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ABSTRACT 
Forest residues often require treatment to meet land 

Guideline statements for managing management objectives. 
forest residues are presented to provide direction for 
achieving these objectives. The latest research information 
and the best knowledge of  experts in various land management 
disciplines were used to formulate these statements. A unique 
keying system is provided for determining which guidelines 
apply to a particular management activity, for a given site 
in a given location, and within a given forest species asso- 
ciation type. 

KEYWORDS: Forest residues, fores t  residue treatment, residue 
management. 

See appendix 4 for metric conversion factors 
for measurements in this publication. 
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P E S T  IC IDE P R E  CAUTIONARY STAT E M E N  T 

Pesticides used improperly can be injurious to man, animals, 
and plants. Follow the directions and heed all precautions on the 
labels. 

Store pesticides in original containers under lock and key--out 
of reach of children and animals--and away from food and feed. 

Apply pesticides so that they do not endanger humans, livestock, 
crops, beneficial insects, fish, and wildlife. Do not apply pesticides 
when there is danger of drift, when honey bees or other pollinating 
insects are  visiting plants, or in ways that may contaminate water or 
leave illegal residues. 

Avoid prolonged inhalation of pesticide sprays o r  dusts; wear 
protective clothing and equipment if specified on the container. 

If your hands become contaminated with a pesticide, do not eat 
o r  drink until you have washed. In case a pesticide is swallowed or 
gets in the eyes, follow the first-aid treatment given on the label, 
and get prompt medical attention. If a pesticide is spilled on your 
skin or clothing, remove clothing immediately and wash skin thoroughly. 

Do not clean spray equipment o r  dump excess spray material near 
ponds, streams, o r  wells. Because it is difficult to remove all traces 
of herbicides from equipment, do not use the same equipment for 
insecticides o r  fungicides that you use for herbicides. 

Dispose of empty pesticide containers promptly. Have them 
buried at a sanitary land-fill dump, o r  crush and bury them in a level, 
isolated place. 

NOTE: Some States have restrictions on the use of certain pesticides. 
Check your State and local regulations. Also, because registrations 
of pesticides are under constant review by the Federal Environmental 
Protection Agency, consult your county agricultural agent o r  State 
extension specialist to be sure the intended use is still registered. 



Foreword 
Fores t  r e s idues  accumulate as a r e s u l t  of logging and n a t u r a l  m o r t a l i t y .  

When management i s  f i rs t  in t roduced through ha rves t ing  of t h e  overmature f o r e s t s  
of t h e  P a c i f i c  Northwest, huge volumes o f  residue--up t o  300 tons  pe r  acre--have 
been measured a f t e r  logging i s  completed. 
branches,  l imbs,  t ops ,  broken chunks, c u l l  s e c t i o n s ,  p lus  remnants o f  p a s t  
n a t u r a l  m o r t a l i t y ,  i s  below p r e v a i l i n g  minimum u t i l i z a t i o n  and q u a l i t y  s tandards  
o r  i s  not  economically a t t r a c t i v e  t o  t h e  wood-processing i n d u s t r y .  We must 
look toward f u t u r e  improvements i n  markets and i n  machinery and equipment f o r  
handl ing and t r a n s p o r t i n g  f o r e s t  r e s idues  t o  encourage and achieve a g r e a t e r  
degree  o f  u t i l i z a t i o n  and thus  reduce t h e  volume remaining o n s i t e .  
t ime,  however, we a r e  faced with t h e  problem of  managing these  r e s idues  t o  
achieve r ap id  r egenera t ion  i n  a manner t h a t  meets a wide range of  environmental 
requirements f o r  mul t ip le-use  f o r e s t r y .  

Most of  t h i s  r e s idue ,  i n  t h e  form o f  

Un t i l  such 

How b e s t  t o  manage these  r e s idues  t o  meet environmental cons ide ra t ions  
while providing f o r  t h e  many goods and s e r v i c e s  of  our . f o r e s t s  is  t h e  sub jec t  
o f  t h i s  p u b l i c a t i o n .  Old methods of treatment a r e  being ques t ioned;  new ones 
are being evolved.  Active p u b l i c  i n t e r e s t  i n  a l l  a spec t s  o f  f o r e s t  land manage- 
ment i s  manifest  i n  t h e  passage of s i g n i f i c a n t  l e g i s l a t i o n  by Congress on 
mul t ip l e  use  o f  f o r e s t  land and a i r  and water q u a l i t y ,  and i n  numerous c o u r t  
a c t i o n s .  
and a r e  d i l i g e n t l y  developing f o r e s t  p r a c t i c e  gu ide l ines ,  po l i cy  s t a t emen t s ,  
and a c t i o n  p lans  t o  dea l  simultaneously with seve ra l  major problem s i t u a t i o n s  
and with insu r ing  t h e  production o f  wood t o  s a t i s f y  t h e  Nat ion 's  need. 

Fores t  managers on both p r i v a t e  and pub l i c  lands sha re  these  concerns 

Through t h e  coopera t ion  o f  r e p r e s e n t a t i v e s  o f  Federal  and S t a t e  agencies, .  
f o r e s t  p r o t e c t i o n  a s s o c i a t i o n s ,  f o r e s t  i ndus t ry  groups, and both l a r g e  and 
small p r i v a t e  landowners, t h i s  p u b l i c a t i o n  was p o s s i b l e .  These coopera tors  
supplemented t h e  knowledge a v a i l a b l e  from research  with t h e i r  long and va r i ed  
experiences t o  develop t h e s e  g u i d e l i n e s .  
ment of environmental i s s u e s  a s soc ia t ed  with t h e  management o f  f o r e s t  r e s i d u e s .  
I t  a l s o  i s  a product  o f  a unique and e f f e c t i v e  way o f  organiz ing the  needed 
s k i l l s  f o r  developing, d isseminat ing ,  and applying research  f ind ings  i n  a manner 
t h a t  encourages t h e i r  acceptance and insu res  t h e i r  f u l l e s t  a p p l i c a t i o n .  

This r e p o r t  i s  more than j u s t  a t r e a t -  

. ROBERT E. B K K W N '  
D i rec to r  



The work o f  developing,  organiz ing,  and assembling these  m a t e r i a l s  has been 
undertaken by f o r e s t e r s ,  s c i e n t i s t s ,  and t echn ica l  s p e c i a l i s t s  from s e v e r a l  
agencies i n  many r e l a t e d  d i s c i p l i n e s ,  a s  well  as by f o r e s t  landowners. I n  a 
sense ,  it i s  a capsule  o f  t h e  experience and th ink ing  of sco res  of  source-  
document au thor s  and correspondents ,  o f  54 p a n e l i s t s  s e rv ing  on n ine  s p e c i a l i z e d  
t echn ica l  pane l s ,  o f  16 p a n e l i s t s  on two land management dec i s ions  pane l s ,  and 
o f  seven s p e c i a l  adv i so r s  t o  t h e  pane l s .  Several  suppor t ing  r e sea rch  personnel  
helped with making re fe rences  a v a i l a b l e .  In  add i t ion ,  many i n d i v i d u a l s  who 
helped with p repub l i ca t ion  reviews have con t r ibu ted  t h e i r  t ime,  i n t e r e s t ,  and 
knowledge t o  t h i s  e f f o r t .  (For a c t u a l  p a r t i c i p a n t s ,  s ee  appendix 1 . )  

The procedure followed may h e l p  o t h e r s  who wish t o  use a similar technique  
i n  developing management gu ide l ines  o r  p o l i c i e s  where a s y n t h e s i s  o f  knowledge 
and exper ience  i s  needed. 

B r i e f l y ,  t h e  n i n e  t echn ica l  pane l s  met concurrent ly  and independently 

For t h i s  t a s k ,  they used I'Environmental E f f e c t s  o f  Fores t  
developed and recommended management gu ide l ines  o r i e n t e d  t o  t h e i r  r e s p e c t i v e  
d i s c i p l i n e s  .L/ 
Residues--A State-of-Knowledge Compendium" (Cramer 1974) and o t h e r  r e fe rence  
ma te r i a l  necessary t o  s u b s t a n t i a t e  each gu ide l ine  s ta tement .  The panel  c h a i r -  
men then resolved tec l in ica l  c o n f l i c t s  between s ta tements  o r ig in . a t ing  i n  t h e  
d i f f e r e n t  t echn ica l  pane l s .  
o t h e r  c o n s t r a i n t s ,  were r e f e r r e d  t o  two land management dec i s ion  pane l s ,  each 
comprised of l i n e  o f f i c e r s  with long experience and major management 
r e s p o n s i b i l i t y .  

Any c o n f l i c t s  no t  resolved,  due t o  p o l i c y  o r  

One management panel  represented  p u b l i c  agencies and t h e  o t h e r  panel  
represented  p r i v a t e  indus t ry  and f o r e s t  land managers. 
unresolved c o n f l i c t s  and accepted,  r e j e c t e d ,  o r  modified each recommended guide- 
l i n e  s ta tement  t o  a s su re  t h a t  each was a d m i n i s t r a t i v e l y  a t t a i n a b l e .  

These pane l s  a r b i t r a t e d  

F ina l  r e s p o n s i b i l i t y  f o r  p repa r ing  t h i s  p u b l i c a t i o n  r e s t e d  with t h e  com- 
p i l e r s .  Our p r i n c i p a l  task was t o  combine, s e p a r a t e ,  and e d i t  s ta tements  t o  
common language, while p rese rv ing  t h e  o r i g i n a l  context  as n e a r l y  as p o s s i b l e .  
We a l s o  helped r e so lve  some t echn ica l  o r  management c o n f l i c t s .  F i n a l l y ,  we 
devised a system f o r  s o r t i n g  t h e  gu ide l ine  s ta tements  according t o  c a t e g o r i e s  
r ep resen t ing  combinations o f  geomorphic provinces ,  spec ie s  a s s o c i a t i o n s ,  and 
management a c t i v i t i e s .  

Although sponsored by t h e  Fores t  Se rv ice ,  t h i s  work i s  not  i d e n t i f i a b l e  
with any ind iv idua l  o r  any o rgan iza t ion .  I t  is  a unique team product ,  made 
p o s s i b l e  by phasing,  by a high degree o f  coopera t ion ,  and by a s t r o n g  mot ivat ion  
on the  p a r t  o f  a l l  p a r t i c i p a n t s .  

- A i r  q u a l i t y ,  d i s e a s e s ,  f i r e  management, i n s e c t s ,  recrea t ion ,  s i l v i c u l -  
t u r e ,  so i l s ,  t e r r e s t r i a l  h a b i t a t ,  and water q u a l i t y  and aqua t i c  h a b i t a t .  
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Chapter I. About this publication 

OBTAINING AN OVERVIEW 
Unlike most gu ide l ine  p u b l i c a t i o n s ,  t h i s  one i s  no t  w r i t t e n  t o  be  read from 

Ins t ead ,  t h e  u s e r  i s  urged t o  
cover t o  cover.  Unlike most gu ide l ines ,  s ta tements  a r e  no t  s t r u c t u r e d  so  as  t o  
allow indepth  s tudy f o r  ways each may be app l i ed .  
f i rs t  read t h i s  chap te r  t o  g e t  an overview and then t o  quickly  sample var ious  
o t h e r  s e c t i o n s  o f  t h e  r e p o r t .  
w i l l  he lp  with t h a t  sampling. 

The s e c t i o n  on o rgan iza t ion  i n  t h i s  chap te r  

Once an overview has been obta ined,  t he  u s e r  i s  urged t o  become familiar 
with t h e  unique way t h e  gu ide l ines  a r e  matched t o  s p e c i f i c  land management 
s i t u a t i o n s .  
be thoroughly understood be fo re  any at tempt i s  made t o  eva lua te  t h e  g u i d e l i n e s .  

Chapter I1 i s  "home base" f o r  t h i s  matching process  and should 

OBJECTIVES 
The o v e r a l l  o b j e c t i v e  o f  t h i s  p u b l i c a t i o n  i s  t o  organize  t h e  b e s t  t h a t  i s  

known about f o r e s t  residueL1 management i n t o  g u i d e l i n e  s ta tements  f o r  use  b y .  
f o r e s t  managers i n  t h e  P a c i f i c  Northwest. The s ta tements  s p e c i f i c a l l y  a r e  no t  
a guide f o r  i n t e n s i v e  f o r e s t  management p r a c t i c e s  on commercially operable  
f o r e s t  lands .  Rather,  they assume t h a t  prudent f o r e s t  management goa l s ,  objec-  
t i v e s ,  and p r a c t i c e s  p reva i l - - wi th  r e spec t  t o  development, h a r v e s t ,  and regen- 
e r a t i o n  of t h e  fo res t - - and  t h a t  t hese  a c t i v i t i e s  a r e  accomplished i n  a 
p ro fess iona l  manner and with minimum d i s r u p t i o n  o f  t h e  environment. 
assume t h a t ,  al though t h e  u t i l i z a t i o n  o f  r e s idues  has been maximized, some 
q u a n t i t y  r e q u i r i n g  a d d i t i o n a l  t rea tment  remains. Thus, t h e s e  gu ide l ines  a r e  
meant t o  d i r e c t  management t o  achieve  t h e  b i o l o g i c a l  o r  eco log ica l  o b j e c t i v e s  
of  t h e  land manager, under t h e  b e s t  a v a i l a b l e  technology.  They do n o t  touch 
d i r e c t l y  on f i n a n c i a l  f e a s i b i l i t y ,  nor  on economic goa l s  o f  t h e  land manager, 
al though obviously,  t h e s e  a r e  a l s o  important  a spec t s  of t h e  land management job .  

They f u r t h e r  

Therefore,  t h e  land manager must p l an  h i s  a c t i v i t i e s  with t h e s e  a spec t s  
He must do t h e  b e s t  he can with t h e  budget and manpower a t  equa l ly  i n  mind. 

h i s  d i s p o s a l .  This may mean s topping s h o r t  o f  t o t a l  achievement o f  o b j e c t i v e s ;  
f o r  example, where a d d i t i o n a l  incremental  ga ins  would come only a t  i n o r d i n a t e l y  
high incremental  c o s t s .  I n  t h i s  l a r g e r  sense ,  a q u a l i t y  job would r e q u i r e  a 
blending o f  e f f o r t  t o  meet both environmental and economic g o a l s .  

The reasons  f o r  undertaking t h i s  work may be grasped b e s t  i f  t h e  many 
i n t e r a c t i o n s  and v a r i a t i o n s  o f  response occur r ing  i n  na tu re ,  t h e  m u l t i p l e  
uses  o f  f o r e s t  land,  and t h e  demands of economic and s o c i a l  f o r c e s  a r e  thought 
of  as t ak ing  p l a c e  i n  one l a r g e  dynamic model. Land managers must c o n s t a n t l y  

L1 Along with o t h e r  terms, " f o r e s t  res idue"  i s  def ined i n  t h e  "Glossary." 



attempt t o  i n t e g r a t e  a v a i l a b l e  knowledge about p o r t i o n s  o f  t h i s  model t o  weigh 
t h e  impact o f  a l t e r n a t i v e s  on i t s  ope ra t ion .  
only p a r t i a l l y  a v a i l a b l e - - o f t e n ,  a g e n e r a l i z a t i o n  w i l l  encounter except ions- - yet  
dec i s ions  must be made. 

Often,  t h e  needed knowledge is  

To reduce t h e  magnitude o f  g e n e r a l i z a t i o n s  about one p o r t i o n  o f  t h e  model, 
f o r e s t  r e s idues ,  a unique system o f  l o c a l i z a t i o n  has been used.  
and t h e  most reasoned p o s s i b l e  t r a n s l a t i o n s  o f  knowledge i n t o  a c t i o n  terms 
have a l s o  been combined wi th  a degree o f  r i s k - t a k i n g .  The r i s k s  were taken 
when gaps i n  knowledge had t o  be br idged by use  o f  experienced judgments t o  
frame a s u i t a b l e  g u i d e l i n e  s t a t emen t .  In  t ak ing  t h e s e  r i s k s ,  we hoped a 
s t imulus  would be  provided f o r  aggress ive  new resea rch  and thereby these  guide- 
l i n e s  could be  updated i n  t h e  f u t u r e .  

S p e c i f i c i t y  

A f u r t h e r  o b j e c t i v e  has been t o  f u l l y  document t h e  b a s i s  f o r  each gu ide l ine  
s ta tement  so t h a t  both  land managers and t h e  p u b l i c  may draw upon common 
r a t i o n a l e .  

HOW ORGANIZED 
The t h r e e  remaining chap te r s  and s i x  appendixes are organized i n  a scheme 

which recognizes  t h e  complexity of  t h e  ma te r i a l  presented  and a n t i c i p a t e s  t h a t  
t h e  u s e r  w i l l  t u r n  d i r e c t l y  t o  d i f f e r e n t  segments as he searches  f o r  a p p l i c a b l e  
management g u i d e l i n e s .  The fo l lowing i s  an overview of content  .in r e l a t i o n  t o  
t h i s  scheme. 

Chapter I 1  con ta ins  informat ion e s s e n t i a l  t o  s o r t i n g  g u i d e l i n e  s ta tements  
by a c t i v i t i e s  and l o c a l i t i e s .  Automatic d a t a  p rocess ing  i s  suggested f o r  
l a r g e  o rgan iza t ions  in t end ing  t o  use t h e s e  g u i d e l i n e s .  This chap te r  a l s o  
provides  f o r  use  o f  t h e s e  gu ide l ines  through manual s o r t i n g .  As explained i n  
t h e  t e x t ,  d i f f e r e n t  c o l o r s  o f  pages h e l p  t h e  u s e r  t u r n  r a p i d l y  t o  appropr i a t e  
t a b l e s .  

Chapter I11 conta ins  s e p a r a t e  gu ide l ine  s ta tements  f o r  p u b l i c  and p r i v a t e  
l ands .  This s e p a r a t i o n  makes it important  t h a t  t h e  r eade r  recognize  t h a t  
management goals  a r e  o f t e n  d i f f e r e n t  between p u b l i c  lands  and p r i v a t e  l ands .  
L e g i s l a t i v e ,  r egu la to ry ,  and ph i losoph ica l  d i f f e r e n c e s  a f f e c t  t h e s e  goals  as do 
d i f f e r e n c e s  i n  t h e  need t o  o p e r a t e  f o r e s t  ownerships sometimes f o r  d i f f e r e n t  
s o c i a l  and economic purposes.  

Chapter I V  con ta ins  t h e  documentation behind t h e  g u i d e l i n e  s ta tements  
p resen ted  i n  chap te r  111. I t  p r e s e n t s  suppor t ing  informat ion from l i t e r a t u r e  
and from d e l i b e r a t i o n s  o f  t h e  exper t s  involved i n  developing t h e s e  g u i d e l i n e s .  
Each gu ide l ine  s ta tement  i s  referenced t o  t h e  suppor t ing  informat ion i n  t h i s  
chap te r .  

The appendixes inc lude  a d d i t i o n a l  suppor t ing  informat ion f o r  g u i d e l i n e  
s ta tements  as well as d e t a i l e d  acknowledgments. 
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Chapter I / .  Sorting procedures 
for guidelines application 

INTRODUCTION 
A land manager o r  u s e r  o f  these  r e s idue  management gu ide l ines  cannot scan 

t h e  214 g u i d e l i n e  s ta tements  and determine r e a d i l y  which few a r e  appropr i a t e  t o  
h i s  s i t u a t i o n .  
by a unique keying system which considers h i s  pZanned management ac t i v i t y  f o r  a 
given s i t e  i n  a given Zocation 13ithin a given species association type.  

Rather,  he can onZy determine the app2ication of these guidezines 

This approach i s  necessary  because on ly  a very few broad genera l  management 
gu ide l ines  can apply a c r o s s  a l l  r e s idue  s i t u a t i o n s .  To cap tu re  t h e  f u l l  b e n e f i t  
o f  r e s idue  t rea tment  o b j e c t i v e s ,  t h e  s e v e r a l  f a c t o r s  which govern t h e  choice  and 
success  o f  such t rea tments  must be considered i n  s t r u c t u r i n g  s p e c i f i c  gu ide l ines .  
For example, a spec ie s  v a r i a b l e ,  such as th ickness  of bark,  determines whether 
s t and ing  l i v e  t r e e s  can wi ths tand a l i g h t  p resc r ibed  underburning. Also ,  t h e  
depth,  t e x t u r e ,  angle  o f  repose ,  and mois ture  content  o f  s o i l  have a s i g n i f i c a n t  
bear ing ,  not  only  on t h e  amount of  r e s idue  t rea tment ,  bu t  on t h e  choice  o f  
method. 

Procedures presented  i n  t h i s  chap te r  w i l l  dea l  with many o t h e r  more complex 
combinations of b i o l o g i c a l ,  mechanical, and s o c i e t a l  de terminants .  

SORTING PROCEDURES 
Only a l i m i t e d  few of t h e s e  gu ide l ine  s ta tements  apply t o  every management 

s i t u a t i o n .  
province  and a vege ta t ive  type .  
such as des ignated  landscape management zones. Consequently, t h e  only way t o  
determine which gu ide l ines  appropr i a t e ly  apply t o  a given r e s idue  management 
s i t u a t i o n  i s  by a unique keying system. 

tlost apply only  t o  some given combination o f  a s p e c i f i c  geomorphic 
A few o t h e r s  apply only t o  s p e c i a l  s i t u a t i o n s  

Such a keying system can be  designed f o r  e i t h e r  automatic d a t a  process ing 
o r  a manual s o r t i n g  technique .  

Automatic Data Processing 
This system i s  recommended as b e s t  s u i t e d  t o  an ope ra t iona l  l e v e l  i n  l a r g e  

o rgan iza t ions  o r  firms where dec i s ions  a r e  made f o r  numerous t imber s a l e  
c o n t r a c t s ,  s l a s h  d i sposa l  c o n t r a c t s ,  o r  work assignments,  and o t h e r  f o r e s t  
r e s i d u e- r e l a t e d  work. 
c r i t e r i a  t o  a c e n t r a l  o f f i c e  ( e . g . ,  Rangers t o  Supervisors '  Of f i ces )  and r ece ive  
a p r i n t o u t  o f  p o t e n t i a l l y  a p p l i c a b l e  s ta tements  by r e t u r n  ma i l .  
computer programing f o r  t h e  da ta  process ing system can be a s t r a igh t fo rward  
mat ter  adapted f o r  a yes-no type of l o g i c  program. 
l i n e  s ta tements  a r e  s t o r e d  i n  t h e  system, any modif ica t ions  needed t o  achieve 
conformance t o  agency p o l i c y  can be made. 

With t h i s  approach, a land manager would r e p o r t  s o r t i n g  

I n i t i a l  

A t  t h e  time ind iv idua l  guide- 
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In  a d d i t i o n  t o  t h e  obvious speed of  ob ta in ing  a p r i n t o u t  o f  a p p l i c a b l e  
s t a t emen t s ,  t h i s  approach has t h e  advantage of being e a s i l y  updated when new 
laws, p o l i c i e s ,  o r  b e t t e r  knowledge d i c t a t e  r e v i s i o n s  of any s t a t emen t s .  

Manual Sorting 
When an auton'atic da t a  process ing  system i s  not  j u s t i f i e d  o r  not  a v a i l a b l e ,  

a manual procedure can provide a f a i r l y  r ap id  s o r t i n g  of gu ide l ine  s t a t emen t s .  
I t  cannot, however, lend  i t se l f  as well  t o  updating.  Nonetheless ,  t h e  fol low- 
ing  manual s o r t i n g  procedure was developed s o  t h a t  immediate use can be made of  
t hese  gu ide l ines  by .any  manager o f  f o r e s t  l and- - l a rge  o r  small. 

CRITERIA FOR MANUAL SORTING 
The primary s o r t i n g  i s  according t o  type  o f  ownership--public lands o r  

p r i v a t e  l ands .  The secondary s o r t i n g  i s  according t o  16 management a c t i v i t i e s  
a f f e c t i n g  r e s i d u e s .  The a d d i t i o n a l  s o r t i n g  i s  according t o  Fo res t  Residue Type 
Areas which d iv ide  Oregon and Washington i n t o  geographic u n i t s  of  l i k e  combina- 
t i o n s  o f  geomorphology and t imber spec i e s  a s s o c i a t i o n s .  

Type of Ownership 
Although t h e r e  i s  common concern f o r  t h e  environmental e f f e c t s  o f  r e s idue  

management, r ega rd l e s s  o f  pub l i c  o r  p r i v a t e  ownership, t h e r e  are  some d i f f e r e n c e s  
i n  management o b j e c t i v e s  which in f luence  t h e  a p p l i c a b i l i t y  of  r e s idue  management 
gu ide l ines  (see chapter  111) t o  warrant  s o r t i n g  according t o  t hese  two ownership 
groups. 
p r i v a t e  lands i n  chap te r  111. 

Thus, s e p a r a t e  s o r t i n g  t a b l e s  a r e  provided f o r  p u b l i c  lands and f o r  

M anagement Activities 
The 16 management a c t i v i t i e s  considered i n  t h e  development of  t hese  guide- 

l i n e s  comprise 6 cons t ruc t ion  and 7 s i l v i c u l t u r a l  ope ra t ions  and 1 each f o r  
t r e a t i n g  n a t u r a l  r e s idue ,  t r e a t i n g  dying and damaged vege ta t ion ,  and conver t ing  
rangeland types .  

For any planned f o r e s t  ope ra t ion  involv ing  two o r  more o f  t hese  management 

In t h i s  manner, two o r  more l i s t s  o f  gu ide l ines  which a r e  app l i cab le  
a c t i v i t i e s ,  t h e  manual s o r t i n g  procedure r e q u i r e s  a s e p a r a t e  s o r t i n g  f o r  each 
a c t i v i t y .  
t o  t h e  planned f o r e s t  ope ra t ion  w i l l  be provided.  

Forest Residue Type Areas (FR Types) 
Both t h e  geomorphology and t h e  vege ta t ive  a s s o c i a t i o n  o f  a l o c a t i o n  

in f luence  the  c r e a t i o n  and t rea tment  o f  f o r e s t  r e s idues .  The fo l lowing f o r e s t  
r e s idue  type a r e a  c l a s s i f i c a t i o n  scheme was synthes ized  from o t h e r  c l a s s i f i c a t i o n  
schemes t o  s imp l i fy  development and a p p l i c a t i o n  of t hese  g u i d e l i n e s .  The FR Type 
Areas, as they w i l l  be c a l l e d ,  a r e  p r imar i ly  geomorphic provinces ,  d iv ided  by 
timber spec i e s  a s s o c i a t i o n  and geomorphic subprovince.  
t hese  type areas f o r  t h e  P a c i f i c  Northwest. 

F igures  1 and 2 show 
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A f i v e - d i g i t  coding system i s  used f o r  i d e n t i f y i n g  t h e  FR Type Areas. 
The f i rs t  two d i g i t s  r ep re sen t  t h e  geomorphic province code. 
r ep re sen t s  t h e  t imber spec i e s  a s s o c i a t i o n  code. 
r ep re sen t  t h e  subprovince code. ' 

The t h i r d  d i g i t  
The fou r th  and f i f t h  d i g i t s  

Geomorphic Province 

/ /Timber  Species Associat ion 

09 1 03 

I Geomorphic Subprovince 

In  some cases ,  gu ide l ine  s ta tements  have been i d e n t i f i e d  by subprovince codes 
which do not  appear  i n  f i g u r e s  1 and 2 .  These subprovinces were omit ted ( l t O O 1 l  

as t h e  las t  two d i g i t s  i n  f i g u r e s  1 and 2) when a s i g n i f i c a n t  a r e a  was not  
occupied by a commercial timber spec ie s ,  no management p r a c t i c e  was a n t i c i p a t e d  
t h a t  would c r e a t e  r e s idue  r e q u i r i n g  t rea tment ,  and subprovinces were too 
s c a t t e r e d  t o  be de l inea t ed  c l e a r l y .  

GEOMORPHIC PROVINCE CODES 

01 Olympic Province 

02 Coast Ranges Province 

03 Siskiyou Province 

04 Puget Sound Basin Province 

05 Willamette Basin Province 

06 Western Cascades Province 

07 Northwestern Cascades Province 

08 Northeastern Cascades Province 

09 Recent (High) Cascades Province 

10 Okanogan Highlands Province 

11 Columbia Basin Province 

1 2  Blue Mountains Province 

13 Harney Basin Province 

14 Upper Basin and Range Province 

15 Basin and Range Province 

16 Cowlitz River Basin Province 

17  Wallowas Province 
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Figure 1.—Forest Residue
Type map, Oregon.



Figure 2.—Forest Residue
Type map, Washington.
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TIMBER SPECIES ASSOCIATION CODES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

(Northern Douglas - f i r )  
Douglas- f i r ,  western hemlock, western redcedar,  grand fir, P a c i f i c  s i l v e r  
fir, red a l d e r ,  S i t k a  spruce ,  b i g l e a f  maple, western white  p ine  

(Southern Douglas - f i r )  
Douglas- f i r ,  western hemlock, incense-cedar,  sugar  p ine ,  ponderosa p ine ,  
Port-Orford-cedar,  P a c i f i c  madrone, tanoak, canyon l i v e  oak 

( W i l  lamet t e  Val 1 ey) 
Douglas- f i r ,  ponderosa p ine ,  western hemlock, Oregon white  oak, b i g l e a f  
maple, C a l i f o r n i a  black oak, red a l d e r ,  v ine  maple, P a c i f i c  dogwood 

(Southwest Oregon Mixed Conifer)  
Douglas- f i r ,  sugar  p ine ,  tanoak, canyon l i v e  oak, P a c i f i c  madrone, golden 
chinkapin,  ponderosa p ine ,  incense- cedar ,  b i g l e a f  maple 

(Sub a 1 p i  ne) 
Mountain hemlock, noble f i r ,  P a c i f i c  s i l v e r  fir,  subalp ine  f i r ,  western 
l a r c h ,  Engelmann spruce ,  western white  p ine ,  grand f i r ,  Shas ta  red  f i r ,  
ponderosa p i n e ,  Douglas- f i r ,  lodgepole p ine  

(Eas t- s ide  Cascade Mixed Conifer--Pumice S o i l s )  
Douglas- f i r ,  ponderosa p ine ,  lodgepole p ine ,  western l a r c h ,  incense-cedar,  
Engelmann spruce ,  sugar  p ine ,  mountain hemlock, grand f ir ,  subalp ine  f i r ,  
western white  p ine  

( I n t e r i o r  Ponderosa Pine/Lodgepole Pine) 
Ponderosa p ine ,  lodgepole p ine ,  Douglas- f i r ,  western l a r c h ,  western j u n i p e r ,  
grand f i r ,  white  fir, subalp ine  f i r ,  Engelmann spruce ,  western white  p ine  

(Eas t- s ide  Cascade Mixed Conifer--Nonqumice S o i l s )  
Douglas- f i r ,  ponderosa p ine ,  western l a r ch ,  Engelmann spruce,  subalp ine  f ir ,  
mountain hemlock, grand f i r ,  lodgepole p ine  

(Ponderosa Pine/ Jun ipe r  Steppe) 
Ponderosa p ine ,  j u n i p e r ,  Douglas- f i r ,  western l a r ch  

d e s c r i p t i o n  o f  t h e  geomorphic provinces fo l lows,  p lus  a d e s c r i p t i o n  and codes 
f o r  t h e  subprovinces w i th in  each, a s  well a s  t he  Timber Species Associa t ions  
recognized wi th in  each province .  

01 Olympic Province 

The major po r t ion  o f  t h i s  province e x h i b i t s  ex tens ive  g l a c i a t i o n .  Main r i v e r  
va l l eys  are broad and U-shaped, and major peaks a r e  r inged  with c i r q u e s ,  many 
conta in ing  a c t i v e  g l a c i e r s .  
downcutting by streams and, with p a s t  g l a c i a l  e ros ion ,  has c r e a t e d  p r e c i p i t o u s  
mountain s lopes .  These rugged mountains provide a c e n t r a l  co re  surrounded by 
almost l e v e l  lowlands which a r e  t h e  r e s u l t  of depos i t i on  of  g l a c i a l  outwash. 
Vegetat ion i s  cha rac t e r i zed  by extremely dense s tands  of Douglas- f i r ,  western 
hemlock, and western redcedar ,  with S i t k a  spruce along the  western edges. 

Extremely high p r e c i p i t a t i o n  has caused r a p i d  
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Timber Species Associa t ions  recognized:  1 and 5 

Subprovince Shown 
number on map Descr ip t ion  

01 No Glac ia ted ,  s t e e p ,  long mountain s lopes  

02 Yes Glac ia ted ,  s t e e p ,  long mountain s lopes  

03 Yes Glac ia ted ,  s t e e p ,  long, d i s s e c t e d  mountain s lopes  

04 Yes Coastal  p l a i n  

05 Yes Snow-covered peaks .and subalp ine  and a l p i n e  peaks 

02 Coast Ranges Province 

This province conta ins  s t e e p  mountain s lopes  with r idges  t h a t  a r e  o f t e n  extremely 
sharp .  The r idge  system is usua l ly  p a r a l l e l  t o  t h e  coas t  bu t ,  being extremely 
d i s s e c t e d ,  is  expressed s u b t l y .  The topography v a r i e s  from nea r ly  l e v e l  along 
the  dunal shee t  through abrupt  and s t e e p  lands along t h e  western edges t o  more 
g e n t l e  lands along t h e  e a s t e r n  f r i n g e s .  Sca t t e r ed  peaks,  o f t e n  ba r r en ,  r i s e  well 
abme  surrounding r i d g e s .  Vegetat ion i s  cha rac t e r i zed  by dense s t ands  of  
Douglas- fir  and western hemlock, with S i t k a  spruce and lodgepole (shore)  p ine  
along the  western edges. 

Timber Species Associa t ions  recognized:  1 

Subprovince Shown 
number on map Descr ip t ion  

01 No Coastal  headlands 

02 Yes Rounded d i s sec t ed  s lopes  

03 Yes Shor t ,  h ighly  d i s sec t ed  s lopes  

04 Yes Steep,  uneven mountain s lopes  and broad r idgetops  

05 Yes Complex of s t e e p ,  d i s s e c t e d ,  and uneven mountain 
s lopes  

06 Yes Steep ,  long mountain s lopes  

07 Yes Dunal s h e e t ,  c o a s t a l  headlands,  and e s t u a r i e s  

03 Siskiyou Province 

This province e x h i b i t s  an ancient  and now g r e a t l y  d i s s e c t e d ,  u p l i f t e d  p l a i n ;  
however, some peaks r i se  above t h e  genera l  accordant r i dge .  Vegetat ion r e f l e c t s  
elements of t h e  C a l i f o r n i a  no r th  c o a s t ,  and eas t e rn  Oregon f l o r a  with many 
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spec ie s  indigenous only t o  t h e  S isk iyou c h a r a c t e r  type .  Major communities are 
d i s t r i b u t e d  i n  r e l a t i o n  t o  mois ture  and e l eva t ion  and inc lude:  p ine- oak- f i r ,  
f i r - b road leaved  spec ie s ,  p i n e - f i r - c e d a r - t r u e  f i r s ,  white f i r ,  Shas ta  red  f i r ,  
western hemlock, and S i t k a  spruce .  
h i s t o r y  of  d i s tu rbance ,  p r i m a r i l y  f i r e ,  t o  produce an extremely va r i ed  a r r a y  o f  
communities. 

This c l i m a t i c  d i v e r s i t y  combines with a long 

Timber Species Associa t ions  recognized:  2 and 4 

Subprovince Shown 
number on map Descr ip t ion  

01 Yes Drainage bas in  

02 Yes Steep ,  uneven, d i s s e c t e d  mountain s lopes  

03 Yes Steep,  long,  mountain s lopes  

04 Yes Steep,  uneven, h ighly  d i s s e c t e d  mountain s lopes  

05 Yes Steep ,  uneven mountain s lopes  

06 Yes Steep,  long, h ighly  d i s s e c t e d  mountain s lopes  

04 Puget Sound Basin Province 

This province was subjec ted  t o  massive con t inen ta l  g l a c i a t i o n ,  which formed an 
a rea  of low r e l i e f  broken by sounds, low moraine r i d g e  systems and rounded 
hummocks, and many included l akes .  Vegetat ion i s  cha rac t e r i zed  by Douglas- f i r ,  
western hemlock, western redcedar,  and grand f ir .  Some s tands  o f  lodgepole p ine  
a r e  found on moraine remnants. 

Timber Species Associa t ions  recognized:  1 

Subprovince Shown 
number on map Descr ip t ion  

01 Yes Coastal  p l a i n  

02 Yes Morainal f e a t u r e s  with i s l a n d s  

03 Yes Outwash p l a i n  

04 Yes Rol l ing  morainal depos i t s  

05 Willamette Basin Province 

T h i s  province r e f l e c t s  a s t r u c t u r a l  depress ion  with h i l l s  of  low r e l i e f  and 
alluvium depos i ted  from anc ien t  f l oods .  
the  no r th  and i s  i n t e r s p e r s e d  with s lugg i sh  streams with many meanders. 
n a t u r a l  vege ta t ion  mosaic c o n s i s t s  of g ra s s l ands ,  oak woodlands, coni ferous  
f o r e s t  , and streambank ( r i p a r i a n )  communities. 

The v a l l e y  f l o o r  s lopes  very g e n t l y  t o  
The 
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Timber Species Associa t ions  recognized:  3 

Subprovince Shown 
number on map Descr ip t ion  

01 No 

02 No 

03 No 

04 No 

Recent f lood p l a i n  

Lacus t r ine  p l a i n s  

F o o t h i l l s  

Steep,  s h o r t  mountain s lopes  

06 Western Cascades Province 

This province is composed o f  a s l i g h t l y  folded and u p l i f t e d  accumulation of 
weathered volcanic  flows. The a rea  is cha rac t e r i zed  by a genera l  conformity i n  
r i dge  c r e s t s  separa ted  by deep v a l l e y s  with s t eep ,  h ighly  d i s s e c t e d  s i d e  s lopes .  
In  t h e  southern po r t ion  of  t h i s  province,  major v a l l e y s  are V-shaped. 
t he  e n t i r e  province g l a c i a l  f e a t u r e s  a r e  evident  but  not  pronounced. Vegetat ion 
i s  cha rac t e r i zed  by Douglas- f i r ,  western hemlock, grand fir, and subalp ine  f i r .  

Throughout 

Timber Species Associa t ions  recognized:  1, 2 ,  3 ,  and 5 

Subprovince Shown 
number on mar> DescriDt ion  

01 Yes Columbia River Gorge 

02 Yes Glac ia ted ,  s t e e p ,  long mountain s lopes  

03 Yes F o o t h i l l s  

04 Yes Steep ,  d i s sec t ed  mountain s lopes  

05 Yes Steep,  long mountain s lopes  

06 Yes Steep ,  uneven mountain s lopes  

07 Yes Rol l ing  p l a t e a u  remnants 

07 Northwestern Cascades Province 

This province is composed o f  sharp ,  jagged peaks and deep v a l l e y s  r e s u l t i n g  
mostly from a l p i n e  g l a c i a t i o n .  
mately uniform e l e v a t i o n  of  t h e  main r idge tops .  Towering above these  r e l a t i v e l y  
even c r e s t s  a r e  two dormant volcanoes (Mount Baker and Glac ier  Peak) a s  well  as  
s eve ra l  g r a n i t i c  peaks of  except ional  he igh t .  G lac i a l  f e a t u r e s  such a s  morainal 
depos i t s  on s i d e  s lopes  a r e  common. 
accumulations of  g l a c i a l  d e b r i s .  
Douglas- f i r ,  grand fir, and subalp ine  fir.  

A s t r i k i n g  topographic f e a t u r e  i s  t h e  approxi-  

Main stream v a l l e y s  a l s o  conta in  deep 
Vegetat ion is cha rac t e r i zed  by western hemlock, 
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Timber Species Associa t ions  recognized:  1 and 5 

Subprovince Shown 
number on map Descr ip t ion  

01 Yes Glacial v a l l e y s  

02 Yes Glac ia t ed ,  s t e e p ,  long mountain s lopes  with snow 
chu tes  

03 Yes Glac ia t ed ,  s t e e p ,  long mountain s lopes  

04 Yes Alpine and subalpine  and snowcapped peaks 

08 Northeastern Cascades Province 

This province  e x h i b i t s  g l a c i a l  s c u l p t u r i n g  which has c r e a t e d  an a r e a  o f  g r e a t  
r e l i e f  with s t eep- s ided ,  very deep v a l l e y s  and long f i n g e r  l a k e s .  The a r e a  i s  
made up o f  g r a n i t i c  b a t h o l i t h s ,  fo lded  and, i n  p a r t ,  metamorphosed, and sedimen- 
t a r y  rocks with r idge tops  having approximately uniform c r e s t  e l e v a t i o n s .  
Vegetat ion i s  c h a r a c t e r i z e d  by subalpine  f ir ,  grand fir, Douglas- f i r ,  western 
l a r c h ,  and some ponderosa and lodgepole p ine .  

Timber Species  Associa t ions  recognized:  5, 6, 7, 8 ,  and 9 

Subprovince Shown 
number on map Descr ip t ion  

01 Yes G l a c i a l  v a l l e y s  

02 Yes Glac ia t ed ,  s t e e p ,  long mountain s lopes  with snow 
chutes  

03 Yes Glac ia t ed ,  s t e e p ,  long mountain s lopes  

04 Yes Alpine and suba lp ine  and snowcapped peaks 

05 Yes P la t eau  remnants 

06 Yes Dissected  mountain s lopes  

07 Yes T i l t e d ,  d i s s e c t e d  p l a t e a u  land 

08 No Finger  l ake  

09 Recent (High) Cascades Province 

This province  c o n s i s t s  o f  a vo lcan ic  p l a t e a u  capped by s h i e l d  volcanoes,  c inde r  
cones, and o t h e r  vo lcan ic  forms, a l l  o f  which are  i n  var ious  s t a g e s  o f  d i s i n t e -  
g r a t i o n .  I t  i s  e s s e n t i a l l y  an a r e a  o f  g e n t l y  s lop ing  t e r r a i n ,  i n t e r r u p t e d  a t  
i n t e r v a l s  by g l a c i a t e d  channels i n  t h e  major d ra inages .  The a r e a  i s  d o t t e d  wi th  
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volcanic  peaks and cones r i s i n g  150 t o  5,000 feet above t h e  surrounding landscape.  
Much of t h e  a r e a  i s  mantled with pumice and volcanic  ash.  
t e r i z e d  by Douglas- f i r ,  grand f i r ,  subalp ine  fir,  hemlock, and ponderosa and 
lodgepole p ine .  

Vegetat ion i s  charac- 

Timber Species Associa t ions  recognized: 1, 2 ,  5, 6, 7, and 8 

Subprovince Shown 
number on map Descr ip t ion  

01 Yes Alpine and subalp ine  and snowcapped peaks 

02 Yes P 1 a t  eaus 

03 Yes Glac ia ted ,  s t e e p ,  long mountain s lopes  with snow 
chutes  (north h a l f )  

04 Yes Glac ia ted ,  s t eep ,  long mountain s lopes  

05 Yes Pumice-mantled outwash p l a i n  and d i s s e c t e d  p l a t e a u  
with c r a t e r s  and lakes  

10 Okanogan Highlands Province 

This province r e f l e c t s  repea ted  con t inen ta l  g l a c i a t i o n ,  r e s u l t i n g  . in  a gene ra l ly  
r o l l i n g  t e r r a i n  o f  moderate s lopes  and broad, rounded summits. 
r i s e  3,000 t o  4,000 f e e t  above t h e  general  t e r r a i n ,  d iv id ing  t h e  a r e a  i n t o  
seve ra l  upland a r e a s  s epa ra t ed  by a s e r i e s  of broad north- south r ive r  va l leys .  
Vegetat ion i s  cha rac t e r i zed  by grand fir and Douglas- f i r  with l a r c h  and ponderosa 
p ine .  Arid grass lands  (steppe) a r e  p re sen t  along the  western and southern  edges. 

Sca t t e r ed  peaks 

Timber Species Associa t ions  recognized:  5, 6 ,  7 ,  8, and 9 

Subprovince Shown 
number on mar, Des c r i r , t i on  

~ 

01 Yes Glac ia ted  V a l  l eys  

02 Yes P 1 a t  eaus 

03 Yes Glac i a t ed ,  s t e e p ,  long mountain s lopes  

04 Yes Glac ia ted ,  r o l l i n g  mountain s lopes  

05 Yes Low, r o l l i n g  uplands and morainal f e a t u r e s  

06 No Canyon lands 
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11 Columbia Basin Province 

This province inc ludes  t h e  Columbia River b a s a l t  p l a t e a u  which was modified by 
g l a c i a l  outwash f loods  and wind t o  form coulees ,  scablands ,  and r o l l i n g  l o e s s  
h i l l s .  
b a s a l t i c  b u t t e s  o r  canyons carved by some of t h e  major r i v e r s .  Vegetat ion i s  
cha rac t e r i zed  by ponderosa p ine  along the  western edge, becoming grass- shrub 
t o  g ra s s  i n  t h e  c e n t r a l  and e a s t e r n  p o r t i o n s .  

Steep s lopes  a r e  o f  l i m i t e d  occurrence and r e s t r i c t e d  t o  i s o l a t e d  

Timber Species Associa t ions  recognized:  None 

Subprovince Shown 
number on map Descr ip t ion  

01 No 

02 No 

03 No 

04 No 

05 No 

Dissected b a s a l t  p l a t e a u  land 

Lacus t r ine  p l a i n s  

Coulees 

Channeled scablands 

Rol l ing  l o e s s  h i l l s  

06 No Outwash v a l l e y s  

07 No Folded b a s a l t  r i dges  

08 No Outwash p l a i n  

09 No Basa l t  p l a t e a u  

10 No Sand dunes 

12 Blue Mountains Province 

This  province is composed of  s e v e r a l  ranges of  mountains s epa ra t ed  by f a u l t e d  
v a l l e y s ,  s y n c l i n a l  (downfolded) bas ins ,  canyon lands ,  and l ava  p l a t e a u s .  Topo- 
graphic  r e l i e f  i n  t h e  mountains is h ighly  v a r i a b l e  with moderately s t e e p  s i d e  
s lopes  common. Dissec t ion  o f  t h e  l ava  p l a t eaus  has a l s o  c rea t ed  s t e e p  canyon 
s i d e  s lopes .  Vegetat ion is cha rac t e r i zed  by ponderosa p ine ,  grand f i r ,  Douglas- 
f i r ,  some subalp ine  fir communities, and shrub-grass  communities. 

Timber Species Associa t ions  recognized:  5 ,  6 ,  7 ,  8 ,  and 9 
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Subprovinc e Shown 
number on map Descr ip t ion  

01 Yes Dissected b a s a l t  and p l a t e a u  land 

02 Yes Lacus t r ine  p l a i n s  

03 Yes Dissected b a s a l t  p l a t e a u  land 

04 Yes Steep,  long mountain s lopes  

05 Yes Subalpine and a l p i n e  and snowcapped peaks 

06 Yes Steep,  s h o r t ,  d i s sec t ed  mountain s lopes  
and bas ins  

07 Yes Steep,  s h o r t ,  h ighly  d i s sec t ed  r o l l i n g  lands 

08 Yes Dissec ted  r h y o l i t e  p l a t e a u  land - t r a n s i t i o n  
f o r e s t  

09 Yes Badlands and d i s sec t ed  p l a t e a u  remnants 

10 Yes Lacus t r ine  p l a i n  and bas in  high d e s e r t  

11 Yes Canyon lands 

13 Harney Basin Province 

This province e x h i b i t s  a young, r e l a t i v e l y  uniform expanse of lava  flows o f  
moderate r e l i e f  and d o t t e d  with s c a t t e r e d  c inder  cones and lava  b u t t e s .  Porous 
s o i l s ,  r e s u l t i n g  from pumice and ash f a l l s ,  and bedrock under scanty  r a i n f a l l  
produce many seasonal  s treams.  Undrained bas ins ,  some dry and o t h e r s  with f l u c t u -  
a t i n g  l e v e l s ,  a r e  common. Evidence of  v i o l e n t  volcanic  a c t i v i t y  is abundant 
i n  t h e  western po r t ions ,  with t h e  Paul ina  Peak s h i e l d  volcano t h e  dominant 
example. Outstanding examples of very r ecen t  lava  flows a r e  near  Lava Butte  and 
Fort  Rock. Vegetat ion i s  cha rac t e r i zed  by ponderosa p ine ,  lodgepole p ine ,  grand 
f i r ,  some Douglas- f i r ,  j u n i p e r ,  grass- shrub ,  g r a s s ,  and d e s e r t  shrub communities. 

Timber Species Associa t ions  recognized:  6,  7, 8 ,  and 9 
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Subprovince Shown 
number on map Description 

01 No Rhyolite plateau land 

02 

03 Yes 

Rhyolite plateau land, lacustrine basin-- 
lakebeds, volcano 

Pumice and ash mantled, cinder cone, plateau 
1 and 

04 No Volcano-caldera 

05 No Recent basalt flow 

06 Yes Pumice mantled plateau land 

14 

This province exhibits fault-block mountains enclosing basin with internal 
drainage at generally higher elevations than the main Basin and Range Province. 
These formations create predominantly horizontal profiles in mountain silhouette 
with occasional cone-shaped features. Precipitation is moderate, occurring 
mostly as snow; most streams are perennial; and numerous undrained basins contain 
shallow lakes and marshes. 
ponderosa pine, lodgepole pine, and grass-shrub communities. Unique are alpine 
and subalpine areas. 

Upper Basin and Range Province 

Vegetation is characterized by mixed conifer, 

Timber Species Associations recognized: 6, 7, 8, and 9 

Subprovince Shown 
number on map Description 

01 Yes Fault-block mountains, high elevation 

02 Yes Graben valleys 

03 No Rolling sagebrush lands 

04 Yes Dissected plateau lands, rolling sagebrush 
lands and lacustrine basin 

05 No Lacustrine basin--marshes 

06 Yes Fault-block mountains, lower elevation 

07 Yes Pumice-mantled rolling hills, high elevation 
alpine and subalpine 
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15 Basin and Range Province 

This province c o n s i s t s  of  f au l t - b lock  mountains with enclosed b a s i n s .  
f o r  s ca rp  s lopes  o f  t h e  f au l t - b lock  mountains, t he  a rea  i s  r o l l i n g  with low 
r e l i e f .  Ra in fa l l  i s  scanty ,  most streams a r e  i n t e r m i t t e n t ,  and numerous 
undrained bas ins  conta in  shal low s a l i n e  l akes .  Vegetat ion i s  cha rac t e r i zed  by 
ponderosa p ine ,  mixed c o n i f e r ,  lodgepole p ine ,  grass- shrub ,  d e s e r t  shrub,  and 
jun ipe r  communities. 

Except 

Included i n  t h i s  province a r e  a l p i n e  and subalp ine  a r e a s .  

Timber Species Associa t ions  recognized:  9 

Subprovince Shown 
number on maD Des criD t ion 

01 

02 

03 

04 

05 

06 

07 

08 

No 

No 

No 

No 

No 

No 

No 

No 

Alpine and subalp ine  

Lacus t r ine  basin--1akebeds 

Active sand dunes 

Canyon lands 

Fault-block mountain 

Graben va l l eys  

Rol l ing  sagebrush land,  low r e l i e f  

Pumice-mantled p l a t e a u  land 

16 Cowlitz River Basin Province 

This province r e f l e c t s  a s t r u c t u r a l  depress ion  occupied by t h e  lower and middle 
Cowlitz River .  Uplands of  low r o l l i n g  h i l l s  developed on volcanic  ma te r i a l s  a r e  
the  dominant t e r r a i n  f e a t u r e .  Lacus t r ine  p l a i n s ,  t e r r a c e s ,  and f lood p l a i n s  
ad jacent  t o  t h e  r ivers  occupy p ropor t iona t e ly  less a rea  than i n  t h e  Willamette 
Basin Province.  The a rea  has an o v e r a l l  sou the r ly  s lope .  The n a t u r a l  vege ta t ion  
mosaic c o n s i s t s  o f  c o n i f e r s  and hardwoods with heavy understory of  mesophyllic 
shrubs and forbs .  

Timber Species Associa t ions  recognized:  1 

Subp rovinc  e Shown 
number on map Descr ip t ion  

01 No Flood p l a i n s  

02 No Outwash p l a i n s  

03 No F o o t h i l l s  

04 No Steep ,  s h o r t  mountain s lopes  
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17 Wallowas Province 

This province c o n s i s t s  of a mountainous t t i s l a n d t l  surrounded by lava p l a t e a u s .  
These mountains a r e  p a r t  o f  t h e  Blue Mountains Province but  are d i s t i n c t i v e ,  
s ince  a l p i n e  g l a c i a t i o n  has c r e a t e d  a very p r e c i p i t o u s  and rugged mountainous 
a rea .  
is  cha rac t e r i zed  by grand f ir ,  Douglas- f i r ,  subalp ine  fir, and mountain hemlock. 

The r e l i e f  i s  much g r e a t e r  than i n  t h e  Blue Mountains type .  Vegetat ion 

Timber Species Associa t ions  recognized:  5,  6 ,  7 ,  8 ,  and 9 

Subprovince Shown 
number on mar, DescriDtion 

01 

02 

03 

04 

Yes 

Yes 

Yes 

Yes 

Alpine and subalp ine  and snowcapped peaks 

Basalt p l a t e a u  

Dissec ted  b a s a l t  p l a t e a u  

Glac i a t ed ,  s t e e p ,  long mountain s lopes  

TABLES 
The fol lowing colored  pages conta in  s e t s  of t a b l e s  t o  be searched f o r  

app l i cab le  g u i d e l i n e  s ta tement  numbers. 
every gu ide l ine  s ta tement  appears  only f o r  t h e  s p e c i f i e d  FR Type Area(s)  t o  
which it a p p l i e s .  Thus, it may be p o s s i b l e  t h a t  a given s ta tement  with across-  
the-board a p p l i c a t i o n  appears  i n  a l l  t a b l e s  and w i l l  s o r t  out  f o r  a l l  FR Types. 
Conversely, another  s ta tement  w i l l  s o r t  out  only f o r  t h e  one FR Type t o  which 
i t  a p p l i e s .  

These t a b l e s  were s t r u c t u r e d  s o  t h a t  

Two major s e t s  of  t a b l e s  a r e  provided:  Those f o r  Publ ic  Lands a r e  p r i n t e d  
on yellow and b lue  paper;  those  f o r  P r i v a t e  Lands are p r i n t e d  on pink and green 
paper.  

The yellow and pink pages [ labeled Table Set  , I  and Table Set  11, respec-  
t i v e l y )  each conta in  16 s o r t i n g  s e t s  of  t a b l e s .  Each s o r t i n g  s e t  covers  a 
d i f f e r e n t  land management a c t i v i t y  r e l a t i n g  t o  f o r e s t  r e s idues  c r e a t i o n  and 
t rea tment ,  r ega rd l e s s  of  t h e  FR Type. 

The b lue  pages,  l abe l ed  Table Set  I A ,  and t h e  green pages,  l abe l ed  Table 
Set I I A ,  con ta in  supplemental t a b u l a t i o n s  f o r  v e r i f y i n g  t h e  a p p l i c a b i l i t y  of  
each management a c t i v i t y  r e l a t e d  gu ide l ine  t o  a s p e c i f i e d  FR Type Area. This  
cross-check i s  an important  s t e p  i n  s e l e c t i n g  only s ta tements  a p p l i c a b l e  t o  a 
given FR type from a l a r g e  l is t  o f  a c t i v i t y - r e l a t e d  gu ide l ine  s ta tements  evolv- 
ing from t h e  search  process .  
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TABLE SET I 

SORTINS SET A 
G U I D E L I N E S  APPLYING T O  P u a L I c  L A N D S  

GUIDELINES FGK T R E A l M E N T  OF ?ESLDUES 2ESULTING F i O M  
R O P O  CONSTRUCTION ------------------------------ 

1 .502  1 . 7 1 7  1.801 1 .901  2 . 2 0 1  2 . 3 0 1  
1 . 7 1 6  1 . 8 0 2  1.992 2 o 2 G 2  2*3’?2  

1 . 9 0 3  2 . 3 0 3  
1 .93G 2 . 3 0 6  
1.9’35 2 e3C7 
1.936 

3 . 5 9 1  3.813 
3 06C 7 

1.1c1 

1.153 
1.104 
l . l C 5  
1. lCb  
1 . 1 9 7  
1 . 1 0 9  
1 . 1 1 0  
1.111 
1.112 
1.113 

1. i a z  



SORTIN,;  SET A C O N T I N U E 0  

TAOLE 4. GUIDkLINES APPLYING I N  S P E C I F I C  G E C G R A P H l C  AREAS 

1 . 7 2 2  1.723 1.719 1 . 7 1 9  1.719 
2 . 4 G 1  2.205 1.721 1 . 7 2 1  2 . 4 C l  
3.6G2 2 . 4 0 1  2.6Gl 2.481 2 . 4 0 8  

3 . 6 0 2  2 . 4 0 7  2.409  
2 . 4 0 8  2.410 
2 . 4 @ 9  
2 e410 
3 . 6 0 3  

1.72C 1.719 1.719 
2 . 2 0 6  2 . 4 0 1  2 . 4 1 1  
2 . 4 0 1  2 . 4 0 2  2 . 4 0 2  
2 .402  2.400 2 . 4 3 7  
2 . 4 0 7  2 .409  2 . 4 0 8  
2.408 2 . 4 1 0  2 .419  
2 .409  2.410 
2.410 
3.603 

1.72C 2 . 4 C i  
2 .481 2 . 4 0 2  
2 . 4 0 2  2 . 4 0 7  
2.407 2.408 
2.4'38 2.409 
2 .409  2.41(5 
2. 410 
3 . 6 0 3  

1.727 2.401 2.402 
2 .4Gl  2 . 4 0 7  2 . 4 0 7  
2 . 4 0 2  2 . 4 0 8  2.408 
2 . 4 0 7  2.409 2.409 
3 . 4 0 8  2.410 2.410 
2.409 3 . 6 0 3  3 . 6 0 3  
2.410 
3 . 6 0 3  

1.719 1.719 
2.401 2 . 4 0 1  
3 . 6 0 3  2 . 4 0 2  

2 . 4 0 7  
z . w a  
2.489 2e41u 

NO GUIDEL INES APPLICABLE I N  T H I S  SET UNDER TABLE 5. 

h) 
w 



N 
P 

T A d L E  SET I 
G U I O E L I N E S  A P P L Y I N G  T O  P U B L I C  LANDS 

5ORTING S E T  B 

G U I O E L I  NES FOR TREATMENT OF RESIDUES RESULT ING F i O H  
T R A I L  C CNSTQUC T I O N  ------------------------------ 

1 . 5 0 2  1 .717 1 . 8 0 1  1 .991  2.2G1 2 . 3 0 1  
1.718 1.892 1 .952  2 .202  2 .302 

1 .933  2 - 3 0 3  
1 .994  2 .3C6 
1 .995 2.3C7 
1 906  

3.607 3.809 
3 .013 

1 .101  
1 .152  
1.1C3 
1.1C4 
1 1 0 5  
1 .105 
1 .107  
1.109 
1 . 1 1 0  
1.111 
1 .113  

TABLE  3 G U I U C L I ~ E S  A P P L Y I d G  I N  C L A S S I F I E D  V I S U A L  MANAGEMENT ZONES 
1 2 3 4 5 6 7 8 9 10 11 1 2  1 3  1 4  1 5  1 6  17 18  19 

1.5131 1 . 5 1 i  1 .517 1 .517 1 . 5 0 6  1 . 5 0 6  1.5@7 1.51C 1 . 5 1 0  1 .506 1 .594 1.505 1.306 1 .507  1.5Q3 1.520 1.515 1.514 1.526  

1.525 1 .525 1.525 1 .517 1.517 1 .517  1 .517 1.517 1.517 1.517 1.517 1 .517 1 ,517  1 .526 1.527 1.524 1.523 

---_----------------------------------------------------~---------------------------------------~------------------~-----~-------- 
1.517 1.520 1.52C. 1 .508  1.509 1.510 1 .511  1.512 1.503 1.5C8 1 * 5 @ Y  1.509 1 .509  1 .513 1.525 1.519 1.518 

1.525 1 .527 1 .527  1 , 5 1 9  1 .519 1 .519  1 .519 1.519 1.518 1.518 1.518 1.518 1.518 ' 1.527 1.527 
1 5 2 7  1 . 5 2 5  1 . 5 2 4  1.524 1.524 1 .524  1.522 1 . 5 2 3  1 ,523 1.523 1 ,523 

1 . 5 2 7  1.527 1.527 1.527 1.527 1.527 1 .527 1.527 1.527 1 .527  



S O R T I N ;  SET 3 C 3 N T I N U E 3  

TABLL 4. G U I D E L I N E S  AP?LYING I N  S P E C I F I C  CEGGRAPHIC AQEAS 

P.4OUINCE NUHJER 
9 1  0 2  0 3  05 0 6  a 7  08 C9 10 11 12 1 3  14 15 16 17 

1.722 1.728 1.719 1.729 1.719 1.72C 1.719 1.719 1.720 2.401 
2 . 4 0 1  1.738 1.721 1.721 2 . 4 G l  2.2Pb 2.401 1.738 1.738 2.402 

2 . 2 0 6  1.738 2.4?1 2 . 4 6 8  2 . 4 C l  2 . 4 0 2  2 . 4 . l l  2.401 2.407 
2.4Cl 2 . 4 C l  2.4C2 2.498 2 . 4 3 2  2 . 4 0 2  2 . 4 G S  

2.407 2.4c.7  2.437 2.437 
2.408 2 . 4 C 8  2 . 4 5 8  2.408 

1.727 1.738 2 .402  
1.738 2.401 2.407 
2.401 2 . 4 0 7  2 . 4 0 8  
2.402 2 . 4 0 8  
2 . 4 0 7  
2 . 4 0 8  

1.719 10719 
2.401 2 e C D l  

2.46 2 
2 . 4 0 7  
2.40 8 

NO G U I C E L I N E S  APPLICABLE I N  T H I S  S E T  UNOER TAaLE 5. 



TABLE SET 1 
G U I O t L I N E 3  4 P P L Y I N G  T i r  PUBL IC  LANOS 

3 0 R T I N S  S Z T  C 

G U I U E L I P J E S  F a d  TKEATHENT 3 F  9 E S I O U E S  R € S U L T I N C ,  F i O H  
CAMPGR3UND CONST 2UC TI O N  ------------------------------ 

1.502 1.717 l . d C I  1.931 2.201 2.301 
1.718 1 . 8 0 2  1 . 9 @ 2  2.232 2.302 

1.903 2.203 2.306 
1.924 2.3C7 
1.905 
1.3C6 

1.1c.l 
I. l C 2  
1.1C3 
1.1@4 
1.105 
1. l l i b  
1.107 
1.199 
1.116 
1.111 
1 . 112 
1.113 

TAaLE 3 G U I O t L I N E S  APPLYIhG I N  C L A S S I F I E O  V I S U A L  HANAGEHENT ZONES 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 7  18 19 --------------------------------------------------------------------------------------------------------------------~------------- 

1.5G1 1.517 1.517 1.517 1.506 l . 5 G b  1.517 1.517 1.517 1.534 1.504 1.517 1.506 1.517 1.521 1.515 1.514 
1.521 1.521 1.52i 1.508 1.517 1.519 1.519 1.519 1.5J8 1.5E.8 1.516 1.517 1.518 1.527 1.519 1.518 
1.527 1.527 1.527 1.517 1.519 1.521 1.521 1.521 1.517 1.517 1.521 1.518 1.521, 1.521 1.521 

1.524 1.523 
1 . 5 2 7  1.527 

1.519 1.521 h e 5 2 4  1.524 1.524 1.513 10516 1.523 1.521 1.523 
1.521 1.524 1.5~7 1.527 1.527 1.521 1.521 1.527 1.523 1.527 
1.527 lo527 1.522 1.523 1.527 

1.527 1.527 



SURTINai  SET C COrJTINUEO 

T A B L E  4. G U L U L L I N E S  APPLYING IN S P E C I F I C  G E O G R A P H I C  A R E A S  

P2OYINCE NJMSEK 
0 1  0 2  c 4  25 0 6  07 ; B  0 9  10 1 2  1 3  1 4  15 16 1 7  

1 . 7 2 2  1.723 l a 7 1 9  1 .719  1.719 1 .72P  1 .719  
2 .4Gl  1.724 1.721 1 . 7 2 1  1 . 7 2 5  1.724 1 . 7 2 3  
2 . 4 0 3  1.725 1 . 7 2 3  2 . 4 ' : l  P . 4 b l  1 . 7 2 5  2 . 4 0 1  

1 . 7 2 3  1 . 7 2 4  204C8 2 . 2 3 6  2.402 
1 . 7 3 8  1 . 7 2 5  2 . 4 2 9  2.461 2 . 4 0 3  
2 . 2 0 6  1 . 7 3 8  2 .410  2.~02 2 . 4 i 8  
2 . 4 0 1  2 .4C1 2 . 4 2 3  2 . 4 3 9  

z .4c3  2.407 Z.'t10 
2 . 4 i 6  2.408 
2 . 4 c 7  2 . 4 5 9  
2.4C8 La410  
20Sf!9 
2.41'2 

1 . 7 1 9  
1.7?3 
l e  7 > 4  
1 . 7 7 5  
1.7343 
2.431 
2 .412  
2 ~4.13 
2 . 4 7 5  
2 4'16 
L . 437  
2.418 
2.419 
2 04iG 

1.720 1 . 7 2 3  
1.723 1 . 7 2 4  
1.725 1.725 
1 .738  2.401 
2 . 4 0 1  2 .462  
2.402 2 .405  
2 . 4 0 3  2 .466  
2 .405 2 . 4 6 7  

2 . 4 1 ; ~  2.410 

2.406 2 .408  
2 . 4 8 7  2 . C 0 9  

2.4C3 
2. 413  

1 . 7 2 3  1 . 7 2 3  1 . 7 2 3  1.723 1.719 1 . 7 1 9  
1 . 7 2 4  1.724 1 0 7 2 4  1 . 7 2 4  1 . 7 2 5  1.723 
1 . 7 2 5  1 . 7 2 5  1 .725  1.725 2.401 1 0 7 2 4  
1 . 7 2 7  1 . 7 3 8  2 .402 2 .406 2.461 
1 . 7 3 8  2 . 4 0 1  2 . 4 0 5  2.402 
2 . 4 2 1 '  2.405 2.406  20 4 @  5 

2.406 2.4C2 2.406 2 .407  
2.405 2 . 4 0 7  2.4~3 2 . 4 6 7  
2 . 4 0 6  2 .408 2 . 4 0 9  20 40  8 
2 . 4 0 7  2 .4c9  2.G10 2.409 
2.4C8 2.410 2.410 
2.409 
2.419 

NO GiJ l 'L ' t iL INES APPC1';A'jJLt I N  T d I S  S E T  UNOER TA3LE 5 .  



N 
00 

T A E ~ L E  sEr I 

;ORTIN(; s ~ r  u 
; U I U E L I N E S  APPLYING T O  P J O L I C  L A N D S  

b U 1 O t L I l l c S  FOR T R k A T M k N T  3F  I E S L D U E S  XESULTINC,  F i O H  
STRUCTURE C O N S T Z U C T I D N  ------------------------------ 

1.1J1 
l . l i r E  
1.103 
1. lGS 
l . l i 5  
I. 1Db 
l . l G 7  
l . l U 9  

11G 
1.111 
I. 112 
1 113 



ThBLE 4 .  G U I D E L I N E S  kPtJLYXIJG I N  S P t C I F i C  G E O G R P P H I  C AREAS 

2 . 4 0 1  2 . 4 0 1  2 . 4 0 2  2 . 4 0 6  2 . 4 0 1  2.401 
2 . 4 0 2  2.405 2 . 4 0 5  2.40 2 
2.4ir5 2.406 2 , 4 0 6  2.4u 5 
2 . 4 0 6  2 .4C7 2 .4G7 2 . 4 0 6  
2 . 4 0 7  2 . 4 0 8  2 . 4 0 8  2.467 
2 . 4 0 8  2 . 4 0 9  2 . 4 0 9  2 . 4 0 8  
7.459 2 . 4 1 0  2 . 4 1 0  2.409 

2 . 4 1 0  2 . 4 1 0  

h3 L U I D t L I N t S  A P P L I S A B L E  IN TdXS S E T  UNSER TABLE 5 .  



W 
0 

G U i d E L I N E S  f oe  l Y t A r M t N T  OF ILSIDUES RtSULTINC;  F 3 O H  
S K I  ?LIN C O N S T 3 d C  I I O N  

3.507 3.854 
3.813 



5 O R T I N . i  SET E C 3 N C I N U E D  

T A Y L t  4. L U I D k L I f d E S  AP’LYING I N  S P Z C I F I C  GEOGRAPHIC AREAS 

1 . 7 3 8  1.738 20402 
2.461 2.401 204C9 
2.402 2.409 2.410 
2.4C9 2.410 
2 . 4 1 0  

1 . 7 1 9  1 .719  
2 . 4 0 1  2 . 4 0 1  

2 . 4 0 2  
2.409 
2041 0 



w 
h) 

TAi3LE SET 1 
G U I i i E L I N E L  APPLYING T O  P U U L I C  L A N O S  

i O S l i N G  S E T  F 

3.6'21 3 , 8 0 4  
3 . 3 0 6  3.805 
3 . 6 0 7  3 . 8 0 6  

3.812 
3.813 
3.814 
3.817 
3.818 



SOZTINi SET F C O N T I N U E O  

T A ~ L L  40 G U X D L L l N C S  APPLYING I N  S P t C I F I C  GEOGRAPHIC 4 R E A S  

1.729 10719 1.729 
1.723 1 . 7 2 3  1 . 7 2 3  
Z.421 1.714 1 . 7 2 5  
2 . 4 0 2  1 . 7 1 5  2 . 4 3 1  
2.4i)B 2.451 2.402 
2.459 2 .412  2.4r.5 
2 . 4 1 0  2 . 4 1 5  2 .466  

2 . 4 J 6  2.4C7 
2.437 2 . 4 J 8  
2 .413  2.4C3 
2 . 4 3 3  2.418 
2.410 3.6L73 
3 . 8 J 7  3.bC5 

1.723 3.8i7 
1 . 7 2 4  
1 . 7 2 5  
2 . C C l  
2 . 4 0 2  
2.405 
2 . 4 t 6  
2 . 4 0 7  
2 .408  
2 .439  
2.410 
3 .807  

1.7 2 3  
1.724 
1.725 
1.727 
2 401 
2 .402  
2.405 
2.406 
2 . 4 G 7  
2 . 4 0 8  
2 . 4 6 9  
3.410 
3.6G3 
3 . 8 0 7  

1.723 
1.724 
1 . 7 2 5  
2,4(Jl 
2.4G5 
2.406 
2 . 4 0 7  
2 . 4 0 8  
2 . 4 0 9  
2.410 
3 . 6 0 3  
3.605 
3 .807  
3 . 8 0 8  

1 . 7 1 5  
1.723 
1 . 7 2 4  
i o  7 2 5  
2.402 
2.4G5 
2 . 4 0 6  
2.467 
2.4C8 
2.409 
2.410 
3 . 6 0 3  
3 0 6 Q 5  
3.807 
3 .000  

1.723 1.719 1.719 
1.724 1 . 7 2 5  1 . 7 2 3  
1.125 2.401 1.724 
2.406 3.603 2.401 
3.605 3.605 2 . 4 ~ ~  
3.807 2.406 2.40 5 

2.40 7 
2.408 
2.409 
2.410 
3.60 5 
3.8C 7 

IU'J L U I L f L I t l i S  A P P L I d A d L L  EN T H I S  SET UNDER T A t L c  5. 

w 
w 



w 
P 

LJIIELINES FD? THiATHENT OF R E S I D U E S  H E S U L T L N G  F i O H  
I N O I V I U J A L  TREE S i L f C T I O N  ------------------------------ 

1 . 5 L 2  1 - 7 1 1  i.861 1.951 2.201 2 .3CL 
1 . 7 1 3  1 o B t i 2  1.9U2 2.202 L o 3 d 2  
1.717 1.3C3 1.453 2 . 3 5 3  
1 e 7 1 8  1.324 2.3'16 
1 . 7 2 9  1 .995  2 . 3 0 7  
1 .732)  1.9Ob 

3 . 5 t l  3.804 
3.506 3 . 8 3 6  
3 . 5 P 7  3 . 8 2 9  

3.813 
3.815 
3.816 

:.1:1 
1.122 
1. L 2 3  
l o l d 4  
1.106 
1 . 1 0 7  
1. LC3 
1 . L l C  
i 0111 
1.112 
L.Ll3 

1.701 
1 . 7 0 2  

2.2G4 



S O R T X N G  SET ti COMTINUED 

TABLE 4 .  G U I D E L I N E S  APPLYING IN SPECIFIC GEOGRAPHIC AREAS 

P S O V I  NCE NU3 BE3 
01 03 3 4  i!5 O b  c7 J8 0 9  I O  11 1 2  13 14  1 5  16  1 7  

1.722 1.716 
2.401 1.723 
2o4G3 1.72b 

1.725 
1.728 
1.7J2 
1.735 
1 738 
2.236 
2 0 4 L t  

1.715 
1 . 7 i 9  
1 0 7 2 1  
1.723 
1.724 
1.7z5 
1.731 
1.738 
2.401 
2.403 
2.406 
2.407 
2.408 
2*41;9 
2 .  410 
3.8G7 

1.714 1.719 1.72G 1.719 1.719 
1.719 1.725 1.724 1.723 1.723 
1.721 Z . 4 C 1  1.725 10731  1.724 
2 . 4 c i  2 . 4 ~ 8  1.73~ 2.4~1 1.725 

2.469 2.266 2 . 4 0 2  1.731 
2.410 2.4131 2.403 1.732 

2 . 4 i 2  2.4ile 1.733 
2 . 4 0 3  2 . 4 0 9  1.736 
2.407 2.410 1.738 
2.4C8 2.411 
5.409 2.432 
2.410 2 0 4 9 3  

2.4'35 
2.416 
2 407 
2.408 
2 04J3 
2 e410 
3.618 
3.897 

l e  720 
10 723 
1.725 
1. 731  
1.732 
1.733 
1,730 
2 .  4 0 1  
20 402 
20 403 
20 405 
2. 406 
2.407 
2.400 
2 .  409 
2.410 

1.723 3.807 1.723 
1,724 i o  7 2 4  
10 725 1 0  725 
10 7 3 1  1.727 

1.731 1. 732  
1. 732  1.733 

2.401 1.733 
2.402 1.734 

1.738 
2.406 2.401 
2.407 2.4112 
2.408 2 . 4 0 5  
2 .  CO? 2.406 
2 410 2 . 4 0 7  
30608 2 .  408 
3. 807 2 0 4 0 9  

2.410 
3.608 
3.897 

2.405 

1.723 
1.724 
1.725 
1.731 
1.732 
1.733 
l o  738 
2.401 
2 405 
2.406 
2.407 
2 0 4 0 8  
2.409 
2.410 
30608  
3.807 
3. 808  

10 715 
10723  
1 0  7 2 4  
1. 725 
1.731 
l e  732  
1. 733  
1.734 
2.402 
2.405 
2.406 
2.40 7 
2.408 
2.4119 
2.410 
3,608 
3.80 7 
3 -  808 

1.723 1.719 1.719 
1.724 1.725 1.723 
1.725 2 0 4 0 1  1.724 
1.731 1.731 
2.406 2.401 
3 0 8 0 7  2- 40 2 

2.405 
2.406 
2.40 7 
20 40 8 
2.409 
2.41@ 
3.801 

1 A S L E  5. G U I D E L I N E S  AP P L Y I N G  I N  S P E C I F I C  G E O W A P H I C  AREAS WHtN RESIDUES WILL BE BURNED 

P l i O V I N C E  NUtl8ER 
0 3  05  0 6  G7 oa  09  IO I1  1 2  13 14 15  1 6  1 7  

10704  10727  107G3 107C3 1.705 1.735 10703 1 0 7 J 3  1.707 1.737 
1.766 1.7GfJ 107C4 1.724 1.7P9 1.758 1.757 1.757 10709 1.708 

1.709 1.7C7 1.7339 1.718 1 709 
1 .711  1.708 1.7'39 

1.7C9 

1.703 1.707 1.707 1.707 10705  1.707 
1 0 7 0 6  1 0 7 0 8  1.708 1.708 1.709 10706  
1.707 1.709 1.709 1.709 1.709 
1.708 
1.709 



TABLE SET I 
S U I U E L I N E S  APPLYING TO PUBLIC  LANDS 

i O R T I N G  S I T  H 

L L I I d E L I N i S  FO2 TREA FHENT O F  i E S I D U E S  RESULT ING F3OH 
SHELrf R H O 0 3  Cd T T I M G  ------------------------------ 

1 . 5 i i Z  1 - 7 1 ?  1.3C1 1 . 9 0 1  2 .201  2 .301 
1.713 1 . 5 ~ 2  1 . 9 0 ~  2 . 2 0 2  2 . 3 0 2  
1 .717 lo8U3 1 .903  2.303 

2.306 1 e7111 1 .904 
1 e 7 2 3  1 .905  2 , 3 0 7  
1 .730 1.906 

3.601 3 . 8 0 4  
3 . 6 0 6  3.806 
3.507 3.809 

3.813 
3 - 8 1 4  
3 815 
3.816 

1.101 
i o 1 0 2  
1.103 
L . l G b  
1.1Ci6 
1.107 
l . l C 3  
I 1L G  
1.111 
1 . l l Z  
1.113 

1.701 
1 .702  

2 .204 



S O R T I N G  S E T  H C O N T I N U E D  

TABLE 4 .  S U I O E L l N E S  APPLYING I N  SPECIFIC GEOGRAPHIC AREAS 

i o 7 2 2  1 . 7 1 6  
Z.4G1 1 . 7 2 3  
2 . 4 0 3  1 . 7 2 4  
3.6C2 1 . 7 2 5  
3 . 6 0 4  1 . 7 2 8  

1 . 7 3 2  
1 . 7 3 5  
1 . 7 3 8  
z . 2 0 5  
2 0 4 i l 1  
3 . 6 0 2  
3 6 0 4  

1 0  715 
1 . 7 1 9  
1 . 7 2 1  
1 . 7 2 3  
1 . 7 2 4  
1 . 7 2 5  
1 . 7 3 1  
1 . 7 3 8  
2 . 4 C l  
2 . 4 0 3  
Z o 4 0 6  
2 . 4 0 7  
2 . 4 0 8  
2 . 4 9 9  
2.410 
3 . 6 0 3  
3.604 
3 . 8 0 7  

1.714 1 . 7 1 9  1 . 7 2 0  1 . 7 1 9  1 0 7 1 9  
1.71’3 1 . 7 2 5  1 . 7 2 4  1.723 1.723 
1 . 7 2 1  20401 1 . 7 2 5  1 . 7 3 1  1 . 7 2 4  
2.401 2 . 4 0 8  1.731 2.4G1 1 . 7 2 5  

2 .4C9 2 . 2 0 6  2.402 1 . 7 3 1  
20biO 2 . 4 2 1  2.403 1 . 7 3 2  
3 . 6 0 4  2.402 2 . 4 0 8  1 . 7 3 3  

‘204C3 2 . 4 0 9  1 . 7 3 6  
2 . 4 0 7  2.410 1 . 7 3 6  
20438 3 .606  2 0 4 J i  
2 . 4 0 9  2 0412 
2.  410  2.453 
3 0 6 3 3  2 . 4 8 5  
6.604 2 4 5 6  

2 0497  
2 . 448 
2 439 
2 0410 
3 634 
3 . 6 3 8  
3 . 8 5 7  

10720  1 . 7 2 3  3 . 6 0 4  1 . 7 2 3  1 . 7 2 3  
1 . 7 2 3  1 . 7 2 h  3 . 8 0 7  1 0 7 2 4  1.724 
1 . 7 2 5  1 . 7 2 5  1 . 7 2 5  1 . 7 2 5  
1 . 7 3 1  1 . 7 3 1  1 . 7 2 7  1.131 
1 . 7 3 2  1 . 7 3 2  1 , 7 3 1  1 . 7 3 2  
1 . 7 3 3  1 . 7 3 3  1 . 7 3 2  1 . 7 3 3  
1 . 7 3 8  2 . 4 0 1  1 . 7 3 3  1 . 7 3 8  
2 . 6 0 1  2 . 4 0 2  1 . 7 3 4  2 . 4 0 1  
2 0 4 0 2  2.C05 Le738 2 , 4 0 5  
2 . 4 0 3  2 . 4 0 6  2 . 4 0 1  2 . 4 0 6  
2 . 4 0 3  2 . 4 0 7  2 . 4 0 2  2 . 4 0 7  
2 . 4 0 6  2 . 4 0 8  2 . 4 0 5  2 . 4 0 8  
2 . 4 0 7  2 . 4 0 9  2 . 4 0 6  2 . 4 0 9  
2 . 4 0 8  2 . 4 1 0  2 . 4 0 7  2.410 
2 . 4 0 4  3 . 6 0 4  2 . 4 0 8  3 . 6 0 3  
Z o b 1 0  3.6138 ? o b 0 9  3 , 6 0 4  
3 . 6 0 3  3 . 8 0 7  2 0 4 1 0  3 . 6 0 8  
3.  6 0 t  3 . 6 0 3  3 . 8 0 7  

3 . 6 0 8  3 .808  
3 . 8 0 7  

I. 7:5 
1. 7 2 3  
1 . 7 2 4  
1. 7 2 5  
1. 7 3 1  
i o 7 3 2  
1 . 7 3 3  
1 . 7 3 4  
2 . 4 0 2  
2.4Ci5 
2 . 4 0 6  
2 . 4 0 7  
2.408 
2 . 4 0 9  
2. 4 1 0  
3.603 
3 . 6 0 4  
3 . 6 0 8  
3 .807  
3 . 8 0 8  

1 . 7 2 3  1 . 7 1 9  1 . 7 1 9  
1 . 7 2 4  1.725 1 . 7 2 3  
1 . 7 2 5  2.401 1 . 7 2 4  
1 . 7 3 1  3 . 6 0 3  1 . 7 3 1  
2 . 4 0 6  3 .604 2.101 
3 . 6 0 4  2 - 1 0  2 
3 . 8 0 7  2 . 4 0 5  

2 .40  6 
2 . 4 0 7  
2 . 4 & 8  
2 . 4 0 9  
2.410 
3.604 
3 . 8 0 7  

T A a L f i  5.  G U I D E L I N E S  APPLYING I Y  S P C C I F I C  GEOGRAPHIC AREAS WHEN R E S I D U E S  H I L L  BE 8URNEO 

1 . 7 0 4  1 . 7 J 7  1 . 7 0 3  1 . 7 0 3  1.7G5 1 . 7 9 5  1 0 7 0 3  1 . 7 5 3  1 . 7 0 7  1 0 7 0 7  
1 . 7 0 6  1 . 7 5 8  1.7G4, 1 . 7 0 4  1 0 7 0 9  1 . 7 0 8  1 , 7 0 7  10737  1 , 7 0 3  1 . 7 0 8  

1 . 7 5 9  1.7G7 i o  7 0 3  1 738 1 . 7 0 9  
1,711 107C8 1 739 

I.  7 0 9  

1 . 7 0 3  1 . 7 0 7  1.707 1 . 7 0 7  1 .705  1 . 7 0 7  
1 , 7 0 6  1 . 7 0 8  1 . 7 0 8  1 . 7 0 8  1 .709  1.708 
1 . 7 0 7  1 . 7 0 9  1.7119 1 . 7 0 9  1 . 7 0 9  
1 . 7 0 8  
1 . 7 0 9  



TAtiLE SET I 

SORTING SET J 
C U I O E L I N E S  APPLYING r o  PJBLIC L A N O S  

w 
00 

G U I O E L I h E S  FOR TREATMENT OF RESIDUES RESULTING F i O H  
GROUP SELECT1 ON CUTTING -----------------_------------ 

1.502 1.712 1-801 1.901 2.201 2.301 
1.713 lab02 1.902 2 . 2 0 2  2.302 
1.717 1.803 1.963 2.205 2.303 
1.718 1.904 2.306 
1.729 1 0905 2.307 
1,730 1.906 

3.601 3.804 
3.506 3.806 
3.607 3.809 

3.812 
3.813 
3.814 
3.815 
3.816 
3.817  
3.818 

1.101 1 . ‘?O 1 
1.102 1.702 
l.103 
1.104 
1.106 
1.107 
1.103 
1. l i e  
1.111 
1.112 
1.113 

2.204 

TABLE 3 .  G U I D E L I N E S  APPLYIAG I N  C L A S S I F I E D  V ISUAL ).(ANAGEHEN1 ZONES 
1 2 3 4 5 6 7 8 3 10 11 1 2  13 1 4  1 5  16 1 7  1 8  1 9  

----------_----------------------------~--------------------------------------------~--------*-----------~-----~----------~~-~---- 

1.501 1.511 1.517 1.517 1.506 1.506 1.507 1 . 5 l J  1.510 1.504 1.504 1.505 1.506 1 . 5 0 7  1.516 1.515 1.514 
1.517 1.520 1.52a 1.508 1.503 1.510 1.511 1.512 1.508 1.508 1.509 1.509 1.509 1.5213 1.519 1.518 
1.520 1.521 1.521 1.517 1.517 1.517 1.517 1.517 1.517 1 . 5 1 7  1.517 1.517 1.517 1.521 1.521 1.521 
1.521 1.525 1.525 -1.519 1.519 1.519 1.519 1.519 1.518 1.518 1.510 1.518 1.518 1.525 1.524 1.523 
1.525 1.527 1.527 1 . 5 2 1  1 .521 1.521 1.521 1.521 1.521 1.521 1.521 1.521 1.521 1 0 5 2 7  1.527 1.527 
1 527 1.525 1.524 1.524 1.524 1.524 1.522 1.523 1.523 1.523 1.523 

1.527 1.527 1.527 1.527 1.527 1.527 1.527 l e 5 2 7  1.527 1.527 
. .  



