC 2.41 

% 54 

Cover Type: Spruce-Balsam 
Logging Method: Shortwood/ 

Clearcut 

PROI:XX:T 'I'CTAL 
Pulp.-.o:xi Saw leg CUll Wco::i 

35.71 0 0 59.10 
.60 1.00 

13 22 

30.49 0 0 93.36 
.51 1 .56 

11 35 

0 0 0 1.57 
.03 

1 

39.28 0 0 68.54 
.65 1 • 14 

15 26 

0 0 0 8. 91 
• 15 

3 

0 0 0 2.68 
.04 

1 

2.62 0 0 11 .29 
.04 .18 

1 4 

0 0 0 6. 72 
• 11 

2 

14.97 0 0 14.97 
.27 .27 

6 6 

23.07 0 0 267. 14 
2.07 4.48 

46 100 



WORKSHEET 17 

SPECIES 
WI'IHIN 

CO'iJERI'YPE 

95 
Spruce 

375 
Pat:er birch 

12 
Balsam Fir 

746 
Aspen 

543 
Ash 

741 
Balsam· Poplar 

316 
Maple 

972 
Elm 

'IOTAL 

51 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

UNIT OF 
MEASURE Fuelv.o::d 

cu-ft/AC 7.78 
Tons/AC • 15 

% 7 

cu-ft/AC 13.67 
Tons/AC .27 

% 14 

cu-ft/AC 11 .56 
Tons/AC .23 

% 12 

cu-ft/AC 2.74 
Tons/AC .05 

% 3 

cu-ft/AC 3.21 
Tons/AC .06 

% 3 

cu-ft/AC 3.09 
Tons/AC .06 

% 3 

cu-ft/AC 12.59 
Tons/N:. .25 

% 13 

cu-ft/AC .99 
Tons/.M: .02 

% 1 

cu-ft/AC 55.63 
Tons/N:. 1.09 

% 56 

Cover Type: Soruce-Balsam 
Logging Method: Tree Length/ 

Clearcut 

PRODr.X:'T 
'IOI'F.L 

Pulp.-.o::d Sawlog- OJ..11 Wcx::x:l 

0 0 0 7.78 
• 15 

7 

7.38 0 13.54 34.59 
.14 .26 .67 

8 14 36 

2.45 0 3.77 17.78 
.OS .07 .35 

2 4 18 

15.61 0 0 18.35 
.30 .35 

16 19 

0 0 0 3.21 
.06 

3 

0 0 0 3.09 
.06 

3 

0 0 0 12.59 
.25 

13 

0 0 0 .99 
.02 

1 

25.44 0 17.31 98.38 
.49 .33 1 • 91 

26 18 100 



WORKSHEET 18 

SPB:IES 
WI'IHrn 

CCN.ERI'YPE 

746 
Aspen 

12 
Balsam fir 

375 
Pa:r;:er birch 

951 
BasS\..o:xl 

543 
Ash 

833 
Oak 

316 
Maple 

741 
Balsam poplar 

318 
Sugar maple 

'IOI'AL 

52 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

tJN1T OF 
MEASURE Fuelv.co:i 

cu-ft/.N: 58.30 
Ton/.N: 1.06 

% 11 

cu-ft/.N: 11.92 
Ton/.N: .22 

% 2 

cu-ft/Fi: 80.37 
Ton/.N: 1.46 

% 16 

cu-f t/OC 28.16 
Ton/.N: .51 

% 5 

cu-ft/AC 35.12 
Ton/OC .64 

% 7 

cu-ft/.N: 12.23 
Ton/OC .22 

% 2 

cu-ft/.N: 30.83 
Tcn/.N: .56 

% 6 

cu-ft/.N: 13.91 
Tcn/.N: .25 

% 3 

cu-ft/AC 2.49 
Ton/OC .05 

% • 5 

cu-ft/OC 273.33 
Ton/AC 4.97 

% s2.s 

Cover Type: Aspen 
Logging Method: Shortwood/ 

Clearcut 

PRODU:"I' 
'IOrAI, 

Pul~ Saw leg Cull Woa:l 

86.35 0 75.63 220.28 
1.57 1.38 4 .01 

17 15 43 

0 0 0 11. 92 
.22 

2 

45.79 0 0 126.16 
.83 2.29 

9 25 

0 0 0 28.16 
.51 

5 

12 .51 0 4.66 52.29 
.23 .09 .96 

2 1 10 

0 0 14.13 26.36 
.25 .47 

3 5 

2.38 0 0 33.21 
.04 .60 
.5 6.5 

0 0 0 13.91 
.25 

3 

0 0 0 2.49 
.05 
• 5 

147.03 0 94.42 514.78 
2.67 1. 72 9.36 

28.5 19 100 



WORKSHEET 19 

SPB:IF.s 
WI'IHIN 

COVERI'YPE 

746 
AsJ??Il 

12 
Balsam fir 

375 
Paper birch 

972 
Elm 

544 
Ash 

316 
Maple 

833 
Oak 

951 
Bassw:x::d 

'IOrAL 

53 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

tNIT OF 
MEASURE F\J.elw:xrl 

cu-f t/.N: 227.29 
Ton/AC 3.93 

% 51 

cu-ft/Jl..C 26.76 
Ton/AC .46 

% 6 

cu-ft/AC 19.08 
Ton/AC .33 

% 4 

cu-ft/OC 1.92 
Ton/AC .03 

% .5 

cu-ft/OC 2.36 
Ton/AC .04 

% 1 

cu-ft/AC 0 
Ton/AC 

% 

cu-ft/AC 38.75 
Ton/AC .67 

% 9 

cu-ft/AC 5.61 
Ton/N:. .10 

% 1 

cu-ft/OC 321. 77 
Ton/AC 5.56 

% 72.5 

Cover Type: Aspen 
Logging Method: Tree lenqth/ 

Clearcut 

PFDDCC'T 'IDI'AL 
PuJ.p...o:xl Saw leg CUll WCo:J. 

64.11 0 10.84 302.24 
1. 12 .19 5.24 

14 2 67 

13.89 0 0 40.65 
.24 .70 

3 9 

9.32 0 0 28.40 
.16 .49 

2 6 

4.65 0 0 6.57 
.08 • 11 

1 1 .5 

0 0 0 2.36 
.04 

1 

2.43 0 0 2.43 
.04 .04 

1 1 

7.95 0 0 46.70 
• 14 .81 

2 11 

2.27 0 11 .08 18. 96 
.04 .19 .33 
.5 2 3.5 

104. 62 0 21.92 448.31 
1.82 .38 7.76 

23.5 4 100 



WORKSHEET 20 

SPECIES 
WITHIN 

COVERI'YPE 

746 
Asf€!1 

12 
Balsam fir 

741 
Balsam FCPlar 

375 
Paper birch 

543 
Ash 

94 
Spruce 

972 
Elm 

316 
Red. maple 

318 
Sugar rraple 

833 
Oak 

'IDI'AL 

54 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

UNIT OF 
MEASURE Fuelw:x:rl 

cu-ft/AC 90.18 
Ton/AC 1.55 

% 33 

cu-ft/AC 7.30 
Ton/Fi:. • 13 

% 3 

cu-ft/AC 16.74 
Ton/Fi: .29 

% 6 

cu-ft/Fi: 13 .61 
Ton/P..C .23 

% 5 

cu-f t/P..C l. 70 
Ton/Fi::. .03 

% .5 

cu-f t/N: 2.28 
Ton/AC .04 

% .s 
cu-ft/AC 3.62 
Ton/AC .06 

% 1 

cu-ft/N: 7.74 
Ton/AC .13 

% 3 

cu-ft/AC 1.08 
Ton/AC .02 

% 0 

cu-ft/Fi: 5.77 
Ton/AC .10 

% 2 

cu-f t/l>C 149.49 
Ton/AC 2.58 

% 54 

Cover Type: Aspen 
Logging Method: Full tree/ 

Clearcut 

P:roou:T 
rorAI, 

PulpM:X:d Saw leg Cull WcaJ. 

54.75 0 59.78 204. 72 
.94 1.03 3.52 

20 22 75 

0 0 0 7.30 
.13 

3 

12.25 0 0 28.99 
.21 .so 

4 0 10 

0 0 0 13. 61 
.23 

5 

0 0 0 l. 70 
.03 
• 5 

0 0 0 2.28 
.04 
.s 

0 0 0 3.62 
.06 

1 

0 0 0 7.74 
.13 

3 

0 0 0 1.08 
.02 

0 

0 0 0 5.77 
• 10 

0 0 2 

67.00 0 59.78 276. 81 
1 • 15 1.03 4.76 

24 22 100 



WORKSHEET 21 

SPECIES 
WITHIN 

COVERI'YPE 

746 
Aspen 

375 
Paper birch 

951 
Basswccd 

972 
Elm 

823 
White oak 

833 
Red oak 

318 
Sugar rraple 

316 
Red maple 

543 
Black ash 

'I'Cfl'AL 

55 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

UNIT OF 
MEASURE Fuel~ 

cu-ft/AC 64.57 
Ton/OC 1.46 

% 6 

cu-f t/OC 24 .64 
Ton/Fe. .56 

% 2 

cu-f t/OC 32.64 
Ton/AC .74 

% 3 

cu-ft/Fe. 1.12 
Ton/AC .03 

% 1 

cu-ft/AC 168. 16 
Ton/PC 3.82 

% 16 

cu-ft/AC 471.93 
Ton/AC 11.30 

% 49 

cu-ft/AC 8.78 
Ton/OC .20 

% 1 

cu-ft/PC 113.60 
Ton/PC 2.57 

% 11 

cu-ft/AC 0 
Ton/AC 

% 

cu-ft/Fe. 885.44 
Ton/AC 20.67 

% 89 

Cover Type: Northern Hdwds. 
Logging Method: Shortwood/ 

Clearcut 

PRODOCI' 
rorAL 

PtllpMX:d Saw leg CUll Wa:d 

8.66 0 1.94 75.17 
.20 .04 1. 70 

1 • 1 7. 1 

0 0 0 24.64 
.56 

2 

19 .15 0 0 51. 79 
.43 1.17 

2 5 

0 6 .16 0 7.28 
.14 • 17 
.5 1 .5 

0 0 0 168.16 
3.82 

16 

48.48 0 2.14 522.55 
1.16 .05 12 .51 
5 .2 54.2 

10.86 0 2.26 21.90 
.25 .OS .50 

1 .2 2.2 

0 0 0 113.60 
2.57 

11 

10.47 0 0 10.47 
.24 .24 

1 1 

97.62 6. 16 6.33 995.55 
2.27 .14 • 14 23.22 

10 .s .5 100 



WORKSHEET 22 

SPECIES 
WITHIK 

COVERI'YPE 

972 
Elm 

12 
Balsam fir 

318 
Sugar niaple 

541 
White ash 

951 
Bassw:::cd 

837 
Red oak 

746 
AsF€!1 

375 
Paper birch 

316 
Red niaple 

823 
White oak 

'IDI'Af, 

56 

LOGGED AREA RESIDUE VOLUME BY 
PRODUCT AND SPECIES 

UNIT OF 
MEASURE Fuelwx:d 

cu-ft/AC 163.50 
Ton/AC 3.61 

% 32 

cu-ft/AC 1 .21 
Ton/AC .03 

% .5 

cu-ft/AC 13.67 
Ton/AC .30 

% 2.5 

cu-ft/AC 15.57 
Ton/AC .34 

% 3 

cu-ft/AC 9.40 
Ton/AC .20 

% 2 

cu-ft/AC 5.17 
Ton/AC . 11 

% 1 

cu-ft/1'.C 80.68 
Ton/AC 1.95 

% 17.5 

cu-ft/AC 1.99 
Ton/AC .04 

% .5 

cu-ft/AC 12 .21 
Ton/AC .27 

% 2 

cu-ft/AC 104.05 
Ton/AC 2.43 

% 22 

cu-ft/AC 407.45 
Ton/AC 9.28 

% 83 

Cover Type: Northern Hdwd 
Logging Method: Short~ocd 

Partial c t 

PRODCCT 
'IorAL 

Pulp.-.;ccd Sawl~ CUliWccd 

0 0 19.93 183.43 
.43 4.04 

4 36 

0 0 0 1.21 
.03 
.5 

0 0 0 13.67 
.30 

3 

1.43 0 4.86 21.86 
.03 .11 .48 
.5 1 4 

0 5.18 0 14.58 
• 11 .31 

1 3 

0 0 0 5.17 
• 11 

1 

10.27 0 0 90.95 
.22 2.17 

2 20 

3.95 0 0 5.94 
.09 .13 
.5 1 

0 0 0 12.21 
.27 

2 

0 38. 72 0 142. 77 
.84 3.27 

8 29.5 

15.65 43.90 24.79 491. 79 
.34 .95 .54 11 • 11 

3 9 5 100 



WJRKSHEET 23 

57 

L03GED AREA PESIDUE VOLUME BY 
Dllil:E'F.....R CLASS AND SPECIES 

Cover Type: PL""le 
Legging Methcd; Short'1.ccd/ClearC'.Jt 

SPECIES UNIT DIAMETER CLASS * 
vrrTHm OF 

COVERTYPE ~AS URE 2" 4 fl 6" 8" 10 II TOTAL 

105 cu-ft 89.13 76.84 30.00 9.88 0 205.85 
Jack Pine Tons/N:. 1.58 1 .38 .53 .17 3.66 