SORTING SET J C3Nr INUED 

TABLE 4 .  GUIDELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS 

PROVINCE NJABER 
01 9 2  0 3  u c  05  0 6  07 118 0 9  1 0  1 2  13  14 15 16 1 7  

1 . 7 2 2  l a 7 1 6  
2 .4Gl  1 . 7 2 3  
2 .403  1 . 7 2 4  
Ja6GZ 1 . 7 2 5  
3 .604  1 . 7 2 8  

1. 7 3 2  
1 7 3 5  
1 . 7 3 8  
2 . 2 5 6  
2 401 
3 . 6 5 2  
3 . 6 0 4  

1 . 7 1 5  
1 . 7 1 9  
1 . 7 2 1  
l e  723 
1 . 7 2 4  
l e 7 2 5  
l r  731 
1 . 7 3 8  
2 .4Cl  
2 e403 
2.4G6 
2 .4c 7 
2.4G8 
2.4C9 
2 .410  
3.603 
3a6C4 
3 .807  

1 . 7 1 4  1.719 1 . 7 2 0  
1 .719  1 . 7 2 5  1 . 7 2 4  
1 .721  2 a C Q l  1 .725  
Z - i O l  2.4C8 1 . 7 3 1  

2 . 4 0 9  2 . 2 0 6  
2 .410  2 .401  
3 .604  2 .402  

2 .403  
. 2.4;7 

2 . 4 0 8  
2 . 4 0 9  
2 .410 
3.603 
3 .604  

1 .? 19 
1 .723  
1 .731  
2 . C O l  
2 . 4 0 2  
2.4C3 
2 .408 
2 .409  
Z.410 
3.6G4 

1 . 7 i 9  
1 .723  
1 .724  
1 .725  
1 .?E6 
1.731 
1 a732 
1 .733  
1 .736  
1.738 
2 a431 
2 412 
2 .433  
2 455 
2 406 
2 .437 
2 .418  
2 0499 
2.410 
3.6114 
3 a638 
3.8i17 

1.720 
1 .723 
1 .725 
1. 726 
1 .731 
1.732 
1.733 
1. 738 
2.  bo1 
2 .402 
2 .403 
2 .405 
2 .406 
2.407 
2 .408 
2 .409 
2.410 
3. 603 
3.60b 

1 .723 3 .604  1 . 7 2 3  
1 . 7 2 4  3 .807 1 .724 
1.725 1 .725  
1 .726  l a  726  
1. 731 1 .727  

1. 731 1 .732  
1 .732  1 . 7 3 3  
1 . 7 3 3  2 . 4 0 1  

2 .402  1 .734  
2.4C5 1 . 7 3 8  

2 .401  2 .406 
2 .407  2 .k02 
2. 408 ?. 405 
2 .409  2 .406  
2 .410 2 .407 
3 .604  2 . 4 0 8  
3.608 2. 409 
3. 8 0 7  2 .410  

3 .603 
3 .608 
3 .807  

1 .723  
1 . 7 2 4  
1.725 
1 .726  
1 . 7 3 1  
1 . 7 3 2  
1 . 7 3 3  
1 . 7 3 8  
2 . 4 0 1  
2 .405 
2 .406  
2 ab07 
2 .408  
2 . 4 0 9  
2 .410 
3 .603  
3.bQQ 
3 .608  
3 .807  
3 . 8 0 8  

1 .715  
1. 723 
1. 7 2 4  
1 . 7 2 5  
1 . 7 2 6  
1 . 7 3 1  
i. 732 
1.733 
1. 734 
2.402 
2.405 
2 .406  
2 . 4 0  7 
2.408 
2 - 4 0 9  
2.410 
3 .603  
3.604 
3,608 
3-  807 
3. 808 

1.723 
1 . 7 2 4  
1 .725  
1 . 7 2 6  
1 . 7 3 1  
2 .406  
3 .604 
3 .807 

1.719 1 .719  
1 .725  1.723 
2 . 4 0 1  1.72b 
3 .603  i o 7 2 6  
3 .604  1.731 

2.40 1 
2.402.  
z.4u5 
2 . 4 0 6  
2. 4 0  7 
2 .408  
2. 4 0 9  
2 .41  0 
3.604 
3 .807 

T A BL E  5. GUIDELINES APPLYING I N  SPECIF IC  GEOGitAPHIC AREAS WEN RESIOUES WILL BE BURNEO 

P3OVINCE NiltiiiER 
02 03 0 4  J5 0 6  u 7  0 8  0 9  1 0  12 1 3  14 15 1 6  1 7  

1 . 7 0 4  1 .707  1 . 7 0 3  1 . 7 0 3  1 .705  1 .705  1 .703  1 .703  1.707 1 . 7 0 7  

1 . 7 0 9  1 . 7 0 7  1 . 7 0 9  1 .798  1.710 ,1.709 
1 . 7 1 1  1 . 7 0 8  1.799 1 .710  

1 . 7 0 6  1 . 7 0 8  1 . 7 0 4  1.7~4 1 . 7 ~ 9  i . 7 0 8  1 . 7 0 7  1 .797  1 . 7 0 9  1 .708 

1. 7 0 9  1.n~ 

1 .703  1.707 1.707 1.707 1 . 7 0 5  1 .707  
1 . 7 0 6  1 . 7 0 8  1.708 1 .708  1.709 1 . 7 0 8  
1 . 7 0 7  1.709 1,709 1.709 1.709 

10 7 1  O 1 . 7 0 8  1.710 l o 7 1 0  1.710 
1.709 
1 .710  



TABLE SET I 

SORTING SET K 
SUIDELINES APPLYING r o  PJBLIC LANDS 

P 
0 

1 .502  1 . 7 1 2  1 . 8 0 1  1 . 9 0 1  2 . 2 0 1  2 .301  
1.713 1.802 1.932 2 . 2 0 2  2 .302  
1.717 1.8G3 1 . 9 0 3  2.205 2.306 
1.718 1.9J4 2 .307  
1.729 1 m905 
1 . 7 3 0  1 .906 

3 . 6 0 1  3 .804 
3 . 6 0 6  3,805 
3 .607 3 .806 

3 809  
3 .812 
3 -813  
3.814 
3.817 
3 818 

1.701 1.101 
1 . 1 0 2  1 m702 
1.103 
1.104 
1.105 
1.106 
1 . 1 0 7  
1 .108  
1 . 1 0 9  
1 . 110 
I. 111 
I . l i 2  
1 . 1 1 3  

3.811 



S O R T I N G  SET K C3NTINUED 

TABLE 4. GUID€LXNES APPLYXNC IN SPECIFIC GED6RAPHIC AREAS 

PROVINCE NUMBER 
0 1  92 0 3  04 05  06  07 08 0 9  t o  11 12 13  1 4  1 5  1 6  1 7  

1.722 1.716 
2.41)l 1.723 
2ek03 1.724 
3.602 1.725 
3.604 1.728 
3.605 1.732 

1.735 
1.730 
2 206 
2.401 
3.632 
3.604 
3.605 

l e  715 
1.719 
1.721 
1.723 
l e  724 
1.725 
1. 7 3 1  
i . 738 
2.401 
2.403 
2.406 
2.40 7 
2 . 4 0 8  
2.4G9 
2.410 
3.603 
3.604 
3.6C5 

1 e 7 i 4  1.719 
1,719 1.725 
1.721 2.401 
2.101 2.408 

2.409 
2.410 
3.60 4 
3.605 

I. 720 
1. 724 
1. 725 
1.731 
2.256 
2.401 
z.402 
2.403 
2.407 
2.4QB 
2. 409 
2.410 
3.603 
3.604 
3.635 

1.719 
I. 7 23 
1.731 
2.401 
2.402 
2.403 
2.4rJ0 
2.499 

3.606 
z.410 

1 e719 
I * ? Z J  
1,. 724 
1.725 
1 726 
1.731 
1. 732 
1.733 
I 736 
1.737 
I e738 
2.401 
2 e 4 1 2  
2.433 
2.435 
2.436 
2 e407 
2 m438 
2 e409 

3 604 
2.410 

1.720 
I. ? 2 3  
1. 725 
1.726 
l e  731  
1. 732 
1.733 
1. 738 
2.401 
2.402 
2.403 
2.405 
2.406 
2.407 
2.408 
2.409 
2.410 
3.603 
3.604 
3.605 

1.723 
1, 724 
1. 725 
1.726 
1. 731 
1.732 
1. 733 
2.401 
2.402 
2.405 
2.406 
2.407 
2 408 
2.409 
2.410 
3.604 

3.604 1.723 
1.724 
1. 725  
1. 7 2 6  
l e  727 
1 731 
1. 732 
1.733 
1. 734 
1.738 
2.401 
2.402 
2 o b o 5  
2.406 
2.407 
2.408 
2 409 
2.410 
3.603 

1.723 
1. 7 24 
1.725 
1.726 
1 e731 
1.732 
1.733 
1.738 
2.401 
2.405 
2.406 
2.407 
2.408 
2.409 
2.410 
3.603 
3.604 
3.605 
3.008 

1.715 1.723 1.719 
1.723 1.'724 1.125 
1.724 1.725 2.401 

1.726 1,731 3.604 
1.731 2.406 3.605 
1.732 30604 
1.733 3.605 
1.734 
2.402 
2.405 
2.406 
2.407 

2.40 9 
2.lb10 
3.603 
3.604 
3.605 
3 0  808 

1.725 1.726 3 .603  

2.408 

1.719 
1.723 
1.724 
1.726 
1. 7 3 1  
2.401 
2.4Q 2 
2.405 
2.406 
2.407 
2. 40 8 
2.409 
2.410 
3. 604 
3.605 

TABLE 5. CUIOELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS WHEN RESIDUES HILL BE EURNEO 

1.704 1.707 1.703 1e7G3 1.705 1.705 1.703 1.703 1.707 1.707 
1.706 1.708 1.704 1.704 1.709 1.708 1.707 1.797 1.709 1.708 

1.759 1.707 1.709 1.708 1.710 1.709 
1.711 1.708 1 e759 1. 710 

1. 709 1.710 

1,703 l e 7 0 7  10707  1.707 1.705 1.707 
1.706 1.708 1 0 7 0 8  1.708 10709  1,708. 

10709  1.707 1.709 1.709 1 0 7 0 9  
1710 1.708 le710 1.710 1.710 

1 0  709 
1.710 



TABLE SET I 
GUIOELINES APPLYING T O  PUBLIC LANDS 

SORTING SET L 
P 
N 

TABLE I. GUIDELINES APPLXCABLE THROUGHOUT THE P A C I F I C  NORTHWEST 

1.502 1.712 i m 8 i l 1  1.901 2.201 2.301 
1.713 1 . 8 0 2  1.952 2.202 2.302 
1.717 1.803 1.903 2.303 
I m718 1.904 2 m304 
1.729 1.9J5 2.305 
1 m730 1.996 2.306 

2 . 3 0 7  

3.601 3.804 
3.607 3.806 

3.809 
3.813 
3.814 
3.815 
3.816 

1.101 
1.102 
1. IO3 
1.10% 
1.105 
1.107 
1.109 
1. 110 
1.111 
1 112 
1.113 

I 2 3 4 

1.501 1.511 1.517 1.517 
1.517 1.520 '1.520 
1 ~ 5 2 0  1.521 1.521 
1.521 1.525 1.525 
1.525 1.527 1.527 
1 527 

- -- -- - - - - - -- - - ---- - -------- 

1 .701 
1.702 

2. 204 

TABLE 3. GUIOELINES 4PPLYXNC I N  CLASSIF IEO V ISUdL MANAGEMENT ZONES 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

----r--------------.----------rr-----r-------------------~~---o----~-~------.--..-------~---------.--- 

1.506 1.506 1.507 1.510 1.510 1.504 1.504 1.505 1.506 1.507 1.516 1.515 1.514 
1.508 1.509 1.510 1.511 1.512 1.506 1.508 1,509 1.509 1.509 1.S20 1.519. 1.518 
1.517 1.517 1.517 1.517 1.517 1.517 1.517 1.517 1.517 1.517 1.521 1.521 1.521 
1.519 1.519 1.519 1.519 1.519 1.518 1.518 1.518 i.5ia 1.518 1.525 1.524 1.523 
1.521 1.521 1 .521  1.521 1.521 1.521 1.521 1.521 1.521 1.521 1.527 1-52? 1.527 
1.525 1.524 1.526 1.524 1.524 1.522 1.523 1.523 1.523 1,523 
1.527 1.527 1.527 1.527 1.527 1.527 1.521 1.527 1.527 1.527 



SORTING SET L CONTINUE0 

TABLE 4. 6UIDELINES APPLYING IN S P E C I F I C  GEOGRAPHIC AREAS 

PROVINCE NJHBER 
0 1  02  0 3  05 0 6  OB 0 9  1 0  11 12  1 3  14 15  16 17 

1 . 7 2 2  1 . 7 1 6  1 . 7 1 5  1 . 7 1 4  1 . 7 1 9  1 .720  1 .719  1 .719 1.720 1 . 7 2 3  3.807 1 . 7 2 3  
la .723 1 . 7 1 9  1 .719  1 . 7 2 5  1 . 7 2 4  1 .723  1 .723  1 .723  1 .724  1 . 7 2 4  
1 . 7 2 4  1 . 7 2 1  1 . 7 2 1  2 . 4 0 8  1 .725  1 .731  1 . 7 2 4  1 .725 1 .725  1. 725 
1 . 7 2 5  La723 1 . 7 3 1  2 .408  1 .725  1 .731  1 .731  1 . 7 2 7  

1 . 7 3 1  1 . 7 2 8  1 . 7 2 4  2.296 1.731 1 .732 1 .732  
1 . 7 3 2  1 . 7 2 5  2 .407  1 .732 1 .733  1 .733  1 . 7 3 2  
1 . 7 3 5  1 . 7 3 1  2.4G8 1,733 1 .738 2 . 4 0 5  1 . 7 3 3  
1 . 7 3 8  1 .738  1 .736 2 .405 ZabO6 1 . 7 3 4  
2 . 2 0 6  2.4G6 1.738 2 .406  2 . 4 0 7  l a  738 

2 .437  2 .435 2 .407 2 .408  2 . 4 0 5  
2 .408  2 .416  2 .406  3 .608  2 .406  
3 .807  2 .407  3.8@ 7 2 . 4 0 7  

2 .438 2 .408 
3 608 3 .608  
3 .837 3 .807  

1 . 7 2 3  
1 . 7 2 4  
1.725 
1 . 7 3 1  
1 . 7 3 2  
1 . 7 3 3  
1 . 7 3 8  
2 .405  
2 .406  
2 . 4 0 7  
2 .408  
3.608 
3 . 8 0 7  
3 .808  

1 .715  
1 . 7 2 3  
I. 724  
1 .725  
l m  731 
1 . 7 3 2  
1 .733  
1 .734  
2 .405 
2.406 
2 . 6 0 7  
2 .438 
3 .608 
3.807 
3 .808  

1 . 7 2 3  1 . 7 1 9  1 . 7 1 9  
1 . 7 2 4  1 .7?5  1 . 7 2 3  
1. 725 1 . 7 2 4  

1 . 7 3 1  1 . 7 3 1  
2 .406  2 . 4 0 5  
3. 80  7 2.40 6 

2.40 7 
2-40 8 
3 .807 

T A B L E  5 .  G U I D E L I N E S  APPLYING IN S P E C I F I C  G E O G 9 A P H I C  AREAS HHEN RESIDUES HILL BE BURNEO 

P2OUINCE NllHaER 
0 2  c 4  05 0 6  07  08 0 9  10 11 12 1 3  14 15 16 17 

1 . 7 0 3  1 . 7 0 7  1 . 7 0 7  1 .707  1 . 7 0 5  1 . 7 0 7  
1.706 1.708 1.708 1 . 1 0 8  1 . 7 0 9  1.708 
1 .707  1 . 7 0 9  1 . 7 0 9  1 .709  1 . 7 0 9  

1 . 7 1 1  1 . 7 0 8  i . 7 i o  1.710 i . 7 1 0  
1 . 7 0 9  
1 . 7 1 0  



P 
P 

1.101 
1.102 
1.103 
1.104 
1.106 
1.107 
1.109 
1.110 
I . 111 
1. 112 
1.113 

TABLE SET I 
GUIDELINES APPLYING T O  PiJBLIC LANDS 

SORTING SET ti 

GUIilELXNES FOR TREATMENT OF 3 E S I D U E S  RESULTING F2OH 
COHHERCIAL THINNING ------- --------------- -------- 

TABLE la GUIDELINES APPLICABLE THiOUGHOUT THE P A C I F I C  NORTHWEST 

1.502 1.712 1.801 1.901 2.201 2.301 3.601 3.804 
1.713 1.802 1.902 2.202 2.302 3.607 3.806 
1.717 l . B G 3  1.903 2.303 3. 809 

3.813 1.718 1.904 
1 -72'3 1.955 2.307 3. 815 
1.730 1.906 3.816 

2 - 3 0 6  

TABLE 2 .  G J I D E L I N E S  APPLICABLE IF RESIDUES WILL BE BURNEO 

1.70 1 
1.702 

2 . 2 0 4  

TABLE 3 .  GUIDELINES APPLYIIJG I N  
1 2 3 4 5 6 7 8 9 

1.501 1.511 1.517 1.517 1 . 5 0 6  1.506 lm.507 1.510 1 .510  
1.517 1.521i 1.520 1.508 1,509 1.51d 1.511 1.512 
1.520 1.521: 1.521 1.517 1.517 1.517 1.517 1.517 
1.521 1.525 1.525 1.519 1.513 1.519 1.519 1.519 
1.525 1.527 1.527 1-521 1.521 1.521 1.521 1.521 
1.527, 1.525 1.524 1.524 1,524 1.524 

1.527 1.527 1 . 5 2 7  1.527 1.527 

C L A S S I F I E D  V ISUAL MANAGEMENT ZONES 
10 11 12 13 14 15 17 18 19 

1.504 1.504 1.505 1.506 1.507 1.516 1.515 1.514 
1.508 1.508 1.509 1.509 1.509 1.520 i . S i 9  1.518 
1.517 1.517 1.517 1.517 1.517 1.521 1.521 1.521 
1.518 1.518 1.518 1.518 1.518 1.525 1.524 1.523 
1.521 1.521 1.521 1.521 1.521 1.527 i.527 1.527 
1.522 1.523 1.523 1.523 1.523 
1.527 1.527 1.527 1.527 1.527 



S O R T I N G  S E T  ti C O N T I N U E D  

TABLE 4. G U I D E L I N E S  A W L Y I N G  I N  SPECIFIC G E O G R A P H I C  AREAS . 

PROVI NGE NUdBER 
G l  03 05 0 6  07 98 a 9  1 0  11 1 2  13 1 4  15 1 6  17 

1.722 1.716 
2.401 1 0 7 2 3  
2.403 1.724 

1 725 
10 728 
1.732 
1.735 
1 738 
2.256 
2 0401 

1.715 
1.719 
1. 7 2 1  
1. 723 
1.724 
10725  
1. 7 3 1  
1.738 
2.401 
2.403 
2.4G6 
2.407 
ZobO8 
3.807 

1.714 1.719 1.720 1.719 
1.719 1.725 1.724 10723  
1.721 2.401 1.725 1.731 
Z . C O 1  2.4G8 t.731 2.491 

Eo296 2.402 
2.431 2.403 
2 . 4 0 2  2.408 
2.. 403 
2.407 
2 . 6 0 8  

I e719 
1. 723 
1 .724  
1.725 
1 0 7 J l  
1.732 
10733 
1 736 
1.738 
2 . 4 0 1  
2.402 
2.413 
2.405 
2 e456 
2.407 
2 e408 
3.698 
30807 

1. 720 
1.723 
i. 725 
1.731 
1.732 
1. 733 
10738 
2.401 
2.402 

2.405 
2.405 
2.407 
2.408 

2 . 4 0 3  

1. 723 
1.124 
1. 725 
1 0 7 3 1  
1 0  732 
1.733 
2.401 
2.402 
2.405 
2.406 
2.407  
2 . 6 0 8  
3.608 
3.807 

3.807 l e 7 2 3  
1.724 
1. 725 
1. 727  
1.731 
1. 732 
10733 
1. 7 34 
1 0  738  
2.401 
2 0  402 
2.405 
2.4116 
20 407 
2.408 
3.608  
3 0  807 

1.723 
1.724 
1.725 
1.731 
1.732 
1.733 
1.738 
2 e401  
2.405 
2 e406 
2.407 
2.908 
30608 
3 807 
3.808 

1.715 
1.723 
I. 724 
1. 725  
1.731 
1.732 
1.733 
1 734  
2.402 
2.405 
2.406 
2.407 
2.408 
3.608 
3 807 
30808  

1.723 1.719 I s 7 1 9  
1.724 1.725 1.723 
1.725 2.401 1.124 
1.731 1.731 
2.4 06 2.40 I 
3.807 2.402 

2.405 
2.406 
2.4B7 2 . w a  

3.807 

T A B L E  5. G U I D E L I N E S  APPLYING I N  SPECIFIC GEOGRAPHIC AREAS WHEN R E S I D U E S  HILL BE BURNED 

1.703 1.707 1.707 1.707 1.705 1.707 
1.706 1.708 1.708 1.708 1.709 l o 7 D S  

1 0  7 0 9  1. 1 . 7 0 7  7 0 8  1.709 1.709 1.709 

1.709 



TABLE S E I  I 

SORTING SET N 
LUI~IELINES APPLYING r o  PUBLIC L A N O S  

1 .502  1 , 7 1 2  1.801 1 - 9 0 1  2 .201 2.301 
1 .713  1.802 1;902 2.202 2.302 
1 .717 1.303 1.904 2 a 3 0 3  
1.718 1 .905 2.306 
1 a729 1 .906 2 a307 
1 a 7 3 1 3  

3.601 3.804 
3.307  3.005 

3.806 
3.809 
3.812 
3.813 
3.814 
3,815 
3.816 

1 . 1 0 1  1 . 7 0 1  
1 . 1 0 2  1 .702  
1.103 
1.104 
l . l G 5  
1.106 
l . i G 7  
1.108 
1. 109 
1 . 1 1 0  
1.111 
1.113 

2 .204  

TABLE 3. G U I D E L I N E S  APPLYING I N  C L A S S I F I E D  V ISUAL HAMAGEHEN1 ZONES 
1 2 3 4 5 6 7 8 9 10 11 1 2  13 14 15 16 1 7  18 19 ------------------------------------------------~~-~-----------------------------~~-------~---~---.---.-~-~---~--~-~----~----~~~~ 

1.501 1.511 1.517 1.517 1 .506  1.51r6 1.5G7 1.510 1 .510  1.504 1.504 1.505 1.506 1.507 1.516 1.S15 1.514 
1.517 1.520 i.520 1.508 1 .503 1.510 1 .511 1.512 1.508 1.508 1.509 1.509 1.509 1.520 1.519 1.518 
1.520 1 . 5 2 1  1 .521 1.517 1.517 1.517 1.517 1.517 1.517 1.517 1.517 1.517 1.517 1.521 1.521 1.521 
1.521 1.525 1.525 1 .519  1.519 1.519 1.519 1.519 1.518 1.518 1.518 1.518 1.518 1.525 1.524 1.523 
1.525 1.527 1 .527 1.521 1.521 1 .521 1 .521  1 .521  1.521 1.521 1.521 1.521 1.521 1 ,527  1.527 1.527 
1 527 1.525 1.524 1.52C 1 .524 1.526 1.527 1 .523 1.523 1.523 1.523 

1.527 1 .527 1.527 1.527 1.527 1.527 1.527 1.527 1.527 



SORTING SET N CONTINUE0 

TABLE 4. GUIDELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS 

1.722 1 .716 
3.602 1.723 
3.605 1.724 

t . 7 2 5  
1.728 
1 . 732 
1 . 7 3 5  
1.738 
2.206 
3.632 
3 . 6 0 5  

1.715 
1.719 
1 .721  
1.723 
1.724 
1 725 
1 .731 
1.738 
3.603 
3.6C5 
3.807 

1.714 1 .719 1.720 1.719 4.719 1.720 1.723 3.807 1.723 1.723 1.715 1.723 1.719 1.719 
1.719 1.725 1.724 1.723 1.723 1.723 1.724 1.724 1 .724 1.723 l e 7 2 4  1.725 1 .723 
1 .721 3.605 1.725 1.731 1 . 7 2 4  1.725 1.725 1.725 1.725 1 .721 1.725 3.603 1.724 

1 .731 Z.725 1.731 1 . 7 3 1  1.727 1 .731  1.725 1.731 3.605 1.731 
2.206 1.731 1.732 1.732 1 .731 1.732 1.731 3-605 3.6flS 
3.603 1.732 1.733 1.733 1.732 1.733 1.732 3.807 3.807 
3.605 1.733 1.738 3.807 1.733 1.738 1.733 

1.736 3.603 1.734 3.603 1.734 

3 . 6 0 3  3.807 3.605 
1.738 3.605 
3.807 

3.807 3.608 3.807 
3.808 

1.738 3.605 3.603 

TA3LE 5. G U I D E L I N E S  4PPLYING IN S P E C I F I C  GEOGI4PHIC AREAS WHEN R E S I D U E S  H I L L  BE BURNEO 

1.704 1.707 1.703 1.7C3 1.705  1.705 1.753 1.703 1.707 1.707 1.703 1.707 1.707 1.707 1.705 1.707 

1.709 1.707 1.709 1.718 1.710 1.709 1.707 1.709 1.709 1.709 1.719 
1.711 1.708 1.759 1.710 1.708 l e 7 1 0  1.710 l e 7 1 Q  1.710 

1.706 1.738 1.704 1.704 1 . 7 0 9  i . 7 ~ 8  1 . 7 0 7  1 .707 1.703 1.708 1.706 1.708 i . 7 0 8  1 .708 1.709 i . t e 8  

1.7G9 1.710 l o  709 
1 * 7 1 0  



P 
00 

TABLE SET I 

SORTING SET 0 
GUIDELINES APPLYING T O  P u e L i c  LANOS 

GUIDELINES FOR TREATMENT OF RESIDUES RESULTING FRON 
NATURAL RESIOi lE  TREATHENT --------__-------------------- 

1.502 3.601 3.810 
j0b06 

2.306 
2 . 3 0 8  
2 .309  

i . 1 0 1  1 .701  
1.102 1.702 
1.103 
1. ioc 
1.105 
1.107 
1.109 
1 . 1 1 0  
I. 111 
1.113 

2.204 

TABLE 3. GUIDELINES APPLYIAG I N  CLASSXF I E D  V I S U A L  HANAGENENT ZONES 
i 2 3 I, 5 6 7 8 9 10 11 12 13 14 is A 6  17 18 19 

1.501 1.511 1.517 1.517 1 .506 1.506 1.507 1.510 1.510 1.504 1.504 1 ,505  1.506 1.507 1.526 1.516 1.515 i.5i4 1.526 
----------------------------------~~--------~-------------_------------~-~------~~-----------~-------------------~------~~.-~~~-~----~~~ 

1.5t7 1.520 1.520 1.508 1.503 1.510 1.511 1.512 1.508 1.508 1.509 1.509 1.509 1.520 1.519 1.518 
1.520 1.521 1.521 1 , 5 1 7  1.517 1.517 1.517 1.517 1.517 1.527 1 . 5 1 7  1.517 1.517 1.521 1.521 1.521 
1.521 1.525 1.525 1.513 1 .513 1.519 1.519 1.519 1.518 1.518 1.518 1.518 1.518 1.525 1.524 1.523 
1.525 1.527 1.527 1.521 1.521 1.521 1.521 1.521 1.521 1.521 1.521 1.521 1.521 1.527 1.527 1.527 
1 a527 1 .525 L.52h 1.524 1.524 1.524 1.522 1.523 1.523 1.523 1.523 

1.527 1.527 1.527 1.527 1.527 1.527 1.527 1.527 1.527  1.527 



SORTING SET a C~HTINUEO 

TABLE 4. GUIDELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS 

PROVINCE NUMBER 
01 0 2  0 4  05 06 07 08 09 10 11 12 13 14 15 16 1 7  

3.602 3.602 2.406 
3.6C3 

3. 603  2.310 2.405 2.310 2.310 2.310 2.310 2.310 2.310 3,603 2.310 
2.405 2.406 2.405 2.405 2.405 2.405 2.406 2.405 
2.406 3.603 2.406 2.406 2.406 2.406 2.406 

3.603 3.603 3.603 

TABLE 5. GUIDELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS HHEN RESXOUES H I L L  BE BURNED 

1.70~ 1.707 1.703 1.7~3 1.705 1.705 1.703 1.783 1 . 7 0 ~  1.707 
1.706 1.708 1.704 1.704 1.709 1.708 1.707 1.757 1.709 1.708 

107J9 1.707 1.709 1.708 1.709 
1.711 1.708 1.709 

1.709 

1.703 1.707 1.707 1.707 1.705 I w f D ?  
1.706 1.708 1.708 1.708 1.709 1.708 
1.707 1.709 1.709 1.709 1 .709 
1.708 
1.709 



m 
0 

T A B L E  sEr I 
G U I D E L I N E S  A P P L Y I N G  TO P U B L I C  LANOS 

S O R T I N G  SET P 

G U I D E L I N E S  FOX T R t A l f l E N T  OF 3 E S I O U E S  R E S U L T I N G  FROM 
D Y I N G  AN9 DAHAGEO V E G E T A T I O N  -------------- ---------------- 

1 . 5 0 2  2.306 3 m501  

1.101 
1.102 
1. 103 
1.104 
1 . 1 0 5  
1 . 1 0 5  
1.107 
1.109 
1 . 1 1 0  
i. ill 
1.113 

1.701 
1 m702 

2 . 2 0 b  



S O R T I N G  SET P C O N T I N U E 0  

TABLE 4 0  G U I D E L I N E S  AFPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS 

2.401 2.401 2.401 2.401 20401 20451  2,101 2.411 2.401 20401 
2.411 2 . 4 l I  2m4G9 2.411 2 0 4 0 9  2.402 2.432 2.432 2.402 2.402 
3.602 3 . 6 0 2  2041O 2.4iO 2.404 20409  2.459 2.404 2.409 

2.411 2 * C l I  2.409 2.410 2 m ' t l O  2.409 2.410 
30603 2.410 2.411 2.411 2.410 2.411 

2 .  4 1 1  2. 411 
3-60 3 3.603 

2.401 2.401 2.402 
2.402 2.404 2.404 
2.409 2.409 2.409 
20410 2.410 2.410 
2 . S l l  2.411 3.603 
3.603 3.603 

2oQOi 2.401 
2.411 2.402 
30603 2.409 

2.410 
2.411 

T A B L E  5.  G U I D E L I N E S  APPLYING IN S P E C I F I C  GEOGR9PHIC AREAS WHEN R E S I D U E S  WILL BE BURNED 

P30 VI NCE NJ!l BER 
01 02 03 04 05 06 07 oa 09 10 11 12 13  1 4  15 16 1 7  

1.703 1.707 1,707 10707 1.705 1.707 
10706 1.708 1.708 1.7Q8 1.709 1.708 
1.707 1.709 10709 1.709 1.709 
1.708 
1.709 



TABLE S E l  I 
;UIOELINES APPLYING 10  PUBLIC LANDS 

SORTING sEr a 

1.502 1.712 1.801 1.901 2.201 2.301 
1.713 1-8C2 1.902 2.302 
1.717 1.803 1.904 2.306 
1 a710 1.905 2.307 

1 m9G6 2 a309 

3.804 
3 . 0 0 6  
3.813 
3. 814 
3. 015 

TABLE 2. GUIDELINES APPLICABLE I F  RESIDUES H I L L  BE BURNEO 

1.101 
1.102 
1.103 
1.104 
1. 105 
l a l J 6  
1.107 
la108 
1.109 
1. 110 
1.111 
1.113 

1.701 
1 -7G2 



S O R T I N G  SET Q CONTINUE0 

TABLE 4 .  GUIDELINES APPLYING I N  SPECIFIC GEOGRAPHIC AREAS 

PPDVI NCE NUMBER 
0 1  0 2  0 3  0 4  0 5  0 6  07 08 09  1 0  11 12  13 1 4  15 1 6  1 7  

1.722 1.716 1.715 1.714 1.719 1.720 1.719 1.719 1.720 1.723 3.807 1.723 1.723 1.715 1.723 1.719 1.719 

1.724 Le721 1 . 7 2 1  1.725 1.724 1.725 1.725 1.725 1.725 1.724 1.725 1.724 
1.725 1.723 1.725 1.738 3.807 1.727 1.738 1.725 3.807 3.807 
1 .728 1.724 1 738 1.738 3.807 3.807 
1.738 1.725 3.8 17 3.807 

1.723 1.719 1.719 1.725 1.721 1.723 1.723 1.723 1.724 1.724 1.724 1.723 1 .724 1.725 1.723 

1 e738 
3.807 

TABLE 5. G U I O E L I N E S  APPLYING IN SPECIFIC GEOGRAPHIC AREAS WHEN RESIDUES WILL BE BURNED 

1.704 1 . 7 1 ~ 7  1 .703 i . 7u3  1 . 7 ~ 5  1.70s 1.703 i . n 3  1.707 1.707 1.703 1 .707 1.707 1.707 1.705 1.7C7 
1.706 1 .708 1.704 1b7u4 1 .709 1.708 1.707 1.737 1.709 1.708 1.706 1.708 1.708 1.708 1 .709 1.708 

1 . 7 0 9  1.707 1.709 1.756 1.710 1.709 1.707 1.709 1.709 1.769 1.709 
1.711 1.708 1 739 1.710 1.708 l e 7 1 0  1.710 1.710 1. 710 

1.709 1.710 1.709 
1.710 





TABLE SET I A  
f O R  VERIFYING STATEMENT NUMBERS 

APPLICABLE T O  PUBLIC LAND 

PROVINCE NO. 01 
OL rn P I G  

SUBPROVINCE ,YO. 

01 0 2  03 04 05 

SPECIES 2 0401 
A S S O C I A T I O N  2 .403  

1 2 411 

SPECIES 2 4 0 1  
ASSOCIATION 2 403 

2 2.411 
3 692 
3.604 
3.605 

1.706 
1 722 
2.401 
2.403 
2. 411 
3 6 012 
3.664 
3.605 

1.704 
1.722 
2 4 0 1  
2.403 
2.411 

1 .706  1.722 
1.722  2.401 
2.401 2.403 
2.403 2.411. 
2.411 3,603 
3.602 3.bWt 
3.60.4 3.605 
3.605 

2 .401 2.QQ1 
2.403 2 . 4 0 3  
2.411 2.411 

2 .QB~I  
2.403 
2.411 

1.704 
1.722 
2.401 
2 . 4 0 3  
2.411 
3.602 
3.604 
3.605 

TABLE SET I4 
FOR V E R I F Y I N G  STATEMENT NUflBEiZS 

BPPLIC4OLE T O  PUBLIC LAND 

PROVINCE NO. 02 
COAST RANGES 

SUBPROV I NCE 140. 

01 9 2  0 3  04 35 06 0 7  

SPEC1 E S  1.709 2 .401  1.709 2.206 1.708 
ASSOCIATION 1.725 2.411 1.725 2 . 4 0 1  1.72b 

1 1.732 3 . 6 3 2  1.732 2.411 2 .401 
2 . 4 0 1  3.004 2.206 3.602 2.411 
2.411 3.605 2.401 3 . 6 0 4  3.602 
3.602 2.411 3.605 3.604 
3 . 6 0 4  3.602 3.605 
3.605 3.604 

3.6135 

1.707 
1.708 
1.723 
1.724 
2.401 
2.411 
3.602 
3.604 
3.605 

1. 7 1 1  
i o  716 
1. 728 
I. 735  
1.738 
2.401 
2. 4 1 1  
3.602 
3.604 
3.605 



TABLE SET I A  
FOR VERIFYING STATENfNT NUMBE3S 

APPLICdBLE 10 PUf3LIC LAM0 

PROVINCE NO. 03  
. S I S K I Y O U  

SUBPROVINCE NO. 

0 1  0 2  0 3  0 4  0 5  06 

SPECIES 2.401 
A S S O C I A T I O N  2.403 

2 2.407 
2.409 
2.109 
2.410 
2.411 
3.807 

SPECIES 1.703 
A S S O C I A T I O N  1.704 

4 1,703 
1,715 
1.719 
1.721 
1.725 
1.738 
2.401 
2.403 
2.407 
2.498 
2.409 
2.410 
2 0 4 1 1  
3.603 
3.604 
3.605 
3.807 

1.707 2.401 
1.723 2.403 
2.401 2.407 
2.403 2.408 
2.407 2,409 
2.408 2.410 
2.409 2.411 
2.410 3.807 
2.411 
3. 6U3 
3. 6.04 
3.605 
3.857 

2.4Cl 
2. 403 
2.4.07 
2.408 
2.409 
2.410 
2.411 
3. 8G7 

1.704 
1.721 
1.731 
1.738 
2.401 
2 . 4 0 3  
2. 407 
2.408 
2.409 
2 0  410 
2 .  411 
3.603 
3.604 
3.605 
3.807 

1.703 
1.707 
1.708 
1.709 
1,719 
1.723 
1.724 
1.725 
1.731 
2.431 
2,403 
2.407 
2 . 4 0 8  
2.409 
2.410 
2.411 
3.604 
3.605 
3,807 

2.401 
2.403 
2.407 
2 0 4 0 8  
2 . 4 0 9  
2 41t1 
2.411 
3.6 0 7  

1. 703 
1.709 
1.719 
1.725 
2.401 
2.403 
2.407 
2.408 
2. 409 
2.410 
2.411 
30 6 0 4  
3. 605 
3. 807 

1. 703 
1.719 
2.401 
2.403 
2.407 
2.408 
2.409 
2.410 
2. 411 
3.604 
3.  605  
3.807 

2.401 2.401 
2.403 2.403 
2.407 2.407 
2.408 2.408 
2.403 2.409 
2.410 2.410 
2.411 2.411 
3.807 3.607 

TABLE SET I A  
FOR V E R I F Y I N G  SrATEnENT NUHBE3S 

APPLICABLE TO PUBLIC  LAND 

PROVINCE’NO. 0 4  
PUGET SOUND BASIN 

SUBPROVINCE NO. 

0 1  02 0 3  04 

SPES1 ES 2.401 1 .703  1.719 2.401. 
ASSOCIATION 2.411 1.704 2.401 2.41% 

1 1.714 2.411 
1. 7 1 9  
1.721 
2.401 
2.421 

TABLE SET I A  
FOR V E R I F Y I N G  STATEMENT NUHBERS 

APPLICABLE T O  PUBLIC  LAND 

PROVINCE NO. 05 
WILLAHETTE BASIN  

SUBPROJI NCE NO. 

01 02 03 0 4  

SPECIES 2.401 2.401 Ie’70S 

3 2.409 2.409 1.719 
2.410 2.410 1.725 
2 . k t l  2 e G I l  2.401 
3.604 3.604 2.498 
3.605 3.605 2.409 

2.410 
2.411 
3. 60‘4 
3.605 

ASSOCIATION 2.408 2.4118 1.709 
1. 705 
1.709 
1.719 
1.725 
2. 401 
20 408 

20 410 
2.411 
3.604 
3.605 

2.409 



SPECIES 
ASSOCIATION 

1 

SPECIES 
ASSOCIATION 

2 

SPEC XES 
A S S O C I A T I O N  

3 

SPEC1 ES 
ASSOCIATION 

5 

TABLE SET I A  
FOR VERIFYING STATEHENT NUMBERS 

APPLICABLE T O  PUBLIC  LAND 

PROVINCE NO. 06 
WESTERN CASCAOES 

SJBPROVINCE NO. 

31 0 2  0 3  04 55  06  

1.708 1 .763  1.IP5 1.708 1.708 1.705 
1.724 1.724 fa720 1.724 1.724 1.708 
2.401 2.481 2.(061 2.401 2.401 1.720 
2.403 2.403 2.403 2.403 2.403 1.724 
Zm411 2.411 2.411 2.411 2.411 2.431 
3.604 5.604 3.6134 3.604 3.604 2.403 
3.605 3.605 3.605 3.605 3.605 2.411 

3.604 
3.605 

2 0401 
2.403 
2.404 
2.407 
2 -406 
2 .4Q9 
2.410 
2 - 4 1 1  

2.401 2.401 1.708 1.708 1.708 
2.403 2.C03 1.709 1.724 i .7Z4 
2.404 2.404 1.724 2.401 2.206 
2.407 2.487 1.725 2.403 2.401 
2.408 2 . 4 0 8  2.206 2.404 2 . 4 3 3  
2m4Q9 2.4G9 2.401 2.407 2.406 
2.410 2.410 2.463 2.408 2.407 
2.411 2.411 2.404 2.409 2.408 

2.k07 2.410 2.403 
2.4CI8 2.4li 2.410 
2.409 3.604 2.411 
24410 3.605 3.606 
2.41% 3.605 
3.603 
3.604 
3.605 

2.401 2.401 1.731 2.401 2.401 2.401 
2 . 4 0 3  2.403 2.401 2.403 2.403 2.403 
2.408 2.408 2.403 2.408 2,408 2.408 
2.409 2.409 2.408 2.409 2.409 2.409 
2.410 2.410 2.409 2.410 20610 2.410 
2.411 2.411 2.410 2.411 2.411 2.411 

2.411 

2.401 2.401 2.481 2.401 2.401 Z . 4 0 i  
2.4~2 2.402 2.402 2.402 2 . ~ 1 2  2.402 
2.403 2.403 2.403 2.403 2.403 2.403 
2.408 2 . 4 0 8  2.408 2.408 2.408 2.405 
2.409 2.409 2.t-09 2.409 2.409 2.409 
2.410 2.41il 2.410 2.410 2.410 2.410 
E m b l l  2.411 2.411 2 . 4 i l  2mCii 2.411 

3.604 
3. 605 

07 

2.401 
2.403 
2.411 
3.604 
3.605 

2.401 
2.403 
2.404 
2.407 
2.408 
2.409 
2.410 
2.411 

2. 4 0 1  
2.403 
2.408 
2.409 
2.410 
2.411 

2.401 
2.402 
2.403 
2.408 
2.b09 
2.410 
2.bl1 

TABLE SET I A  
FOR VERIFYING STATE?4ENT NUM6EiS 

APPLICABLE TO PUBLIC  LAND 

PROVINCE: NO. Q? 
NORTHWESTERN CASCADES 

SUBPROVINCE NO. 

O t  02  0 3  04  05 06 07 

SPEC I E S  1.703 2.401 1.703 2.401 2.401 2.401 2.401 
ASSOCIATIOH 1.719 2.403 1.719 2.403 2.403 2.403 2.183 

1 1.723 2.411 1.723 2.411 2.411 2.411 2.411 
1.731 1.731 

2.401 2.451 
2.~13 2.403 
2.411 2.411 

SPECIES 2.401 1.707 
ASSOCIA T I  ON 2.402 1.723 

5. 2.403 1.731 
2.kC8 e.ce; 
2.409 2.402 
2.410 2.403 
2.411 2.408 

2 409 
2 410 
2 411  
3.60b 

2.401 1.707 2.401 2.401 2.bOl 
2.402 1.723 2 . ~ ~ 2  2 . 4 ~ 2  2.192 

2.cc8 ~ 4 o i  2.eQa 2.403 2 . 6 ~ ~  
2.403 1 0 7 3 1  2.403 2.403 2.403 

2.409 2.402 2.409 2.409 2.409 
2.410 2.403 2.410 2.410 2.410 
2.411 2.408 2.411 2.411 2.411 

20 409 
20 410 
2.411 
3.604 



TABLE SET I A  ' 

FOR VERIFYING STATEHENT NUMBERS 
APPLICABLE T O  PUBLIC LANO 

PROVINCE NO. 08 
N ORT H EA S T ERN C ASCAO E S 

SUBPROVINCE NO. 

0 1  0 2  03 04 a 5  0 6  07 08  

9PEL;IES 2.401 
ASSOCIATION 2.402 

5 2 .483  
2 0408 
2.409 
2.610 
2 0411 

SP E C l E S  2 .310  
4SSOCIATION 2 0401 

6 2 . 4 0 2  
2.403 
2.435 
2.406 
2.407 
2.108  
2 . 4 0 9  
2.410 
2.411 
3.600 
3.807 

1.7 07 
1.7 09 
1.710 
1.723 
1.725 
1.726 
1.731 
1.732 
1.7 33 
1.736 
2.401 
2.402 
2.403 
2.408 
2.409 
2.410 
2. 411 
3.604 

2.31O 
2.401 
2.602 
2.403 
2.405 
2.406 
2.407 
2.408 
2,409 
2.410 
2.411 
3.608 
3.807 

2 .401  1.707 
2.402 1.709 
2.403 1.71U 
2.408 1.723 
2.409 1 . 7 2 5  
2.410 1.726 
2.411 1.731 

1.732 
1.733 
1. 736 
2.401 
2.402 
2.403 
2.408 
2.409 
2.410 
2. 4 1 1  
3.604 

1.707 2.310 
1.708 2.401 
1.709 2.402 
1.710 2.403 
1.723 2.405 
1.724 2.406 
1.725 2.407 
1.726 2.408 
1.731 2.409 
1.732 2.411! 
1.733 2.411 
1.738 3.608 
2.310 3.807 
2.401 
2.402 
2.403 
2.405 
2.406 
2.407 
2.408  
2. 409 
2.410 
2. 4 1 1  

3.807 
3.608 

( CONTINUED) 

2.401 
2.402 
2.403 
2.408 
2.409 
2.410 
2.411 

2.310 
2.401 
2.402 
2.403 
2.405 
2 . 4 0 6  
2.407 
2.438 
2 4U9 
2.410 
2.411 
3.608 
3.857 

2. 4 0 1  
2. 402 
2'. 403 
2. 408 
2.409 
2.410 
2.411 

2.310 
2. 4 0 1  
2.402 
2.403 
2.405 
2.406 
2.407 
2.408 
2.0 4 03  
2.410 
2.411 
3 . 6 0 8  
3.807 

2.401 
2.kC2 
2.4q3 
2 . 4 0 8  
2 . 40.9 
2.410 
2 .411  

2.310 
2 . 4 0 1  
2 . 4 0 2  
2.403 
2 . 4 0 5  
2.406 
2.407 
2.458 
2.4R9 
2 4iO 
2. 411 
3.608 
3.8Q7 

2.401 
2.402 
2.403 

-2.408 
2.409 
2.410 
2.411 

2.310 
2 . 601 
2.402 
2.403 
2.405 
2.406 
2. 407 
2.408 
2. 409 
2.410 
2.411 
3.608 
3.807 

SPES IES 
ASSOCIATION 

1 

SPE2IES 
ASSOCIATION 

2 

SPESIES 
ASSOCIATION 

3 

TABLE SET I A  
FOR VERIFYING STATEMENT NUHEERS 

APPLICABLE T O  PU6LIC LANO 

PROVINCE NO. 09  
RECENT (H IGH)  CASCAOES 

SUBPROVINCE NO. 

01 a 2  03 a4 05 

2.401 2.401 2.401 2.401 2.401 
2.403 2 . 4 0 3  2.403 2.403 2.403 
2.411 2.411 2.411 2.411 2.411 

2,401 
2. 403  
2 404 
2 407 
2 408 
2 409 
2 410 
2 411 

2.401 
2 2 0408 402 

2.409 
2.41D 
2 . 4 1 1  
3 -  604 
3 605 

2 . 4 0 1  
2.403 
2.40b 
2.407 
2 408 
2.403 
2.410 
2.411 

1.707 
1.709 
1.710 
1.723 
1.725 
1.726 
1.731 
1.732. 
1.733 
2 40:l 

2.408 
2.409 
2 . 410 
2.411 
3.604 
3.605 

2 . ~ 0 2  

(CONTINUED) 

2.401 
2.403 
2.404 
2.407 
2.408 
2.409 
2.418 
2.411 

1.707 
1.709 
1.710 
1.723 
1.725 
1.726 
1.731 
1.732 
1.733 
2.401 
2.402 
2.408 
2.409 
2.410 
2.411 
3.604 
3.605 

1.707 2.401 
1.709 2.+03 
1.723 2.494 
1.725 2.407 
1.731 2.408 
1.732 2.409 
2.40l. 2.410 
20.403 2.411 
2,404 
2,407 
2.408 
2.409 
2.410 
2 a 4 1 1  
3,0604 
3.605 

1.707 
1.7.09 
1.710 
1.723 

1.726 
1.731 
1.732 
1.733 
2.401 
2.40Z 
2.404 
2.408 
2.409 

2 411  
3.601 
-3,605 

1.725 

2.410 

1.707 
1,709 
1.710 
1.723 
1.725 
1,726 
1.731 
1.732 
1.733 
2.401 
2.402 
2.408 
2.409 
2.410 
2 . 41% 
3.604 
3.605 

This file was created by scanning the printed publication. Text errors identified 
by the software have been corrected; however, some errors may remain. 



I PIROVIKE M. 08 
(CONTINUED) 

PROVINCE NO. 09 
(CONTINUED) 

2.310 
2.401 
2.402 
2.403 
2 405 
2 -406 
2,407 
Z.CO8 

2.410' 
2 . e l l  
3 . 6 0 8  
3.007 

2.409 

2.310 
2.401 
2.402 
2.403 
2.405 

2.407 
2 408 
204[09 
2 k P,Q 
2.4%2 
3.618 
3.807 

2 . 4 ~ 6  

2.310 
2.401 
2. 402 
2.403 
2.405 
2.4ff.6 
2.40? 
2. 408 
2.4(19 
2.410 
2.411 
3.638 
3.807 

2.310 
2.b01 
2. Q02 
2 .4Q3  
2.405 
2.4116 
2.407 
2.408 
2. 40 9 
2.410 
20 4 1 1  
3.608 
3-807 

1.709 
1.710 
1.725 
1.726 
1.732 
I. 733 
2.310 
2.401 
2.402 
2.403 
2.405 
2 .406  

2.409 

2.407 
2.408 

2.416 
2.411 
3.608 
3.807 

1.707 
1.708 
1.703 
1.723 
1. 724 
1.725 
1'. 7 3 1  
1.732 
1.737 
1.738 
2.310 
2.401 
2.402 
2; 403 
2.405 
2.406 
2.407 
2.408 
2 . 4 0 3  
2. 410 
2. 4 1 1  
3.608 
3.807 

1.703 
1.709 
1.719 
1.732 
2 .310  
2.4Ul 
2.402 
2.403 
204l i5  
2.466 
2.407 
2.408 
2.409 
2.410 
2 . 4 i l  
3.608 
3.807 

2.310 
2 4 0 1  
2. 402 
2 4 0 3  
2.405 
2.406 
2.407 
2.408 
2.409 
2.410 
2.411 
3.608 
3.007 

SPECIES 
A SSOC I A 1  I O N  

7 

SPECIES 
ASSOCIATION 

b 

2 . 4 0 1  1.707 
2.402 1.709 
2.405 1.710 
2.406 1.723 
2.407 1.725 
2.408 1.726 
2.403 1.731 
2.410 1.732 
2.411 1.733 
3.603 2.4Gl 

2.402 
2.600 
2.4G5 
2.406 
2 0407 
2 408 
2.4G9 
2.410 
2 . 4 l l  
3.603 

2.401 
2.402 
20 4 0 5  
2.406 
2.407 
2.408 
2.609 
2, 410 
2.411 
3.603 

2 .401  
2.402  
2.405 
2.406 
2 407 
2 . 4 0 8  
2.409 
'2. 410 
2.411 
3-603 
3.604 

2.401 
2.402 
2.405 
2.406 
2.497 
2,408 
2.409 
2.410 
2.411 
3.60 3 

2.401 
2.402 
2.405 
2.406 
2.h07 
2.408 
2.409 
2.410 
2.411 
3.603 

2.401 
2.402 
2 0 4 0 5  
2.406 
2.407 
2.408 
2.409 
2.b10 
2.411 
3.603 
3.604 

1.710 
1.1z0 
1. 726 
1.133 
1.738 

2.402 
2.405 
2.b06 
2.b07 
2.408 
2.409 
2.410 

2.401 

2.9t1 
3.683 

1.707 
1.709 
1.710 
1.723 
1,725 
1 726 
1.731 
1.732 
1,733 
2.401 
2.402 
2.404 
2.485 
2.406 2.481 

2.409 
2.410 
2.414 
3.603 

2.40 1 
2.402 
2.405 
2.406 2040?  

2.400 
2.409 
2 0410 
2.411 
3,m3 
3.684 

2 i 4 0 8  

2.401 
2.402 
2.405 
2 040 6 
2 0407 
2 0408 
2.489 

2.411 
3.603 

2.410 

S P E 3 I E S  
A S S O C I A T I O N  

7 

2.401 1.707 
2.402 1.709 
2.405 1.710 
2.406 1.723 
2 0 4 0 7  1.725 
2 . 4 0 8  1.726 
2.409 1.731 
2.410 1.732 
2.411 1.733 
3.603 2.~11 
3 . 6 0 4  2.402 

2.405 
. 2.406 

2.407 
2.408 
2.409 
2.410 
2 a 4 1 1  
3.603 
3.601, 

SPECIES 
ASSOCIA r L O N  

8 

2 0310 
2.401 
2.4G2 
2 403 
2 . 4 0 5  
2 . 4 0 6  
2.407 
2 40'8 

2 .si3 
2 * 4 l i  
3,608 
3.807 

2 .rro9, 

2.319 
2.401 
2.4 02 
2.403 
2 . 4 0 5  
2.406 
2.407 
2.408  
2.409 
2.410 
2.411 
3.608 
3.8 07 

2.310 
2.401 
2.402 
2.403 
2.485 
2.486 
2.407 
2 , 4 0 8  
2 . 4 0 9  
2.410 
2.411 
3.606 
3.807 

2e31iI 
2.  401  
2.402 
2.403 
2. 435 
2.406 
2.407 

2.409 
2 410 
2.411 
3.608 
3.807 

2.408 

02.310 
2.401 
2 0402  
2 . 4 0 3  
2.b05 
2.486 
2.407 
2,408 
2.b09 
2.410 
2.411 
3.608 
3.807 

1.709 
1.724 
1.725 
2.315 
2. 4 0 1  
2.402 
2.403 
2.405 
2. 406 
2.407 
2.408  
2. 409 
2.410 
2.411 
3.608 
3.807 

2.310 
2 . 4 0 1  
2 . 4 0 2  
2.453 
2. 405 
1.406 
2.407 
2.408 
2 . 4 0 9  
2.410 
2.411 
3 . 6 0 8  
3.807 

2.310 
2.401 
2.402 
2.403 
2.40s 
2.406 
2 .407  
2.408 
2.409 
2 ob10 
2 411 
3.608 
3. 807 

SPECIES 
A S S O C l  A r I O N  

9 

2,310 
2 mBG6 
2.407 
2,408 
2.409 
2 obi0 
3.807 

2 03 1 0  
2.4Q6 
2.407 
2.408 
2.409 
2.410 
3.807 

2.310 
20 406 
2.407 
2.408 
2. 409 
2.410 
3.867 

2.310 
2. 40 6 
2,407 
2.408 
2.409 
2.41G 
3.807 

2.310 
2.406 
2.407  
2.408 
2.409 

3.807 
z .410 

2.310 
2.406 
2.407 
2.408 
2.409 
2.410 
3. 807 

2.310 
2.4G6 
2.407 
2.408 
2 . 4 0 9  
2. 410 
3.8U7 

2.310 
2.406 
2.407 
2.408 
2.409 
2.410 
3.807 

SPEC IES 
A S S O C I A T I O N  

3 

2.401 1.710 
2.402 1.720 
2 . 4 0 5  1.726 
2.406 1.733 
2 . 4 0 7  1.738 
2.408 2.401 
2.403 2.402 
2.410 2.405 
2.421 2.406 
3.603 2.407 

2 408 
2.403 
2.b10 
2 411 
3.603 



SPECIES 
A S S O C I A T I O N  

5 

S P E C I E S  
ASSOCIATION 

6 

TABLE SET I A  
FOR VERIFYING SlATEfiENT NUHBEIS 

APPLIC4BLE T O  PUBLIC LAN0 

PROVINCE NO. 1 0  
OKANOGAN H IGHLA NOS 

SUBPROVINCE NO. 

iil 0 2  0 3  0 4  (35 06 0 7  

2.401 2.401 2.4131 2.401 2.401' 2.401 1.107 
2.402 2.402 2.402 2.402 2.402 2.402 la709 
2.408 2.408 2.4G8 2 e C 0 8  2.408 2.408 1.723 
2.409 2 . 4 ~ 9  2.409 2.409 2.409 2.409 1.725 

3.604 2 . 4 0 ~  

2.410 2.410 2.410 2.410 2.410 2.410 1.731 
2.411 2.411 2.411 2.411 2.411 2.411 1.732 

2.402 
2. 408 
2.409 
2.410 
2.411 

2.310 2.310 
2.401 2.401 
2.405 2.405 
2 . 4 0 6  2.406 
2.407 2.407 
2.408 2.400 
2.409 2.409 
2.410 2.410 
2.411 2.411 
3.007 3 .a1r i  

2.310 
2.401 
2.405 
2.4a6 
2.407 
2.408 
2.409 
2 410 
2.411 
3.80 7 

2.310 2.310 2.310 
2.401 2.401 2.401 
2.405 2.405 2.405 
2.406 2.406 2.496 
2.407 2ab07 2.407 
2.408 2.408 2.408 
2.409 2.409 2.409 
2.410 2.410 2.410 
2.411 2.411 2 e . 4 1 1  
3 - 8 0 ?  3.807 3'*807 

2.310 
2.401 
2.405 
2.406 
2.407 
2.408 
2.409 
2.410 
2.411 
3.807 

(CONTINUED) 



SPECIES 
A S S O C I A T I O N  

7 

S P E C I E S  
ASSOCIATION 

8 

S P E C I E S  
ASSOCIATION 

9 

PROVINCE NO.. 10 
( CONT I NU ED ) 

2.310 
2 0 4 0 1  
20402 

20 406  
2.407 
2 . 4 0 8  
2.409 
2 0  410 
2 4 1 1  
3.807 

2.605 

2.310 
20 406  
2 0  407 
20 408 
20 409 
20 410 
3 .807  

TABLE SET I A  
FOR V E R I F Y I N G  STATEHENT NUHBEiS 

APPLICABLE T O  PU5LIC LAN0 

PROVINCE NO. ii 
COLUHSIA t i A S I N  

SUBPROU I N C E  NO. 

ANY 



1ABLE S E T  IA 
FOR VERIFYING STATEMENT 

APPLICABLE 10 PJt3LIC 

PRUUINGE NO. 12 
BLbE HOUNTAXNS 

S;1 BP ROY I NCE 

01 02 03 04 05 06 J7 

SPEC1 E S  2.4Gi 
PSSOCIATX 3N 2 .c02  

5 2.408 
2.4,6¶ 
2.410 
2.411 

SPECIES 2. 316 
ASSOCIATX3N 2 .401  

6 2 . 4 0 5  
2 0.40 6 
2.407 
2.408 
2.4C9 
2 0410 

' 2.411 
3.8C7 

2.451 2.401 1.7117 1.703 
2.4G2 2.402 1.708 1.707 
2.468 2.4011 107G3 107C8 
2.409 2 0 b 3 9  1.713 1.709 
2.410 2.410 1.723 1.710 
2.411 Z . ' + I l  1.724 1.723 
3.604 1.725 1.724 

1.726 1.725 
1.731 1.726 
Lo732 1.731 
1.733 1.732 
1.734 1.733 
i . 4 a i  1.734  
2.402 2.401 
2.408 2.402  
2 . 4 0 3  2.428 
2.410 2.4i9 
2.411 2.410 
3.604 2.411 

2m31G 2.310 1.703 2.310 
2.401 2 0 4 d 1  1.707 2.401 
2.405 2 .405  1.709 2.405 
2 . 4 0 6  2 . 4 0 6  1.723 2.406 
2.407 2.407 1.725 2.407 
2.408 2.408 1.731 2m4G8 
2.4G'j re409 1.732 2.409 
2.410' 2.41'0 2.310 2.410 
2.411 2.411 2.401 2.411 
3.667 3.807 2 . 4 0 5  3.807 

2 406 
2 407 
2 408 
2.409 ' 
2.410 
i! 411 
3 .  807 

( CONTINUED) 

2.401 
2.402 
2.408  
2 . 4 3 9  
2. 41C. 
2.411 

1.703 
1.707 
1.709 
1.723 
1.731 
i 732 
2.310 
2. 4 0 1  
2.405 
2.406 
2 407 
2.408 
2.403 
2.410 
2.411 
3.807 

N Ufl BE2S 
LAND 

08 

2 . 4 3 1  2 .401 
2.402 2.452 
2.408 2 . 4 0 8  
2.409 2.403 
2.410 2.410 
2.411 2.411 

2.310 2.315 
2 .401 2.4.01 
2.405 2.405 
2.406 2.406 
2.407 2.407 
2.408 2.408 
2.409 2.409 
2.410 2.410 
2.411 2.411 
3.807 3.837 

09 10 11 

2.4d1 2.401 2.401 
2.402 2.402 2 . 4 0 2  
2.408 2.408 2.408 
2.409 2.409 2.409 
2.410 2.410  2 .410  
2 .411 2.411 2.41'1 

2.310 
2.401 
2.405 
2.606 
2.40 7 
2.408 
2.409 
2.410 
2.411 
3.807 

2.310 2.310 
2.401 2.601 
2.405  2 0 C 0 5  
2.406 2.406 
2.407 2.40.7 
2oC08 2.408 
2.409 2.409 
2 . 4 1 6  2.410 
2.411 2.411 
3.807 3.307 



PROVINCE NO. 12 
(CONTINUED) 

S P E C I t S  
ASS O C I  A TI ON 

7 

S P E C I  ES 
A S S O C I A T I O N  

8 

SPECIES 
4 SS 02 I A T  I ON 

9 

2.3l.O 2.312 
2.401 2.401 
2.462 2.402 
2 .405  2.405 
2.406 2.406 
2.407 2.407 
2.4G8 2.408 
2.4Ir9 2.409 
2.410 2.41C 
2 m ' + i l  2.411 
3.608 3.608 
3md67 3.807 

2.310 
2 4G4 
2.4c15 
2 . 4 0 6  
2.407 
2.40'8 
2.e09 
2.4LO 
2.411 
3 8 8'6 7 

2.310 
2.406 
2.407 

2.409 
2.410 
3.608 
3.807 

2.40a 

2.310 2.310 2.310 2.31~ 2.310 

2.402 2 . 4 0 2  2.4dz 2.402 2.402 

2.407 2.407 2.457 2 . ~ 0 7  2.407 

2.401 2.401 2.401 2.401 2.401 

2.405 2.405 2.405 2.405 2.405 
2.406 2.406 2.406 2.406 2.406 

2.408 2.408 2.4C8 2.408 2.408 
2.609 2.409 2.409 2.409 2.409 
2.410 2.410 2.410 2.41G 2.410 
2.411 2.411 2.411 2.411 2 , 4 1 1  
3.608 3.807 3.11iI7 3.608 3.8iJ7 
3.807 3.807 

Z.31i) 2.313 2.310 2.3lIi  2.310 2.310 
2.401 2.401 2.402 2 * 4 ( i l  2.401 2.4Gl 
2.495 2 . 4 0 5  2 . 4 0 5  2.4R5 2.405 2.405 
2.406 2mL0b 2.406 2.466 2.406 2 . 4 0 5  
2.407 2.407 2.407 2.4-07 2.407 2.407 
2.408 2 . 4 0 8  2 . 4 0 8  2.438 2 . 4 0 8  2.408 
2.409 2.409 2.409 2.4C9 2 , 4 0 9  2.409 
2.415 2.410 2.410 2.410 2m41lr 2.410 
2.411 2.411 2.411 2.411 2.411 2 . 4 1 1  
3.8G7 3.807 3.807 3.8G7 3.807 3.807 

2.310 2.310 2.310 2.310 
2.401 2.401 2.401 2 . 4 l l  
2.402 2 . 4 0 2  2.402 2 . 4 0 2  
Z o 4 D 5  2.405 2.405 2 .+05  
2.406 2.406 2.406 2 . 4 0 6  
2.407 2* '+07 2.507 2.$07 
2.408 2.408 2mkOti 2.408 
2.409 2.409 2.409 2 . ~ 0 9  
2.410 2.410 2.410 2.410 
2.411 2.411 2.411 2 m C l l  
3.607 3.807  3.807 3.507 

2.310 2.310 2.310 2.310 
2.401 2.401 2.401 2.401 
2.~05 2.455 2.405 2.405 
2.406 2.406 2.406 2.406 
2.407 2 . 4 0 7  2.407 2.407 
2.406 2.408 2.408 2.408 
2.409 2.409 2.409 2.409 
2.410 2 . C l O  2.410 2 - b i Q  
2.411 Em411 2.411 2.+11 
3.807 3,807 3.807 3.807 

2 . 312 
2.406 
2.407 
2.b58 
2 Q O Y  
2.410 
3.608 
3.807 

E 8310 
2 . 4 0 6  
2.407 
2.408 
2.409 
2.410 
3.608 
3.807 

Lm31il 2.310 2.310 2.310 1.706 2.310 2.314 1.706 
2.406 2.406 2.406 2.406 1.727 2.406 2m4C6 1.727 
2.407 2.4G7 2.407 2.407 1.731 2.407 2.407 1.731 
2.400 2 . 4 0 8  2.408 2.408 1.732 2.405 2.408 1.732 
2 . 4 0 3  2.4G9 2.409 2.409 1.738 2.409 2.409 2.310 
2.410 2.410 2.410 2.410 2.310 2.410 2.410 2 . 4 0 6  
3.807 3.857 3 . 6 0 8  3.807 2 0 4 0 6  3.807 3.807 2.407 

3.807 2.407 2mk08 
2.408 2,409 
2.409 2.410 

3.807 2.410 
3.807 

6 
w 



rABLE SET I A  
FOR V E R I F Y I N G  STATEMENT NUIiBEiS 

APPLICABLE 10 PUBLIC  LAND 

PROVINCE NO. 13 
HA KN E Y  BAS I N  

SU8PROUINCE NO. 

GI 0 2  03 0 4 :  95 06 

S P f C l E S  2.310 
ASS0 C I A  T I O N  2.401 

b 2.405 
2.406 
2.407 
2.408 
2.409 
2.410 
2.411 
3.603 
3.605 
3.007 

2.310 
2. 401 
2.405 
2.406 
2.407 
2.4W 
2.4 09 
2.410 
2. 411 
3.653 
3.605 
3.807 

2.310 2.310 2.310 
2.401 2 . ~ 0 1  2.401 

2.407 2.447 2.407 
2.408 2.43a 2 .406  
2.609 2.409 2.409 

2.435 2.405 2.405 
2 . 4 0 6  2.406 d e 4 0 6  

2.410 2.410 2.410 
2;411 2.411 2.411 
3.603 3.603 3 , 6 0 3  
3.605 3.605 3.605 
3.608 3 . w  3 . ~ ~ 7  
3.807 

1. 707 
1.736 
r .qo9 
1. 710 
1.723 
1. 724 
1.725 
1.726 
1. 7 3 1  
1.732 
l e  7 3 3  
1 .738  
2 . 3 1 0  
2.401 
2.4Gb 
2e4C5 

2.4G7 
2.408 
2.403 
2.410 
2.411 
3.603 
3.605 
3e6Cl8 
3.8CB 

2 . 4 0 6  

SPECIES 2.310 2.310 2.313 2 . 3 ~ 0  2 . 3 ~ 1  2.310 

2.406 2.406 2.406 2 . 4 3 6  2 . 4 0 6  2 . 4 ~ 6  
2.407 2.407 z . 4 0 7  2.407 2.407 2.407 

ASSOCIATION 2.401 2.401 2m.401 2.401 2.401 2.491 
7 Z'e405 2.405 2.405 2.405 2.405 2 . 4 0 5  

2.406 2.408 Em40d 2.408 2.408 2.408 
2.409 2.409 2.409 2.409 2.403 2.409 
2.410 2m'tlO 2.410 2.410 2.410 2.410 
2.411 2.411 irm411 2 . 4 1 4  2.411 2.411 
3.807 3.807 3.807 3.807 3.807 3.897 

(CONTINUED) 

TABLE SET I A  
FOR V E R I F Y I N G  STATtHENr  NUHBERS 

APPLICABLE 10 PUBLIC  LAND 

PROVINCE NO. 1 4  
UPPER 8 A S I N  AN0 RANGE 

SUBPROVINCE NO. 

0 1  0 2  03 0 4  35 06 07 

SPEC I E S  1 e.7 0 7 
ASSOCIATION 1.708 

b 1.709 
1.710 
1.715 
1.723 
1 724 
1.725 
1.726 
1.731 
1 m732 
1 .733 
1 734 
2 m310 
2 . 4 0  2 
2 . 4 0 4  
2 e 4 0 5  
2 .bo6 
2.407 
2 m408 
2 , 4 0 9  
2.410 
3.608 
3.807 

2.310 2.310 2.310 
2.402 2.402. 2.402 
2.4G4 2e4C4 2.404 
2 . 4 0 5  2.405 2e405 
2.406 2 .4Gb 2 . 4 0 6  
2 . 4 0 7  2.407 2.407 
2.408 2 . 4 0 8  2.408 
2.409 2.409 2.409 
2 . 4 1 0  2.410 2.410 
3 . 6 0 8  3 .608 3.608 
3.807 3.807 3.807 

( CONTINUED) 

2.3113 
2.402 
2.404 
2.405 
2.406 
2.407 
2 . 4 0 0  
28b09 
2 410 
3.608 
3.807 

1.717 
1.708 
1.709 
1.710 
1e715 
1 e72 3 
i m724 
1.725 
1.726 
1.731 
1 8732 
1.733 
1.734 
2.310 
2.402 
2.404 
2.405 
2.406 
2.407 
2.408 
2.409 
2.410 
3 .608  
3 e 8 0  7 

1.707 
1.708 
1.709 
1. 710 
1.715 
1.723 
1e724 
1.725 
1.726 
1. 7 3 1  
1. 732 
1.733 
1.734 
2.310 
2.602 
2.40% 
2.405 
2.406 
2.407 
2.408 
2.409 
2.410 
3.608 
3.808 



SP EC I ES 
ASS0 GI A , l  I O N  

2.3 lti 
2 a401 

a 2.405 
2.406 
2 . 4 0 7  
2.408 
2 4 om9 

2.411 
3.807 

2.4 i n  

SPECIES 2.310 
A S S O t X A l I 3 N  2.406 

9 2.407 
2.408 
2 . 4 0 3  
2.410 
3.604 
3.605 
3.887 

PROVINCE NO. 13 
(CONTINUED) 

2.310 2,311) 2.310 2.310 2.310 
2.401 2.401 206Ol 2.401 2.401 
2.405 2 . W 5  2.405 2.495 2.435 
2.4136 2.486 2.4Q6 2.406 2.40.6 
2.407 2,407 2.407 2.407 2.407 
2.4fi8 z.4it8 2.468 2 . 4 0 8  2.408 
2.409 2.409 2.409 2.409 2 . 4 ~ 3  
2.410 2.410 2.410 2.410 2.410 
2.411 2.411 2.411; 2.41i  2.411 
3.807 3.807 3.807 3.807 3.807 

2.310 
2.406 
2. +a7 
2.408 
2.409 
2. 410 
3. 604 
3. 605 
30.807 

1.707 
1. 708 
1.718 
1.723 
1. 724 
i o  726 
1.731 
I. 732 
1.733 
1.738 
2.310 
2.406 
2.40 7 
2.4lr8 
2.409 
2. 410 
3.604 
3.60 5 
3.608 
3,807 

2.310 2.313 2.310 
2.406 2,406 2.406 
2 ,407  2.407 2.407 
2+08 w + o 8  2.408 
2,409 2.409 2.409 
2.410 2.410 2.410 
3.604 3.604 3.604 
3.605 3.605 3.655 
3.807 3.807 3.698 

3 . 8 0 7  

SPECIES 
ASSOCIATION 

7 

SPECIES 
ASSOCIATION 

H 

SPECIES 
A S S O C I A T I O Y  

9 

2 310 
2.402 
2.101, 
2 . 4 0 5  
2 . 4 0 6  
2.407 
2 408  
2.409 
2.410 
3.603 
3 a604 
3 . 6 0 5  
3 e608 
3.857 

PROVINCE NO. 14 
( CONTINUED) 

2.320 2.310 
2.402 2 . 4 0 2  
Z.4Gb 2.f+G4 
2.405 2.465 
2.406 2.406  
2 407 2.407 
2.4d8 2.408 
2.409 2.409 
2.410 2.410 
3.603 3 , 6 0 3  
3 . 6 0 4  3.604 
3.605 3.605 
3.608 3.608 
3.807 3.807 

1.708 
1.709 
3.7 1 0  
1.724 
1. 725 
1. 726 
1 732 
l a 7 3 3  
I. 734 
2.310 
2.402 
2.404 
2.405 
2.406 
2.407 
2.468 
2.409 
2.41G 
3.603 
3.604 
3.605 
3.608 
7 a n 7  
“ . V U .  