% 29.3 25.3 9.9 3.2 67.7 

375 cu-ft. 13 .21 0 0 0 0 13.21 
Paper Birch Tons/AC .23 .23 

% 4.3 4.3 

833 cu-ft 0 1.65 0 0 0 1.65 
Oak Tons/AC .03 .03 

% .5 .5 

746 cu-ft 63.31 11. 65 5.42 0 0 80.3R 
Asp::n Tons/AC 1. 13 . 21 .09 1.43 

% 21 4 1.5 26.5 

95 cu-ft 2.81 0 0 0 0 2.81 
Black Spruce Tons/AC .05 .OS 

% 1 1 

TOTAL cu-ft 168.46 90.14 35.42 9.88 0 303.90 
Tons/AC 2.99 1.62 .62 .17 5.4 

% 55 30 12 3 100 

*The. cU..ame.-tVt cla..6 .¢ inte.,1w a..Ll Me M ~ ol.J...ow.¢ : 
(2) 2.6-2.9 .lnc.he...o (4) 3.0-4.9 -<.nc.he.:6 (6) 5.0-6.9 .lnc.hLl (S) 7.0-8.9 .lnc.hLl 

( 1 o J 9. 0 inc.he.ti a.rid. gJte.Ue/t 



. 

58 

LCGGED AREA RESIJXJE VOllME BY 
DIAMETER CLASS AND SPECIES 

Cover Type: Pine 
Legging M:::tho:l: Treelength/Clear:::-:.it 

SPECIES UNIT DIAMETER CLASS* 
WI'IHIN OF 

COVERI'YPE ~AS URE 2" 4" 6" 8" 10 11 TOTAL 

105 cu-ft 39.53 55.40 27.46 16.63 0 139.02 
Jack Pine Tons/AC .71 .98 .50 .30 2.49 

% 18 26 13 8 65 

125 cu-ft 1.57 0 0 0 0 1.57 
Red Pine Tons/AC .03 .03 

% 1 1 

129 cu-ft 3.39 4.61 0 0 0 8.00 
White pine Tons/.~ .06 .08 .14 

% 2 2 4 

375 cu-ft 12. 11 8.39 0 0 0 20.50 
Paper birch Tons/AC .22 • 15 .37 

% 5 4 9 

746 cu-ft 1.47 0 0 0 0 1.47 
Asi:;en Tons/AC .03 .03 

% 1 1 

12 cu-ft 17.12 5.36 0 0 0 22.48 
Balsam fir Tons/AC .30 • 10 .40 

% 8 2 10 

94 cu-ft 14.57 5.95 0 0 0 20.52 
White spruce Tons/AC .27 • 12 .39 

% 7 3 10 

'IDI'AL cu-ft 89.76 79.71 27.46 16.63 0 213.56 
Tons/AC 1.62 1.43 .so .30 3.85 

% 42 37 13 8 100 

*The. dh.J.me..tVt clew~ inte.ttva..lo Me M 6oUow¢: 
(2) 2.6-'2.9 J_nc.hu (4) 3.0-4.9 inch.co (6) 5.0-6.9 -Utc.he..o (8) 7.0-8.9 J..nc.he..o 
( 10) 9. 0 -i..nc.he..o a.nd gJte.a.-tVt. 



59 

LC.GGED AREA RESIDUE vULOME BY 
DD.METER CLASS AND SPECIES 

Cover Type: Spruce-Balsam 
Legging Methcd.: Shorb..a:xl/Clearcut 

SPECIES UNIT DIAMETER CLASS* 
WI'IHlli OF 

C'CJVt::".....RI"lPE MEASURE 2" 4" 6" 8" 1 O" TOTAL 

375 cu-ft 59 .13 0 0 0 0 59.13 
Paper birct Tons/AC 1.00 1.00 

% 22 22 

12 cu-ft 64.90 24.01 4.45 0 0 93.36 
Balsam fir Tons/AC 1.08 .40 .07 1.55 

% 24 9 2 35 

95 cu-ft 1.57 0 0 0 0 1.57 
Black spruce Tons/PC. .02 .02 

% 1 1 

746 cu-ft 39.26 18.64 0 10.64 0 68.54 

Aspen Tons/AC .65 .31 .18 1. 14 
% 15 7 4 26 

316 cu-ft .94 7.97 0 0 0 8.91 

Maple Tons/AC .02 .13 .15 
% .5 2.5 3 

543 cu-ft 2.69 0 0 0 0 2.69 

Ash Tons/AC .05 .05 
% 1 1 

972 cu-ft 7.98 3.31 0 0 0 11 .29 

Elm Tons/AC • 14 .06 .20 
% 3 1 4 

951 cu-ft 6.73 0 0 0 0 6.73 

Basswoo:J. Tons/AC • 11 . 11 
% 2 2 

241 cu-ft 14.97 0 0 0 0 14.97 

N. White Tons/AC .26 .26 

Cedar % 6 6 

IDrAL cu-ft 198. 17 53.93 4.45 10.64 0 267. 19 

Tons/AC 3.33 .90 .07 • 18 4.48 
% 74.S 19.5 2 4 100 

* The dJ..am u eJr. c..la.o ~ int eJr. v a.Lo a.tte M 6 o.Uow.<> : 
(2) 2.6-2.9 -tnc.hu (4) 3.0-4.9 .<.nc.hu (6) 5.0-6.9 .<.nc.hu (8) 7.0-8.9 J..nc.hu 
(10) 9.0 J..nc.hu and g~e.a..teJr.. 



1i'DRKSHEET 26 

60 

I..03GED AREA RESIDUE VOLUME BY 
DIAMETER CLASS MID SPECIES 

Cover Type: Spruce-Balsa.."'Ll 
I..cgging ~tha:l: Treele.'1~11/Clearcut 

SPECIES UNIT DIAMETER CLASS'* 
WITHIN OF 

COVERI'YPE MEASURE 2" 4" 511 ' 8" 1 O" TOTAL 

95 cu-ft 5.51 2.27 0 0 0 7.78 
Black sprucE Tons/Pc. .11 .04 • 15 

% 6 2 8 

375 cu-ft 17.87 0 7.38 9.33 0 34.58 
Paper birch Tons/AC .35 • 14 • 18 .67 

% 18 8 9 35 

12 cu-ft 5.04 12.75 0 0 0 17.79 
Balsam fir Tons/Pc. .10 .25 .35 

% 5 13 18 

746 cu-ft 14.18 3.55 0 0 0 18.35 
Aspen Tons/AC .29 .06 .35 

% 15 4 19 

543 cu-ft 3.21 0 0 0 0 3 .21 
Ash Tons/N:. .06 .06 

% 3 3 

741 cu-ft 3.09 0 0 0 0 3.09 
Balsam i;oplai Tons/AC .06 .06 

% 3 3 

316 cu-ft 12.59 0 0 0 0 12.59 
Maple Tons/Jle .25 .25 

% 13 13 

972 cu-ft .99 0 0 0 0 .99 

Elm Tons/PC. .02 .02 
% 1 1 

'IOI'AL cu-ft 63.10 18.57 7.38 9.33 0 98.38 
Tons/Jle 1.24 .35 .14 • 18 1. 91 

% 64 19 8 9 100 

* The diame..te/t c...Uw.¢ .Z.n.tVtva..W aJte a...o 6oliow-0: 
(Z) 2.6-2.9 bic.hu (4) 3.0-4.9 .<.nc.hu (6) 5.0-6.9 ).nc.hu (8) 7.0-8.9 .<.nc.hu 
( 1 0) 9 • 0 .<.nc.hu and gJte.MVt 

I 



SPECIES UNIT 
WI'IHIN OF 

COVERI"lPE MEASURE 

746 cu-ft 
Aspen Tons/AC 

% 

12 cu-ft 
Balsam fir Tons/AC 

% 

375 cu-ft 
Paper birch Tons/AC 

% 

951 cu-ft 
Bassw:x:d Tons/AC 

% 

543 cu-ft 
Ash Tons/AC 

% 

833 cu-ft 
Oak Tons/AC 

% 

316 cu-ft 
Maple Tons/PC. 

% 

741 cu-ft 
Balsam popla ... Tons/AC 

% 

318 cu-ft 
Sugar maple Tons/AC 

% 

'ICfI'AL cu-ft 
Tons/P..C 

% 

61 

LCGGED AREA RESIDUE VOLUME BY 
DIAMEI'ER CLASS A."lD SP.Ex::IBS 

Cover Typ::: Asp="Jl 
U:;ggi.ng Methcd; Shortw:x:d/Clearcut 

DIAMETER CLASS* 

2" 4" 6" 8" 10 It TOTAL 

80.50 69.65 59.14 0 10.99 220.28 
1. 46 1.27 1.08 .20 4.01 

16 14 11 2 43 

5.35 1. 71 4.86 0 0 11.92 
• 10 .03 .09 .22 

1 .3 .7 2 

57.08 38.28 19.07 11.73 0 126. 16 
1.03 .70 .35 .21 2.29 

11 8 4 2 25 

25.77 2.39 0 0 0 28.16 
.46 .05 . 51 

4.5 .s 5 

22.85 6.87 0 22.57 0 52.29 
.42 .12 .42 .96 

5 1 4 10 

3.54 8.68 0 0 14. 14 26.36 
.07 .15 .25 
.5 1.5 3 5 

28.52 4.69 0 0 0 33.21 
.52 .08 .60 

5.5 1 6.5 

13. 91 0 0 0 0 13.91 
.25 .25 

3 3 

2.49 0 0 0 0 2.49 
.05 .05 
.5 .5 

240.01 132.27 83.07 34.30 25 .13 514.78 
4.36 2.40 1. 52 .63 .45 9.36 

47 26.3 15.7 6 5 100 

• The dia.me.;te..Ji c..l:w.o inteJt.va..Ll a.tt.e a..o 6oliow.¢: 
(2) 2.6-2.9 .<.nc.he...o (4) 3.0-4.9 -<.rte.fie..¢ (6) 5.0-6.9 .i . .11c.hLl (8) 7.0-8.9 inc.he..¢ 
(10) 9.0 .<.nc.hLl a.nd g~e..a.tVt. 



WJRKSHEET 28 

62 

I.D3GED APEA RESIDUE VOLUME BY 
DIAl."lETER CU\SS AND SPECIES 

Cover Typ::: As:ce.'1 
Legging Methcd: Treelencrth/Clearcut 

SPECIES UNIT DIAMETER CLASS * 
WITHIN OF 

OJVERIYPE MEASURE 2" 4" 6" 8" 1 O" TOTAL 

746 cu-ft 156.28 104. 10 34.99 0 6.87 302.24 
Aspen Tons/Ac 2.71 1.81 .60 .12 5.24 

% 35 22 8 2 67 

12 cu-ft 25.64 10.49 4.52 0 0 40.65 
Balsam fir Tons/AC .44 • 18 .08 .70 

% 6 2 1 9 

375 cu-ft 18.84 9.56 0 0 0 28.40 
Paper birch Tons/AC .33 • 16 .49 

% 4 2 6 

972 cu-ft 5.39 1 • 18 0 0 0 6.57 
Elm Tons/AC .09 .02 • 11 

% 1 .5 1 .5 

544 cu-ft 0 2.36 0 0 0 2.36 
IAsh Tons/P..C .04 .04 

% 1 1 

316 K:u-f t 2.43 0 0 0 0 2.43 
Maple Tons/AC .04 .04 

% 1 1 

833 cu-ft 29 .19 17.51 0 0 0 46.70 
Oak Tons/P.L: • 51 .30 • 81 

% 7 4 11 

951 cu-ft 16.68 2.28 0 0 0 18. 96 
Bass~ Tons/P.L: .29 .04 .33 

% 3 .5 3.5 

TOTAL cu-ft 254.45 147.48 39. 51 0 6.87 448.31 
Tons/AC 4.41 2.55 .68 • 12 7.76 

% 57 32 9 2 100 

* The cU.ametVl c.la.o.o .{.riteAva.U aJte. a..o 6oUow.o: 
(2) 2.6-2.9 .{.ncheA (4) 3.0-4.9 -tnche..6 (6) 5.0-6.9 irtcheA (8) 7.0-8.9 -tnc.hu 
( JO) 9. O -Lnc.he..6 a.ad gtr.e.a..te/t. 



~RKSHEE'T 29 

SPEC ITS UNIT 
WITHL.'J OF 

COV"ERT':i:.'PE MEASURE 

746 cu-ft 
Mpen Tons/llC 

% 

12 cu-ft 
Balsam fir Tons/AC 

% 

741 cu-ft 
Balsam PJPlar Tons/AC 

% 

375 cu-ft 
Paper birch Tons/AC 

% 

543 cu-ft 
Ash Tons/AC 

% 

94 cu-ft 
White spruce Tons/AC 

% 

972 cu-ft 
Elm Tons/J.J::. 

% 

316 cu-ft 
Maple Tons/AC 

% 

318 cu-ft 
Sugar maple Tons/AC 

% 

833 cu-ft 
Oak Tons/AC 

% 

TOTAL cu-ft 
Tons/lie 

% 

63 

LCGGED ;..REA RESIDUE \DLUME BY 
DIAME'F'M CLASS AND SPECIES 

Cover 'l"-.n;:e: ~ 
Legging .Metho::l: Fulltree/Clearcut 

DIAMETER CLASS * 
. 

2" 4" 6" 8" 10" TOTAL 

44.51 99.45 27 .13 11.65 21.98 204.72 
.76 1. 71 .47 .20 .38 3.52 

16 37 10 4 8 75 

2.56 4.74 0 0 0 7.30 
.05 .08 • 13 

1 2 3 

22.11 6.88 0 0 0 28.99 
.38 • 12 .so 

8 2 10 

8.06 1 .86 3.69 0 0 13. 61 
.14 .03 .06 .23 

3 .s 1 .s 5 

1. 70 0 0 0 0 1. 70 
.03 .03 

5 5 

2.28 0 0 0 0 2.28 
.04 .04 
.5 .s 

3.62 0 0 0 0 3.62 
.06 .06 

1 1 

7.74 0 0 0 0 7.74 
.13 • 13 

3 3 

1.08 0 0 0 0 1.08 
.02 .02 

0 0 

3.81 1.96 0 0 0 s. 77 
.07 .03 .03 

1. 4 .6 2 

97.47 114.89 30.82 11. 65 21.98 276.81 
1. 68 1.97 .53 .20 .38 4.76 

34.4 42. 1 11. 5 4 8 100 

*The. cU.a.mU:e/t cla..o-4 .{.n.tVtva-U evte. cw 6oUow~: 
(2) 2.6-2.9 -<.nc.he.o (4.) 3.0-4.9 J..nc.he.o (6) 5.0-6.9 -<.n.c.hu (8) 7.0-8.9 . .<.nc.he.o 
( 1 O) 9 • 0 J..nc.he.o a.nd g1t.eA.tVl. 



WJRKSHE:ET 30 

SPECIES UNIT 
WITHIN OF 

CQ\T"'.t:RI'YPE MEASURE 

746 cu-ft 
Aspen Tons/PC 

% 

375 cu-ft 
Paper birch Tons/AC 

% 

951 cu-ft 
Basswo::xi Tons/AC 

% 

972 cu-ft 
Elm Tons/PC 

% 

823 cu-ft 
White oak Tons/AC 

% 

833 cu-ft 
Oak Tons/AC 

% 

318 cu-ft 
Sugar maple Tons/AC 

% 

316 cu-ft 
Maple Tons/AC 

% 

543 
Ash 

TOTAL ci..1-ft 
Tons/.'Af:. 

% 
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l..()3GED AREA P.ESIDU'E VOLUME BY 
DIAMETER CLASS AND SPECIES 

DIAMETER CLASS* 

211 4" 611 

46.29 7.00 0 
1.05 .16 

4.5 .6 

16. 13 8.51 0 
.37 • 19 

1. 5 .5 

20.24 27.63 3.92 
.46 .62 .09 

2 2.8 .2 

7.28 0 0 
.17 

1.5 

136. 15 32.01 0 
3.09 .73 

13.7 2.3 

377.93 42.21 26.25 
9.08 .96 .58 

39 4.2 3 

19.64 2.26 0 
.44 .06 

2 .2 

109.07 0 4.53 
2.47 .10 

10.7 .3 

3.24 7.23 
.07 .17 
.3 .7 

735.97 126,85 34.70 
17.20 2.89 • 77 
75.2 11. 3 3.5 

*The. dJ..ame.;tVt c.ta....6.¢ .{.ntVtva.U aA.e. cw 6oUo~: 

Cover ~JP=: Northe....rn Hardr,..co::ls 
Lo;Jging Methcd: Short"t.CX::d/Clearc'-lt 

8" 10 It TOTAL 

0 21.88 75.17 
.49 1. 70 

2 7. 1 

0 0 24.64 
.56 

2 

0 0 51.79 
1.17 
5 

0 0 7.28 
.17 

1.5 

0 0 168. 16 
3.82 

16 

0 76.16 522.55 
1.89 12. 51 
8 54.2 

0 0 21.90 
.so 

2.2 

0 0 113.60 
2.57 

11 

10.47 
.24 

1 

0 98.04 995.56 
2.38 23.24 

10 100 

(2) 2.6-2.9 -<.nc.hu (4) 3.0-4.9 /..nc.hu (6) 5.0-6.9 inc.he,o (8) 7.0-8.9 h1c.hu 
( l 0) 9. 0 iric.hu :z.nd 9-'te.a.te.-t. 
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LCGGED ARE/I.. RESIDUE VOLUME BY 
DIAMETER CIA.SS AND SPECIES 

Cover Type: Northern Hardw:cds 
Legging Methoo: Shcrtr...co:l/Partialcut 

SP:OCIES UNIT DIAMETER CLASS * 
WI'.IHIN OF 

COVERI'YPE MEASURE 2" 4" 6" ' 8" 1 Q II TOTAL 

972 cu-ft 111.93 17 .91 15.85 6.51 31.23 183.43 
Elm Tons/AC 2.49 .39 .34 • 14 .68 4.04 

% 24 3 3 1 6 37 

12 cu-ft 1.21 0 0 0 1. 21 1. 21 
!Balsam fir Tons/AC .03 .03 

% .5 .5 

318 cu-ft 11.67 2.00 0 0 0 13.67 
Sugar maple Tons/N: .03 .04 .04 

% 2 1 3 

541 cu-ft 6.06 0 15.80 0 0 21.86 
White ash Tons/AC • 13 .35 .48 

% 1 3 4 

951 cu-ft 13.39 1. 19 0 0 0 14.58 
Bassv.co:i Tons/AC .28 .03 .31 

% 2.5 .5 3 

837 cu-ft 2.26 2.91 0 0 0 5.17 
Red oak Tons/AC .05 .06 • 11 

% .5 .5 1 

746 cu-ft 80.68 4.53 5.74 0 0 90.95 
AsfeI1 Tons/N: 1.94 . 10 .13 2.17 

% 17 1 1 19 

375 cu-ft 4.96 .98 0 0 0 5.94 
Paper birch Tons/AC • 11 .02 .13 

% .8 .2 1 

316 cu-ft 7.73 4.48 0 0 0 12.21 
Maple Tons/AC .18 .09 .27 

% 1 .5 .5 2 

823 cu-ft 129.45 0 13.32 0 0 142. 77 
White oak Tons/N: 2.98 .29 3.27 

% 26.5 3 29.5 

'ICTAL cu-ft 369.34 34.00 50.71 6.51 31.23 491.79 
Tons/OC 8.45 .73 1. 11 • 14 .68 11 . 11 

% 76.3 6.7 10 1 6 100 

•rhe cU.ame.-t.e/1.. cla.4.o .{.nteJt.va..lo Me a..o 6oUoW-O: 
(2) 2.6-2.9 .{.n.c.hu (4) 3.0-4.9 J..11.c.he..6 (6) 5.0-6.9 .i..nc.hu (8) 7.0-8.9 J...nc.lie.-6 
( I 0) 9 • 0 J..rtc.hu a.rid gJt.e.atVt.. 
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TABLE 3 VOLUME OF RESIDUE AS A PERCENT OF VOLUME HARVESTED 

(Cubic feet/Acre) 

FOREST LCGGING VOLUME VOLUME PERCENT RESIDUE 
TYPE METHOD HARVESTED RESIDlJEb PER VOLUME a c 

H.n..RVESTED 

PINE Shortv.c.cd 1803.9 303.9 16.8% 

Tree Length 3073.3 213.5 6.9% 

·-
SPRU'.:E- Shorb..ca:l 959.8 276.2 27.8% 

BALSAM Tree Length 2193.8 98.4 4.5% 

ASPEN - Shortv.c.cd 1789.0 514.8 28.8% 
BIFOI Tree Length 1951. 0 448.3 23.0% 

Full Tree 1791.0 276.8 15.5% 

NORIHERN Clearcut 
1284,l 

995.6 
77.5% 

HARamDS Partial cut 435.6 491.8 112.9% 

a - AU logg,tng me:tho~ Me. cte.CVtc.u.t e.xc.e.pt .fo NoJz.:thVtn HCVtdwood type..o. 
Irt NoJz.:thVtn HCVtdwood type, cte.Mc.u.t a.nd paJt..tUtl c.u.t LU>e. .ohoWJood 
logg,{,ng method. 

b - Me.MWte.d Jte..o..i..du.e. vol. down to 2.6" cli.ame.tVt only. 

c - U.oe.d '1 i c.ubic. 0e.et/ c.01td ,Z.n c.onve.Mion. 



'l'ABI.E 4 

LOGGED AREA RESIDUE BY FOREST TYPE, LOGGING METHOD, AND RESIDUE CLASS 

(Cubic Feet r:ni Green 'rons) 

MERCHANTABLE RESIDUE VroD FUEL RESIDUE 
FOREST ux;crnG PER ACRE a PER ACRE 

TYPE ME."IHOD Cubic Feet Green Tons, Cubic Feet Green Tons 

PINE Short11XX)j 140.3 2.50 163.6 2.89 

Tree Lengtl 83.3 1.51 130.2 2.34 

Short11XX)j 123.1 2.07 144.1 2.41 
SPRUCE 
BALsAM Tree 

Length 25.4 .49 55.6 1.09 

Shortv.a:x:l 147.0 2.67 367.8 6.69 
ASPEN- Tree 
BIRCH Length 104~6 1.82 343.7 5.94 

Full 'l'ree 67.0 1.15 209.8 3.61 

Clearcut 103.8 2.41 891.7 20.81 
NOI{'I'HEI;:N 

Partial 
I:iARcw::DDS Cut 59.6 1.29 432.2 9.82 

a - Tlvi.-0 vo.twne c.ould have be.en !Le.moved at the. .time 06 ha.!tve.6.t. 

b - Re..6idlle. wught duvun.ined at 45% /.IC (d!i.y we.{.ght bM..W). 

c - Inc.ludu volwne. .to a mini.mwn d.i..a.metoi o 6 'Z. 6 ..i..nc.he..6. 