2.310 2.310 20.310 2.310 
2.405  2.405 2.4G5 2.405 
2 . 4 0 6  2 . 4 0 6  2 . 4 0 6  2.406 
2.407 z.407 2.407 2.407 
2.408 2.408 2.608 2 . 4 0 8  
2.443 2.403 2.403 2.409 
2.410 2.410 2.410 2.410 
3.807 3.807 3.~07 3.807 

2.310 2.310 2.310 2.310 
2.405  2.406 2.406 2.406 
2.407 2.407 2.407 2.407 
2.408 2.408 2.408 2.408 
2.409 2.409 2.409 2.409 
2.410 Z.410 2.410 2.410 
3.807 3.6Ci7 3 . 8 0 1  3.807 

2.31U 
2 . 4 0 2  
2.404 
2 . 4 0 5  
2.406 
2.40 7 
2.408 
2.409 
2.410 
3.603 
3 . 6 0 4  
3. 695 
3.608 
3.807 

2.310 
2.C05 
2.406 
2.407 
2.408 
2.409 
2. 410 
3.807 

2.310 
201,Ob 
2.407 
2.408 
2.409 
2.410 
3.807 

2,310 
.2 40 2 
2.40c 
2 0405 
2.406 
2.457 
2 . k 0 8  
2 . 4 0 9  
2.410 
3 0 6 0 3  
3.604 
3.605 
3.608 
3.807 

2.310 
2.405 
2.406 
2.407 
2.408 
2 040 9 
2.410 
3.807 

2.310 
2 .406  
2.407 2 a40 8 

2.409 
2.410 
L B O ?  

1.715 
2. 310 
20 402 
2.404 
2.405 
2.406 
2.407 
2.408 
2.409 
2.410 
3.603 
30 6 0 1  
3.605 
3. 608 
3.8C7 

2.310 
2.405 
2.406 
2,407 
2,408 
2.409 
2,410 
3.807 

2.310 
2.406 
2.407 
2. 408 
2.409 
2. 410 
3; 807 



TABLE SET I A  
FOR VERICVING STATEHENT NUMBERS 

APPLICABLE T O  p u e u c  LANO 

P2OUINCE NO. 1 5  
d A S I N  AND RANGE 

SUBPROVINCE NO. 

0 5  

SPECIES 1.707 
1.708 

9 1.709 
1.710 
1.723 
1.724 
1. 725 
1.72b 
1 .731  
2.3113 
2.C06 

A SS O C l A  T I O N  

3.603 
3.604 
3.605 
3.307 

TABLE SET I A  
FOR V E R I F Y I N G  STATEMENT NUN6ERS 

APPLICABLE 10 PUBLIC LAN0 

PROVINCE NO. 1 6  
c o n L I T z  RIVER  ASI IN 

SUBPROVINCE i40. 

01 02 03 0 4  

SPECIES 2.401 2.401 1.705 1.705 
ASSOCIATION 2.411 2.411 1.709 1.709 

1 3 .604  3.634 1.719 1 .719 
3.605 3.605 1.725 1.725 

2.bO1 2 . 4 0 1  
2.411 2.411 
3.604 3.604 
3.605 3.605 



TABLE SET 14 
F O R  VERIFYING STATEHENT NUHBESS 

APPLICABLE T O  PuecxL; LAND 

PROVINCE NO. 1 7  
UALCOHAS 

SJBPROUINC€ NO- 

0 1  02 0 3  04 

SPE3I LS 1.707 2 .401  2 . 4 0 1  28401 
ASSOCXA TI ON 1.708 2 .402  2 . 4 0 2  2 .402  

5 1.709 2.408 2 . 4 0 8  2 . 4 0 8  
1 .723  2 .409 2 .409  2 .409  
1 .724  2.410 2 .410 2.410 
1.726 2 .411  2.411 2.411 
1 . 7 3 1  3.603 3 .603  3 . 6 0 3  
2 .401  3 .604 3 .604  3 .604 
2.402 3 .605  3 .605  3 .605 
2 .408 
2 .409 
2.410 
2.411 
3 .603 
3.604 
3. 605 

3 P E 3 I  ES 2.310 2.310 
A S S O C I A T I O N  2 .401  2 .461 

b 2.405 2 .405  
2.406 2.4B6 
2.407 2 .407 
2 .408 2 .408 
2.4G9 2 .409  
2 .410 2 .410 
2 .411 2 . 4 1 1  
3 .807 3.807 

2.310 
2 . 4 0 1  
2 .405  
2 .406  
2 .407  
2.408 
2 . 4 5 9  
2 .410  
2 m4il 
3 .807  

1. 713 
2 .310 
2. GO1 
2 .  405 
2e4Ob 
2.407 
2 .408 
2 .409  
2. 410 
2 .411  
3 .807 

S P G I  ES 
ASSOCIATION 

7 

SUBPROVINCE NO. 

01 02 03 04 

2.310 
2 .401 
2 .402  
2 .405 
2 .406 
2 .407  
2. 408 
2 .409 
2.410 
2.411 
3.603 
3.60b 
3.605 
3. 807 

1 .708  
1 .709  
1 .710 
l e  724 
1 .726  
2,310 
2. W l  
2 .402  
2 .405 
2 .406 
2 .407 
2.C08 
2.40 9 
2. 410 
2. 411 
3.603 
3.60 4 
3. 605  
3.807 

1 . 7 0 8  
1 . 7 0 9  
1 .7iO 
1 . 7 2 4  
1 .726  
2.310 
2 . 4 0 1  
2 .402  
2 .405 
2 .406  
2 .407 
2 .408  
2 . 4 0 9  
2 0410 
2 . 4 1 1  
3 .603 
3 .604  
3.605 
3.807 

1 .708 
1 .709  
1. 7 1 0  
I. 724 
1 .726  
1. 731 
2 .310 
2 .401  
2 .402  
2. 405 
2 .406  
2 407 
2 .408  
2.  409 
2 .410 
2. 411 
3. 603  
3.604 
3.605 
3 .807  

2.310 2.310 2 .310  2.310 

8 2.405 2 .405 2 .405 2 .405 
2.406 2 .406  2 .406  2 .406 

SPECIES 
4SSOCI9T ION 2.401 2 .401 2 . 4 3 1  2 .401  

2 .407  2 .407  2 .407  2 .407  
2 .408 2 . w 1  2 . 4 0 8  2 .408  
2.409 2 .409 2 .409  2 .409  
2.410 2.410 2.410 2 .410 
2 . 4 i i  2 .411 2 . 4 1 1  2 .411  
3.807 3 .807  3 .807 3.807 

SPECIES 2.310 2 .310 2.310 2.310 
ASSOCIATION 2.4116 2 .406  2'0406 2.406 

9 2.407 26407 2 .407 2..407 
2.4C8 2 . 4 0 8  2.408 2 .406  
2 .409 2 . 4 ~ 9  2 .409  28409 
2 .410 2.410 2 .410 2.410 
3.807 3.807 3.807 3 .807 







TABLE SET I 1  
GUXDECINES APPLYING T O  P R I V A T E  LAND 

SORTING SET A 

1 551 1.951 
1 m952 
1.953 
1.954 

2.35? 
2.353 
2 .354 
2.355 
2 m356 
2 a357 

3 e651 
3.655 
3.657 

TABLE SET  I 1  DOES NOT C O N T A I N  4 T48LE 3. 



S O R T I N G  S E T  A C O N T I N U E D  

2.451 1.773 1.773 2.451 2.451 1.770 1.773 1.773 1.770 1.773 
2.252 2.451 2 . 4 5 7  2.252 2.451 2.651 1.773 2.451 
2.451 2.457 2.451 2.452 2.452 2.451 2.452 

2.452 2-45? 2,457 2.452 2.457 
2.457 2.457 

1.773 1.777 1.773 1.773 2.451 1.773 
2 .  451 2. k51 2 652 2.451 
2.452 2.457 2.457 2.452 
2 457 2.457 

S O R T I N G  SET A OOES NOT C O N T A I N  ANY G U I D E L I N E S  I N  TABLE 5. 



TABLE SET I 1  
GUIDELINES APPLYING T O  PRIVATE LAND 

SOPTING SET B 

1 , 5 5 1  1 . 9 5 1  2 .352  
I w952 2 w 353 
1 . 9 5 3  2 a354 
1 . 9 5 4  2 w355 

2 . 3 5 7  

TABLE SET I 1  DOES NOT CONTAIN A TABLE 3. 



SORTING S E T  e c o N T I w E n  

TABLE 4 .  G U I D E L I N E S  A P P L Y I N G  I N  S P E C I F I C  GEOGRAPHIC AREAS 

2.451 1.773 1.773 2.451 2.451 1.770 1 . 7 7 3  1.773 1.770 1 .773  
1.778 1.778 2.252 2.4’51 1.778 1.773 2.451 
2.252 2.451 2.451 2.452 2.451 1.778 2.452 
2.451 20-552 2.452 2.451 

2 w 452 

1.773 1.773 1.773 1.773 2.451 1.773 
1.717 1.779 2.452 2 w 451 
1:77R 2.451 2.452 
2.451 
2.452 

S O R T I N G  SET B DOES NOT C O N T A I N  ANY G U I D E L I N E S  I N  TABLE 5 .  



TABLE S€T I 1  
GUIOELINES APPLYING 10 P R I V A T E  LAND 

SORTING SET C 

GUIDELINES FOR TREATMENT OF RESIDUES RESULTING FROM 
CAHPGROUND CONSTRUCTION 

1 .551  1 .167  ' 1.952 
1.768 1.953 

1 .954 

2 .352  
2.353 
2 354  
2 .355 
2 .357 

3.657  

TABLE SET II DOES NOT CONTAIN A T a w  3. 



S O R T I N G  SET C C O N T I N U E D  

TABLE 4. GUIDELINES A P P L Y I N G  IN S P E C I F I C  GEOGRAPHIC AREAS 

2.451 10773 1.769 
2.C53 1.775 1.771 

2 0 2 5 2  1.773 
2ok51 10715 
2,453 2.451 

2 453 
2.456 
2 457 

1.769 1.769 1.770 1.769 1.769 
1.771 1.775 1.775 1.773 1.773 
2.451 2.451 2.252 2.451 1.775 

2.457 2.451 2.452 2.451 
2eC52 2.453 2,452 
2.453 2.457 2.453 
2.457 2 455 

2 . 456 
2.457 

1.770 1.773 
1.773 1.775 
1.715 2.451 
2.451 2.452 
2.452 2 . 5 5 5  
2.453 2.456 
2.455  2.457 
2.456 
2.457 

l.?7f 1e7J3 1.773 1.773 1.769 1.769 
1.775 1.775 1.775 1.775 1.775 lot73 
1.777 2.651 2.452 2.456 2.451 2.451 
2.451 ?e455 7 . 4 5 5  2.452 

2.455 2.C52 2.45h 2.456 
2.455 2 . 4 5 7  2.457 2.456 

2 657 2.456 
2 457 

SORTING SET C DOCS NOT C O N T A I N  A N I  G U I O E L I N E S  I N  TABLE 5. 



TABLE SET I1 

SORTING SET 0 
GUIDELINES APPLY1N.G TO PRIVATE LAND 

GUIDELINES FOR TREATMENT OF RESIDUES SESULTING FROM 
STRUCTURE CONSTRUCTION ------------- ----------------- 

l e 5 5 1  1 .952  
1.953 
I e954 

2.352  
2 .353  
2 .354  
2 .355  
2 .357  

3 . 6 5 5  

TABLE SET I1 OOES NOT C O N T A I N  A TABLE 3 e  



SORTING SET 0 CONTINUE0 

f A 6 L E  4. GUIDELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AQEAS 

PROVINCE NUHB€S 
0 1  0 2  0 3  04 05  06 07 08  09 10 11 1 2  13 1 4  1 5  1 6  1 7  

2.451 2.252 2 ,451 2 ,451 2 . 4 5 1  2.252 2 .451 2.451 2 . 4 5 1  2 . 4 5 1  
2.451 2.456 2 0 4 5 7  2 .451  2.452 2.452 2 . 4 5 2  2.452 

2.457 2.452 2mC57 2.455 2.455  2 . 4 5 5  
2 . 4 5 7  2.456 2.456  20456 

2.451 2.457 2.457 

2.451 9 . 4 5 1  2 . 4 5 2  2 . 4 5 6  2 . 4 5 1  2.451 
2.452 2.455  2 . 4 5 5  2 452 

2 455 2.455 20456 2 .456  
2 456 2.456 2.457 2 . 4 5 7  

2.457 2 457 

SOQTING SET 0 DOES NOT CONTAIN ANY GUIDELINES I N  TABLE 50 



TABLE SET I 1  
GUIDELINES APPLYING TO PRIVATE LAND 

SORTING SET E 

G U I D E L I N E S  F O R  f 3 E A f H E N T  OF RESIDUES RESULTING FROH 
SKI RUN CONSTRUC T I O N  ---_-_------ ---- --------- ----- 

TABLE 1. GUIDELINES APPLICABLE THROUGHOUT THE P A C I F I C  NORTHHEST 

1.551 1.167: 1,952 
1.95 3 
1 .954 

2 m352 
2.353 
2 e354 
2 e355 
2 e357 

3.655 

TABLE SET I 1  OOES NOT CONTAIN A TABLE 3 .  



SORTING SET E CONTINUE0 

rA8LE 4. CUIOECENES 4PPLYING I N  S P E C I F  IC GEOGSAPHIC AREAS 

S O R T I N G  SET E OOES NOT CONTAIN ANY GUIDELINES IN TABLE 5. 



TABLE SET 11 
G U I D E L I N E S  APPLYING T O  P R I V A T E  LAND 

SORTING SET F 

TABLE 1. GUIDELINES APPLICABLE THROUGHOUT THE P A C I F I C  NORTHWEST 

1.551 1.163 
1,764 

1.951 
1 a952 
1.953 
1.954 

2.352 
2.353 
2 8354 
2.355 
2 . 3 5 1  

3,0651 
3.654 
3.655 
3 . 6 5 7  
3.659 

TASLE SET I1 DOES NOT C O N l A I N  A TARLE 3. 

03 
0 



SORTING SET F CONlINUEO 

TABLE 4. GUIOELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS 

2.451 1-715 1.769 1.765 1.169 1.770 1.169 l a 7 6 9  
3.653 2,252 1.775 1 .769 1.775 1.775 2 .451 1,775 

2,451 2.451 2.451 2 .451 2.252 2.152 2.451 
3.653 2.456 2.457 2.451 2 .157 2.452 

2.451 3.653 2.452 2.455 
3.653 2.457 2.456 
5.852 3.653  2.457 

3.852 

1.770 1.775 3.852 1.775 1.775 1 .775  1 .775  l a 7 6 9  1.769 
1.775 2 .451  1.777 2.451 2.452 2.456 1.715 2 .451  
2.451 2.452 2.451 2.455 2 .455  3.653 2.451 2.452 
2.452 2.455 2.452 2.453 2.456 3.852 T.653 2.455 
2.455 2 .456  2 . 4 5 5  2.457 2 .457 2 456 
2.456 2 - 4 5 ?  2 .456  3 .653  3 . 6 5 3  2 . 4 5 1  
2.4S7 3.852 2.457 3 . 0 5 2  3.e52 3 653 
3.653 3.042 3.053 3 . 8 5 3  3.052 

S O R T I N G  SET F UOES NOT CONTAIN ANY CUIOELINES I N  TABLE 5 .  



TABLE SET IT 
GUIOECYNES APPLYING TO PRIVATE LAND 

SORTING SET G 

GUIOECINES FOR TREArHENT OF RESI0UE.S RESULTING FROff 
I N D I V I D U A L  TREE SELECTION ---___--_-------_--_---------- 

1,551 1.763 
1.764 
1.767 
1.760 

1 .951 
1.952 
i 0953 
10954 

2.352 
2.353 
2.354 
2.355 
2 .356 
2.357 

3 0 6 5 4  
3.655 
1.659 

rABLE 2. GUIOELINES APPLICABLE I F  RESIDUES WILL 9E Q U R N E O  

1.151 
1.152 
1.153 
1.154 
1.156 
1.157 
1. 159  
1.160 
1.161 
1.362 
1.163 

TABLE SET I1 DOES NOT CONTAIN A TABLE 3. 



SORTING SET G CONTINUED 

VABLE 4. GUIDELINES APPLYING I N  S P E C I f I C  GEOGRAPHIC AREAS 

1.772 1.762 
2.451 1.773 
2,453 1.776 
3.658 1.775 

1.778 
2.252 
20 4 5 1  
2.453 

1. 766 
1.769 
i. 7 7 1  
1.773 
1.77c 
1.775 
1.778 
2.451 
2.453 
2. $56 
2- 457 
3,. 8 52 

1.765 1.769 l .770 1.769 1.769 1.770 1.773 3.852 
1.769 1.775 1.774 1.773 1.773 1.773 1.774 
1.771 2.451 1.775 2.451 1.774 1.775 1.775 
2.451 2.457 2.252 2.452 1.775 1.779 2.451 

2.451 2.453 1.778 2.451 2.452 
2.452 2.457 2.451 2.452 2.455 
2.453 3.658 2.452 2.453 2.456 
2.457 2.453 2.455 2.457 
3 e650 2.455 2.456 3.658 

2.456 2.457 3.852 
2.457 3.658 
3 658 
3.852 

1.773 
1 774 
1 .775.  
1.777 
1.779 
2 451 
2 452 
2.455 
2.456 
2.457 

3.852 
3 . 658 

1.773 
1 770 
1.775 
1.779 
3.451 
2.455 
2.455 
2.457 
3.952 
3.1353 

1. 766 
1.773 
1.774 
1.775 
2.452 
2.455 
2 - 4 5 6  
2 457 
3.852 
3.953 

1.773 1.76Q 1.769 
1.774 1.775 1.773 
1.775 3.451 1.774 
2 . 456 2.451 
3.842 2 . 452 

2 455 
2 . 456 
2. 457 
3.052 

TABLE 5. G U I D E L I N E S  APPLYING I N  SPECIF IC  GEOGRAPHIC AREAS WHEN RESIDUES H I L L  OF RU9NEO 

PROVINCE NUMBER 
0 1  02  u3 04  05 06 07  0 8  0 9  1 0  11 1 2  1 3  14  15 1 6  1 7  

M 
w 



TABLE SET 11 
GUIDELINES APPLYING T O  PRIVATE LAND 

SORTING’ SET H 

TABLE 1. GUIDELINES APPLICABLE THQOUGHOUT THE P A C I F I C  NORTHWESJ 

1.651 
1. 764 i e - 9 5  2 2.353 3.654 
I. 767 1.953 2.354 3 .655  
1. 768 1 e95b 2,. 3 55 3.659 

2.352 1 .551  1.763 1.951 

2 .356 
2.357 

TABLE SET I 1  DOES NOT CONTAIN A TABLE 3. 

00 
P 



S O R T I N G  SET ti CONTINUED 

TABLE 4. GUIDELINES APPLYING I N  S P E C I F I C  ‘GEOGRAPHIC AREAS 

1.772 1.762 
2.451 1.773 
2.453 1.774 
3.652 1. 775 
3.656 1.776 

2.252 
2. G51 
2. b53  
3.652 

1.766 
1.769 
1.771 
1.773 
1.774 
1.775 
1. 778 
2.451 
2. 453 
2.456 
2.657 
3.652 
3.852 

1.765 1.769 1.770 
1.769 1.775 1.774 
1.771 3.451 1.775 
2.451 2 . 4 5 7  2.252 

3.652 2 a451 
2 452 
2.b53 
2.451 
3 e 652 
3.658 

1 e769 
1 773 
2.451 
2 452 
2.453 
2 457 
3 652 
3.658 

I 769 
1.773 
1,774 
1 775 
1.778 
2.451 
2.452 
2.453 
2.455 
2 456 
2.457 
3.652 
30 658 
3.852 

1. 770 
1.773 
I. 775 
1.778 
2,451 
2.452 
2.453 
2.455 
2.456 
2.457 
3.652 
3 .  658 

1.773 
1.774 
1.775 
2.451 
2.452 
2.455 
2.456 
2.457 
3.652 
3.658 
3.852 

3 . 8 5 2  1.773 
I 774 
1.775 
1.777 
1 e178 
2.451 
2.452 
2.455 
2.456 
2.457 
$ e  652 
3.658 
3.852 

1.773 
1.774 
1.775 
I. 779 
2.451 
2.455 
2 . k55 
2.457 
70 652 
3. e52 
3.853 

1.766 
1.773 
1 a774 
1.775 
2.452 
2.455 
’2 456 
2.457 
3.652 
3.852 
3.853 

1.773 1.769 1.769 
1.774 1.775 1.773 
1.775 2.451 1.175 
2.456 3.652 2.451 
3.652 2.452  
3. I352 2 455 

2 456 
2 457 
3. 652 
3.852 

14BLE 5 .  ;UIOELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS WHEN RES1C)UES H T L L  9E BUQNEU 

1.155 1.758 1.751, 1.755 1.756 1.756 1.754 1.154 1.758 1.758 
1.757 1.759 1,755 1.755 1.760 1.759 1.750 1.750 1.760 1.759 

1,760 1.758 1.760 I .759 1.760 
1.759 1.760 3.656 
1. 760 3.656 

1.754 1.758 1.758 1.759 1.756 1.758 
1.757 1.759 1.759 1.759 1.760 1.759 
1.758 1.760 1.760 1.760 1 760 
1.759 3.656 3.656 
1.760 
3.656 



TABLE SET I T  
GUIDELINES APPLYING T O  PRIVATE LAND 

SORTING SET J 

G U I O E L I N E S  FOR TREATMENT OF XESIOUES RESULTING FROM 
GROUP SELECTION CUTTING -------------------_-----_---- 

TABLE 1. G U I D E L I N E S  APPLICABLE THROUGHOUi THE P A C I F I C  NOYTHWEST 

1.551 1.763 1,951 2.251 2,352 3.651 
1.764 1 * 9 5 2  2.353 3,654 
1 . 1 6 7  1.953 2 354 3.655 
1. 768 i 0954 2 0355 3.659 

2.356 
2.357 

TABLE SET I1 DOES NOT CONTAIN A CIBLE 3 .  



SORTING SET J CONTINUE0 

TABLE 4. GUIDELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS 

1.772 1.762 
2.951 1-713 
2.453 1.774 
3.652 1.775 

2.252 
2.451 
2. e53 
3.652 

3.658 1.778 

I. 766 
1.769 
1 ~ 7 7 1  
1.773 
1.774 
1. 775 
1.778 
2.451 
2 .453  
2.456 
2 .451 
3-652 
3.852 

1.765 1.769 1.770 
l e 7 6 9  1.775 l e f 7 4  
1.761 2.451 1.775 
2.451 ?.4^5? 2.252 

3.652 2.451 
2.452 
2.453 
2. 457 
3,652 
3.658 

1.769 1.769 
1.773 1.773 
2.451 1.774 
2.452 1.775 
2.453 1.776 
2.457 1.778 
3.652 2.451 
3.658 2.452 

2.453 
2.455 
2.456 
2. C57 
3 652 
3.658 
3.852 

I. 770 
1.773 
I. 77s 
1.776 
i. 778 
2.451 
2.452 
2.453 
2.455 
2.456 
2.457 
3. 652 
3 b58 

1.773 3.852 1.773 
1.714 1.774 
1.775 1.715 

1.776 1.776 
1 777 2 0451 

2.455 2.451 
2.452 2.45.6 
2 . 455 2.457 
2wt56 3.652 

3 . 6 5 8  2 457 
3.852 3 w 652 

3.658 
3.552 

2.452 i . 778 

1.773 1.766 
1.774 1.773 
1.775 1.774 
1.776 1.775 
1.770 1.776 
2.451 2.452 
?.455 2.455 
2.455 2.456 
2.457 2.457 
3.652 3.652 
3.852 3.852 
3.053 3.353 

1.773 1.769 1.769 
1.774 1.775 1.773 
l e 7 7 5  2.451 1.774 
1.776 3.652 1.776 
2.456 2.451 
3.652 2 w 452 
3.852 2.455 

2 456 
2 . 457 
3 652 
3 852 

TABLE 5 .  GUIDELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS WHEN RESIDUES WILL RE RUQNFO 

1.755 1.758 10754  1.754 1.756 1.756 1.754 1.754 1.758 1 .758  
1 . 7 ~ 7  1.759 1.755 1.755 1.760 1.759 1.758 1.750 1.760 1.759 

1.760 1.758 1.760 1.759 1.761 1.160 
1. 759 1.760 1.761 
1.760 1.761 3.656 

3.656 

1.754 1.758 1.758 1.758 1.756 1.758 
1.757 1.759 10759 1.75’3 1.760 1.759 

1.760 1.758 1.760 1.760 1.76b 
1.759 10761 1 .761  1.761 1 7 6 1  
1.760 3.656 30656 
1 w 7 6 1  
3.656 



TABLE SET X I  
GUIDELINES APPLYING T O  P R I V A T E  CAN0 

SORTING SET K 

G U I D E L I N E S  FOR TREATMENT OF QESIDUES RESULTING F R O M  
CLEARCUTTING --------------_---__---------- 

1 . 5 5 1  1 .763 
1 .764 
1 . 7 6 7  
1 .768 

1.951 2 .251  2 .352  
1,952 2.353 
i ,953 2.354 
1 .954 2.355 

2.356 
2 0357 

3 .651  
3 0654 
3 .655 
3 .659 

TABLE 2 .  GUIDELINES APPLICABLE I F  RESIOUES WILL BE BURNED 

2 0351 1 .151  1 .751  1 . 8 5 1  1.955 
1. 152 1 .752 1 l a 9 5 6  
1.153 1 .753  
1.154 
1 .155 
1.156 
1.157 
1 .158 
1.153 
1.160 
1 .161 
1.162 
1.163 

TABLE SET I1 DOES NOT CONTAIN A TABLE 3. 



SORTING SET K CONTINUE0 

T46LE 4. C U I Q E L I N E S  APPLYING I N  SPECIFIC E O G R A P H I C  AQEQS 

1.772 1.762 
2.451 1.773 
2.453 1.774 
3.653 10175  
3.650 1.778 

2.252 
20 b51 
2.153 
3.653 

10766 
1.769 
1.771 
1.773 
1.771 
1. 775 
10 778  
20 451 
2.453 
20 457 
30653 

1.765 1.769 1.770 1.769 10769 1.770 1.773 
1.769 10?75 1.774 1.773 1.773 i o 7 7 3  1.774 
1.771 20451 1.775 2.451 1.774 10775 10775 
2.451 20457 20252 2 0 4 5 2  107?S 1.776 1.776 

30653 2.451 2.453 1,776 1.778 2.451 
2.452 2.457 10778 2.451 2.452 
2.453 30658 2.451 20452 2.455 
2 457 2.452 2.453 2.457 
3.653 2.453 2.455. 3.650 
3.650 2 0 4 5 5  2,457 

20'+5? 30653  
3.656 3.650 

1.773 1.773 10766  10773 10769 10169 
1.774 10774 1.773 1.774 1.715 1.713 
10775 1.775 1.774 1.775 20451 l m l f l )  

1.776 1.775 1.775 1.776 '7.653 10716 
1.777 1.779 10776 3.653 20 451 

2 452 1.778 2.451 2.452 
2 0 4 5 1  2.455 2.455 20455 
2.452 3.457 2.457 2 457 
2.455 3.653 S.653 3.653 
20457 3 . 8 5 3  3.853 
3.558 

1ABLE 5. GUIOELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS WHEN RESIOUES WILL 9E BU9NEO 

i.m 1.758 1.754 1.754 1.756 1.756 1.754 1 0 7 5 4  1 . 7 5 ~  1.750  
1.757 1.759 1.755 10755 1.760 1.759 1 0 1 5 8  10750 10760 1.759 

1.760 1.758 1.760 1.759 1.761 1.760 
1.759 1.760 
1.760 1 0 7 6 1  

1.761 

10754 1.758 1 . 7 5 8  1.758 1.756 1.758 
1.751 1.759 1.759 1.759 1.760 1.759 
1.758 1.760 1.760 1.760 10760  
1.759 1.761 1.761 1,761 1.761 
10760 
1 0  761 



0 

TABLE SET I 1  

SORTING SET L 
GUIDELINES APPLYING TO PRI VATE L A N D  

G U I D E L I N E S  COR TREATMENT OF SFSTDUES RESULTING FROM 
PRECONHERCIAL T H I N N I N G  .............................. 

TABLE 1 GUIOELINES APPLICABLE THROUGHOUT THE P A C I F I C  NORTHWEST 

1 .551  1 .763 
I. 7 6 6  
1. 767 
l a  768 

I a951  
1 .952 
I e953 
1a954 

2.352 
2 a353 
2.354 
2 .355 
2 .357  

3 .654 
3.655 
3 .657 

TABLE 2 .  GUIDELINES APPLICABLE I F  RESIDUES WILL BE BURNED 

l e  1 5 1  
l a 1 5 2  
l a 1 5 3  
l a 1 5 4  
l a 1 5 6  
l a 1 5 7  
l a 1 5 9  
1.160 
1 .161 
l a 1 6 2  
1.163 

1 . 7 5 1  1 .851 l a 9 5 5  
l a 7 5 2  1 a956 
l a  7 5 3  

TABLE SET I 1  DOES NOT CONTAIN A TABLE 3a 



SOSTING S E T  L CONTINUED 

TABLE 4. G U I D E L I N E S  APPLYING I N  SPECIFIC GEOGRAPHIC AREAS 

1.772 1.762 1.766 1.765 1.769 1.770 1.769 
3.650 1.773 1.769 1.769 1.775 1.774 1.773 

1.774 1.771 1.711 1.775 3.658 
1.775 1.773 2.252 
1.778 1.771, 3.658 
2.252 1,775 

1.778 
2 456 
3,652 

1.769 
1.773 
1.774 
1.775 
1.778 
2.455 
2.456 
3.658 
3.052 

1.770 1.773 3.852 1.773 1.773 1.766 1.773 1.769 l a t 6 9  
1.713 1.774 1.774 1.774 1.773 1.774 1.775 1.713 
1.775 1.775 1.775 1.775 1.774 1.775 1 774 
1.778 2.455 1.777 1.779 1.775 2.456 2.455 
2 a C 5 5  2.456 1.778 2.455 2.455 3 . 0 5 2  2 e 4 5 6  
2 .456 3.658 2.455 2.456 2.456 3.852 
3.658 3.052 2.456 3 - 8 5 ?  3 .552 

3 .659  3.057 ? e 0 5 3  
3. 052 

TLIBLE 5 .  S U ~ O E C I N E S  APPLYING I N  S P E C I F I C  GEOG(IAPH1C CIREAS HHEN RESIOUES WILL 3F BURNED 

PROVINCE NUYRER 
0 1  0 2  03 04 35 06 07 08 09 1 0  11 1 2  1 3  1 4  1 5  1 6  17 

1.755 i.758 1.754 1.754 1.756 1.756 1,754 1.754 1.758 1.75g 
1,757 1.759 1.755 1.755 1.750 1.759 1.758 1.758 1.760 1.759 

1.760 1.758 1.760 1.759 1.761 1.760 
1.759 1.760 1 761  
1.760 1 a 7 6 1  3.656 

3.656 

1.754 1.753 1.75R 1.758 1.756 1.758 
1.757 1.759 1.759 1.759 1.750 1.759 
1.758 1.760 1.760 1.76r) 1 7 6 Q  
1.759 1.761 1.761 1.761 1. 761  
1.760 3.656 3.656 
1.761 
3.656 



TABLE SET IT 
GUIDELINES APPLYING TO PRIVATE LAND 

SORTING SET M 

TABLE l e  GUIDELINES APPLICABLE THSOUGHOUT THE P A C I F I C  NORTHWEST 

1 . 5 5 1  1 .763 
l e  764  
l e  767 
1 .768 

1e951 2 352 
1.952 2 e353 
l e 9 5 3  2 .354 
1e954 2.355 

2 - 357  

3 654 
3 e655  

TABLE 2.  GUIDELINES APPLICABLE I F  RESIDUES H I L L  BE BURNED 

1 .151  
1 e 1 5 t  
l e 1 5 3  
l e 1 5 4  
1 .156  
1 .157 
1 .159 
1 * 1 6 0  
1 .161  
1 - 1 6 ?  
1.163 

l e 7 . 5 1  1 . 8 5 1  ' 1.955 
1 a956 1 .752 

l e 7 5 3  

2 e351 

TABLE SET 11 DOES NOT CONTAIN A rABCE 3e 



S O R T I N G  SET H CONfINUEO 

TABLE 6. CUIOELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC A9€AS 

1.772 1.762 107.66 1.765 1.769 
2.451 1.713 1.769 1.769 1.775 
2.453  1.77b 1.771 1.?71 2.451 
3.658 . 1.775 1.773 2.451 

1,778 1*7?4 
2.252 1.774 
2.651 1.778 
2.453 2-451 

2.453 
2.456 
3.052 

1.770 
I 714 
1.775 
2- 252 
2.451 
2.452 
2.453 
3.658 

1.769 1.769 
1.773 1.773 
2.451 1.774 
2.452 1.775 
2.853 1.778 
3.658 2.451 

2. 452 
2 453 
2.455 
2 0 4,56 
3.658 
3. 852 

1.770 1.773 3.852 1.773 1.773 1.766 1.773 1.769 1.169 
1.773 i.?74 1.774 1.774 1.773 1.774 1.775 1.773 
1.775 1.775 1.775 i-775 1.774 1.775 2mk51 1.774 
1.770 2.451 1-77? 1.77R 1.775 2.456 2.451 

2 452 2.451 2 8452 1.779 2.451 2.452 3mR52 
2.452 2.455 2.451 2.455 2.455  2 455 
2- 453 2.456 2.452 2.456 2.456 2 456 

30 852 2.455 3.650 2.455 3-85? 3.852 
2.456 3.052 2.456 3,553 3 . 0 5 3  
3. 658 3.658 

3.852 

TABLE 5. GUIDELINES 1PPLYING I N  S P E C I F I C  GEOGRAPHIC AREAS WHFN QESIOWS HTLL 9E DU‘?NEO 

PROVINCE NUMBER 
02 03 05 06 07 08 09 1 0  11 12 13 14 16 17 

1.755 1.758 1.756 1.75C 1.756 1.756 1.754 1.754 1,758 J1.758 
1.757 10759 1.755 1.755 1.760 1.759 1.758 1.758 1.760 1.7.59 

1.760 1.758 1.760 1.759 1. 760 
1. 759 1.760 3.656 
1.760 3.656 

1.754 1.753 1.758 1.758 1.756 1.158 
1.757 1.759 1.759 1,759 la760 1.759 
1.758 1.760 1.760 1.760 1.760 
1.759 3.655 3.656 
1 760 
3.656 



TASCE SET 11 
GUIDELINES APPLYING T O  P R I V 4 T E  LAND 

SORTING .SET N 

CUIOELINES F O R  TREATMENT OF RESIOUES RESULTING FROM 
TYPE CONVERSION -----------------_------------ 

TABLE 1 w GUIDELINES APPLICABLE TYROUCHOUT THE P A C I F I C  NORTHWEST 

1.551 1 . 7 6 3  
1,764 
1 .757  
1 . 7 6 8  

1.951 
1.952 
1.953 
1.954 

2 w352 
2 w 353 
2.354 
2.355 
2 w 357 

3 w651 
3.654 
3 . 6 5 5  
3.657 
3.659 

TA6LE SET I 1  DOES NOT CONTAIN A TABL,E 3. 



SORTING SET N CONTINUED 

TABLE ‘48 GUIOELINES APPLYING IN S P E C I F I C  GEOGRAPHIC AREAS 

1ABLE 5.  GUIOELINES APPLYING I N  S P E C I F I C  GEOGQAPHIC AREAS WHEN RESIDUES H I L L  9F BUQNEO 



TABLE SET I 1  
GUIOELINES APPLYING 10 P R I V A T E  LAND 

SORTING SET 0 

G U I D E L I N E S  FOR TREATMENT OF QESIDUES RESULTING FROM 
NATURAL RESIOUE TREATMENT - ---- ---_--- - --- --------- ----- 

1.551 2-35? 
2 . 3 5 3  
2 . 3 5 4  
2 . 3 5 5  
2 . 3 5 7  

3.651 

TABLE SET I 1  OOES NOT CONTAIN 4 TARLE 3 .  



'SORTING SET 0 CONTINUE0 

TABLE 4. GUIOELINES A P R Y I N G  I N  S?ECIF IC  GEOGRAPHIC AREAS 

2.456 2.455 2.455 2.455 2.455  2.454 2 . 4 5 5  2.456 2.455 2 456 
A C 5 6  2.456 2.k56 2.456 2.456 2 456 

SORTING sEr o DOES NOT CONTAIN ANI GUIDELINES IN TBBLE 5. 



TABLE SET I 1  
GUIDELINES APPLYING T O  PRIVATE LAND 

SORTING SET P 

TABLE 1 e GUIOELINES APPLICABLE THROUGHOUT THE P A C I F I C  MORTHHFqT 

1 . 5 5 1  2 e352 
2.353 
2 .356 
2,355 
2 e 3 5 7  

3.651 

TA9LE SET I1 DOES NOT CONTAIN A TABLE 3 .  



SORTING SET P CflNTINUEO 

TABLE 4. GUIDELINES APPLYING I N  S P E C I F I C  GEOGRAPHIC AQEAS 

2.451 2.451 2.451 2.451 2.451 2.451 2.451 2.451 2.451 2.451 
2eb57 2.457 2.452 2.452 2.442 2.452 2.452 

2.454 2.457 2 .457  2.454 2.457 
2.457 2.457 

2.451 2.45t 2.452 
2.452 P.454 2.454 
2. (tv 2.457 2 . 457 

2.451 2.451 
2 152 
2.457 

SORTING S E T  P DOES NOT CONTAIN AN7 GUIDELINES I N  TABLE 5 .  



TABLE SET I1 
G U I D E L I N E S  APPLYING TO PRTVATE LAN0 

SORTING SET Q 

G U I D E L I N E S  FOR TREATMENT OF RESIOUES RESULTING FROM 
QANGELANO TYPE COVVERSION ---_--------- --_-_------------ 

loSS1 10763 
1 0  764 
1 0  767 

3 e655 

TABLE SET I1 OOES N3T CONTAIN A TABLE 30 



SORTING SET Q CONTINUED 

TABLE 4- GUIOELINES APPLYING I N  S P E C I F I C  GFOGRAPHIC AR€AS 

1.772 1.762 1.766 1.765 10769 10770 1.769 1.769 10770 1.773 3 0 8 5 2  1.773 1.775 1.766 1.773 1.769 t a t 6 9  
1.773 1.769 1.769 1.0775 10774 1.773 1.773 10773 1.774 1.774 1a77k 1.773 1.774 1.775 1.773 
1.77b $0771 10711 107?5 1.774 1.775 1.775 1.775 1.775 1.776 1.775 1.774 
1.175 1.773 1.775 10778 3.052 1-77? 1.718 1.775 3.052 3.852 
10770 1.775 1.778 10770 3eR52 3 . 5 5 2  

1.775 30  852 3 0 852 

3.852 
1.776 

TABLE 5. GUIDELINES APPLYING IN S P E C I F I C  GEOGRAPHIC AQEAS HHEN RESIDUES WILL BE QURNED 

PROVINCE NUYBEF 
0 1  03  04 0 5  0 6  07 08 09 10 11 12 13 14 15 16 17 

1.755 10758  1.75b 1.75b 1.756 1.756 1,754 1.754 1.758 1.758 
10757 10759  1-755 1.755 1.760 1.759 1.758 1.758 1.760 1.759 

1.760 1.758 10 760 1.759 1.761 1.760 
1. 759 1.760 1.761 
10760 1.761 

1.754 1.759 1.758 1 . 7 5 0  1.756 1.758 
1,757 1.759 1.759 1.759 1.76rJ 1.759 1 760 
1.758 1.760 1.760 1.760 

1.761 1.759 1.761 1.761 1.761 
1.760 
1. 761 







P 
0 
P 

T A B L E  SET I I A  
’ FOR U E R I F Y I N G  SIATEHENT NUflBERS 

A P P L I C A B L E  TO P R I V A T E  LANO 

PiXOVINCE NO. 01 
OLYHPIC  

S3 BPKOU I NCE YO. 

01 0 2  03 Ob 05 

S P E Z I E S  1.451 1.757 1.757 1.772 2 . 4 5 1  
A S S O C I A T I O N  2.453 1.772 i.772 2.451 2.453 

1 2.451 2.451 2.453 
2.453 2.453 3.652 
3.652 3.652 3.653 
3.653 3.653 

S P E C I E S  2.451 1.755 2.451 2.451 1.755 
A S S O C I A T I O N  2.453 1.772 2.453 2.453 1.772 

5 3.652 2.451 2.451 
3.653 2.453 2 a453 
3 . 6 5 8  3.652 

3 a653 
3.658 

G1 02 

TABLE SET I I A  
FOR VERIFYING STATEMENT NUMBERS 

A P P L I C A B L E  T O  P R I V A T E  LANO 

P R O V I N C E  N O .  0 2  
C O A S l  RANGES 

S J BPROV I NCE NO. 

1.760 2.451 
A S S O C I A T I O N  1.775 3.652 

i 2.451 3.653 

S P E S 1  ES 

3.652 
3.653 

J J  .O 4 0 5  06 0 7  

1.760 2.451 1.759 1.758 1.762 
1.775 3.652 10774 1.759 1.776 
2.451 3.653 2.451 1.773 2.451 
3.652 3.652 1.774 3.652 
3.653 30653 2.451 3.653 

3 e652 
3 . 6 5 3  



TABLE SET I I A  
FOR V E R I F Y I N G  STATEHENT NUHBEitS 

APPLICABLE 10 PRIVATE LANU 

PROVINCE NO, 03  
S I S K I Y O U  

SUBPROWINCE YO. 

0 1  02  03 04 0 5  0 6  

SPECI E S  2.551 1 . 1 5 8  2.451 1.754 
ASSOCIATION 2.453 l e 7 7 3  2.453 l e 7 5 8  

2 2.457 2,451 2.457 1.759 

2.457 1.169 
3 . 6 5 2  l e 7 7 3  
3.653 1.774 
30 852 l e 7 7 5  

2.451 
2.453 
2.457 
3.652 
3.653 
3.852 

3.852 2.853 3.852 1.760 

1,758 
I. 760 
1. 769 
1.775 
2.451 
2.453 
2.457 
3.652 
3.653 
3.852 

1. 754 
1.769 
1e451 
2.453 
2.457 
3 652 
3,653 
3.852 

S P E C I E S  1.756 
ASSOCIATION l e 7 5 5  

4 i. 760 
1.766 
1.769 
1.771 
1.7 75 
l e 7 7 8  
2 451  
2.453 
2.457 
3.652 
3.653 
3.852 

2.451 l e 7 5 5  2.451 2.451 2.451 
2.453 1.771 2eC53 2.4’53 2.453 
2eb57 1.778 2.457 2.457 2.457 
3.852 2.451 3 . w ~  3,852 3.852 

2.453 
2.457 
3. 652 
3. 653 
3.852 

Tk0LE SET I I A  
FOR VERIFYING STATEMENT N U H E R S  

APPLICABLE T O  PHIJATE LAND 

PROVINCE NO. 0 4  
PUGET SOUNO BASIN  

. SiJBPROUINCE NO. 

01 02 03 04 

SPECI kS 2.651 Le754 1.769 2.451 
ASSOCIATION 1.755 2.451 

1 l e  765 
1e769 
1.771 
2.451 



TABLE SET I I A  
FOR V E R I F Y I N G  STATEHENT NUHBEiS  

APPLICABLE T O  PRIVATE LANO 

PROVINCE NO. 0 5  
WILLAMET TE B A S I N  

SUBPROWINCE NO, 

01 02 03 04 

SPECIES 2.451 2.451 1.756 1.756 
AS SOC I A T I  ON 2.457 2.457 1.760 1.760 

5 3.652 3.652 1.769 1.769 
3.653 3.653 1.775 1.775 

2.451 2.451 
2.457 2.457 
3.652 3.652 
3.653 3.653 

SPECIES 
ASSOCIATIOH 

1 

SPECIES 
ASSOCIATION 

2 

SPECIES 
ASSOCIATION 

3 

SPEC I ES 
ASSOCIATION 

5 

TABLE SET I I A  
FOR VE2IFYING STATEPENT NUtIBE2S 

APPLICABLE TO PRIVATE LANO 

PROVINCE NO. 06 
HESTERN CASCAOES 

SUBPROVINCE i’4Oa 

01 02 03 04 35 06 07 

10759 1.759 1.756 1.759 1.759 1.756 2.451 
1.774 1.774 1.770 1.774 1.774 1.759 2.453 
2.451 2.451 2.451 2.451 2.451 1.770 3.652 
2.453 2.453 2.453 2.453 2.453 1.774 3.653 
3.652 3.652 3.652 3.652 3.652 2.451 
3.653 3.653 3.653 3.653 3.653 2.453 

3.652 
3.653 

2-45L 2.451 2.451 1.7?9 1.759 
2.453 2.453 2.453 1.760 1.774 
2.454 2.454 2.454 1.774 2.451 
2.457 2.457 2.457 1.775 2.453 

2.451 2.454 
2.453 2.457 
2.454 3.652 
2.457 3.653 
3.652 
3.653 

1.759 2.451 
1.774 2.453 
2.451 2.454 
2.453 2.457 
2.454 
2.457 
3.652 
3.653 

2.451 2.451 2.451 2.451 2.451 Z.451 2.451 
2.653 2.453 2.453 2.453 2.553 2 . 4 5 3  2.453 
2.457 2.457 2.457 2.457 2.457 2.457 2.457 

2.451 2.451 2.451 2.151 2.451 Z m 4 5 1  2.451 
2.452 2 . 4 5 2  2 . 4 5 2  2.452 2.452 2.452 2.452 
2.453 2.453 2.453 2.453 2.453 2.453 2.453 
2.457 2.457 2.457 2.157 2.457 2.457 2.457 

30 652 
3 653 
3 650 



T A B L f  SET IIA 
FOR VERIFYING STATEHENr  NUH8EiS 

APPLICABLE TO PRIJATE LAND 

PROVINCE NO. 0 7  
NORTHYESlERN CASCAOE S 

SUBPROVINCE NO. 

0 1  R2 03  0 4  J5 06 

SPECIES 1 .754 2 .451 1 .754 2 .451 2 .451 2.451 
A S S O C I A T I O N  1.769 2.453 1.769 2.453 2.453 2.453 

1 1.773 1.773 
2 . 4 5 1  2.451 
2 . 4 5 3  2 0453 

SPECIES 2 .451 1.758 2.451 1.756 2.451 2.451 
ASSOCIATION 2.452 1.773 2 . 4 5 2  1.773 2 .452  2.452 

5 2.b53 2 .451  2.453 2 .451  2.453 2.453 
2.457 2,452 2ob57 2.452 2.457 2 s k 5 7  

ic . 453 2.453 
2 457 2.457 
3 652 3. 652 
3.650 I 3 .558 

0 7  

2. 4 5 1  
2.453 

2 4 5 1  
2.452 
2.453 
2.457 



S P E C I E S  
A S S O C I A T I O N  

5 

1 T ABLE sEr IIa 
FOR V E R I F Y I N G  STATEf lENT N U H B E I S  

A P P L I C A B L E  T O  PRIVATE LAN0 

PROVIN3E NO. 08  
NOKTd EAS TERN CASCADES 

SUBPROVINCE NO. 

01 02  0 3  G4 0 5  06 07 0 8  

2.451 l.l5S 2.451 
2.452 1.76C 2.452 
2.453 1.761 2.453 
2mk57 1.773 2.457 

1.775 
1.776 
2.451 
2.452 

2.457 
3.652 

2.453 

3.658 

S P E C I E S  2.451 2.451 
A S S O C I A T I O N  2.452 2.452 

6 2.453 2.453 
2.455 2.455 
2 . 4 5 6  2.456 
2.457 2.457 
3.656 3.656 
3.852 3.852 

1.758 
I. 759 
I. 760 
1.761 
1.773 
1.774 
I. 775 
1.776 
1.778 
2.451 
2.452 
2.453 
2.455 
2.456 
2.457 
3.656 
3.852 

1.758 2.451 2.451 2.451 2.451 
1.760 2.452 2.452 2.452 2.452 
1.761 2.453 24453 2.453 2.453 
1.773 2.457 2.457 2.457 2.457 
1.775 
1.776 
2.451 
2.652 
2.453 
2.457 
3.652 
3.658 

2.451 2‘.45i 2.451 2.451 2.451 
2.452 2.452 2.452 2.452 2.452 
2.453 2.Q53 2.453 2.453 2.453 
2.455 2.455 2.455 2.455 2 .455  
2’.456 2.456 2.455 2.456 2.456 
2.457 2.447 2.457 2.457 2.457 
3.656 3.656 3.656 3.656 3.656 
3.052 3.852 3.852 3 . 8 5 2  3 . a ~ ~  

(CONTINUED) 



PROVINCE NO. 08 
(CONTINUED) 

SPECIES 2.451 
ASSOCIAT ION 2 . 4 3 2  

7 2.453 
2.455 
2,456 
2 0457 
3.655 
3,852 

SPEC I ES 2.451 
ASSOCIATION 2 . c i z  

8 2.453 
2.455 
2.056 
2.457 
3.636 
3 .a52 

2.451 
2.452 
20 4 53 
2.455 
2.456 
20457 
3.656 
3.052 

2. u51 
2.452 
2.453 
2.455 
L a  456 
2.457 
3,656 
3. 052 

2.451 
2.452 
2.453 
2.455 
2. 456 
2.457 
3.656 
3.852 

2.C51 2.451 2.451 
2.452 2.452 2,452 
2.453 2.453 2 , 4 5 3  
2.455 2.b55 2.455 
2 . 4 5 6  2.656 2.456 
2.457 2.457 2 . 4 5 7  
3,656 3.656 3 . 6 5 6  
3.852  3.852 3.052 

1 760 
1 761 
1.775 
i o  776 
2.451 
2 452 
2.453 
2.455 
2.456 
2.457 
3.656 
3.852 

1.758 1.75C 2.451 
1.759 1.760 2.452 
1.760 1.769 2.453 
1.773 2.451 2.455 
1.774 2.452 2.456 
1.775 2.453 2.457 
1.778 2.b55 3.656 

2.b52 2.457 
2.453 3.656 
2.455 3 . 0 5 2  
2. k5ii 
2.451 
3 .656 
3.052 

2 .451  -2.456 3.a52 

2.451 1 . 7 6 0  2.451 2.451 
2.452 1.774 2,452 2,452 
2.453 1.775 2.453 2.653 
2.455 2.451 2.455 2.455 
2.456 2.452 2.456 2.456 
2.457 2.453 2 . 4 5 7  2.457 
3 . 6 5 6  2.455 3.656 3.656 
3 . 8 5 2  2.456 3 . a ~ ~  3.852 

2.457 
3.656 
3.852 

3 P E C I t S  ’ 2 . 4 5 6  2.45b 2.456 2.456 2.456 2.456 2 . 4 5 6  2.456 
ASSOC I A  T L O N  2.457 2.457 2.457 2.457 2.457 2.457 2.t57 2.457 

9 3 . 8 5 2  3.855 3.852 5.852 3.852 3.852 3.852 3.852 



w 
w 
0 

TABLE SET I I A  
FOR VERIFY I N C  STATEMENT NUHBE2S 

APPLICAbLE T O  PRIJATE L A N D  

PROVINCE NO. 09 
;IEcmr W I G H I  C A S G A O E S  

SUBPilOU I NCE NO. 

0 1  9 2  03 0 4  

S PEL I ES 2.451 2.451 2.451 1.758 
A S S 3 C I  A T  I O N  2.453 2.453 2.453 1.760 

2 2*45!+ 2 . 4 5 b  2.454 1.773 
2.457 2.457 2.457 1.775 

2 4 5 1  
2 .4S3  
2.454 
2 .  C57 

, 3.652 
3.653 

SPECIES 2.451 1.758 
AssocIArIoN 2 . 4 5 2  10760 

5 20457 1.761 
3ob52 1.773 
3.653 1.775 
3.658 1.776 

2.451 
2 452 
2.457 
3.652 
30653 
3.658 

1.758 1.758 
1.760 1.760 
1.761 1.761 
1,773 1.773 
1.775 1.775 
1.776 1.776 
2 . 4 5 1  2.451 
2 . 4 5 2  2.452 
2,457 2.454 
3.652 2.457 
3.653 3.652 
3.658 3.653 

3.656 

(CONTINUED) 



PROVINCE NO. 09 
( CONTINUED) 

SPECIES  2.451 1.758 2.451 2.451 
ASSOC I A T  I O N  2.452 1.760 2.452 2.452 

6 2.455 1.761 2.455 2.455 
2.456 1.773 2,456 2.456 
2.457 1.775 2.457 2.457 

1.776 
2.451 
2.452 
2.454 
2.455 
2.456 
2.457 

1.758 
1.760 
1.731 
t .I7 3 
1.775 
1.776 
2.451 
2.452 

2.455 
2 e456 
2.457 

2 . 4 5 4  

SPEC I ES 2.451 i r 7 5 d  2.451 2.451 2.451 
A S S Q C E A T I O N  2.452 1.760 2.452 2.C52 2 . b 5 2  

7 2.455 1.761 2.455 2.b55 2.455 
2 . 4 5 6  1.773  2.456 2.456 2.456 
2 . 4 5 7  1.775 2.C57 2.457 2.457 
3.652 1.776 3.652 3.652 3.652 

2.451 
2.452 
2.455 
2.456 
2.457 
3.652 

SPECIES 2.451 1.761 2.451 1.761 2.451 
A3SQCIAlIOk 2.452 1.770 2.45~ 1.770 2.452 

8 2.455 1.776 2.455 1.776 2.455 
2.456 1 ,778  2.456 1,778 2,456 
2.457 2,451 2.457 2.451 2.457 

2.452 2.452 
2.455 2.455 
2.456 2.456 
2.457 2.457 



SPEC I ES 
ASSOCIATION 

5 

SPECIES 
ASSOCIATION 

b 

SPECIES 
A S S O C X  A T I O N  

7 

SPECIES 
A S S O C I A T I O N  

8 

SPEC1 ES 
ASS OC IA T I ON 

9 

TAi3LE SET IIA 
FOS VERIFYING STATEMENT NUNBE3S 

APPLIQABLE TO PRIVATE LAND 

PROVINCE N O 4  1 0  
OKANOGAN HIGHLANDS 

SUBPROVINCE MO. 

r i l  02 03 04 95 , 06 0 7  

2,451 2.451 2.451 2.451 2.451 2.451 1.758 
2.452 2.452 2.452 2.452 2 . 4 5 2  2.452 1.760 
2.457 2.457 2.457 2.457 20C57 2.457 1.7.73 

3.652 1.775 
2.451 3.658 
2.452 
2.457 

2.451 2.451 2.451 2.451 2.451 2.451 2.451 
2.455 2.455 2.455 2.455 2.455 2.455 2.155 
2.456 2.456 2.456 2.456 2.456 2.456 2.456 
2 ,457  2 . 4 5 7  2.457 2.457 2.457 2.457 2.457 
3 . 8 5 2  3.852 3.852 3.852 3.052 3.852 3.052 

1.758 1 . 7 5 8  1.758 1.758 2.4~1 2.451 2.451 
1.759 1.759 1.759 1.759 2.452 2.452 2.452 
1.760 1.760 1.760 1.760 2.455 2.455 2.455 
1 . 7 6 1  1.761 1.761 1 4 7 6 1  2.456 2.456 2.456 
1.773  1.773 lm.773 1.773 2.457 2 . 4 5 7  2.157 
1,774 1 .774  1.774 1.774 3.052 34656 3.052 
1.775 1.775 1 .775 1.775 3.852 
l a 7 7 6  1.776 1.776 1.776 
2.451 2.451 2.451 2.451 
2.452 2.452 2.452 20452 
2.455 2.455 2.455 2 . 4 5 5  
2.456 2.456 2.456 2.456 
2.457 2.457 2.457 2.457 
3.656 3.656 3.656 3.656 
3.052 3.852 3.852 3.852 

2.451 2.451 2.451 2.451 2.451 2.451 2.451 
2 . 4 5 5  2 . 4 5 5  2.455 2.455 2.455 2.455 2.455 
2.456 2.456 2.456 2.456 2.4’56 2.456 2.456 
Ea457 2 - 4 5 ?  2.457 2.457 2.457  2.457 2.457 
3.852 3 . w ~  3.052 3.852 3.852 3 . 8 3 2  3.052 

2.456 2.456 2.156 2.456 2.456 2.456 2.456 

3.852 3.052 3.052 3.852 3.052 3.852 3.052 
2.457 2.457 2.457 2.457 2.457 2.457 2.457 , 



TABLE SET IIA 
FOR VERIFY XNG STATEtlENT aUMBE3S 

APPLICABLE 10 PRIVATE LAND 

PROVINCE NO. 11 
COLUtl8IA aASIN 

SUdPROVINCE NO. 

ANY 

ANY 3.852 
SPECIES 



TABLE SET I I A  
F O R  VERIFYING STATEHENT NUHf3ERS 

APPLICABLE TO P R I V A T E  LAND 

PROVINCE NO. 1 2  
B L U E  MOUNTAINS 

. SUBPROV I N C  E NO 

.o 1 02  Li3 0 4  05 06 37 08 0 9  1 0  il 

SPECIES 2.451 2.451 2.451 1.758 1.754 2.451 2.451 2,451 2.451 2.451 2.451 
ASSOCIA 13 ON 2.452 2.452 2.452 1.753 1.756 2.452 2.452 2.452 2.b52 2.652 2.552 

5 2.457 2 ,457  2.457 1.760 1.759 2.457 2.457 2-45? 2.b57 2.557 2.457 
3.652 1.761 l e 7 6 0  
3,658 1.773 1.761 

1.774 1.773 
1.775 1.774 
1.776 1.775 
2 . 4 5 1  1.776 
2.452 2.451 
2.457 2.C52 
3.652 2.457 
3 658 

SPECIES 2.451 2.451 2.451 1.754 2.451 
ASSOCIATION 2.455 2.455 2.455 1.758 2.155 

6 2.456 2 . 4 5 6  2.456 1.760 2.456 
2.457 2.457 2.C57 1.773 2.457 
3.852 3,652 3.852 1.775 3.852 

2 451 
2.455 
2 0456 
2 457 
3,852 

io754 2.451 2.451 2.451 2.451 2.551 
1.758 2.455 2.455 2.455 ,20455 2.455 
1.760 2.456 2.456 2.456 2 .656  2.656 
1.773 2.457 2.457 2.457 2.457 2.457 
2.451 3.852 3.852 3.852 3.852 3.852 
2.455 
2.456 
2.451 
3.852 

( CONTINUED) 



Y -  

PROVINCE NO. 12 
(CONTINUED) 

SPECIES 2.451 2.451 2e.451 2.451 2.451 2.451 2.451 2.b51 2.451 2.451 2.C51 
ASSOCIATION 2.452 2.452 2.452 2.452 2.452 2.452 2.452 2.452 2.952 2.452 2.152 

7 2.455 2.555 2.455 2.455 2,455 2.455 2.455 2.455 2.b55 2.155 2.455 
2.456 2rC56 2.b56 2.456 2.456 2.456 2eC56 2.456 2.456 2.456 2.956 
2.457 2.457 2.457 2.457 2.457 2.457 2.157 2.457 20C57 2.157 2.b57 
3.656 ,30656 3.656 3.852 3.852 3.656 3.85.2 3.852 3.852 3.852 3.852 
3.852 3.052 3.852 3.052 

SPEC1 ES 2.451 2.451 2.451 2.451 2.451 2.451 2.451 2.451 2.451 2.451 2.451 
ASSOCIATION 2.455 2.455 2.455 2.455 2.455 2.455 2.455 2.455 2.455 2.455 2.955 

8 2.456 2.456 2.456 2.456 2.456 2.456 2.456 2.456 2.456 2.456 2.156 
2.457 2.C57 2 . 4 5 7  2.457 2.457 2.457 2.C57 2.457 2.457 2.457 2.457 
3.852 3.052 3.852 3.852 3,852 3.852 3.852 3.852 3.852 3.852 3.852 

SPECIES 2.456 2.456 2.456 2.456 2.456 2.456 2.456 1.757 2.456 2.456 1.757 
ASSOCIA T I  ON 2.457 2.457 2ok57 2.457 2.457 2.457 2.457 1.777 2.457 2.457 1.777 

9 3,656 3.656 3.656 3.852 3.852 3.65b 3.052 1.778 3.052 3,852 2,456 
3.852 3.832 3.852 3.852 2.456 2eb57 

2.457 3.852 
3 ma52 



SPEC I ES 
ASS0 CI A T I  ON 

6 

SPECIES 
ASSOCIATION 

7 

SPECIES 
ASSOCIATION 

8 

SPECIES 
ASSOCIATION 

9 

1ABLE SET I I A  
F O R  VERIFYING STATEHENT NUMSESS 

APPLICABLE T O  PRIVATE LAND 

PROVINCE' NO. 1 3  
HA RNE Y BAS I N  

SUBPROYINCE 

01 02 03 04 05 06 

2.451 2..45i 2.451 2.451 2.45~. 1.758 
2.455 2.455 2.555 2.455 2.455 1.759 
2.456 2.456 2.456 2.456 2.456 1.760 
2.457 2.b57 2.457 2.457 2.457 1.761 
3.653 3.653 3.653 3.653 3.653 1.773 
3.852 3.052 3.656 3.052 3.052 1077b 

3.052. 1.775 
1. 776 
1.778 
2.451 
2 454 
2.455 
2.456 
2 . ,4 5.7 
3.653 
3.656 
3.053 

2.451 2.451 2.451 2.451 2.451 2.451 
2.455 2.455 2.455 2.455 2.455 2.455 
2.456 2.456 2.456 2.456 2.456 2.456 
2.457 2.457 2.457 2.457 2.457 2.457 
3.852 3.a52 3.052 3.a52 3.852 3.852 

2.451 2.451 2.451 2.451 2.451 2.451 
2.455 2.455' 2.455 2.455 2.455 2.455 
2.456 2.456 2.456 2.456 2.456 2.456 
2.457 2.457 2.457 2.457 2.457 2.C57 
3.852 3.852 3.852 3.852 3.852 3.052 

2.456 2.456 1.750 2.456 2.456 2 . 4 5 6  
2.457 2.457 1.759 2.457 2.457 2.457 
3.652 3.652 1.7,61 3.652 3.652 3.652 
3.653 3.653 1.773 3.653 3.6.53 3.653 
3.852 3.852 1.774 3.052 3.852 3.656 

1.776 3. a52 
i. 77 a 
2.456 
2.457 
3.652 
3.653 
3.656 
3.852 



SPEC 

Ll 0 2  

E S  1.750 2.45 

TABLE SET I I A  
FOR VERIFYING STATEMENT NUHBEiS 

APPLICABLE TO PRIVATE L&ND 

PROVINCE NO. 14 
UPPER B A S I N  AND RANGE 

SUBPROVINCE NO0 

A S S O C I A T I O N  
6 

S P E C I E S  
ASS OG 1.A T I 0 N 

7 

S P E C I E S  
A SSOC I A T I  ON 

8 

SPEC I ES 
A S S O C I A T I O N  

9 

0 3  0 4  35 

2 0 4 5 2  2.452 2.452 
1.759 
1.760 
1.761 
1.766 
1.773 
1.774 
1 775 
1.776 
2.652 
2 . 454 
2.455 
2.456 
2.457 
3 e656 
3.852 

2.452 
2.454 
2.455 
2 456 
2 .c57 
3.652 
3 653 
3.656 
3.852 

2.455 
2 456 
2.457 
3.852 

2.456 
2 . 457 
3.852 

2.454 2.454 2.454 
2.455 2.455 2.455 
2.455 2.456 2.456 
2.457 2.457 2.457 
3.656 3.656 3.656 
3.852 3.852 3.852 

2.452 2.452 1.759 
2.454 2.454 1.769 
2 . 4 5 5  2.455 1.761 
2.456 2.656  1.774 
2.457 2.457 1.775 
3.652 3.652 1.776 
3.653 3.653 2.452 
3.656 3.656 2.454 
3.852 3.852 2.455 

2.456 
2.457 
3 .652  
3.653 
3.656 
3.852 

2.455 2.455 2.455 
2.456 2.456 2.456 
2.457 2.657 2.457 
3.852 3.852 3.852 

2.456 2.456 2.456 
2.457 2.457 2.457 
3.852 3.852 3.852 

2.454 
2.455 
2.157 2.456 

3.656 
3.852 

2 .452 
2 454 
2.455 
2 e 4 5 6  
2.c57 
3 . 652 
3.653 
3.656 
3.852 

2.455 
2.456 
2.457 
3.8 52 

2.456  
2.457 
3.852 

06 0 7  

8758 1.7 
1.759 
I. 760 
1.752 
1 . 766 
1.773 
1.774 
1.775 
I e776 
2.452 
2,454 
2 -455 
2.456 
2.457 
3.656 
3 . 8 5 2  

2 . 45.2 
2.454 
2.155 
2 a136 
2.457 
3.652 
3.653 
3.656 
3.852 

2.455 
2 e 4 5 6  
2.457 
3 . 8 5 2  

2 0456 
2.457 
3.852 

8 
1.759 
1.760 
1.761 
1 0  766 
1.773 
1.774 
1.775 
1.776 
2.452 
2.45ri 
2.455 
2 . 456 
2.457 
3.6.56 
3.853 

1.766 
2.452 
2.454 
2.455 
2 . 456 
2.457 
3.652 
3. 653 
3.656 
3.852 

2.455 
2.456 
2.457 
3.852 

2 a 4 5 6  
2.457 
3.852 



TABLE SET IIA 
FOR VERIFYING STATEIYENT NUHBEIS 

APPLICABLE TO PRIVATE LAND 

PROVINCE NO. 1S 
6 b S I N  4ND RANGE 

SUBPROJINCE NO. 

05 

SPECIES 1.750 
A S S O C I A T I O N  1.759 

9 1.760 
1 .761 
1.773 
1.77b 
1.775 
1,776 
2.456 
3.652 
3.653 
3.852 

TABLE SET IIA 
FOR VERIFYING STATEMENT NUNBERS 

APPLICABLE T O  PRIVATE LAND 

PROVINCE NO. 16 
COHLITZ RIVER f3ASIN 

SUBPROVINCE NO. 

01 02 0 3  0 6  

SPECIES 2 . 4 5 1  2.451 1.756 1;756 
AS S O C I A T  I O N  3.652 3.652 1.760 1.760 

1 3.653 3.653 1.769 1.769 
1.775 1.775 
2.451 2.451 
3.652 3.652 
3.653 3,653 



SPECIES 
ASSOCIATION 

5 

SPECIES 
ASSOCIATION 

.b 

SPECIES 
ASSOCX A TI0 N 

7 

SPEC1 €S 
ASSOCIA JION 

0 

SPECIES 
ASSOCI A T I 0 N 

9 

TA6LE SET I I A  
FOR VERIFYXNC STATEHEMI NUHB€RS 

APPLICABLE 10 PRIVATE LAND 

PROVINCE NO. 17 
WALL OH AS 

SUBPROVI NCE NO. 

i . 758  2.451 2.451 2.451 
1.759 2.452 2.452 2.452 
1.760 2.457 2.457 2.457 
1.773 3.652 3.652 3.652 
1.774 3.653 3.653 3.653 ~ 

1.776 
2.451 
2.452 
2.457 
3.652 
3.653 

2.451 2.451 2.451 1.769 
2.455 2.455 2.155 2.451 
2.456 2.b56 2.456 2.45s 
2.457 2.457 2.457 2.456 
3.852 3.852 3.052 2.457 

3 . a ~  

2.451 1.759 
2.b52 1.760 
2.455 1.761 
2.456 1.774 
2.457 1.776 
3.652 2.451 
3.653 2.452 
3.852 2.155 

2.456 
2.457 
3.652 
3.653 
3.052 

1.759 
1.760 
1.761 
1.774 
1.716 
2.451 
2.452 
2.455 
2.456 
2.457 
3.652 
3.653 
3.852 

1.759 
1.760. 
1.761 
I. 774 
1.776 
2 451  
2.452 
2.455 
2.456 
2.457 
3.652 
3.653 
3.852 

2.451 2.451 T i 4 5 1  2.451 
2.455 2.455 2.455 2.455 
2.456 2.456 2ab56 2,456 
2.457 2.457 2.457 2.457 
3.852 3.852 3.852 3.052 

2.456 2.456 2.456 2.656 
2.457 2.457 2 . 4 5 7  2.457 
3.852 3.852 3.852 3.852 





USER'S WORK FORM 

The User's Work Form shown in appendix 6 provides a lfmastestf for making 
copies. 
management situation. From the steps and entries shown, one can follow the 
procedure for use of the form and other portions of this chapter to key out 
applicable guideline statements. Note that the example involves only timber 
harvesting by group selection cutting (see Input Block 2) .  
also been involved for the planned timber harvest, a second User's Work Form 
would need to be completed for the road construction activity. Thus, the 
combined two lists of  guideline statements would govern the total residue 
management situation. 

A completed form follows for a hypothetical example of a residues 

Had road construction 
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USER'S WORK FORN 

Input Block 1 

This work form applies to (circle only one): 

PUBLIC LAND PRIVATE LAND 
* I 

GUIDELINES FOR FOREST RESIDUES MANAGEMENT 

This form has been developed to help users sort for guideline state- 
ments believed to apply to specified land management situations. It 
is intended for use with the publication: 

Pierovich, John M., Edward H. Clarke, Stewart G. Pickford, and 
Franklin R. Ward. 1975. Forest residues management guidelines 
for the Pacific Northwest. Pacific Northwest Forest and Range 
Experiment Station USDA Forest Service General Technical 
Report PNW-33. 

STEP 1 Enter the information requested in Input Blocks 1 through 5 
of this form. 

InDut Block 2 

This work form applies to (check only one): 

A .  
B. 
C. 
D. 
E. 
F. 
G. 
H. 

/ J .  
K .  
L .  
M . 
N. 
0. 
P. 
Q. 

Road construction 
Trail construction 
Campground construction 
Structure construction 
Ski run construction 
Utility right-of-way construction 
Timber harvest by individual tree selection 
Timber harvest by shelterwood cutting 
Timber harvest by group selection cutting 
Timber harvest by clearcutting 
Precommercial thinning 
Commercial thinning 
Type conversion, except rangeland 
Treatment of natural residue 
Treatment of  dying and damaged vegetation 
Rangeland type conversion 

cutting 
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USER'S WORK FORM (cont .)  

STEP 3 Within the  Table Set  (I o r  11) chosen i n  s t e p  2 ,  t u rn  t o  t he  
Sor t ing  Set  l e t t e r  corresponding t o  the  l e t t e r  checked i n  
Input Block 2 .  
t a b l e s  wi th in  t h i s  Sor t ing  Se t .  Refer t o  Table 1 now and l i s t  

Note t h a t  t he re  a r e  e i t h e r  four o r  f i v e  

a l l  s tatement  numbers shown i n  the  box below: 

I n m t  Block 3 

This work form app l i e s  ( c i r c l e  only one): 

where res idues  w i l l  
not be burned 

1 
4 \Ir 

burned, r e f e r  t o  Table 2 now burned, check here  and 
and l i s t  t h e  s tatement  numbers 
shown i n  the  box below: 

STEP 4 If res idues  w i l l  be o r  may be If res idues  w i l l  not  be 

proceed t o  s t e p  5 - - - - - 1  

Statement L i s t  2 (from Table 2 ) :  

I #  lo\ l e  I06 1 .  I / /  I #  702 .  

1 *  102 I *  I O 7  / *  / / 2  2.204 
1.103 I *  l o p  I .  1/3 

1 2 3  



USER'S WORK FORM (cont . )  

If  Input Block 4 i s  f o r  Public  Land and t h e  
no ta t ion  "Skip Table 3" is  c i r c l e d  i n  Input 
Block 4 ,  check here and go t o  s t e p  6 - - - - - - - 0 
If Input Block 4 i s  f o r  Public  Land and a column 
number i s  c i r c l e d  i n  Input Block 4, e n t e r  t h e  
column number i n  t he  space labe led  flfrom Table 3, 
column i n  the  box below. Find t h i s  column 
number i n  Table 3 and e n t e r  a l l  t he  s tatement  
numbers found the re  i n  t he  box below. 

Statement L i s t  3 (from Table 3 ,  column 

1 2 4  



USER'S WORK FORI.1 (cont .)  

Input Block 4 

This work form w i l l  be f o r  ( c i r c l e  only one): 

If f o r  pub l ic  land,  broceed t o  t r a c e  from 
l e f t  t o  r i g h t  along the  path describing 
the v i sua l  management c l a s s i f i c a t i o n  f o r  
your p r o j e c t .  
number ind ica ted .  

C i r c l e  only the  column 

Pr iva te  Land 

If f o r  p x  sk ip  
t h i s  block and check here:  

Column 
numbers 

Publim 
Land 
__+ 

Area not formally 

v i sua l  management 
system 

,c lass i f i ed  under k 1  

Area formally 
c l a s s i f i e d  under 
v i sua l  managemen 
system 

Area c l a s s i f i e d  
as foreground * t 

Area c lass i f i ed-  
,as middle ground 

Occupancy C wander- 
through a r e  main 
use pa t te rns  * 2  

t - 3  

High-speed pass-by 
L i s  main use p a t t e r n  

/_Occupancy & wander- 
through a r e  main 
use pa t te rns  b S  

Low-speed pass-by L i t t l e  o r  no screening A 6 i s  main use pa t te rn  + -I-- 
Area designated 

t f o r  p a r t i a l  
r e  t en  t i o n  

L Voderate t o  heavy screening- 7 

LHigh-speed pass-by 

i s  main use pa t te rn  L i t t l e  o r  no screening- 8 

Moderate t o  heavy screening- 9 

Occupancy 6 wander- 
through a r e  main - n  

use pa t te rns  10 

,Area designated - 
L i t t l e  o r  no screening A 11 

Moderate t o  heavy screening- 12 

High-speed pass-by 
i s  main use p a t t e r n  L i t t l e  o r  no screening ------+ 13 

Moderate t o  heavy screening- 14 

2 15 

t 16 

f o r  r e  t en t ion  

wArea designated 
for  preservation 

Area designated r f o r  modificat ion 

Area designated 
-w f o r  p a r t i a l  

r e  ten ti on 
t 17 

+ 18 Area designated 
f o r  re ten t ion  t 

t 19 Area designated ' f o r  preservation 

Area c l a s s i f i e d  (Skip 
*as background Table 3) 

1 2 5  



USER'S WORK FORM (con t . )  

Input Block 5 

a .  

b .  

Refer t o  t h e  Fores t  Residue Type Area maps i n  t he  Guidelines publica-  
t i o n  (chapter  11, Figure 1 o r  2 ) ,  and loca t e  t h e  type a rea  f o r  which 
t h i s  work form a p p l i e s .  Enter here the  f i v e - d i g i t  code f o r  t h i s  a r ea  
below: 

:Timber Spp. Assoc. 

j~ ; 2 ; 7 ; 0 ; 2  i 
:Province : : Subprovince 

Refer t o  t h e  Forest  Residue Type Area d iscuss ion  (Guidelines publ ica t ion ,  
chapter  11 ) .  
worksheet app l i e s ,  review t h e  desc r ip t ions  of t he  Timber Species Associa- 
t i ons  and of  those geomorphic subprovinces, within your province,  f o r  
accuracy. 
genera l ized ,  you may f ind  a desc r ip t ion  which b e t t e r  f i t s  your s i t u a t i o n .  

Using your knowledge of t he  s p e c i f i c  a r ea  f o r  which t h i s  

Because t h e  Forest  Residue Type Area map must be somewhat 

Af ter  your review, e n t e r  below a f i n a l ,  confirmed (from p a r t  a ,  above), 
o r  rev ised  iden t i fy ing  number. 

(CAUTION - use on ly  Subprovince numbers and Timber Species Associat ions 
numbers l i s t e d  a s  "recognized" f o r  your province) : 

:Timber SPP. Assoc. 

i I ; 2  ;7 ;o iy ;  
:Province : : Subprovince 
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USER'S WORK FORM (cont . ) 
STEP 6 Ente r  t h e  Province number ( f i r s t  two d i g i t s  i n  p a r t  b o f  Input  Block 5,  

above) i n  t h e  space l abe l ed  "from Table 4 ,  column i n  t h e  box below. 
Then l i s t  a l l  s ta tement  numbers i n  t h i s  column o f  Table 4 i n  t h e  box 
below. 

STEP 7 For some management a c t i v i t i e s ,  t h e r e  w i l l  be a Table 5 .  
If  t h e r e  is no Table 5 i n  your s o r t i n g  s e t ,  check here  , , 

If t h e r e  is a Table 5,  r e f e r  back t o  Input Block 3 .  

If r e s idues  w i l l  be o r  may be burned, e n t e r  t h e  Province 
number ( f i r s t  two d i g i t s  from Input  Block 5) i n  t h e  
space l abe l ed ,  "Table 5, column - , I 1  i n  t h e  box below. 

I n  t h e  box below, l i s t  a l l  s ta tement  numbers shown i n  
t h a t  column. 

Statement  L i s t  5 (from Table 5, c o 1 u m n ) a )  : 

1 - 9 4  

f+% + + i  

+-+e4 
M 

1 t 

'' Crossed o f f  numbers a r e  explained i n  s t e p s  8-11. 
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' USER'S WORK FORM ( con t . )  

STEP 8 If  you a r e  us ing  Table  Se t  I ,  f o r  p u b l i c  l ands ,  t u r n  t o  Table  Se t  IA 
(b lue  pape r ) .  If you are us ing  Table Se t  11, f o r  p r i v a t e  l ands ,  t u r n  
t o  Table  Se t  IIA (green pape r ) .  