'IOrAL RESIDUE 
PER J.CRE c 

Cubic Feet Green Tons 

303.9 5.39 

213.5 3.85 

267.2 4.48 

98.4 1.91 

514.8 9.36 

448.3 7.76 

276.8 4.76 

995.5 23.22 

491.8 1.1. 11 

m 
..._J 
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TABLE 5 RESIDUE VOLUME PER ACRE BY SPECIES GROUP AND FOREST TYPE 

I 

Forest I..o;Jging Unit SPE'CIES GroJP 
Type Methcd of 'ICTAL 

Measure Hardw::x:xis Aspen Sof tv.o:x:is 

Shorn..o:d cu-ft 14.86 80.38 208.66 303.9 
Tons/P...C .26 1.42 3. 71 5.39 

Pil'lli % 5% 26% 69% 100% 

Tree Length cu-ft 20.50 1.47 191.59 213.56 
Tons/AC .37 .03 3.45 3.85 

% 9% 1% 90% 100% 

Shorn..o:d cu-ft 88.70 68.54 109.90 267.14 
Tons/AC 1.48 1 .14 1.86 4.48 

% 33% 26% 41% 100% 

SPRUCE- Tree Length cu-ft 51.38 21.44 25.56 98.38 
BALSAM Tons/AC 1.00 .41 .so 1.91 

% 52% 22% 26% 100% 

Shortv.c.cd cu-ft 268.67 234 .19 11. 91 514.78 
Tons/AC 4.88 4.26 .22 9.36 

% 52% 46% 2% 100% 

.ASPEN Tree Length cu-ft 105.42 302.24 40.65 448.31 
BIFCH Tons/AC 1. 81 5,24 .70 7.76 

% 24% 67% 9% 100% 

Full Tree cu-ft 32.99 233.71 9.58 276.S1 
Tons/AC .57 4.02 • 17 4.76 

% 12% 83% 3% 100% 

Clearcut cu-ft 920.38 75.17 0 995.55 
Tons/AC 21.52 1. 70 23.22 

% 93% 7% 100% 

Partial cut cu-ft 399.63 90.95 1 .21 491.79 

NORTHERN 
Tons/AC 8.91 2.17 .03 11 • 11 

HARI:WX)D.'.: 
% 79.5% 20% 5% 100% 



TABLE 6 
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VOLUME OF WCOD RESIDUE 3 INCHES OR GREATER Th1 DIAMETER AVAILABLE 
BY MANUAL RECOVE..-qy BY FDREST TYPE, LCGGING METHOD AfID SPECIES GROUP 

SPECIES GROUPS 

EDP.EST TYPE UX:-GING HAROmDS ASPEN SOPIWX)I.6 
METHOD 

'IDI'AL 

CU-ft/Acre CU-ft/Acre Cu-ft/Acre CU-ft/kre *Cords/ fa.ere 

PINE Shor~ 1.65 17.07 116.72 135.44 1. 49 
( 1 %) (13%) (86%) (100%) 

Tree Length 8.39 - 115.41 123.8 1.36 
(7%) (93%) (100%) 

SPR'OCE- Shor~ 11 .28 29.28 28.46 69.02 .76 
BALS.AM (16%) (43%) (41%) (100%) 

Tree Length 16. 71 3.55 15.03 35.28 .39 
I (47%) (10%) (43%) (100%) 

ASPEN-BIRCH Shorb>.ccd 128.42 139.78 6.57 274.77 3.02 
(47%) (51%) (2%) (100%) 

Tree Length 32.89 145.96 15. 01 193.86 2.13 
(17%) (75%) (8%) (1,00%) 

Full Tree 7. 51 167.09 4.74 179.34 1. 97 
(4%) (93%) (3%) (100%) 

NORI'HEP.N - Clearcut 112.18 10.27 - 122.45 1.35 
HA.RI»roD (92%) (8%) (100%) 

Partial cut 230. 71 28.88 - 259.59 2.85 
(89%) ( 11 %) (100%) 

* CUbic feet converted. to cords using 91 cu. ft. ;?er cord. 
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TABLE 7 
PERCENT OF PESIDUE VOLUME THJ.l.T IS 8 FEET OR GREATER IN 
LENGTH, AVAILABLE BY MECHANIOL RECOVERY BY FOREST 

TYPE AND LO::JGDJG .METHOD 

.PER:ENT OF RESIDUE 
FOREST LCGGING i.JOLUME - 8 FEET OR 

'IYPE METHOD MJRE rn LENGTH 

PINE Shorb.a:d 84% 

Tree Length 93% 

Sho~ - * 
SPRIX:E-BALSAM Tree Length 98% 

Shortwx:d 94% 
ASPEN-BIIOl Tree Length 82% 

Full Tree 88% 

NOR'IBEPN 
Clearcut 90% 

HARrWX>DS Partial cut 96% 

* Information not available at this time due to 
computer malfunction. 
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APPENDIX C 

PRIMARY AND SECONDARY 

WOOD PROCESSING RESIDUE SURVEY 
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PRIMARY RESIDUE SURVEY CONVERSION FACTORS 

CONVERSION FACTORS* 

Tons of Residue 

Bark = .57 gr. tons/1,000 bd. ft. In't 
Coarse = 1.34 gr. tons/1,000 bd. ft. In't 
Fine = .78 gr. tons/1,000 bd. ft. In't 

Cubic Feet Residue* 

Bark = 
Coarse = 
Fine = 

31 ft3/l,OOO bd. ft. In't Rule 
48 ft~/1,000 bd. ft. In't Rule 
28 ft /1,000 bd. ft. In't Fule 

To Convert Cubic Feet to Green Tons 

.57 g:r. tons/M 
Bark = 31 ft~/M = .018 gr. 

1.34 g:r~ tons/M 
Coarse = 48 ft /M = .028 gr. 

.78 51r. tons/M 
Fine = 28 ft3/M = .028 gr. 

THEREFORE 

Rule 
Rule 
Rule 

tons/ft 3 

tons/ft3 

tons/ft3 

and 54.4 ft 3/gr. 

and 38.8 ft 3/gr. 

and 35.9 
""1 

ft..)/gr. 

Bark = 1 cu. ft. = .018 tons and 36 lbs/ft3 
)or on an average 

Coarse = 1 cu. ft. = .028 tons and 56 lbs/ft 3 for total residue 
can use 

Fine = 1 cu. ft. = .028 tons and 56 lbs/ft3 38.5 ft3/ton 

tc 

tc 

tc 



RECORD #1 

73 
RESIDUE SURVEY 

MINNESOTA PRIMARY WOOD USERS 

DIRECTIONS: Place only one digit number in each space 

MILL#: Leave blank 

Col# 1- 5 

CARD,COUNTY MILL# 

[ 1 i I l J 
This survey form is designed for determining the types, amount, and use of wood 
residues generated by your mills in 197~ The information obtained from this 
survey will be used in publishing a directory of Minnesota wood users. 

A) COMPANY NAME 

B) MAILING ADDRESS: 

C) TELEPHONE 

D) CONTACT PERSON 

E) PLANT LOCATION COUNTY 

TOWNSHIP 

(i.e. Range W=9) Col# 6 -13 I I I 
F) TYPE OF PLAJ.'\JT: 

Code 

01 SAWMILL 
02 VENEER 
03 POLES, PILING, POSTS 
04 PULP 
05 CHIPPER 

G) MEASUREMENT 

Code 

1 LUMBER TALLY 
2 DOYLE LOG RULE 
3 SCRIBNER DECIMAL c 

Code 

0 6 WAFERBOARD 
07 PARTICLEBOARD 
08 SHAKES & SHINGLES 
09 FENCE 
10 LATH 

Code 

4 INTERNATIONAL ~-inch 
5 DOYLE-SCRIBNER RULE 
6 Std. CORD (4'x4'x96") 
7 CORD (4'x4'xl00") 

H) VOLUME PROCESSED FOR PRODUCTS PRODUCED IN 1979; 

1 Active in 1979 2 Inactive in 1979. 

If inactive, indicate processing 
potential when active. 

HARDWOODS 

CONIFERS Col# 30-40 

I) RADIUS o~ OPERATION (miles) 

M. bd.ft. 

I 

I 

I 
Col# 14-15 

Code 

11 SHAVING 
12 CHARCOAL 
13 BUILDING 
14 ENERGY 
15 OTHER 

bd. ft. Col# 

Cords Co.# 

Col# 

Cords 

Col# 41-4 3 

LOGS 

16 

17 

18 

SECTION 

I l 

D 
D 
D 

I J 

1=1 

! _) 



J) 

K) 

L) 

M) 

N) 

0) 

P) 

74 

MILL CLASSIFICATION: (Volume in M bd.ft.) 

Col# 44 D Code 

1 0-50 
2 51-100 
3 101-250 

SPECIES USED 

If inactive, 

Code 

4 251-500 
5 501-1,000 
6 1,001-5,000 

(percentage; %) 

indicate 
% when active. 

Col# 

PRIMARY PRODUCTS (choose three by most 

Code Code 
01 LUMBER 05 LATH 

(green or air dry) 06 PULP 
02 LUMBER 07 CHIPS 

Code 

7 s,001-10,000 
8 10,000+ 

CONIFER HARDWOOD ASPEN 

45-53 I I I I 
important first): 

Col# 54-59 [ 
Code 

11 WAFERBOARD 
12 EXCELSIOR 
13 SHINGLES & 

I I I l I 

choice 
#1 #2 

I I ! 

SHAKES 

#3 

I l 
Code 

17 VENEER 
18 STAVES 
19 OTHER 

(kiln dry) 08 POLES, PILING 14 BUILDING LOGS 
03 CANTS 09 POSTS 15 RUSTIC PRODUCTS 
04 TIES & TIMBER 10 SHAVINGS 16 FUEL WOOD 

PRIMARY EQUIPMENT (choose two by most important first): choice 
#1 #2 

Col# 60-63 I I I 
Code Code Code 

01 CIRCLE SAW 05 SCRAGG SAW 09 SHAVER 
02 BAND SAW 06 CHIP & SAW 10 FUELWOOD PROCESSOR 
03 BOLTER SAW 07 BARREL SAW 11 OTHER 
04 SASH GANG 08 CHIPPER 

MILL EQUIPMENT (check those that apply; Yes-Code 1, No-leave blank): 

WOOD TREATING: (indicate main process) 

Method(M) Chemical(C) 

M C 

Col# 7 2 - 73[ I 
1 COLD SOAK 1 CREOSOTE 
2 HOT SOAK 2 PENTA 
3 PRESSURE 3 SALTS 

YEAR of SURVEY COL# 74 - 75 

NOTE: END OF RECORD #1 
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RECORD #2 

Col# 1-5 

CARD COUNTY MILL# 

I 21 l I l l 
Q) PLANT RESIDUES (enter by percentage, if 100%, code to 99%) 

(Code c r1'y· rt:- .3 chtN. (tun'"};:/ . 91.1% i.:-.P- .St/'r"' ~ 1 'I~ 111.--Yd1vf.o) ) /'f!,:Jt..'tr:!.,, b/,1.+f k) 

DISPOSAL 

USED FOR: 

a) Manufacture of Fiber Prod. Col#(6-17) 

b) Indust. Fuel this Plant Col#(lS-29) 

c) Indust. Fuel Other Plants Col#(J0-41) 

d) Domestic Household Fuel Col#(42-53) 