STEP 9 Use t h e  Province number ( f i r s t  two d i g i t s  from Input  Block 5 ) ,  t o  
l o c a t e  i n  your Table  S e t  t h e  app rop r i a t e  t a b u l a t i o n  o f  s ta tement  
numbers f o r  your Province.  

STEP 10 Within t h i s  Province,  f i n d  t h e  Timber Spec ies  Assoc i a t i on  i d e n t i -  
fy ing  number ( t h i r d  d i g i t ,  p a r t  b ,  o f  Input  Block 5 ) .  These rows 
of  s ta tement  numbers apply t o  your Timber Spec ies  Assoc ia t ion .  
Then use t h e  Subprovince i d e n t i f y i n g  number ( l a s t  two d i g i t s  
from p a r t  b o f  Input  Block 5 ) ,  t o  l o c a t e  t h e  column f o r  your 
Subprovince. 

Use t h i s  column and t h e s e  rows t o  v e r i f y  t h e  a p p l i c a b i l i t y  
of s ta tement  numbers i n  Statement  Lists 4 and 5 .  ONLY THE 
STATEMENT NUMBERS LISTED PREVIOUSLY I N  LISTS 4 AND 5 AND THEN 
FOUND AGAIN HERE ARE V E R I F I E D .  CROSS OUT ALL STATEMENT 
NUMBERS I N  LISTS 4 AND 5 WHICH ARE NOT VERIFIED. 

STEP 11 You now have a complete s e t  of  Statement  numbers (from Lists 1 
through 5) which should be a p p l i c a b l e  t o  most s i t u a t i o n s  l i k e  
t h e  one f o r  which you have prepared  t h i s  form. 
t o  l o c a t e  t h e  a c t u a l  s t a t emen t s  l i s t e d  i n  chap t e r  111, p .  135-157, 
f o r  Pub l i c  Lands and i n  chap t e r  111, p .  160-172, f o r  P r i v a t e  
Lands. You w i l l  want t o  n o t e  c a r e f u l l y  a l l  EXCEPTIONS t o  any 
s ta tement  t o  determine i f  your  s i t u a t i o n  may be  one f o r  which a 
c e r t a i n  gu ide l i ne  was no t  intended t o  apply.  

Use t h e s e  numbers 

You may wish t o  a t t a c h  t o  t h i s  form a record  of  depa r tu r e s  from 
recommended gu ide l i ne s ,  as wel l  as any o t h e r  no t e s  regard ing  
modi f ica t ions  o r  limits you may develop.  I n  t h i s  way, t h i s  
work form and at tachments  w i l l  be a v a i l a b l e  f o r  f u t u r e  reviews 
of t h e  dec i s i ons  you have made regard ing  f o r e s t  r e s i dues  
management. 

128 



D A N D Y  SALE - R E C O R D  

t$ )VOTES O N  RESIDUES 
OF DEPARTURES 

GUIDELINES 

1J27 Wai v i n~ of suspensiovl 
reguiremcnf t o  be wben 
exposed mineral s o i l  wi(l 
n o t  be more t h a n  2 0 %  

(per exeptioh) 

3.815 c 
3b W b  

uill crpply - n o * u e l  break 
involved 

2.40s 
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Chapter 111, Public and private 
guideline statements 

USING THIS CHAPTER 

Sorting for Application 
As previously s e t  f o r t h ,  t h e  guide l ines  i n  t h i s  chapter  a r e  not  intended 

t o  be reviewed one a f t e r  t h e  o the r  f o r  determining poss ib l e  app l i ca t ion .  
Fami l i a r i t y  with procedures i n  chapter  I1 is e s s e n t i a l  f o r  proper ly  s o r t i n g  
these  guide l ines  f o r  app l i ca t ion .  

Numbering 
Pre f ix  numerals.--The p r e f i x  numeral f o r  each guide l ine  ind ica t e s  i f  i t  

has come from L i s t  1.000, List 2.000, o r  List  3.000. The p r e f i x  i s  a means 
of grouping guide l ines  i n t o  log ica l  management components. L i s t  1 .000 
d e t a i l s  s tatements  most concerned with t h e  environmental elements o f  a i r ,  
e s t h e t i c s ,  and s o i l  and water q u a l i t y .  L i s t  2.000 groups statements  intended 
t o  p r o t e c t  o r  minimize damage t o  t h e  f o r e s t  from f i r e ,  i n s e c t s ,  o r  d i sease .  
L i s t  3.000 d e t a i l s  s tatements  intended t o  enhance t h e  f o r e s t  environment 
through manipulative p r a c t i c e s .  They a r e  presented as  t h r e e  sepa ra t e  but 
i n t e r r e l a t e d  l i s t s .  

In t h e  event of  c o n f l i c t s  between statements ,  t he  land manager's judgment 
as t o  which bes t  meets h i s  e s t ab l i shed  ob jec t ives  and goals  with t h e  l e a s t  
environmental d i s rup t ion  must p r e v a i l .  We recognize t h a t  changes i n  technology, 
economic condi t ions ,  and o t h e r  ex terna l  f a c t o r s  could and should fo rce  a 
continual  reassignment of  p r i o r i t i e s .  When the  guide l ines  a r e  grouped i n t o  
l i k e  management components from which s e l e c t i o n s  a r e  made, t h e  impact of t h i s  
continual  reorder ing  may be avoided. Thus, when se l ec t ions  are made t o  meet 
ob jec t ives ,  guide l ines  drawn from a l l  t h ree  l is ts  should be considered and 
t h e i r  app l i ca t ions  evaluated.  

Se r i e s  numbering wi th in  l i s t s . - - The  statements  o r i g i n a t i n g  with each of 
t he  nine Technical Panels a r e  numbered i n  sepa ra t e  hundreds- series  t o  i d e n t i f y  
them with t h e i r  sources and t o  permit order ly  r ev i s ions  o r  f u t u r e  addi t ions  
within a s e r i e s .  No rank-ordering within each s e r i e s  i s  intended o r  implied. 

In addi t ion ,  t h e  s tatements  l i s t e d  wi th in  each hundreds- series  have been . 
assigned t o  sepa ra t e  ser ia l  sets; one f o r  Public and one f o r  P r iva t e  Lands. 
The s e t  numbered s e r i a l l y  between 01 and 49 i s  f o r  Public  Lands and t h e  set  
numbered between 51 and 99 is f o r  P r iva t e  Lands. This allows f o r  s i m i l a r  
groupings but s t i l l  insures  t h a t  any guide l ine  can be i d e n t i f i e d  with t h e  type 
of land ownership f o r  which i t  was intended.  

130 



The following i s  an index t o  t h e  hundreds-series assigned:  

S t a r t i n g  number S t a r t i n g  number 
assigned Public  assigned P r iva t e  
Lands Guidelines Lands Guidelines Originat ing Technical Panel 

101 
201 
301 
401 
501 
601 
701 
801 
901 

151 
251 
35 1 
451 
551 
651 
751 
851 
951 

A i r  Quali ty 
Diseases 
Fi re  Management 
Insec ts  
Recreation 
S i l v i c u l t u r e  
S o i l s  
T e r r e s t r i a l  Habitat  
Water Quali ty and Aquatic Habi ta t  

Judgments 
Except as  agencies o r  firms may ind ica t e  otherwise, these  s tatements  

are intended only as guide l ines .  
bas i s  before being recommended t o  t h e  Land Management Decisions Panels f o r  
pol icy  judgment. 
process .1! 
guide l ines  may be regarded as genera l ly  acceptable f o r  spec i f i ed  s i t u a t i o n s .  

They were judged i n i t i a l l y  on a technica l  

They were o f t en  modified by the  pol icy  review and compilation 
A s  products of t h i s  i n t ens ive  judging and modifying sequence, t h e  

General acceptance is not always an adequate bas i s  f o r  choosing t o  follow 
a guide l ine .  Very small d i f fe rences  i n  l oca l  environments may d i c t a t e  a 
d i f f e r e n t  course. Int imate knowledge of  l oca l  s i t u a t i o n s  can be expected t o  
inf luence  a p p l i c a b i l i t y  of  some statements  i n  t he  judgment of indiv idual  land 
managers. 
ca t ion  be l e f t  t o  u n i t  managers, and t h i s  is  the  i n t e n t  of expressing statements  
as guide l ines  r a t h e r  than proposed regula t ions  o r  s tandards.  

Most Pane l i s t s  expressed a d e s i r e  t h a t  f i n a l  determination of app l i -  

Moreover, t he  Land Management Decisions Panels judged each statement  as  
t o  its d e s i r a b i l i t y  and a t t a i n a b i l i t y .  A few were judged as des i r ab le ,  but  
not un ive r sa l ly  a t t a i n a b l e  (D, NUA) . Guidelines,  o r  p a r t s  of guide l ines ,  s o  
judged by e i t h e r  t he  Public  o r  P r iva t e  Land Management Decisions Panel car ry  
the  nota t ion  I'D, NUA" i n  parentheses a t  t h e  end of t h e  statement (see,  f o r  
example, Guideline 1 . 1 1 2 ) .  Individual  land managers may temper t h e i r  own 
dec is ions  t o  follow t h i s  judgment o r  t o  depart  from it .  

L' During t h e  compilation process,  many statements  were edi ted  and 
r ewr i t t en  t o  . incorporate add i t i ona l  c l a r i f y i n g  language as t o  i n t e n t  o r  
measurable r e s u l t s ,  t o  consol ida te  those which were cons i s t en t ly  applied t o  
t he  same s i t u a t i o n ,  and t o  separa te  some which were s u f f i c i e n t l y  d iverse  t o  
ca l l  f o r  independent t reatment .  
maintain the  o r i g i n a l  i n t e n t  and context .  

In t h e  process,  every e f f o r t  was made t o  
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References to Documentation 
Each statement c a r r i e s  a des ignat ion  entered i n  t h e  DOCUblENTATION COLUMN 

which r e f e r s  t o  support ing information i n  chapter  I V .  These references may be 
used t o  t r a c e  each statement  t o  i t s  technica l  bases,  as well as  t o  obta in  
ampl i f ica t ion  of t h e  i n t e n t  o f  t h e  statement o r  t o  provide suggested ru l e s -o f -  
thumb and cross- referencing  where needed. The two p r e f i x  charac ters  i d e n t i f y  
the  Technical Panel o r i g i n a t i n g  the  statement , as follows : 

A I  
RE 
so 
TE 
WA 
DI 
F I  
I N  
SI 

A i r  Quali ty 
Recreation 
S o i l s  
T e r r e s t r i a l  Habitat  
Water Qual i ty  and Aquatic Habi ta t  
Diseases 
F i r e  Management 
In sec t s  
S i l v i c u l t u r e  

PUBLIC LANDS GUIDELINES 

Objectives and Goals for Public Lands 
One pub l i c  agency might cons i s t en t ly  modify c e r t a i n  s tatements  t o  be manda- 

to ry  f o r  i t s  lands i n  t h e  Northwest, and another  might not .  The d i f f e rence  of  
guide l ine  a p p l i c a b i l i t y  between agencies respons ib le  f o r  management of  pub l i c  
lands is founded i n  d i f f e rences  i n  t he  goals  and o the r  d i r e c t i o n  contained i n  
the  l e g i s l a t i o n  which e s t ab l i shed  the  agencies and author izes  t h e i r  opera t ions .  
The following quoted excerp ts  a r e  provided t o  show the  ob jec t ives  and a c t i v i t i e s ,  
as r e l a t e d  t o  these  guide l ines ,  of pub l i c  agencies involved i n  managing res idues  
on f o r e s t  lands.  

Bureau of Indian Af fa i r s ,  U.S. Department of t he  I n t e r i o r  (Office of t h e  Federal 
Register  1972, p .  261-262): 

Object ives . . .  t o  a c t i v e l y  encourage and t r a i n  Indian and Alaskan Native 
people t o  manage t h e i r  own a f f a i r s  under t h e  t r u s t  r e l a t i o n s h i p  t o  t h e  
Federal Government . . .  f u l l  development of t h e i r  human and na tu ra l  
resource p o t e n t i a l s  . . . .  
Functions ...( 4 )  works with them i n  the  development and implementation 
of  programs f o r  t h e i r  economic advancement and f o r  f u l l  u t i l i z a t i o n  
of t h e i r  na tu ra l  resources cons i s t en t  with the  p r i n c i p l e s  of resource 
conservat ion;  and (5) a c t s  as t r u s t e e  of t h e i r  lands and monies he ld  
i n  t r u s t  by t h e  United S t a t e s ,  a s s i s t i n g  them t o  r e a l i z e  maximum 
bene f i t s  from such resources.  
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Bureau of Land Management, U.S. Department of t he  I n t e r i o r  (Office of  t h e  
Federal Regis te r  1972, p.  262-263): 

A c t i v i t i e s  ... Public  land resources . . .  include timber, minerals ,  w i l d l i f e  
h a b i t a t ,  l ives tock  forage ,  pub l i c  r ec rea t ion  values,  and open space.  
Bureau programs provide f o r  t h e  p ro t ec t ion ,  o rde r ly  development, and 
use of  a l l  these  resources under p r i n c i p l e s  of mul t ip le  use and sus ta ined  
y i e l d ,  and f o r  a q u a l i t y  environment. 
s o i l  and enhance water q u a l i t y ,  develops r ec rea t ion  opportunity on 
pub l i c  land .... 

I t  manages watersheds t o  p r o t e c t  

Forest  Service,  U.S. Department of Agr icul ture  (Office of t h e  Federal Regis te r  
1972, p.  97-98): 

Object ives. .  .Federal r e s p o n s i b i l i t y  f o r  leadership  i n  f o r e s t r y . .  . (1) 
promote and achieve a p a t t e r n  of  na tu ra l  resource uses t h a t  w i l l  b e s t  
meet t h e  needs of people now and i n  t h e  fu tu re ;  (2) p r o t e c t  and improve 
t h e  q u a l i t y  of a i r ,  water,  s o i l ,  and na tu ra l  beauty; (3) help p r o t e c t  
and improve t h e  q u a l i t y  of  open space environment i n  urban and 
community a reas ;  (4) generate f o r e s t r y  oppor tuni t ies  t o  acce l e ra t e  
r u r a l  community growth; (5) encourage the  growth and development o f  
fores t ry- based  en te rp r i se s  t h a t  r ead i ly  respond t o  consumers 
needs . . . (  10) expand publ ic  understanding of  environmental conservat ion .... 

changing 

Functions and A c t i v i t i e s .  National Forest  System . . .  under t h e  p r i n c i p l e s  
of mul t ip le  use and sus ta ined  y i e l d  . . . .  
f o r  wood and paper products i s  balanced with t h e  o the r  v i t a l  renewable 
resources o r  b e n e f i t s . .  . . 
t o  t h e  g r e a t e s t  number i n  t he  long r u n . . . .  
as much as poss ib l e  from w i l d f i r e ,  epidemics of d isease  and i n s e c t  p e s t s ,  
erosion,  f loods ,  and water and a i r  po l lu t ion  . . . .  

The Nation 's  tremendous need 

The guiding p r i n c i p l e  is the  g r e a t e s t  good 
These lands a r e  pro tec ted  

National Park Service,  U.S. Department of t h e  I n t e r i o r  (Office of  t h e  Federal 
Regis te r  1972, p.  25S):z/ 

Object ives ... t o  administer  t h e  p rope r t i e s  under i t s  j u r i s d i c t i o n  f o r  t h e  
enjoyment and education o f  our c i t i z e n s ,  t o  p ro t ec t  t h e  na tu ra l  environ- 
ment of t h e  a reas ,  and t o  assist t h e  S t a t e s ,  l oca l  governments, and 
c i t i z e n  groups i n  t h e  development of park a reas ,  t he  p ro t ec t ion  o f  t h e  
na tu ra l  environment, and the  preserva t ion  of  h i s t o r i c  p rope r t i e s  .... 

2/ - 
Although included i n  these  excerpts  f o r  comparison purposes, National 

Pa rk  Service p a r t i c i p a t i o n  was not  i nv i t ed  i n  development of these  guide l ines  
because o f  t he  d i f f e rence  of  ob jec t ives  between t h i s  agency and o the r  use- 
o r i en ted  agencies respons ib le  f o r  lands where res idues  a r e  a recognized 
chal lenge.  This exclusion does not in tend  t o  convey t h a t  t he re  a re  no res idue  
problems i n  National Parks, but r a t h e r ,  t h a t  guide l ines  f o r  National Parks must 
be d i f f e r e n t  i n  many circumstances. 
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Oregon S t a t e  Department o f  Forestry: /  

The ob jec t ive  of t he  management of S t a t e  f o r e s t  lands i s  t o  achieve 
optimum growth and harves t  of f o r e s t  products  cons i s t en t  w i t l i  t h e  
p ro t ec t ion  of  watersheds, f i s h  and w i l d l i f e  h a b i t a t ,  and r ec rea t ion  
and a e s t h e t i c  cons idera t ions .  
lands w i l l  a l s o  recognize o the r  appropr ia te  uses,  such as grazing,  
erosion con t ro l ,  mining, research  and education, and adminis t ra t ive  
use; whenever poss ib l e ,  management p r a c t i c e s  should be designed t o  
provide f o r  such uses without complete e l iminat ion  of timber harves t-  
ing o r  o t h e r  uses.  

Management plans f o r  a l l  S t a t e  f o r e s t  

Washington S t a t e  Department of Natural Resources [ n . d . ] :  

. . .  endorses management o f  S t a t e  lands t o  provide the  fol lowing:  

1. Obtain m a x i m u m  sus ta ined  economic bene f i t s  t o  t h e  t r u s t  t o  which 
the  land i s  dedicated,  while f u l f i l l i n g  b a s i c  s o c i a l  ob l iga t ions  
t o  a l l  l a r g e  f o r e s t  and range land ownerships. 

2 .  When not i n  c o n f l i c t  with t h e  f i r s t  objec t ive ,  maximize s o c i a l  
bene f i t  t o  t h e  people o f  t he  S t a t e . .  . . 

. . .  Maintenance of  t he  environment w i l l  be a prime cons idera t ion  
i n  management of S t a t e  lands . . . .  

Comparison o f  t h e  above excerp ts  w i l l  show d i f f e r i n g  emphasis on economic, 
s o c i a l ,  and environmental cons idera t ions .  These d i f f e rences  w i l l  in f luence  t h e  
a p p l i c a b i l i t y  of  f o r e s t  res idue  guide l ines  because evalua t ions  of t r a d e  o f f s  w i l l  
be i n  d i f f e r e n t  contexts .  Nevertheless ,  t he re  e x i s t s  a common thread  of  concern 
f o r  environment. This environmental concern has been evolving over many years  
from ear l ie r ,  more e x p l o i t a t i v e  o r i g i n s ;  these  o r i g i n s  and foundation laws s t i l l  
must o f t en  inf luence  t h e  u l t ima te  t rade- off  dec is ions  t o  follow o r  forego envi- 
ronmental p ro t ec t ion  measures. For example, desp i t e  i ts ever  deepening concerns 
f o r  environmental p ro t ec t ion ,  t he  Forest  Service remains under mandate t o  provide 
f o r  t he  Nation 's  timber supply, j u s t  as it d id  i n  1908 when the  following was 
wr i t t en  about t h e  National Fo res t s :  

National Fores ts  a r e  c rea ted  t o  preserve a perpetual  supply of  timber 
f o r  home i n d u s t r i e s ,  t o  prevent  des t ruc t ion  of t h e  f o r e s t  cover which 
r egu la t e s  t h e  flow of s treams,  and t o  p ro t ec t  l oca l  r e s iden t s  from 
unfa i r  competition i n  t h e  use of f o r e s t  and range. 
and pro tec ted  a t  Government expense f o r  t he  b e n e f i t  of t h e  community 
and t h e  home bu i lde r .  (USDA Forest  Service 1908.) 

They a r e  p a t r o l l e d  

Comparison of  t h e  1908 with t h e  1972 quota t ion ,  above, w i l l  r e a d i l y  show what 
important changes have taken p lace ,  and ye t  w i l l  a l s o  show t h e  agency's continu- 
ing mission f o r  timber products  a s  a v i t a l  renewable resource .  

5' Memo t o  P a c i f i c  Northwest Forest  and Range Experiment S t a t ion  from 
S t a t e  Fo res t e r ,  September 1 2 ,  1974, Salem, Oregon. 
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Public Lands Guideline Lists 
L i s t  3.000 - PubZic Lands statements intended t o  

water q u u Z i t y ,  and es the t ics  
protect  the environmentaZ eZements--air, soi  2, 

This l i s t  conta ins  s tatements  numbered a s  fol lows:  

1.101 - 1.113, Or ig ina t ing  with A i r  Quali ty Technical Panel 

1 .501 - 1 .527 ,  Or ig ina t ing  with Recreation Technical Panel 

1 .701 - 1.738, Or ig ina t ing  with S o i l s  Technical Panel 

1.801 - 1.803, Or ig ina t ing  with T e r r e s t r i a l  Habitat  Technical Panel/ 

1.901 - 1.906, Or ig ina t ing  with Water Quali ty and Aquatic Habitat  Technical 
Panel 

S t a t e-  
ment Documen- 
No. Public  Lands Statements t a t i o n  

A I R  QUALITY 

1 .101  

1 .102  

1.103 

From the  standpoint  of  a i r  q u a l i t y ,  methods of  t r e a t -  
ment o the r  than open burning a re  p re fe r r ed .  When, 
however, i t  has been determined t h a t  ove ra l l  envi-  
ronmental q u a l i t y  is bes t  served by some form of 
open burning treatment ,  the  burning w i l l  be accom- 
p l i shed  i n  compliance with an approved smoke 
management p lan .  (See proposed Model Smoke 
Management Plan i n  appendix 2 . )  

EXCEPTION: See statement  1.103. 

AI-13 

Within a land management adminis t ra t ive  u n i t  o r  subuni t ,  A I - 1  
t h e  land manager should determine t h e  annual average 
number o f  ava i l ab le  burning days and use t h i s  determina- . 

t i o n  i n  e s t ab l i sh ing  burning p r i o r i t i e s  and objec t ives  
t h a t  a r e  within t h e  u n i t ' s  c a p a b i l i t y  t o  meet a i r  q u a l i t y  
s tandards .  

When burning can be accomplished without v i s i b l e  o r  
otherwise objec t ionable  emissions (such a s  with use 
of a i r  cur ta in- type  equipment), compliance with the  
smoke management p lan  i s  assumed. 

A I - 1 2  

5. These t h r e e  s tatements  a r e  c lose ly  a l l i e d  with s o i l s  and a r e  thus 
included i n  L i s t  1 .000.  Other s tatements  o r ig ina t ing  with t h i s  Panel a r e  
found i n  List 3.000. 
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Sta t e-  
ment 
No. Public  Lands Statements t a t i o n  

Documen- 

1 .104  Concentrations of f o r e s t  res idues  threa tening  t o  
r e s u l t  i n  a smoke episode from w i l d f i r e  a r e  candi-  
da t e s  f o r  t reatment  by burning. When an ana lys i s  
shows t h e  t h r e a t  t o  a smoke-sensitive area from a 
w i l d f i r e  is a g r e a t e r  p o t e n t i a l  nuisance than would 
be the  smoke from the  burning opera t ion ,  burning 
s h a l l  be undertaken..?/ 

1.105 

1.106 

1 . 1 0 7  

1.108 

1.109 

1.110 

A f i r i n g  sequence f o r  prescr ibed  burning must be 
designed t o  achieve m a x i m u m  r a t e  of energy output 
where a s t rong  convection column is needed f o r  
d i spe r sa l  t o  higher l e v e l s .  

EXCEPTION: 
accommodated within loca l i zed  a reas  where t h e r e  

Prescribed underburning which can be 

i s  no smoke-sensitive a rea .  

When t h e  p o t e n t i a l  e x i s t s  f o r  adversely a f f e c t i n g  
a i r  q u a l i t y  i n  a smoke-sensitive a rea ,  p i l e s  o r  
windrows should be mopped up when burning objec-  
t i v e s  have been met. 

P i l e s  and windrows should be made as  l a rge  as  
poss ib l e  wi th in  the  c o n s t r a i n t s  of s a f e t y ,  p i l i n g  
method, machinery, surrounding resource,  and 
a v a i l a b l e  res idue .  

I f  broadcast  burning i s  the  prescr ibed  treatment  
f o r  c l e a r c u t  res idues  con t ro l ,  then f u e l s  4 inches 
o r  l e s s  i n  diameter (small end) should i g n i t e  
r e a d i l y  and support rap id  f i r e  spread.  In meet- 
ing  t h i s  guide l ine ,  f u e l  moisture s t i c k s  may be 
used t o  i n d i c a t e  favorable  f u e l  condi t ion .  

When smoke from any burning opera t ion  may i n t e r -  
f e r e  with vehicular  t r a f f i c ,  t he  person respons ib le  
f o r  t he  job  w i l l  provide sa fe ty  measures acceptable  
t o  l oca l  t r a f f i c  s a f e t y  law enforcement agencies.  

When smoke from any burning opera t ion  may i n t e r f e r e  
with a i r p o r t  opera t ions ,  t he  adminis t ra tor  of t h e  
smoke management p lan  should no t i fy  the  Federal 
Aviation Administration and the  a i r p o r t  manager as  
f a r  i n  advance a s  poss ib l e .  

AI-10 
F I - 1 2  

AI-11 

A I - 7  

AI-8 

AI-9 

AI- 2  

AI-3 

2’ See A I - I O  (p. 175) i n  chapter  I V  f o r  suggested rule-of-thumb t o  use 
i n  ana lys i s .  
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Sta t e-  
ment 
No. Public  Lands Statements 

Documen- 
t a t i o n  

1.111 Where f o r e s t  res idues  a r e  t o  be burned i n  p i l e s  o r  AI-4 
windrows, such p i l e s  and windrows should be s u f f i -  
c i e n t l y  f r e e  of  d i r t  and be compact enough t o  achieve 
a hot  f i r e ,  and should not  be burned without fue l  o r  
v e n t i l a t i o n  boos ters  unless heavy f u e l s  a r e  dry  
enough t o  burn unaided. 

1.112 Stumps over 24 inches top diameter which a r e  t o  be 
burned i n  p i l e s  should be s p l i t  (D, NUA). 

1.113 Chunking-in, i f  needed, should be done a t  i n t e r v a l s  
s u f f i c i e n t  t o  maintain a hot f i r e .  

RECREATION 

1.501 In areas  not under formal c l a s s i f i c a t i o n  as p a r t  of 
a Visual Management System, but where the  land 
manager has determined t h a t  scenic  values w i l l  be 
given spec ia l  cons idera t ion  (such as  roadside s t r i p s  
o r  a reas  where pub l i c  use is  encouraged), the  follow- 
ing  goals  f o r  res idues  t reatment  w i l l  apply: 

a .  Disposal of  a l l  man-caused res idue  which is 
not  v i s u a l l y  subordinate t o  t he  charac ter-  
i s t i c  landscape. 

b .  Camouflaging of t r e e  stumps. 

c .  Minimization of scorched t r e e  crowns when f i r e  
is used a s  a t reatment .  

If pub l i c  use is less in t ense  but not discouraged, 
t h e  following goals  f o r  res idues  t reatment  w i l l  be 
appl ied  on an as-needed b a s i s :  

a .  Enhancing t h e  appearance of na tura lness  by 
treatments  which w i l l  hasten decomposition 
where volumes of deb r i s  a r e  r e l a t i v e l y  smal l .  

b. Creat ing an appearance of "managed concern" 
by yarding, windrowing, o r  p i l i n g  and 
burning concentrat ions of res idues .  

AI-5 

AI-6 

6 /  RE-1- 

6 /  - 
Because much o f  t h e  sub jec t  matter  o f  e s t h e t i c s  d e f i e s  exact  measure- 

ments, t h i s  v i t a l  element of t h e  environment has been in t e rp re t ed  through what 
i s  bes t  known about the  r ec rea t iona l  use o f ' f o r e s t s .  
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S t a t e -  
ment 
No. Pub l i c  Lands Statements  t a t i o n  

Documen- 

c .  Avoiding appearances of waste by s e l l i n g  
p r a c t i c e s  which encourage removal o f  low- 
va lue  m a t e r i a l .  

1.502 A l l  manufactured i tems (such as o i l c a n s ,  c ab l e ,  
c ab l e  spoo l s )  which a r e  d i scarded  w i l l  be 
removed t o  an agency approved d i sposa l  a r e a .  

1 .503  

1.504 

1.505 

1.506 

1.507 

In  a l l  a r e a s  fo rmal ly  c l a s s i f i e d  as Preserva-  
t i o n , l /  improvements w i l l  be l oca t ed  o r  
r e l o c a t e d  so  t h a t  t h e  man-caused r e s idues  
r e s u l t i n g  from t h e  improvement a c t i v i t y  w i l l  
be minimi zed. 

A d e s i r a b l e  o b j e c t i v e  f o r  man-caused r e s idues  
w i l l  be 90-percent  d i sposa l  of  a l l  ma t e r i a l  1- 
t o  3- inch diameter  ( l a r g e  end) and 100 pe r cen t  
o f  a l l  l a r g e r  m a t e r i a l ,  provided t h a t  any 
remaining ma te r i a l  i s  l e s s  than  3 inches  deep. 

EXCEPTION: When s ta tements  3.605, 3.805, o r  
3.806 apply,  they  s h a l l  govern. 

A l l  man-caused and d i s t u r b e d  r e s idues  which 
cannot  be hidden from view w i l l  r e ce ive  100 
pe r cen t  d i s p o s a l  t rea tment  .z/ 
EXCEPTION: When s ta tements  3.605, 3.805, o r  
3.806 apply ,  they  s h a l l  govern. 

A l l  r e s i dues  l a r g e r  than  2- inch diameter  ( l a rge  
end) w i l l  r e c e i v e  100-percent  d i sposa l  t r e a t -  
ment, and a l l  sma l l e r  r e s i dues  must be s c a t t e r e d  
s o  as t o  form an i n t e r m i t t e n t  ground cover no 
more than  6 inches  deep. 

EXCEPTION: When s ta tements  3.605, 3.805, o r  
3.806 apply,  they  s h a l l  govern. 

A l l  man-caused and d i s t u r b e d  r e s idues  l a r g e r  than  
2- inch d iameter  ( l a r g e  end) which cannot  be hidden 

RE-  161 

RE - 161 

61 RE- 1- 

RE - 161 
RE-3 

RE - 161 

RE- 121 

7/ 
- This  s ta tement  a p p l i e s  only t o  Nat ional  Fores t  a r e a s  fo rmal ly  c l a s s i f i e d  

under a Visual  Management System. Oregon and Washington have v i s u a l  management 
c l a s s i f i c a t i o n  systems t h a t  do no t  adapt  wel l  t o  t h e  a p p l i c a t i o n  o.f t h i s  guide-  
l i n e .  
t h i s  system. 
methods descr ibed  i n  chap t e r  11. 

No s ta tements  have been prepared  f o r  are'as c l a s s i f i e d  as background under 
Appl ica t ion  o f  s ta tements  can be determined only through use o f  t h e  
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Sta t e-  
ment Documen- 
No. Public  Lands Statements t a t i o n  

from view o f  t he  route  of t r a v e l  w i l l  receive 100- 
percent  d isposa l  t reatment ,  and a l l  smaller  
res idues  must be sca t t e r ed  s o  as t o  form an i n t e r -  
mi t t en t  ground cover no more than 6 inches deep. 

1.508 

1.509 

1.510 

1.511 

1.512 

1.513 

1.514 

1.515 

When chipping has been se l ec t ed  as a residue 
d isposa l  t reatment ,  chips should form an i n t e r -  
mi t t en t  cover i n  no p lace  th i cke r  than 1 inch.  

When chipping has been se l ec t ed  as  a res idue  
d isposa l  t reatment ,  evident chips should form 
an i n t e r m i t t e n t  cover i n  no p lace  th i cke r  than 
1 inch.  

When chipping has been se l ec t ed  as a residue 
d isposa l  t reatment ,  any evident  chip p i l e s  
should be v i s u a l l y  subordinate t o  the  
c h a r a c t e r i s t i c  landscape. 

A des i r ab le  ob jec t ive  w i l l  be t o  dispose of 
a l l  man-caused and d is turbed  residues l a r g e r  
than 3-inch diameter ( la rge  end).  

EXCEPTION: When statements  3.605, 3.805, o r  
3.806 apply, they s h a l l  govern. 

A des i r ab le  ob jec t ive  w i l l  be t o  dispose of a l l  
man-caused and d is turbed  res idues  l a r g e r  than 
3-inch diameter ( l a rge  end) which cannot be 
hidden. 

Man-caused res idue  w i l l  be removed from the  s i g h t  
of t r a i l s ,  camps, o r  o the r  f requent ly  used a reas .  

EXCEPTION: Fe l led  t r e e s  o r  n a t u r a l l y  down logs 
which r equ i r e  bucking and are too l a rge  t o  be 
moved with p r imi t ive  equipment may be bucked f o r  
d isposa l  of  a l l  mater ia l  found within 8 f e e t  
hor izonta l  d i s t ance  from the  poin t  of  use.  

Treat  man-caused and d is turbed  res idues  so  t h a t  
they a r e  not  ev ident .  (Exact s i z e s  and d e n s i t i e s  
of mater ia l  which can be l e f t  pr imar i ly  depend on 
d i s t ance  from observer ,  dura t ion  of view, type 
of screen.  These c a l l  f o r  judgment on a case-by 
case bas i s . )  

Treat  man-caused and d is turbed  res idues  so t h a t  
they,  i n  combination with o the r  v i sua l  e f f e c t s  
of t he  management a c t i v i t y ,  are v i sua l ly  subor- 
d ina t e  t o  t h e  c h a r a c t e r i s t i c  landscape. 

RE-1- 61 

61 RE-1- 

61 RE- 1- 

61 RE- 1- 

6/ RE-1- 

61 RE - 1- 

61 RE- 1- 
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S t a t e -  
ment Documen- 
No. Pub l i c  Lands Statements  t a t i o n  

6/ 
1.516 Trea t  man-caused and d i s t u rbed  r e s idues  so  t h a t  RE- 1- 

they  a r e  v i s u a l l y  subord ina te  t o  t h e  r e s t  o f  
t h e  scene  r e s u l t i n g  from t h e  a c t i v i t y .  

1 .517 Cut stumps 12 inches  o r  lower, and camouflage RE-1- 6/ 
where necessary  t o  meet foreground v i s u a l  
management o b j e c t i v e s .  

EXCEPTIONS: When S t a t e  law o r  o t h e r  s a f e t y  
cons ide r a t i ons  must be met. 

1.518 

1.519 

1.520 

1.521 

1.522 

Evident s o i l  d i s t u rbance  w i l l  be avoided; and 
f o r  any which does r e s u l t  from r e s idue  t r e a tmen t ,  
r e s t o r a t i o n  w i l l  be promptly i n i t i a t e d  through 
r e p a i r i n g  and reseed ing  o r  r e p l a n t i n g  which 
prov ides  f o r  t h e  d i s t u rbance  t o  become 
inconspicuous.  

Evident s o i l  d i s t u rbance  (such as h igh- con t r a s t ,  
small ba r e  a r ea s ;  low- cont ras t ,  l a r g e  ba r e  a r ea s ;  
e rod ing  s o i l ;  and pushed-up s o i l )  should remain 
subo rd ina t e  t o  t h e  c h a r a c t e r i s t i c  landscape.  
Remedial t rea tments  t o  ach ieve  t h i s  requirement  
must be judged on a case-by-case b a s i s .  

S o i l  d i s t u rbance  should remain v i s u a l l y  subord i-  
n a t e  t o  t h e  r e s t  o f  t h e  scene r e s u l t i n g  from t h e  
management a c t i v i t y .  Remedial t rea tments  t o  
ach ieve  t h i s  requirement  must be judged on a 
case-by-case b a s i s .  

When any t rea tment  i s  undertaken f o r  meeting 
t h e  o b j e c t i v e s  o f  d i s e a s e  c o n t r o l  (s ta tement  
2 .205) ,  o f  f i r e  management ( s ta tements  2 .307,  
2.308, and 2.309) , o f  i n s e c t  c o n t r o l  ( s t a t e -  
ments 2.402, 2.403, 2.405, 2.406, and 2 .410) ,  
o r  o f  s i l v i c u l t u r e  as a p a r t  o f  r e c r e a t i o n  
management ( s ta tements  3.602, 3.603, 3.604, 
and 3.606) ,  s u f f i c i e n t  vege t a t i on  should be 
r e t a i n e d  so  t h a t  t h e  form and t e x t u r e  a t  t h e  
edges o f  t r e a t e d  a r e a s  blend with ad jo in ing ,  
un t r ea t ed  a r e a s .  A f u r t h e r  requirement of  
t h i s  s ta tement  i s  t h a t  any modi f ica t ion  t o  
t h e  e x i s t i n g  c h a r a c t e r  i n  areas o f  t rea tment  
no t  be i n  ev iden t  c o n t r a s t  with nearby,  
u n t r e a t e d  a r e a s .  

When f i r e  i s  used as a r e s i d u e  t r e a tmen t ,  t h e r e  
w i l l  be  no ev iden t  burn s c a r s  (such as p a r t l y  
burned p i l e s ,  char red  l ogs ,  and scorched t r e e s )  
by t h e  nex t  r e c r e a t i o n  use  season .  

RE-1- 6 /  

6 /  
RE- 1- 

6/ 
RE-1- 

RE-1- 6/ 
R E- 3  
RE-4 

6/ 
RE-1- 
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1.523 When f i r e  is used as a res idue  treatment ,  burn 
sca r s  (such as p a r t l y  burned p i l e s ,  charred logs ,  
burned a reas ,  and scorched t r e e s )  w i l l  be 
f u r t h e r  t r e a t e d  so a s  t o  become inconspicuous 
by t h e  second r ec rea t ion  use season. 

1.524 When f i r e  is used as  a res idue  treatment ,  burn 
sca r s  (such as blackened ground and scorched t r e e s  
o r  vegetat ion) w i l l  be f u r t h e r  t r e a t e d  so  as t o  be 
v i s u a l l y  subordinate t o  t h e  c h a r a c t e r i s t i c  land- 
scape by t h e  second r ec rea t ion  use season. 

1.525 When f i r e  is used as a treatment ,  burn scars 
(such as blackened ground and scorched t r e e s  
o r  vegeta t ion)  w i l l  be f u r t h e r  t r e a t e d  so  as t o  
be v i s u a l l y  subordinate t o  t he  scene r e s u l t i n g  
from the  management a c t i v i t y  by t h e  second 
r ec rea t ion  use season. 

1.526 When f i r e  i s  used t o  reduce f u e l  buildup o r  
t o  achieve a s p e c i f i c  ecologica l  e f f e c t  ( e .g . ,  
meadow perpetua t ion) ,  goals  w i l l  include:  

a .  No evident  damage t o  overstory crowns. 

b .  Visual impact of  t h e  f i r e  t o  be subordinate 
t o  re turn ing  vegeta t ion  wi th in  2 years .  

c .  Visual impact o f  t h e  f i r e  cont ro l  measures 
t o . b e  minimal and sho r t  l i ved .  

1 .527  The goal should be t o  complete work toward meeting 
t h e  requirements of  s tatements  1.502 through 
1.525 according t o  t h e  following: 

a .  When man-caused res idues  a r e  c rea ted  before 
o r  during t h e  r ec rea t ion  use season: Imme- 
d i a t e l y ,  f o r  a reas  c l a s s i f i e d  as l lRetent ion , f l  
wi th in  1 month f o r  areas c l a s s i f i e d  a s ,  "Par- 
t i a l  Retention," within 1 year f o r  a reas  
c l a s s i f i e d  as "Modification. If 

b. When man-caused res idues  a r e  c rea ted  a f t e r  t h e  
r ec rea t ion  use season: Before t h e  next recrea-  
t i o n  use season f o r  "Retention" and "Pa r t i a l  
Retention" ?reas.  

c .  For o the r  than man-caused res idues ,  o r  i f  a o r  
b cannot be met f o r  "Retentionff and "Pa r t i a l  
Retention" a reas :  Within 1 year .  

6 /  RE-1- 

RE-1- 6 /  

6 /  RE - 1-. 

6 /  
RE - 1- 

6 /  RE-1- 

(EXCEPTION on p .  1 4 2 . )  
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1.701 

1.702 

1 .703  

1.704 

1.705 

1.706 

EXCEPTION: 
vege t a t i on  is expected,  a longer  t ime pe r i od  may be 
r equ i r ed .  

Where r evege t a t i on  o r  greening up of  

so I LS 

Broadcast burning is no t  d e s i r a b l e  when: 

a .  S o i l  o rgan ic  ma t t e r  is  l e s s  than  3 pe rcen t  
(D, , o r  

b .  S o i l  depth i s  l e s s  than  24 inches  (D, NUA) , o r  

c .  S o i l  f e r t i l i t y  is  low (D, NUA), and 
(EXCEPTION: When f e r t i l i z e r  i s  app l i ed  t o  
p rope r  s p e c i f i c a t i o n s  a f t e r  burning)  

d .  L i t t e r  depth i s  l e s s  than  1 inch ,  and 
(EXCEPTION: 
j u n i p e r  s t ands  o f  e a s t e r n  Oregon and 
Washington) 

In  pure  ponderosa p ine  and pure  

e .  Slope i s  g r e a t e r  than  60 pe r cen t  
(EXCEPTION: 
du f f  l a y e r  w i l l  be de s t royed ) .  

When no more- than  20 pe r cen t  of  

Broadcast burning w i l l  be permi t ted  w i th in  100 
f e e t  o f  l i v e  s t reams provided s ta tements  1.905 
and 1.906 can be met. 

Broadcast burning should be avoided on f i n e -  o r  
medium-textured s o i l s  where more than 20 pe r cen t  
o f  t h e  a r e a  w i l l  have exposed mineral  s o i l .  

Broadcast burning w i l l  no t  be pe rmi t t ed  t o  burn 
t h e  du f f  l a y e r  on coarse  s o i l s  where t h e  a v a i l a b l e  
s o i l  mois ture  ho ld ing  capac i t y  i s  l e s s  than  2 
inches  p e r  f o o t  o f  dep th .  

Broadcast burning should be avoided when it w i l l  
burn t h e  duf f  l a y e r  and expose mineral  s o i l s  on 
f i n e - t e x t u r e d  s o i l s .  

Broadcast burning should be avoided when i t  w i l l  
expose mineral  s o i l  on more than  20 percen t  o f  t h e  
a r e a  on coa r se- t ex tu r ed  s o i l s  on sou th  s l opes  where 
a v a i l a b l e  s o i l  mois ture  ho ld ing  capac i t y  i s  l e s s  
than 2 inches  pe r  f o o t  of  depth (D,  NUA). 

SO-3 

SO-4 

so-5 

SO-7 

so-9 

so-10 

so- 3 

so-2 

SO- 3 

so-2 
SO-6 
so-12 
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1.707 

1.708 

1.709 

1.710 

1.711 

1.712 

1.713 

1.714 

1 . 7 1 5  

1.716 

1.717 

Broadcast burning should be avoided when i t . w i l l  
expose mineral s o i l  on more than 20 percent  of t he  
area on coarse- textured s o i l s .  

Broadcast burning should be avoided when it w i l l  
expose mineral s o i l  on more than 20 percent  of  t he  
area on s o i l s  of any t e x t u r e  o r  on any slope where 
ava i l ab le  s o i l  moisture holding capaci ty  i s  l e s s  
than 2 inches per  foot  of depth (D,  N U A ) .  

Broadcast burning should be avoided when it w i l l  
expose mineral s o i l  on more than 20 percent  of the  
a rea  on s o i l s  of any t ex tu re  o r  on any slope where 
t h e  exposure i s  souther ly .  

Broadcast burning should be avoided where s o i l s  a r e  
sub jec t  t o  f r o s t  heaving. 

Broadcast burning should be avoided on a l l  coarse- 
tex tured  s o i l s .  

When f ine-  o r  medium-textured s o i l s  a r e  p re sen t ,  
crushing of  res idues  w i l l  be avoided wherever s o i l  
moisture i n  t h e  sur face  6 inches exceeds 10 percent .  

When s lope  exceeds 30 percent ,  crushing of residues 
by o the r  than systems suspended by cable w i l l  be 
avoided. 

On a l l  s o i l s  and on a l l  s lopes ,  crushing of r e s i -  
dues should be avoided where ava i l ab le  s o i l  
moisture holding capaci ty  is l e s s  than 2 inches 
pe r  f o o t  of depth.  

On a l l  s o i l s  and on a l l  s lope gradients ,  crushing 
o f  res idues  should be avoided when it w i l l  r e s u l t  
i n  s o i l  shade cover on l e s s  than 25 percent  of any 
souther ly  fac ing  s lope .  

On coarse- textured s o i l ,  crushing of res idues  w i l l  
be avoided. 

P i l i n g  of res idues  by tracked o r  wheeled equipment 
is not  des i r ab le  when: 

a.  So i l  organic matter is l e s s  than 3 percent  
(D, NUA),  o r  

b .  S o i l  depth is l e s s  than 24 inches (D, NUA), 
o r  

so-2 

SO-6 

so-12 

SO-13 

SO-15 

so-1 

SO-8 

SO-6 

so-12 

so-15 

SO- 3 

SO-4 
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c .  So i l  f e r t i l i t y  is low (D,  NUA), and so-5 

d. L i t t e r  depth is l e s s  than 1 inch, and SO-7 

e .  Slope is g r e a t e r  than 30 percent .  SO-8 

EXCEPTIONS: This statement does not apply t o  
(a) f u e l  break cons t ruc t ion  (statements 2.305 
and 2.307) o r  (b) road prisms. Also, machine 
p i l i n g  o f  ma te r i a l s  l a r g e r  than 3 inches i n  
diameter may be done when the  s o i l  is frozen 
and s lopes  a r e  l e s s  than 30 percent .  

1.718 

1.719 

1 .720  

1 . 7 2 1  

1 . 7 2 2  

P i l i n g  o f  res idues  by tracked o r  wheeled equip- 
ment w i l l  be permit ted wi th in  100 f e e t  of l i v e  
streams provided statements  1.905 and 1.906 can 
be met. 

P i l i n g  by tracked o r  wheeled equipment should 
be avoided when s o i l  t e x t u r e  i s  f i n e  o r  medium, 
and when s o i l  moisture i n  the  sur face  6 inches 
exceeds 10 percent .  

EXCEPTION: This s tatement  does not  apply i n  
road prisms. 

P i l i n g  by tracked o r  wheeled equipment should be 
avoided when s o i l  t ex tu re  i s  f i n e ,  and when s o i l  
moisture i n  t h e  su r f ace  6 inches exceeds 10 percent .  

so-10 

so-1 

so-1 

EXCEPTION: This statement does not apply i n  
road prisms.  

P i l i n g  of  res idues  by tracked o r  wheeled equipment 
which w i l l  r e s u l t  i n  s o i l  shade cover o f  l e s s  than 
25  percent  should be avoided when s o i l  t ex tu re  i s  
coarse,  and when a v a i l a b l e  s o i l  moisture holding 
capaci ty  i s  l e s s  than 2 inches per  foot  of depth.  

EXCEPTION: This s tatement  does not apply i n  road 
prisms. 

P i l i n g  by tracked o r  wheeled equipment which w i l l  
r e s u l t  i n  s o i l  shade cover of less than 25 percent  
on souther ly  exposure should be avoided when s o i l  
t e x t u r e  i s  coarse.  

so-2 
SO-6 

so-2 
so-12 

EXCEPTION: This s tatement  does not apply i n  road 
prisms. 
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1.723 

1.724 

1.725 

1.726 

1.727 

1.728 

1.729 

P i l i n g  by tracked o r  wheeled equipment which w i l l  
expose more than 20 percent  of the  mineral s o i l  
should be avoided when s o i l  t ex tu re  is  coarse.  

so-2 

P i l i n g  by tracked o r  wheeled equipment should be SO-6 
avoided on a l l  s o i l s  and on a l l  s lopes ,  when a v a i l -  
ab le  s o i l  moisture holding capaci ty  i s  less than 2 
inches pe r  foo t  of depth (D, NUA). 

P i l i n g  by tracked o r  wheeled equipment which w i l l  
r e s u l t  i n  l e s s  than 25-percent s o i l  shade cover 
should be  avoided on a l l  s o i l s  and on a l l  souther ly  
exposed s lopes .  

P i l i n g  by tracked o r  wheeled equipment which w i l l  
r e s u l t  i n  l e s s  than 25-percent s o i l  shade cover 
should be avoided on a l l  s o i l s  and on a l l  s lopes  
where t h e  a rea  i s  sub jec t  t o  f r o s t  heaving. 

P i l i n g  with t racked o r  wheeled equipment where t h e  
t o t a l  s o i l  displacement w i l l  exceed 15 percent  of 
t he  area should be avoided on coarse- textured  
s o i l s  and on souther ly  exposures where ava i l ab le  
s o i l  moisture holding capaci ty  is l e s s  than 2 inches 
pe r  foot  o f  depth (D, NLJA). 

EXCEPTION: 
prisms. 

This s tatement  does not apply i n  road 

P i l i n g  by t racked o r  wheeled equipment should be 
avoided on coarse- textured s o i l s .  

EXCEPTION: T h i s  statement does not apply i n  road 
prisms. 

Yarding of  rcs idues  w i l l  be accomplished with a t  
l e a s t  one end o f  a l l  tu rns  suspended when (D, NUA): 

a. S o i l  t ex tu re  i s  f i n e  o r  medium and the  s o i l  
moisture i n  t h e  sur face  6 inches exceeds 10 
percent .  

b.  Slope exceeds 60 percent .  

so-12 

SO-13 

so-2 
so-12 

so-15 

so-9 

EXCEPTIONS: When ground i s  frozen,  t he  suspension 
requirements do no t  apply. Also, i n  pure ponderosa 
p ine  s tands  of ea s t e rn  Oregon, the  suspension 
requirement may be waived when exposed mineral s o i l  
w i l l  not  be more than 15 percent  of  the  t r e a t e d  a rea  
f o r  f ine- textured  so i l s ,  o r  not  more than 20 percent  
f o r  o t h e r  s o i l s .  (For t h i s  purpose, s o i l  exposure 
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i s  def ined  as displacement  of l i t t e r ,  l i v e  p l a n t s ,  
o r  rock and/or  g r ave l  mulch.) 

1.730 

1.731 

1.732 

1.733 

1.734 

1.735 

1.736 

1.737 

1.738 

When t h e  s o i l  o rgan i c  ma t t e r  is l e s s  than  3 pe rcen t  
o r  when t h e  s o i l  f e r t i l i t y  i s  low, yard ing  of r e s i -  
dues w i l l  be  l i m i t e d  t o  m a t e r i a l s  l a r g e r  than  3 
inches  i n  d iameter .  

When s o i l  t e x t u r e  i s  coa r se ,  yard ing  o f  r e s i d u e s  w i l l  
be accomplished so  as t o  minimize s o i l  d i s t u rbance .  

For a l l  s o i l  cond i t i ons ,  exposures ,  and s l o p e s ,  yard-  
i ng  of  r e s i d u e s  w i l l  be accomplished so t h a t  s o i l  
shade cover  on t h e  t r e a t e d  area i s  no t  l e s s  than  
25 pe r cen t  (D ,  NUA) . 

so-5 

so-2 

so-12 

For a l l  s o i l  cond i t i ons ,  exposures ,  and s l opes  where SO-13 
s o i l s  a r e  s u b j e c t  t o  f r o s t  heaving,  yard ing  of r e s i d u e s  
w i l l  be accomplished so  t h a t  s o i l  shade cover on t h e  
t r e a t e d  a r e a  is no t  l e s s  t han  25 pe r cen t  (D ,  NUA). 

On a l l  s o i l s  and on a l l  s l opes  when a v a i l a b l e  s o i l  
moisture  ho ld ing  capac i t y  i s  l e s s  than  2 inches 
p e r  f o o t  o f  dep th ,  yard ing  o f  r e s i dues  should be 
accomplished so  a s  t o  minimize s o i l  d i s t u rbance  
and should  be l i m i t e d  t o  ma t e r i a l  l a r g e r  than  3 
inches  i n  d iameter  and 5 f e e t  long (D,  NUA). 

On dunal s h e e t  o f  coa r s e - t ex tu r ed  s o i l s ,  ya rd ing  
o f  r e s i d u e s  w i l l  be accomplished t o  avoid ground 
con t ac t  (D,  NUA) . 

When l i t t e r  depth i s  equal  t o  o r  g r e a t e r  than 5 
inches  and where some s u r f a c e  s c a r i f i c a t i o n  w i l l  
be a ccep t ab l e  f o r  r e e s t a b l i s h i n g  t imber  regenera-  
t i o n ,  ground con t ac t  yard ing  of r e s i d u e s  may be 
used, p rov id ing  no more than  30 pe r cen t  of t h e  
mineral  s o i l  w i l l  be exposed. 

When s o i l s  are o f  medium o r  coa r s e  t e x t u r e ,  no yard-  
i n g  o f  r e s i d u e s  i n  con t ac t  with t h e  ground w i l l  be 
pe rmi t t ed  t o  r e s u l t  i n  s o i l  displacement  on more 
than  15 pe r cen t  o f  t h e  t r e a t e d  a r e a  (D ,  NUA). 

EXCEPTION: S o i l s  o f  b a s a l t i c  o r i g i n .  

On s o i l  of  any t e x t u r e ,  on any exposure,  and any 
s l o p e ,  lopping  and s c a t t e r i n g  of  r e s i dues  will 
be t h e  p r e f e r r e d  t r e a tmen t ,  provided t h e  r e s u l t i n g  

SO-6 

so-15 

SO-14 

so-1 
so-2 

SO-16 
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f u e l  a t i n g  f o r  t he  ove ra l l  a r ea  does not exceed an 
rrMMr18$ r a t i n g ,  o r  as  defined by land management 
agency standards;  otherwise, prea t tack  planning and 
f u e l  break i n s t a l l a t i o n  w i l l  be accomplished pe r  
s tatements  2.306 and 2.307. 

TERRESTRIAL HABITAT 

1.801 Forest  s o i l s  which have been exposed by f i r e  o r  
machine should be reseeded while s t i l l  loose and 
f r i a b l e .  The seed w i l l  cons is t  of ground cover 
spec ies  appropr ia te  t o  t he  s i t e ,  animals benef i ted ,  
o r  o the r  proposed use of t he  land.  

EXCEPTIONS: 
statements  3.602, 3.603, 3.604, o r  3.606 a r e  appl i-  
cable ,  o r  i f  t h e  seeding would r e s u l t  i n  f u e l s  exceed- 
ing the  requirements o f  s tatements  2.308 o r  2.309. 

This s tatement  does not apply when 

1.802 Areas where s l a s h  is buried (see 2.202) should have 
t h e  topso i l  replaced and be seeded t o  p l a n t s  
appropr ia te  t o  t h e  s i t e  and planned uses .  

1.803 A s  a s i t e  p ro t ec t ion  measure when machine p i l i n g  f o r  
burning of  res idues  i n  o r  near  a s tand of t r e e s ,  
s o i l  should not  be pushed i n t o  the  p i l e .  (See a l s o  
statement  1.111 f o r  s i m i l a r  a i r  q u a l i t y  requirement 
covering a l l  p i l e d  res idues .  ) 

WATER QUALITY AND AQUATIC HABITAT 

1.901 S tab le  res idue  ( tha t  which has become incorporated 
i n t o  streambanks and stream channels) w i l l  not be 
removed unless  f i s h  migration i s  blocked o r  channel 
erosion i s  occurring.  

1.902 Unstable res idues  w i l l  be removed from streams i n  
. a manner meeting requirements of s tatements  1 .904,  

1.905, and 1.906, where t h e i r  presence w i l l :  

TE- 1 

TE-2 

TE-4 

WA- 1 

WA- 2 
WA- 3 

E’ See F I- 2  (p. 183) i n  chapter  I V  f o r  d e f i n i t i o n  of f u e l  type c l a s s i f i -  
c a t i o n s  and determination of equivalencies.  
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a .  I nc r ea se  frequency and/or  magnitude o f  
f l u sh- ou t .  

b .  Threaten damage t o  downstream uses  and 
p rope r ty .  

1 .903 Man-caused r e s idues  should no t  be allowed t o  e n t e r  
l i v e  streams. When such r e s idues  have en t e r ed  l i v e  
s t reams ,  s ta tements  1 .901  and 1.902 apply .  

1.904 Removal o f  r e s i dues  from streams w i l l  be accom- 
p l i s h e d  i n  t h e  manner l e a s t  damaging t o  stream- 
banks and channe ls .  

1.905 When t r e a t i n g  r e s idues  a long  l i v e  s t reams ,  a goal  
should be  t o  l eave  i n  p l a c e  s u f f i c i e n t  l i v i n g  
r i p a r i a n  vege t a t i on  t o  shade t h e  water s u r f a c e  and 
t hus  prevent  i nc r ea se s  i n  s t ream temperature  i n  
excess  o f  t h a t  pe rmi t t ed  i n  Federa l ,  S t a t e ,  and 
l o c a l  wate r  c r i t e r i a  con ta ined  i n :  Pub l i c  Law (P.L.) 
92-500, 1972, p .  60; Oregon Adminis t ra t ion  Rules 
(OAR) 41-005 t o  41-070, 1970, p .  37; Revised Code 
o f  Washington (RCW) 90.48, 1973, Sec. 2 .  

EXCEPTION: I n  t h e  case  o f  s e r i o u s l y  d i s ea se-  o r  
i n s e c t - i n f e s t e d  s t ands  o f  t imber ,  t h e  goal  may be 
modif ied t o  avoid f u r t h e r  d e t e r i o r a t i o n  o f  t h e  
a f f e c t e d  watershed .E/ 

1.906 Ripar ian  r e s idues ,  both l i v e  and dead, w i l l  no t  be 
t r e a t e d  i n  a manner which would r e s u l t  i n :  

a .  Levels o f  any in t roduced  chemical exceeding 
e s t a b l i s h e d  Federa l ,  S t a t e ,  and l o c a l  water  
q u a l i t y  c r i t e r i a  contained i n :  P.L.  92-500, 

p .  37; RCW 90.48, 1973, Sec. 2 .  
1972, p .  60; OAR 41-005 t o  41-070, 1970, 

b. Exposure o f  streambank s o i l s  t o  e ro s ion .  

c. D e t e r i o r a t i o n  o f  f i s h  h a b i t a t .  

WA- 3 
WA-5 
WA-6 
WA- 7 

WA-4 

WA-8 
WA-9 

WA- 6 
WA-8 

WA-10 
WA- 11 
WA- 1 2  
WA- 13 

- 9/ 
Land Managers a r e  caut ioned t h a t  t h i s  excep t ion  may be  a t  va r i ance  

with e x i s t i n g  laws on occas ion .  One such occas ion  i s  t h i s  s p e c i f i c  excep t ion .  
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L i s t  2.000 - PubZic Lands Statements 
intended t o  pro tec t  or minimize f o r e s t  
damage from diseases,  f i r e ,  and i n s e c t s  

This l is t  con t a in s  s ta tements  numbered as fol lows : 

2.201 - 2.206, Or ig ina t i ng  wi th  Diseases  Technical  Panel 

2.301 - 2.310, Or ig ina t i ng  with F i r e  Management Panel 

2.401 - 2.411, Or ig ina t i ng  wi th  I n s e c t s  Panel 

S t a t e -  
men t 
No. Pub l i c  Lands Statements  

Documen- 
t a t i o n  

DISEASES 

2.201 To reduce t h e  inc idence  o f  r o o t  d i s e a s e  and decay 
i n  e s t a b l i s h e d  t r e e s ,  no more than  20 pe r cen t  o f  
t imber  s t and  s h a l l  be permi t ted  t o  s u s t a i n  bark 
p e n e t r a t i n g  wounds dur ing  r e s idue  t rea tment  
ope ra t i ons .  

2.202 

2.203 

2.204 

2.205 

2.206 

To reduce t h e  inc idence  of  i n f e c t i o n  i n  a new o r  
e s t a b l i s h e d  t imber  s t and ,  r e s i dues  known t o  be 
co lon ized  by roo t  decay fungi  such as AmniZZaria 
meZZea, Fomes annosus, o r  Poria w e i r i i  s h a l l  no t  
be bu r i ed  o r  worked i n t o  t h e  s o i l  as a planned 
d i s p o s a l  p r a c t i c e .  

Fresh ly  c u t  stumps of  a l l  coniferous spec i e s  
l oca t ed  w i th in  and immediately ad j acen t  t o  developed 
r e c r e a t i o n  si tes and t r e e  seed orchards  should be 
t r e a t e d  with powdered borax t o  p revent  Fomes annosus 
i n f e c t  i on .  

When underburning i s  used as a means of  r e s i due  
r educ t i on  i n  con i fe rous  s t a n d s ,  c a r e  s h a l l  be taken  
t o  hold any cambial damage t o  l e s s  than  2.0 pe r cen t  
o f  t h e  e s t a b l i s h e d  t r e e s .  

All l i v i n g  dwarf m i s t l e t o e - i n f e c t e d  t r e e s  over  4 
feet  high remaining a f te r  f i n a l  h a r v e s t  c u t t i n g  
should be k i l l e d  and t h e  requirements  of s t a t e -  
ment 2.203 met i n  a r e a s  where app l i c ab l e .  

Before equipment i s  moved from a Port-Orford- cedar  
s t and  i n f e s t e d  with Phytophthora ZateraZis t o  an 
un infes ted  s t and ,  s o i l  clumps on such equipment 
s h a l l  be removed by high p r e s su re  washing. 

DI-1 

DI- 2  

DI-3 

DI-1 

DI-4 

D I  -5 

No f o r e s t  r e s i d u e  may be moved from an i n f e s t e d  
t o  an un in f e s t ed  s t and .  

149 



Sta t e-  
' ment Documen- 
No. Public  Lands Statements t a t i o n  

F I R E  

2.301 I n  a l l  ca t egor i e s  of va lue- at- r i sk  f i re- planned F I - 1  
FI-2 

res idue  concent ra t ions  (such as  landings,  por tab le-  F I - 3  
sawmill deb r i s  p i l e s )  and t o  modify t h e  remainder FI-4 
of t he  FI-5 

areas ,  a goal w i l l  be t o  dispose of a l l  man-caused 

a rea  of t h e  a c t i v i t y  t o  a f u e l  hazard 
r a t i n g  equivalent  t o ,  o r  lower than,  an MM c l a s s i -  
f i c a t i o n ,  o r  a s  otherwise defined by land manage- 
ment agency standards (D, NUA). 

EXCEPTION: In a reas  o the r  than s t r a t e g i c  loca t ions  
i d e n t i f i e d  i n  prea t tack  planning,  where s tatements  
a r e  appl ied  c a l l i n g  f o r  t reatments  bene f i t i ng  
s i l v i c u l t u r e ,  s o i l s ,  o r  w i l d l i f e  h a b i t a t ,  these  
s tatements  w i l l  over r ide .  

2.302 

2.303 

2.304 

2.305 

2.306 

In a l l  high and medium va lue- a t - r i sk  f i re- planned 
a reas ,  a goal w i l l  be t o  exceed the  minimum t r e a t -  
ment s e t  f o r t h  i n  2.301 by a t  l e a s t  r e tu rn ing  t h e  
a rea  t o  a fue l  hazard r a t i n g  no g rea t e r  than t h a t  
which ex i s t ed  before  undertaking any a c t i v i t y ,  
provided t h e  p r i o r  r a t i n g  was lower than MI, o r  as 
otherwise defined by land management agency 
standards (D, N U A ) .  

In a l l  high and medium va lue- a t - r i sk  f i re-planned 
a reas ,  res idue  treatment  assoc ia ted  with any man- 
caused res idues  w i l l  include d isposa l  of snags.  

EXCEPTION: I n  a reas  o the r  than on and adjacent  
t o  s t r a t e g i c  l oca t ions  i d e n t i f i e d  i n  p rea t t ack  
planning (see s tatement  2 .306) ,  s tatements  3.815 
through 3.818 apply. 

In high va lue- a t - r i sk  f i re- planned a reas ,  res idues  
from precommercial th inning  should be modified t o  
a f u e l  hazard r a t i n g  equivalent  t o ,  o r  lower than,  
an Mhl c l a s s i f i c a t i o n ,  o r  as otherwise defined by 
land management agency standards (D, NUA). 

In medium value- a t- r i sk  f i re-planned a reas ,  a goal 
w i l l  be t o  develop p rea t t ack  p lans  which inc lude  
i n s t a l l i n g  and maintaining f u e l  breaks concurrently 
with precommercial th inning  whenever t he  f u e l  
hazard exceeds a r a t i n g  of an MM c l a s s i f i c a t i o n ,  
o r  as  otherwise defined by land management agency 
standards . 
A goal w i l l  be t o  develop f i r e  prea t tack  p lans  f o r  
a l l  a r e a s .  

F I - 1  
FI-6 

FI-1 
FI-8 

FI-1 
FI-2 
F I - 3  
FI-4 
FI-5 

F I - 1  
FI-5 
F I  -9 
FI-10 

FI-9 
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Sta t e-  
ment Documen- 
No. Public  Lands Statements t a t i o n  

2.307 In  high and medium va lue- a t - r i sk  f i re-planned a reas ,  F I - 1  
a goal w i l l  be t o  i n s t a l l  and maintain shaded fue l  F I - 7  
breaks i n  s t r a t e g i c  l oca t ions  (such as along r idgetops FI-9 
and along s u i t a b l e  roads) as determined by f i r e  FI-10 
p rea t t ack  planning.  F I - 1 2  

2.308 

2.309 

2.310 

2 .401  

2.402 

2.403 

In high va lue- a t - r i sk  f i re- planned areas ,  a goal 
w i l l  be t o  reduce na tu ra l  f u e l  hazard t o  a r a t i n g  
equivalent  t o  o r  lower than an MM c l a s s i f i c a t i o n ,  
o r  as  otherwise defined by land management agency 
standards . 

In medium o r  low va lue- a t - r i sk  f i re-planned a reas ,  
where na tu ra l  f u e l  hazards and f i r e  r i s k  a r e  high 
i n  concentrated loca t ions ,  a goal w i l l  be t o  reduce 
t h e  f u e l  hazard of t he  concentrat ions t o  a r a t i n g  
equivalent  t o  o r  lower than an M.1 c l a s s i f i c a t i o n ,  
o r  a s  otherwise defined by land management agency 
standards (D, NUA).  

F I - 1  
F I - 2  
FI-3 
F I - 4  
FI-5 
F I - 7  

FI-1 
F I - 2  
F I - 3  
FI-4 
FI-5 
F I - 7  

Prescribed burning w i l l  be t h e  prefer red  method of F I - 1 1  
f u e l  hazard reduct ion ,  provided no more than 20 
percent  o f  e s t ab l i shed  t r e e s  w i l l  s u s t a i n  cambial 
damage (D, NUA) . 

INSECTS 

When an epidemic populat ion of t h e  Douglas- fir  
b e e t l e  is p re sen t ,  green Douglas- fir  res idue  8 
inches o r  l a r g e r  i n  d iamete r  shou ld  be d i sposed  
o f ,  o r  moved a t  l e a s t  35 f e e t  from the  neares t  
s tanding Douglas- fir ,  before the  res idue  is  
a t tacked.  Residue i n  s e l ec t ion- cu t  a reas  should 
have h ighes t  p r i o r i t y  f o r  t reatment .  
res idue  becomes in fe s t ed ,  it should be disposed 
of before t h e  broods emerge (D, NUA).  

I f  t he  

Whenever an epidemic spruce bark b e e t l e  populat ion 
occurs i n  an Engelmann spruce stand and the  area  i s  
acces s ib l e ,  i n f e s t e d  merchantable t r e e s  should be 
removed wi th in  1 year  of  i n f e s t a t i o n  t o  prevent a 
b e e t l e  outbreak (D, NUA). 

A l l  P a c i f i c  s i l v e r  and subalpine f i r  t r e e s ,  includ-  
ing  advance reproduction,  i n fe s t ed  with balsam 
woolly aphid should be f e l l e d  during cu t t i ng  opera- 
t i ons  and/or destroyed during res idue  treatment .  

I N - 1  

I N -  2 

IN-3 
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S t a t e -  
ment Documen- 
No. Pub l i c  Lands Statements  t a t i o n  

2.404 Whenever mountain p ine  b e e t l e s  a r e  p r e s e n t  i n  t h e  IN-4 
suga r  p i n e  f o r e s t  type, any windthrown t imber  i n  
a c c e s s i b l e  a r e a s  should be  removed w i th in  1 y e a r  of  
blowdown t o  p r even t  a b e e t l e  outbreak (D, NUA). 

2.405 

2.406 

2.407 

2.408 

2.409 

2.410 

2.411 

When a mountain p ine  b e e t l e  outbreak occurs  i n  an 
overmature (80-year-old)  lodgepole  p ine  s t and ,  a l l  
i n f e s t e d  t r e e s  as wel l  as a l l  non in f e s t ed  t r e e s  
should be removed before  t h e  new brood emerges. 

EXCEPTION: Merchantable non in f e s t ed  t r e e s  needed 
f o r  shel terwood and r egene ra t i on  as p r e sc r i bed  by 
a s i l v i c u l t u r i s t  w i l l  n o t  be  removed. 

An a c c e s s i b l e  overstocked p o l e - s i z e  ponderosa p i n e  
s t a n d  should be th inned  t o  reduce t h e  ba sa l  a r e a ,  
improve t r e e  v igo r ,  and reduce s u s c e p t i b i l i t y  t o  
mountain p i n e  b e e t l e  a t t a c k s .  

Ponderosa p ine  r e s idues  i n f e s t e d  with p ine  engraver  
b e e t l e  broods should no t  be p i l e d  a g a i n s t  uncut 
t imber .  

Precommercial t h inn ing  o f  ponderosa p ine  should be 
done i n  accord with t h e  fo l lowing:  

a.  I f  done fo l lowing  ove r s to ry  removal i n  t h e  
same s t and ,  t h inn ing  should be delayed u n t i l  
a f t e r  emergence of  p i n e  engraver  b e e t l e  broods 
from t h e  most r e c e n t  logging s l a s h .  

b .  I f  t h e r e  is an e x i s t i n g  high hazard o f  t r e e -  
k i l l i n g  by t h e  p ine  engraver  b e e t l e ,  t h inn ing  
should no t  be done i n  t h e  s p r i n g  o r  summer. 

Where t h e  western p i n e  b e e t l e  i s  p r e s e n t ,  green 
ponderosa p i n e  logging r e s i d u e  l a r g e r  than  1 2  
inches  i n  d iameter  ( l a r g e  end) should no t  be l e f t  
w i th in  35 f e e t  o f  s t and ing  p i n e  t r e e s .  

' 

When western p ine  b e e t l e  i s  p r e sen t  i n  an a c c e s s i b l e  
ponderosa p i n e  s t a n d ,  any i n f e s t e d  windthrown o r  
f i r e - i n j u r e d  t r e e s  should be removed be fo r e  t h e  
broods emerge. 

To prevent  a bu i ldup  o f  Douglas- f i r  b e e t l e  popu- 
l a t i o n s ,  f r e s h  windthrow and f i r e - i n j u r e d  t r e e s  
should be removed w i th in  a 12-month pe r i od .  
Shaded blowdown poses  a g r e a t e r  hazard and should 
have t h e  h ighes t  p r i o r i t y  f o r  t rea tment  (D, NUA) .  

IN-5 

IN-6 

I N-  7 

IN-8 

IN-9 

IN-10 

I N -  1 
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L i s t  3.000 - PubZic Lands Statements 
intended t o  enhance the fores t  environment 

through manipuZative practices 

This l i s t  contains s tatements  numbered as  follows: 

3.601 - 3.608, Or ig ina t ing  with S i l v i c u l t u r e  Technical Panel 

3.804 - 3.818, Origina t ing  with T e r r e s t r i a l  Habitat  Technical Panel- 1 o/ 

Sta t e-  
ment Documen- 
No. Public  Lands Statements t a t i o n  

SILVICULTURE 

3.601 

3.602 

Forest  res idues  c rea ted  by a s i l v i c u l t u r a l  opera- 
t i o n  should be t r e a t e d  so  t h a t  crop t r e e s  a r e  not 
damaged and the  a rea  is acces s ib l e  f o r  fu tu re  harvest  
o r  s i l v i c u l t u r a l  a c t i v i t i e s .  

When any timber harves t  opera t ion  reduces the  
number o f  crop t r e e s  11-inch d.b.h.  o r  l a r g e r  
below 70 t r e e s  pe r  acre  and p l an t ing  w i l l  be 
t h e  method of  r ees t ab l i sh ing  p re fe r r ed  timber 
spec i e s ,  t h e  res idue  should be t r e a t e d  s o  t h a t  
a t  l e a s t  350 p l an t ing  spots  and/or es tab l i shed  
seedl ings  o r  sapl ings  a re  uniformly' d i s t r i b u t e d  
on each ac re .  

EXCEPTION: That por t ion  of  any a rea  needed t o  
meet t h e  requirements of s tatements  3.805 and 
3.806, where appl icable ,  i s  excluded from t h i s  
requirement. 

3.603 When any timber harves t  opera t ion  reduces the  
number o f  crop t r e e s  11-inch d .b .h .  o r  l a r g e r  
below 40 t r e e s  pe r  ac re  and p l an t ing  w i l l  be t h e  
method of r ees t ab l i sh ing  p re fe r r ed  timber spec ies ,  
the  res idue  should be t r e a t e d  so  t h a t  a t  l e a s t  
190 p l an t ing  spots  and/or es tab l i shed  seedl ings  
o r  sapl ings  a r e  uniformly d i s t r i b u t e d  on each 
acre .  

EXCEPTION: That por t ion  of any a rea  needed t o  
meet t h e  requirements of  s tatements  3.805 and 
3.806, where appl icable ,  is  excluded from t h i s  
requirement. 

SI- 1  

SI-1- 

SI- 2 

- lo' Note t h a t  T e r r e s t r i a l  Habi ta t  Technical Panel s tatements  .801 through 
.803 have been made p a r t  of  L i s t  1 .000.  
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S t a t e -  
ment Documen- 
No. Pub l i c  Lands Statements  t a t i o n  

3.604 When e i t h e r  n a t u r a l  o r  d i r e c t  seeding i s  t h e  
method o f  r e s t ock ing  i n  s t ands  where t h e  number 
o f  t r e e s  11- inch d . b . h .  o r  l a r g e r  i s  below minimum 
s tock ing  l e v e l  (see 3.602 o r  3 .603 f o r  app rop r i a t e  
minimum s tock ing  l e v e l ) ,  f o r e s t  r e s i dues  should be 
t r e a t e d  s o  t h a t  enough uniformly d i s t r i b u t e d  mineral  
s o i l  is  exposed t o  achieve r egene ra t i on  o b j e c t i v e s .  

3.605 

3.606 

EXCEPTION: 
t h e  requirements  o f  s ta tements  3 .805 and 3.806, 
where a p p l i c a b l e ,  is  excluded from t h i s  requirement .  

That p o r t i o n  o f  any a r e a  needed t o  meet 

Where t h e  number o f  t r e e s  11- inch d .b .h .  o r  
l a r g e r  is  below minimum s tock ing  ( see  3.602 o r  
3.603 f o r  app rop r i a t e  minimum s tock ing  l e v e l )  
a f t e r  a h a r v e s t ,  80-cubic- foot  o r  l a r g e r  r e s i due  
p i e c e s  should be reduced t o  f i v e  o r  fewer p i e c e s  
p e r  a c r e .  Smaller  ma t e r i a l  s h a l l  be l e f t  i n  
p l a c e  t o  p r o t e c t  a g a i n s t  temperature  extremes 
and t o  r e t a i n  s o i l  mois ture ,  provided t h e  
requirements  o f  s ta tements  3.602 through 3.604 
a r e  a l s o  met (D, N U A ) .  

EXCEPTIONS: S t r a t e g i c  l o c a t i o n s  i d e n t i f i e d  by 
p r e a t t a c k  p lanning  a r e  s p e c i f i c a l l y  excluded 
from a p p l i c a b i l i t y  o f  t h i s  s t a t emen t .  Where 
s ta tement  3.607 a p p l i e s ,  it s h a l l  govern. 

Live r e s idues  competing with crop t r e e s  should be 
c o n t r o l l e d  as fol lows : 

a .  

b .  

During t h e  first  5 years  a f t e r  es tab l i shment  
o f  crop trees, brush spec i e s  should be con- 
t r o l l e d  as needed be fo r e  l o s s  of dominance 
by t h e  crop t r e e s  and as needed be fo r e  t h e r e  
i s  a marked e f f e c t  on s u n l i g h t  and/or a v a i l -  
a b l e  s o i l  mois ture  necessary  f o r  c rop- t r ee  
s u r v i v a l .  

A f t e r  t h e  first  5 yea r s ,  competing l i v e  
r e s idues  should be c o n t r o l l e d  whenever t h e  
h e i g h t  o f  t h e  competi t ion exceeds two- th i rds  
of  crop t r e e  h e i g h t .  

EXCEPTIONS: That p o r t i o n  of any a r e a  needed t o  meet 
t h e  requirements  o f  s ta tements  3.805 and 3.806, 
where a p p l i c a b l e ,  i s  excluded from t h i s  requirement .  
When s ta tement  3.812 a p p l i e s ,  it s h a l l  govern un l e s s  
s ta tement  3.607 a l s o  a p p l i e s ,  i n  which case  s ta tement  
3.607 t ake s  precedence.  

S I- 2  

SI-2 
S I- 3  

S I - 4  
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No. Public  Lands Statements t a t i o n  

3.607 Forest  res idues  t h a t  encourage buildup of animal SI-5 
populat ions which w i l l  prevent  establ ishment and 
growth of an adequate number of crop t r e e s  should 
be t r e a t e d .  

3.608 Forest  res idues  should be t r e a t e d  so  t h a t  prescr ibed  
f i r e  can be used t o  cont ro l  invading vegeta t ion  
which w i l l  reduce growth r a t e  by a t  l e a s t  20 percent  
and t o  prepare seed bed f o r  na tu ra l  o r  d i r e c t  seeding. 

TERRESTRIAL HABITAT 

3.804 When broadcast burning i s  used f o r  res idue  reduction,  
a t  l e a s t  50 percent  of t h e  a rea  should be burned. 

3.805 When unmerchantable mater ia l  i s  yarded i n  l i e u  of 
o the r  t reatments  on c l ea rcu t s  used by w i l d l i f e ,  10  
percent  o f  t h e  a rea  should be l e f t  s u i t a b l e  f o r  
b ig  game cover. (Sui tab le  b ig  game cover i n  l a rge  
c l ea rcu t s  is  defined f o r  t h i s  purpose as  undisturbed 
res idue  i n  an a rea  o f  a t  l e a s t  5,000 square f e e t  
and measuring 3-6 f e e t  high over 70 percent  of t he  
a rea . )  Such areas  should be d i s t r i b u t e d  throughout 
t h e  c l e a r c u t ,  p re fe rab ly  placed on loca t ions  of 
low p roduc t iv i ty  and/or which are inoperable o r  
marginal f o r  t racked o r  wheeled equipment. 