BARK 
FINE RESIDUES 

sawdust 

---sold or given away--- i1i!1~iili!WlrnW ;rn;\jllirn!f\\l\pL \i\\HiWlii\lll~rn 
~~~ ......... ....:.:......., ....... ~ ....... .-.....~~ ........ ~~ ........ ~ ........................ ~ ................................ _,. ................ .,.... ........ .....i... 

e) Other Uses~~~~~~~-

NOT USED: (waste, landfill, 
etc.) 

Col# ( 66-17) 

TOTAL % (do not punch) -----------------

Q) RESIDUE ACCUMULATION 
(enter number of years of accumulation) 

(!ode -t'-O't"" ac... f 1 v-<., <.:¥' ~c9<. fJ1../R..) 

9 9 9 9 9 9 9 ' 9 9 9 9 9 



Unit 

11 

County 
cede 

9 

16 

36 

j8 

69 

11 

15 

18 

29 

31 

39 

44 

6B 

BO 

County 

CARL'JUJ 

cn:x 
KCUlHCtlWG 

LAK£ 

ST. 11..lllS 

tJlll'l 'lDl'ALS 

Al'li'.lli 

BIX.'KER 

BEL11W•U 

CJ\.SS 

C'.LEhl1i'IA'l1:H 

Cfa'J WJNG 

HllflliA.RU 

ITASCA 

I.AK£ of the W::OOS 

M.l\lllJll.n::IJ 

JUSEALl 

WlillEJ.;A 

U!ll'l' 'IDl'ALS 

t Processors 
i<ep:Jrting 

(llCtiW) 

20 

29 

6 

54 

llb 

48 

19 

18 

49 

11 

32 

10 

46 

8 

11 

25 

285 

RESIDUE TOTALS BY SURVEY UNIT AND COUNTY 

Total I Res iduE: 
Residue Not UsOO 

156,104 

22,282 

154.~26 

15, 154 

33,919 

38~,385 

52, 789 

14,362 

66,266 

178,208 

52,55& 

37 ,053 

13,365 

310, 793 

10,929 

3, 762 

11,209 

32,498 

803 ,812 

726 

956 

94, 180 

7 ,235 

14,)56 

117 ,453 

20,667 

J,004 

35,072 

153,236 

29,483 

10,608 

3,823 

95,423 

8,863 

1,665 

4,039 

11,873 

377 '756 

U,tlt 

Ill 

PklMARY PROCESSORS 

County 
Cede 

10 

13 

19 

21 

23 

'..!'.> 

27 

28 

30 

33 

40 

48 

4~ 

55 

56 

58 

62 

b6 

70 

71 

73 

77 

·;9 

82 

85 

bt 

(green tons) 

Co.mty 

ANOKA 

Bt:HlUl 

Cl\RVl:.:R 

OllSAl.JJ 

U/\K\Jl'A 

!XJUGLAS 

1-'Jli.M.)!<J:: 

CAJJl.JllUE 

l!EtUI::l'lN 

lliJU:J!U' 

lSAW'I 

KNWiEl2 

LI:: SULVH 

MILLE l.hCS 

MJKJ{}Sll!J 

OlHS'J'I::AJJ 

OJ'l'.ER TAIL 

PW!:: 

RAMSEY 

RICt: 

&111'!' 

Sllt:Rl.lllrnJE 

STEARNS 

'l\JlJll 

IU\UAS!lA 

WASllHlGIU< 

l'IJ>Jl.fJA 

lfHll~l'l' 

IJ!H'I 'IVJ'.ALS 

t Processor.. 
Repur:tlng 

(active) 

12 

28 

16 

0 

10 

2tl 

lb<; 

'l'otal I Residue 
Residue Not u....i 

1,487 

15, 121 

1,926 

0 

372 

1,314 

J,Ob/ 

2,842 

1,492 

26' 337 

702 

10, 122 

55,358 

13,512 

201 

4,568 

17 ,452 

0 

60 

1,493 

176 

8,4~0 

9,8L5 

2,921) 

328 

1,220 

180,3G4 

30 

1, 122 

2b0 

1,366 

12 

5,869 

91 

3,579 

3,39ti 

9,929 

842 

4, 154 

390 

12 

8U2 

2,lltil 

57 

42 

34 ,U20 

"--- ---+----

Unit 

lV 

1979 

Co.ll1ty 
Cod.t! 

12 
14 
17 
m 
u 
M 
.)2 

N 
~ 
fl 
41 
42 
43 
45 
46 
47 
~ 
51 
52 
53 
~ 
~ 
59 
~ 
61 
ti) 
M 
65 
67 
72 
~ 
78 
~ 
~ 

M 
ITT 

County 

UlG S'll:UE 
ULUE Elu:tm 
UlU-.N 
L1llPPl:l-/A 
L'LAY 
CXll'l\..tj\\l.llJl) 
lJJU.:£ 
f'AHll\li.lJI.:l' 
FH8l·lJOl<N 
Jf.L:KSCtJ 
KNJlJl~Ct!i 

Kl'l'l'::AU 
U.C QUI PJIHLE 
Lll>JL'OUl 
LYQ-J 
~L· U:DD 
MAHSllALL 
MARJ'!N 
~U::L:Kr:H 
~o;t:H 

MUHHAY 
NIC'!JUJ::r 
t-Ki:ll.ES 
NOl{l>U\N 
PENNIIJGJCH 
Pll'£S'IU·ll:: 
KlLK 
POPE 
Hill L/\1<£ 
RI:U·,l)Jlj 

MJNlLLB 
l~.1._'K 

SUILL'Y 
S'ILVllJS 
1'HAVEHSE 
1-IASl:.D\ 
WlVIUMA!< 
1-llLKIN 
YUJJ.l'I f·U·l>lClNE 

UNI'f '!Dl'Al!:i 

STATE 'JVJ'ALS 

• PrO::t!!>!iOCS 

&:[.oct.l.ny 
(activ.;) 

0 
0 
0 
1 
1 
4 
0 
0 
0 
1 
4 
0 
1 
6 
0 
0 
3 
0 

J4 

Wt> 

1\.>tdl I &:sidue 
lle::;Wut:: NOt Ust:d 

)6 

0 
0 
0 

2]0 
0 
0 
0 

t.O 
(,0 

261 
0 
0 
0 

15 
10, 310 

0 
2,369 
1, 182 

0 
0 

lJ,;107 
0 

8% 
0 
0 

1Y4 
523 
164 
456 

90 
0 
0 

7S 

671. 
0 
0 

31, ~JU 

l,J'ill,O'Jll 

2 
0 
0 
0 

60 
0 
0 
0 
0 

li> 
38 

0 
0 
0 

4 
1,336 

0 
11l1 
250 
0 
0 

2,5Y5 
0 
459 
0 
0 
122 
2J) 

JO 
182 
0 
u 
0 
0 
0 
0 

5<; 

S,&67 

~J4,ll% 

....., 

°" 
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CONVERSION FACTORS FOR ESTIMATING TONS AND CUBIC FOOT 
VOLUMES OF WOOD RESIDUES PRODUCED BY SECONDARY WOOD 
PROCESSORS. 

CUBIC FEET OF RESIDUE TO DRY TONS: 

Coarse 15 pounds/ft. 3 
.0075 ton/ft.. = or 

Shavings 20 pounds/ft. 3 
.01 ton/ft. 

3 
= or 

Sawdust and sanderdust = 20 pounds/ft. 3 .01 ton/ft. 3 or 

From: reprint by Massey Ferguson, Inc. (1967) 

CUBIC FOOT VOLUMES OF RESIDUE CONTAINERS: 

55 gallon drum 88 ft. 3 
= 

gallon = .625 ft. 3 
one 

cubic yard 27 ft. 3 
one = 

bushel = 15 ft. 3 
one 

~ 

3 
large commercial dumpster = 810 ft. 

regular commercial dumpster 96 ft. 3 
= 

9 ft. 3 
= garbage can 

silo (20x20x50') 16,200 ft. 3 

11 pick-up" load 130 ft. 3 
= 

From: various sources. 

WEIGHT ESTIMATES OF RESIDUE CONTAINERS: 

Dump Truck = 10 ton 

Semi-load = 20 ton 

Rail-box car =100 ton 

From: various sources 

3 
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TO CONVERT.BOARD FEET TO TONS: 

This conversion was used when the residues were given as 
a percent of the purchased board foot volume. 

One Board foot= 5.5 pounds 

One MBF = 2.75 tons 

From: reprint by Massey-Ferguson, Inc. (1967) 



CONVERSION FACTORS FOR ESTIMA'rING TONS OF WOOD RESIDUE PER THOUSAND 
BOARD FEET (MBF) OF WOOD USED FOR WOOD PRODUCTS. 

Softvood Hard Hardwood Soft Hardvood 
2 X Chip- % Shav- % l % % Chip- % Shuv- I 

inga MC 
I X Chip- I Shav- % x 

Type of Plant Ilark HG pable HC inga HC Fine MC Bark MC pnble HC Fine HC Bnrk KC pable MC ings HC Fine He 

0.04 19 0.38 19 - - - - 0.04 19 0.49 19 - - - - 0.02 19 0.33 19 -Planing Hill 
4 

\Jood Chip Hill 0.46 50 - - - - - - 0.90 60 - - • - - - - 0.62 88 
lli rdvood Flooring 
llr rd«too :l Dimc:na ioo 

(Cutatock).S 
Handle Blank:l6 
Vooden furniture 

frA.lllea 
Shingle:.. and Coop.er age 

Stock 
Hill \fork 
titchen Cabinets 
l~rdvood Veneer and 

Plyvood 

0.46 50 

Softwood Veneer ruid 0.~4 50 
Plyvood 

Structural Parts N.E.C. -
Bo:xea 1rnd Shook. 

Pallets anJ S~ids 
Wirebow1d Boxea 
Veneer and Plyvood 

Containers 
·Cooper.:ig<: 

Hobile Homes 
Pref~bricatcd Buildings -
Log l:iOlt.~6 

·Prucrvuive Tre11ting 
Pl!nts 

P4rticleboard 
Other Wood Pro~uct~ 
\Jooden lh.ndles 
Furniture 
Pulp and Paper 
Gum nn<l ~oo<l Chemicals 
Boot ~nd Shoe Cut 

Stoel<. 
f.arm H..achlne& and 

0.42 50 
0.61 50 

0.60 70 

Text tle t4chinea 
In<lualri~l P•ttcrna 
Tr•n~port1tion Equipment -
Hunical lnBtrumcnt5 
c; • .:~e) 11nJ Toya 

0.15 6 0.73 ~ 0.30 6 -
0.11 7 0.5J 1 0.22 7 - - 0.15 7 0.7] 7 0.30 1 - - 0.10 7 0.50 7 0.21 7 

- 0.67 60 2.65 65 - - 1.27 65 -
0.45 ll 0.79 12 0.14 12 - - O.J7 9 0.80 9 0.15 9 - - 0.25 9 0.55 9 0.10 9 

2.66 100 

0.45 12 
O.t9 12 

1.83 100 

- 0.47 100 0.63 60 2.66 65 

0.79 12 0.14 12 - - 0.37 9 
~ 0.17 12 - - . 0.25 9 

- 0.63 60 2.63 65 

0.76 100 

o.os 12 0.02 12 0.01 12 -
0.19 100 0.09 100 0.28 100 
o.49 60 . o.24 60 o.os 60 -

0.06 9 
0.18 65 
0.58 60 
2.63 65 
2.Yi 65 

0.04 12 
o.o.s 12 
2.21 100 
0.40 100 

O.li5 12 

0.45 12 

0.45 12 

- 0.01 
- 0.02 

0.65 100.-

- 0.9J 

o. 79 12 0.1'• 

0.79 12 0.14 

- Q.63 60 
_, o. 63 60 

12 -
12 -

12 -

12 -
- 0.9C 60 

12 -

0.08 
0.29 

9 
9 

0.37 9 
0.02 12 
0.37 9 

0.37 . 9 

- 0.47 65 -

0.74 9 0.14 
- 0.10. 
- l.10 

0.02 9 0.01 
0.09 65 0.27 
0.29 60 0.10 

- . l.10 
l.10 

9 -
9 
9 o.44 as 

9 -
65 -
60 -
6.5 0.44 88 
65 0.44 88 

o.so 19 0.12 19 
- 0.02 9 -
- 0.01 9 -

- 0.95 
1.56 12 0.01 
0.80 9 O.lS 

0,80 9 O.l.5 

9 -
12 -

9 -
- 0.62 88 

9 -

0.03 12 0.54 12 0.14 12 - O.OJ 9 0.49 9 0.15 9 -

0.15 
0.45 
0.45 
0.11 

12 
12 
12 
g 

0.73 
0.79 
0.79 
0.50 

12 0.30 . 12 -
12 0.14 12 -
12 0.14 12 -

g 0.21 9 -

0.15 
0 • .37 
0.37 
0.15 

9 
9 
9 
9 

0.73 
0.80 
0.80 
0.13 

9 O.JO 
9 0.15 
9 0 .15 
9 O.JO 

9 -
9 -
9 -
9 -

0.26 9 
0.18 9 
l.83 65 

0.04 9 
0.12 65 
0.40 60 
I.SJ 65 
1.83 65 

0.06 
0.21 

0.25 

0.25 

0.25 

9 
9 

9 

9 

9 

0.52 9 0.12 
- 0.07 
- 0.76 

9 
9 
9 

0.01 9 0.01 9 
0.06 65 0.18 6.5 
0.20 60 0.07 60 

0.55 

o.ss 

- 0.76 65 
0.76 65 

- 0.01 
- 0.01 

- 0.21 
- 0.65 

9 0.10 

9 0.10 

9 
9 

6 
9 

9 

9 

0.02 9 O.J5 9 0.10 9 

0.10 
0.25 
0.25 
0.11 

9 
9 
9 
9 

o.~o 
0.55 
0.55 
o . .so 

9 0.20 
9 0.10 
9 0 .10 
9 0.21 

9 
9 
9 
9 

'1 
l..O 



CONVERSION FACTORS FOR ESTIMATING TONS OF WOOD RESIDUE PER THOUSAND 
BOARD FEET (MBF) OF WOOD USED FOR ~'JOOD P~ODUC'I1S. 

Softvood Ra.rd Hardwood Soft HardYood 

% 
2 

Sh av- % % % x Shn- % x Chip- % 3 Chip- % Chip- % Shiv- % 
Type o ! Phnt Bark HC pable KC ings MC Fine HC .Bark MC pable He ing11 MC Fine HC Bark HC pable HC ings MC 

Sporting Good• - - 0.08 9 0 • .50 9 o.oa 9 - - 0.12 9 0.7J 9 0.12 9 - - 0.08 9 0.50 9 
hncilt - - 0.09 8 0.54 8 0.63 8 -
Arti~t•' M.ateri•l• - - 0.03 8 O.!i4 8 0.02 8 - - O.OJ 8 0.49 g 0.02 8 - - 0.02 .s 0.35 8 
!toou; and Drushe1 - - a.OJ 12 0.54 12 0.04. 12 - - 0.2.s 12 0.49 12 o.os 11 - - 0.20 12 0.35 12 
Sign• •nd Advcrtiaing - - a.OJ 12 - - 0.01 12 - - 0.01 12 - - 0.01 12 - - 0.01 12 - -

Oiuphya 
auritl c~akcts and - - 0.20 6 0.10 6 0~10 6 - - O.JO 6 0.12 6 0.15 6 - - 0.20 6 0.06 6 

Collin• 
~ood H..anu!acturc• N.E.C. - - o.o3 ll O.S4 12.. 0.04 12 - - 0.25 12 Q.q9 12 o.os 12 - - 0.20 12 0.35 12 

% 
Fine HC 

0.01 9 

0.02 8 
0.03 12 
0.01 12 

0.09 6 

0.03 12 

l. for ~hingle1 and cooperage stock the table indicates that for every HJ3F of aoftYood logs u8ed you could expect 2.66 tons of chippable 1'1ateri~l, vi.th 
tn !Verage rnoiuture content (HC) o! 100 percent, based on 0·1en-dry veight. lf the average MC of lumber is greater or less than 100 percent, you 
could expect a proportionally greater or leaser veight of ~ateria.L 

l. Chippible is 'llllterial large enough to varrant size reduction before being used by the pnper, particleboard, or metcllurgical industry. 

J. Tine• are considered to be savdust or aanderdust. 

4. for chipping mills• vith debark.er• only. 

S. So~e 1oftvood cut atock ia produced. 

6. Yrom round~ood only. 

7. Y•ctor• era for handles from blanks. Residue for finished handles from roundvood 11 the SUDl of the residue• produced vhen converting from roundvoo~ 
to blan'u plu1 the ruiduu produced converting blank• to handlu. 

F~U : Perry, Joe D. and Robert T. Gregory l:97G). 

00 
0 
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DEPARTMENT OF NATURAL RESOURCES - FORESTRY 

RESIDUE SURVEY 
MN. SECONDARY WOOD MANUFACTURES SPRING 1980 

DIRECTIONS: Place only one digit in each space. Complete all questions 
unless company contacted 1) is not, by your determination, 
a secondary wood user or manufacturer, or 2) firm is not 
able to give specific answers. In the later case make 
notations of information acquired. 

RECORD #1 
Card# Year County Mill# 

MILL # Co 1 • # 1-s f 1 I l I } I I I 

The following questions have been designed for determining the types, amount, 
and use of wood residues generated by your company in 1979. The information 
obtained will be helpful in assessing the potential for greater utilization of 
wood residues for energy. A directory of primary and secondary wood users 
in Minnesota will also be published ~s a result of this survey. 

A. Company Name: 

B. Mailing Address: 

c. Telephone: 
0. Contact Person: 

E. Plant Location: COUNTY 

F. Legal Description: 
(9 = West Range) 

Township Range Section 

Co 1# 9-16 Q [ I J I 9 I l f 

G. What was the average number of employees in the plant in 1979? 

Col# 17-20 

H. How many months per year is your plant in operati~n? 

Col# 21-22 

I I 

ITJ 
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I. What major wood products were manufactured in 1979? 
(List by order of importance) · 

CODE 

01 Cabinets (cupboards & similar) 
02 Case Goods (dressers, hutches, nite stands) 
03 Composition Board (particle board) 
04 Cut/dimension stock (glued panels, squares for turning) 
05 Doors (windows) 
06 Fixtures (mantles, bookcases) 
07 Furniture (upholstered.& wooden) 
08 Laminated Products (glued) 
09 Millwork (mouldings, facing) 
10 Novelties (toys, nick-nacks, trophies) 
11 Plywood panels/ Panels 
12 Signs 
13 Stairs 
14 Siding 
15 Handles 
16 Pre-fab buildings 
17 Landscape materials (timbers) 
18 Pallets, Skids 
19 Turnings 
20 Boxes, crates 
21 Pulp, paper 

1. 

2. 

3. 

4. 

5. 

22 Buildings, Homes 
23 Treated wood COL# 23 - 32 
30 OTHER (Specify). -----

-------

-------

-------

# 1 # 2 # 3 # 4 . # 5 

t l 11111 I If 
J. What form of wood materials did you acquire in 1979 for use in the 

manufacture of those produc~s? 

CODE 

01 Lumber - Green (M bd ft.) 1) ___________ _ 
02 Lumber - air dry (M bd ft.) 
03 Lumber - kiln dry (M bd ft.) 2) 
04 Posts, Poles (M bd ft.) -------------
05 Blanks (M bd ft.) 3) 
06 Cut or dimension stock (M bd.ft.) -------------
07 Chips (M Tons) 4) 
08 Pulp (M Tons) -------------
09 Veneer 1/32 11 (M sq. ft.) 
10 Waferboard/Particleboard ~ sq. ft.) 
11 Plywood (M sq. ft.) 
12 Hardboard (M sq. ft.) 

13 Roundwood (Cords) 
14 Sawdust/Shavings (M Ton~ 
15 OTHER Col# 33-40 

Specify 

# 1 # 2 # 3 # 4 

J I I I I I I I 
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K. What species of wood materials did you purchase in 1979 and how much? 

L. 

M. 

CODE 

01 Yellow Birch 
02 Hard Maple 
03 Soft Maple 
04 Basswood 
05 P. Birch 
06 Aspen 
07 Elm 
08 Ash 
09 1,.Ja 1 nut 
10 Cherry 
11 W. Oak 
12 R. Oak 
13 Cottonwood 
14 Other Hardwood 
15 vJ. Pine 
16 R. Pine 
17 J. Pine 
18 W. Spruce 
19 B. Spruce 
20 Ba ls am 

SPECIES 

1) 

2) 

3) 

4) 

5) 

6) 

(Specify) 

# 1 

Species Col# 41-50 
21 Tamarack Volume Col# 51- 65 
22 White Cedar (MBF) 
23 Western Lumber -----Species 
24 Southern Yellow Pine 

Do you buy Minnesota wood? 
(Yes - 1, No- leave blank) 

Is lumber grade specification required? 
(Yes - 1, No - leave blank) 

VOLUME 

# 2 .u. 3 7i 

Are there any contaminents such as plastic, glass, metal, 
abrasives or paint in your residues? 

(Yes - 1, No - leave blank) Col# 68-70 

O. What did it cost in 1979 to dispose of unused residue? 

.JJ. 4 rr 

Col# 66 

Col#67 

Hundred 
do 11 ars 

Col# 71-73 { f I 
RECORD #2 Card Year County Mill# 

Co 1. # l-8 l 2 I \ I l I \ I 
RESIDUES 

P. How much wood residue was generated in 1979? If possible, break this down 
by hardwoods and conifers and in catagori~s of fine and course residues. 
(Describe measure if tons are not known) (For 11 % conifers" code 100% 
as 99%) . 

# 5 

D 
D 
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84 % P. Residues - continued. 

~awdust & 

TONS -/ Conif 

Sanderdust 

~Shavings 
Solid Lumber (edgings, trimmings, etc.) 

LLl 
V1 

Plywood ( II 

g Particle board ( 11 

(._) 

(Specify) 

II II II 

ll II II ) 

Col.# 9 - 14 

Col . # 15-20 

Col.# 21-26 

Col.# 27-32 

Co 1.# 33-38 

Col.# 39-44 

Q. How did you dispose of or use your wood residues in 1979? 

(Express as a percent. Code 100% as 99%) 

• t 

' 

i 
j 

USED FOR: 
Cutoffs s d t aw us 
Edgings Shavings Sanderdust 

Hdwd ! Conif Hdwd Con if Hdwd 
a) Manufacture of fiber products. Col# 45-56 

b) Industrial fuel this plant. Col# 57-68 

c) Industrial fuel other plant. Col# 69-80 
j I 

Card# Year co. Mi 11# 

RECORD #3 Col# i-s f 3 I I I [ I l 

d) Domestic household fuel. 
(sold or given away) Col# 9-20 

e) Bedding Col# 21-32 

f) Other uses Col# 33-44 ! 

g) Not used (waste, Landfill) Col# 45-56 

TOTAL 9 9 9 9 9 9 9 9 9 9 I 

R. By what percent has utilization of wood residues increased over the last 

three yea~s? Col# 57-59 

S. How many years has residue accumulated in ya~d? 

1. 

u. 

Col# 60-62 ~~ 

Are you interested in greater utilization of your wood residues either in your 
own company or in some other capacity? 

(Yes - 1, No - leave blank). Col# 63 

Please give me your correct mailing address and we will send you a directory 

of wood manufacturers when completed. 

Con if 

: 

9 9 

D 

: 

I 

! 
I 
t 

I 
l 

I 
1 
\ 
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APPENDIX D 

COSTS OF LOGGING AND TRANSPORTATION 



WORKSHEET 1 

COL (1) 

COL (2) 

COL (3) 

COL (4) 

COL (5) 

COL (6) 

COL (7) 

COL (8) 

COL (9) 

COL (10) 

COL (11) 
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CALCULATIONS USED IN TABLES 5A AND 5B 

ASSUMED 

ASSUMED 

lOO~(MC/7) x 8500 BTU/OVEN-DRY LB = BTU/LB 
lOO+MC 

WHERE MC = PERCENT MOISTURE CONTENT (DRY BASIS) 

1/3 STANDARD CORD (FIREPLACE CORD) 

79 Ft 3 of SOLID WOOD/CORD ~ 3 = 26.3 Ft J of SOLID 
WOOD/FACE CORD . 

26~3 Ft. 3 x LB/Ft. 3 (2) =LB/LOAD 

LB/LOAD (4) x BTU/LB (3) = TOTAL BTU/LOAD 

TOTAL BTU/LOAD x 55% STOVE BURNING EFFICIENCY • 1,000,000 

= MILLION BTU AVAILABLE/LOAD 

130,000 BTU/GAL GASOLINE - 12 MILES/GALLON = 10,833 
BTU EXPENDED/MILE 

(MILLION BTU/LOAD (5) X 1,000,000) : 10,833 BTU EXPENDED/MILE 
= MAXIMUM MILE DISTANCE TO DRIVE FOR WOOD 

~ STANDARD CORD 

79 Ft 3 OF SOLID WOOD/CORD~ 2= 39.5 Ft 3 OF SOLID WOOD/ 

~ CORD 
39.5 Ft 3 x LB/Ft. 3 (2) = LB/LOAD 

LB/LOAD (7) x BTU/LB (3) = TOTAL BTU/LOAD 

TOTAL BTU/LOAD x 55% STOVE HEATING EFFICIENCY . 1,000,000 

= MILLION BTU AVAILABLE/LOAD 

(MILLION BTU/LOAD (8) x 1,000,000) ~ 10,833 BTU EXPENDED/ 

MILE = MAXIMUM MILE DISTANCE TO DRIVE FOR WOOD 

1 STANDARD CORD 

79 Ft 3 OF SOLID WOOD/CORD x LB/FT (2) = LB/LOAD 

LB/LOAD (10) x BTU/LB (3) = TOTAL BTU/LOAD 

TOTAL BTU/LOAD x 55% STOVE BURNING EFFICIENCY . 1,000,000 