EXCEPTIONS: S t r a t e g i c  loca t ions  i d e n t i f i e d  by pre-  
a t t ack  planning a r e  s p e c i f i c a l l y  excluded from 
a p p l i c a b i l i t y  of t h i s  s tatement .  Also, i f  meeting 
t h i s  s tatement  w i l l  i n t e r f e r e  with crop t r e e  
establ ishment o r  growth, statement 3.607 w i l l  apply. 

3.806 When res idue  i s  t r e a t e d  on slopes of l e s s  than 
30 percent  t o  enhance domestic l ives tock  and b ig  
game h a b i t a t ,  10 percent  of  t he  a rea  w i l l  remain 
s u i t a b l e  f o r  b ig  game cover. 
res idue  is not  otherwise requi red ,  such areas  
should rece ive  treatment  s o  t h a t  a t  l e a s t  75 percent  
of t he  area not i n  game cover i s  l e f t  i n  a condit ion 
t h a t  w i l l  f a c i l i t a t e  movement of animals. (Sui tab le  
b ig  game cover i s  defined f o r  t h i s  purpose t h e  same 
as i n  s tatement  3.805, e,xcept t h a t  i n  p a r t i a l l y  cu t  
timber s tands  an equivalency the re to  may be de t e r -  
mined on t h e  ground from a combination of uncut 
t imber,  undisturbed understory vegeta t ion ,  and 
res idues  t o  be p i l e d . )  

When treatment  of 

SI-6 

TE-3 

TE-5 

TE-6 
TE-9 

(EXCEPTIONS on p .  156 . )  
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EXCEPTIONS: S t r a t e g i c  l o c a t i o n s  i den t i , f i ed  by 
p r e a t t a c k  p lanning  a r e  s p e c i f i c a l l y  excluded from 
a p p l i c a b i l i t y  o f  t h i s  s t a t emen t .  Also,  i f  meeting 
t h i s  s ta tement  w i l l  i n t e r f e r e  with crop t r e e  e s t ab-  
l ishment  o r  growth, s ta tement  3.607 w i l l  app ly .  

3.807 On de s igna t ed  c r u c i a l  win te r  ranges i n  f o r e s t e d  
a r ea s  wi th  b i t t e r b r u s h ,  r e s i due  w i l l  be t r e a t e d  
so  t h a t  a t  least  90 pe r cen t  o f  t h e  b i t t e r b r u s h  
p l a n t s  s u r v i v e .  (Survive means t h a t  p l a n t s  remain 
a l i v e  and have t h e  a b i l i t y  t o  sp rou t  t h e  fo l lowing  
y e a r .  ) 

3.808 I n  t h e  l odgepo l e- b i t t e rb ru sh  community, a t  least  
50 pe rcen t  o f  t h e  o r i g i n a l  b i t t e r b r u s h  p l a n t s  
must su rv ive  logging and r e s i d u e  t r e a tmen t .  
(Survive means t h a t  p l a n t s  remain a l i v e  and have 
t h e  a b i l i t y  t o  sp rou t  t h e  fo l lowing  y e a r . )  

3.809 On des igna ted  l i v e s t o c k  and b i g  game t r a i l s  and 
along a l l  fence  l i n e s ,  100 pe r cen t  o f  a l l  logging 
and/or  l and  c l e a r i n g  r e s i d u e  l a r g e r  than 3- inch 
d iameter  w i l l  be removed and t h e  remaining mate- 
r i a l  w i l l  n o t  exceed 6- inch dep th .  

3.810 When removing encroaching t r e e s  f o r  p r e s e r v a t i o n  
of  l a r g e  huckleber ry  f i e l d s ,  t h r e e  t o  f i v e  fir o r  
hemlock t r e e s  p e r  a c r e  w i l l  be r e t a i n e d .  

3.811 On c l e a r c u t s  where temporary huckleber ry  produc- 
t i o n  i s  proposed, logs  l a r g e r  than 20-inch diameter  
and 20- foot  l eng th  w i l l  be removed and t h e  a r e a  
broadcas t  burned. 

3.812 Where s i l v i c u l t u r a l  planning c a l l s  f o r  chemical o r  
o t h e r  c o n t r o l  o f  10-acre  o r  l a r g e r  b ru sh f i e ld s  
important  f o r  w i l d l i f e  h a b i t a t ,  no t  more than  one- 
h a l f  of  each a r e a  should be t r e a t e d  i n  any 5-year  
pe r i od .  I f  a b r u s h f i e l d  exceeds 100 a c r e s ,  t r e a t -  
ment w i l l  be d i scont inuous  throughout t h e  a r e a .  

EXCEPTIONS: S t r a t e g i c  l o c a t i o n s  i d e n t i f i e d  by 
p r e a t t a c k  p lanning  a r e  s p e c i f i c a l l y  excluded from 
a p p l i c a b i l i t y  o f  t h i s  s t a t emen t .  Also,  i f  meeting 
t h i s  s ta tement  w i l l  s e r i o u s l y  i n t e r f e r e  with c rop  
t r e e  es tab l i shment  o r  growth, s ta tement  3.607 w i l l  
app ly .  

3.813 Where f o r e s t  r e s i d u e  i s  chipped, depth o f  ch ips  i n  
a r ea s  expected t o  grow vege t a t i on  s h a l l  no t  exceed 
1 inch .  

TE- 7 

TE- 8 

TE-9 

TE-10 

TE-11 

TE-12 

TE-13 
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3.814 When res idues  a re  windrowed, breaks w i l l  be provided TE-14 
f o r  passage of  b ig  game animals and/or l ives tock  
whenever windrows cross  a na tu ra l  route  of  t r a v e l .  
Breaks w i l l  be about 10 f e e t  wide and a t  i n t e r v a l s  
of not more than 200 f e e t .  

3.815 Where the re  a r e  snags i n  p a r t i a l  cu t  a reas ,  an 
average of two snags pe r  acre  should be l e f t . f i /  
Unmerchantable snags t h a t  pose a ser ious  f i r e  o r  
s a f e t y  hazard w i l l  be removed. 

EXCEPTION: This statement is s p e c i f i c a l l y  excluded 
from app l i ca t ion  t o  a reas  on and adjacent  t o  
s t r a t e g i c  loca t ions  i d e n t i f i e d  i n  prea t tack  
planning (see s tatements  2.303 and 2.306). 

3.816 Where c u l l  t r e e s  i n  t h e  dominant crown pos i t i on  a r e  
found i n  p a r t i a l  cu t  a reas  and b i rd  h a b i t a t  requi re-  
ments need t o  be met, a t  l e a s t  one but preferably  
two t o  f i v e  c u l l  t r e e s  should be l e f t  pe r  acre .  

EXCEPTION: In areas on and adjacent  t o  s t r a t e g i c  
loca t ions  i d e n t i f i e d  i n  prea t tack  planning, c u l l  
t r e e s  t o  be l e f t  w i l l  exclude those judged l i k e l y  
t o  become snags o r  snag tops during the  i n t e r v a l  
before the  next  c u t t i n g  cycle (see statements 2.303 
and 2.306). 

3.817 When poss ib l e ,  a t  l e a s t  one s tub  pe r  acre ,  l e s s  
than 12 f e e t  high,  w i l l  be l e f t  i n  c l ea rcu t  a r eas .  

EXCEPTION: This statement i s  Spec i f i ca l ly  excluded 
from app l i ca t ion  t o  a reas  on and adjacent  t o  
s t r a t e g i c  loca t ions  i d e n t i f i e d  i n  prea t tack  
planning (see s tatements  2.303 and 2.306). 

3.818 Snags should be l e f t  i n  groups of two t o  f i v e  o r  
more pe r  acre  wi th in  leave s t r i p s  bordering 
c l ea rcu t  a r eas .  

EXCEPTION: This s tatement  i s  s p e c i f i c a l l y  excluded 
from app l i ca t ion  t o  a reas  on and adjacent  t o  
s t r a t e g i c  loca t ions  i d e n t i f i e d  i n  prea t tack  plan-  
ning (see s tatements  2.303 and 2.306). 

TE-15 

TE-15 
TE-16 

TE-15 

TE-15 

- Land managers a r e  cautioned t h a t  t he re  a re  s a f e t y  laws 
and o the r  laws r e l a t i v e  t o  t h i s  s tatement .  
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PRIVATE LANDS GUIDELINES 

Objectives and Goals for Private Lands 
Nearly a l l  f o r e s t  land owners regard  proper  land management as a respons i-  

b i l i t y  t o  s o c i e t y .  Wood and wood-fiber bu i l d ing  m a t e r i a l s  and o t h e r  p roduc ts  
from p r i v a t e  f o r e s t  l ands  c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  comfort hnd wel l- being 
of mankind and w i l l  g a i n  i n  importance as  s o c i a l  and economic c o s t s  o f  s u b s t i t u t e  
ma t e r i a l s  con t inue  t o  e s c a l a t e .  I n  developing gu ide l i ne s  f o r  p r i v a t e  l ands ,  t h e  
P r i v a t e  Lands Management Decis ions Panel recognized a need t o  main ta in  a r e a l i s -  
t i c  balance between a l l  of man's needs.  

P r i v a t e  p rope r ty  r i g h t s  and resource  ownership have been and are i m  o r t a n t  
f a c t o r s  i n  t h e  economic development and s t r e n g t h s  of  t h e  United States.!!!!/ This 
p r i d e  o f  ownership and t h e  income der ived  from f o r e s t  resource  uses and manufac- 
t u r i n g  produc ts  have provided key i n c e n t i v e s  t o  improve f o r e s t r y .  Benef i t s  from 
f o r e s t  l and  can accrue  t o  p r i v a t e  owners on ly  as incomes exceed c o s t s .  E s t h e t i c  
b e n e f i t s  and o p p o r t u n i t i e s  f o r  r e c r e a t i o n  a r e  achieved on p r i v a t e  land as 
byproducts .  Uneconomic r e s idue  t rea tments  over  and beyond t h a t  necessary  f o r  
hazard r educ t i on  and s i t e  p r epa ra t i on  can thus  have l i t t l e  need o r  i n t r i n s i c  
va lue  i n  management o f  p r i v a t e  l and  except  where p u b l i c  good w i l l  i s  involved.  
Tree farmers  b e l i e v e  t h a t  t h e  presence  of a l l  s t age s  o f  a produc t ive  vigorous 
f o r e s t  on t h e i r  p r o p e r t i e s ,  i nc lud ing  t h e  small p a r t  o f  t h e  dynamic n a t u r a l  
mosaic t h a t  i s  be ing  ha rve s t ed ,  i s  both necessary  and p l e a s i n g  t o  s e e  on 
working t r e e  farms. 

P r i v a t e  f o r e s t  land ownership encompasses a l a r g e  number o f  i nd iv idua l s  
and co rpo ra t i ons  wi th  land ho ld ings  o f  many d i f f e r e n t  s i z e s .  
management o b j e c t i v e s  w i l l  va ry  with d i f f e r e n t  ownerships.  P r i v a t e  f o r e s t  land 
holdings may be as l i t t l e  as 5 a c r e s  o r  as l a r g e  as hundreds o f  thousands o f  
a c r e s .  Management o b j e c t i v e s  may vary from r e t e n t i o n  f o r  e s t h e t i c  reasons  t o  
commercial t imber  p roduc t ion .  Ownership may vary from absen tee  i nd iv idua l  owners 
t o  l a r g e  co rpo ra t i ons  with well-equipped f o r e s t r y  s t a f f s .  Such a d i v e r s i t y  of  
owners and o b j e c t i v e s  a l s o  r e f l e c t s  a d i f f e r e n c e  i n  phys i ca l  and f i n a n c i a l  
c a p a b i l i t i e s  t o  c a r r y  o u t  p r e sc r i bed  f o r e s t  p r a c t i c e s .  

Qui te  obviously,  

Any gu ide l i ne  s ta tements  w r i t t e n  f o r  f o r e s t  r e s i due  r educ t i on  on t h e s e  
lands must t ake  i n t o  account t h i s  d i v e r s i t y  of  ownerships,  ob ' j ec t ives ,  and 
c a p a b i l i t i e s  through f l e x i b i l i t y .  I n  some i n s t ances ,  f i n a n c i a l  i n c e n t i v e s  f o r  
accomplishing c e r t a i n  s t a t e d  goa l s  a r e  necessary ,  Some gu ide l i ne s  must, o f  
n e c e s s i t y ,  be s imply s t a t e d  as worthy goa ls  t o  be a t t a i n e d  i f  they  a r e  w i th in  
t h e  landowner's o b j e c t i v e s  and c a p a b i l i t i e s .  On t he  o t h e r  hand, some should be 
s t a t e d  as  minimum requirements  necessary  t o  i n s u r e  t h e  shared  r e s p o n s i b i l i t y  
f o r  p r o t e c t i o n  o f  cont iguous lands ,  flow-through s t reams ,  ambient a i r  q u a l i t y ,  
and f i s h  and w i l d l i f e .  The Panel members be l i eved ,  however, t h a t  hard and fas t  
r u l e s  t h a t  go beyond ach iev ing  t he se  s p e c i f i c  purposes ,  and t h a t  i n t e r f e r e  with 
t h e  landowner's r i g h t  t o  manage and use h i s  p rope r ty  i n  accordance with h i s  
o b j e c t i v e s ,  would no t  be  workable.  They a l s o  recognized t h a t  l o s s  o f  p r i v a t e  

- '*' See a l s o  t h e  d i s cus s ion  of  p r i v a t e  p rope r ty  and i t s  r e l a t i o n  t o  t h e  
d o c t r i n e  o f  n a t u r a l  r i g h t s ,  FI-14 (p. 196) of  chap te r  I V .  
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p rope r ty  r i g h t s  must o f t e n  be compensated f o r  and t h a t  any undue requirements 
p laced  on p r i v a t e  l ands  f o r  t h e  p u b l i c  b e n e f i t  should thus  be more app rop r i a t e ly  
pa id  f o r  by t h e  p u b l i c .  

The evolu t ion  o f  Fores t  P r a c t i c e s  Acts w i th in  t h e  S t a t e s  o f  Oregon and 
Washington and t h e  development of  s e l f - r e g u l a t i n g  f o r e s t  p r a c t i c e  r u l e s  by 
committees of  p r i v a t e  f o r e s t  land owners a r e  a mat te r  of  s p e c i a l  p r i d e .  They 
a r e  a l s o  evidence o f  a high l e v e l  o f  coopera t ion  t h a t  e x i s t s  between t he se  
i nd iv idua l  o r  co rpo ra t e  owners and t h e  pub l i c  r egu l a to ry  agenc ies ,  p rog re s s ing  
s t e a d i l y  forward s i n c e  t h e  l a t e  1930 ' s .  I t  was then  t h a t  b e t t e r  economic 
s t a b i l i t y  and a diminished danger of  l o s s  from f i r e  provided a s o l i d  b a s i s  f o r  
planned r e f o r e s t a t i o n . g /  

The P r i v a t e  Lands Management Decis ions Panel has c a r e f u l l y  considered many 
t e chn i ca l  recommendations f o r  f o r e s t  r e s i due  reduc t ion  wi th in  t h e  b r i e f  t ime 
and resources  a v a i l a b l e  t o  i t .  I t  has accepted many o f  t h e  t e chn i ca l  recommenda- 
t i o n s  as gene ra l l y  d e s i r a b l e ,  y e t  has  found i t  necessary  t o  r e j e c t  o t h e r s  as  
going beyond t h e  necessary  environmental o b j e c t i v e s  f o r  p r i v a t e  l ands ,  and as  
i n t e r f e r i n g  wi th  t h e  f l e x i b i l i t y  of management needed f o r  t h e s e  l ands .  This 
chap te r  r e f l e c t s  t h e  d e s i r e  o f  Panel members t o  p r e s s  forward i n  ach iev ing  r e t en-  
t i o n  of  e co log i ca l  and environmental i n t e g r i t y  on f o r e s t  lands i n  t h e  P a c i f i c  
Northwest. 

Private Lands Guideline Lists 
L i s t  1.000 - Prioate Lands Statements intended t o  

protect  the environmentaZ e Zements--air, 
soiZ, water qual i ty ,  and es thet ics  

This  l is t  conta ins  s ta tements  numbered as  fo l lows:  

1.151 - 1.163,  Or ig ina t i ng  with A i r  Qua l i ty  Technical  Panel 

1.551, Or ig ina t i ng  with Recreat ion Technical Panel 

1.751 - 1.778, Or ig ina t i ng  with S o i l s  Technical Panel 

1.851, Or ig ina t i ng  with T e r r e s t r i a l  Habi ta t  Technical  Panel- 13/ 

1.951 - 1.956, Or ig ina t i ng  wi th  Water Qua l i t y  and Aquatic Hab i t a t  Technical  
Panel 

- 13' This  s ta tement  i s  c l o s e l y  a l l i e d  with s o i l s  and i s  thus  inc luded  i n  
List 1 .000.  
3.000. 

Other s ta tements  o r i g i n a t i n g  with t h i s  Panel a r e  found i n  List 
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A I R  QUALITY 

1 .151  Whenever it has been determined t h a t  o v e r a l l  environ-  A I - 1 3  
mental q u a l i t y  i s  b e s t  served by prov id ing  some kind 
of  f i r e  t rea tment  o f  f o r e s t  r e s i dues ,  such burning 
w i l l  be  done i n  conformity with t h e  smoke management 
p l an  s p e c i f i e d  by S t a t e  law (see proposed Model 
Smoke Management Plan i n  appendix 2 ) .  

1.152 

1 .153  

1.154 

1.155 

1.156 

1.157 

1.158 

1.159 

Within a land management admin i s t r a t i ve  u n i t  o r  
subun i t ,  t h e  land manager should determine t h e  
annual average number of  a v a i l a b l e  burning days 
and u se  t h i s  de te rmina t ion  i n  e s t a b l i s h i n g  burning 
p r i o r i t i e s  and o b j e c t i v e s  t h a t  a r e  wi th in  t h e  u n i t ' s  
c a p a b i l i t y  t o  meet a i r  q u a l i t y  s t anda rds .  

When burning can be  accomplished without  v i s i b l e  o r  
o therwise  ob j ec t i onab l e  emissions (such as with use  
o f  a i r  c u r t a i n  type  equipment),  compliance with t h e  
smoke management p l an  is assumed. 

Concent ra t ions  o f  f o r e s t  r e s i dues  t h r e a t e n i n g  t o  
r e s u l t  i n  a smoke episode from w i l d f i r e  are candi-  
d a t e s  f o r  t rea tment  by burning.  When a n a l y s i s  
shows t h e  t h r e a t  t o  a smoke- sensi t ive a r e a  from 
a w i l d f i r e  i s  a g r e a t e r  p o t e n t i a l  nu isance  than 
would be t h e  smoke from t h e  burning ope ra t i on ,  
burning may be undertaken.  

A f i r i n g  sequence must be designed t o  achieve maxi- 
m u m  r a t e  o f  energy ou tpu t  where a s t r ong  convect ion 
column is needed f o r  smoke d i s p e r s a l  a t  high l e v e l s .  

P i l e s  o r  windrows must be mopped up when burning 
o b j e c t i v e s  have been met. 

P i l e s  o r  windrows should be made s u f f i c i e n t l y  
l a r g e ,  c o n s i s t e n t  with s a f e t y  cons ide r a t i ons ,  t o  
a f f o r d  complete combustion w i th in  t h e  c o n s t r a i n t s  
of  p i l i n g  method, machinery, and surrounding s t a n d .  

I f  b roadcas t  burning is t h e  p r e sc r i bed  t rea tment  
f o r  c l e a r c u t  r e s i due  c o n t r o l ,  f u e l s  4 inches  and 
under should r e a d i l y  i g n i t e  and support  r ap id  
spread .  In  meeting t h i s  requirement ,  f u e l  
mois ture  s t i c k s  may be used t o  i n d i c a t e  favor-  
a b l e  f u e l  cond i t i on .  

When t rea tment  i s  t o  be by burning and smoke from 
any burning ope ra t i on  may i n t e r f e r e  with veh i cu l a r  
t r a f f i c ,  t h e  person r e spons ib l e  f o r  t h e  j o b  w i l l  

A I - 1  

AI-12 

AI-10 
F I - 1 2  

AI-11 

AI-7 - 

AI-8 

AI-9 

AI-2 
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provide flagmen, s igns ,  and o the r  measures 
acceptable t o  l oca l  t r a f f i c  s a f e t y  law enforce- 
ment agencies. 

1.160 

1.161 

1 162 

1.163 

1.551 

1 .751  

When smoke from any burning operat ion may i n t e r -  
f e r e  with a i r p o r t  opera t ions ,  the  adminis t ra tor  
of t he  smoke management plan should n o t i f y  the  
Federal Aviation Administration and the  a i r p o r t  
manager as f a r  i n  advance of burning as poss ib l e .  

Where res idues  a r e  t o  be burned i n  p i l e s  o r  windrows, 
such must be s u f f i c i e n t l y  f r e e  of d i r t  and be 
compact enough t o  -achieve a f i r e  s u f f i c i e n t l y  hot 
t o  meet smoke management objec t ives  . 
Chunking-in, i f  requi red ,  should be done a t  i n t e r v a l s  
s u f f i c i e n t  t o  maintain 

When no a l t e r n a t i v e  t o  
may be l e f t  i f ,  i n  t he  
t h e  r i s k  of a w i l d f i r e  
low. 

a hot f i r e .  

burning i s  ava i l ab le ,  res idue  . 
judgment of t he  land manager, 
smoke episode is acceptably 

RECREATION 

Where t h e  f o r e s t  land manager has determined t h a t  
s cen ic  values w i l l  be given spec ia l  cons idera t ion  
(as i n  roadside s t r i p s  o r  where publ ic  use i s  
encouraged), objec t ionable  f o r e s t  residues should 
be modified i n  a manner which w i l l  minimize the  
time requi red  t o  revegeta te  t h e  area  and enhance 
i t s  appearance. 

SOILS 

Broadcast burning is not  des i r ab le  when: 

a .  So i l  organic matter  is  l e s s  than 3 percent ,  o r  

b .  So i l  depth i s  less than 24 inches,  o r  

c. So i l  f e r t i l i t y  i s  low. 

EXCEPTION: When f e r t i l i t y  alone limits broadcast 
burning, a l t e r n a t i v e s  may be e i t h e r  t o  burn and 
then apply f e r t i l i z e r  t o  upgrade f e r t i l i t y  o r  t o  
burn and accept a temporary lessening  of timber 
growth as a t r ade  o f f  f o r  p ro t ec t ion  agains t  f i r e ,  
i n s e c t s ,  and d i sease .  

A I - 3  

A I  - 4  

AI-6 

AI-10 

RE-2 

SO-3 

SO-4 

so-5 
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1.752 , Broadcast burning i s  genera l ly  not advisable when 
l i t t e r  depth is l e s s  than I inch.  

SO- 7 

EXCEPTION: 
s tands of  ea s t e rn  Oregon and Washington. 

In pure ponderosa p ine  and pure jun ipe r  

1.753 Broadcast burning should be used on s lopes  g r e a t e r  
than 60 percent  only where necessary t o  abate an 
extreme f i r e  hazard o r  t o  accomplish a s i l v i c u l t u r a l  
ob jec t ive .  In a l l  cases ,  care  must be taken t o  
in su re  t h a t  t h e  humus l aye r  i s  not destroyed by a 
f i r e  h o t t e r  than necessary.  

so-9 
FI -11  
FI- 12 
SI -6 

1.754 Broadcast burning i s  permit ted on f ine-  and 
medium-textured s o i l s  providing the  duff l aye r  
i s  not destroyed.  

so-1 

1.755 Broadcast burning should be done with reasonable 
precaut ions  taken t o  p r o t e c t  t he  duff l aye r  on 
coarse  s o i l s  where t h e  ava i l ab le  s o i l  moisture 
holding capaci ty  is less  than 2 inches p e r  foo t  
of depth.  

so-2 

1.756 so- 1 Broadcast burning should be done with reasonable 
precaut ions  taken t o  p r o t e c t  t he  duff  l aye r  on 
f ine- t ex tu red  s o i l s .  

1.757 so-2 
SO-6 
so-11 
so-12 

When broadcast  burning i s  done, reasonable pre-  
cautions should be taken t o  p ro t ec t  t he  duff  l aye r  
on south s lopes  where s o i l  t e x t u r e  i s  coarse and 
a v a i l a b l e  s o i l  moisture holding capaci ty  i s  l e s s  
than 2 inches pe r  foot  of depth.  

Broadcast burning should be done with reasonable 
precaut ions  taken t o  p ro t ec t  t he  duff  l aye r  
where the  s o i l  t e x t u r e  i s  coarse .  

1.758 

1.759 

so-2 
so-11 

Broadcast burning should be performed i n  a manner 
t h a t  w i l l  no t  des t roy  the  duff  l aye r  on s o i l s  of 
any t e x t u r e  o r  on any slope where the  s o i l  moisture 
holding capaci ty  i s  l e s s  than 2 inches pe r  foot  of  
depth. 

SO-6 
so-11 

1.760 Broadcast burning should be done only when reason- 
ab le  precaut ions  a re  taken t o  p ro t ec t  the  duff  
l aye r  on s o i l s  of any t e x t u r e  and on any s lope  
where t h e  exposure i s  souther ly .  

so-11 
so-12 

1.761 Broadcast burning i s  not  recommended a t  high eleva-  
t i o n s  where s o i l s  a r e  sub jec t  t o  f r o s t  heaving. 

SO-13 
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1.762 Lopping and s c a t t e r i n g  s h a l l  be the  prefer red  
method of  t reatment  on coarse- textured s o i l s .  

1.763 

1.764 

1.765 

1.766 

1.767 

1.768 

1.769 

EXCEPTION: When i n  c o n f l i c t ,  t he  S t a t e  requi re-  
ments s h a l l  govern. 

When f ine-  o r  medium-textured s o i l s  a r e  wet, it 
i s  good p r a c t i c e  t o  avoid crushing of res idues  ( i . e . ,  
moisture exceeds 1 0  percent  i n  t he  top 6 inches) .  

When t h e  s lope  exceeds 30 percent ,  crushing of  r e s i -  
dues by o the r  than systems suspended by cable should 
be avoided. 

On any s lope  o r  on s o i l  o f  any t ex tu re ,  and where 
crushing i s  t h e  only ava i l ab le  a l t e r n a t i v e  f o r  res idue  
treatment ,  no l e s s  than a 25-percent s o i l  shade cover 
should be l e f t  where t h e  ava i l ab le  s o i l  moisture 
holding capaci ty  i s  l e s s  than 2 inches per  foot  of  
depth. 

On any s lope  o r  on s o i l  of any t ex tu re ,  crushing of  
res idues  w i l l  be permit ted provided s u f f i c i e n t  soil 
shade cover i s  maintained f o r  successful  seedl ing  
establ ishment.  

Machine-piling o f  res idues  i s  acceptable provided 
mater ia l  of l e s s  than 3 inches i n  diameter i s  
l e f t  on t h e  ground when: 

a. So i l  organic matter  i s  l e s s  than 3 percent .  

b .  S o i l  depth i s  less  than 24 inches.  

c .  S o i l  f e r t i l i t y  i s  low. 

d .  L i t t e r  depth is l e s s  than 1 inch.  

Machine-piling of  res idues  on slopes of over 35 
percent  should be discouraged except where such 
operat ion can be performed without permanent o r  
long l a s t i n g  s o i l  damage. 

EXCEPTION: In t he  Siskiyou Province (Province 
0 3 ) ,  30 percent  should be t h e  maximum i n  t h i s  
s tatement .  

When s o i l  t ex tu re  is f i n e  o r  medium, and when 
ava i l ab le  s o i l  moisture i n  t he  sur face  6 inches 
exceeds 10 percent ,  machine-piling o f  res idues  
should be avoided. 
(EXCEPTIONS on p. 164.) 

so-15 

so- 1 

SO-8 

SO-6 

so-12 
SI-3 

SO-3 

SO-4 

so-5 

so- 7 

SO- 8 

so-1 
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EXCEPTIONS: 

1.770 

1.771 

1.772 

1.773 

1.774 

1.775 

1.776 

a. Road rights-of-way. 

b. Equipment exerting less than & pounds per 
square inch of bearing surface. 

When soil texture is fine and when soil moisture 
in the surface 6 inches exceeds 10 percent, machine- 
piling of residues should be avoided to prevent 
compaction of soil. 

EXCEPTIONS: 

a. Road rights-of-way 

b. Equipment exerting less than & pounds per square 
inch of bearing surface. 

When soil texture is coarse and when soil moisture 
holding capacity is less than 2 inches per foot of 
depth, machine-piling of residues will be permitted 
provided sufficient soil shade cover is maintained 
for successful seedling establishment. 

When soil texture is coarse, machine-piling of 
residues will be permitted provided sufficient 
soil shade cover is maintained for successful 
seedling establishment on southerly exposures. 

When soil texture is coarse, machine-piling should 
not remove the duff layer. 

On all soils and on all slopes, when .available 
soil moisture holding capacity is less than 2 
inches per foot of depth, machine-piling of 
residues will be permitted provided sufficient 
soil shade cover is maintained for successful 
seedling establishment. 

On all soils and on all southerly exposed slopes, 
machine-piling will be permitted provided suffi- 
cient soil shade cover is maintained for successful 
seedling establishment. 

At high elevations and on all soils and all slopes 
where the area is subject to frost heaving, machine- 
piling of residues will be permitted provided suffi- 
cient soil shade cover is maintained for successful 
seedling establishment. 

so-1 

so-2 
SO-6 

so-2 
so-12 

so-2 

SO-6 

so-12 

SO-13 
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1.777 On coarse- textured s o i l s  and on souther ly  
exposures where ava i l ab le  s o i l  moisture hold- 
ing  capaci ty  i s  less than 2 inches pe r  foot  of 
depth, machine-piling of residues is not d e s i r -  
ab le  where t h e  t o t a l  s o i l  displacement from a l l  
t reatments  w i l l  exceed 15 percent  of t h e  a rea .  

1.778 

1.851 

1.951 

1.952 

On s o i l  o f  any t ex tu re ,  on any exposure and any 
s lope ,  lopping and s c a t t e r i n g  is t h e  prefer red  
method o f  t r e a t i n g  f o r e s t  res idues  unless  
otherwise s p e c i f i c a l l y  excluded by preceding 
statements .  

TERRESTRIAL HABITAT 

As a s i t e  p ro t ec t ion  measure when machine-piling 
f o r  burning o f  res idues  i n  o r  near  a s tand o f  
t r e e s ,  care  should be taken t o  minimize s o i l  
being pushed i n t o  t h e  p i l e s  of deb r i s .  (See 
statement  1.161, f o r  s i m i l a r  a i r  q u a l i t y  requi re-  
ment covering a l l  p i l e d  r e s idues . )  

WATER QUALITY AND AQUATIC HABITAT 

Generally, s t a b l e  res idue  ( tha t  which has become 
incorporated i n t o  streambanks and stream channels) 
should not  be removed unless  f i s h  migration is 
blocked o r  channel erosion i s  occurring and then 
only i f  approval f o r  t he  removal is secured 
from t h e  S t a t e  f i s h e r y  agency. 

Man-caused res idues  w i l l  not be allowed t o  remain 
i n  perennia l  streams, provided t h e i r  removal is  
i n  compliance with S t a t e  law and t h e i r  removal w i l l  
not  damage streambanks and channels, when t h e i r  
presence w i l l  r e s u l t  i n :  

a. 

b .  

C .  

Streambank erosion before,  during, o r  a f t e r  
stream clearance opera t ions .  

Reduction of  sur face  d isso lved  oxygen l e v e l s  
below t h a t  requi red  by S t a t e  law. 

Deposition o f  q u a n t i t i e s  of f i n e  debr is  on 
the  streambed which w i l l  decrease dissolved 
oxygen l e v e l s  o r  reduce waterflow i n  t h e  
subgravel environment below l eve l s  requi red  
by S t a t e  law. 

so-2 
so-12 

SO-16 

TE-4 

WA- 1 

WA-3 
WA-4 
WA-5 
WA- 6 
WA- 7 
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1.953 When res idues  a r e  t r e a t e d  along perennia l  streams, WA-8 
s u f f i c i e n t  l i v e  r i p a r i a n  residues (streambank shrubs 
and t r e e s )  providing shade t o  the  water sur face  
should be l e f t  i n  p lace  t o  prevent  unacceptable 
increases  i n  stream temperature, except as permit ted 
i n  e s t ab l i shed  Federal and S t a t e  water q u a l i t y  
c r i t e r i a  contained i n  Public  Law 92-500, 1972, p .  60; 
Oregon Administration Rules (OAR) 41-005 t o  41-070, 
1970, p .  37; Revised Code of Washington (RCW) 90.48, 
1973, Sec. 2 .  

1.954 

1.955 

1.956 

Riparian res idues ,  l i v e  and dead, w i l l  not  be 
t r e a t e d  i n  any manner which w i l l  r e s u l t  i n :  

a .  Levels of  any introduced 'chemical exceeding * 

es t ab l i shed  Federal and S t a t e  water q u a l i t y  
c r i t e r i a  contained i n  Public  Law 92-500, 1972, 

90.48, 1973, Sec. 2.  
p .  60; OAR 41-005 t o  41-070, 1970, p .  37; RCW 

b. Deter iora t ion  o f  s treamside environment below 
l e v e l s  adequate t o  support na t ive ,  r e s iden t  
f i s h .  (See a l s o  statement 2.355.) 

When prescr ibed  f i r e  i s  used fo r  removal of res idues  
from s i d e  s lopes ,  t he  following p r i n c i p l e s  should be 
recognized t o  minimize addi t ion  of sediment and 
chemicals t o  water: 

a. 

b. 

C .  

Broadcast burning on s t eep  topography may 
r e s u l t  i n  increased bare s o i l  and acce l e ra t e  
na tu ra l  downslope movement of  s o i l  p a r t i c l e s .  

I n t e n s i t y  o f  f i r e  can be cont ro l led  so  t h a t  
not  more than 10 percent  o f  an area  is 
burned t o  the  mineral s o i l .  Excessively s t eep  
s lopes  over 80 percent  should not  be burned. 

Control led broadcast burning o f  res idues  on a 
s t eep ,  100-percent logged watershed can inc rease  
t h e  concentrat ion of some chemicals above water 
q u a l i t y  s tandards f o r  b r i e f  periods and i n  
loca l  a r eas .  

Dissolved chemicals i n  streams a re  expected t o  
inc rease  i n  proport ion t o  the  amount of drainage 
burned. In t h i s  context ,  it must be recognized 
t h a t  when water from t r e a t e d  areas  j o i n s  water 
from unt rea ted  areas  of  a watershed, d i l u t i o n  may 
be expected t o  reduce d isso lved  chemical amounts 
t o  wi th in  e s t ab l i shed  water q u a l i t y  s tandards .  

WA- 4 
WA- 5 
WA-6 
WA- 8 
WA-10 
WA-12 
WA-13 

WA-10 

WA-lo  
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L i s t  2.000 - Privats  Lmds  Statements intended to 
p m t e e t  or minimizs damage to the f o y e s t  from 

diseases,  f i r e ,  m d  i n s e c t s  

This  l i s t  c o n t a i n s  s t a t e m e n t s  numbered as f o l l o w s :  

2 .251 - 2.252, O r i g i n a t i n g  wi th  Diseases  Techn ica l  Panel 

2.351 - 2.357,  O r i g i n a t i n g  wi th  F i r e  Management Panel 

2 .451  - 2 .457 ,  O r i g i n a t i n g  wi th  I n s e c t s  Panel 

S t a t e -  
ment Documen- 
No. P r i v a t e  Lands S ta tements  t a t i o n  

1 

DISEASES 

2.251 I t  i s  a d e s i r a b l e  p r a c t i c e  a f t e r  h a r v e s t i n g  t o  
k i l l  a l l  dwarf m i s t l e t o e - i n f e c t e d  r e s i d u a l  t r e e s  
o v e r  4 f e e t  h i g h .  

2.252 Before equipment i s  moved from a Por t -Or fo rd -  
c e d a r  s t a n d  i n f e s t e d  wi th  Phytophthora ZateraZis 
.to an u n i n f e s t e d  s t a n d ,  s o i l  clumps on such equip-  
ment shou ld  be removed by h i g h  p r e s s u r e  washing. 
No f o r e s t  r e s i d u e  shou ld  be moved from an i n f e s t e d  
t o  an u n i n f e s t e d  s t a n d .  

FIRE 

2 .351 The u s e  o f  p r e s c r i b e d  f i r e  i s  t o  be encouraged 
f o r  f u e l  haza rd  r e d u c t i o n  and s i l v i c u l t u r e  when- 
e v e r  i t  i s  n o t  s p e c i f i c a l l y  excluded by o t h e r  
p r i v a t e  l a n d s  s t a t e m e n t s .  

2.352 The l a n d  manager shou ld  work w i t h  t h e  a p p r o p r i a t e  
p r o t e c t i o n  o r g a n i z a t i o n  t o  e v a l u a t e  each area o f  
l a n d  i n  terms o f  i t s  t h r e a t  t o  and from a d j o i n i n g  
l a n d s  as a b a s i s  f o r  de te rmin ing  t h e  a p p r o p r i a t e  
d e g r e e  o f  f u e l  haza rd  r e d u c t i o n .  

2 .353 Pre f i re  p l a n n i n g  i s  d e s i r a b l e  as a v i t a l  p r e p a r e d -  
n e s s  measure under taken  c o o p e r a t i v e l y  w i t h  t h e  
a p p r o p r i  a t  e p r o t e c t i v e  o r  gan i  za t i on.  

2.354 F i r e  r i s k  and v a l u e s  a t  s take  shou ld  be e v a l u a t e d  
by i n d i v i d u a l  owners o r  by con t iguous  owners work- 
i n g  t o g e t h e r .  P o t e n t i a l  l o s s e s  due t o  f i r e  can 
be m i t i g a t e d  by c l o s u r e s  t o  p u b l i c  e n t r y  d u r i n g  
p e r i o d s  o f  h i g h  f i r e  danger .  

DI-4 

DI-5 

F I - 1 1  
F I - 1 2  
SI- 6  

F I- 14  

FI- 9 
FI-14 

F I - 1 3  
FI-14 
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F I - 1  
FI-2 

g a t e  t h e  p o t e n t i a l  f o r  l o s s e s  due t o  f i r e ,  i nd iv idua l  F I - 3  
owners o r  cont iguous owners working t oge the r  wi th  t h e  FI-4 
app rop r i a t e  p r o t e c t i o n  o rgan i za t i on ,  and i n  accordance FI-12 
with e x i s t i n g  S t a t e  r e g u l a t i o n ,  should modify f u e l  FI-14 

2.355 When f i r e  r i s k  i s  s u f f i c i e n t l y  high and when 
c lo su re s  t o  p u b l i c  e n t r y  w i l l  no t  adequately m i t i -  

c oncen t r a t i ons  and t ake  such o t h e r  measures as 
app rop r i a t e  t o  reduce t h e  hazard.  

2.356 

2.357 

2 .451 

2.452 

2.453 

Snags should be removed i n  conformance with t h e  land FI- 8  
manager 's o b j e c t i v e s  and S t a t e  f o r e s t  law. 

The t r a d e  o f f  o f  ho ld ing  - fue l  hazard bui ldup t o  a ccep t -  F I - 1  
FI-2 

eva lua t i ng  t h e  use  o f  f o r e s t  chemicals t o  p revent  t r e e  FI-3 
m o r t a l i t y  from i n s e c t  o r  d i s e a s e  epidemic along with FI-4 
t h e  requirements  o f  Statement  1 .954.  FI-8 

a b l e  l e v e l s  must be an element o f  de te rmina t ion  when 

WA-IO 

INSECTS 

Where an epidemic Douglas- f i r  b e e t l e  popula t ion  i s  
p r e s e n t  and when t h e  S t a t e  Fo re s t e r  dec l a r e s  a zone 
of  epidemic i n s e c t  i n f e s t a t i o n  f o r  which p u b l i c  funds 
a r e  a v a i l a b l e  t o  under take  c o n t r o l  as a b e n e f i t  t o  
a l l  f o r e s t s  , green i n f e s t e d  Douglas- f i r  r e s i due  8 
inches and l a r g e r  i n  diameter  should be disposed o f  
o r  moved a t  l e a s t  35 f e e t  from the  n e a r e s t  r e s i d u a l  
Douglas- f i r  be fo r e  broods emerge. 

Where an epidemic spruce  bark b e e t l e  popula t ion  i s  
p r e s e n t  and when t h e  S t a t e  F o r e s t e r  dec l a r e s  a zone 
o f  epidemic i n s e c t  i n f e s t a t i o n  f o r  which p u b l i c  funds 
a r e  a v a i l a b l e  t o  undertake con t ro l  as a b e n e f i t  t o  
a l l  f o r e s t s ,  a c t i o n  should be taken t o  remove t h e  
merchantable  stemwood and i n f e s t e d  t r e e s  w i th in  t h e  
f i r s t  f u l l  ope ra t i ng  season t o  p revent  f u r t h e r  
b e e t l e  ou tbreak .  

I n  a r e a s  o f  P a c i f i c  s i l v e r  and suba lp ine  firs where 
t h e r e  is an i n f e s t a t i o n  o f  balsam woolly aphid and 
when t h e  S t a t e  F o r e s t e r  d e c l a r e s  a zone of  epidemic 
i n s e c t  i n f e s t a t i o n  f o r  which p u b l i c  funds a r e  
a v a i l a b l e  t o  undertake c o n t r o l  as a b e n e f i t  t o  
a l l  f o r e s t s ,  a l l  i n f e s t e d  t r e e s ,  i nc lud ing  advance 
reproduc t ion ,  should be f e l l e d  dur ing  c u t t i n g  opera-  
t i o n s  and disposed o f  dur ing  r e s idue  t r e a tmen t .  

I N - 1  
IN-11 

IN-2 

I N-  3 
IN-11 
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2.454 When an epidemic mountain pine b e e t l e  population IN-4 
is present  and when the  S t a t e  Fores ter  dec lares  a IN-11 
zone of  epidemic i n s e c t  i n f e s t a t i o n  f o r  which pub l i c  
funds a r e  ava i l ab le  t o  undertake cont ro l  as a bene- 
f i t  t o  a l l  f o r e s t s ,  ac t ion  should be taken t o  
remove merchantable windthrow within 1 year  a f t e r  
t h e  blowdown t o  prevent a b e e t l e  outbreak. 

2.455 

2.456 

When a mountain p ine  b e e t l e  outbreak occurs i n  an 
overmature (80- t o  100-year-old) lodgepole p ine  
s tand  and when the  S t a t e  Fores ter  dec lares  a zone 
of epidemic i n s e c t  i n f e s t a t i o n  f o r  which pub l i c  
funds a r e  ava i l ab le  t o  undertake cont ro l  as a bene 
f i t  t o  a l l  f o r e s t s ,  a l l  i n fe s t ed  t r e e s  as  well as  
a l l  noninfested merchantable t r e e s  should be 
removed before t h e  new brood emerges. 

EXCEPTION: Merchantable noninfested t r e e s  needed 
f o r  shelterwood and regenerat ion as prescr ibed  by 
a s i l v i c u l t u r i s t  may be allowed t o  remain. - 

I t  i s  des i r ab le  t h a t  overstocked ponderosa pine 
po le- s i ze  s tands  be thinned t o  reduce the  basal  
a r ea  t o  improve t r e e  v igor  and reduce s u s c e p t i b i l i t y  
t o  mountain p ine  b e e t l e  a t t a c k s ,  provided an economic 
market i s  ava i l ab le .  

2.457 Where an epidemic western pine b e e t l e  populat ion i s  
present  and when the  S t a t e  Fores ter  dec lares  a zone 
of epidemic i n s e c t  i n f e s t a t i o n  f o r  which publ ic  funds 
a r e  ava i l ab le  t o  undertake cont ro l  as a bene f i t  t o  
a l l  f o r e s t s ,  green logging res idue  l a r g e r  than 1 2  
inches i n  diameter should not be l e f t  wi th in  35 f e e t  
o f  remaining p ine  t r e e s  l a r g e r  than 20-inch d .b .h .  

IN-5 

IN-6 

IN-9 
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L i s t  3.000 - Private Lands Statements i n t e n d d  t o  
enhance the fores t  environment through manipdative practices 

This l i s t  con t a in s  s ta tements  numbered as fo l lows:  

3.651 - 3.659, Or ig ina t i ng  wi th  S i l v i c u l t u r e  Technical, Panel 

3.852 - 3.854, Or ig ina t i ng  wi th  T e r r e s t r i a l  Hab i t a t  Technical  Panel- 14/ 

S t a t e -  
men t 
No. P r i v a t e  Lands Statements  

Documen- 
t a t i o n  

3.651 

3.652 

3.653 

3.654 

SILVICULTURE 

Fo re s t  r e s i dues  w i l l  be t r e a t e d ,  rea r ranged ,  o r  
d i sposed  o f  i n  such a manner t h a t  adequate regenera-  
t i o n  may be accomplished and i n  accordance with t h e  
minimum requirements  o f  t h e  S t a t e  Fores t  P r a c t i c e s  
Act. 

When t h e  number o f  t r e e s  11- inch d .b .h .  o r  l a r g e r  
i s  below minimum s tock ing  l e v e l  and when seeding 
is t o  be p r a c t i c e d  o r  n a t u r a l  r egene ra t i on  w i l l  be 
t h e  means o f  r e s t ock ing ,  f o r e s t  r e s i dues  should be 
t r e a t e d  s o  t h a t  enough uniformly d i s t r i b u t e d  
mineral  s o i l  i s  exposed t o  achieve r egene ra t i on  
o b j e c t i v e s  o f  S t a t e  Fo re s t  P r a c t i c e s  Act.  

To t h e  degree t h a t  r egene ra t i on  is no t  i n h i b i t e d  
and an unacceptab le  f i r e  hazard c r ea t ed ,  sma l l e r  
ma t e r i a l  may be  l e f t  i n  p l a c e  t o  p r o t e c t  a g a i n s t  
temperature  extremes, t o  r e t a i n  s o i l  mois ture ,  t o  
s t a b i l i z e  s o i l  movement, t o  p rov ide  n u t r i e n t s ,  and 
t o  reduce t h e  es tab l i shment  of competing v e g e t a t i v e  
cover .  

EXCEPTION: Where such ma te r i a l  may be w i th in  a 
f l ood  p l a i n  and may subsequent ly  e n t e r  l i v e  
s t reams ,  i t  should no t  be l e f t .  

Live r e s i d u e s  competing with crop t r e e s  should be 
c o n t r o l l e d :  

a. During t h e  first 5 yea r s  a f t e r  es tab l i shment  
of  crop t r e e s ,  brush spec i e s  w i l l  be con- 
t r o l l e d  as needed be fo r e  l o s s  o f  dominance 
by t h e  crop t r e e s  and as needed be fo r e  t h e r e  
i s  a marked e f f e c t  on s u n l i g h t  and/or a v a i l -  
a b l e  s o i l  mois ture  necessary  f o r  c rop- t r ee  
s u r v i v a l  and es tab l i shment .  

S I - 1  
SI-2 
SI- 3  

S I - 2  

SI- 2  
S I - 3  

SI-4 

E/ Note t h a t  T e r r e s t r i a l  Hab i t a t  Technical  Panel Statement  .851 was made 
p a r t  o f  L i s t  1 .000 ,  
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Sta t e -  
men t 
No. P r iva t e  Lands Statements 

Documen- 
t a t i o n  

b. When i t  appears t h a t  l i v e  res idues  w i l l  i n h i b i t  
t h e  establ ishment and/or development of a f o r e s t  
crop, such res idues  should be cont ro l led .  

3.655 Forest  res idues  should be t r e a t e d  where they encour- 
age animal populat ions which w i l l  prevent  e s t ab l i sh-  
ment and growth of  an adequate number of crop t r e e s .  

3.656 When prescr ibed  f i r e  is t o  be used f o r  fu tu re  con- 
t r o l  of  invading vegeta t ion ,  including con i f e r  t r e e s  
which would s i g n i f i c a n t l y  reduce the  growth of crop 
t r e e s ,  o r  f o r  seed bed prepara t ion  f o r  na tu ra l  o r  
d i r e c t  seeding, f o r e s t  res idues  should first  be 
reduced o r  rearranged t o  the  poin t  t h a t  r e s idua l  
crop t r e e s  w i l l  not  s u f f e r  f i r e  damage. 

3.657 Where f o r e s t  res idues  a re  t o  be t r e a t e d  o r  rearranged 
a f t e r  precommercial thinning t o  accomplish f i r e  
management ob jec t ives ,  t h e  res idues  should be arranged 
so  t h a t  r e s idua l  t r e e s  a r e  not damaged and a r e  
acces s ib l e  f o r  f u t u r e  harves t .  

3.658 S u f f i c i e n t  res idue  should be r e t a ined  t o  provide 
n u t r i e n t s ,  conserve s o i l  moisture, and reduce es tab-  
lishment of  competing vegeta t ion .  

3.659 Where s lopes  exceed 50 percent ,  s u f f i c i e n t  amounts 
of dead res idue  and/or uniformly d i s t r i b u t e d  l i v e  
res idue  should be l e f t  t o  reduce s o i l  movement t h a t  
prevents  seedl ing  establ ishment.  

TERRESTRIAL HABITAT 

3.852 On designated c ruc i a l  winter  ranges used by b ig  
game and/or domestic l i ves tock  i n  fo re s t ed  areas  
with b i t t e r b r u s h ,  res idue  w i l l  be t r e a t e d  so t h a t  
90 percent  of  t h e  b i t t e r b r u s h  p l a n t s  survive logging 
and res idue  d i sposa l .  (Survive means t h a t . p l a n t s  
may be damaged but  remain a l i v e  above ground and 
have t h e  a b i l i t y  t o  sprout ,  producing new growth 
t h e  following yea r . )  (D, NUA) 

3.853 A t  l e a s t  50 percent  o f  t he  o r ig ina l  b i t t e rb rush  
p l a n t s  must surv ive  logging and res idue  d isposa l  
i n  t h e  lodgepole-bit terbrush community. (Survive 
means t h a t  p l a n t s  may be damaged but remain a l i v e  
above ground and have t h e  a b i l i t y  t o  sprout ,  
producing new growth t h e  following yea r . )  (D,  NUA) 

SI-5 

. SI-6 

DI-1 
SI-1 

SI-3 
so-5 

SI-3 
SO- 8 

TE-7 

TE-8 
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S t a t e -  
ment Documen- 
No. P r i v a t e  Lands Statements  t a t i o n  

3.854 When r e s idues  a r e  windrowed, breaks should be provided TE-14 
t o  a f fo rd  passage o f  b i g  game animals and/or l i v e s t o c k  
whenever windrows w i l l  c r o s s  a n a t u r a l  r o u t e  of  t r a v e l  
t o  water  and a t  i n t e r v a l s  of no t  more than  200 f e e t .  
Breaks w i l l  be about 10 f e e t  wide. 
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Chapter IV.  Documentation 

The purposes of t h i s  chapter  a r e  t o :  (1) provide land managers with addi- 
t i o n a l  information and tlrules-of-thumbll which may make app l i ca t ion  of t he  
guide l ine  s tatements  e a s i e r ,  and i n  some cases,  more meaningful; (2)  help  
policymakers evaluate t he  b a s i s  f o r  guide l ine  s tatements;  (3) i d e n t i f y  the  
bas i s  f o r  guide l ines- - e i ther  documented research o r  consensus of s p e c i a l i s t s - - s o  
t h a t  it may be compared with c o n f l i c t i n g  o r  l a t e r  information; and (4) he lp  
persons responsible f o r  ass igning  research and development p r i o r i t i e s .  

Skeleton discussions and some l i t e r a t u r e  c i t a t i o n s  were i n i t i a l l y  supplied 
by each Technical Panel as documentation f o r  i t s  recommended guide l ine  s tatements .  
In some cases ,  only simple e d i t i n g  has been done t o  the  mater ia l s  supplied.  In 
o the r  cases,  t he  compilers have in t e rp re t ed  and made reference t o  sources not 
ava i l ab le  t o  t he  Technical Panels i n  t he  sho r t  time they had t o  do t h e i r  work. 
Several completely new documenting statements  were added by the  compilers. 
Some of these  were necessary where Land Management Decision Panels ex tens ive ly  
modified o r  added t o  a guide l ine  statement t o  resolve c o n f l i c t s ;  o thers  were 
ca l l ed  f o r  as a r e s u l t  of t he  fu r the r  l i t e r a t u r e  review made by the  compilers. 
Thus, although t h e  e n t i r e  compilation has been re-riewed t echn ica l ly  subsequent 
t o  compilation, t he  f i n a l  r e s p o n s i b i l i t y  f o r  proper documentary i n t e r p r e t a t i o n  
r e s t s  with the  compilers. 

Following is an index t o  the  guidel ine supporting information.  Each item 
i s  i d e n t i f i e d  with a p r e f i x  and number. These correspond t o  those shown i n  the  
DOCUMENTATION column of  guide l ine  s tatements  i n  Chapter 111. The p r e f i x  i d e n t i -  
f i e s  the  o r ig ina t ing  Technical Panel : 

Pre f ix  Technical Panel 

A I  
D I  
F I  
I N  
RE 
SI 
so 
TE 
WA 

A i r  Quali ty Panel 
Diseases Panel 
F i r e  Management Panel 
Insec ts  Panel 
Recreation Panel 
S i l v i c u l t u r e  Panel 
S o i l s  Panel 
T e r r e s t r i a l  Habitat  Panel 
Water Quali ty and Aquatic Habitat  Panel 
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A I - -  A I R Q U A  LITY GUIDELINES 
SUPPORTING INFORMATION 

AI-1 Need f o r  Local Cl imato log ies  

There i s  a seeming tendency t o  p l an  f o r  more d i sposa l  of r e s i dues  by burning 
than can be accommodated under manpower and r e l a t e d  c o n s t r a i n t s  i n  t h e  average 
yea r l y  t o t a l  number o f  days when cond i t i ons  a r e  favorab le  f o r  both burning and 
proper  smoke d i s p e r s a l .  A c l ima to log i ca l  b a s i s  i s  needed t o  i n d i c a t e  t h e  probable  
number o f  days annua l ly  when f avo rab l e  burning and smoke d i s p e r s i o n  condi t ions  may 
be expected f o r  d i f f e r e n t  types  o f  burning on d i f f e r e n t  a d m i n i s t r a t i v e  u n i t s .  A 
method o f  accomplishing t h i s  has  been demonstrated (Cramer and Westwood 1970) 
which should be adapted t o  l o c a l  s i t u a t i o n s  i n  each land  management a d m i n i s t r a t i v e  
u n i t .  

AI-2 Vehicu la r  T r a f f i c  Hazard 

T r a f f i c  conges t ion  and acc iden t s  have occurred when smoke from p re sc r i bed  
I n  t h i s  s i t u a t i o n ,  burning obscured v i s i b i l i t y  on highways and on f o r e s t  roads .  

smoke is  an important  s a f e t y  hazard .  The consensus of t h e  A i r  Qua l i t y  Panel i s  
t h a t  l o c a l  t r a f f i c  law enforcement agenc ies  should be consu l ted  when such 
i n c i d e n t s  may occur .  

AI-3 A i r  T r a f f i c  Hazard 

Although i n t e r f e r e n c e  with a i r  t r a f f i c  by smoke from p re sc r i bed  burning i s  
not  known t o  t h e  A i r  Qua l i t y  Panel ,  i t  i s  d e s i r a b l e  t o  p rov ide  f o r  t h e  p o s s i b i l i t y ,  
Smoke from w i l d f i r e s  has  caused such problems. Advance n o t i f i c a t i o n  ( f o r  emer- 
gency procedure p lanning  and f o r  a v i a t i o n  a d v i s o r i e s )  could be needed by both 
a i r p o r t  managers and t h e  Federal  Avia t ion  Author i ty .  

AI-4 Avoidance of Prolonged Smoldering 

When p i l e s  of s l a s h  i nc lude  s o i l ,  prolonged smoldering may be expected 
(Cramer 1974,  p .  F-13).  Combustion w i l l  occur a t  a maximum r a t e  when f u e l  
arrangement i s  s u f f i c i e n t l y  compact t o  p rov ide  optimum hea t  exchange between 
f u e l  p a r t i c l e s  whi le  p rov id ing  f o r  adequate  v e n t i l a t i o n  (Martin and Brackebusch 
1974, p .  G-6; Cramer 1974, p .  F-13).  Moist f u e l s  w i l l  reduce f i r e  i n t e n s i t y  and 
produce more smoke (Cramer 1974, p .  F - 1 1  and F-32).  

AI-5 More Complete Combustion from S p l i t t i n g  Stumps 

Drying and i g n i t i o n  occur  more r a p i d l y  as t h e  r a t i o  of s u r f a c e  a r e a  t o  volume 
i nc r ea se s  (Martin and Brackebusch 1974, p .  G-5). Therefore ,  f o r  more complete 
combustion, l a r g e  r e s idues  such as stumps and rootwads should be broken i n t o  
sma l l e r  p i e c e s .  By A i r  Qua l i ty  Panel consensus, it i s  d e s i r a b l e  t o  r e q u i r e  
s p l i t t i n g  o f  stumps with t op  diameters  over  24 i nches .  

AI-6 Avoidance o f  Low Energy F i r e  

When p i l e s  a r e  chunked i n ,  t h e  f u l l - f i r e  s t a g e  may be prolonged,  reducing 
t he  smoke which can be expected from low energy f i r e  (Cramer 1374, p .  F-14) .  
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AI-7 Need f o r  Mopup 

During t h e  f i n a l  s t a g e  o f  burning when t h e  f i r e  i s  of  low energy, smoke may 
accumulate and d r i f t  a t  f i r e  e l e v a t i o n  (Cramer 1974, p .  F-14) .  

AI-8 Reason f o r  Larger P i l e s  

Larger p i l e s  ( o r  windrows) have l e s s  edge- ef fec t ,  and t hus ,  l e s s  incomplete 
combustion (Cramer 1974, p .  F - 1 4 ) .  Grea te r  smoke d i s p e r s a l  i s  achieved by t h e  
h o t t e s t  f i r e  with t h e  s t r o n g e s t  convect ion column (o r  more e f f i c i e n t  "chimney") 
(Cramer 1974, p .  F- 1 6 ) .  

AI-9 Flammability and Fuel Moisture 

Damp f u e l s  produce more dense smoke (Cramer 1974, p .  F-32) and do no t  c a r ry  
f i r e  we l l .  By A i r  Qua l i ty  Panel consensus, 4- inch diameter  (small end) and 
smaller f u e l s  should i g n i t e  and burn r e a d i l y  t o  meet t he  3-inch s i z e  s p e c i f i e d  
by F i r e  Management Panel ( see  F I - 3 ,  p.  184) as d e s i r a b l e  t o  be removed. Tables  
by Morris (1966) r e l a t e  f u e l  mois ture  s t i c k  va lues  t o  f u e l  moisture  f avo rab l e  f o r  
p r e s c r i p t i o n  burning.  

AI-10 Smoke Episode R i s k  as a Basis f o r  Use of  Prescr ibed  F i r e  

The recur rence  o f  f i r e  o f  n a t u r a l  o r i g i n  is  f a i r l y  wel l  e s t a b l i s h e d  f o r  
most northwestern f o r e s t  types  (Martin and Brackebusch 1974, p .  G - 3 ;  Cramer 1974, 
p .  F- 6  t o  F- 8 ) .  F i r e ,  then ,  has  played n a t u r a l  r o l e s  i n  t h e  shaping o f  our  
f o r e s t s .  These n a t u r a l  f unc t i ons  o f  f i r e  i n  unprotected f o r e s t s  i nc lude  
p e r i o d i c a l l y  removing dead f u e l  accumulation on t h e  f o r e s t  f l o o r ,  l i m i t i n g  t h e  
dens i t y  o f  reproduc t ion ,  p rov id ing  seed bed, and i n  some ca se s ,  k i l l i n g  a l l  
vege t a t i on  t o  s t a r t  new cyc l e s  o f  growth. In  o t h e r  cases ,  n a t u r a l  f i r e  de s t roys  
only p a r t  o f  t h e  vege t a t i on ,  inc lud ing  ground cover o r  ove r s to ry  timber ( e i t h e r  
as i nd iv idua l  t r e e s  o r  as groups o f  t r e e s ) .  Fores t  management i m i t a t e s  t h e s e  
r o l e s  by s u b s t i t u t i n g  p r e sc r i bed  f i r e  or mechanical t rea tments  t h a t  a lso he lp  t o  
exclude d e s t r u c t i v e  f i r e s .  Unfor tuna te ly ,  we have no t  always been a b l e  t o  
completely s u b s t i t u t e  management p r a c t i c e s  f o r  t h e  n a t u r a l  r o l e s  o f  f i r e  which 
a r e  b e n e f i c i a l .  I t  i s  thus  suggested t h a t  f o r e s t  management be extended f u r t h e r  
through more use  o f  f i r e  by p r e s c r i p t i o n .  

F i r e  c o n t r o l  s p e c i a l i s t s  and e c o l o g i s t s  recognize t h a t  complete f i r e  exclu-  
s i o n  has increased  t h e  p o t e n t i a l  f o r  w i l d f i r e  and smoke (Cramer 1974, p .  F-9) .  
Disposal of  logging s l a s h  is decreas ing ,  p a r t i c u l a r l y  i n  p a r t i a l  cu t  s t ands- - a  
c u t t i n g  p r a c t i c e  being extended markedly i n  some f o r e s t  a r e a s .  
i n  s l a s h  d i sposa l  is i n  p a r t  due t o  a i r  q u a l i t y  concerns,  bu t  t h e  n e t  r e s u l t  may 
be an i n c r e a s e  both i n  d e s t r u c t i v e  f i r e s  and i n  unwanted smoke episodes (Cramer 

This decrease  

1974, p .  F-7) .  

Because a reduc t ion  i n  f u e l s  by p r e sc r i bed  f i r e s ,  under condi t ions  when 
smoke can be managed, can reduce t h e  p o t e n t i a l  f o r  con f l ag ra t i ons ,  t h i s  i s  a 
f avo rab l e  t r a d e  o f f - - a  small amount o f  smoke under con t ro l  t r aded  f o r  a f u t u r e  
smoke p o l l u t i o n  episode (Cramer 1974, p .  F-19).  

E f f ec t i venes s  o f  f o r e s t  r e s i dues  management i n  terms of a i r  q u a l i t y  and 
f i r e  hazard abatement cannot be f u l l y  determined i n  a short timespan because 
of  v a r i a t i o n s  i n  seasona l  f i r e  load s e v e r i t y  r e s u l t i n g  from yea r ly  d i f f e r e n c e s  
i n  weather (Cramer 1974, p .  F-8) .  An environmental ly  balanced decisionmaking 
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a i d  i s  needed by which l ong - t e rm . lo s se s ,  i nc lud ing  l o s s  of  a i r  q u a l i t y ,  can be 
eva lua ted  (Cramer 1974,  p .  F- 4 4 ) .  But a t  p r e sen t  we have on ly  t h e  i n t e r i m  
rule-of- thumb procedure p r e sen t ed  below t h a t  i s  based on: 

1. Likel ihood o f  s e r i o u s  w i l d f i r e  with no r e s i d u e  t rea tment ;  

2 .  Amounts of  f u e l  consumed, hence smoke produced, by 

a .  Wi ld f i r e  i n  u n t r e a t e d  f u e l ,  

b .  P rescr ibed  r e s i d u e  t rea tment  by f i r e ;  

3.  S u s c e p t i b i l i t y  o f  t h e  a r e a  t o  

a .  Smoke management, 

b .  Wi ld f i r e  smoke ep isode .  

Rule-of-thumb f o r  Judging Prescr ibed  F i r e  
as a Smoke Episode Prevent ion Measure 

S tep  1: Through a l l  columns i n  t h e  t a b u l a t i o n  below, t r a c e  t h e  d e c i s i o n , p a t h  
b e s t  de sc r i b ing  t h e  s i t u a t i o n  being judged. 

S tep  2 :  Ca l cu l a t e  t h e  es t imated  tons  of  f u e l  which would be consumed: 

a .  By t h e  t ime an uncon t ro l l ed  f i r e  i s  c o n t r o l l e d ,  based on expe r t  
op in ion  us ing  p r e a t t a c k  o r  similar p lanning  o f  s t r a t e g i c  l o c a t i o n s ,  
expected f i r e  behavior ,  and knowledge o f  a v a i l a b l e  suppress ion  
f o r c e s .  

b .  By t h e  p r e sc r i bed  burning needed t o  reduce t h e  l i k e l i h o o d  o f  t h e  
uncon t ro l l ed  f i r e .  

S tep  3:  Using expe r t  op in ion  t o  eva lua t e  f i r e  r i s k  i n  terms o f  l i g h t n i n g  
occurrence,  u se s ,  and exper ience  i n  similar areas, a s s i gn  an annual 
percen tage  o f  t h e  l i ke l i hood  of  t h e  uncon t ro l l ed  f i r e  occu r r i ng .  For 
example, i f  s i x  such f i r e s  occur annua l ly  i n  300,000 similar a c r e s ,  and 
t h e  a r ea  under cons ide r a t i on  (determined i n  S tep  2a) i s  30,000 ac r e s ,  
then  t h e  l i k e l i h o o d  

3 0 9 0 0 0  = 0 . 6 ,  o r  60 pe r cen t  chance t h a t  
= (300,000) 

an uncon t ro l l ed  f i r e  w i l l  occur .  

S tep  4: S u b s t i t u t e  t h e  above determined va lues  i n  t h e  fo l lowing  formula, 

C P >  - 
L- c 

where: 
an uncon t ro l l ed  f i r e  (smoke episode)  i n  Step 3; L" i s  t h e  c o s t  t o  p revent  
t h e  occurrence o f  a w i l d f i r e  smoke ep isode ,  he r e  expressed i n  tons  o f  
f u e l  which would be burned by p r e s c r i p t i o n  i n  Step 2b; L is  t h e  l o s s  i f  
t h e  w i l d f i r e  smoke episode occurs ,  expressed i n  terms o f  t h e  t ons  o f  
f u e l  consumed by w i l d f i r e  (Step 2a ) .  I f  t h e  s u b s t i t u t e d  va lues  meet 
t h e  terms o f  t h e  formula,  bene f i t  t o  long- term a i r  q u a l i t y  may be 
inc luded  as a b a s i s  f o r  dec id ing  t o  burn.  

P is t h e  decimal equ iva l en t  of t he  percen tage  o f  l i k e l i h o o d  o f  
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Considering the known climatology 

Given: a type 
of f i r e  which 
w i l l  produce 
smo k e ,-+ 

I f  the  f i r e  
is  uncon- 
t ro  11 ed 

If t h e  f i r e  
is pre-  
scr ibed  

INPUT TO DECISIONS 

+And - objec t ionable  
smoke woul d not 
be l i k e l y  t o  a f f e c t  b e n e f i t  t o  a i r  q u a l i t y .  
a smoke s e n s i t i v e  
a rea  

*Any dec is ion  t o  burn by p re sc r ip t ion  
should not  be based on a long-term 

- And objec t ionable  smoke-Any decis ion  t o  burn by p re sc r ip t ion  
can r e a d i l y  be kept out  
of  smoke- sens i t ive 
areas  by rout ine  smoke t h i s  rule-of-thumb. 

can include a long-term bene f i t  t o  
a i r  q u a l i t y  'without f u r t h e r  use o f  

+ management. 

O r  ob jec t ionable  smoke -Before a long-term a i r  q u a l i t y  
would be l i k e l y  t o  
a f f e c t  a smoke-sensitive burning by p re sc r ip t ion ,  do s t e p s  
a rea  because of 2 ,  3 ,  and 4 .  
low p robab i l i t y  o f  
favorable  d ispers ion  
weather, excessive 
indigenous a i r  pol lu-  
t i o n ,  proximity t o  
smoke-sensitive a rea ,  
absence of low emission 
burning procedure, e t c .  

b e n e f i t  is  included as a b a s i s  f o r  
I. 

L o r  - objec t ionable  
smoke would be 
l i k e l y  t o  a f f e c t  
a smoke s e n s i t i v e  
a rea  



The formula used he r e  i s  an adap t a t i on  of  t he  concept :  Before an expendi tu re  
is  made t o  p revent  a l o s s ,  t h e  p r o b a b i l i t y  (P) of t h e  event  causing t h e  l o s s  must 
be g r e a t e r  than o r  equa!, t o  t h e  r a t i o  o f  t h e  prevent ion  c o s t  (C) t o  t h e  l o s s  ( L ) .  
Since t h e  f u e l  consume&@$Cthe w i l d f i r e  smoke episode ( L )  i n c ludes  t h e  f u e l  con- 
sumed i n  t h e  prescribecfzf$re used t o  p revent  t h e  episode (C),  i n  t h i s  adap t a t i on  
C i s  deducted from L i n  t h e  r a t i o .  Tons of  f u e l  a r e  used i n  tl>is rule-of- thumb 
a p p l i c a t i o n  due t o  t h e  d i f f i c u l t y  of a s s i gn ing  a meaningful d o l l a r  va lue  t o  t h e  
smoke episode .i/ 
AI-11 Strong  Convection 

The s t r ong ,  very  ho t  convect ion column s u s t a i n s  t h e  g r e a t e s t  upward momentum 
and mixes comparat ively l i t t l e  with t h e  ambient a i r  through which i t  r i s e s  
(Cramer 1974,  p .  F-16).  
p r e sc r i bed  t o  produce s t r o n g  convect ion.  

I g n i t i o n  p a t t e r n s ,  f i r i n g  sequence, and t iming can be 

An except ion  t o  p r e s c r i b i n g  a ho t  f i r e  and s t r o n g  convect ion may be 
allowed f o r  p r e sc r i bed  underburning conducted when t he r e .  is  a s u b s t a n t i a l  mixing 
l a y e r  and t h e  wind d i r e c t i o n  is away from any smoke s e n s i t i v e  a r e a .  

AI-12 Equipment Exempt From A i r  Qua l i t y  L imi ta t ions  

I t  has been suggested t h a t  permanent inj .ury t o  human h e a l t h  from t h e  prod- 
u c t s  of  f o r e s t  f u e l  combustion i s  no t  e s t a b l i s h e d ,  but  r a t h e r ,  t h e  g r e a t e s t  
pena l t y  is i n  a decrease  i n  v i s i b i l i t y  (Hall 1972).  Forced-ai.r systems,  such 
as t hose  employing t h e  a i r - c u r t a i n  type  of blower, have been demonstrated t o  be 
e f f e c t i v e  f o r  burning even damp ma te r i a l  almost '  wi thout  v i s i b l e  emission 
(Cramer 1974, p .  F-32).  By A i r  Qua l i t y  Panel consensus, no a i r  q u a l i t y  l imita-  
t i o n s  a r e  deemed necessary  f o r  t h i s  type  of  burning.  

AI-13 Need f o r  Approved Smoke Management Plan 

Any combination of b roadcas t  burning i s  l i k e l y  t o  be a conglomerate o f  d ry ,  
hot-burning and damp, slow-burning f u e l s .  Duff and r o t t e n  wood by themselves 
burn slowly and with cons iderab le  smoke (Cramer 1974, p .  F-12).  Xost open burn- 
ing  is  t o  some degree a f f e c t e d  by such f u e l  mixtures  as  wel l  as by o t h e r  com- 
bus t ion  phenomena and is t hus ,  from an a i r  q u a l i t y  s t andpo in t ,  a least  p r e f e r a b l e  
r e s i due  t r e a tmen t .  
a l s o  p r e f e r a b l e  f o r  o t h e r  reasons .  
must be managed i f  a i r  q u a l i t y  is  t o  be maintained.  
on v a r i a b l e s  r e l a t e d  t o  smoke produc t ion  and d i s p e r s i o n  (Cramer 1974, p .  F-33).  
When such smoke management p l ans  a r e  developed and used coope ra t i ve ly ,  they  can 
be most e f f e c t i v e  (Cramer and Graham 1971) .  

But open burning i s  o f t en  t h e  only f e a s i b l e  t rea tment  and i s  
Never the less ,  t h e  smoke from open burning 

Smoke management i s  based 

The A i r  Qua l i ty  Panel reviewed smoke management p l a n s  be ing  fol lowed i n  
t h e  S t a t e s  of Oregon and Washington. 
new knowledge a v a i l a b l e  t o  i t ,  members of t h e  Panel developed a I'Model Smoke 
Management Plan" p r e sen t ed  i n  appendix 2 .  

From t h e  b e s t  of t h e  e x i s t i n g  p l ans  and 

'' For d e r i v a t i o n  o f  t h e  formula and a similar a p p l i c a t i o n ,  s ee  Thompson 
and B r i e r  (1955). 
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DI--DISEASES GU I DELIN ES SUPPORTING IN FOR M AT ION 

DI-1 Reducing Incidence of Root Disease by Limiting Tree Scarr ing 

Logging operat ions (espec ia l ly  when tracked vehic les  o r  rubber- t i red  
skidders  a r e  used) o r  underburning with high i n t e n s i t y  f i r e s  can cause wounds 
on many res idual  trees. These wounds a r e  i dea l  entrance cour ts  f o r  s eve ra l  
wood-decaying fungi (Hunt and Krueger 1962, Boyce 1961). Wright and Isaac  
(1956) and Hunt and Krueger (1962) reported t h a t  wounds i n  contact  w i t h  t he  
ground a r e  more f requent ly  in fec t ed  than those found f a r t h e r  up the  bole  o f  the  
t r e e .  During logging operat ions o r  underburning, most wounding occurs a t  o r  
near  t he  bases of t r e e s .  Wright and Isaac (1956) a l so  showed t h a t  t h e  percentage 
of decay increased with increas ing  s i z e  of s c a r .  

I t  is  the re fo re  des i r ab le  t o  prevent ,  o r  a t  l e a s t  minimize, wounding of  
r e s idua l  t r e e s  during logging operat ions o r  underburning. I t  i s  t h e  consensus 
of t he  Diseases Panel t h a t  wounding of no more than 20 percent  of  t he  r e s idua l  
t r e e s  would keep the  incidence of roo t  r o t  diseases t o  an acceptable l e v e l .  

DI-2 Reducing Incidence of Root Disease Through Residue Burying Res t r i c t i ons  

Burying of  f o r e s t  res idues  has been under l imi ted  inves t iga t ion  a s  a d i s -  
posal  a l t e r n a t i v e  f o r  some c i r c m s t a n c e s .  In an examination of res idue  i n  p i t s  . 
buried f o r  2 years  i n  an eas tern  Oregon ponderosa p ine  f o r e s t  a r ea ,  no evidence 
of t r ans fe r r ed  root  r o t  co loniza t ion  was f o u n d . /  

Nevertheless, t h e  hazard o f  c e r t a i n  d iseases  spreading from already in fec t ed  
residues is bel ieved s u f f i c i e n t  t o  c a l l  f o r  formal exclusion of  a t  l e a s t  diseased 
mater ia l  from burying. 
a r e  of  primary concern i n  t he  P a c i f i c  Northwest. 

Three root  r o t  d iseases  assoc ia ted  with f o r e s t  res idues  

ArmiZZaria meZZea may colonize any wood res idue  buried o r  p a r t i a l l y  
buried i n  t he  s o i l .  The l a r g e r  t he  res idue ,  the  more l i k e l y  a r e  i t s  chances 
of becoming a source o f  inoculum. Special ized fungus s t rands  (rhizomorphs) 
r a d i a t e  outward i n  t h e  s o i l  from colonies t o  i n f e c t  nearby t r e e s .  Younger t r e e s  
a re  more suscept ib le ,  w i t h  mor t a l i t y  seldom occurring i n  o lde r ,  more v igorous  
t r e e s  (Nelson and Harvey 1974, p .  S-3 and S- 4 ) .  

Fomes annusus has been observed t o  spread through roo t s  a t  a r a t e  of  1 t o  
6 .6  f e e t  pe r  year ,  depending on spec ies  and cl imate (Johnson and Harvey 1974). 
Mycelium i n  colonized r o o t s  o r  res idue  i s  capable of i n fec t ing  heal thy con i f e r  
roo t s  t h a t  contact  t h e  in fec t ed  mater ia l ,  thus spreading in fec t ion .  As w i t h  
A. meZZea, t he  l a r g e r  t h e  buried res idue ,  the more l i k e l y  i s  i t  t o  be an ef fec-  
t i v e  source of inoculum (Bega 1963). Although western hemlock i s  the  most 

L .  E .  Roth. Pathological  implicat ions of f o r e s t  res idue  d isposa l  by 
- 2/ 

bur i a l  and by prescr ibed  underburning. 
P a c i f i c  Northwest Forest  and Range Experiment S t a t ion ,  Port land,  Oregon, 1973. 

Unpublished manuscript on f i l e  a t  
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vu lne r ab l e  spec i e s  i n  t h e  P a c i f i c  Northwest, F. myzosus has a l a r g e  h o s t  range,  
a t t a c k i n g  both c o n i f e r s  and hardwoods throughout t h e  world. Fo re s t e r s  should 
cons ider  t h e  p o s s i b i l i t y  o f  F. annosus damage t o  con i fe rous  f o r e s t s  i n  any 
zone (Nelson and Harvey, 1974, p .  S-4 and S-5).  

Poria w e i r i i  i s  p r i n c i p a l l y  a problem roo t  pathogen where Douglas- f i r  
predominates ,  bu t  it a l s o  causes  severe  damage i n  some a r ea s  o f  h igh- e l eva t i on  
mixed c o n i f e r s .  I t  i s  t h e  most d e s t r u c t i v e  o f  t h e  r o o t  d i s e a s e s  o f  t h e  Northwest 
and has an amazing p o t e n t i a l  t o  su rv ive  i n  f o r e s t  r e s i dues .  Many ca se s  o f  su r-  
v iva l  f o r  50 o r  more y e a r s  have been r epo r t ed  (Nelson and Harvey 1974, p .  S-5; 
Boyce 1961; Chi lds  and Nelson 1971),  and one r e p o r t  (Childs 1955) es t imated  
s u r v i v a l  f o r  more than  a cen tury .  Although t h e  p o t e n t i a l  f o r  c o l o n i z a t i o n  o f  
r e s i dues  by P. w e i s i  is open t o  ques t i on ,  it has been demonstrated t o  invade 
Douglas- f i r  heartwood bu r i ed  12 months. Logging d e b r i s ,  o t h e r  than  stumps, i s  
probably o f  minor importance t o  con t i nua t i on  of t h e  d i s e a s e  un less  i t  conta ins  
P. weii-4-i when c u t  and i s  bu r i ed  o r  p a r t i a l l y  bur ied .  
hea l t hy  t r e e s  occurs  i n  much t h e  same way as with F .  annosus (Nelson and Harvey 

I n f e c t i o n  of  r o o t s  o f  

1974, p .  S-6) .  

DI-3 T rea t i ng  Fresh ly  Cut Stumps 

Fomes annosus w i l l  r e a d i l y  co lon ize  f r e s h  c o n i f e r  stumps (Russe l l  e t  a l .  