= MILLION BTU AVAILABLE/LOAD 
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WORKSHEET 2 CALCULATIONS USED IN TABLES 8A AND 8B 

UNIT - assumed 

HEATING EFFICIENCY (PERCENT) - assumed 

TOTAL BTU CONTENT - assumed 

AVAILABLE BTU AT HEATING EFFICIENCY 

TOTAL BTU CONTENT x HEATING EFFICIENCY PERCENT) 

UNITS NEEDED TO GIVE ONE MILLION BTU OF AVAILABLE HEAT 

1,000,000 • (AVAILABLE BTU AT HEATING EFFICIENCY x 1000) 

COST/UNIT - assumed 

COST PER MILLION BTU 

COST/UNIT x UNITS NEEDED TO GIVE ONE MILLION BTU OF 

AVAILABLE HEAT 
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WORKSHEET 3 CALCULATIONS USED IN TABLE 8 

1 MILLION BTU ~ MILLION BTU/LOAD @ 55% STOVE EFFICIENCY 

(FROM TABLE 5A COL 11) = CORDS/MILLION BTU 

COST/MILLION BTU OF ALTERNATE FUEL FROM TABLE 7 : 

CORDS/MILLION BTU = MAXIMUM COST/CORD 
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APPENDIX E 

FUELWOOD VENDOR SURVEY 
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TABLE 1 FUELWOOD VENDORS SURVEYED 

BY SURVEY UNIT AND COUNTY 

NUMBER OF 
UNIT COUNTY VENDORS 

I Carlton 5 
Cook 2 
Koochiching 8 
Lake 3 
St. Louis 15 

Unit Total 33 

II Aitkin 8 
Beltrami 5 
Cass 9 
Crow Wing 6 
Hubbard 8 
Itasca 10 
Lake of the Woods 2 

Unit Total 48 

III Anoka 4 
Benton 3 
Hennepin 4 
Kanabec 1 
Mille Lacs 4 
Morrison 3 
Olmstead 1 
Pine 4 
Ramsey 4 
Washington 2 
Winona 1 
Wright 1 

Unit Total 32 

IV Nicollet 2 
Unit Total 2 

State Totals 115 

TABLE 2 NUMBER OF CORDS SOLD IN 1979 

No. of Cords Sold 

Less than 50 cords 
50 - 100 cords 
101- 500 cords 
501- 1000 cords 

TOTAL 

No. of Vendors 

29 
24 
43 
19 

115 

Percent of Vendors 

25.2% 
20.9% 
37.4% 
16.5% 

100.0% 
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MINNESOTA FUELWOOD VENDORS 
by COUNTY 

AITKIN COUNTY 

Michael L. Ashton 
South Star Route 
Box 409 
Hill City, MN 55748 

Burton Anderson 
Tamarack, MN 55787 
218-426-3055 

David A. Danielson 
Route 2 
McGrath, MN 56350 
612-592-3533 

Leo A. Genz 
McGrath, MN 56350 
61?-592-3292 

Robert or Henry Johansen 
McGrath, MN 56350 
612-592-3402 

John J. Owens Sr. 
Route 2 Box 78 
McGrath, MN 56350 
612-592-3330 

Martin Stolle 
Route 2 
McGrath, MN 56350 
612-592-3536 

Dana Thomsen 
Box 30 
McGrath, MN 56350 
612-592-3147 

Ralph Thomsen 
McGrath, MN 56350 
612-592-3266 

Dick Zortman 
McGrath, MN 56350 
612-592-3345 

George Bottila 
Route 2 Box 101 
McGregor, MN 55760 
218-768-2325 

Loren Erpeldin~ 
Box 329A Route: 3 
McGregor, MN 55760 
218-426-3967 or 
218-426-3306 

Henry Hammond 
RR 3 Box 290 
McGregor, MN 55760 
218-426-3630 

Raymond E. Hurd 
Route 4 
McGregor, MN 55760 
218-768-2795 

Jack Maki 
McGregor, MN 55760 
218-768-4567 

Chuck Schubring 
Route 3, Box 458 
McGregor, MN 55760 
218-426-3625 

Bert E. Wold 
Route 3 
McGregor, MN 55760 
218-426-3998 

BECKER COUNTY 

Willy's Wood Sales 
C. W. "Bill" Crowell 
Star Route 
Detroit Lakes, MN 56501 
218-573-3704 

BELTRA.L'\!I COUNTY 

Richard J. Abbott 
RR 4-
Bemidji, MN 
218-751-1144 

David Horn 
Route 2, Box 232A 
Bemidji, MN 56601 
218-751-6527 
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Joel A. Johnson Forest Products 
506 - 21st Street 
Bemidji, MN 56601 
218-751-3535 

Robert Wm. Lieske 
Route 5, Box 204 
Bemidji~ MN 56601 
218-586-2415 

John A. Speck 
1500 - 3rd St. So. 
Bemidji, MN 56601 
218-751-5045 

Ken Bauer 
Bauer Logging 
Box 150 
Blackduck, MN 56630 
218-835-6455 

George Bowman 
Rt. 1, Box 91 
Blackduck, MN 56630 
218-835-6478 

Clarence 0. Johnson Logging 
East Star Route, Box 10 
Blackduck, MN 56630 
218-835-6695 

Daniel J. Rockensock 
Pennington Star Rt., Box 132 
Blackduck, MN 56630 
218-835-4657 

Donald Gross & Sons 
Box 103 
Hines, MN 56647 
218-243-2318 

Ernest N. Wentworth 
Hines·, MN 5664 7 
218-835-4781 

George H. Hasler 
Box 64 
Kelliher, MN 56650 
218-647-8683 

Glen Lorshbough 
Pinewood, MN 56664 
218-228-2341 

William C. Raiter 
Solway, MN 56678 
218-467-3335 

BENTON COUNTY 

Ray's Fireplace Wood 
Route 2, Box 237 
Foley, MN 56329 
612-968-7829 

Doug Huehn 
RR 1 
Sauk Rapids, MN 56379 
612-252-0316 

CARLTON COUNTY 

Palmer Logging 
Route 2, Box 215A 
Barnum, MN 55707 
218-389-6189 

Jim Abramowski 
520 Anderson Road 
Cloquet, MN 55720 
218-879-8220 

Richard Berthiaume 
194 Reponen Road 
Cloquet, MN 55720-
218-879-4766 

Donald M. Clark Sr. 
Cromwell, MN 55726 
218-644-3417 

Clyde Homstad 
Route 1, Box 163 
Cromwell, MN 55726 
218-644-3675 

Roger Lund 
Route 1, Box 150 
Cromwell, MN 55726 
218-644-3735 

Thomas J. Peterson 
Route 1, Box 95 
Cromwell, MN 55726 
218-644-3943 

K.L.H. Firewood Sales 
Ken L. Himanga 
198 Korby Road 
Esko, MN 55733 
218-879-3518 



Paul Fish 
Mahtowa, MN 55762 
218-389-6167 

Dewey Anderson 
Route 1, Box 25 
Moose Lake, MN 55767 
218-485-4218 

Floyd Weske 
Weske Timber Products 
Route 1 
Moose Lake, MN 55767 
218-485-4179 

Willow River Lumber Company 
Sue or Dick Delducco 
Route 1 
Moose Lake, MN 55767 
218-485-4582 

CASS COUNTY 

Raymond Large 
Star Route 
Backus, MN 56435 
218-947-3370 

William Sawyer 
PO Box 13 
Backus, MN 56435 
218-947-3892 

Louis Fournier 
Route 1 
Cass Lake, MN 56633 
218-335-8763 

Leech Lake Firewood Company Inc. 
P.O. Box 514 
Cass Lake, MN 56633 
218-335-2207 ext. 332 (Office) 
218-665-2246 (Plant) 

Richard Wittner 
Route 1, Box 84 
Cass Lake, MN 56633 
218-335-6656 

B. J. Logging 
Kline Jordan 
Longville, MN 56655 
218-363-2377 

Cantleberry Sawmill 
Henry Cantleberry 
Motley, MN 56466 
218-575-2217 
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John Welk 
Longville, MN 56655 
218-836-2465 

Floyd w. Griffith 
Box 203 
Motley, MN 56466 
218-352-6406 

Roger Smith 
RR 1 
Motley, MN 56466 
218-894-2863 

Dwayne & Dwight Johnson 
Route 2 
Pequot Lakes, MN 56472 
218-568-5127 

Larry Parker 
RR 2 
Pequot Lakes, MN 56472 
218-568-8374 

Charles Disterhaupt 
Route 1 
Pillager, MN 56473 
218-746-3580 

Albert & Lester Anderson 
Star Route 60 
Pine River, MN 56474 
218-587-4771 

CHIPPEWA COUNTY 

Richard Handeen & Kurt Arner 
Route 5, Box 43 
Montevideo, MN 56265 
612-269-8971 

CLEARWATER COUNTY 

Carter Knutson Logging 
Route 3, Box 38 
Bagley, MN 56621 
218-694-6605 

Troy Shegrud 
Route 3, Box 74A 
Bagley, MN 56621 
218-657-2277 



Gerald K. Smith 
Route 3, Box 178 
Bagley, MN 56621 
218-694-2390 

Ben J. Vorderbruggen 
Clearbrook, MN 56634 
218-776-3898 

CROW WING 

George Brancato 
RR 11, Box 281-B 
Brainerd, MN 56401 
218-829-8617 

Ervin A. Hoffman 
723 - 12th Ave. NE 
Brainerd, MN 56401 
218-829-1525 

Paul's Wood Pile 
Paul Belgum 
Route 1, Box 30A 
Brainerd, MN 56401 

Ellis R. Hite 
Box 317 
Emily, MN 56447 
218-763-2270 

Gordon Wynn 
Wynn Logging 
Emily, MN 56447 
218-763-2160 

Traynor the Tree Trimmer 
Box 512 
Nisswa, MN 56473 

Roy Trowbridge 
Merrifield, MN 56465 
218-765-3319 

HUBBARD COUNTY 

David Duncan 
Box 131 
Nevis, MN 56467 
218-652-4648 
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Jim's Wood Service 
Jim King 
Box 253 
Nevis, MN 56467 
218-652-4351 

Melvin F. Hooker 
Niawa Star Route, Box 97 
Park Rapids, MN 56470 
218-732-4974 

Rich's Firewood 
517 N. Central 
Park Rapids, MN 56470 
218-732-3949 

Michael N. Thelen 
Itasca Star Route 
Park Rapids, MN 56470 
218-732-8714 

Thomas M. Thelen 
Itasca Star Route 
Park Rapids, MN 56470 
218-732-5542 

Dick Walsh Forest Products 
Itasca Star Route 
Park Rap~ds, MN 56470 
218-732-5665 

Charles M. Wilkins 
Route 2 
Park Rapids, MN 56470 
218-732-3230 or 
218-732-3217 

ITASCA COUNTY 

Mike Robertson 
Big Fork, MN 56628 
218-743-3394 

Ted Baier 
Route 1, Box 98A 
Bovey, MN 55709 
218-247-7762 

C&M Logging 
Clarence Callen 427-2595 Meadowland 
Mark Cochran 885-1895 Nashwauk 
15 First Street 
Nashwauk, MN 55769 



Lazy T Ranch 
Bruce Tillotson & Sons 
Route 1, Box 139 
Nashwauk, MN 55769 
218-885-2550 
Larry Fisher 
Route 1, Box 31A 
Pengilly, MN 55775 

Kenneth Nelson 
Squaw Lake, MN 56681 
218-659-4401 

Thistledew Camp 
Star Roate 
Togo, MN 55788 
218-376-3811 

KOOCHICHING COUNTY 

Mike Johnson 
Route 9, Box 285 
International Falls, MN 56649 
218-283-8079 

William L. Karstens 
Box 505 
Northome, MN 56661 
218-897-5687 

Greg House 
Ray, MN 56669 
218-875-3275 

LAKE COUNTY 

Opsal Forest Products 
Star Route, Box 87 
Silver Bay, MN 55614 
218-353-7388 

Chester A. Tonnar Sr. 
E. Star Route, Box 89 
Silver Bay, MN 55614 
218-353-7321 

LAKE OF THE WOODS eoUNTY 

Tony Erickson 
Route 3, Box 102 
Baudette, MN 56623 
218-634-2773 
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Maus Sales 
Route 1 
Baudette, MN 56623 
218-634-1639 

Grayceton Northland Firewood Service 
Gordon Asmus 
Grayceton, MN 
218-783-2375 

David J. Bridges 
Williams, MN 56686 
218-783-3282 

MAHNOMEN COUNTY 

Don Maruska 
Lengby, MN 56651 
218-668-2551 

James R. Stockbridge 
The Grunt & Groan Firewood Co. 
Box 546 
Naytahwaush, MN 56566 
218-935-5967 

MILLE LACS COUNTY 

Mike Conner 
Route 1, Box 81 
Isle, MN 56342 
612-676-3538 

Venhuizen Brothers 
Route 1 
Isle, MN 56342 
612-679-4790 or 679-4376 
or 679-4061 

Lloyd Olson 
Star Route 
Onamia, MN 56359 
612-532-3247 

Michael Schneppenheim 
Route 1 
Onamia, MN 56359 
612-532-3702 

Wm. A. Nelson~s Timber Products 
and Custom Sawing 
Route 1, Box 94 
Wahkon, MN 56386 
612-495-3406 



NICOLLET COUNTY 

Minnesota Valley Forest Products 
Box 35 
Courtland, MN 56021 
507-359-2705 

PINE COUNTY 

Kerrick Wood Company 
Star Route 
Bruno, MN 55712 
218-496-4315 

Lawrence Wermerskirchen 
Bruno, MN 55712 
612-838-3261 

Stanley Schoett 
Finlayson, MN 55735 
612-233-7752 

Richard Currie 
RR 3 
Hinckley, MN 55037 
218-384-6898 

Ed Washtock 
Hinckley, MN 55037 
612-629-6521 

Horton Sawmill, Inc. 
Route 1 
Willow River, MN 55795 
218-658-4312 

ST. LOUIS COUNTY 

The Firewood Merchant 
Roger Abramowski 
Star Route, Box 560 
Brookston, MN 55711 
218-879-4092 

Anthony Rutar 
Buyck, MN 55771 
218-993-2280 

Firewood Logging 
707 NE 3rd Avenue 
Chisholm, MN 55719 
218-254-5527 
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Larry Nosie 
Route 1, Box 118 
Chisholm, MN 55719 
218-254-5313 

Fred Bagley 
Route 1 
Cook, MN 55723 
218-666-2073 

Dale Gustaf son 
Route 1 
Cook, MN 55723 
218-666-5870 

Bob Johnson Logging 
Star Route, Box 154 
Cook, MN 55723 
Phone - Bear River, MN 
218-376-2135 or 376-3552 

Pappas Fuel Woods 
George & Jim Pappas 
2741 Morris Thomas Road 
Duluth, MN 55811 
218-722-1526 

Mike McCarty 
Route l 
Embarrass, MN 55732 
218-984-3981 

Skibo Timbers, Inc. 
% Stanley W. Erickson 
Route 1, Box 309A 
Embarrass, MN 55732 
218-984-2493 

Tim Aho 
Box 392 
Floodwood, MN 55736 
218-476-2236 

Melvin Sandstrom 
Route 3, Box 28 
Floodwood, MN 55736 
218-476-2825 

Jerry Shuster Logging 
Box 141 
Gheen, MN 55740 
218-787-2264 



Northern Natural Products 
4026 Stuntz Drive 
Hibbing, MN 55746 
218-263-8400 
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Clusian Bros. Forest Products Inc. 
Route 3, Box 82B 
Hibbing, Minnesota 55746 
218-885-1420 

Thorne Timber Products 
Hubert L. Thorne 
P.O. Box 211 - Wade Road 
Kinney, MN 55758 
218-258-3550 

Northern Natural Products 
Nett Lake, MN 55772 
218-757-3421 

Julian Brzoznowski 
Orr, MN 55771 
218-757-3452 

Jackopich Logging 
Orr, MN 55771 
218-757-3152 

STEARNS COUNTY 

J. L. Ergen Landscaping 
Route 4 
St. Cloud, MN 56301 
612-255-0770 

Dale Dhein . 
3119 - 15th St. N. 
St. Cloud, MN 56301 
612-252-6735 

WADENA COUNTY 

Minnesota Forest Products Coop 
Menahga, MN 56464 
218-564-4135 

Northstar Lumber & Supply 
Hwy. 71 So. 
Menahga, MN 56464 
218-564-4123 

WINONA COUNTY 

Richard J. Huelskamp 
Box 218 
Rollingstone, MN 55969 
507-689-2305 

METRO AREA 

Clifford c. Imus 
3309 Cedar Creek Dr. 
Cedar, MN 55011 
612-753-3433 

J. L. Graham 
525 - 108th Lane NW 
Coon Rapids, MN 55433 
612-757-3327 

Minnesota Tree, Inc. 
13000 W. 78th St. 
Eden Prairie, MN 55344 

44th St. Nursery & Flower Shop 
4355 Nicollet Avenue So. 
Minneapolis, MN 55409 
612-823-6888 

The Wood Shed 
2919 Nevada Ave. No. 
New Hope, MN 55427 
612-545-9455 

Farmer Seed & Nursery 
Hwy 61 at Glen Road 
Newport, MN 55055 
612-459-2502 

Forest Products Supply Co. 
Hwy. 36 and White Bear Ave. 
North St. Paul, MN 55109 
612-770-2834 

Cut Rate Fireplace Wood 
10400 Bass Lake Road 
Plymouth, MN 55442 
612-559-0311 

Richfield Floral & Nursery 
66th St. at Chicago Ave. So. 
Richfield, MN 55423 
612-869-0666 



Leitner Company 
945 Randolph Ave. 
St. Paul, MN 55102 
612-291-2655 

Neil Cosgrove 
1520 w. Linden 
Stillwater, MN 55082 

Southview Garden Center 
50 Crusader Avenue 
West St. Paul, MN 55118 
612-455-6669 

Bever Brothers 
3555 Hwy. 61 
White Bear. Lake, MN 55110 
612-482-7760 
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Biomass: The volume of living matter above ground in a 
tree or stand of trees expressed as a weight. 

BTU (British Thermal Unit): A measure of heat energy, 
specifically the approximate amount of heat energy 
required to raise one pound mass of water one degree 
fahrenheit. This report assumes ovendry wood 
contains 8500 BTU/pound. At moisture contents other 
than ovendry, this BTU value decreases according to the 
following formula: 

Actual BTU/pound = 8500 x [10 ~ 0 ~ lM~& 71 
Where MC = Moisture Content 
(source: Panshin, A. J. and de Zeeuw, Carl, Textbook 
of Wood Technology, Vol 1, 3rd Edition. New York: 
McGraw-Hill, 1970. p. 215.) 

Burning Efficiency: The efficiency of a combustion system, 
expressed as the percent of a fuel's total heat value 
the system actually makes available. 

Clearcut: Ideally, the total removal of all trees in a 
particular stand of timber. In practice, t~e total 
removal is usually somewhat less. 

Commercial Forest Land: Forested land which is producing 
or capable of producing timber crops, generally with a site 
quality capable of producing more than 20 cubic feet 
per acre of annual growth. 

Cord (standard): A unit of measurement for a 4'x 4'x 8' 
volume of stacked wood. Volume of solid wood in a 
standard cord is approximately 79 cubic feet and the 
volume of solid wood plus bark is 91 cubic feet 
per cord. 

Dry Tons: Refers to the weight of wood at approximately 
10% moisture content. 

Forest Type: A classification of forest land based upon the 
species forming a plurality of live-tree stocking. 
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Fulltree Harvest: Harvest method in which the en~ire tree 
is removed and reduced to chips. 

Green Tons: Refers to the weight of wood at 45-50 percent 
moisture content, when water and wood are present in 
approximately equal weights. 

Growing Stock: All live trees of commercial species except 
rough and rotten trees. 

Logged Area Residue: Wood material remaining on a site 
after harvesting the merchantable timber. Such materials 
include tops, branches, and leaves of harvested trees, 
unrecovered merchantable material, whole trees too small 
to be harvested, wood species which are not marketable, 
and wood with defects, poor form or decay. 

Merchantable Wood: Includes wood from all growing stock trees 
5 inches dbh or larger to a minimum top diameter established 
by current merchantability standards. 

Moisture Content: The weight of moisture in wood expressed 
as a percent of oven-dry weight. 

MC(%) =(Weight of Wood with Moisturet~ven-dry Weight) 
· Oven-dry Weight 

Non-Commercial Forest Land: Land where timber use is precluded 
by development for non-forest use, such as cropland, 
pasture land, windbreaks, and urban areas. 

Partial Cut: Harvest method in which some portion of the 
stand is left unharv~sted to satisfy silvicultural 
objectives or because of poor quality. 

Primary Wood Processors: Industries which receive and utilize 
roundwood or chips from roundwood, and manufacture 
such products as lumber, poles , posts, waferboard, 
chips, and chipboard. 

Residue: Wood remaining after the process of harvesting 
or milling. 
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Roundwood: Unprocessed wood in rough, round form including 
sawlogs, posts, and bolts. 

Secondary Wood Processors: Industries which utilize lumber 
or other materials produced by primary processors, 
manufacturing such products as furniture, pallets, boxes, 
cabinets, nillwork, window and doors, homes. 

Short~ood Harvest: Harvest ~ethod in which trees are r~moved 
and transported in designated lenghts, e.g. 100 inch logs. 

Survey Units: The survey units used in these studies have 
have been delineated by the United States Forest Service 
for the purpose of grouping counties of homogeneous cover 
types and market areas. (see map) 

Timber Stand Improvement (TSI): Silvicultural techniques 
which improve the density and quality of forest stands. 
Examples of these techniques include thinning and pruning. 

Treelength Harvest: Harvest method in which trees are removed 
and delimbed and the resulting treelength logs are 
transported in this form. 
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Minnesota Forest Survey Units 
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