Coating f r e s h l y  c u t  stumps 
1973).  
t r e e s ,  t h e  mycelium may i n f e c t  t h e  hea l t hy  r o o t s .  
with borax i s  an e f f e c t i v e  way o f  p revent ing  t h i s  co lon i za t i on .  In- a s tudy  by 
Graham (1971),  l e s s  than  1 percen t  o f  p ine  stumps t r e a t e d  with bo rax  and inocu- 
l a t e d  with F. annosus became i n f e c t e d .  I n  t h e  same s t udy ,  about 60 pe r cen t  of 
un t r ea t ed  stumps became i n f e c t e d  when i nocu l a t ed  with F. annosus. Russe l l  e t  
a l .  (1973) a l s o  r epo r t ed  from another  s tudy  t h a t  only 3 pe rcen t  o f  western hemlock 
stumps t r e a t e d  with borax became i n f e c t e d  as con t r a s t ed  with 45 pe r cen t  f o r  
un t r ea t ed  stumps. The Diseases  Panel concluded t h a t ,  due t o  t h e  very high 
value o f  developed campgrounds and seed t r e e  o rchards ,  stumps i n  o r  nea r  t h e s e  
f a c i l i t i e s  should be  coated with borax t o  p revent  i n f e c t i o n  o f  remaining t r e e s .  

I f  t h e  r o o t s  o f  t h e s e  stumps a r e  i n  con t ac t  with t h e  r o o t s  o f  l i v i n g  

DI-4 Con t ro l l i ng  Dwarf Mis t l e t oe  

Dwarf m i s t l e t o e s  a r e  widespread i n  North America and cause ex t ens ive  damage 
t o  t h e  coni fe rous  f o r e s t s  i n  t h e  West. This  d i s e a s e  w i l l  a t t a c k  trees o f  a l l  
ages ,  e s p e c i a l l y  s eed l i ngs  and s a p l i n g s ,  caus ing  r educ t i ons  i n  y i e l d  o r  m o r t a l i t y  
(Boyce 1961, Hawksworth and Wiens 1972, Baranyay and Smith 1972) .  

The b e s t  means o f  c o n t r o l  i s  by c u t t i n g  o r  k i l l i n g  a l l  r e s i d u a l  t r e e s  with-  
i n  and ad j acen t  t o  an i n f e s t e d  t r e e  o r  s t and .  
d i r e c t  con t ro l  of dwarf m i s t l e t o e .  Although c u t t i n g  o r  k i l l i n g  a l l  trees i n  an 
i n f e c t e d  s t and  is n o t  always p r a c t i c a l  nor  economical, t h e  d i s e a s e  can be  reduced 
t o  l e v e l s  of  l i t t l e  growth l o s s  o r  m o r t a l i t y  by p rope r  s a n i t a t i o n  measures 
(Baranyay and Smith 1972) .  

Chemicals are n o t  a v a i l a b l e  f o r  

If dwarf m i s t l e t o e s  a r e  p r e s e n t  i n  l i v i n g  t r e e s  remaining a f t e r  f i n a l  
h a r v e s t ,  t h e  i n f e c t i o n s  may spread  t o  developing r egene ra t i on .  
10 o r  fewer evenly d i s t r i b u t e d  i n f e c t e d  t r e e s  p e r  a c r e  t o  c a s t  dwarf m i s t l e t o e  
seeds over  t h e  e n t i r e  a c r e  (Shea and Stewart  1972, Baranyay and Smith 1972) .  
The g r e a t e s t  spread  of dwarf m i s t l e t o e  seed occurs  from dwarf m i s t l e t o e  p l a n t s  

I t  takes on ly  
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high above the  ground (Hawksworth 1961) .  I f  infec ted  t r e e s  over 4 f e e t  high 
were cy7 o r  k i l l e d ,  t he  d isease  incidence would be minimized t o  a manageable 
l eve l  .- 
DI-5 San i t i z ing  Equipment t o  Prevent Spread of Phytophthora la tera l i s  Root Rot 

According t o  Roth e t  a l .  (1972), Port-Orford-cedar is highly suscep t ib l e  
t o  Phytophthora l a t e r a l i s  root  r o t .  
t o  occur through road cons t ruc t ion ,  logging, o r  o the r  e a r t h  movement opera t ions .  

The g r e a t e s t  incidence of spread i s  bel ieved 

There is no known control  of t h i s  d isease .  But, i f  management dec is ions  
requi re  logging o r  o the r  mechanical dis turbance i n  Port-Orford-cedar s tands ,  two 
precautions should be followed: (a) Because the d isease  i s  r ead i ly  t ransmi t ted  
by s o i l  c l inging  t o  equipment, a l l  such equipment being moved from a contaminated 
area  t o  a noncontaminated a rea  should be thoroughly cleaned with water under high 
pressure/  (Batini  and Cameron 1971); (b) infec ted  res idue  must not be moved t o  
an uninfected stand (Roth e t  a l .  1 9 7 2 ) .  

FI--FIRE MANAGEMENT GUIDELINES 
SUPPORTING INFORMATION 

F I  -1 Value- at-Risk 

Research and development leading t o  an expression of va lue- a t- r i sk  t r u l y  
comparable between d i f f e r e n t  a reas  and d i f f e r e n t  regions a r e  incomplete. 
land managers have f i r e  plans which incorporate some measure of  f i r e  r i s k ,  even 
i f  t o t a l l y  sub jec t ive .  
Commonly, these plans a r e  used f o r  ass igning  p r i o r i t i e s  and a l loca t ing  f i r e  
management resources.  

Most 

Many have f i r e  plans which a l s o  r e f l e c t  resource va lues .  

Because o f  t h e  absence of a un ive r sa l ly  accepted method of  rankin value-at-  
r i s k ,  o r  even of a r r i v i n g  a t  common measures of the  separa te  elements,/ t h e  Fire  

'' James Hadfield, USDA Forest  Service,  Port land,  Oregon, personal  
communication, 1974. 

4/  - For example, " r i sk l l  i n  some f i r e  planning is based merely on the  number 
of f i r e s  occurring f o r  a given period i n  the planning area .  In o the r  f i r e  plan-  
ning, r i s k  is based on f i r e  occurrence i n  a composite of s i m i l a r  f u e l s ,  land uses,  
c l imates ,  and o the r  f a c t o r s  t o  avoid a "h is tory  of luck" and/or a "h is tory  of too 
l imi ted  experience.Il 
a c t u a r i a l  base over a l a rge  but  f a i r l y  homogeneous populat ion.  A simple adapta- 
t i o n  of  t h i s  composite approach has been suggested f m  determining t h e  r i s k  of a 
w i ld f i r e  smoke episode i n  the  rule-of-thumb presented i n  Step 3 of  AI-10, p.  175..) 
S imi l a r ly ,  l lvalue" i n  some f i r e  p lans  may be only the  p o t e n t i a l  loss of  unsalvage- 
ab le  timber and growing s tock .  
t i a l  l o s s  of downstream water improvements, l o s t  opportunity f o r  r ec rea t ion  enjoy- 
ment, and t h e  cos t  of suppressing f i r e s .  Ways t o  handle value discounting,  fue l  
r a t e  of spread,  i g n i t i o n  capab i l i t y ,  and many o the r  va r i ab le s ,  a l l  add t o  the  
present  complexity and divergence of methods f o r  est imating va lue- a t - r i sk .  

(The l a t t e r  composite method i s  s imi l a r  t o  an insurance 

In o the r  f i r e  p lans ,  value may include the  poten- 
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Management Panel agreed on t h e  use of  t h r e e  broad c l a s s e s .  
be l i eved  t h e s e  c l a s s e s  could be wel l  understood among land managers o f  t h e  
P a c i f i c  Northwest,  d e s p i t e  d i f f e r e n c e s  i n  f i r e  planning.  This grouping r e s u l t s  
i n  a d i s t o r t e d  weight being p laced  on va lue  bu t  does a t  l e a s t  i n  p a r t  r e f l e c t  
man-caused f i r e  r i s k . /  

Panel members 

The r i s k  of  l igh tn ing- caused  f i r e s  i s  no t  incorpora ted .  

Although admi t ted ly  imper fec t ,  t h e  Pane l ' s  l i s t ,  p r e sen t ed  below can s e r v e  
t o  suggest  app rop r i a t e  c l a s s e s  f o r  a r ea s  where no o t h e r  method e x i s t s  f o r  r a t i n g  
v a l u e - a t - r i s k .  

L i s t  o f  Primary Land Use Categor ies  Grouped by 
Value- a t  -Risk C l a s s e s /  

High value-  
a t - r i sk  

Medium value-  
a t - r i s k  

Low value-  
a t - r i s k  

Commerci a 1 deve 1 opmen t 
Recrea t iona l  a r e a s ,  heavy 

Seed orchard 
H i s t o r i c a l  a r e a  
Domestic water  
Camp and p i c n i c  a r e a  
Endangered spec i e s  
Rare spec i e s  h a b i t a t  
Anadromous f i s h  ( a  s t r i p  

shading s t ream) 
Water i n f l uence  zone 
Experimental Fo re s t  
Brushf ie ld  ( e rod ib l e  s o i l )  
Power (water)  
Nat ional  Recrea t ion  Area 
Congressional  c l a s s  i f i  ed 

Summer home a r e a  
Brushf ie ld  ( t h i n  s o i l )  
F i s h e r i e s  
Travel  i n f l uence  zone 
Archeological  a r e a  
Botanical  a r e a  
S i t e  c l a s s  I and 

and d i v e r s i f i e d  

a r ea  

I1 lands 

Scenic  a r ea  
Winter game range 

(nonsprouting 
fo r age  spec i e s )  

I r r i g a t i o n  (water) 
a r e a s  

Indus t ry  (water) 
Timber (old growth) 
Land s u i t a b l e  f o r  

r e c r e a t i o n a l  
development 

Barometer watershed 
Per ipher  a1 spec i e s  

Geologic a r e a s  
Timber (po les )  
Timber (second growth) 
Timber ( reproduc t ion)  
Timber ( s ap l i ngs )  
Game and nongame 

(fauna)  

( sprou t ing  forage  
s p e c i e s )  

I V  l ands  
S i t e  c l a s s  I11 and 

Noncommercial f o r e s t  
Winter s p o r t s  areas 
Wilderness 
Pr imi t ive .  Area 
Seed produc t ion  a r e a  
Perennia l  f o r b  range 
Seed c o l l e c t i o n  a r e a  
Range meadow 
Range c o n i f e r ,  p in ion  

p ine ,  j u n i p e r ,  broad- 
l e a f  t r e e  

Sagebrush 
Natural  Area 
Brushfi  e l  d (nonpal a t a b  l e )  

s t a b l e  s o i l  
Range g r a s s l and  
S i t e  c l a s s  V and VI lands 

- '/ See, f o r  example, heavy use by r e c r e a t i o n  groups under "High va lue- a t -  ~- 

r i s k "  and high use  o f  wi lderness  by groups under "Low va lue-a t - r i sk i f  i n  t h e  l i s t  
adopted by t h e  F i r e  Management Panel .  
ever ,  f o r  a r e a s  r o u t i n e l y  c lo sed  t o  use dur ing  pe r i ods  of  high f i r e  danger ,  which 
may thus  f a l l  i n  lower c l a s s e s  than  i n d i c a t e d .  (See a l s o  F I - 1 3 , p .  1 9 6 . )  

A s p e c i a l  r e s e r v a t i o n  is necessary ,  how- 

6/ 
- Adapted by F i r e  Management Panel from "National F i r e  Planning In s t ruc-  

t i o n s , "  1972 (unpublished copy on f i l e ,  USDA Fores t  Se rv i ce ,  Div is ion  o f  F i r e  
Management, Washington, D.C.).  
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F I- 2  Fuel Type C las s i f i ca t ions  

By Panel consensus, the  f u e 1 s . c l a s s i f i c a t i o n  system i n  use by the  P a c i f i c  
Northwest Region o f  t h e  Forest  Service (USDA Forest Service,  P a c i f i c  Northwest 
Region 1968) was se l ec t ed  as a reference from which o the r  agencies and owners 
with o the r  c l a s s i f i c a t i o n  systems could most e a s i l y  def ine  equivalencies .I/ 
The se l ec t ed  system def ines  each fue l  type by four  c l a s ses ,  both f o r  r a t e  of  
spread and f o r  r e s i s t a n c e  t o  con t ro l :  

E - Extreme 
H - High 
M - Moderate 
L - Low 

In use, t h e  rate-of- spread r a t i n g  i s  expressed f i r s t .  For example, a fue l  
type r a t ed  as r t E M f l  would be expected t o  have an extreme r a t e  of spread and 
moderate r e s i s t a n c e  t o  con t ro l .  

Rate o f  spread i n  t h e  se l ec t ed  system i s  an expression of  t h e  perimeter  
increase  f o r  a small f i r e  burning on an "average worst dayff i n  the  l o c a l i t y  o f  
the  r a t i n g .  Each spread c l a s s  is f i v e  times g rea t e r  than the  next lower c l a s s .  
(An "E'! r a t i n g  would thus be 125 times g rea t e r  than an I'L" r a t i n g ,  25 times 
g r e a t e r  than an rfMtf r a t i n g ,  and 5 times g r e a t e r  than an f f H 1 f  r a t i n g . )  
it can be seen t h a t  weaknesses a r e  t o  be found i n :  t he  absence of  any d i r e c t  
allowance f o r  spread due t o  spot  f i res (except a s  snags a r e  i l l u s t r a t e d  i n  higher 
spread r a t e  examples); t he  absence of any d e f i n i t e  allowance f o r  crowning (except 
as ladder f u e l s  a r e  i l l u s t r a t e d  i n  higher spread r a t e  examples); t h e  need f o r  a 
method of  uniformly determining "average worst" as well as t h e  t h e o r e t i c a l  chance 
( in using such an average) o f  an overra t ing  50 .percent  of the  time and an under- 
r a t i n g  50 percent  o f  t h e  time;/ t he  need t o  sub jec t ive ly  i n t e g r a t e  such s e n s i t i v e  
va r i ab le s  f o r  t he  l o c a l i t y  of  t he  r a t i n g  a s :  

From t h i s ,  

Slope 
Exposure t o  wind 
Exposure t o  i n so la t ion  
Fuel p a r t i c l e  s i z e ,  t ex tu re ,  and arrangement 
Extent of  l i v e  and dead fue l  and seasonal changes the re in .  

Resistance t o  cont ro l  i n  t h e  se l ec t ed  system is an expression o f  t h e  amount 
of work needed t o  cont ro l  a u n i t  of f i r e  perimeter .  
class i s  twice as g rea t  as  t h e  next  lower c l a s s .  (An "Erf  r a t i n g  would thus be 
e ight  times g r e a t e r  than an I fLf f  r a t i n g ,  four  times g rea t e r  than an 1fb4ff r a t i n g ,  
and two times g r e a t e r  than an "HIf r a t i n g . )  Weaknesses a r e  t o  be found i n :  

Each r e s i s t ance  t o  cont ro l  

L' Though not  referenced as such, the se l ec t ed  fue l  c l a s s i f i c a t i o n  system 
has apparently been adapted from the  work of Hornby (1936) which i s  discussed i n  
d e t a i l  i n  "Forest Fire Control and Usetf (Brown and Davis 1973). 

s! Although d i f f i c u l t  t o  prove and beyond the  scope of t h e  present  discus-  
s ions ,  i t  must be noted t h a t  a t  l e a s t  f o r  planning s t r a t e g i c  loca t ions  f o r  use 
i n  con t ro l l i ng  conf lagra t ions ,  f u e l s  must be evaluated i n  terms o f  lfworst 
probable" burning condi t ions .  
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t h e  s u b j e c t i v e  de te rmina t ions  o f  t h e  r e l a t i v e  amount of  work r equ i r ed ,  t h e  need 
t o  make an a d d i t i o n a l  allowance f o r  t r a v e l  t ime and a v a i l a b i l i t y  o f  con t ro l  
r e sou rce s ,  and t h e  absence o f  an adjustment  f o r  f i r e  i n t e n s i t y  as it a f f e c t s  t h e  
d i r e c t n e s s  o f  con t ro l  a c t i o n .  

S e l e c t i o n  of t h i s  system by t h e  F i r e  Management Panel ,  d e s p i t e  such weak- 
ne s se s ,  was due t o  t h e  ex i s t ence  o f  a set- o f  photographs f o r  d i f f e r e n t l y  r a t e d  
f u e l  types i n  t h e  publ i shed  system guide (USDA Fore s t  Se rv i ce ,  P a c i f i c  Northwest 
Region 1968), and due t o  t h e  absence 'o f  a u n i v e r s a l l y  accep ted ,  improved system. 
The F i r e  Management' Panel f e l t  t h a t  i n  p r a c t i c e ,  t h e s e  photographs would s e r v e  
Northwest land managers b e t t e r  than any o t h e r  i n t e r im  method. 

FI-3 Consequence of  Fuels  Under 3 Inches i n  Diameter 

Needles and branches one- four th  inch and l e s s  i n  diameter  a r e  t h e  f u e l s  t h a t  
propagate  t h e  main forward spread o f  f i r e  (Anderson e t  a l .  1966, c i t e d  i n  Martin 
and Brackebusch 1974, p .  G-8). Addi t i ona l l y ,  s t u d i e s  of  s l a s h  f i r e s  show t h a t  95 
percen t  of f u e l  p a r t i c l e s  under 3 inches  i n  diameter  a r e  consumed, which i n f l uences  
t h e  energy r e l e a s e  r a t e /  (Martin and Brackebusch 1974, p .  G - 1 2 ) ,  a f a c t o r  which 
may be important  i n  con ta in ing  t h e  f i r e  (Nar t in  and Brackebusch 1974, p .  G-9). 
Dry coni fe rous  f o l i a g e ,  i n  add i t i on  t o  being f i n e  i n  t e x t u r e  and o f t e n  arranged 
t o  favor  flame propaga t ion ,  may prov ide  more head pe r  u n i t  o f  measure than  o t h e r  
f u e l s  because of  a high conten t  of r e s i n  (hlartin and Brackebusch 1974, p .  G-8). 

FI-4 Consequence of  Larger Fuel P a r t i c l e s  

Fuel p a r t i c l e s  l a r g e r  than 3 inches  i n  diameter  a r e  consumed i n  p a r t  by t h e  
pass ing  f i r e  head and have been es t imated  t o  be about 30 pe rcen t  consumed i n  
o v e r a l l  s l a s h  f i r e s  (Martin and Brackebusch 1974, p. G-12). Although no t  o f  
" f lash"  burning c h a r a c t e r ,  t h e se  f u e l s  s t i l l  c o n t r i b u t e  t o  t h e  t o t a l  h e a t  and 
t h e  convec t ive  a c t i v i t y  o f  t h e  f i r e .  
burning when smoke management r e q u i r e s  maximum r i s e  f o r  d i s p e r s i o n  a l o f t ,  bu t  
it can be a disadvantage i n  w i l d f i r e  suppress ion  because increased  r a d i a t i o n  
and t r a n s p o r t  o f  burning embers cause long- dis tance  s p o t t i n g .  

This can be an advantage i n  p r e s c r i p t i o n  

F i r e  w h i r l s ,  which cause cons iderab le  s p o t t i n g ,  a r e  a l s o  r e l a t e d  t o  r a p i d  
energy r e l e a s e .  
t h r e a t e n  t o  cause breakouts ,  and r e q u i r e  ex t ens ive  mopup. With t ime,  they  
become punky and i g n i t e  e a s i l y  (support  glowing combustion) when dry  (Martin and 
Brackebusch 1974, p. G-7). 
r a t i n g s  f o r  t h e  work ( r e s i s t a n c e  t o  c o n t r o l )  of c o n t r o l l i n g  t h e  f i r e .  Because 
they  produce i n t e n s e  f i r e  and a r e  d i f f i c u l t  t o  c u t  and move, t he se  l a r g e  f u e l s  

The l a r g e r  f u e l s  a l s o  smolder long a f t e r  t h e  f i r e  is  p a s t ,  

These a r e  a l s o  t h e  f u e l s  which r e s u l t  i n  extreme 

where- s u f f i c i e n t  
escape t o  become 
a l l  f u e l  load ing  

a r e  a hindrance t o  i n i t i a l  a t t a c k  so  t h a t  small f i r e s  can r a p i d l y  
p o t e n t i a l  c o n f l a g r a t i o n s .  For t he se  reasons ,  r educ t i on  o f  over-  
i s  advocated (Martin and Brackebusch 1974, p .  G-9). 

9/ 
- Energy r e l e a s e  r a t e ,  assuming a r e l a t i v e l y  cons t an t  combustion e f f i -  

c iency ,  i s  dependent upon t h e  ra te  o f .  spread ( i n  a r ea )  of t h e  f i r e  head times 
t h e  amount of f u e l  consumed i n  t h e  head. 
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FI-5 Use o f  "MMtt Fuel Rat ing as a Benchmark 

The medium r a t e  o f  spread  and medium r e s i s t a n c e  t o  con t ro l  f u e l  r a t i n g  
( see  FI-2, p .  183) was s e l e c t e d  as  a benchmark f u e l  r a t i n g  by F i r e  Management 
Panel consensus. This benchmark i s  t h e  r a t i n g  value t h e  F i r e  Management Panel 
be l ieved  should no t  be  exceeded i n  s eve ra l  s p e c i f i  c i rcumstances;  i t  was 
chosen f o r  t h e  fol lowing c h a r a c t e r i s t i c s  of  t h e  f u e l  type :  

Rate o f  spread  ( see  F I - 3 ,  p .  184) 

0 Avai lab le  very f i n e  f u e l s  such as need les  and flammable g r a s s  a r e  
low i n  q u a n t i t y  and a r e  gene ra l l y  d i scont inuous .  

Avai lab le  f u e l s  l a r g e r  than very f i n e ,  but  under 3 inches i n  diameter ,  
a r e  r e l a t i v e l y  low i n  q u a n t i t y  and u sua l l y  s c a t t e r e d .  

Ladder f u e l s  and f u e l s  with s p o t t i n g  p o t e n t i a l  a r e  gene ra l l y  ab sen t .  

Res i s tance  t o  c o n t r o l  ( see  FI-4, p .  184) 

Control l i n e s  can u s u a l l y  be l oca t ed  t o  avoid l a r g e r  l o g s .  

0 Work r equ i r ed  t o  i n s t a l l  con t ro l  l i n e s  i s  commonly w i th in  t h e  
c a p a b i l i t y  o f  most i n i t i a l  a t t a c k  suppress ion  resources .  

FI-6 Land Stewardship 

Most land managers s t r i v e  t o  b r i ng  about improvement i n  resource  condi t ions  
o r  a t  l e a s t  t o  avoid degrada t ion .  The Publ ic  Land Management Decis ions Panel 
app l i ed  t h i s  phi losophy of  land s tewardship i n  t h e i r  judgment t h a t  a d e s i r a b l e  
and a t t a i n a b l e  gu ide l i ne  s ta tement  should,  as a minimum requirement ,  permit  no 
a c t i v i t y  t o  i n c r e a s e  t h e  hazard over  t h e  p r e a c t i v i t y  f u e l  hazard r a t i n g s .  
experience has shown t h a t  d i spu t e s  develop over  f ue l  q u a n t i t y  and arrangement 
necessary  t o  meet a p a r t i c u l a r  r a t i n g  and over  whether a p a r t i c u l a r  r e s i due  
component e x i s t e d  be fo r e ,  o r  as a r e s u l t  o f ,  t h e  a c t i v i t y .  C r i t i c a l  d i f f e r e n c e s  
i n  microc l imat ic  f a c t o r s ,  such as  exposure t o  wind and s u n l i g h t , c /  a l s o  need t o  

Pas t  

- lo/ The b@l f u e l  r a t i n g  should no t  be regarded as an optimum f o r  a l l  f i r e  
management s i t u a t i o n s .  For  example, an M.M f u e l  w i l l  no t  always be s a t i s f a c t o r y  
where p r e a t t a c k  i n s t a l l a t i o n s  r e q u i r e  f u e l  modi f ica t ion  ( see  FI-9,  p .  187, and 
FI-10, p .  189) .  Fur ther ,  a h ighe r  percentage of  crown f i r e s  has been r epo r t ed  
t o  develop i n  medium r a t e  of spread f u e l s  than  i n  any o t h e r  c l a s s  (Barrows 1951a).  
We noted an apparen t  d i sc repancy  i n  t h e  photograph dep i c t i ng  an MT4 type  on page 
23 i n  "Guide f o r  Fuel Type I d e n t i f i c a t i o n "  (USDA Fores t  Se rv i ce ,  P a c i f i c  North- 
west Region, 1968).  Unless t h e  i n f l uence  of  "average wors t t t  f o r  t h e  l o c a l i t y  of  
t h i s  photograph permi t ted  more f u e l  as an a t y p i c a l  s i t u a t i o n ,  we would r a t e  t h i s  
as t 'HM. t t  See a l s o  FI-12 (p .  195) regard ing  need f o r  areawide t rea tment  and 
r e f e r ence  t o  f u e l  load ings  i n  t h e  Sundance F i r e .  

- The e f f e c t s  o f  i n s o l a t i o n  upon f i r e  behavior  are no t  y e t  s u f f i c i e n t l y  
wel l  known t o  express  as r e s u l t s  o f  r e s ea r ch .  
observa t ions  i n d i c a t e  an e f f e c t  on f u e l  moisture  and on t h e  energy needed t o  
propagate  f i r e  spread .  

Some l im i t ed  experiments and 
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be recognized i n  t h e  comparative f i r e  hazard r a t i n g .  Residuc components need no t  
be considered i n  terms o f  p r i o r  o r  subsequent ex i s t ence ,  but  r a t h e r  i n  terms o f  
t h e i r  c o n t r i b u t i o n  t o  a d e s i r e d  f u e l  hazard r a t i n g .  

FI-7 Reduction of Fuel Hazard, Prescr ibed  Use of  F i r e ,  and F i r e  Under 
Su rve i l l ance  i n  Areas Formally Designated Under t h e  Wilderness Act 

Both t h e  F i r e  Management Panel and t he '  Publ ic  Lands Management Decis ions 
Panel considered t h e  need f o r  f u e l  hazard r educ t i on  and t h e  p o t e n t i a l s  f o r  t h e  
use o f  p r e sc r i bed  f i r e ,  o r  o f  pe rmi t t i ng  f i r e s  t o  burn under s u r v e i l l a n c e ,  i n  
a r ea s  formally des igna ted  under t h e  Wilderness Act.  Only gu ide l i ne  s ta tements  
2.306 and 2.308 through 2.310 a r e  d i r e c t e d  toward Wilderness (along with o t h e r  
land c l a s s e s )  as a r e s u l t  o f  t he  F i r e  Management Panel p roce s s .  Although none 
of t he se  dea l  wi th  pe rmi t t i ng  f i r e  t o  burn under s u r v e i l l a n c e ,  a near-consensus 
o f  t h e  Publ ic  Land Management Decis ions Panel gave support  t o  case-by-case 
a p p l i c a t i o n .  Desp i te  l e g a l  and p o l i c y  imp l i ca t i ons ,  as well as t h e  apparent  
need f o r  f u r t h e r  ana lyses ,  t h i s  support  war ran ts  being r epo r t ed  as a r e f l e c t i o n  
of  c u r r e n t  a d m i n i s t r a t i v e  d e l i b e r a t i o n s  and of  r e l a t e d  r e sea r ch  i n  p rogress  .c/ 

For Wilderness ,  methods of  r e s i dues  management o t h e r  than t hose  i d e n t i f i e d  
above were no t  undertaken by t h e  F i r e  Management Panel due t o  c u r r e n t  i n t e r p r e -  
t a t i o n s  of  t h e  Wilderness Act .  Discussions among p a n e l i s t s  d i d ,  however, i n d i c a t e  
a p o s s i b l e  need t o  l i b e r a l i z e  a u t h o r i t y  f o r  l i m i t e d  use  of p r e sc r i bed  f i r e ,  both 
f o r  f u e l  hazard reduc t ion  and f o r  maintenance o f  c e r t a i n  s p e c i e s .  Legal a u t h o r i t y  
may a l s o  be needed f o r  use o f  p r e sc r i bed  f i r e  on l i m i t e d  f u e l  b r eaks ,  a t  l e a s t  
along Wilderness boundaries  i n  s t r a t e g i c  l oca t i ons  where t h e  o b j e c t i v e  would be 
t o  h a l t  con f l ag ra t i ons  o r i g i n a t i n g  e i t h e r  i n  o r  o u t s i d e  Wilderness .  

FI-8 Snags 

F i r e  Management p a n e l i s t s  agreed on t h e  d e f i n i t i o n  o f  "snag" ( see  "Glossary") , 
as wel l  as  on t h e  need t o  t r e a t  snags f o r  f i r e  management purposes .  But p r e sen t  
d i f f e r e n c e s  i n  laws r e l a t i n g  t o  snags prevented f u r t h e r  agreement on minimum 
s i z e  of snags f o r  t rea tment  o r  on t h e  exemption from t rea tment  o f  c e r t a i n  snags 
f o r  w i l d l i f e  h a b i t a t .  For t h i s  reason ,  t h e  F i r e  Management Panel e l e c t e d  t o  
c a l l  f o r  t rea tment  o f  on ly  t h e  snags a s soc i a t ed  with ac t iv i ty- produced  r e s i d u e s ,  
l eav ing  f u r t h e r  s p e c i f i c a t i o n  t o  law and t o  i nd iv idua l  owners and agenc ies .  The 
fol lowing d i s cus s ion  suppor t ing  snag t rea tment  i s  f o r  r e ade r s  who may wish t o  
pursue an accep t ab l e  f u r t h e r  s p e c i f i c a t i o n .  Support f o r  t h e  a s soc i a t ed  w i l d l i f e  
exemption w i l l  be found under TE-15, p .  2 2 1 ,  and TE-16, p .  2 2 2 .  

The r eade r  is  r e f e r r e d  t o  t h e s e  a d d i t i o n a l  r e f e r ences  on c u r r e n t  know- - =/ 
l edge ,  p o l i c y ,  and r e sea r ch  on p r e sc r i bed  f i r e  and f i r e  under s u r v e i l l a n c e  i n  
formally des igna ted  Wilderness Areas and r e l a t e d  a r e a s :  USDA Fore s t  Se rv i ce  
Manual 2324.24, "Use of F i r e , "  Amendment No. 35, May 1969; USDA Fore s t  Se rv i ce  
Manual 5130.3.5 , "Pol icy- -dev ia t ion  , I 1  Manual Amendment No. 38, May 1972; USDA 
Fores t  Se rv i ce ,  " Fi re  Po l icy  Meeting Report Recommendation No. 1 ," May 12- 14 ,  
1971; Intermountain F i r e  Research Council (1970) ; Slaughte r  e t  a l .  (1971) ; 
Heinselmann and Wright (1973). 
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. Snags a r e  regarded as one o f  t h e  most important  f u e l s  i n f l uenc ing  f i r e  
s t a r t s  and f i r e  c o n t r o l .  The i r  r e l a t i v e l y  low moisture  con ten t  and t h e  ease  
with which glowing combustion can be  i n i t i a t e d  a f t e r  d e t e r i o r a t i o n  make them 
a ready f u e l  f o r  i g n i t i o n .  Radiant hea t  and f i r eb r ands  f a l l i n g  on punky snags 
have accounted f o r  many new s tar t s  of  f i r e s  o u t s i d e  intended con t ro l  pe r ime t e r s .  
Lightning s t r i k e s  i n  snags and i n  snag-topped green t imber  f r equen t l y  become 
sources  of w i l d f i r e s  even i f  p r e c i p i t a t i o n  accompanies t h e  thunderstorm because 
of t h e  snag ' s  a b i l i t y  t o  i g n i t e  and then t o  hold t h e  f i r e  i n  hollow po r t i ons  
while  t h e  surrounding f o r e s t  a r e a  d r i e s  ou t  (Barrows 1951b; Brown and Davis 
1973; Martin and Brackebusch 1974, p .  G - 8 ) .  F i r e  management personnel  be l i eve  
t h a t  numbers o f  l i g h t n i n g  f i r e s  a r e  reduced i n  a r ea s  where s a n i t a t i o n  sa lvage  
has removed snags and snag- topped t r e e s  i n  t h e  southwestern Nat ional  Fo re s t s  ,131 
and s t u d i e s  of 12 ,000 f i r e s  i n  t h e  nor thern  Rocky Mountains a r e  r epo r t ed  t o  have 
shown t h a t  over  34 pe rcen t  o f  such f i r e s  s t a r t e d  i n  snags (Barrows 1951a, 1951b).  

F i r e  behavior  i s  a l s o  impor tan t ly  in f luenced  by snags s i n c e  they  tend  t o  
s e rve  as aer ial  p la t forms  from which burning embers are launched on t r a j e c t o r i e s  
i nc lud ing  long d i s t a n c e  t r a n s p o r t  dur ing  s t r o n g  winds o r  convect ive a c t i v i t y .  
Shaggy barked snags a r e  p a r t i c u l a r l y  no tor ious  f o r  propagat ion o f  burning 
embers (Barrows 1951a) .  

Short  snags and s t u b s  i n  a renewing f o r e s t  w i l l  u sua l l y  be overtopped by 
t h e  crown canopy more qu ick ly  than  t a l l  snags .  Under t h e  canopy they  w i l l  be i n  
a damper microcl imate  and thus  con t a in  more moisture ,  decay more r a p i d l y ,  and be 
less l i k e l y  t o  i g n i t e  and s c a t t e r  f i r eb r ands  than  t a l l  snags (Brown and Davis 
1973) .  This  is ,  no doubt ,  p a r t  o €  t h e  b a s i s  f o r  t h e  20- foot he igh t  used i n  t h e  
gene ra l l y  accepted snag d e f i n i t i o n .  Height can a l s o  be p a r t  o f  t h e  b a s i s  f o r  
f u r t h e r  s p e c i f i c a t i o n ,  where crown c lo su re  and regrowth c h a r a c t e r i s t i c s  o f  
d i f f e r e n t  f o r e s t  types  should be r e f l e c t e d .  The proximity of snags t o  s t r a t e g i c  
f i r e  c o n t r o l  l oca t i ons- - fo r  con t ro l  l i n e s ,  f ue l  b reaks ,  e tc . - -might  be t h e  b a s i s  
o f  an a d d i t i o n a l  gu ide l i ne  f o r  snag removal. Likely t r a j e c t o r y  o f  f i r e b r a n d s ,  
s u s c e p t i b i l i t y  of  f u e l s  t o  i g n i t i o n ,  and kind of s t r a t e g i c  use  would be cons idered .  

FI-9 P rea t t a ck  Planning 

The term f f p r e a t t a c k f r  and t h e  concept i t  r ep re sen t s  were adopted f o r  t he se  
gu ide l i ne s  by F i r e  Management Panel consensus. Also known among some f o r e s t e r s  
as " p r e f i r e  p lanning ,"  p r e a t t a c k  p lanning  covered i n  t h i s  d i s cus s ion  i s  on ly  a 
p a r t  o f  t h e  whole concept ,  which inc ludes  i n s t a l l a t i o n  and maintenance phases  
as we11.14/ I t  i s  a system o f  p lanning  i n  advance of  f i r e  suppress ion  and i s  
done t o  accomplish two primary o b j e c t i v e s :  e l im ina t e  t ime l o s t  i n  s cou t i ng  and 
planning a t  t h e  t ime o f  a t t a c k  and prov ide  a s y s t e n a t i c  b a s i s  f o r  determining 
t he  what and where o f  i n s t a l l e d  f i r e  con t ro l  f a c i l i t i e s . E /  

E/ Hugh R .  McLean, P a c i f i c  Northwest Fores t  and Range Experiment S t a t i o n ,  
Por t land ,  Oregon, persona l  conversa t ion ,  1974. 

- 14' For d i s cus s ion  of i n s t a l l a t i o n  and maintenance phases ,  s e e  FI-10 (p. 189) .  

- For p r e a t t a c k  p r i o r i t i e s ,  s e e  "Fuel Treatment P r i o r i t i e s , "  p .  192, 
under FI- 10.  
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Prea t t a ck  p lanning  has grown from similar work done i n  many a r ea s  of  t h e  
Nation s i n c e  f o r e s t  f i r e  p r o t e c t i o n  first  began. 
work was done on t h e  sou thern  C a l i f o r n i a  Nat ional  Fo re s t s  (Grace 1951) .  These 
procedures  have been incorpora ted  i n  Fo re s t  Se rv i ce  r eg iona l  guides  (USDA 
Fores t  Se rv i ce  1959; USDA Fore s t  Se rv i ce ,  Southwest Region . [n .d . ] ;  USDA Fores t  
Se rv i ce  1972) as wel l  as i n  a Fores t  Se rv i ce  n a t i o n a l  handbook (USDA Fores t  
Se rv i ce  1970) .  Although t h e  r eg iona l  gu ides  a r e  l o c a l i z e d ,  they  s t i l l  conform 
t o  a s tandard ized  system which c l o s e l y  resembles t h e  p lanning  pioneered i n  
sou thern  C a l i f o r n i a .  
from chapar ra l  t o  t imbered a r ea s  and t o  shaded f u e l  breaks i s  work done i n  t h e  
1960 ' s  on t h e  Duckwall Unit o f  t h e  S t a n i s l a u s  Nat ional  Fo re s t  i n  C a l i f o r n i a ' s  
c e n t r a l  S i e r r a s  (Green and Schimke 1971) .  

The most r e c e n t  developmental 

Most no t ab l e  i n  t h e  ex tens ion  o f  t h e  prea t t ' ack  concept 

Pre,attack p lanning  i n  t h e  P a c i f i c  Northwest i s  a major advance i n  f o r e s t  
r e s i due  management, bu t  t h e  F i r e  Management Panel recognizes  t h a t  some o f  t h e  
procedural  d e t a i l s g /  and i n t e n s i v e  a p p l i c a t i o n  may no t  be app rop r i a t e  f o r  a l l  
pub l i c  and p r i v a t e  l ands .  The b a s i c  t h r u s t  i s  a t  l e a s t  t o  p l a n  t o  break up 
l a r g e  cont inuous problem a r ea s  s o  as t o  accommodate p r e a t t a c k  i n s t a l l a t i o n s  o r  
o b j e c t i v e s  (Martin and Brackebusch 1974, p .  G-22) (see FI-10, p .  189) .  

The fo l lowing  o u t l i n e  f o r  p r e a t t a c k  p lanning ,  adapted from Fo re s t  Se rv i ce  
d i r e c t i v e s  and guides  , i s  o f f e r e d  as a s t anda rd i zed  approach.=/ 

PREATTACK PLANNING PROCEDURE 

Step 1: 

S tep  2 :  

S tep  3 :  

Step 4 :  

Step 5: 

S tep  6:  

I d e n t i f y  p r e a t t a c k  blocks (20,000-50,000 a c r e s  w i th in  wel l- def ined  
t e r r a i n  f e a t u r e s ) .  

From topographic  maps and a e r i a l  photos ,  i d e n t i f y  s t r a t e g i c  l o c a t i o n s  
f o r  f i r e l i n e s  , f u e l  b reaks ,  and o t h e r  f i r e  con t ro l  f a c i l i t i e s .  

Consider coord ina t ion  with o t h e r  land u se s .  
e i t h e r  on a going f i r e  o r  p r e i n s t a l l e d ,  be accep tab le?  

W i l l  proposed i n s t a l l a t i o n s ,  

Complete f i e l d  inventory  and i d e n t i f y  a l l  f i n a l  cho ices  f o r  s t r a t e g i c  
l o c a t i o n  o f  f i r e  c o n t r o l  i n s t a l l a t i o n s ;  assemble as block p l a n s .  

Obtain any needed approvals  f o r  p r e a t t a c k  p l a n ,  i nc lud ing  f i n a l  
coo rd ina t i on  with o t h e r  land u se s .  

Provide f o r  upda t ing  p l ans  and sending copies  t o  d i spa t che r s  and f i r e  
suppress ion  personne l ;  and g ive  information t o  personnel  i n .  a c t i v i t i e s  
such as t imber  management and engineer ing  who may i n s t a l l  p r i o r i t y  
p r ea t t a ck  f a c i l i t i e s .  

- 16/ See,  f o r  example, i nc lu s ion  of t h e  "TRI System" (Robertson 1969) i n  t h e  
P a c i f i c  Northwest Region p r e a t t a c k  guide (USDA Fore s t  Se rv i ce  1972) . 

- 17/ A guidebook p r e sen t i ng  an adapted bu t  uniform system o f  p r e a t t a c k  
p lanning  f o r  p r i v a t e  l ands  and some p u b l i c  l a n d s  has been i d e n t i f i e d  as a high-  
p r i o r i t y  developmental need. 
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FI-10 I n s t a l l a t i o n  and Maintenance of  Fuel Breaks and Related Prea t tack  
Faci 1 i t i e s  

The concept of p rea t t ack  adopted by F i r e  Management Panel consensus embodies 
i n s t a l l a t i o n  and maintenance phases discussed here,  a s  well as the  planning 
phase discussed i n  FI-9, p .  187. Fuel breaks have been emphasized because they 
break up continuous problem f u e l  a reas  by modifying the  fue l s  i n  s t r a t e g i c  loca- 
t i ons  (Martin and Brackebusch 1974, p .  G-23). 

Other f a c i l i t i e s  (such as  he l i spo t s  used i n  manning f u e l  breaks, and water 
sources i n  support of forces  on fue l  breaks) are no l e s s  important.  Unmanned, 
o r  manned but  poorly supported, f u e l  breaks a r e  only occasionally e f f e c t i v e  
i n  s topping f i r e s .  Fuel breaks a r e  not f i r e  b a r r i e r s !  The f u e l  break i s  intended 
only t o  provide s a f e  access and a p lace  from which t o  make e i t h e r  d i r e c t  o r  
i n d i r e c t  a t t ack .  

Like prea t tack  planning, f u e l  break i n s t a l l a t i o n  and maintenance have evolved 
from work done i n  many areas  of  t he  Nation; most r ecen t ly  fue l  breaks have been 
i n s t a l l e d  i n  t he  southern Ca l i fo rn i a  National Forests  as p a r t  o f  t h e i r  prea t tack  
system. Firebreaks and f i r e  lanes  i n s t a l l e d  the re  during t h e  CCC (Civ i l ian  
Conservat.ion Corps) era have been an accepted p a r t  of t he  southern Ca l i fo rn i a  
scene. But f i r eb reaks  a r e  not t h e  same th ing  as  fue l  breaks. Firebreaks a r e  
devoid of  vegetat ion,  but  only p a r t i a l  removal and modificat ion of  fue l  arrange- 
ment a r e  t h e  r u l e  i n  fue l  breaks.  Fuel breaks i n  timber of ten  go unnoticed. 

The following subsect ions a r e  f u r t h e r  support f o r  fue l  break- re la ted  guide- 
l i n e s  o r ig ina t ed  by t h e  F i r e  Management Panel.  

Successes and f a i l u r e s  of  fue l  breaks.--Only a few success s t o r i e s  have been 
published f o r  f u e l  breaks ( fo r  example, Murphy and Murphy 1965) .  Reports of 
individual  successes and f a i l u r e s ,  mostly communicated by word o f  mouth, have 
r e su l t ed  i n  mixed opinions a s  t o  t h e i r  worth. In an attempt t o  c l e a r  away con- 
fus ion ,  we have drawn on two summaries of known encounters between fue l  breaks 
and f i r e s  .E/ These summaries were supplemented with indiv idual  documents 
supplied by the  National Fores ts  i n  Ca l i fo rn i a .  
information.=/ 
when fue l  breaks a r e  properly i n s t a l l e d  and maintained and adequately manned, 
and manning i s  adequately supported. 

See appendix 3 f o r  t h i s  
From our ana lys i s ,  we conclude t h a t  success i s  most l i k e l y  

- 18/ James W .  Jay.  A look a t  fue l  breaks. 60 p . ,  i l l u s .  Unpublished 
repor t  on f i l e ,  Division of F i r e  Management, USDA Forest  Service,  Washington, 
D . C .  [ n . d . ] .  

_. 19/ L i s l e  R .  Green, USDA Forest  Service,  P a c i f i c  Southwest Forest  and 
Range Experiment S t a t ion ,  Forest  F i r e  Laboratory, Riverside,  C a l i f . ,  personal  
conversat ion,  19 73. 

- *O’ We recognize a need f o r  more de t a i l ed  study than could be afforded 
fo r  t h i s  ana lys is  and o f f e r  t h e i r  r e s u l t s  only as the  cu r ren t ly  bes t  ava i l ab le  
information. 
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Prudent suppression tactics are a l s o  important: 

a.  A con t ro l  l i n e  i s  e s t a b l i s h e d .  

b.  Spot f i r e s  a r e  de t ec t ed  and contained r a p i d l y .  

c .  Backf i r ing  o r  f i r i n g  ou t  opera t ions  a r e  i n i t i a t e d  a t  t h e  r i g h t  t ime.  

d.  Control  o f  t h e  f l a n k s  of  f i r e s  i s , accompl i shed  (some very  succe s s fu l  
encounters  became f a i l u r e s  due t o  subsequent o u t f l a n k i n g ) .  

The l i k e l i h o o d  o f  f a i l u r e s  i nc r ea se s  when t h e  above elements are no t  met 
and/or when very high winds and e r r a t i c  f i r e  behavior  o r  f i r e  storms a r e  exper i-  
enced. Obviously, i f  a f i r e  s ta r t s  immediately ad jacen t  t o  a f u e l  break,  t ime 
i s  c r i t i c a l  i n  meeting t h e  above elements .  Good access  i s  thus  a key cons ide r a t i on .  

Occasional successes  have been r epo r t ed  even f o r  unmanned f u e l  b reaks .  We 
cons ider  t h e s e  t h e  except ion r a t h e r  than t h e  r u l e .  In  t hose  ca se s ,  f i r e  behavior  
was moderate and/or  t h e  encounter  was along a f l a n k ,  and e i t h e r  t h e  ground f u e l  
along t h e  f u e l  break had no t  y e t  become e s t a b l i s h e d  o r  a maintained f i r e b r e a k  
o r  o t h e r  b a r r i e r  (such as green g r a s s  o r  a road)  e x i s t e d  w i th in  t h e  f u e l  b reak .  

Some concern has been expressed t h a t  d ry  g r a s s  on l a t e r a l  f u e l  breaks w i l l  
s e rve  as a "fuse" t o  spread f i r e  more r a p i d l y  upslope.  Although t h i s  i s  a r e a l  
p o s s i b i l i t y ,  some f i r e s  would l i k e l y  spread up t he se  s l opes  r e g a r d l e s s ,  even i f  
a t  s lower r a t e s .  
i s  a l s o  a r e l a t e d  p o s s i b i l i t y  f o r  an i n c r e a s e  i n  man-caused f i T e s  which could make 
r a p i d  i n i t i a l  runs along f u e l  b reaks .  For example, i f  t r a i l  b ikes  a r e  used on 
f u e l  b reaks ,  r i s k  o f  i g n i t i o n s  from f a u l t y  exhaust systems i s  a d e f i n i t e  pos s i -  
b i l i t y .  However, f i r e  p revent ion  measures can be taken which w i l l  make t h e  f i r e  
r i s k  low enough t o  o f f s e t  t h e  advantages of an i n s t a l l e d  f u e l  break network. 

Because dry g r a s s  i g n i t e s  r e a d i l y  and access  is provided,  t h e r e  

Impact o f  i n s t a l l a t i o n s . - - T h e  two p o t e n t i a l  impacts of  most concern among 
land managers have been on e s t h e t i c s  and on t imber  p roduc t ion .  
have f ea r ed  t h a t  f u e l  breaks would be t h e  same as t h e  f i r e b r e a k s  they  have seen 
i n  chapa r r a l .  
t ake  land ou t  o f  p roduc t ion .  But i n  chapa r r a l ,  f e a the r ed  i r r e g u l a r  edges and 
clumps o f  brush l e f t  i n  f u e l  breaks produced an appearance more l i k e  n a t u r a l l y  
g r a s sy  open r i dges  when c a r e f u l l y  done. In  t imber ,  a shaded f u e l  break can be 
made inconspicuous by c a r e f u l  t h inn ing ,  and by f e a t h e r i n g  edges and l e av ing  clumps 

Land managers 

This  would no t  on ly  make an unwanted v e g e t a t i v e  c o n t r a s t ,  i t  would 

of understory.-  21 /  

Timber p roduc t ion  on f u e l  breaks i s  a f f ec t ed  by t h e  e x t e n t  t o  which t r e e s  
a r e  th inned ,  by t h e  c a r e  with which equipment i s  used, and t h e  i n t e n s i t y  o f  
p r e s c r i p t i o n  burning p r a c t i c e d .  
breaks i n  C a l i f o r n i a ,  i n v e s t i g a t o r s  concluded t h a t  r a t h e r  than a s u b t r a c t i v e  
e f f e c t ,  t h e  p r e s e n t  n e t  worth o f .  b e n e f i t s  t o  t imber  p roduc t ion  (through increased  
growth on t h e  fue l  break)  ranged from $1 t o  $10 p e r  a c r e  of f u e l  break (Grah and 
Long 1971) .  

In  a case  s tudy  of t h r e e  r e p r e s e n t a t i v e  f u e l  

- 21/ 
See gu ide l i ne  s ta tement  1 .520  i n  chap t e r  I11 f o r  a s p e c i f i e d  app l i c a-  

t i o n  o f  landscape management t o  f u e l  b reaks .  
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Economic Analysis  

Two s tud ies- - one  by D a v i s , Z /  t h e  o t h e r  by Murphy%/--in 1965 seemed t o  be 
i n  c o n f l i c t  over  t h e  economics of  f u e l  break cons t ruc t i on .  Davis used dec i s i on  
games and s imula t ion  t o  e s t ima t e  f u e l  break e f f ec t i venes s  i n  a C a l i f o r n i a  Divi-  
s i o n  o f  Fo re s t ry  D i s t r i c t .  
t i o n s  i n  a c r e s  burned annua l ly ,  t o  i n d i c a t e  e f f ec t i venes s  of  both f u e l  breaks 
and a d d i t i o n a l  suppress ion  f o r c e s .  Costs f o r  reducing average annual acreage 
burned were be l ieved  t o  exceed a l l  market and nonmarket l o s s e s  due t o  w i l d f i r e ,  
and t h e  conclusion was reached:  

These e s t ima t e s  were then used t o  determine reduc- 

. . .  wi th in  t h e  l i m i t s  o f  assumptions used i n  t h i s  a n a l y s i s ,  development 
of ex t ens ive  fue lbreak  systems o r  making s u b s t a n t i a l  phys i ca l  add i t i ons  
of  convent ional  f i r e  suppress ion  fo r ce s  t o  t he  cu r r en t  l eve l .  f o r  
p r o t e c t i n g  Zones I and I1 wildlands i n  D i s t r i c t  I11 of t h e  C a l i f o r n i a  
Div is ion  o f  Fo re s t ry  does no t  appear economically j u s t i f i e d .  

This conc lus ion ,  taken by i t s e l f ,  l e ads  t o  t h e  confusion.  This i s  unfor-  
t una t e  because, i n  f u r t h e r  d i s cus s ion  o f  t h e  imp l i ca t i ons  of  h i s  a n a l y s i s ,  t h e  
au tho r  concluded: 

Increases  i n  funds f o r  w i l d f i r e  p r o t e c t i o n  by t h e  C a l i f o r n i a  Div is ion  
o f  Fo re s t ry  i n  D i s t r i c t  I11 . . .  would probably be more e f f e c t i v e  i n  
reducing t h e  acreage  burned by major f i r e s  i f  d i r e c t e d  toward 
seZective ( i t a l i c s  ours%/) fue lbreak  cons t ruc t i on  and t o  f i r e  
p revent ion  e f f o r t  r a t h e r  than t o  d i r e c t  suppression f o r c e s .  

Murphyz/  used c o s t s  c o l l e c t e d  dur ing  t he  Duckwall Conf lagra t ion  Control  
P ro j ec t  on t h e  S t a n i s l a u s  Nat ional  Fo re s t .  These c o s t s  were syn thes ized  with t h e  
va lue  o f  f i r e  damage ave r t ed ,  and t h e  marginal r a t e  o f  s u b s t i t u t i o n  of  f u e l  breaks 
f o r  f i r e  suppress ion  was found. This f i nd ing  was i n t e g r a t e d  with t h e  l e a s t - c o s t -  
plus-damage method o f  a n a l y s i s .  
high,  he s t a t e d :  "Conflagrat ion con t ro l  through fue l  breaks combined with a 
complementary f i r e  suppress ion  o rgan i za t i on  is economically j u s t i f i e d  on t h e  
Duckwall Unit . I t  

Although t h e  au thor  concluded c o s t s  would be 

When we recognize t h a t  t h e  two s t u d i e s  a r e  f o r  two d i f f e r e n t  s i t u a t i o n s ,  
with d i f f e r e n t  v a l u e s - a t - r i s k  and d i f f e r e n t  e x i s t i n g  f i r e  suppression r e sou rce s ,  
they  a c t u a l l y  may be viewed as  complementary. Both conclude t h a t  f u e l  breaks t o  
a c e r t a i n  l e v e l  a r e  economically j u s t i f i e d .  Both recognize t h a t  a c e r t a i n  l e v e l  
of suppress ion  resources  i s  necessary  t o  use t h e  fue l  b reaks ,  even though one 
s tudy impl ies  a need f o r  increased  suppress ion  force  expendi tu re  and t h e  o t h e r  
a reduc t ion .  

- 22/ Lawrence S .  Davis. The economics of w i l d f i r e  p r o t e c t i o n  with emphasis 
on f u e l  break systems. Doctoral  d i s s e r t a t i o n ,  Univers i ty  of  C a l i f o r n i a ,  Berkeley, 
166 p . ,  i l l u s . ,  1965. 

- 2 3 /  James L .  Murphy. An a n a l y s i s  of  t h e  economic e f f i c i e n c y  of  an exper i -  
ment i n  conf lagra t ion .  con t ro l  on t h e  S t a n i s l a u s  Nat ional  F o r e s t ,  C a l i f o r n i a .  
Ph.D. t h e s i s ,  Univers i ty  of  Michigan, Ann Arbor, 258 p . ,  i l l u s . ,  1965. 

- 241 See f u r t h e r  d i s cus s ions  of  economics of  s e l e c t i n g  h ighes t  p r i o r i t y  
l o c a t i o n s  under "Fuel Treatment P r i o r i t i e s  , I 1  p .  192. 
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Fuel Treatment P r i o r i t i e s  

Work has been done t o  r e f i n e  t h e  process  f o r  a s s i gn ing  p r i o r i t i e s  o f  f u e l  
t rea tment  and a l l o c a t i n g  budgets  f o r  f i r e  management. The more s o p h i s t i c a t e d  
work i n  dec i s i on  modeling was done f o r  chapar ra l  f u e l s  under g r an t  frQm t h e  Fores t  
Se rv i ce  t o  t h e  S tanford  Research I n s t i t u t e .  The p r i n c i p a l  conclusion r epo r t ed  
from t h i s  study??/ i s  t h a t  a program of f u e l  modi f ica t ion  seems economically 
j u s t i f i e d  f o r  t h e  p i l o t  a r e a  s tud ied .261  
obtained f o r  t h e  choice  between an ex t ens ive  system o f  f u e l  breaks and one o f  
expanded f u e l  breaks ranging up t o  a mi le  wide. 

Less conc lus ive  r e s u l t s  have been 

Two methods f o r  a i d ing  t h e  assignment o f  p r i o r i t i e s  of  f u e l  t rea tment  o r  
determining t h e  o t i m u m  dens i t y  o f  f u e l  breaks i n  t h e  P a c i f i c  Northwest a r e  under 
deve lopmen t . z /  8!/ Such dec i s i on- a id ing  methods w i l l  be most h e l p f u l ,  bu t  i n  
t h i s  document we accep t  t h e  exper t  op in ion  o f  t h e  F i r e  Management Pane l ' s  judg- 
ment t h a t  work on f u e l  breaks should be undertaken now. To begin wi th ,  h i g h e s t  
p r i o r i t y  l o c a t i o n s  f o r  primary f u e l  breaks can be s e l e c t e d  from l o c a l  p r e a t t a c k  
planning and f i r e  p lanning  in format ion  based on f i r e  r i s k  and va lue s .  
i n a r y  l is t  o f  p r i o r i t y  l oca t i ons  f o r  u l t i m a t e  widening of f u e l  breaks t o  become 
areawide t r e a tmen t s  can be developed from t h i s  same knowledge. Although dec i s i on -  
a i d ing  models a r e  l i k e l y  t o  be completed be fo r e  more d i f f i c u l t  p r i o r i t y  dec i s i ons  
need be made, t h i s  ske l e ton  l i s t  of suggested p r i o r i t i e s  may be used as a s t a r t :  

A prel im-  

P r i o r i t y  1. Standard f u e l  breaks around and through high va lue ,  
high hazard,  i n t e n s i v e  use a r ea s  ( e . g . ,  r e s o r t s ,  
camps, communities).  

P r i o r i t y  2 .  Standard f u e l  break segments on r i dges  above high r i s k  a r e a s .  

- 2 5 /  J .  Michael Har r i son ,  D .  Warner North, and Carl-Axel S .  S t a e l  von 
Ho l s t e in .  Decis ion a n a l y s i s  o f  wildland f i r e  p r o t e c t i o n :  a p i l o t  s tudy .  196 p .  
Unpublished manuscript on f i l e ,  P a c i f i c  Southwest Fores t  and Range Experiment 
S t a t i o n ,  Berkeley, Ca l i f . ,  1973. 

_. 26/ M a t i l i j a  Creek and San Antonio Creek Drainages, Los Padres Nat ional  
Fores t  . 

- 27/ Stewart  G .  P ickford .  Work p l an- - ana ly s i s  of  f u e l  t rea tment  a l t e r n a t i v e s .  
Unpublished manuscript on f i l e ,  P a c i f i c  Northwest Fo re s t  and Range Experiment 
S t a t i o n ,  Po r t l and ,  Oreg.,  5 p . ,  1974. 

- Gary W .  Lyon. Economic a n a l y s i s  of f ue lb r eaks .  Unpublished manuscript 
on f i l e ,  P a c i f i c  Northwest Fo re s t  and Range Experiment S t a t i o n ,  Po r t l and ,  Oreg. ,  
29 p . ,  1974. Lyon, though concluding t h a t  f i r e  damage i s  a parameter  with weak 
input  d a t a ,  i n d i c a t e s  t h a t  f u e l  breaks would be economically j u s t i f i e d  f o r  t h e  
Snoqualmie Nat ional  Fo re s t .  In  t h i s  s t udy ,  "net savings" a r e  c a l c u l a t e d  f o r  each 
proposed f u e l  break,  making p r i o r i t y  dec i s i ons  p o s s i b l e .  Weaknesses r e l a t i v e  t o  
f i r e  damage i npu t s  would be overcome i n  p a r t  if methods proposed by P ickford  ( see  
foo tno te  27)  a r e  s u c c e s s f u l .  P i ck fo rd l s  work is d i r e c t e d  toward an adap t a t i on  
t o  t h e  P a c i f i c  Northwest o f  an economic a n a l y s i s  method be ing  used f o r  f u e l  break 
dec i s i ons  i n  t h e  C a l i f o r n i a  Region of  t h e  Fo re s t  Se rv i ce .  
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P r i o r i t y  3 .  Standard primary fue l  breaks along major r i d g e s  o r  o t h e r  
b reaks  i n  topography ( e . g . ,  block boundar ies ) .  

P r i o r i t y  4 .  Standard f u e l  breaks on l a t e r a l  r i dges  where ou t f l ank ing  of  
primary breaks is most l i k e l y .  

P r i o r i t y  5 .  Concurrent expansion of  l a t e r a l  and s tandard  f u e l  break ne t -  
work, and reawide p r e s c r i p t i o n  burning ( i n  f o r e s t  types  where 
s u i t e d )  .- 297 

Cons t ruc t ion  and Maintenance Standards 

The fo l lowing  s ta tements  and quoted exc.erpts (from Green and Schimke 1 9 7 1 ) g /  
r ep r e sen t  t h e  b e s t  known s t anda rds  f o r  f u e l  break cons t ruc t i on  and maintenance 
i n  t h e  P a c i f i c  Northwest, as v i s u a l i z e d  by t h e  F i r e  Management Panel .  

Width.--Widths o f  f u e l  breaks a r e  t o  be based on an e s t ima t e  of  It the d i s t a n c e  
from t h e  flame f r o n t  necessary  t o  p revent  s e r i o u s  burns from r a d i a t e d  hea t  and 
d i r e c t  i g n i t i o n  from r a d i a t i o n "  from i n t e n s e  f i r e s  i n  extreme f i r e  danger .  To 
t h i s  es t imated  d i s t a n c e  must be added a margin f o r  s a f e t y  as wel l  as t h e  d i s t a n c e  
needed f o r  vary ing  widths  i n  meeting landscape management requirements  .E/ 
w i l l  va ry  with t h e  sharpness  of  r idge tops ,  t h e  nearness  t o  c r i t i c a l  s add l e s ,  t h e  
i nco rpo ra t i on  o f  s a f e t y  i s l a n d s ,  and with t h e  s teepness  of s l opes  below s lope-  
c ro s s ing  roads (when roads a r e  s e l e c t e d  as t h e  b e s t  a v a i l a b l e  i n t e rmed ia t e  
s t r a t e g i c  l o c a t i o n ) .  The fol lowing widths  have been suggested f o r  t h e  S i e r r a -  
Nevada mixed c o n i f e r  type and a r e  being followed i n  t h e  P a c i f i c  Northwest:  

Widths 

. .Knife-edge ridges--On s l opes  o f  of 50 percen t  o r  s t e e p e r ,  width should be 
a t  l e a s t  3 cha ins ,  s l ope  d i s t a n c e .  

R i d g e s  where one s l o p e  i s  steep (50 pe r cen t )  and one moderate (20 
percent>-These w i l l  normally be marked t o  a fue l- break  width of 4 cha ins ,  
s l ope  d i s t a n c e .  

Loaf-shaped ridges--Two s lopes  of  l e s s  than  20 pe r cen t  w i l l  be  marked 
f o r  fue l- break  t rea tment  t o  a width of  3 t o  5 cha ins ,  s l ope  d i s t a n c e .  

VaZZeys or f la t  areas--Where t h e  ground i s  l e v e l  o r  n e a r l y  l e v e l  and 
t h e  s t and  is dense (150 o r  more t r e e s  p e r  a c r e ) ,  t h e  fue l- break  should 
be 5 cha ins  wide. On a r ea s  with a l e s s  dense s t and  o r  when t h e  s t and  
does no t  extend too  g r e a t  a d i s t a n c e ,  t h e  t h inn ing  should be done t o  a 
width of  3 t o  4 cha in s .  
th inned  more s eve re ly  than  t h e  c e n t e r .  

Outer edges of t imber fue l- breaks  should be 

- See a l s o  FI-12 (p. 195) on need f o r  areawide t rea tments .  

- 30/ Readers a r e  urged t o  use  Green and Schimke's (1971) guides  and/or  t h e  
p r e a t t a c k  guide (USDA Fores t  Se rv i ce  1972) f o r  a c t u a l  a p p l i c a t i o n s .  

- 31' See gu ide l i ne  s ta tement  1.520 i n  chap te r  I11 on landscape management 
r equ i r ed  f o r  f u e l  b reaks .  
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Canyons or r av ine s- - I f  canyon wa l l s  a r e  s t e e p ,  s p o t t i n g  and r a d i a -  
t i o n  ac ro s s  t h e  narrow canyon bottom a r e  hazards .  Canyons a r e  no t  t h e  
most d e s i r a b l e  s i t e s  f o r  f ue l - b r eaks .  Consequently, they r e q u i r e  more 
c l e a r i n g  and t h inn ing  than do r i dge top  s i t e s . .  . . 

Treatment .- -  

. . .  General--Remove a l l  merchantable high r i s k ,  sp ike- top ,  damaged, bug 
i n f e s t e d ,  and ca t f aced  t r e e s .  

Overstory--Remove enough of t h e  remaining merchantable t r e e s  t o  
achieve a spac ing  t h a t  w i l l  r e s u l t  i n  a shaded fue l- break  of  sound, 
t h r i f t y  t r e e s .  
t r e e s  which have i n t e r l a c i n g  crowns. 

This  w i l l  normally e n t a i l  removing only t hose  ove r s to ry  

Unde,rstory--Thin merchantable unders tory  t r e e s  t o  a minimum spac ing  
of 20 f e e t  o r  t o  a spac ing  of  no t  l e s s  than 6 f e e t  between crowns. 

Unmerchantable trees--Unmerchantable ma t e r i a l  ( po l e s ,  s a p l i n g s ,  
o t h e r  m a t e r i a l )  i n  t h e  fue l- break  should be th inned  a f t e r  logging 
t o  a spac ing  o f  6 f e e t  between crowns. 

Pmning--Prune crop t r e e s  according t o . .  . " e s t a b l i s h e d . .  . I f  guide- 
l i n e s .  A l l  o t h e r  "leave" t r e e s  must be pruned t o  a he igh t  o f  a t  
l e a s t  10  f e e t ,  bu t  no t  t o  exceed 50 pe r cen t  of l eng th  of green crown. 

Hazard reduc t ion- - Al l  s l a s h ,  b rush ,  and o t h e r  deb r i s  must be 
d i sposed  o f  by burning,  burying,  o r  chipping.  Machine p i l i n g ,  because 
of  lower o v e r - a l l  c o s t s ,  is recommended where damage t o  t h e  r e s i d u a l  
s t and  can be avoided.  

Maintenance. - -  

. . . I f  fue l- breaks  a r e  t o  s e rve  t h e i r  purpose they  must be maintained.  
The ground cover must be kept t o  low volume. A ground cover  i s  
necessary  t o  s t a b i l i z e  t h e  s o i l  and r e s t r i c t  growth of unwanted woody 
vege t a t i on .  

The aim i n  main ta in ing  a low-volume ground cover i s  so  t h a t  when 
it i s  i g n i t e d ,  it w i l l  burn with a low t o t a l  hea t  ou tpu t  nea r  t h e  
con t ro l  l i n e  w i th in  a fue l - b r eak .  This aim assumes t h a t  t h e  cover 
on a fue l- break  w i l l  be flammable and t h a t  it w i l l  burn r e a d i l y  during 
c r i t i c a l  f i r e  p e r i o d s .  

A dry  weight o f  2 tons p e r  a c r e  has been a r b i t r a r i l y  s e t  as a 
maximum volume of  ground cover d e s i r e d  on a fue l - b reak .  A cover  
of g r a s s  . . .  o r  p ine  need les  w i l l  be l e s s  than  t h i s  volume on most 
s i t e s  i n  most yea r s  . . . .  

. . .  Low i n t e n s i t y  p r e sc r i bed  burning i n  t e s t s  on t h e  S t a n i s l a u s  
Nat ional  Fo re s t ,  c e n t r a l  C a l i f o r n i a ,  has proved i t s  va lue  f o r  main- 
t a i n i n g  a low l e v e l  o f  f u e l s  a t  low c o s t  (Schimke and Green 1 9 7 0 ) .  
The use  o f  t h i s  t echnique  should be s e r i o u s l y  considered f o r  f u e l -  
break maintenance . . . .  

194 



F I - 1 1  Prescribed F i r e  a s  a Prefer red  Treatment f o r  Specif ied Areas 

There is evidence t h a t  i n  t he  pas t  f i r e  has pe r iod ica l ly  been a na tu ra l  
element i n  t he  ecosystems of such timber species as  Douglas- fir ,  lodgepole p ine ,  
ponderosa p ine ,  and western l a r ch  (Intermountain F i r e  Research Council 1970, 
Franklin and Dyrness 1973). Cer ta in  types of f i r e  a r e  bel ieved t o  be bene f i c i a l  
t o  these ecosystems (Intermountain F i r e  Research Council 1970). This led  t h e  
F i r e  Management Panel t o  recommend prescr ibed  f i r e  as. t he  prefer red  treatment  
f o r  spec i f i ed  Forest  Residue Type Areas.% 
presc r ip t ions ,  t he  F i r e  Management Panel recognized dependence on an improving 
ar t  i n  a sub jec t  a r ea  where f u r t h e r  research and development a r e  g r e a t l y  needed. 
While research and development??/ a r e  being conducted i n  both t h e  Douglas- fir  
and ponderosa p ine  f o r e s t  types of the  Pac i f i c  Northwest, p re sc r ip t ions  may be 
drawn from two sources developed outs ide  t h i s  geographic a rea  (Pierovich e t  a l .  
1968, Schimke and Green 1970). 

In c a l l i n g  fo r  use of burning 

FI- 12 The Need f o r  Areawide Treatment 

The need t o  t r e a t  f u e l s  on an areawide bas is  is  apparent t o  t he  i n i t i a l  
a t t ack  fireman t ry ing  t o  hold a f i r e  t o  small s i z e  i n  f u e l s  which defy r ap id  
handwork and/or a r e  burning with i n t e n s i t i e s  which a r e  not r e a d i l y  quenched by 
ground o r  a i r t anke r  a t t ack  and continue t o  produce burning embers. Numerous 
indiv idual  f i r e  r epor t s  a t t e s t  t o  t h e  importance of fue l  a t  o r  near  t h e  poin t  
of f i r e  o r i g i n .  Brown and Davis (1973) poin t  out t h a t  one o r  two highly t r a ined  
men with handtools can cont ro l  most f i res of one-fourth acre  o r  l e s s  but  t h a t ,  
i n  some f u e l s  and under some burning condit ions,  even a f i r e  t h i s  s i z e  can over- 
whelm hand methods. 

Preference f o r  areawide treatment is more dramatical ly demonstrated by 
conf lagra t ions  i n  which long d is tance  spo t t i ng  and e r r a t i c  behavior make i t  
necessary t o  take  f lanking  ac t ion  and t o  depend upon i n d i r e c t  a t t a c k .  The 
1967 Sundance Fire  i n  Idaho i s  one such f i r e  which has been documented and 
s tudied .  Anderson (1968) concludes t h a t  t he  spec tacular  run of  t h i s  f i r e  
appears t o  have been a r e s u l t  of  a combination of dry fue l s  from a sus ta ined  
drought, low humidit ies  f o r  over 72 hours, increas ing  winds sus ta ined  over a 
period of 9 hours, and a 4- m i l e  ac t ive  f r o n t .  He r epor t s  an advance of 16 miles 
i n  9 hours, spot  f i r e s  10  t o  1 2  miles nor theas t  of the  poin t  of o r i g i n ,  a r a t e  
of spread of 6 miles per  hour during the  peak run,  with a m a x i m u m  energy r e l ease  
of 474 x l o 6  Btu/s and a maximum f i r e  i n t e n s i t y  of 22,500 Btu/s - f t  of f i r e  edge. 
Average fue l  loading ca l cu la t ed  f o r  t he  f i r e  area as a whole was divided i n t o  
th ree  l e v e l s :  ground l i t t e r ,  brush, and crown ma te r i a l ,  and was repor ted  by 
Anderson (1968) as 2.04, 2 . 7 ,  and 20 tons per  acre ,  r e spec t ive ly .  

- 32/ See chapter  I1 f o r  d iscuss ion  of f o r e s t  res idue  types and key t o  guide- 
l i n e  s tatements .  See SI-6,  p .  213, f o r  t h e  f u r t h e r  recommendation of t he  
S i l v i c u l t u r e  Panel on use of prescr ibed  f i r e .  

A p r i o r i t y  research  and development job  is formulation of p re sc r ip t ion  
- 3 3/ 

c r i t e r i a  f o r  p ro t ec t ing  spec i f ied  depths of the  duff l aye r  (see SO-11, p .  216).  
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FI-13 F i r e  Closures  

Federa l ,  S t a t e ,  and l o c a l  laws and r e g u l a t i o n s  prov ide  f o r  " l imi ted"  and 
" f u l l f r  c l o su re s  of f o r e s t  l and  t o  e n t r y  dur ing  pe r i ods  o f  h igh  f i r e  danger .  
Limited c lo su re s  may be f o r  c e r t a i n  c l a s s e s  o f  f i r e  r i s k  o r  may simply c l o s e  
t h e  a r e a  t o  e n t r y  un l e s s  c e r t a i n  f i r e  p revent ion  measures (such as t h e  r equ i r ed  
" shovel ,  axe, and bucket" f o r  f o r e s t  v i s i t o r s  o r  t h e  t fhoot  owl" schedule  f o r  
loggers )  a r e  t aken .  F u l l  c l o su re s  u sua l l y  c l o s e  areas away from main t r a v e l e d  
rou t e s  and away from p l a c e s  o f  h a b i t a t i o n  t o  a l l  e n t r y  except  by permit  (such 
as f o r  r e s i d e n t s ) .  F i r e  danger used f o r  c l o su re s  is  u s u a l l y  weather  dependent 
but may be dec l a r ed  au toma t i ca l l y  by d a t e s  with t h e  approach o f  a f i r e  season,  
and may l a s t  f o r  t h e  e n t i r e  f i r e  season r ega rd l e s s  o f  changes i n  weather when 
f u e l  hazard [as a p a r t  o f  f i r e  danger r a t i n g )  i s  h igh .  

Costs and d i f f i c u l t y  of  enforc ing  c lo su re s  sometimes combine with a d e s i r e  
t o  leave t h e  a r e a  open f o r  use ,  e s p e c i a l l y  on p u b l i c  l ands ,  t o  t h e  e x t e n t  t h a t  
dec i s i ons  t o  e f f e c t  c l o su re s  a r e  pu t  o f f  i n  t h e  hope t h a t  t h e  weather w i l l  
change. On t h e  o t h e r  hand, some p r i v a t e  l ands  remain c lo sed  t o  p u b l i c  e n t r y  
f o r  extended pe r i ods  as a p r e r o g a t i v e  of p r i v a t e  ownership i n  keeping with S t a t e  
and l o c a l  laws o r  r e g u l a t i o n s .  

Although l i t e r a t u r e  on s t u d i e s  o f  f i r e  c l o su re  e f f e c t i v e n e s s  i s  s c a n t ,  it 
seems reasonable  t o  i nc lude  t h e  fo l lowing  i n  l o c a l  eva lua t i ons  o f  c l o su re s  as 
an a l t e r n a t i v e ,  o r  as a supplement,  t o  f u e l  hazard r educ t i on :  

a. W i l l  o t h e r  management goa l s  be met [ e . g . ,  s i l v i c u l t u r e ,  p rov id ing  
open space)?  

b. Can t h e  c l o s u r e  be e f f e c t i v e l y  enforced without  undue c o s t s  and 
without  adverse p u b l i c  r e ac t i on?  

c .  Are man-caused f i r e s  a problem and w i l l  l i g h t n i n g  f i res nega te  t h e  
r e s u l t s  of  p r even t i ng  man-caused f i r e s ?  

FI-14 F i r e  Management Through Cooperation 

Concern about  damage t o  f o r e s t s  from f i r e  has been l i nked  t o  t h e  evo lu t i on  
o f  a f o r e s t  p o l i c y  i n  t h i s  count ry  s i n c e  co lon i a l  t imes .  Kinney (1917) began 
h i s  t e x t  on t h e  development o f  f o r e s t  law i n  America with r e f e r ence  t o  t h e  
f i r s t  ordinance regard ing  t h e  f i r i n g  o f  woods i n  Plymouth Colony i n  Massachuset ts  
He a l s o  c i t e d  t h e  Massachuset ts  Act of  January 1743, which recognized t h e  damage 
caused by f i r e  t o  young t r e e  growth and t o  t h e  s o i l ,  as wel l  as a North Caro l ina  
Act of  1777 which c a r r i e d  p e n a l t i e s  f o r  unlawful f i r i n g  of t h e  woods. The f i rs t  
n o n s t r u c t u r a l  f i r e  r e g u l a t i o n  i n  Alta C a l i f o r n i a  i s  c r e d i t e d  (Clar  1959) t o  
Spanish Governor J o s e  Joaquin de A r r i l l a g a ,  whose proclamation o f  Flay 31, 1793, 
addressed i t s e l f  t o  t h e  Indian p r a c t i c e  of s e t t i n g  f i r e  t o  pa s tu r e l and .  
of f i r e ,  con t ro l  o f  f i r e ,  and abatement of f i r e  hazards  cont inue  t o  be contro-  
v e r s i a l  i n  f o r e s t r y  c i r c l e s  throughout  t h e  country.  
t h e  h i s t o r y  o f  f o r e s t r y  coopera t ion  as it grew from such Federa l  r e g u l a t o r y  
l e g i s l a t i o n  as  t h e  S n e l l  B i l l  i n t roduced  i n  Congress i n  1920. Dana (1956) c a l l s  
t h e  Clarke-McNary Act o f  1924 t h e  l i n e a l  descendant of t h e  o r i g i n a l  S n e l l  B i l l ;  
he p o i n t s  ou t  i t s  no t ab l e  omission of any r e f e r ence  t o  p u b l i c  r e g u l a t i o n  o f  
t imber  c u t t i n g ,  a ma t t e r  of g r e a t  con t roversy  a t  t h e  t ime.  
s i ons  o f  t h e  Clarke-McNary Act was an a u t h o r i z a t i o n  f o r  t h e  Sec r e t a ry  o f  
Agr i cu l t u r e  t o  coopera te  i n  f o r e s t  f i r e  con t ro l  with S t a t e s .  
a long with o t h e r s  has  done much t o  q u i e t  t h e  p r e s su re  f o r  Federal  r e g u l a t i o n .  

Use 

Controversy i s  woven i n t o  

Among o t h e r  p rov i -  

This  p rov i s i on  
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I t  has enabled t h e  S t a t e s  t o  work with loca l  f o r e s t r y  assoc ia t ions  i n  wr i t i ng  
f o r e s t  p r a c t i c e  a c t s  t h a t  have been received favorably i n  t h e  West where t h e r e  
is  a s t rong b e l i e f  i n  t he  doc t r ine  of na tu ra l  r i g h t s .  Thi. doc t r ine  has been 
codi f ied  by t h e  U.S. Cons t i tu t ion .  I t  has been used i n  our h ighes t  cour ts  t o  
p ro t ec t  p r i v a t e  ownership agains t  publ ic  regula t ion  regard less  o f  new cons t i t u-  
t i o n a l  i n t e r p r e t a t i o n s .  The P r iva t e  Lands Management Decisions Panel recognizes 
a p r ide  among these  owners i n  t h e i r  s e l f - regu la t ing  f o r e s t  p r a c t i c e  r u l e s  and 
r e l a t e d  S t a t e  l e g i s l a t i o n  (Oregon S t a t e  Legis la ture  1971, Washington S t a t e  
Legis la ture  1974). The consensus of t he  F i r e  Management Panel i s  t h a t  i nd i -  
vidual  owners and appropr ia te  l oca l  p ro t ec t ion  organizat ions should work together  
t o  determine treatment  c r i t e r i a  f o r  each area  ins tead  of at tempting t o  s e t  
f o r t h  spec i f i ca t ions  i n  law which may not be appl icable  o r  des i r ab le  i n  a l l  
ins tances .  

As an example o f  t he  working p r a c t i c e  a c t s ,  t he  following quota t ion  i s  
excerpted from t h e  general  r u l e s  developed by the  Oregon S t a t e  Department of 
Forestry (1974) through i t s  f o r e s t  p rac t i ce s  committees of p r i v a t e  owners: 

24-301 MAINTENANCE OF PRODUCTIVITY AND RELATED VALUES. Operations on 
f o r e s t  land s h a l l  be planned and conducted i n  a manner which w i l l  provide 
adequate cons idera t ion  t o  t reatment  of s lash ing  t o  p ro t ec t  r e s idua l  s tands 
of timber and reproduction,  t o  optimize condi t ions  f o r  regenerat ion o f  
f o r e s t  t r e e  spec ies ,  t o  maintain product iv i ty  o f  f o r e s t  land,  and t o  
maintain a i r  and water q u a l i t y  and f i s h  and w i l d l i f e  h a b i t a t .  

(1) Reduce t h e  volume of deb r i s  a s  much a s  p rac t i cab le  by 
such methods as: 

(a) 

(b) 

Well planned and supervised f e l l i n g  and bucking 
p r a c t i c e s  t o  minimize breakage. 
Increased u t i l i z a t i o n  o f  wood f i b r e  including but not  
l imi ted  t o  salvaging,  pre- logging and re- logging when 
a market e x i s t s .  

delayed u n t i l  s lash ing  crea ted  by previous operat ions 
is reduced. 

(c) Stage c u t t i n g  where appl icable ,  with successive cu t s  

(2 )  In those areas  where s l a s h  treatment  i s  necessary f o r  
p ro t ec t ion  o r  regenera t ion ,  t he  following methods may 
be used: 

(a)  Sca t t e r ing  of s l a s h  accumulations; 
(b) P i l i n g  o r  windrowing o f  s l a s h ;  
(c) Mechanized chopping o r  compaction of  s lash ing;  
(d) Control led burning; 
(e) Provisions f o r  addi t ional  p ro t ec t ion  from f i r e  

during the  per iod  of increased hazard. 
f i s h  h a b i t a t  when e s t ab l i sh ing  water s o u r c e s . . . .  

Pro tec t  
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I N--INSECTS GU I D EL IN ES SU PPO RTING IN FORMATION 

I N - 1  Prevent ing  Expansions of Douglas- f i r  Bee t le  Epidemics 

Douglas- f i r  r e s i due  w i l l  a t t r a c t  and concent ra te  t h e  Douglas- f i r  b e e t l e  i n  
t h e  v i c i n i t y  o f  green t r e e s  (Johnson and P e t t i n g e r  1961) and may cause popula t ion  
i nc r ea se s  o f  epidemic p ropo r t i ons  (Furniss  and O r r  1970) .  Greeley e t  a l .  (1953) 
r epo r t ed  t h a t  i n  1951-52 about 8 . 9  b i l l i o n  board f e e t  o f  t imber  was l o s t  t o  wind- 
throw, p lu s  about 1 b i l l i o n  more due t o  b e e t l e  a t t a c k  i n  1951. An a d d i t i o n a l  
3 b i l l i o n  board f e e t  o f  green t imber  was k i l l e d  by b e e t l e  emergence from t h e  wind- 
thrown and b e e t l e - k i l l e d  t imber  (Johnson 1960a).  

Shaded r e s i d u e  poses  a g r e a t e r  i n s e c t  hazard than does r e s i d u e  exposed t o  
d i r e c t  s u n l i g h t  (Johnson e t  a l .  1961, Johnson 1960b).  Johnson (1960a) r epo r t ed  
t h a t  high and low temperatures  have an adverse e f f e c t  on b e e t l e  broods, causing 
high m o r t a l i t y  r a t e s .  I n  f a c t ,  Johnson e t  a l .  (1961) found t h a t  shaded r e s idue  
is about twice  as a t t r a c t i v e  t o  a t t a c k i n g  b e e t l e s  and s ix  t imes as p roduc t i ve  
of  new b e e t l e s  as exposed m a t e r i a l .  Therefore ,  h ighe r  p r i o r i t y  should be given 
t o  t r e a t i n g  shaded and p a r t i a l l y  shaded r e s idue  than t o  r e s i d u e  found i n  d i r e c t  
s u n l i g h t .  

Work by Johnson and P e t t i n g e r  (1961) showed t h a t  i n t e n s i t y  of  at tack 
decreased with d i s t a n c e  from i n f e s t e d  t r e e s  o r  l o g s .  The consensus of  t h e  
I n s e c t s  Panel is  t h a t  moving t h e  r e s i d u e  a t  l e a s t  35 f e e t  from l i v i n g  t r e e s  
w i l l  g ive  adequate  p r o t e c t i o n  t o  t h e  s t and .  

Removal o f  r e s i d u e  and i n f e s t e d  t r e e s  i s  t h e  b e s t  means o f  reducing b e e t l e  
popu l a t i ons .  I d e a l l y ,  removal o r  t rea tment  should t ake  p l a c e  promptly a f t e r  t h e  
r e s idue  is  c r e a t e d  o r  t r e e s  a r e  a t t a cked .  I f  t h i s  i s  n o t  p o s s i b l e ,  t h e  work 
should be completed be fo r e  t h e  b e e t l e s  emerge, u s u a l l y  w i th in  1 2  months. 

IN-2 Prevent ing  Expansions o f  Engelmann Spruce Bark Bee t le  Epidemics 

Buildup o f  spruce  b e e t l e  popula t ions  i n  Engelmann spruce  r e s idues  i s  a 
major f a c t o r  c o n t r i b u t i n g  t o  s eve re  t r e e  d e s t r u c t i o n  (Schmid and Beckwith 1972; 
Mi tche l l  and Sa r twe l l  1974, p .  R-5). Broods of  t h i s  i n s e c t  may t ake  1 o r  2 yea r s  
f o r  a complete cyc l e  (Massey and Wygant 1954) .  The consensus o f  t h e  I n s e c t s  
Panel is t h a t ,  f o r  b e s t  c o n t r o l  o f  t h i s  b e e t l e ,  i n f e s t e d  stemwood r e s idues  should 
be removed from t h e  a r e a  wi th in  1 yea r  of i n f e s t a t i o n  t o  p revent  f u r t h e r  bui ldup 
and ou tbreak .  

IN-3 Providing Future  P r o t e c t i o n  from t h e  Balsam Woolly Aphid 

The balsam woolly aphid has caused ex t ens ive  damage and m o r t a l i t y  i n  t r u e  
f i r  s t ands  i n  t h e  Western United S t a t e s  (Doerksen and Mi tche l l  1965, Johnson and 
Wright 1957) .  P a c i f i c  s i l v e r  fir found below 3,000- foot  e l e v a t i o n  (Mitchel l  and 
Sa r twe l l  1974, p .  R-9) and suba lp ine  f i r  growing above 3,000- foot  e l e v a t i o n  
(Fl i tchel l  1966) i n f e s t e d  by t h e  aphid seldom develop t o  merchantable s i z e .  The 
i n f e s t e d  t r e e s  a r e  a l s o  a source  o f  i n f e s t a t i o n  f o r  subsequent reproduc t ion .  

The on ly  e f f e c t i v e  t rea tment  known i s  t o  remove i n f e s t e d  P a c i f i c  s i l v e r  fir 
and r e t u r n  t h e  s i t e  t o  an e a r l i e r  succe s s iona l  s t a g e  (Mi tche l l  and Sa r twe l l  1974, 
p .  R-10). The consensus o f  t h e  I n s e c t s  Panel is  t h a t  removal o r  d e s t r u c t i o n  o f  
i n f e s t e d  P a c i f i c  s i l v e r  and suba lp ine  f i r  t r e e s  would adequa te ly  p r o t e c t  remain- 
ing  s t ands .  
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IN-4 Prevent ing Epidemics of  Mountain Pine Bee t le  i n  Sugar Pine 

Populat ion bui ldup o f  mountain p ine  b e e t l e  i n  r e c e n t l y  windthrown sugar  
p ine  is  a major f a c t o r  con t r i bu t i ng  t o  t r e e  k i l l i n g  (Mi l le r  1928).  Normally, 
l o s se s  are very l i g h t  and most o f  t h e  damage ha s , been  endemic with outbreaks 
u sua l l y  s h o r t - l i v e d .  However, a sudden b e e t l e  bui ldup and increased  m o r t a l i t y  
of mature and overmature sugar  p ine  t r e e s  i n  1964 were a t t r i b u t e d  t o  t h e  1962 
October windstorm. 
f o r  bui ldup o f  t h e  b e e t l e  epidemic (Dolph 1970).  

The damaged t r e e s  ev iden t l y  a c t ed  as  t h e  breeding ground 

The consensus o f  t h e  I n s e c t s  Panel i s  t h a t  t he  b e s t  l i n e  o f  defense  i s  
removal o f  a c c e s s i b l e  windthrown t r e e s  w i th in  1 yea r  of  blowdown. 

IN-5 Prevent ing  Mountain Pine Bee t le  Epidemics i n  Lodgepole Pine 

The mountain p ine  b e e t l e  is  t h e  most s e r i o u s  i n s e c t  enemy o f  lodgepole  p ine  
and can cause s eve re  damage over  ex tens ive  a r e a s  (Fowells 1965) .  Lodgepole p ine  
becomes most s u s c e p t i b l e  t o  mountain p ine  b e e t l e  a t t a c k s  a t  about age 80.  Keep- 
ing  b e e t l e  outbreaks t o  a minimum is b e s t  accomplished by main ta in ing  a young, 
hea l t hy ,  and vigorous s t and  (Dolph 1970) .  

The consensus o f  t h e  I n s e c t s  Panel i s  t h a t  t h e  b e s t  method f o r  maintaining 
a young and vigorous s t and  is removal o f  a l l  i n f e s t e d  t r e e s  as wel l  as a l l  non- 
i n f e s t e d  merchantable t r e e s  i n  t h e  a r e a  of i n f e s t a t i o n s .  

IN-6 Prevent ing Mountain Pine Beet le  Epidemics i n  Ponderosa Pine 

Old-growth ponderosa p ine  s t ands  r a r e l y  experience outbreaks o f  mountain 
p ine  b e e t l e s .  However, b e e t l e  popula t ions  have g r e a t l y  i nc r ea sed  and become 
widespread with conversion o f  old-growth s t ands  t o  second-growth management 
(Sar twel l  1971) .  

Sa r twe l l  (1971) s t a t e d  t h a t  b e e t l e  outbreaks occurred on about 100,000 
acres annua l ly  dur ing  t h e  10 years  p r i o r  t o  1971. He a l s o  s a i d  t h a t  t h i s  prob- 
lem w i l l  become more ex t ens ive  as more timbered land i s  harves ted .  

The a t t a cked  young, second-growth s t ands  were u s u a l l y  even aged, dense ly  
s tocked,  and s t agna t ed .  This combination reduced t r e e  v igo r  making t he se  s t ands  
s u s c e p t i b l e  t o  b e e t l e  outbreaks when t h e  t r e e s  grew i n t o  po l e - s i ze  c l a s s e s  
(Dolph 1970, Sa r twe l l  1971) .  

The b e s t  d i r e c t  method f o r  c o n t r o l l i n g  mountain p ine  b e e t l e  outbreaks i s  
by i nc r ea s ing  s t and  v igo r  through precopnerc ia l  and commercial t h inn ings .  This 
,produces hea l t hy  and fast- growing t r e e s  which are more r e s i s t a n t  t o  b e e t l e  ou t-  
breaks (Dolph 1970) .  

IN-7 Prevent ing  Damage From Pine Engraver Bee t le  t o  Uncut Timber 

Removal of f r e s h  r e s idue  w i l l  reduce p ine  engraver  b e e t l e  aggrega t ion ,  
thus decreas ing  r i s k  t o  s tand ing  t r e e s .  
p r a c t i c a l  o r  economical, t h e  r e s idue  should be s c a t t e r e d  o r  p i l e d  i n  openings 
away from t h e  s t and ing  t r e e s  (Sar twel l  e t  a l .  1971; Mi tche l l  and Sa r twe l l  1974, 

Where complete d i sposa l  i s  no t  

p .  R- 8 ) .  
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IN-8 Prevent ing  Loss from Pine Engraver Beet le  i n  Ponderosa Pine Thinning 
Areas 

The p ine  engraver  b e e t l e  is  mainly a p e s t  -of ponderosa p i n e .  Although i n  
most years  i t  i s  no t  important  as a t r e e  k i l l e r ,  young t r e e s  and t h e  tops  of 
o l d e r  ones a r e  t h e  main t a r g e t s  of  t h i s  b e e t l e  (Metcalf and F l i n t  1962) .  

Mor t a l i t y  o f  l eave  t r e e s  a f t e r  precommercial t h inn ing  occurs  predominantly 
i n  s t ands  thinned dur ing  s p r i n g  and summer (Sar twel l  e t  a l .  1971, Sa r twe l l  1970).  
Therefore ,  t h e  b e s t  approach f o r  p ine  engraver  con t ro l  i n  young s t ands  i s  t h inn ing  
dur ing  t h e  f a l l  o r  w in t e r  months (Mitchel l  and Sa r twe l l  1974, p .  R - 7 ) .  

Large popula t ions  o f  engraver  b e e t l e s  can a l s o  e x i s t  i n  f r e s h  green logging 
r e s idue  from ove r s to ry  removal. Thinning t he  s t and  be fo r e  b e e t l e  emergence adds 
food t o  f u r t h e r  i n c r e a s e  b e e t l e  popula t ions .  This  i n  t u r n  causes  epidemic out- 
breaks on r e s i d u a l  t r e e s .  S ince  emergence normally occurs  throughout  t h e  summer, 
th inn ing  should be postponed u n t i l  b e e t l e  f l i g h t s  have ceased,  u s u a l l y  sometime 
i n  t h e  fall.?!/ 

IN-9 P ro t ec t i ng  Uncut Timber from Attack by Western Pine Bee t le  

Extensive t r e e  k i l l i n g  by t h e  western p ine  b e e t l e  i n  logged ponderosa p ine  
s tands  occurs  p r i m a r i l y  whi le  nearby green r e s idues  a r e  under a t t a c k  (Craighead 
e t  a l .  1927, M i l l e r  and Keen 1960) .  Disposal o f  t h e  r e s idue  be fo r e  i t  is 
a t t a cked  i s  t h e  b e s t  method of  keeping western p ine  b e e t l e  popula t ions  t o  
endemic l e v e l s  (Mitchel l  and Sa r twe l l  1974, p .  R-6). 

The consensus o f  t he  I n s e c t s  Panel i s  t h a t  a p r a c t i c a l  minimum requirement 
i s  t o  a r range  t h e  r e s idue  so  i t  i s  a t  l e a s t  35 f e e t  from s t and ing  trees. 

IN-10 Prevent ing  Buildup o f  Western Pine Bee t le  Broods 

Tree k i l l i n g  by western p ine  b e e t l e  i n  a s s o c i a t i o n  with blowdown and wild-  
f i r e  occurs  p r i m a r i l y  a f t e r  popula t ion  bui ldup i n  t h e s e  r e s idues  (Mi l le r  and 
Keen 1960; Mi tche l l  and Sa r twe l l  1974, p .  R-6). Salvage o f  windthrown o r  f i r e -  
i n j u r e d  o r  k i l l e d  t r e e s  is an e f f e c t i v e  means of reducing b e e t l e  popula t ions  
and subsequent damage (Mitchel l  and Sa r twe l l  1974, p .  R-6).  

The consensus of t h e  I n s e c t s  Panel i s  t h a t  removal of  t h e  i n f e s t e d  ma te r i a l  
should take  p l a c e  be fo r e  developing broods emerge. 

IN-11 Con t ro l l i ng  I n s e c t s  with Pub l i c  Funds 

The consensus o f  t h e  P r i v a t e  Lands Management Decis ions Panel is t h a t  
i n s e c t  i n f e s t a t i o n s  t h r e a t e n i n g  s e v e r a l  f o r e s t  p r o p e r t i e s  a r e  t h e  concern of  
more than t h e  i nd iv idua l  owners. The I n s e c t s  Panel be l i eve s  t h a t  when such 
popula t ions  a r e  found and dec l a r ed  by t h e  app rop r i a t e  S t a t e  F o r e s t e r  t o  be a 
zone of  epidemic i n s e c t  i n f e s t a t i o n ,  pub l i c  funds should be made a v a i l a b l e  
f o r  i n s e c t  c o n t r o l .  

- 34' Robert' E .  Dolph, Jr. , USDA Fore s t  Se rv i ce  Regional O f f i c e ,  Region 6 ,  
Po r t l and ,  Oregon, persona l  conversa.tion, 1974. 
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RE--RECREATION GUIDELINES 
SUPPORTING INFORMATION 

Fores t  r e s i dues  gu ide l i ne  s ta tements  f o r  p r o t e c t i o n  o f  e s t h e t i c  q u a l i t y  
were developed from a focus on f o r e s t  r e c r e a t i o n  use .  
d i f f e r i n g  views o f  what c o n s t i t u t e s  accep tab le  e s t h e t i c  q u a l i t y  i n t o  a common 
f i e l d - - t h e  way r e c r e a t i o n i s t s  pe r ce ive  and enjoy f o r e s t  surroundings.  

This focus brought 

Di f fe rences  i n  percep t ion ,  inc lud ing  disagreement among observers  as t o  
t he  n a t u r e  and conten t  o f  a given scene,  have been a t t r i b u t e d  t o  d i f f e r e n c e s  
i n  t r a i n i n g  and experience as well as t o  o t h e r  f a c t o r s  such as pe r cep tua l  
c apac i t y  (Vernon 1962; Wagar 1974, p .  H-2). These d i f f e r e n c e s  i n  pe r cep t i on  
can reach extremes among t h e  many i nd iv idua l s  who make var ious  uses  o f  t h e  
f o r e s t  and who may express  s t r o n g  opinions about Itan optimum f o r e s t  management" 
f o r  d i f f e r i n g  combinations o f  u se s .  
r e c r e a t i o n i s t s  a r e  a l l  seek ing  f o r e s t  a r ea s  p l ea s ing  and app rop r i a t e  t o  enjoy- 
ment of  p a r t i c u l a r  a c t i v i t i e s ,  but  what is sought may change when an i n d i v i d u a l ' s  
r o l e  changes, as f o r  example, from "seeker of  scenery" t o  "hunter" (Wagar 1974, 

Despi te  g r e a t  d i v e r s i t i e s  i n  background, 

p .  H- 8 ) .  

Knowledge about t h e  choices  and t h e  r eac t i ons  of  r e c r e a t i o n  u se r s  can lead  
t o  d e s c r i p t i o n  o f  d i f f e r e n t  f o r e s t  environments s a t i s f y i n g  t h e i r  q u e s t s .  But 
t he  q u a n t i t y  o f  t h e s e  d i f f e r e n t  f o r e s t  environments t o  be provided i s  a matter 
of land use  p lanning ,  no t  r e s i dues  management. Missions and goa ls  o f  va r i ous  
ownerships,  c o s t  and p r o f i t a b i l i t y  of  a l t e r n a t i v e  uses ,  demand, and many r e l a t e d  
elements must be considered i n  land use planning,  but  t he se  were beyond t h e  
scope o f  t h e  Recreat ion Panel .  

Recreat ion Panel members d i r e c t e d  t h e i r  e f f o r t s  t o  de f i n ing  a s e t  o f  
premises about f o r e s t  environments t h a t  s a t i s f y  r e c r e a t i o n i s t s .  The Recreat ion 
Panel nex t  chose a system o f  v i s u a l  resource  c l a s s e s  f o r  c l a s s i f y i n g  f o r e s t  
scenes ,  o r  "v i sua l  resources , "  f o r  r e c r e a t i o n  use.  The premises were then  
t r a n s l a t e d  i n t o  gu ide l i ne  s ta tements  app rop r i a t e  t o  p r o t e c t i n g  t h e  e s t h e t i c  
q u a l i t y  r e q u i s i t e  t o  r e c r e a t i o n  enjoyment i n  each v i sua l  resource  c l a s s .  

The b a s i c  premises  regard ing  f o r e s t  r e c r e a t i o n a l  environments a r e  
covered i n  RE-1--the b a s i s  f o r  each r e l a t e d  s ta tement  p resen ted  i n  t h e  
Pub l i c  Lands Guide l ines  (chap te r  111). B.ecause o f  t h e  d i f f e r e n c e s  i n  goa ls  
between p u b l i c  and p r i v a t e  ownerships,  s ta tements  1 .503  through 1.527 a r e  
l i m i t e d  t o  areas c l a s s i f i e d  under t h e  v i s u a l  c l a s s i f i c a t i o n  system chosen by 
t h e  Panel .  For a r e a s  which a r e  no t  so  c l a s s i f i e d ,  a more genera l  approach has  
been taken i n  s ta tements  1.501 (see R E- 1 ,  p .  202) and 1.551 (see R E- 2 ,  p .  207). 
RE-3 (p. 208) and RE-4 (p. 208) cover  c i rcumstances where b e n e f i t s  t o  r e c r e a t i o n  
use  must be balanced a g a i n s t  t r a d e  o f f s  necessary  t o  t h e  o v e r a l l  p r o t e c t i o n  
of  t h e  f o r e s t  environment; t h e s e  t r a d e  o f f s  c a l l  f o r  s p e c i a l  t rea tments  w i th in  
a r e a s  c l a s s i f i e d  f o r  p r o t e c t i o n  o f  e s t h e t i c  q u a l i t y .  

Input Block 4 o f  t he  User ' s  Work Form (chapte r  11) f o r  s o r t i n g  gu ide l i ne  
s ta tements  shows t h e  system f o r  c l a s s i f y i n g  v i s u a l  resources  descr ibed  i n  RE-1 
(p. 202).  The r e l a t i o n s h i p s  diagrammatical ly  p resen ted  t h e r e  w i l l  h e lp  land 

managers who have no formal system f o r  v i s u a l  resource  c l a s s i f i c a t i o n  bu t  who 
may e l e c t  t o  d e f i n e  equ iva l en t  c l a s s i f i c a t i o n s  t o  use t he  s o r t i n g  form i n  
chapte r  I1 as access  t o  app rop r i a t e  gu ide l i ne  s t a t emen t s .  
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R E - 1  General Premises 

Relating Premise Statements t o  a Visual 
Resource CZassi f i ea t ion  System 

The Recreat ion Panel agreed on c e r t a i n  premises  about t h e  v i s u a l  resources  
r e q u i s i t e  t o  f o r e s t  r e c r e a t i o n .  They a l s o  agreed on a system f o r  c l a s s i f y i n g  
t h e  v i sua l  r e s o u r c e s . .  Both t h e  premises  and t h e  c l a s s i f i c a t i o n  system were 
adapted f o r  r e s i d u e  management by t h e  Recreat ion Panel from a p u b l i c a t i o n  on 
landscape management developed f o r  use  i n  t h e  Nat ional  Fo re s t s  o f  Oregon and 
Washington (USDA Fore s t  Se rv i ce  1974) .  These premises ,  as adapted t o  a l l  
f o r e s t s ,  a r e  quoted along with o t h e r  agreed on premises i n  t h e  fo l lowing  
d i s cus s  i on .  

DeveZopment of General Premises 

Expected Images Ex i s t  

The ma jo r i t y  of  r e c r ea t i on- o r i en t ed  people  who v i s i t  . . . I  f o r e s t s ]  . . .  
have an image o f  what they  expect  t o  s e e .  Such an image o r  mental 
p i c t u r e  i s  genera ted  by a v a i l a b l e  information concerning a p a r t i c u l a r  
a r e a  and t h e  pe r son ' s  experience with t h a t  o r  similar a r e a s .  
produced r e p r e s e n t s  t h e  knowledgeabi l i ty ,  expectedness ,  romanticism, 
and emotionalism a s soc i a t ed  with f e a t u r e s  wi th in  t h e  a r e a .  Obviously, 
s e v e r a l  images may e x i s t  s imul taneous ly ,  even w i th in  a s i n g l e  i n d i -  
v idua l ,  and y e t  a p a r t i c u l a r  geographic  reg ion  tends t o  have an 
i d e n t i f i a b l e  image.351 

The image 

The fo l lowing  a r e  a l s o  quo t a t i ons  (USDA Fores t  Se rv i ce  1974):  

Although s t u d i e s  o f  peop l e ' s  images o f  f o r e s t  a r ea s  r e s u l t  i n  
va r i ed  responses  from one geographic  reg ion  t o  ano the r ,  one f a c t o r  
gene ra l l y  remains cons t an t .  People expect  t o  s ee  a n a t u r a l l y  
appearing c h a r a c t e r  w i th in  each genera l  Region. 

Aesthet ic  Concern Varies and Types of Viewers Are Cri t ical  

I t  i s  assumed t h a t  e s t h e t i c  concern v a r i e s  among Nat ional  Fo re s t  
u s e r s .  Those people  most concerned about a e s t h e t i c s  a r e  t hose  who 
a r e  i n  an a r e a  because o f ,  o r  have a major i n t e r e s t  i n ,  t h e  s c e n i c  
q u a l i t i e s ,  e . g . ,  r e c r e a t i o n  a r e a  r e s i d e n t s  and t r a v e l e r s .  

View Duration Is Cri t i ca l  

The v i s u a l  impacts o f  management a c t i v i t i e s  i nc r ea se  as t h e  dura-  
t i o n  o f  view i n c r e a s e s  beyond a quick g lance .  
seen from v i s t a  p o i n t s ,  v i s i t o r  c e n t e r s ,  end of road t angen t s ,  e t c .  

Examples a r e  t hose  a r ea s  

- 35' Floyd L .  Newby. Environmental impact a p p r a i s a l  o f  proposed develop- 
ments i n  Harney Peak a r e a  o f  t h e  Black H i l l s .  Unpublished manuscript  on f i l e ,  
P a c i f i c  Southwest Fores t  and Range Experiment S t a t i o n ,  Berkeley, Ca l i f .  [ n . d .  1 .  
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Nwnber of Viewers I s  Critica2 

The v i sua l ' impac t s  of  a management a c t i v i t y  become more important 
as the  ac tua l  o r  p o t e n t i a l  number of  viewers increases .  

A 2 2  Lands Are VieQed 

Because a l l  National Forest  lands can be seen from a i r c r a f t  o r  
high v i s t a  po in t s ,  a minimum [acceptable]  v isua l  q u a l i t y  ob jec t ive  
should be determined. 

Diverse Lmdscape Character I s  Important 

A l l  landscapes have a def inable  charac ter  and those with t h e  
g r e a t e s t  v a r i e t y  o r  d i v e r s i t y  have the  g rea t e s t  p o t e n t i a l  f o r  high 
scen ic  value.  

Retention of Character I s  Desirable 

Landscapes with d i s t i n c t i v e  v a r i e t y  i n  form, l i n e ,  co lo r ,  and/or 
t ex tu re  should be re ta ined  and perpetuated.  

The Capacity of Each Landscape t o  Absorb AZteration Without Losing 
I t s  VisuaZ Churacter I s  CriticaZ 

Each landscape u n i t  has i t s  individual  capaci ty  t o  accept a l t e r a -  
t i o n  [modificat ion] without los ing  i t s  inherent  v i sua l  charact ,er .  
This may be expressed i n  the  screening a b i l i t y  of t h e  vegeta t ion  and 
landforms, t he  v a r i e t y  of  vegeta t ive  cover and rock outcrops and 
water,  and i t s  a b i l i t y  t o  recover vegeta t ive ly  a f t e r  d is turbances .  

The Visua2 Impact and Character of Management Ac t i v i t i e s  I s  CriticaZ 

The v i sua l  impact of management a c t i v i t i e s  increases  as t h e  
amount of  landscape a l t e r a t i o n  increases .  The v i sua l  impact of  
management a c t i v i t i e s  genera l ly  increases  as the  v i sua l  elements 
i n  the  management a c t i v i t  e v i a t e  from the  same elements [expected] 
i n  the  na tu ra l  landscape.- 367 

Focus of Viewer Attention I s  Cri t ical  

The dominance and arrangement o f  elements w i l l  focus viewer 's  a t t e n -  
t i o n  and sub jec t  c e r t a i n  a reas  t o  c r i t i c a l  s c ru t iny .  Major peaks, water 
forms, rock outcrops,  meadows, edges, enframed views, ax i a l  p a t t e r n s  and 
convergent p a t t e r n s  a r e  t yp ica l  a reas  of  foca l i za t ion .  The v i sua l  impact 
of  management a c t i v i t i e s  increases  as t he  focus of  viewer a t t e n t i o n  
increases  i n  such managed a r e a s .  

This premise i s  supported by the  f indings of s tud ie s  which have been - 36/ 

fu r the r  i n t e rp re t ed  t o  suggest t h a t  many v i s i t o r s  w i l l  overlook o r  wish t o  
encounter debr is  from n a t u r a l ,  o r  natural-appearing,  causes. Natural debr is  
from some causes may, never the less ,  be damaging t o  r ec rea t ion  and scenery 
(Wagar 1974, H- 2 ) .  
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Al te ra t ion  of Character [Landscape] May Be Desired 

Landscapes with l i t t l e  o r  no v a r i e t y  may be enhanced by a l t e r a t i o n .  

Viewing Distance I s  C r i t i c a l  

V i s i b i l i t y  and c l a r i t y  of d e t a i l  is  o f t e n  a func t i on  of  viewing 
d i s t a n c e .  The v i s u a l  impact of  management a c t i v i t i e s  u s u a l l y  i nc r ea se s  
as viewing d i s t a n c e  decreases .  

Viewing Angle I s  Cr i t i ca l  

Visual impact of management, a c t i v i t i e s  i nc r ea se s  as t h e  v iewer’s  
l i n e  of s i g h t  t ends  t o  become perpendicu la r  t o  t h e  s l ope  upon which 
t h e  management a c t i v i t y  i s  t o  take p l ace .  

Management I s  Necessary 

Landscapes a r e  dynamic and even those  a r ea s  of  high a e s t h e t i c  
va lue  may r e q u i r e  some management a c t i v i t y  t o  r e t a i n  t h e  valued 
c h a r a c t e r .  

Addit;ona 2 Premises 

Other v a r i a b l e s  which a f f e c t  t h e  system [ e s t h e t i c s ]  i n d i r e c t l y  
a r e  motion o f  a c t i v i t y ,  l i g h t i n g ,  weather cond i t i ons ,  and season o f  
t he  y e a r . .  . . 

A System o f  Visual Resource C lass i f i ca t ion  
Drazm From Certain General Premises 

The f i r s t  rder  c l a s s i f i c a t i o n  i s  based on v i e m h g  d i s tance .  The f i rs t  
o rde r  c lasses ,-  357 i n  descending o rde r  o f  need for p r o t e c t i o n  o f  e s t h e t i c  q u a l i t y ,  
a r e  : 

FOREGROUND--variable d i s t a n c e ,  up t o  one-half  mi le  from viewer 
MIDDLE GROUND--variable d i s t a n c e ,  between one-half  mi le  and 5 mi l e s  
BACKGROUND--beyond 5 mi les  

Second order c l a s s i f i c a t i o n  i s  based on amount o f  landscape a l t e r a t i o n .  
Fur ther  subd iv i s i on  of  each f i r s t  o rde r  class depends on t h e  e x t e n t  t o  which 
v i s u a l  elements i n  management a c t i v i t i e s  d e v i a t e  from t h e  same elements expected 
i n  t h e  n a t u r a l  landscape.  
i n  descending o rde r  o f  need f o r  p r o t e c t i o n  of e s t h e t i c  q u a l i t y ,  a r e :  

The second o rde r  c l a s s e s g /  ( v i sua l  q u a l i t y  o b j e c t i v e s )  

- 37’ In  t h e  developed system (USDA Fore s t  Se rv i ce  1 9 7 4 ) .  

- 38’ I n  t h e  developed system (USDA Fores t  Se rv i ce  1974) .  
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PRESERVATION--allows na tu ra l  changes only 

RETENTION--permits' management a c t i v i t i e s  t h a t  a r e  not v i sua l ly  
evident  

PARTIAL RETENTION--permits management a c t i v i t i e s  v i s u a l l y  subordinate 
t o  t he  c h a r a c t e r i s t i c  na tu ra l  landscape 

MODIFICATION--permits management a c t i v i t i e s  t o  dominate o r ig ina l  
c h a r a c t e r i s t i c  landscape 

MAXIMUM MODIFICATION--permits vegeta t ive  and landform a l t e r a t i o n s  t o  
dominate t he  c h a r a c t e r i s t i c  landscape 

Third order c l a s s i f i c a t i o n  i s  based on duration of view. The following 
terms were developed by the  Panel f o r  subdivision of second order  c l a s ses .  
These t h i r d  o rde r  c l a s s e s ,  i n  descending order  o f  need f o r  p ro t ec t ion  o f  e s t h e t i c  
q u a l i t y ,  a r e :  

OCCUPANCY AND WANDER THROUGH 

LOW SPEED TRAVEL PAST--30 MPH OR LESS 

HIGH SPEED TRAVEL PAST 

Fourth order c l a s s i f i c a t i o n  is  based on density of screening (capaci ty of  
landscape t o  absorb modif ica t ion) .  
Panel f o r  subdivision o f  t h i r d  order  c l a s ses .  These c l a s s e s ,  i n  descending order  
of need f o r  p ro t ec t ion  of e s t h e t i c  q u a l i t y ,  a r e :  

The following terms were developed by t h e  

LITTLE OR NO DENSITY OF SCREENING 

MODERATE DENSITY OF SCREENING 

HEAVY DENSITY OF SCREENING 

Interpretations and AdditionaZ Premises 
Applied t o  the Adapted Class i f icat ion System 

Levels of  p ro t ec t ion  of  e s t h e t i c  q u a l i t y  can be developed f o r  the  c l a s ses  
and subclasses defined above. 
resource c l a s s i f i c a t i o n  system has a descending order  of need f o r  p ro t ec t ion  of 
e s t h e t i c  q u a l i t y ,  making it poss ib l e  t o  s c a l e  what is expected. 

Each c l a s s  and subclass i n  t he  adapted v i sua l  

In addi t ion  t o  i n t e r p r e t a t i o n  of the general  premises on a s c a l e  running 
from most t o  least s t r i n g e n t ,  t he  following list should f u r t h e r  s c a l e  t he  end 
r e s u l t  of management ac t ions  c a l l e d  f o r  i n  t he  guide l ine  s tatements .  These 
ad jec t ives  a r e  taken from a "Landscape Adjective Checklis t"  (LACL) (Craik 1972, 
c i t e d  i n  Wagar 1974, p.  H-3). The l i s t s ,  drawn from a l imi ted  though s t a t i s t i c a l l y  
s i g n i f i c a n t  s tudy,  a r e  repeated here f o r  poss ib le  use by land managers. 
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a r i d  
bare  
bar ren  
bleak 
brown 
burned 
bushy 
co 1 o r1  e s s  
dep r e s  s i n g  
de se r t ed  
d e s o l a t e  

a l i v e  
c l e an  
c l e a r  
cool  
f o r e s t e d  

LACL f o r  E s t h e t i c a l l y  Unappealing Scenes 

des t royed  
d i r t y  
d rab  
dry  
d u l l  
eroded 
golden 
ho t  
l i f e l e s s  
monotonous 
p l a i n  

s c r a g g l y .  
ugly 
un f r i end 1 y 
un in sp i r i ng  
u n i n v i t i n g  
weedy 
windswept 
withered 
worn 
yellow 

LACL f o r  E s t h e t i c a l l y  Appealing Scenes 

f r e s h  
green 
l i v i n g  
moist 
n a t u r a l  

pure  
secluded 
timbered 
unspoi led  
vege ta ted  

wild 
wooded 

S p e c i f i c  d e t a i l s  were d i scussed  by t h e  Recreat ion Panel f o r  each c l a s s  of  
viewing d i s t a n c e  ( f i r s t  o rde r  c l a s s e s ) :  

FOREGROUND--up t o  one- ha l f-mi le :  

0 S p e c i f i c a t i o n s  should aim a t  n a t u r a l  appearance (Wagar 1974, p .  H - 2 ) ,  
wi th  any management a c t i v i t y  being l e a s t  ev iden t  o r  subord ina te  (USDA 
Fores t  Se rv i ce  1974) .  

0 For s i t e s  l i k e l y  t o  be en t e r ed ,  p a s s a b i l i t y  (ease of t r a v e r s i n g  o r  
degree o f  o b s t r u c t i o n )  must be c o n s i d e r e d g /  (Wagar 1974, p .  H- 7 ) .  

Residue cleanup w i l l  avoid t h e  appearance of waste ,  an ob j ec t i onab l e  
cond i t i on  t o  many viewers??/ (Wagar 1974, p .  H-7). 

0 S i z e  and arrangement of  r e s i d u e  p i ece s  a r e  more important  c l o s e  t o  t h e  
viewer than i n  t h e  d i s t a n c e ,  e s p e c i a l l y  f o r  p a r t i a l  r e t e n t i o n  and modi- 
f i c a t i o n  cond i t i ons .  e 

Higher stumps and more and l a r g e r  r e s i due  p i ece s  may be l e f t  with 
s c r een ing .  

0 Areas normally viewed from c a r s  pass ing  
l a r g e r  r e s i d u e  p i ece s  and h igher  stumps 
low speeds .  

a t  high speed may have more and 
than  a r ea s  normally viewed a t  

- 39/ Randel F .  Washburne, Roger F .  C la rk ,  Freder ick  Campbell, and o t h e r s .  
Panel r e p o r t  on a e s t h e t i c  ob j ec t i ons  t o  f o r e s t  r e s i dues .  Unpublished manuscript 
on f i l e ,  P a c i f i c  Northwest Fo re s t  and Range Experiment S t a t i o n ,  Po r t l and ,  
Oregon [ n . d . ] .  
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Under m a x i m u m  modif icat ion condit ions,  p a s s a b i l i t y ,  appearance of  waste, 
and d isposa l  o f  manufactured waste mater ia l s  ( o i l  drums, cable ,  and 
t r a sh )  a r e  t h e  only important e s t h e t i c  considerati ,ons. 

0 More s t r i n g e n t  e s t h e t i c  condit ions requi re  low-cut stumps and may c a l l  

0 Bare s o i l  is d i s p l e a s i n g z /  e spec ia l ly  where p i l e d  o r  dug up, o r  where 

f o r  camouflaging of  cu t  faces with d i r t  o r  moss. 

i t  con t r a s t s  with humus o r  duff  i n  undisturbed areas .  

0 In more s t r i n g e n t  condit ions,  the  dens i ty  and charac ter  of vegeta t ion  
i n  a reas  where timber i s  harvested should approximate t h a t  i n  surrounding 
a reas .  

Burned areas  r e s u l t i n g  from p i l i n g  ahd burning of res idues  a r e  undesir-  
able  i n  increas ingly  s t r i n g e n t  e s t h e t i c  s i t u a t i o n s .  

MIDDLE GROUND--between 1 / 2  mile and 5 miles:  

0 Skidding patterg3,,are obvious and undesirable i n  t he  most s t r i n g e n t  

0 Contro l l ing  t ex tu re  (pa t te rn)  produced by residue p i e c e s g /  (Wagar 1974, 

spec i f i ca t ions  .- 

p. H-6) by l i m i t i n g  s i z e  and dens i ty  is more important with increased 
e s t h e t i c  s t r ingency.  

Pa t te rns  of  d is turbed  s o i l  and burning a re  undesirable as  discussed 
under ItForeground. I t  

BACKGROUND--beyond 5 miles:  

0 Most f ea tu re s  of  f o r e s t  res idues  and residue treatments  a r e  not  evident  
a t  background d i s t ances .  Areas c l a s s i f i e d  as  background a re ,  however, 
subjec t  t o  some publ ic  use.  
s tandards fo r  p a s s a b i l i t y ,  appearance of res idue ,  and d isposa l  of  manu- 
fac tured  waste mater ia l s  ( o i l  drums, cable,  e t c . ) ,  t h e  consensus of 
t h e  Recreation Panel was t o  not  develop statements  f o r  areas s o  c lass i f i ed .  

Although background should thus meet minimum 

RE-2 Protec t ion  o f  Es the t i c  Quali ty on Lands Used f o r  Recreation But Not 
Under a Formal Visual Resource C l a s s i f i c a t i o n  System 

Some pub l i c  and p r i v a t e  lands a r e  l i t t l e  used f o r  r ec rea t ion  because t h e  
nonrecreat ion goals  of  t he  owners, o r  the goals es tab l i shed  i n  law f o r  some publ ic  
lands,  l i m i t  oppor tun i t i e s  f o r  such use.  Access may be r e s t r i c t e d  o r  may be 
undeveloped. Formal c l a s s i f i c a t i o n  of t he  v i sua l  resource on such lands e i t h e r  
may be unnecessary, o r  equivalent  c l a s s i f i c a t i o n s  f o r  those shown i n  Input Block 
4 o f  t he  User's Work Form o r  a s impl i f ied  system may be used. 

I f  v i sua l  resource c l a s s i f i c a t i o n  i s  unnecessary but  some rec rea t ion  use i s  
encouraged, goals of keeping man-caused res idues  subordinate t o  the  c h a r a c t e r i s t i c  
landscape a r e  des i r ab le  i n  a reas  where use is  encouraged (Wagar 1974, p .  H- 5  and 
H-7). 
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In  a r ea s  o f  l e s s e r  use ,  decomposition should be hastened and t h e  appearance 
of  waste and d i s o r d e r  minimized (Wagar 1974, p .  E-7, H- 1 1 ,  and H-12). 

RE-3 Recrea t iona l  Benef i t s  from Exceptions t o  Recreat ion Guide l ines  

Ce r t a in  gu ide l i ne s  f o r  e s t h e t i c s  and f o r e s t  p r o t e c t i o n  ( L i s t  1 .OOO s t a t e -  
ments) may be modified f o r  s i l v i c u l t u r a l  and t e r r e s t r i a l  h a b i t a t  purposes (L i s t  
3.000 s ta tements )  . Such modi f ica t ions  a l s o  prov ide  b e n e f i t s  t o  r e c r e a t i o n .  
These may inc lude  improving t h e  f o r e s t  appearance by . t r e a tmen t  t o  enhance t h e  
es tab l i shment  of  new t r e e s  and improving chances f o r  s i g h t i n g  o f  w i l d l i f e  by 
removal o f  r e s i d u e .  

Wherever excep t ions  a r e  made t o  t h e  L i s t  1 .000 s t a t emen t s ,  manipulat ion 
must be done i n  a manner t h a t  avoids  p u b l i c  misunderstanding,  d e v i a t e s  as l i t t l e  
as  p o s s i b l e  from L i s t  1 . 0 0 0  s t a t emen t s ,  and g ives  t h e  impression o f -h a v i n g  been 
done c a r e f u l l y  as p a r t  of  a coherent  p a t t e r n  of  land s tewardship (Wagar 1974, 
p .  H- 5 ) .  

RE-4 Compensatory Benef i t s  t o  Overa l l  Fo re s t  P ro t ec t i on  from Exceptions 
to Recreation Guidel ines  

Although n a t u r a l  d e b r i s  may be accep tab le  t o  v i s i t o r s ,  it. may neve r the l e s s  
be damaging t o  r e c r e a t i o n  and scenery  (Wagar 1974, p .  H- 2 ) .  The massive amounts 
of d e b r i s  r e s u l t i n g  from events  such as w i l d f i r e ,  epidemics,  and v i o l e n t  storms 
a r e  cons idered  i n  t h i s  ca tegory .  

Removal o f  much of  t h i s  deb r i s  may b e n e f i t  many a spec t s  o f  environmental 
q u a l i t y ,  i nc lud ing  avoidance o f  l o s s e s  o f  v e g e t a t i v e  cover from f i r e ,  i n s e c t  
a t t a c k ,  and d i s e a s e .  Where o v e r a l l  f o r e s t  p r o t e c t i o n  w i l l  b e n e f i t  from d e b r i s  
removal, c e r t a i n  gu ide l i ne s  drawn from L i s t  2.000 apply.  These gu ide l i ne s  
p r e s c r i b e  t r e a tmen t s  necessary  t o  p rov ide  adequate f u e l  management and t o  p revent  
spread of  i n s e c t s  and d i s e a s e .  Wherever t he se  supplementary condi t ions  a r e  
a t t a ched  t o  L i s t  1 .000 s ta tements ,  a t t e n t i o n  should be g iven  t o  ach iev ing  what 
people  a s s o c i a t e  as n a t u r a l  i n  t h e  a r e a  of  t rea tment  (Wagar 1974, p .  H - 5 ) .  
Natural  appearance is aided by s o f t e n i n g  t he  edges o f  any openings through 
gradual  t r a n s i t i o n  from c l ea r ed  a r e a s  t o  f o r e s t ;  i . e .  , by I l feather ing" (Wagar 
1974, p .  H - 6 ) .  

SI --SI LV I CU LTU RE GIJ I DELIN ES 
SUPPORTING IN FORM ATION 

SI- 1  The Need f o r  E l imina t ing  Residues Which Are Obs tac les  t o  Management 

Timber ha rve s t i ng  and s i l v i c u l t u r a l  ope ra t i ons  i n  t h e  P a c i f i c  Northwest 
can produce unacceptab le  accumulations of r e s i d u e s ,  
r egene ra t i on  and impede p l a n t i n g ,  f u t u r e  ha rve s t i ng ,  s i l v i c u l t u r a l  a c t i v i t i e s ,  
r e c r e a t i o n ,  and e f f i c i e n t  f o r e s t  management (Dell  and Ward 1971; Edgren and 
S t e i n  1974, p .  M - 1  and M-4 t o  M-6; Ruth 1974, p .  K-9). 

These r e s idues  may o b s t r u c t  
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The consensus o f  t he  S i l v i c u l t u r e  Panel i s  t h a t  f o r e s t  r e s i dues  c r e a t e d  by 
s i l v i c u l t u r a l  a c t i v i t i e s  should be t r e a t e d  t o  e l im ina t e  o b s t a c l e s  f o r  f u t u r e  
s i l v i c u l t u r a l  a c t i v i t i e s  o r  t imber  harvesting.!?/ 

SI- 2 The Need f o r  Space f o r  Prompt Reestablishment of  Timber Species  

To meet an o b j e c t i v e  o f  u t i l i z i n g  t he  f u l l  growing capac i t y  o f  f o r e s t  l ands ,  
prompt rees tab l i shment  o f  p r e f e r r e d  t imber  spec ies  i s  needed a f t e r  any ha rve s t i ng  
t h a t  more than  t h i n s  t h e  s t and .  Some spec i e s  i n  some s i t u a t i o n s  may become 
e s t a b l i s h e d  on r o t t e n  r e s i d u e s ,  e . g . ,  i n  c o a s t a l  hemlock-spruce f o r e s t s  (Ruth 
1974, p .  K-8). Also, condi t ions  most favor ing  germinat ion of  seed may be a t  
var iance  with cond i t i ons  most favor ing  s eed l i ng  s u r v i v a l ,  e . g . ,  whi te  f i r  i n  
mixed c o n i f e r  s t ands  on t h e  west s l ope  o f  the. S i e r r a  Nevada (Stark 1964, c i t e d  
i n  Se ide l  1974, p .  L-7). Never the less ,  some gene ra l i z a t i ons  regard ing  space f o r  
prompt rees tab l i shment  can be made: 

For a r e a s  t o  be p l an t ed  i n  t h e  Olympic and Coast Range Provinces ,  t h e  con- 
sensus o f  t h e  S i l v i c u l t u r e  Panel ,  was t h a t  any time t h e  number of  crop t r e e s .was  
reduced below 70 t r e e s  p e r  a c r e ,  l l - i n c h  d .b .h .  o r  l a r g e r ,  t h e r e  should be a t  
l e a s t  350 p l a n t i n g  spo t s  and/or  e s t a b l i s h e d  s eed l i ngs  o r  s ap l i ngs  uniformly 
d i s t r i b u t e d  on each a c r e .  I n  t h e s e  geographic a r e a s ,  an accep tab le  p l a n t i n g  spo t  
conforms t o  t h e  concept p r e sen t ed  i n  t h e  paragraph on p l a n t i n g  spo t  a c c e p t a b i l i t y  
and is f r e e  of e s t a b l i s h e d  salmonberry (Mi l le r  e t  a l .  1974, p .  J -10 ) .  

For a r ea s  t o  be p l an t ed  i n  a l l  o t h e r  s p e c i f i e d  f o r e s t  r e s i due  t ype  a r ea s ,  
t h e  consensus o f  t h e  S i l v i c u l t u r e  Panel was t h a t  any time t h e  number o f  crop t r e e s  
was reduced below 40 t r e e s  pe r  a c r e ,  l l - i n c h  d .b .h .  o r  l a r g e r ,  t h e r e  should be 
a t  l e a s t  190 p l a n t i n g  s p o t s  and/or e s t a b l i s h e d  s eed l i ngs  and s ap l i ngs  uniformly 
d i s t r i b u t e d  on each a c r e .  

For a l l  s p e c i f i e d  areas where p l a n t i n g  i s  t o  be done, t h e  fo l lowing  
a d d i t i o n a l  s ta tement  o f  p l a n t i n g  spo t  a c c e p t a b i l i t y  a p p l i e s :  Every accep tab le  
p l a n t i n g  spo t  must be a c c e s s i b l e  t o  p l a n t e r s  and p ro t ec t ed  from s o i l  r a v e l ;  f o r  
example, downslope from stumps o r  logs  which a r e  p r e f e r a b l y  bark f r e e  (Edgren 
and S t e i n  1974, p .  M- 6  and M-11). 
cause mort .a l i ty ,  p l a n t i n g  s p o t s  w i l l  have p a r t i a l  shade (Edgren and S t e i n  1974, 
p .  M-12 t o  M-14; Se ide l  1974, p .  L-7; Miller e t  a l .  1974, p .  J-10) from t h e  
south and west s i d e s  i n  t h e  form o f  rocks ,  stumps, and logs  (Ruth 1974, p .  K-7),  
which a r e  p r e f e r a b l y  bark f r e e  (Edgren and S t e i n  1974, p .  M-6). Rot ten wood i s  
accep t ab l e  as a p l a n t i n g  medium i n  t h e  c o a s t a l  hemlock-spruce type  (Berntsen 
1960, c i t e d  i n  Ruth 1974, p .  K-9) bu t  i s  t o  be avoided f o r  p l a n t i n g  spo t s  i n  t h e  
remaining mixed-conifer  types  (Ruth 1974, p .  K-9) and i s  no t  d e s i r a b l e  on s i t e s  
with extreme condi t ions  ( f o r  example, s t e e p  sou th  s l opes  with shal low s o i l  
(Mi l le r  e t  a l .  1974, p .  5 - 4 ) ) .  Skid roads and o t h e r  compacted areas should be 
avoided, as should t hose  with p a r t i a l l y  bur ied  r e s idues ,  o r  where ch ips  may 
become mixed with t h e  s o i l  surrounding t he  p l an t ed  t r e e  (Edgren and S t e i n  1974, 

For s i t e s  where sunshine may be expected t o  

- 40/ Edgren and S t e i n  (1974, p .  M-6) make t h e  p o i n t  t h a t ,  a l though t h e  
o b s t r u c t i o n  e f f e c t  i s  recognized by most people ,  very  l i t t l e  d a t a  have been 
publ i shed ;  bu t  they  sugges t  t h e  r e s i s t a n c e  t o  con t ro l  r a t i n g  used i n  f i r e  manage- 
ment may c o r r e l a t e  with o b s t r u c t i o n  t o  p l a n t i n g  (see FI-2, p .  183,on r a t i n g  
r e s i s t a n c e  t o  c o n t r o l ) .  
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p.  M-7 and M - 1 0 )  - ; $ ~ ~ ~ @ e n e r a l l y ,  ,:I" ' , , '  .. r e s i d u a l  vege t a t i on  may prov ide  b e n e f i c i a l  shade 
and p r o t e c t i o n  fro6 ' ik-ost  (Youngberg 1966) and i s  thought t o  be of  l i t t l e  conse- 
quence i n  s u c c e s s f u l l y  r egene ra t i ng  Douglas- f i r ,  wi th  c e r t a i n  no t ab l e  excep t ions .  
Salmonberry has  been p r ev ious ly  mentioned on page 209. Swordfern and o x a l i s  
communities become i n c r e a s i n g l y  vigorous a f t e r  c l e a r c u t t i n g  on moist s i t e s  of  
t he  western Cascade Range. On such s i t e s ,  p l an t ed  t r e e s  e i t h e r  should be shade 
t o l e r a n t  o r  should be expected t o  main ta in  dominance over  t h e  r e s i d u a l  vege t a t i on  
(Mi l le r  e t  a l .  1974, p .  5-5 and J - 1 0 ) .  I f  n o t ,  v ege t a t i on  should be avoided i n  
s e l e c t i n g  p l a n t i n g  s p o t s .  

In  c e r t a i n  areas where seeding i s  t o  be p r a c t i c e d  o r  where n a t u r a l  
r egene ra t i on  is t o  be t h e  means o f  ach iev ing  s t ock ing ,  a uniform d i s t r i b u t i o n  o f  
spo t s  similar t o  t hose  de sc r i bed  above w i l l  be needed as wel l  as an exposed 
mineral  s o i l  seed bed. There i s  genera l  agreement on t h e  d e s i r a b i l i t y  o f  a 
mineral  s o i l  seed bed f o r  favor ing  s u r v i v a l  and growth of Douglas- f i r  (Mi l le r  
e t  a l .  1974, p .  5- 25) ,  as wel l  as a l l  spec i e s  i n  t h e  p ine  and mixed-conifer  types  
e a s t  of  t h e  Cascade Range (Seidel  1974, p .  L - 8 ) .  Mineral s o i l  seed bed i s  a l s o  
necessary  i n  t h e  mixed-conifer  s t ands  west o f  t h e  Cascade Range, with t h e  excep- 
t i o n  o f  hemlock-spruce i n  p a r t i a l  c u t  s t ands  (Ruth 1974, p .  K-8 and K-9).??./ 

SI- 3  The Need f o r  P ro t ec t i on  of  Seed l ings  by Leaving a Po r t i on  o f  Fo re s t  
Residues Untreated 

M i l l e r  e t  a l .  (1974, p .  J-10)  c i t e  S i l e n , c '  H a l l i n  (1968), and Fowler 
(1974) i n  s t a t i n g  t h a t  a major b e n e f i t  from s l a s h  i s  t h a t  i t  prov ides  numerous 
pa tches  of shade throughout  cu tover  a r e a s ,  thus  moderating h igh -and  low s u r f a c e  
tempera tures .  They a l s o  c r e d i t  s l a s h  with reducing m o r t a l i t y  o f  Douglas- f i r  
reproduc t ion  from f r eez ing ,  f r o s t  heaving,  hea t  l e s i o n ,  and drought .  General 
agreement i s  r epo r t ed  on similar b e n e f i t s  t o  both t o l e r a n t  and i n t o l e r a n t  p ine  
spec i e s  e a s t  o f  t h e  Cascade Range, i nc lud ing  a s tudy  i n  lodgepole  p ine  i n  which 
l i g h t  t o  moderate s l a s h  on s c a r i f i e d  a r ea s  y i e lded  improved f i r s t - y e a r  s u r v i v a l  
over  s c a r i f i e d  p l o t s  with no s l a s h  p r o t e c t i o n  (Cochran 1973, c i t e d  i n  Se ide l  1974, 
p .  L-7). Regarding lodgepole  p ine ,  Se ide l  (1974, p .  L-8) f u r t h e r  s t a t e s  t h a t  
where i t  occurs  as a s e r a l  spec i e s  i n  mixed c o n i f e r  f o r e s t s ,  i t  r egene ra t e s  
s a t i s f a c t o r i l y  wtth no overhead shade.  However, i n  t h e  pumice p l a t e a u  a r e a  
of c e n t r a l  Oregon where t h i s  spec i e s  forms climax s t a n d s ,  a l i g h t  amount o f  
logging r e s idue  seems t o  have a favorab le  e f f e c t .  
western Oregon, Ruth (1974, p .  K-7) c i t e s  H a l l i n  (1968), Minore (1971), and I s aac  
(1938) i n  documenting t h e  need f o r  shade.  He a lso  p o i n t s  ou t  t h a t  t h e  n e t  e f f e c t  
of r e s i dues  is v a r i a b l e ,  but  t h e i r  p resence  does reduce f r o s t  damage on numerous 
m i c r o s i t e s .  

For t h e  mixed c o n i f e r s  o f  

Addi t iona l  r e f e r ences  i n  t h e  c i t e d  l i t e r a t u r e  and i n  Edgren and S t e i n  
(1974) form t h e  b a s i s  f o r  s ta tements  i n t e r p r e t e d  and c i t e d  i n  t h i s  d i s cus s ion  on 
seed bed p r e p a r a t i o n :  Alexander (1966) , Berntsen (1955), Boyd (1969), Boyd and 
Deitschman (1969), Fowells (1965) , Fowells and S t a r k  (1964), Hall (1971), Hermann 
and Ch i l co t e  (1965), I s aac  (1943), Lotan (1964), Roy (1953), Trappe (1959). 

- 41/ 

Roy Ragnar S i l e n .  Lethal  su r f ace  tempera tures  and t h e i r  i n t e r p r e t a t i o n  
- 42/ 

f o r  Douglas- f i r .  Ph.D. t h e s i s ,  Oregon S t a t e  Col lege ,  C o r v a l l i s ,  1960. 
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The importance o f  shade is f u r t h e r  emphasized by Berntsen (1955), Hermann 
(1963), Ronco (1970) , Ryker and Po t t e r  (1970), Stoeckeler  (1945), and Strothmann 
(1972). In addi t ion  t o  moderating temperature, dead res idues  such as s l a s h  slow 
moisture l o s s .  Edgren and S te in  (1974, p. 14-14) c i t e  Cochran (1973) regarding 
p ro tec t ion  of  seedl ings  from low temperatures by s l a s h  which r e f l e c t s  t he  out-  
going r ad ia t ion  back t o  the  ground. 
case fo r  using the  aerodynamic roughness of s l a s h  on a s lope f o r  s t i r r i n g  the  
dense, cold a i r  which tends t o  move downslope and s e t t l e  i n  depressions,  causing 
f r o s t  damage. 
of browsing animals (Ruth 1974, p.  K-8; Dimock 1974, p .  0-5; Edgren and S te in  
1974, p .  bI-6) and may he lp  hide some seed of commercial spec ies  from b i rds  
(Dimock 1974). 

Fowler (1974, p .  N - 1 1  and N-14) presents  a 

Residues a l so  reduce damage t o  timber spec ies  by l i m i t i n g  access 

In addi t ion  t o  s e r ious  detr imental  e f f e c t s  of  residues discussed i n  SI-1  
(p.  208), SI-2 (p .  209), and SI-4 (p. 212), and documented f o r  severa l  guide l ine  
s tatements  (such a s  f o r  e s t h e t i c s ,  f i r e ,  i n s e c t s ,  and d i sease ) ,  o the r  detr imental  
e f f e c t s  must be evaluated.  The e f f e c t  on microenvironments can be e i t h e r  bene- 
f i c i a l  o r  de t r imenta l ,  depending on the  depth of t he  r e s idues .  
Fowler (1974, p .  N-14) po in t s  out t h a t  with increas ing  depth, a i r  exchange wi th in  
the  zone near  t h e  s o i l  sur face  can become r e s t r i c t e d .  He s t a t e s  t h a t  p l a n t s  i n  
such environments can be e f f e c t i v e l y  "buried" with excessive res idue  accumulation 
i f  the  minimum a i r  exchange is not met f o r  removal of t ox ic  gaseous products .  
Even deformation of seedl ings  and small sapl ings  by bending and tw i s t ing ,  though 
not regarded as a normally se r ious  problem, should be recognized as an e f f e c t  of 
s l a s h  (Seidel 1974, p .  L-9). 

For example, 

Besides shade, seedl ings  a l s o  need sun l igh t .  Douglas-fir t o l e r a t e s  l i g h t -  
to-moderate shading of  seedl ings  by res idues  o r  by t r e e s  l e f t  on the  s i t e  (Mil ler  
e t  a l .  1974, p .  5- 4) .  Edgren and S te in  (1974, p .  M-12) c i t e  Berntsen (1955) 
r e l a t i v e  t o  a preference f o r  l i g h t  s l a s h  i n  a spruce-hemlock c l ea rcu t .  
(1964) found t h a t  one- third o f  t he  spruce and fir seedl ings  i n  a study i n  Alberta ,  
Canada, occurred where the re  was heavy shade 50 t o  100 percent  o f  t he  d a y . E /  
Damping-off fungi  are repor ted  t o  increase  seedl ing  mor t a l i t y  under moderate t o  
heavy shading (Mil ler  e t '  a l .  1974, p .  5- 4) .  

Day 

From the  above d iscuss ion ,  it i s  apparent t h a t  t he re  i s  l imi ted  knowledge 
of the bene f i c i a l  e f f e c t s  o f  res idues  on timber regenerat ion;  but  many i n t e r -  
ac t ions  a r e  not accounted f o r .  Fowler (1974, p. N-2), fo r  exanple, po in t s  t o  
t he  l imi ted  a v a i l a b i l i t y  of  l i t e r a t u r e  d i r e c t l y  r e l a t e d  t o  e f f e c t s  o f  res idue  
on microclimate. 
" l i g h t  , I 1  "moderate,11 ar,d ''heavyt1 s l a s h  when speaking of s i l v i c u l t u r a l  bene f i t s  
and detr iments .  

This accounts f o r  t he  absence of  more p rec i se  s tatements  than 

In the  face  of  t h i s  def ic iency ,  t he  consensus of t he  S i l v i c u l t u r e  

_. 43/ Other re ferences  have been c i t e d  by Edgren and S te in  (1974, p .  M-12 t o  
M-14) on l i g h t  i n t e n s i t y  and a r e  s p e c i f i c  t o  spec ies .  These include r epor t s  of  
s tud ie s  which should be useful  i n  a r r i v i n g  a t  more q u a n t i t a t i v e  expressions of  
des i red  shade l e v e l s  but  which may not adequately include such addi t ional  va r i -  
ables  as r e f l ec t ance ,  hea t  advection, humidity, and s o i l  moisture on the  welfare 
of t he  t r e e s  s tud ied :  Adams e t  a l .  (1966), Franklin (1963), Garman (1955), 
Gordon (1970a, 1970b), Hatch and Lotan (1969), Isaac (1943, 1956, 1963), Krauch 
(1956), Maguire (1955), McCulloch (1942), Minore (1971, 1972a), Pearson (1950), 
Ronco (1970), Roy (1953), Ryker and Po t t e r  (1970) , Shearer (1967) , Strothmann 
(1972), Wahlenberg (1930). 
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Panel was t o  l eave  a pe r - ac r e  maximum o f  no more than  f i v e  80- cuhic- foo t  p i ece s  
( r ep r e sen t i ng  wood p i ece s  24-inch d iameter ,  small end, by 25 f e e t  long,  and 
40-inch d iameter ,  small end, by 10 f e e t  long, e t c . ) .  The S i l v i c u l t u r e  Panel 
f u r t h e r  agreed t h a t  l e av ing  sma l l e r  m a t e r i a l ,  as permi t ted  by o t h e r  gu ide l i ne s ,  
would s a t i s f y  requirements  f o r  c l e a r c u t  a r ea s  f o r  which l e av ing  c e r t a i n  amounts 
of logging s l a s h  was recommended. 

SI-4 The Need f o r  Control  o f  Competition from Living Residues 

Crop t r e e s  o f  i n t o l e r a n t  spec i e s  such as Douglas- f i r  need t o  main ta in  
dominance over  t h e i r  compet i to rs  (Mi l le r  e t  a l .  1974, p .  J - 5 ) .  The e f f e c t  o f  
compet i tors  upon a v a i l a b l e  l i g h t  and s o i l  mo i s tu r e , ’ i s  of prime importance (Edgren 
and S t e i n  1974, p .  M-2, Id-3, M-12 t o  PI-14, and M-16) i n  dec id ing  when and i f  t o  
con t ro l  compet i t ion from l i v i n g  f o r e s t  r e s i dues .  

The S i l v i c u l t u r e  Panel has e s t a b l i s h e d  a requirement f o r  c o n t r o l  o f  brush 
spec ies  dur ing  t h e  f i r s t  5 years  be fo r e  dominance of  crop t r e e s  i s  l o s t  o r  growth 
of crop t r e e s  i s  l i m i t e d  by competi t ion f o r  s u n l i g h t  o r  s o i l  mois ture .  .The 
S i l v i c u l t u r e  Panel has  assumed t h a t  d e t a i l e d  judgments w i l l  be made by land  
managers f o r  each ca se .  For s o i l  mois ture  de te rmina t ion ,  it w i l l  be necessary  
t o  do more than  judge he igh t  o r .  q u a n t i t y  o f  competing vege t a t i on .  For t h i s  
purpose,  a v a i l a b l e  s o i l  moisture  du r ing  c r i t i c a l  seasons should be compared with 
t h e  known e f f e c t s  o f  d i f f e r e n t  s t r e s s  l e v e l s .  S o i l  water  p o t e n t i a l s  o f  - 2  t o  -4 
ba r s  may reduce s eed l i ng  growth. A r educ t i on  o f  0 .5  ba r  may a f f e c t  stem e longa t ion  
and d ry  weight p roduc t ion .  
decreases .  
t o  p l a n t s  (Kramer 1969 as c i t e d  i n  Edgren and S t e i n  1974, p .  M-3). 

Water w i l l  become less a v a i l a b l e  as  s o i l  mois ture  
However, t h e r e  i s  no d e f i n i t e  po in t  a t  which water  becomes unava i l ab l e  

l e s s  
than 

SI -5 

The S i l v i c u l t u r e  Panel agreed t h a t  t h e  need f o r  t r e a t i n g  l i v e  r e s idues  was 
c r i t i c a l  a f t e r  t h e  f i r s t  5 y e a r s .  Af t e r  t h a t  t ime ,  l i v i n g  r e s idues  l e s s  
two- th i rds  t h e  he igh t  o f  c rop  t r e e s  could be t o l e r a t e d .  

Damage from Birds and Animals 

Numbers and kinds of v e r t e b r a t e s  us ing  a f o r e s t  s i t e  a r e  s i g n i f i c a n t l y  
a f f e c t e d  by t h e  c h a r a c t e r ,  dens i t y ,  and d i s t r i b u t i o n  of  r e s i dues  (Dimock 1974, 
p .  0-3).  As developed i n  SI-3 (p. 210),  r e s i dues  can p r o t e c t  t r e e  s eed l i ngs  
from b i r d  and animal p r eda t i on .  Unfortunat.ely,  t hey  can a l s o  prov ide  h a b i t a t  
f o r  b i r d s  and animals which feed  on t r e e  seeds and s e e d l i n g s .  For  example, 
logging s l a s h  can he lp  t o  h i d e  some t r e e  seed (see SI-3) b u t ,  a t  t h e  same t ime ,  
it prov ides  n e s t i n g  h a b i t a t  f o r  small s eed- ea t i ng  b i r d s  (Dimock 1974, p .  0- 5 ) .  
S lash  improves t h e  h a b i t a t  f o r  spec i e s  such as dee r  mice, which can d e v a s t a t e  
Douglas- f i r  n a t u r a l  r egene ra t i on ,  and which normally do no t  r e q u i r e  dense cover  
(Dimock 1974, p .  0-5; M i l l e r  e t  a l .  1974, p .  5-4). Dimock (1974, p .  0-13) c i t e s  

M i t c h e l l ’ s  (1950) obse rva t i on  t h a t  it was necessary  t o  p l a n t  t r e e s  5 t o . 2 0  f e e t  
from brush p i l e s  t o  l e s s e n  damage by brush r a b b i t s  on western s i t e s  and sugges t s  
t h a t  damage by snowshoe h a r e  may be expected i n  h a b i t a t s  wi th  prominent s l a s h  
p i l e s .  

Although admi t t ing  t h e  weaknesses of  experimental  d a t a ,  Dimock (1974, p .  0-17) 
risks some g e n e r a l i z a t i o n s  .which i nc lude  t h e  s t a t emen t :  

Treatment methods t h a t  a l t e r  r e s i d u e s  t h e  l e a s t - - a l t hough  s t i l l  meeting 
o b j e c t i v e s  o f  reducing f i r e  hazard,  l e s s en ing  waste ,  and a l l e v i a t i n g  
brush competition--seem t o  have most p r a c t i c a l  p o s s i b i l i t i e s  f o r  mini-  
mizing animal problems. 1 
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The S i l v i c u l t u r e  Panel,  while acknowledging the  po ten t i a l  bene f i t s  of leaving  
c e r t a i n  res idues  (see SI-3, p .  210), recognized t h a t  t h e  p o t e n t i a l  of an animal 
problem associa ted  with res idues  could bes t  be determined on t h e  bas i s  of l oca l  
experience and condit ions.  For t h i s  reason, t he  S i l v i c u l t u r e  Panel recommended 
treatment  of  res idues  t h a t  may provide h a b i t a t  f o r  development of animal popula- 
t i ons  t h a t  would prevent establ ishment and growth of adequate numbers of crop 
t r e e s .  Their recommendation implies  a need f o r  l oca l  observat ion,  preferably  
by experts  i n  both s i l v i c u l t u r e  and animal h a b i t a t .  

SI-6 Use of  Prescribed Fire Recommended 

Prescribed f i r e  may be used t o  reduce both logging s l a s h  and p o t e n t i a l l y  
competitive vegeta t ion  i n  c l ea rcu t  a r eas .  
t o  reduce t h e  na tu ra l  l i t t e r  from stand atrophy and understory vegeta t ion  i n  
e i t h e r  uncut s tands o r  i n  p a r t i a l l y  cu t  s tands along with t h e  s l a s h  from p a r t i a l  
cu t t i ng .  When used i n  c l ea rcu t  a reas  o r  f o r  type conversion, t he  f i r e  prescr ibed  
is  usual ly  more in t ense  than f i r e  used i n  uncut o r  p a r t i a l l y  cut  s tands .  The 
former i s  known as broadcast  burning and the  l a t t e r  as  underburning. 

I t  may a l so  be used i n  f o r e s t  s tands 

F i r e  p re sc r ip t ions ,  t h e i r  r e l a t ionsh ip  t o  a na tu ra l  r o l e  o f  f i r e  i n  c e r t a i n  
northwestern ecosystems, and the F i r e  Management Panel recommendation t h a t  f i r e  
be used i n  c e r t a i n  Forest  Residue Type Areas, a r e  covered i n  FI-11 (p.  195). 
S i l v i c u l t u r a l  use o f  prescr ibed  f i r e  requi res  prepara t ion .  For minimum d i f f i c u l t y  
i n  cont ro l  of f i r e  and t h r e a t  of damage t o  adjacent  timber, s l a s h  from logging and 
timber c u l t u r e  operat ions should be arranged so  as t o  avoid p i l e s  o r  concentrat ions 
aga ins t  uncut timber. Judicious rearrangement of fue l  can measurably improve the  
re in t roduct ion  of  f i r e  t o  f o r e s t  a reas  where i ts  long-time exclusion has r e su l t ed  
i n  excessive f u e l  accumulations t h a t  now make f i r e  r e s t o r a t i o n  a d i f f i c u l t  t a sk .  

Se ide l  (1974, p .  L-10) c i t e s  Weaver (1967) who s t r e s s e s  t h e  importance o f  
f i r e  i n  maintaining ponderosa p ine  and who a l so  d iscusses  t h e  e f f e c t s  of excluding 
f i r e .  Gratkowski (1974, p .  I -9 ) ,  i n  poin t ing  t o  both the  advantages and disad-  
vantages of using prescr ibed  f i r e ,  introduces the  use of chemical des iccants  
along with con t ro l l ed  burning f o r  c e r t a i n  s i t u a t i o n s .  
chemicals a r e  not  as e f f e c t i v e  aga ins t  some spec ies  as is f i r e  f o r  i n i t i a l  t r e a t -  
ment and as  a subsequent cont ro l  f o r  re invas ion  o r  resprout ing .  

He a l s o  po in t s  out t h a t  

In recommending f i r e  f o r  cont ro l  of  invading spec ies  and f o r  seed bed 
prepara t ion ,  t he  S i l v i c u l t u r e  Panel consensus was t h a t  20 percent  i s  t h e  maximum 
reduction i n  timber growth r a t e  which can be to l e ra t ed .  I t  was t h e  view o f  
t h i s  Panel t h a t  t h e  use of prescr ibed  f i r e  should be among t h e  a l t e r n a t i v e s  
considered whenever t he  growth r a t e  is threatened t o  t h i s  ex tent  by invading 
vegeta t ion .  

SO--SOILS GUIDELINES SUPPORTING INFORMATION 

SO-1 S o i l s  of Medium and Fine Texture 

S o i l s  of t h i s  group have a tendency t o  be compacted r e a d i l y  by equipment 
(Rothacher and Lopushinsky 1974, p .  D-7 and p .  D-8; Ruth 1974, p .  K-14; Gratkowski 
1974, p .  1-12), Moisture content  i n  these  s o i l s  becomes e spec ia l ly  c r i t i c a l  when 
s o i l  moisture exceeds about 10 percent .  So i l  compaction i s  most f requent ly  a 
f a c t o r  i n  eva lua t ing  which equipment t o  use f o r  p i l i n g  and burning, crushing,  
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and YUM (yarding u n u t i l i z e d  m a t e r i a l )  ope ra t i ons .  The consensus o f  t h e  P r i v a t e  
Lands Management Decis ions Panel i s  t h a t  equipment e x e r t i n g  l e s s  than  3% pounds 
p e r  square inch w i l l  have l i t t l e  e f f e c t  on compaction. 

SO-2 S o i l s  of  Coarse Texture  

S o i l s  o f  t h i s  group con t a in  50 percen t  g rave l  o r  l a r g e r  s i z e  fragments.  
Texture  governs t h e  t r e a tmen t s  which would i nc r ea se  t h e  e ro s ion  r a t e  of coarse-  
t ex tu r ed  soils o r  i n c r e a s e  t h e  r a t e  o f  g r a v e l -o r  s t one  r a v e l i n g  on t h e  s o i l  
s u r f ace  (Rothacher and Lopushinsky 1974, p .  D-7). S o i l  t e x t u r e s  inc lude  sandy 
loam, loamy sand,  and sand.  These soils a l s o  a r e  most s u s c e p t i b l e  t o  nonwetta- 
b i l i t y  r e s u l t i n g  from f i r e  (Mi l le r  e t  a l .  1974, p .  5-16).  

SO- 3  S o i l  Organic P4atter o f  Less Than 2- 3  Percent  

S o i l  o rgan i c  ma t t e r  con ten t  o f  2-3 pe r cen t  is recognized as a c r i t i c a l  
minimum by consensus o f  S o i l s  Panel .  Organic ma t t e r  p l ays  important  r o l e s  i n  
both phys i ca l  and chemical p r o p e r t i e s  o f  t h e  soil t h a t  c o n t r o l  wate r  movement 
and a v a i l a b l e  p l a n t  water  s t o r a g e ,  s o i l  s t a b i l i t y ,  and genera l  l i f e  o f  t h e  s o i l  
(Rothacher and Lopushinsky 1974, p .  D-7 and D-8). 
dues u s u a l l y  r e s u l t s  i n  d e s t r u c t i o n  o f  o rgan ic  m a t t e r ,  s o i l s  i n  which t h e  
r e se rve  i s  a l r eady  very  low should no t  be sub j ec t ed  t o  t h i s  t r e a tmen t .  Low 
i n t e n s i t y  s p r i n g  burns which do no t  de s t roy  t h e  duf f  gene ra l l y  do no t  m a t e r i a l l y  
a f f e c t  s o i l  o rgan i c  ma t t e r  f unc t i ons .  The P r i v a t e  Lands Management Decis ions 
Panel agreed t h a t  l e av ing  m a t e r i a l s  l e s s  than 3 inches  i n  diameter  would h e l p  
o f f s e t  s o i l  damage r e s u l t i n g  from machine p i l i n g  on s o i l s  of  low o rgan i c  
con t en t .  The Pub l i c  Lands Management Decis ions Panel agreed t o  l i m i t  t h e  mineral  
s o i l  exposed dur ing  broadcas t  burning on low organic  ma t t e r  s o i l s  t o  20 pe r cen t  
o f  t h e  a r e a  being t r e a t e d .  (See SI-3,  p .  210.) 

As broadcas t  burning o f  r e s i -  

SO-4 S o i l  Depth o f  Less Than 24 Inches 

Reduction i n  s o i l  depth i s  cons idered  impor tan t ,  p a r t i c u l a r l y  i n  combina- 
t i o n  with r e s idue  d i sposa l  by burning,  because both reduce n u t r i e n t  and water  
s t o r a g e .  With deep s o i l s ,  t h e  r e s e rve  i s  l a r g e  and r educ t i ons  a r e  of  l i t t l e  
consequence; but  when t h e  r e se rve  i s  low as i n  shal low s o i l s ,  r educ t i on  o f  depth 
may be c r u c i a l  (Ruth 1974, p .  K-7; Se ide l  1974, p .  L-6; Gratkowski 1974,  p .  1- 10) .  
The S o i l s  Panel has  a r b i t a r i l y  des igna ted  24 inches  as a c r i t i c a l  minimum s o i l  
dep th .  The P r i v a t e  Lands Management Decis ions Panel agreed t h a t  l e av ing  m a t e r i a l s  
l e s s  than  3 inches  i n  diameter  would he lp  o f f s e t  s o i l  damage r e s u l t i n g  from 
machine p i l i n g  on shal low s o i l s .  (See SI- 3 ,  p .  210.) 

SO-5 Low S o i l  F e r t i l i t y  

Low s o i l  f e r t i l i t y  c o n t r i b u t e s  t o  slow growth of t imber  and a s s o c i a t e d  
unders tory  p l a n t s .  
of e x i s t i n g  p l a n t  n u t r i e n t s .  P r a c t i c e s  such as burning o r  complete YUM yard ing  
which tend t o  d e p l e t e  n u t r i e n t s  a r e  de t r imen t a l  t o  s i t e  p r o d u c t i v i t y .  Crushing 
and i nco rpo ra t i on  of r e s i due  i n t o  t h e  s o i l  a r e  a l s o  de t r imen t a l  s i n c e  t h i s  
r e s u l t s  i n  an immediate, though temporary, reduc t ion  of n i t r o g e n ,  an e s s e n t i a l  
p l a n t  n u t r i e n t .  
1974, p .  K-7, p .  K-14, and p.  K-15; Se ide l  1974, p .  L-6; Gratkowski 1974, p .  1-20; 
Mi l l e r  e t  a l .  1974, p .  J-11 and 5-12). A 3- inch maximum diameter  f o r  m a t e r i a l s  
t o  be l e f t  i n  p l a c e  i s  in tended  t o  l eave  most of t he  f o l i a g e  s i n c e  t h i s  r e s i due  
component y i e l d s  most o f  t h e  e s s e n t i a l  e lements .  

S o i l s  with low f e r t i l i t y  r e q u i r e  conserva t ion  o r  improvement 

These e f f e c t s  on p l a n t  n u t r i e n t s  have been documented (Ruth 
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F e r t i l i z a t i o n  t o  o f f s e t  e f f e c t s  of  res idue  treatments  on n u t r i e n t s  should 
be spec i f i ed  on t h e  b a s i s  of f a c t o r s  such a s :  i n t e n s i t y  of burn, though e f f e c t s  
on n u t r i e n t s  have been cont rovers ia l  (Miller e t  a l .  1974, p .  5-13; Moore and 
Norris  1974, p .  C - 1 3 ) ;  t he  presence of n i t rogen- f ix ing  spec ies  such as  a l d e r  . 

(Moore and Norris  1974, p .  C-4); t he  r a t e  of  r e tu rn  t o  normalcy a f t e r  t reatment  
(Moore and Norris  1974, p .  C-10) i n  r e l a t i o n  t o  management goals ;  and the  extent  
t o  which res idues  a r e  mixed with t h e  s o i l .  

SO-6 Available So i l  Moisture Holding Capacity of Less Than 2 Inches 
Per Foot of So i l  

S o i l s  with less than 2 inches ava i l ab le  water pe r  foo t  of depth a r e  con- 
s idered  by t h e  S o i l s  Panel t o  be droughty s o i l s .  
p ro tec ted  and a su r f ace  organic mulch preserved t o  reduce s o i l  moisture l o s s .  
This s i t u a t i o n  is commonly assoc ia ted  with shallow, coarse- textured s o i l s .  
P rac t i ce s  negat ive ly  a f f e c t i n g  t h i s  s i t u a t i o n  a r e  broadcast burning and p i l i n g  
and burning (Gratkowski 1974, p .  1- 20) .  The consensus of the  Public  Lands 
Management Decisions Panel is t h a t  a 25-percent shade cover i n  c e r t a i n  cases 
should o f f s e t  t h e  l o s s  of  moisture holding capaci ty  assoc ia ted  with machine 
p i l i n g  of res idues .  S imi lar ly ,  t he  P r iva t e  Lands Management Decisions Panel 
agreed t h a t  s u f f i c i e n t  shade f o r  seedl ing  establishment should o f f s e t  t he  removal 
of res idues .  (See SI-3, p .  210. )  

I n f i l t r a t i o n  r a t e s  should be 

Sa-7 L i t t e r  Less Than 1 Inch Deep 

L i t t e r  on the  s o i l  su r f ace  serves severa l  important r o l e s  including shading, 
reducing raindrop impact, and slowing overland flow. 
t i o n  of  l i t t e r  removal app l i e s  a r e  genera l ly  ho t ,  souther ly  exposures f requent ly  
with low amounts of  p l an t- ava i l ab le  moisture. 
i s  t h a t  l i t t e r  of  a t  l e a s t  1- inch depth should be present  over a t  least  70 ' 

percent  of t h e  land a rea .  
t i o n  where raindrop impact, overland waterflow, and wind erosion a r e  l i k e l y  t o  
occur (Bollen 1974, p .  B-27; Ruth 1974, p.  K-7; Gratkowski 1974, p .  1- 10) .  

S i t e s  on whi'ch t h i s  r e s t r i c -  

The consensus o f  t h e  S o i l s  Panel 

This should provide minimum s a t i s f a c t o r y  s o i l  protec-  

Pure ponderosa p ine  and jun ipe r  s tands a r e  excluded because s i t e  p o t e n t i a l  
and c l imate  preclude development of 1 inch of l i t t e r .  Bunchgrasses commonly 
form ground cover under these  open (savanna) s tands .  Bunchgrass l i t t e r  tends t o  
blow away, and t r e e  cover i s  not  s u f f i c i e n t  t o  produce 1 inch of l i t t e r .  F i r e  
s ca r s  on t r e e s  t e s t i f y  t o  a h i s t o r y  of repeated na tu ra l  underburnings. 

Depth and d i s t r i b u t i o n  of l i t t e r  a r e  most s t rong ly  a f f ec t ed  by broadcast 
burning, p i l i n g  and burning, and ground contac t  YUM yarding.  

SO-8 Slopes of  30 t o  60 Percent 

Slopes g r e a t e r  than 30 percent  without roads pose severe l i m i t a t i o n s  t o  
t rack  and wheeled equipment. 
angle o f  repose. Experience has shown t h a t  erosion increases  severe ly  on 
slopes g r e a t e r  than 60 percent  a f t e r  burning (Rothacher and Lopushinsky 1974, 
p .  D-10). The consensus of the  P r iva t e  Lands Management Decisions Panel i s  t h a t  
s lope- re la ted  l i m i t a t i o n s  on res idue  treatment  should begin a t  35 percent  f o r  
a l l  provinces except t he  Siskiyou where l imi t a t ions  should begin a t  30 percent .  

.The 60-percent s lope is approximately t h e  na tu ra l  
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SO-9 Slopes Grea te r  Than 60 Percent  

Steep s l opes  nea r  o r  above t h e  n a t u r a l  ang le  o f  repose (approximately 60 
pe r cen t )  a r e  a hazard t o  s e v e r a l  forms o f  f u e l s  management. These s l opes  a r e  
s u s c e p t i b l e  t o  s l i d i n g  and a r e  very  l i k e l y  t o  be s u b j e c t  t o  overland flow and 
s o i l  e ro s ion  (Rothacher and Lopushinsky 1974, p .  D-10; Ruth 1974, p .  K-7). 

Broadcast burning on such s l opes  may reduce t h e  amount of  r o o t  b ind ing  and 
hence i nc r ea se  s o i l  s l i d i n g .  
l o se  any p r o t e c t i v e  cover  o f  v e g e t a t i v e  m a t e r i a l .  This a ccen tua t e s  t h e  problem 
of overland flow by i nc r ea s ing  e ro s ion  r a t e s .  Use of  equipment on such s t e e p  
s l opes ,  as  f o r  c rush ing  o r  p i l i n g ,  l e ads  t o  very  s e r i o u s  s o i l  displacement  and 
e ro s ion .  Ground con t ac t  YLJM yard ing  on t h e s e  s l opes  a l s o  tends  t o  reduce t h e  
p r o t e c t i v e  ground cover .  

Such s t e e p  s l opes  gene ra l l y  burn very  h o t ,  hence 

SO-10 Treatment Less Than 100 Feet  From Live Stream 

This r e s t r i c t i o n  is meant t o  p r o t e c t  t h e  stream from sediment from ad j acen t  
sources .  I t  is  g e n e r a l l y  app l ied  where overland flow could be expected a f t e r  
f u e l s  t rea tment  (Rothacher and Lopushinsky 1974, p .  D- 1 0 ,  D-12, and D - 1 3 ) .  
Dis tances  mentioned i n  t h e  gu ide l i ne s  a r e  t h e  a r b i t r a r y  judgment o f  t h e  S o i l s  
Panel .  

SO-11 Extension of Rel iance on F i r e  P r e s c r i p t i o n s  That W i l l  
Avoid Des t ruc t ion  o f  t h e  Duff Layer 

The consensus o f  t h e  P r i v a t e  Lands Management Decis ions Panel i s  t h a t ,  i n  
c e r t a i n  a r e a s  where t h e  S o i l s  Panel holds  t h e  view t h e r e  a r e  n o t  now adequate  
f i r e  p r e s c r i p t i o n  c r i t e r i a  f o r  s o i l  p r o t e c t i o n :  (a)  experienced p r e sc r i bed  burners  
have demonstrated t h a t  reasonable  p r ecau t i ons  t o  p r o t e c t  t h e  duf f  l a y e r  a r e  
p o s s i b l e ;  (b) t h e  a r t  of p r e sc r i bed  use o f  f i r e  i s  making r a p i d  advances; 
(c)  cu r r en t  r e s ea r ch  and development toward r e l i a b l e  du f f- p ro t ec t i ng  p r e s c r i p t i o n  
c r i t e r i a  a r e  p rog re s s ing  a t  a pace t h a t  should make t h e s e  c r i t e r i a  a v a i l a b l e  
soon. (See F I - 1 1 ,  p .  195.)  

SO-12 Souther ly  Exposures 

Ce r t a in  r e s i d u e  t r e a tmen t s  such as broadcas t  burning,  p i l i n g  and burning,  
and YUI'I i n c r e a s e  sou th  s lope temperatures  and dryness ,  thereby  i n c r e a s i n g  
s u r v i v a l  problems o f  r egene ra t i on  and vege t a t i on  cover (Ah0 1974, p .  4-7) .  In  
t h e  consensus o f  t h e  Pub l i c  Lands Management Decis ions Panel ,  a 25-percent shade 
cover i n  c e r t a i n  c a se s  should o f f s e t  problems a s s o c i a t e d  with machine p i l i n g  o f  
r e s i dues .  S i m i l a r l y ,  t h e  P r i v a t e  Lands Management Decis ions Panel agreed t h a t  
s u f f i c i e n t  shade f o r  s eed l i ng  es tab l i shment  should be encouraged t o  o f f s e t  t h e  
removal o f  r e s i d u e s .  (See SI-3,  p .  210.) 

SO-13 Fros t  Heaving 

Limi ta t ions  a r e  suggested f o r  s o i l s  which tend  t o  f r o s t  heave p l an t ed  and 
n a t u r a l  s eed l i ngs .  
l eave  no i n s u l a t i v e  l a y e r  o f  o rgan i c  l i t t e r  fol lowing t rea tment  (Ruth 1974, 
p .  K-7). Mulching (Fowler 1974, p .  N - 1 3 )  and shading (Mi l le r  e t  a l .  1974, 
p .  J-10) with r e s idues  may he lp  t o  reduce f r o s t  heaving and s e e d l i n g  dis lodgment .  
The consensus o f  t h e  Pub l i c  Lands Management Decis ions Panel i s  t h a t  a 25-percent 
s o i l  shade cover i n  c e r t a i n  cases  should o f f s e t  f r o s t  heaving problems a s soc i a t ed  

These l i m i t a t i o n s  a r e  most o f t en  app l i ed  t o  p r a c t i c e s  which 
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with machine p i l i n g  o f  r e s idues .  S imi lar ly ,  t he  Pr iva te  Lands Management Deci- 
s ions  Panel agreed t h a t  s u f f i c i e n t  shade f o r  seedl ing  establishment should be 
encouraged t o  o f f s e t  t h e  removal of res idues .  (See SI-3, p .  210. )  

SO-14 Subalpine Fores ts  (Timber Species Association 5) 

Management of harves t ing  res idue  and subsequent regenerat ion on subalpine 
f o r e s t s  f requent ly  p re sen t s  d i f f e r e n t  problems because of t h e  na tu re  of t h e  
organic matter  accumulated during the  development of the  f o r e s t .  
a r ea  i s  charac ter ized  by low average temperature and summer moisture def ic iency  
so  t h a t  decomposition is slow, r e s u l t i n g  i n  l a rge  sur face  accumulations of 
organic mat te r .  
of 6-12 tons of  dry matter  pe r  ac re .  

This f o r e s t  

These can bu i ld  up t o  depths of 14-18 inches with a t o t a l  weight 

-After removal of overs tory ,  t h i s  mater ia l  d r i e s  out r ap id ly  and no t  only 
c o n s t i t u t e s  a l a rge  amount of  combustible mater ia l  but is  f requent ly  a b a r r i e r  
t o  f o r e s t  regenera t ion .  

There i s  genera l ly  l i t t l e  incorporat ion of t h i s  organic matter  i n t o  the  
upper s o i l  l aye r s ,  and mineralized n i t rogen i s  f requent ly  low. The mater ia l  
i t s e l f  d isp lays  d i s t i n c t  hydrophobic p rope r t i e s  when dry,  and i n i t i a l  r a i n s  
tend t o  run of f  t h e  sur face  and may con t r ibu te  t o  rap id  streamflow peaks. 

Residues from f o r e s t  harves t ing  need spec ia l  considerat ion because res idue  
treatment  here  may con t r ibu te  add i t i ona l  problems o r  may be used t o  ameliorate 
e x i s t i n g  condi t ions .  For ins tance ,  complete des t ruc t ion  by f i r e  would remove much 
of the  s to red  n i t rogen,  with very slow r a t e s  of recovery. Advance regenera t ion ,  
f requent ly  found under the  harvested s tand ,  i s  a l s o  destroyed,  and l a rge  amounts 
of ash mater ia l  and so luble  chemicals may be r e l eased  t o  nearby streams.  

A system t h a t  brings about a mixing of logging res idues  with the  f o r e s t  
f l o o r  and with the  underlying mineral s o i l  is t o  be prefer red .  From the  po in t  o f  
view o f  ove ra l l  f o r e s t  management, the  more complete t he  mixing, t h e  b e t t e r  f o r  
f u t u r e  development of the  ecosystem. 

SO-15 Dunal Subprovince 

These s o i l s  a r e  dominantly coarse and highly erodib le  by wind and water.  
Small gouged areas  can r e a d i l y  grow t o  depressional  "blowouts . I f  Even small a reas  
of sur face  exposure can erode. 
governed by s t r i c t  a t t e n t i o n  t o  preventing any disturbance t h a t  may lead t o  "blow" 
condi t ions .  

Any operat ion i n  t h i s  s o i l  province must be 

Also, these  s o i l s  a r e  highly d isp laceable .  Any use of machinery o r  l o g  
gouging can remove the weakly developed s o i l ,  leaving behind an i n f e r t i l e  s o i l  
ma te r i a l .  

The consensus of  the  S o i l s  Panel is  t h a t  t he re  should be no d is turbance ,  o r  
displacement, of s o i l  i n  t h i s  a r ea .  

SO-16 Combinations of Above 

In c e r t a i n  f o r e s t  type a reas ,  combinations of many of the  above c r i t i c a l  s o i l s  
f ac to r s  a r e  so frequent  and of such importance t h a t  any disturbance i s  undesirable.  
Lopping and s c a t t e r i n g  of  f o r e s t  res idues  i s  spec i f ied  as  t h e  p re fe r r ed  treatment  
f o r  such areas  s ince  i t  i s  l e a s t  d is turb ing .  
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TE--T ER R ESTR IA L HA BITAT G U I D EL IN ES 
SUPPORTING INFORMATION 

TE- 1  Broadcast Seeding 

When f o r e s t  vege t a t i on  is k i l l e d  o r  des t royed  and s o i l  is exposed, watershed 
p r o t e c t i v e  va lue  and forage  f o r  w i l d l i f e  and domest ic  l i v e s t o c k  a r e  l o s t .  
most cases  n i t r o g e n- f i x i n g  vege t a t i on  is reduced, and n u t r i e n t  cyc l i ng  i s  i n t e r -  
rup t ed .  
d e s i r e d  s p e c i e s .  

I n  

Often poisonous o r  noxious p l a n t s  invade t h e  a r e a  t o  compete with 

S o i l  exposed by d i s t u rbance  o r  f i r e  o f f e r s  t h e  land manager an oppor tun i ty  
t o  seed with p l a n t s  which a r e  s u i t a b l e  t o  t h e  s i t e ,  c l ima t e ,  and use  o f  t h e  land .  
Seeding promptly a f t e r  s o i l  d i s t u rbance  o r  burning is b e t t e r  l and  management than  
wai t ing  2 o r  3 y e a r s .  Dyrness (1970) po in ted  out t h a t  b e s t  success  with broad- 
c a s t  seeding occurs  while  t h e  s o i l  i s  s t i l l  loose  and f r i a b l e .  The consensus 
of t h e  T e r r e s t r i a l  Habi ta t  Panel i s  t h a t  seeding should be done w i th in  10 days 
of d i s t u rbance  o r  burning.  A s  t ime pa s se s ,  t h e  s o i l  t ends  t o  s e t t l e  and t h e  
su r f ace  c r u s t s  from ra indrop  impact.  This  r e s u l t s  i n  e ro s ion  and prov ides  a 
poor seed bed f o r  es tab l i shment  of ground cover s p e c i e s .  

TE-2 Topsoi l  Replacement 

Replacement o f  t o p s o i l  on d e b r i s  b u r i a l  p i t s ,  o r  mounds, enhances e s t a b l i s h -  
ment of ground cover  vege t a t i on .  
no t  mention animals because many b u r i a l  s i t e s  a r e  l oca t ed  along main roads .  In  
s i t u a t i o n s  where t r a f f i c  speed i s  h igh ,  use o f  p a l a t a b l e  p l a n t s  t o  p rov ide  fo r age  
f o r  animals i s  discouraged because g r az ing  animals ,  p a r t i c u l a r l y  b i g  game, pose 
a s e r i o u s  t r a f f i c  s a f e t y  hazard.  I n  t he se  ca se s ,  p l a n t s  of low p a l a t a b i l i t y  
should be s e l e c t e d  t o  d i scourage  animal u se .  

The T e r r e s t r i a l  Hab i t a t  Panel s p e c i f i c a l l y  d id  

TE-3 Use of  Prescr ibed  F i r e  

Broadcast burn ing  o f  logging s l a s h  i n  Douglas- f i r  f o r e s t  types  enhances 
es tab l i shment  and growth o f  f o r age  communities d e s i r e d  by b i g  game animals .  
The q u a l i t y  and q u a n t i t y  o f  p r e f e r r ed  forage  can be increased  as can t h e  
pe r i od  of  optimum h a b i t a b i l i t y  (Garr ison and Smith 1974, p .  P - 3  t o  P-5; 
Dimock 1974, p .  0-7 t o  0- 9 ) .  The SO-percent minimum l e v e l  i n  Statement  3.804 
i s  t h e  consensus of  t h e  T e r r e s t r i a l  Hab i t a t  Panel .  

TE-4 S o i l  Disturbance 

Avoiding s o i l  i n  p i l e s  o f  d e b r i s  permi t s  complete combustion o f  t h e  
r e s idue  p i l e  ( see  AI- 4 ,  p.  174) and prevents  undue displacement  o f  t h e  s o i l  A 
hor izon .  Desired vege t a t i on  e s t a b l i s h e s  e a s i e r  and grows b e t t e r  i n  r e l a t i v e l y  
undis tu rbed  s o i l  o r  A horizon than i n  s eve re ly  d i s t u rbed  s o i l  i n  wh ich ' t he  
poor ly  weathered C hor izon  i s  exposed. The consensus of t h e  T e r r e s t r i a l  Hab i t a t  
Panel i s  t h a t  s eve r e  s o i l  d i s t u rbance  and r educ t i on  i n  p l a n t  growth should be 
avoided.  
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TE-5 Retention of  Some Slash Cover i n  Certain Clearcuts  

Retention of undisturbed s l a s h  i n  c l ea rcu t  a reas  a i d s  cover and concealment 
of big game, as  well as nongame animals. L i t e r a tu re  c i t e d  by Garrison and Smith 
(1974, p. P - 2 )  and Dimock (1974, p .  0-5) suggests  t h a t  some s l a s h  should be l e f t  
untreated but o the r  a reas  should be t r e a t e d  t o  improve animal movement and 
access. The Public  Lands Management Decisions Panel agreed t h a t  10 percent  of 
c e r t a i n  c l ea rcu t  a reas  be l e f t  unt rea ted  as a reasonable compromise between f i r e  
management, a c c e s s i b i l i t y  f o r  i n t ens ive  stand management, and animal h a b i t a t  
needs. 
c l ea rcu t s  where cover around the  edge of the c l ea rcu t  would be adequate f o r  b ig  
game animals. Larger s l a s h  p i l e s  were recommended i n  l a rge r  c l ea rcu t s  as cover 
fo r  b ig  game animals as well as small game. 

Smaller diameter patches of unt rea ted  s l a s h  were recommended f o r  small 

TE-6 Movement o f  Animals and Wildl ife  Cover 

Reduction of  s l a s h  t o  a depth of 8 inches o r  l e s s  on a t  l e a s t  75 percent  o f  
an a rea  pr imar i ly  f a c i l i t a t e s  l ives tock  movement. The T e r r e s t r i a l  Habitat  Panel 
agreed t h a t  25 percent  of an area should be l e f t  i n  unt rea ted  s l a sh  t o  provide 
cover and h a b i t a t  f o r  w i l d l i f e .  
because c a t t l e  graze with increas ing  d i f f i c u l t y  on s teeper  s lopes .  

Slopes g rea t e r  than 30 percent  a r e  exempted 

TE-7 C r i t i c a l  Big Game Habitat  

The T e r r e s t r i a l  Habitat  Panel bel ieved maintenance of c r i t i ca l -wea the r  b ig  
game range t o  be e s s e n t i a l .  

In these  a reas ,  any s i g n i f i c a n t  reduction i n  b i t t e rb rush  w i l l  be detr imental  
t o  b ig  game. Therefore, primary land management objec t ives  should be t o  enhance 
game winter  range r a the r  than optimize timber, l ives tock ,  o r  r ec rea t iona l  oppor- 
t u n i t i e s .  Of game winter  ranges i n  the  g rea t e r  Pac i f i c  Northwest a r ea ,  those with 
b i t t e rb rush  a r e  most s e n s i t i v e  t o  f o r e s t  res idue  treatment because b i t t e rb rush  
seldom sprouts  a f t e r  burning nor can it reproduce from r o o t s t a l k s  following 
des t ruc t ion  of t he  aboveground shrub. The Public  Land Management Decisions Panel 
concurred t h a t  t h e r e  should be a program t o  prevent des t ruc t ion  of b i t t e rb rush  i n  
these  l imi ted  but  c ruc i a l  a reas .  To surv ive ,  b i t t e rb rush  p l a n t s  must be able  t o  
sprou t  and produce new growth t h e  next year .  

TE-8 Retention o f  Bi t te rbrush  

The consensus of the  T e r r e s t r i a l  Habitat  Panel is t h a t  a t  l e a s t  50 percent  
of the  o r i g i n a l  number of b i t t e r b r u s h  p l a n t s  should be r e t a ined  a l i v e  a f t e r  
timber harves t  and s l a s h  disposal  i n  the  lodgepole-bit terbrush community of 
south c e n t r a l  Oregon. This community is an important b ig  game spr ing ,  f a l l ,  and 
summer range. A key poin t  i n  t h i s  statement is t h a t  p l a n t s  must t f surv ive t f  logging. 
This means t h a t  b i t t e rb rush  p l a n t s  may sus t a in  damage from logging o r  s l a sh  d i s -  
posa l ,  such as crushing o r  breaking, but only t o  the extent  t h a t  t he  p l a n t s  a r e  
ab le  t o  sprout  and produce new growth the  next year .  
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TE-9 Movement o f  Animals 

Any cont inuous concen t r a t i on  o f  r e s i d u e s ,  e s p e c i a l l y  a c ro s s  f r equen t l y  
used l i v e s t o c k  and game t ra i l s ,  w i l l  g r e a t l y  r e s t r i c t  movement. This i n  t u r n  
r e s t r i c t s  u se  o f  fo rage  and movement from forage  t o  wate r .  
very d i s r u p t i v e  and de t r imen t a l  t o  t h e  h a b i t s  and needs of  both domestic and 
wild graz ing  animals (Garr ison and Smith 1974, p .  P - 3 ;  Dimock 1974, p .  0-5) .  
By consensus o f  t h e  T e r r e s t r i a l  Hab i t a t  Panel ,  any ma te r i a l  l a r g e r  than  3 inches  
i n  diameter  o r  h ighe r  than  6 inches  above t h e  s o i l  i s  cons idered  d i s r u p t i v e .  

Such o b s t r u c t i o n  is 

TE-10 Huckleberry Areas 

One o f  t h e  major f a c t o r s  i n  reducing huckleber ry  produc t ion  is t h e  encroach- 
ment on huckleber ry  f i e l d s  by p ionee r  t r e e  s p e c i e s ,  such as  lodgepole  p ine  and 
mountain ash  (klinore 1972b).  The T e r r e s t r i a l  Hab i t a t  Panel members and s e v e r a l  
p r o f e s s i o n a l s  on t h e  Gi f ford  Pinchot  Nat ional  Fores t  i n t i m a t e l y  familiar with 
the  Twin Buttes  huckleber ry  f i e l d  b e l i e v e  t h a t  p ine  spec i e s  should be removed 
f i r s t .  The T e r r e s t r i a l  Hab i t a t  Panel concluded t h a t  t h r e e  t o  f i v e  f i r  o r  hemlock 
t r e e s  p e r  a c r e  t end  t o  modify t h e  microcl imate  favorab ly  f o r  huck l ebe r r i e s .  
These t h r e e  t o  f i v e  t r e e s  p e r  a c r e  t end  t o  produce no more than  10 t o  20 pe rcen t  
of ground cover and t h e r e f o r e ,  apparen t ly ,  do no t  s i g n i f i c a n t l y  reduce b e r r y  
produc t ion .  

TE- 11  Movement o f  People i n  Berry Areas 

The consensus o f  T e r r e s t r i a l  Hab i t a t  Panel members is  t h a t  removal o f  logs 
would reduce b a r r i e r s  t o  people  moving through c l e a r c u t s  t o  p i ck  huck l ebe r r i e s  
and would improve be r ry  produc t ion .  
northwestern huck l ebe r r i e s  (Minore 1972b),  broadcast  burning,  according t o  
observa t ions  o f  personne l  o f  t h e  Gi f ford  Pinchot  and Mount Hood Nat ional  Fo re s t s ,  
tends t o  s t i m u l a t e  huckleber ry  bushes t o  grow f a s t e r  and produce more b e r r i e s .  

Although l i t t l e  i s  known about managing 

TE-12 Re ten t ion  o f  Brush i n  Clearcu t  Areas 

Control of shrubs  i n  c l e a r c u t  a r e a s  can have adverse e f f e c t s  on w i l d l i f e ,  
p a r t i c u l a r l y  i f  s e v e r a l  ad j acen t  c l e a r c u t s  a r e  t r e a t e d  s imul taneous ly .  I t  i s  
t h e  T e r r e s t r i a l  Hab i t a t  Panel I s  view t h a t  any t rea tment  program should be designed 
t o  maintain some h a b i t a t  f o r  w i l d l i f e  i n  b r u s h f i e l d s .  

TE- 13  L i m i t  on Chip Depth 

An a r e a  uniformly covered by a 1- inch t h i cknes s  of  wood ch ip s . had  an 
adverse e f f e c t  on es tab l i shment  of g r a s s  seeds (Rothacher and Lopushinsky 1974, 
p .  D-7). This e f f e c t  has a l s o  prevented es tab l i shment  and s u r v i v a l  o f  t ree 
s eed l i ngs ,  shrubs ,  and herbaceous p l a n t s .  If t h e  ch ips  a r e  mulched i n t o  t h e  
s o i l ,  t h e  carbon-ni t rogen r a t i o  causes  reduced growth o r  dea th  (Garr ison and 
Smith 1974, p .  P- 5) .  Fowler (1974, p .  N- 1 2 )  has shown t h a t  t h e r e  i s  a nega t i ve  
exponent ia l  r e l a t i o n s h i p  between p ine  and spruce  s eed l i ngs  and l i t t e r  dep th .  
Therefore ,  t h e  T e r r e s t r i a l  Hab i t a t  Panel concludes t h a t  ch ip  depth should be 
l im i t ed  t o  1 inch .  
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TE-14 Movement o f  Animals i n  Windrowed Residues 

T e r r e s t r i a l  Hab i t a t  Panel members have observed forced  t r a i l i n g  o f  both 
l i v e s t o c k  and b i g  game animals due t o  windrowed m a t e r i a l s .  
t h a t  200 f e e t  between breaks i n  windrows is a reasonable  t r a v e l  d i s t a n c e  f o r  
animals and a reasonable  c r i t e r i o n  t o  adminis te r .  An important  cons ide r a t i on  i n  
windrowing m a t e r i a l ,  p a r t i c u l a r l y  on west- side c l e a r c u t s  is t o  avoid b lock ing  
access  t o  s t reams o r  o t h e r  water .  When windrows a r e  p laced  on t h e  contour ,  a 
long, n e a r l y  impenetrable  b a r r i e r  between forage  a r ea s  and water  can r e s u l t  if 
such breaks are n o t  provided.  

Their '  consensus is  

TE-15 Snags 

Fo re s t ry  p r a c t i c e s  involv ing  removal of  dead and c u l l  t r e e s  c r e a t e  changes 
i n  t h e  f o r e s t  environment which reduce both numbers and d i v e r s i t y  of  b i r d s  and 
mammals. The most important  s i n g l e  e f f e c t  o f  snag removal is  t h e  severe  r educ t i on  
o r  e l im ina t i on  of t h e  oppor tun i ty  f o r  c a v i t y  n e s t i n g  spec i e s  t o  breed and success-  
f u l l y  rear young (Cowley 1971; Haapanen 1965, 1966; Hilden 1965; Goodrum 1 9 7 1 ) .  

Bertrand and S c o t t  (1971) l is t  44 spec i e s  of  b i r d s  as p r e f e r r i n g  c o n i f e r  
h a b i t a t .  Th i r t e en ,  o r  30 pe r cen t  of t he se  s p e c i e s ,  r e q u i r e  c a v i t i e s  f o r  n e s t i n g .  
E l imina t ion  o r  reduc t ion  o f  spec i e s  and b i r d  numbers of t h i s  magnitude can c r e a t e  
s i g n i f i c a n t  changes i n  t h e  i n s e c t  balance of  t he  c o n i f e r  ecosystem. 
spec i e s  t h a t  would be e l imina ted  o r  reduced a r e  heavy i n s e c t  consumers. 
inc lude  chickadees,  woodpeckers, b lueb i rd s ,  c r eepe r s ,  nu tha tches ,  t i tmouse ,  and 
pu rp l e  mar t in .  I n sec t - f eed ing  b i r d s  a r e  one of s eve ra l  n a t u r a l  c o n t r o l s  which 
r e s t r i c t  t h e  popula t ion  o f  f o r e s t  i n s e c t s .  Workers s tudying  t h e  e f f e c t s  o f  
avian p r eda t i on  on i n j u r i o u s  i n s e c t s  gene ra l l y  conclude t h a t  b i r d s  are normally 
no t  ab l e  t o  c o n t r o l  an i n s e c t  epidemic, and t h a t  b i r d s  p l ay  an important  r o l e  i n  
p revent ing  o r  extending t he  pe r i od  between epidemic i n s e c t  outbreaks by continuous 
and e f f e c t i v e  p r eda t i on  on endemic popula t ions  (Bruns 1960; Otvos 1965; 
MacLellan 1958, 1959) .  

Most o f  t h e  
They 

Bruns (1960) p o i n t s  t o  a number o f  s t u d i e s  which s u b s t a n t i a t e  t h a t  b i r d  
d e n s i t i e s  can be increased  5 t o  20 t imes  with t h e  add i t i on  of  n e s t  boxes; and 
t h a t  i n s e c t  popula t ions  and f o r e s t  damage are much lower where b i r d  popula t ions  
have been i nc r ea sed .  Much of  t h e  need f o r  n e s t  boxes i n  Europe has  developed from 
i n t e n s i v e  s i l v i c u l t u r a l  p r a c t i c e s  which r e q u i r e  removal of  dead and c u l l  t r e e s .  
Fo re s t ry  p r a c t i c e s  i n  t h e  P a c i f i c  Northwest a r e  a l s o  r a p i d l y  d e p l e t i n g  snags f o r  
t h e  s t a t e d  purposes  of decreas ing  f i r e  hazard and improving s a f e t y  condi t ions  f o r  
woods workers.  Both purposes a r e  l e g i t i m a t e ;  however, t h e  f o r e s t  manager o f t e n  
has t h e  r e s p o n s i b i l i t y  f o r  main ta in ing  h a b i t a t  f o r  a l l  forms o f  w i l d l i f e  and 
should encourage b i r d s  as a major i n s e c t  p r eda to r .  

427ags Consensus o f  t h e  T e r r e s t r i a l  Hab i t a t  Panel was t h a t  a minimum o f  f o u r  
p e r  a c r e  be l e f t  w i th in  a c u t t i n g  a r ea ;  t h i s  i s  based on f i nd ings  by Gale.- 
H e  s t u d i e d  t h e  use  o f  snags f o r  feed ing  and n e s t i n g  i n  s eve ra l  f o r e s t  t ypes ,  and 
found t h a t  b i r d  use v a r i e d  from 0.8  t o  4 . 3  snags p e r  a c r e .  

- 44' Robert M .  Gale.  Snags-chainsaws and w i l d l i f e .  Paper p resen ted  t o  4 th  
Annual J o i n t  Conference, American F i s h e r i e s  Soc i e ty ,  The Wi ld l i f e  Soc i e ty ,  North 
Lake Tahoe, Ca l i f . ,  1973. 

221 



The f a c t  t h a t  a snag does not  exh ib i t  evidence of  b i rd  use a t  t h e  time of  

The 
inspect ion  should not  be used as  s o l e  c r i t e r i o n  i n  judging i t s  va lue .  
of t he  snag and i t s  p o t e n t i a l  f o r  f u t u r e  use should a l s o  be considered. 
measured severa l  snag parameters i n  r e l a t i o n  t o  b i r d  use and e s t ab l i shed  c r i t e r i a  
f o r  determining snags t h a t  provide optimum nes t ing  o r  feeding h a b i t a t .  He 
found t h a t  t h e  value of a snag f o r  b i rd  nes t ing  and feeding increases  i n  r e l a -  
t i o n  t o  a combination of i t s  s i z e  (both height  and diameter) and so f tnes s .  
The idea l  nes t ing  snag should "be s o f t  o r  r o t t e n ,  be 20-49 f e e t  t a l l ,  be 
g r e a t e r  than 15 inches i n  diameter ,  have the  bark absent ,  and limbs absent  o r  
reduced t o  s tubs ."  For feeding,  the  snag should Ifbe s o f t  o r  r o t t e n ,  have a 
diameter g r e a t e r  than 15 inches,  and be absent of bark." 

Gale- 

The exceptions t o  t h e  guide l ine  s tatements  c a l l i n g  f o r  leaving snags a r e  a 
r e s u l t  o f  de l ibe ra t ions  between the  Chairmen of t he  T e r r e s t r i a l  Habitat  and F i r e  
Management Panels and r e f l e c t  agreement of  the Public  Land Management Decisions 
Panel.  These exceptions a r e  founded i n  a need t o  p ro t ec t  t h e  f o r e s t  from wild- 
f i r e  f o r  ove ra l l  environmental p ro t ec t ion  (see F I - 8 ,  p .  186; FI-9, p .  187;  and 
FI-10, p .  189).  

TE-16 Cull Trees 

Cull t r e e s  may o r  may not  be cu r ren t ly  good w i l d l i f e  h a b i t a t .  However, the  
T e r r e s t r i a l  Habi ta t  Panel ' s  viewpoint is t h a t  r e t en t ion  of  one c u l l  t r e e  pe r  acre  
i s  e s s e n t i a l  i f  a f u t u r e  supply of snags and s tubs  is t o  be assured .  Dominant 
crown pos i t i on  of  c u l l  t r e e s  was spec i f i ed  f o r  enhancement o f -e a g l e ,  osprey, and 
o ther  r ap to r  h a b i t a t .  The exception r e l a t e d  t o  c u l l  t r e e s  has the  same bas i s  as 
discussed under T E- 1 5  above. 

WA--WATER QUALITY A N D  AQUATIC HABITAT 
GUI DELINES SUPPORTING INFORMATION 

WA-1 Protec t ion  of  Stream Channels 

Removing n a t u r a l  res idue  may se r ious ly  damage the  stream channel.  In many 

A few logs buried i n  t h e  bottom of the '  
cases ,  na tu ra l  res idue  provides exce l l en t  h a b i t a t  f o r  f i s h  and should be l e f t  i n  
p lace  i f  poss ib l e  (Brown 1974, p. E - 8 ) .  
streambed f requent ly  r e s u l t  i n  small wa te r f a l l s  o r  plunge pools which increase  
l i v i n g  space and r e a e r a t e  t he  water.  
may a c t  as a b a r r i e r  t o  f i s h  and may cause streambank eros ion  (Brown 1974, p .  E - 7 ) .  

Greater  accumulations of l a rge  res idues  

WA-2 Removal of Unstable Residues 

Residues which move and accumulate behind l a rge  obs t ruc t ions  cause temporary 
damming. 
channel with damage t o  streambanks and t o  f i s h  h a b i t a t ,  p a r t i c u l a r l y  downstream 
from the  o r i g i n a l  occurrence (Brown 1974, p .  E - 7 ) .  

Under extreme high flows, these  dams break and f lu sh  out  t he  stream 
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WA-3 Prevent ion o f  Residues i n  Streams 

Under Federal  and S t a t e  p o l l u t i o n  con t ro l  laws, s t reams may no t  be used f o r  
t h e  d i sposa l  o f  s o l i d  wastes .  Buffer  s t r i p s ,  d i r e c t i o n a l  f e l l i n g ,  c a b l e - a s s i s t e d  
f e l l i n g ,  and yard ing  away from streams w i l l  normally keep man-caused d e b r i s  ou t  
o f  s t reams (Brown 1974, p .  E-4 and E-5).  

WA-4 Removal o f  Residues with lclinimum Disturbance 

Optimums e x i s t  f o r  remedial work t o  remove r e s idues  from s t reams .  For 
example, optimum t iming  would be dur ing  t he  low water  per iod ;  t h e  optimum method 
of removal would be t o  l i f t  r e s idues  out  o f  t h e  s t ream channel and p l a c e  them 
well above high wate r .  The l e a s t  d e s i r a b l e  removal method would be use  o f  
v e h i c u l a r  equipment i n  t h e  s t ream channel 

WA-5 Streambank Erosion From Residues 

Residues such as logs o r  limbs over  3 inches i n  diameter  and 5 f e e t  long may 
d i v e r t  water ,  caus ing  e ro s ion  o f  streambanks (Brown 1974, p .  E - 7 ) .  

WA-6 E f f ec t  on Dissolved Oxygen 

Fine r e s idues  (needles  and twigs)  i n  combination with low flows i n  small  
s t reams and with e l eva t ed  water  temperatures  can reduce d i s so lved  oxygen t o  
l e v e l s  unacceptable  f o r  f i s h  h a b i t a t  (Brown 1974, p .  E - 6 ) .  Add i t i ona l l y ,  f r e e -  
f lowing s t reams w i l l  be r e ae r a t ed  n a t u r a l l y ,  thus e l im ina t i ng  most d i s so lved  
oxygen problems (Lantz 1971) .  

WA-7 Mor t a l i t y  of  Salmon Embryos 

Natural  condi t ions  f o r  salmon embryos developing i n  g rave l  a r e  o f t e n  subop- 
timal a t  b e s t .  The clogging o f  g r ave l s  with small amounts o f  f i n e  r e s idues  can 
i n c r e a s e  embryo m o r t a l i t y  (Brown 1974, p .  E - 7 ) .  

WA-8 Acceptance o f  Federal  and S t a t e  Standards 

The Water Qual i ty  and Aquat ic  Hab i t a t  Panel accep ts  t h e  Federal  and S t a t e  
s tandards  c i t e d  i n  gu ide l i ne s  1.905, 1 . 9 0 6 ,  1.953, and 1.954 as t h e  b e s t  a v a i l a b l e .  

WA-9 Role of  Ripar ian  Vegetat ion Shade 

D i r ec t  s u n l i g h t  p rov ides  t h e  major source of energy f o r  hea t i ng  s t reams.  
Streamside vege t a t i on  prov ides  shade e s s e n t i a l  t o  keeping water  temperatures  a t  
accep tab le  l e v e l s  f o r  f i s h  h a b i t a t  on most small  s t reams (Brown 1974,  p .  E - 1 0 ) .  

- 45' Melvin H.  Burke, "M-Watersheds," genera l  memorandum t o  R .  W .  L inds t ed t ,  
on f i l e ,  P a c i f i c  Northwest Region, USDA Fores t  Se rv i ce ,  Por t land ,  Oregon, 1965. 
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Widths of Zeave strips f o r  shade.--On very  small s t reams ,  brush i s  o f t e n  
s u f f i c i e n t  t o  p rov ide  necessary  shade (Brown 1974, p .  E- 1 0 ) .  Measurements a long 
s t reams i n  western Oregon i n d i c a t e  t h a t  g r e a t e r  than  30-foot widths  o f  uncut s t r i p s  
of t imber  a long s t reams a r e  no t  important  t o  water temperature  (Brown and Braz ie r  
1972).  

WA-10 Introduced Chemicals 

Introduced chemicals used i n  t r e a t i n g  f o r e s t  r e s i dues  and t h e  in t roduced  
chemicals which may i n t e r a c t  wi th  f o r e s t  r e s i d u e s  
r e t a r d a n t s ,  and p e s t i c i d e s  (Moore and Norr i s  1974, p .  C- 15).  In  t h e  f e r t i l i z e r  
and f i r e  r e t a r d a n t  ca tegory ,  though t h e r e  i s  an absence of d i r e c t  d a t a  (Moore 
and Norr is  1974, p .  C-17) ,  t h e  primary water  q u a l i t y - r e l a t e d  i n t e r a c t i o n s  with 
r e s idues  a r e  presumed t o  be increased  n u t r i e n t  a v a i l a b i l i t y  and more r a p i d  decom- 
p o s i t i o n  o f  f o r e s t  r e s i d u e s .  In  t h e  p e s t i c i d e  ca tegory ,  t he  charcoa l  from 
burned f o r e s t  r e s i d u e s  may t i g h t l y  adsorb  app l i ed  p e s t i c i d e s ,  and any t rea tment  
d r a s t i c a l l y  changing t h e  n a t i v e  s o i l  o rgan ic  ma t t e r  w i l l  i n f l uence  p e s t i c i d e  
r e t e n t i o n  and t r a n s p o r t  behavior  (Moore and Norr i s  1974, p .  C-19). 

a r e  f e r t i l i z e r s  and f i r e  

Guide l ine  s ta tements ,  o t h e r  than  1.906,  1.954, and 1.955,  do no t  address  
themselves d i r e c t l y  t o  maintenance of water  q u a l i t y  by l i m i t i n g  amounts of  
nonintroduced chemicals ;  o t h e r  s ta tements  were d i r e c t e d  a t  p r even t i ng  chemical 
i n t r o d u c t i o n  from such sources  as a c c e l e r a t e d  chemical l e ach ing  from s t o r e d  
n u t r i e n t s ,  which may be expected wi th  any removal of  th\e f o r e s t  f l o o r  and accompany- 
ing  r educ t i on  of  n u t r i e n t  r e t e n t i o n  c a p a b i l i t y  (Noore and Norr i s  1974, p .  C - l l ) ,  
and t h e  i n c r e a s e  i n  q u a n t i t y  o f  chemicals i n  s t reams when r a t e  o f  decomposition 
of r e s i dues  exceeds t h e  uptake by vege t a t i on  and t h e  exchange capac i t y  o f  t h e  
s o i l  (Rothacher and Lopushinsky 1974, p .  D- 17) .  Members of  t h e  two Land Manage- 
ment Decis ions Panels  be l i eve ,  however, t h a t  the  behavior  o f  nonintroduced 
chemicals w i l l  be adequa te ly  recognized by i nd iv idua l s  app ly ing  t h e s e  s t a t e -  
ments so t h a t  t h e  d e t a i l s  o f  " c l a s s  of  s t ream,f '  "order  o f  s t ream,"  " treatment  
method and i n t e n s i t y , "  e t c . ,  need no t  be s p e l l e d  ou t  i n  s t a t emen t s  p resen ted  
he r e .  The fol lowing example i l l u s t r a t e s  t h e  type  o f  r e cogn i t i ons  expected t o  be 
app l i ed :  
temporary i n c r e a s e s  i n  concent ra t ions  of combustion product  chemicals  (sometimes 
above water  q u a l i t y  s t anda rds )  may be expected i n  p ropo r t i on  t o  t h e  p o r t i o n  o f  
t h e  watershed t h a t  has been burned (Rothacher and Lopushinsky 1974, p .  D-16). 
From t h i s ,  i t  fol lows t h a t  downstream water  q u a l i t y  can be maintained by l i m i t -  
ing t h e  e x t e n t  of a r e a  burned t o  an equivalency of t h e  d i l u t i o n  expected from 
conjo in ing  wate rs  of burned and unburned po r t i ons  o f  t he  watershed.  

I n  some s t reams d r a in ing  immediately from a r e a s  o f  b roadcas t  burning,  

O f  g r e a t e s t  importance i n  a p p l i c a t i o n  of chemicals is  t h e  prevent ion  o f  
d r i f t  o r  t h e  avoidance o f  d i r e c t  a p p l i c a t i o n  t o  water  s u r f a c e s .  Buffer s t r i p s  
of u n t r e a t e d  a r e a  along watercourses ,  as wel l  as proper  s e l e c t i o n s  o f  formula- 
t i o n s  and equipment t o  minimize vapor l o s s ,  make t h i s  p revent ion  p o s s i b l e  (Norr is  
and Moore 1971) .  

WA-11 Role o f  Ripar ian  Vegetat ion and L i t t e r  i n  Reducing Erosion 

Vegetat ion and l i t t e r  a long s t ream margins can be expected t o  reduce e ros ion  
by cushioning t h e  impact and reducing t he  overland flow from p r e c i p i t a t i o n  as 
wel l  a s  by prov id ing  holding ma te r i a l  a long  streambanks (Burns 1970, Young and 
Wiersma 1973) .  
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WA-12 Insec ts  as  Food f o r  Fish Dependent on Riparian Vegetation 

Removal of  s treamside vegeta t ion  may reduce the  numbers and v a r i e t y  of 
i n s e c t s .  
source f o r  f i s h  (Brown 1974, p .  E-10). 

In sec t s  dropping from overhanging vegetat ion a re  an important food 

WA-13 Sediment 

Sediment i n  streambed gravels  reduces movement o f  water,  impairs development 
of salmonid embryos, and r e s t r i c t s  movement of young f i s h  out  of t h e  gravel  
(Brown 1974, p .  E-9). 

LITERATURE CITED 

Adams, Ronald S . ,  John R .  Ritchey, and W .  Gary Todd 
1966. A r t i f i c i a l  shade improves surv iva l  of p lanted  Douglas-fir and white 

f ir  seedl ings .  S t a t e  For. Notes 28, 11 p .  C a l i f .  Div. For . ,  
Sacramento. 

Aho, Paul E .  
1974. 

Alexander, 
1966. 

Decay. In Environmental e f f e c t s  of f o r e s t  res idues  management i n  t h e  
P a c i f i c  Northwest, a state-of-knowledge compendium. USDA For. Serv. 
Gen. Tech. Rep. PNW-24. Pac. Northwest For. & Range E x p .  S tn . ,  
Port land,  Oreg. 

Robert P .  
Establishment of lodgepole p ine  reproduction a f t e r  d i f f e r e n t  s l a sh  
d isposa l  t rea tments .  USDA For. Serv. Res. Note RM-62, 4 p .  Rocky 
M t .  For. & Range Exp. S t n . ,  Fort Col l ins ,  Colo. 

Anderson, H. E .  
1968. The Sundance F i r e .  USDA For. Serv. Res. Pap. INT-56, 39 p . ,  i l l u s .  

Intermt.  For. & Range E x p .  S t n . ,  Ogden, Utah. 

Anderson, H a l  E . ,  Arthur P .  Brackebusch, Robert W. Mutch, and Richard C .  Rothermel 
1966. Mechanisms of f i r e  spread, research  progress repor t  No. 2 .  USDA For. 

Serv. Res. Pap. INT-28, 29 p . ,  i l l u s .  Intermt.  For. 6 Range Exp. 
S t n . ,  Ogden, Utah. 

Baranyay, J .  A . ,  and R .  B .  Smith 
1972. 

Barrows, J 
1951a. 

D w a r f  m i s t l e toes  i n  B r i t i s h  Columbia and recommendation f o r  t h e i r  
con t ro l .  C a n .  For. Serv. BC-X-72, 18 p . ,  i l l u s .  

S .  
Fi re  behavior i n  northern Rocky Mountain f o r e s t s .  USDA For. Serv. 
S tn .  Pap. No. 29, 103 p . ,  i l l u s .  North. Rocky M t .  For. & Range Exp. 
S t n . ,  Missoula, Mont. 

225 



Barrows, J .  S .  
1951b. Fores t  f i r e s  i n  t h e  nor thern  Rocky Mountains. USDA For.  Serv.  S tn .  

Pap. No. 28, i l l u s .  North. Rocky M t .  Fo r .  E Range Exp. S t n . ,  Missoula,  
Mont . 

B a t i n i ,  F . ,  and J .  N .  Cameron 
1971. Some a spec t s  o f  logging hygiene.  For.  Dep. West. Aust .  Res. Pap. 

No. 3, 7 p .  Pe r th ,  Aust.  

Bega, R .  V .  
1963. Fomes annosus. Phytopathology 53(10):  1120-1123. 

Berntsen, Carl M .  
1955. Seed l ing  d i s t r i b u t i o n  on a spruce-hemlock c l e a r c u t .  USDA For.  Serv .  

Pac. Northwest For.  & Range E x p .  S tn .  Res. Note 119, 7 p . ,  i l l u s .  
Por t land ,  Oreg. 

Berntsen, Carl M .  
1960. P l an t i ng  S i t k a  spruce  and Douglas- f i r  on decayed wood i n  c o a s t a l  

Oregon. USDA For. Serv.  Pac. Northwest For .  & Range E-. S tn .  
Res. Note 197, 5 p . ,  i l l u s .  Por t land ,  Oreg. 

Bertrand,  Gerald A . ,  and J .  Michael S c o t t  
1971. Check l i s t  o f  t h e  b i r d s  o f  Oregon. 17 p .  Oreg. S t a t e  Univ.,  C o r v a l l i s .  

Bol len,  Walter B .  
1974. S o i l  microbes. I n  Environmental e f f e c t s  .of f o r e s t  r e s i dues  management 

i n  t h e  P a c i f i c  Northwest, a s ta te-of-knowledge compendium. USDA For. 
Serv.  Gen. Tech. Rep. PNW-24. Pac. Northwest For .  6 Range Exp. S t n . ,  
Por t land ,  Oreg. 

Boyce, John Shaw 
1961. Fo re s t  pathology.  Ed. 3, 572 p . ,  i l l u s .  New York: McGraw H i l l  Book 

co .  

Boyd, R .  J .  
1969. Some case  h i s t o r i e s  o f  n a t u r a l  r egene ra t i on  i n  t h e  western white  p ine  

type .  USDA For. Serv.  Res. Pap. INT-63, 24 p . ,  i l l u s .  I n t e rmt .  For .  
E Range E x p .  S t n . ,  Ogden, Utah. 

Boyd, R .  J . ,  and G .  H.  Deitschman 
1969. S i t e  p r e p a r a t i o n  a i d s  n a t u r a l  r egene ra t i on  i n  western larch-Engelmann 

spruce  s t r i p  c l e a r c u t t i n g s .  USDA For.  Serv.  Res. Pap. INT-64, 10 p . ,  
i l l u s .  In te rmt .  For .  & Range Exp. S t n . ,  Ogden, Utah. 

Brown, Arthur  A . ,  and Kenneth P .  Davis 
1973. Fo re s t  f i r e  con t ro l  and use .  686 p . ,  i l l u s .  New York:  M c G r a w - H i l l  

Book Co. 

Brown, George W .  
1974. F i sh  h a b i t a t .  In Environmental e f f e c t s  of  f o r e s t  r e s i dues  management 

i n  t h e  P a c i f i c  Northwest,  a state-of-knowledge compendium. USDA For. 
Serv.  Gen. Tech. Rep. PNW-24. Pac. Northwest For .  & Range Exp. S t n . ,  
Por t land ,  Oreg. 

226 



Brown, George W . ,  and Jon R .  Brazier  
1972. Cont ro l l ing  thermal po l lu t ion  i n  small streams. U.S. Environ. Pro t .  

Agency, Bull.  EPA-R2-72-083, 64 p . ,  i l l u s .  

Bruns, H. 
1960. The economic importance of b i rds  i n  f o r e s t s .  Bird Study 7(4) :  193-208. 

Burns, J .  E .  
1970. The importance of  s treamside vegetat ion t o  t r o u t  and salmon i n  B r i t i s h  

Columbia. Fish G Wildl. B r . ,  B . C .  Dep. Rec. E Conserv., 10 p .  

Childs,  T.  W .  
1955. Synopsis of present  information concerning Poria weirii roo t  r o t  i n  

Douglas-fir.  USDA For. Serv. Pac. Northwest For. & Range E x p .  Stn.  
Res. Note 116, 2 p .  Port land,  Oreg. 

Childs, T.  W . ,  and E .  E .  Nelson 
1971. Laminated roo t  r o t  o f  Douglas- fir .  For. Pest Leafl .  48, 7 p . ,  i l l u s .  

Clar, Raymond C .  
1959. Ca l i fo rn i a  government and f o r e s t r y .  623 p . ,  i l l u s .  C a l i f .  Div. For . ,  

Sacramento. 

Cochran, P .  H .  
1973. Natural regenera t icn  of lodgepole pine i n  south- cent ra l  Oregon. USDA 

For. S e n .  Res. Note PNW-204, 18 p .  Pac. Northwest For .  & Range E x p .  
S tn . ,  Port land,  Oreg. 

Cowley, R.  D .  
1971. Birds and f o r e s t  management. Aust. For. 35(4):  234-250. 

Craighead, F .  C . ,  S.  A .  Graham, J .  C .  Evenden, and o thers  
1927. The r e l a t i o n  o f  i n s e c t s  t o  s l a s h  d isposa l .  U.S. Dep. Agric. Ci rc .  

411, 12 p .  
Craik, Kenneth H.  

1972. Appraising the  o b j e c t i v i t y  of landscape dimensions. In  John V .  Kru t i l l a  
( ed . ) ,  Natural environments: s tud ie s  i n  t h e o r e t i c a l  and applied 
ana lys i s ,  p .  292-346. Baltimore: Johns Hopkins Univ. Press.  

Cramer, Owen P .  
1974. A i r  q u a l i t y  inf luences .  In Environmental e f f e c t s  of  f o r e s t  res idues  

management i n  the  Pac i f i c  Northwest, a state-of-knowledge compendium. 
USDA For. Serv. Gen. Tech. Rep. PNW-24. Pac. Northwest For. & Range 
Exp. S tn . ,  Port land,  Oreg. 

Cramer, Owen P . ,  and Howard E .  Graham 
1971. Cooperative management of  smoke from s l a s h  f i r e s .  J .  For. 69 (6) : 

327-331. 

Cramer, Owen P . ,  and James N .  Westwood 
1970. Po ten t i a l  impact of  a i r  q u a l i t y  r e s t r i c t i o n s  on logging res idue  burn- 

ing.  USDA For. Serv. Res. Pap. PSW-64, 1 2  p .  Pac. Southwest For. E 
Range Exp. S tn . ,  Berkeley, C a l i f .  

Dana, Samuel T r a s k  
1956: Forest  and range pol icy ,  i t s  development i n  t he  United S t a t e s .  455 p. 

New York: McGraw-Hill Book Co. 
227  



Day, R. J. 
1964. 

Dell, John 
1971. 

The microenvironments occupied by spruce and fir regeneration in the 
Rocky Mountains. Can. Dep. For. Publ. 1037, 25 p. 

D., and Franklin R. Ward 
Logging residues on Douglas-fir clearcuts--weights and volumes. 
For. Serv. Res. Pap. PNW-115, 10 p., illus. Pac. Northwest For. & 
Range Exp. Stn., Portland, Oreg. 

USDA 

Dimock, Edward J., I1 
1974. Animal populations and damage. In Environmental effects of forest 

residues management in the Pacific Northwest, a state-of-knowledge 
compendium. USDA For. Serv. Gen. Tech. Rep. PNW-24. Pac. Northwest 
For. G Range Exp. Stn., Portland, Oreg. 

Doerksen, Allan H., and Russel G. Mitchell 
1965. Effects of the balsam woolly aphid upon wood anatomy of some western 

true firs. For. Sci. 11 (2) : 182-188. 

Dolph, Robert E., Jr. 
1970. Mountain pine beetle damage in the Pacific Northwest 1955-66. USDA 

For. Serv. Pac. Northwest Reg., 36 p . ,  illus. Portland, Oreg. 

Dyrness, C .  T. 
1970. Stabilization of newly constructed road backslopes by mulch and grass- 

legume treatments. USDA For. Serv. Res. Note PNW-123, 5 p. Pac. 
Northwest For. 6 Range E x p .  Stn., Portland, Oreg. 

Edgren, James W., and William I. Stein 
1974. Artificial regeneration. In Environmental effects of forest 

residues management in the Pacific Northwest, a state-of-knowledge 
compendium. USDA For. Serv. Gen. Tech. Rep. PNW-24. Pac. Northwest 
For. 6 Range Exp. Stn., Portland, Oreg. 

Fowells, H. A. (Compiler) 
1965. Silvics of forest trees of the United States. U.S. Dep. Agric. Agric. 

Handb. 271, 762 p., illus. 

Fowells, H. A , ,  and N. B. Stark 
1964. Natural regeneration in relation to environment in the mixed conifer 

forest type of California. USDA For. Serv. Res. Pap. PSW-24, 14 p. 
Pac. Southwest For. 6 Range Exp. Stn., Berkeley, Calif. 

Fowler, W. B. 
1974. Microclimate. In Environmental effects of forest residues management 

in the Pacific Northwest, a state-of-knowledge compendium. USDA For. 
Serv. Gen. Tech. Rep. PNW-24. Pac. Northwest For. & Range E x p .  Stn., 
Portland, Oreg. 

Franklin, Jerry F. 
1963. Natural regeneration of Douglas-fir and associated species using 

modified clear-cutting systems in the Oregon Cascades. USDA For. 
Serv. Res. Pap. PNW-3, 14 p . ,  illus. Pac. Northwest For. 6 Range 
Stn., Portland, Oreg. 

Exp . 

228 



Franklin,  J e r r y  F . ,  and C .  T .  Dyrness 
1973. Natural vegeta t ion  of  Oregon and Washington. USDA For,  Serv. Gen. 

Tech. Rep. PNW-8, 417 p . ,  i l l u s .  Pac. Northwest For. & Range Exp. 
S tn . ,  Port land,  Oreg. 

Furniss ,  M.  M . ,  and P .  W.  Orr 
1970. Douglas-fir b e e t l e .  For. Pest Leafl .  5 ,  4 p . ,  i l l u s .  

Garman, E .  H.  
1955. Regeneration problems and t h e i r  s i l v i c u l t u r a l  s ign i f i cance  i n  t h e  

coas t a l  f o r e s t s  of  B r i t i s h  Columbia. B.C.  For .  Serv. Tech. Publ. 
T41, 67 p .  

Garrison, George A . ,  and J u s t i n  G .  Smith 

residues management i n  t he  P a c i f i c  Northwest , a state-of-knowledge 
compendium. USDA For. Serv. Gen. Tech. Rep. PNW-24. Pac. Northwest 
For. Range E x p .  S tn . ,  Port land,  Oreg. 

1974. Habitat  of grazing animals. In Environmental e f f e c t s  of  f o r e s t  

Goodrum, T.  D. 
1971. The gray s q u i r r e l  i n  Texas. Tex. Game & Fish Corn.  Bull .  No. 42, 

44 p.  

Gordon, Donald T.  
1970a. Natural regenerat ion of white and red fir . . .  inf luence of  severa l  

f a c t o r s .  USDA For. Serv. Res. Pap. PSW-58, 32 p . ,  i l l u s .  Pac. South- 
west For. & Range E x p .  S t n . ,  Berkeley, C a l i f .  

Gordon, Donald T. 
1970b. Shade improves surv iva l  r a t e  of outplanted 2-0 red fir seedl ings .  

USDA For. Serv. Res. Note PSW-210, 4 p .  Pac. Southwest For. & Range 
E x p .  S tn . ,  Berkeley, C a l i f .  

Grace, Harry D .  
1951. In tens ive  preplanning f o r  f i r e  suppression.  Fi re  Control Notes 

12 (2) : 37-46, i l l u s .  

Grah, Rudolph F . ,  and Alan Long 
1971. Ca l i fo rn i a  fuelbreaks : cos t s  and b e n e f i t s .  J .  For. 69 (2) : 89-93. 

Graham, D .  A .  
1971. Evaluation o f  borax f o r  prevention of annosus root  r o t  i n  Ca l i fo rn i a .  

P lant  D i s .  Rep. 55(6):  490-494. 

Gratkowski, H.  
1974. Brushfield reclamation and type conversion. In Environmental e f f e c t s  

of f o r e s t  res idues  management i n  t h e  Pacific Northwest, a s t a t e- o f-  
knowledge compendium. USDA For. Serv. Gen. Tech. Rep. PNW-24. Pac. 
Northwest For. & Range E x p .  S t n . ,  Port land,  Oreg. 

Greeley, A .  W . ,  K .  H.  Wright, and R .  B .  Pope 
1953. Final  r epor t  on t h e  1952 blowdown bark b e e t l e  survey i n  t h e  Douglas- 

fir  region o f  Oregon and Washington. USDA For .  S e w .  Pac. Northwest 
For. & Range Exp. S tn . ,  30 p . ,  i l l u s .  Port land,  Oreg. 

229 



Green, L i s l e  R . ,  and Harry E .  Schimke 
1971. Guides f o r  f ue lb r eaks  i n  t h e  S i e r r a  Nevada mixed-conifer  type .  USDA 

For. Serv.  Pac. Southwest For.  & Range E x p .  S t n . ,  14 p . ,  i l l u s .  
Berkeley, Ca l i f .  

Haapanen, A n t t i  
1965. Bird fauna o f  t h e  F inn ish  Fo re s t s  i n  r e l a t i o n  t o  f o r e s t  success ion .  I .  

Ann. Zool. Fenn. 2,  p .  153-196. 

Haapanen, An t t i  
1966. Bird fauna o f  t h e  F inn ish  Fo re s t s  i n  r e l a t i o n  t o  f o r e s t  success ion .  11. 

Ann. Zool. Fenn. 3, p .  176-200. 

Hall, Dale 0 .  
1971. Ponderosa p i n e  p l a n t i n g  techniques,  s u r v i v a l ,  and he igh t  growth i n  

t h e  Idaho b a t h o l i t h .  USDA For .  Serv.  Res. Pap. INT-104, 28 p . ,  i l l u s .  
In te rmt .  For.  6 Range E x p .  S t n . ,  Ogden, Utah. 

Hall, J .  Al f red  
1972. Fo re s t  f u e l s ,  p r e sc r i bed  f i r e ,  and a i r  q u a l i t y .  USDA For .  Serv .  

Pac. Northwest For .  6 Range E x p .  S t n . ,  44 p .  Po r t l and ,  Oreg. 

H a l l i n ,  W i l l i a m  E .  
1968. S o i l  temperatures  on cu tovers  i n  southwest Oregon. USDA For .  Serv .  

Res. Note PNW-78, 1 7  p .  Pac. Northwest For .  & Range Exp. S t n . ,  
Po r t l and ,  Oreg. 

Hatch, Charles  R . ,  and James E .  Lotan 
1969. Natura l  r egene ra t i on  o f  Douglas- f i r  i n  c e n t r a l  Montana. USDA For.  

Serv.  Res. Note INT-85, 4 p .  In te rmt .  For.  6 Range E x p .  S t n . ,  
Ogden, Utah. 

Hawksworth, F .  G .  
1961. Dwarf m i s t l e t o e  o f  ponderosa p ine  i n  t h e  Southwest.  U.S. Dep. Agr ic .  

Tech. Bul l .  No. 1246, 1 1 2  p .  

Hawksworth, F .  G . ,  and D .  Wiens 
1972. Biology and c l a s s i f i c a t i o n  o f  dwarf m i s t l e t o e  (Arceuthobium). U.S. 

Dep. Agric .  Agric .  Handb. No. 401, 234 p .  

Heinselmann, M.  L . ,  and H .  E .  Wright, Jr.  
1973. The eco log i ca l  r o l e  o f  f i r e  i n  n a t u r a l  c o n i f e r  f o r e s t s  of  western and 

no r the rn  North America. J .  Quaternary Res. 3 (3 ) :  317-513, i l l u s .  

Hermann, Richard K .  
1963. Temperatures beneath var ious  seedbeds on a c l e a r c u t  f o r e s t  a r e a  i n  

t h e  Oregon Coast Range. Northwest S c i .  37(3) :  93-103. 

Hermann, Richard K . ,  and W i l l i a m  W .  Ch i lco te  
1965. E f f ec t s  of seedbeds on germinat ion and s u r v i v a l  of  Douglas- f i r .  

Oreg. S t a t e  Univ. For.  Res. Lab. Res. Pap. 4, 4 p . ,  i l l u s .  C o r v a l l i s ,  
Oreg. .  

Hi lden,  0.  
1965. Habi.tat s e l e c t i o n  i n  b i r d s  - a review. Ann. 2001. Fenn. 2 ,  p .  53-75. 

230 



Hornby, Floyd Gibson 
1936. F i r e  c o n t r o l  planning i n  t h e  nor thern  Rocky Mountain r eg ion .  

For.  Serv.  Prog. Rep. 1, 179 p . ,  i l l u s .  North. Rocky M t .  For.  & 
Range E x p .  S t n . ,  Missoula,  Mont. 

USDA 

Hunt, J . ,  and K .  Krueger 
1962. Decay a s soc i a t ed  with t h inn ing  wounds i n  young growth western hemlock 

and Douglas- f i r .  J .  For.  60(5) :  336-340. 

Intermountain F i r e  Research Council 
1970. 

I s aac ,  Leo 
1938. 

I s aac ,  Leo 
1943. 

I s aac ,  Leo 
1956. 

I saac ,  Leo 
1963. 

The r o l e  o f  f i r e  i n  t h e  Intermountain West. 229 p . ,  i l l u s .  In te rmt .  
F i r e  Res. Comc . ,  Flissoula,  Mont. 

A .  
Fac to r s  a f f e c t i n g  es tab l i shment  of Douglas- f i r  s eed l i ngs .  U.S. Dep. 
Agric .  C i r c .  486, 46 p . ,  i l l u s .  

A .  
Reproductive h a b i t s  of Douglas- f i r .  107 p .  Charles  Lathrop P a r k  
Found., Washington, D . C .  

A.  
Where do we s t and  with Douglas- f i r  n a t u r a l  r egene ra t i on  r e sea r ch?  
SOC. Am. For. Proc. 1955: 70-72. 

A .  
Fi r e- - a  t o o l  no t  a b l anke t  r u l e  i n  Douglas- f i r  ecology. 
T a l l  Timbers F i r e  Ecol.  Conf. Proc . ,  p .  1-17. 

Second Annu. 

Johnson, D .  W . ,  and R .  D .  Harvey 
1974. Fomes annosus r oo t  r o t  i n  a ponderosa p ine  - J e f f r e y  p ine  p l a n t a t i o n ,  

Fremont Nat ional  Fo re s t ,  Oregon. USDA For.  Serv.  Reg. O f f .  Rep., 
Region 6,  Por t land ,  Oreg. 

Johnson, Norman, K .  H .  Wright, and P .  W .  O r r  
1961. Attack and brood su rv iva l  by t h e  Douglas- f i r  b e e t l e  i n  f ou r  types  of 

windthrown t r e e s  i n  western Washington. For.  Res. Note No. 40,  15 p . ,  
i l l u s .  Weyerhaeuser Co., For.  Res. Cent . ,  C e n t r a l i a ,  Wash. 

Johnson, Norman E .  
1960a. Douglas- f i r  b e e t l e :  a problem a n a l y s i s .  For.  Res. Note No. 29, 19 p .  

Weyerhaeuser Co.,  C e n t r a l i a ,  Wash. 

Johnson, Norman E .  
1960b. Reduction o f  r i s k  o f  l o s s e s  by t h e  Douglas- f i r  b e e t l e  and ambrosia 

b e e t l e s :  an i n t e r i m  guide.  For.  Res. Note No. 34, 8 p .  Weyerhaeuser 
Co., C e n t r a l i a ,  Wash. 

Johnson, Norman E . ,  and Leon F .  P e t t i n g e r  
1961. Douglas- f i r  b e e t l e  a t t a c k s  i n  l i v i n g  t r e e s  as in f luenced  by t h e  

presence  o f  f r e s h  windthrow. For.  Res. Note No. 37,  8 p .  . Weyerhaeuser 
Co., C e n t r a l i a ,  Wash. 

Johnson, Norman E . ,  and Kenneth H.  Wright 
1957. The balsam woolly aphid problem i n  Oregon and Washington. 

Serv.  Res. Pap. No. 18, 34 p .  illus. Pac. Northwest For.  6 Range 
E x p .  S t n . ,  Po r t l and ,  Oreg. 

USDA For.  

231 



Kinney, J .  P .  
1917. The development o f  f o r e s t  law i n  America. 252 p .  New York: John 

Wiley & Sons. 

Kramer, Paul J .  
1969. P l an t  and s o i l  water  r e l a t i o n s h i p s :  A modern s y n t h e s i s .  282 p . ,  

i l l u s .  New York: McGraw-Hill Book Co. 

Krauch, Hermann 
1956. Management of  Douglas- f i r  t imber  land i n  t h e  Southwest.  USDA For.  

Serv.  Rocky M t .  For.  & Range E x p .  S t n . ,  S tn .  Pap. 21, 59 p .  

Lantz, Richard L .  
1971. Guide l ines  f o r  s t ream p r o t e c t i o n  i n  logging ope ra t i ons .  Oreg. S t a t e  

Game Comm. B u l l . ,  29 p . ,  i l l u s .  Salem. 

Lotan, James E .  
1964. I n i t i a l  germinat ion and s u r v i v a l  of lodgepole  p ine  on prepared  

seedbeds.  USDA For .  Serv.  Res. Note INT-29, 8 p .  In te rmt .  For.  & 
Range Exp. S t n . ,  Ogden, Utah. 

McCulloch, W. F .  
1942. The r o l e  o f  bracken f e r n  i n  Douglas- f i r  r egene ra t i on .  Ecology 

2 3 :  484-485. 

MacLellan, C .  R .  
1958. Role o f  woodpeckers i n  c o n t r o l  of t h e  coddl ing moth i n  Nova S c o t i a .  

Can. Entomol. XC: 18-22. 

MacLellan, C .  R .  
1959. Woodpeckers as p r eda to r s  of t h e  coddl ing moth i n  Nova S c o t i a .  

Entomol. X C I  111) : 673-679. 
Can. 

Maguire, W .  P .  
1955. Radia t ion ,  s u r f a c e  temperature  and s eed l i ng  s u r v i v a l .  . For.  S c i .  

1: 277-285. 

Martin,  Robert E . ,  and Arthur  P .  Brackebusch 
1974. F i r e  hazard and con f l ag ra t i on  prevent ion .  In  Environmental e f f e c t s  

of f o r e s t  r e s i dues  management i n  t h e  P a c i f i c  Northwest,  a s t a t e - o f -  
knowledge compendium. USDA For. Serv .  Gen. Tech. Rep. PNW-24. Pac. 
Northwest For .  G Range E x p .  S t n . ,  Po r t l and ,  Oreg. 

Massey, C .  L . ,  and N .  D .  Wygant 
1954. Biology and c o n t r o l  o f  t h e  Engelmann spruce  b e e t l e  i n  Colorado. 

USDA For. Serv.  C i r c .  No. 944, 35 p . ,  i l l u s .  

Metcalf ,  C .  L . ,  and W .  P .  F l i n t  
1962. Des t ruc t i ve  and u se fu l  i n s e c t s :  t h e i r  h a b i t s  and c o n t r o l .  1087 p . ,  

i l l u s .  New York: McGraw-Hill. 

M i l l e r ,  J .  M .  
1928. The r e l a t i o n  o f  w ind fa l l s  t o  bark b e e t l e  epidemics .  Fourth I n t .  

Congr. Entomol. Trans.  2: 992-1002. 

232 



Miller, J.  M . ,  and F .  P .  Keen 
1960. Biology and cont ro l  of t he  western pine b e e t l e .  U.S. Dep. Agric. Misc. 

Publ. 800, 381 p . ,  i l l u s .  

Miller, Richard E . ,  Richard L .  Williamson, and Roy R .  S i l en  
1974. Regeneration and growth of coas t a l  Douglas-fir.  In Environmental 

e f f e c t s  of  f o r e s t  res idues  management i n  t he  P a c i f i c  Northwest, a 
state-of-knowledge compendium. USDA For, Serv. Gen. Tech. Rep. 
PNW-24. Pac. Northwest For. & Range Exp. S tn . ,  Port land,  Oreg. 

Minore, Don 
1971. Shade bene f i t s  Douglas- fir  i n  southwestern Oregon and cutover a r ea .  

Tree Plant .  Notes 2 2 ( l ) :  22-23. 

Minore, Don 
1972a. Germination and e a r l y  growth of coas ta l  t r e e  spec ies  on organic seed 

beds. USDA For .  Serv. Res. Pap. PNW-135, 18 p . ,  i l l u s .  Pac. North- 
west For. G Range E x p .  S t n . ,  Port land,  Oreg. 

Minore, Don 
1972b. The wild huckleberr ies  of Oregon and Washington--a dwindling resource.  

USDA For .  Serv. Res. Pap. PNW-143, 20 p .  Pac. Northwest For. & Range 
Exp. S tn . ,  Port land,  Oreg. 

Mi tchel l ,  G .  E .  
1950. Wild l i fe- fores t  r e l a t ionsh ips  i n  t h e  Pac i f i c  Northwest reg ion .  J .  

For. 48: 26-30. 

Mitchel l ,  Russel G .  
1966. In fe s t a t ion  c h a r a c t e r i s t i c s  of t he  balsam woolly aphid i n  t h e  P a c i f i c  

Northwest. USDA For. Serv. Res. Pap, PNW-35, 18 p . ,  i l l u s .  Pac. 
Northwest For. & Range Exp. S t n . ,  Port land,  Oreg. 

Mi tchel l ,  Russel G . ,  and Charles Sartwell  

res idues  management i n  t he  Pac i f i c  Northwest, a state-of-knowledge 
compendium. USDA For. Serv. Gen. Tech. Rep. PNW-24. Pac. Northwest 
For. & Range Exp. S tn . ,  Port land,  Oreg. 

1974. In sec t s  and o the r  ar thropods.  In Environmental e f f e c t s  of f o r e s t  

\ 

Moore, Duane G . ,  and Logan A .  Norris  
1974. S o i l  processes and introduced chemicals. In Environmental e f f e c t s  

of f o r e s t  res idues  management i n  t he  P a c i f i c  Northwest, a s t a t e- o f-  
knowledge compendium. USDA For. Serv. Gen. Tech. Rep. PNW-24. Pac. 
Northwest For. 4 Range Exp. S t n . ,  Port land,  Oreg. 

Morris,  W .  G .  
1966. Guidelines o f f e red  f o r  s l a s h  burning. For. Ind. 9(10):  62-63. 

Murphy, Eugene E . ,  and James L .  Murphy 
1965. Value of  a timber fuelbreak-- the Wet Meadow F i r e .  F i r e  Control Notes 

26(4) : 3-4. 

Nelson, E .  E . ,  and G .  M.  Harvey 
1974. Diseases. In Environmental e f f e c t s  of f o r e s t  res idues  management i n  

t h e  Pac i f i c  Northwest, a state-of-knowledge compendium. USDA For. 
Serv. Gen Tech. Rep, PNW-24. Pac. Northwest For. & Range E x p .  Stn . ,  
Port land,  Oreg. 

233 



Nor r i s ,  Logan A . ,  and Duane G .  Moore 
1971. The e n t r y  and f a t e  o f  f o r e s t  chemicals i n  s t reams .  In Fores t  

land uses  and s t ream environment symp. p r o c . ,  1970, p .  138-158. 
Oregon S t a t e  Univ., C o r v a l l i s .  

Oregon S t a t e  Department o f  Fo re s t ry  
1974. F i e ld  guide t o  Oregon f o r e s t  p r a c t i c e  r u l e s .  86 p .  Salem, Oreg. 

Oregon S t a t e  Leg i s l a t u r e  
1971. Oregon Laws ORS 527.610 t o  527.730 and Subsect ion (1) of ORS 

527.990, known as t h e  Oregon Fores t  P r a c t i c e s  Act .  Salem, Oreg. 

Otvos, Imre S .  
1965. S tud i e s  on av ian  p r eda to r s  of  Dendroctonus brevicomis l e  Conte 

(Coleoptera-Scolyt idae)  with s p e c i a l  r e f e r ence  t o  P i c idae .  Can. 
Entomol. 97: 1184-1198. 

Pearson, G .  S .  
1950. Management of  ponderosa p ine  i n  t h e  Southwest.  USDA For .  Serv .  Agric .  

Monogr. 6 ,  218 p .  

P ie rov ich ,  John M., P .  S .  T rue sde l l ,  M .  Zwolinski,  and o t h e r s  
1968. Guide t o  p r e sc r i bed  f i r e  i n  t h e  Southwest.  Spec. Pub l . ,  P r e sc r .  Fire 

Corn . ,  Southwest Interagency F i r e  Counc., 58 p . ,  i l l u s .  Albuquerque, 
N .  M. 

Robertson, John R .  
1969. TRI sy s t em- - to t a l  r e sou rce  in format ion  f o r  land management. USDA 

For. Serv .  Pac. Northwest Reg.,  13 p .  Po r t l and ,  Oreg. 

Ronco, Frank 
1970. 

Roth, L .  E 
1972. 

Rothacher , 
1974. 

Roy, D .  F .  
1953. 

Shading and o t h e r  f a c t o r s  a f f e c t  s u r v i v a l  of p l an t ed  Engelmann spruce  
s eed l i ngs  i n  c e n t r a l  Rocky Mountains. USDA For .  Serv .  Res. Note RT.1-163, 
7 p .  Rocky N t .  For .  & Range Exp. S t n . ,  For t  C o l l i n s ,  Colo. 

, H .  H .  Bynum, and E .  E .  Nelson 
Phytophthora r o o t  r o t  of Port-Orford-cedar .  For .  Pe s t  Lea f l .  131, 
7 P .  

Jack ,  and W i l l i a m  Lopushinsky 
S o i l  s t a b i l i t y  and water  y i e l d  and q u a l i t y .  In Environmental e f f e c t s  
of  f o r e s t  r e s i dues  management i n  t h e  P a c i f i c  Northwest,a s t a t e - o f -  
knowledge compendium. USDA For.  Serv.  Gen. Tech. Rep. PNW-24. Pac. 
Northwest For .  & Range Exp. S t n . ,  Po r t l and ,  Oreg. 

E f f e c t s  o f  ground cover  and c l a s s  of p l a n t i n g  s t ock  on s u r v i v a l  o f  
t r a n s p l a n t s  i n  t h e  e a s t  s i d e  p ine  type  o f  C a l i f o r n i a .  USDA For. Serv .  
Ca l i f .  For.  & Range Exp. S tn .  Res. Note 87, 6 p .  Berkeley. 

Rus se l l ,  K .  W . ,  J .  H .  Thompson,.J. L .  S tewar t ,  and C .  H .  Dr iver  
1973. Evaluat ion o f  chemicals t o  c o n t r o l  i n f e c t i o n  o f  stumps by Fornes annosus 

i n  precommercially th inned  western hemlock s t a n d s .  Wash. Dep. Nat. 
Resour. Rep. No. 33, 16 p .  

2 34 



Ruth, Robert H .  
1974. Regeneration and growth of  wes t- s ide  mixed c o n i f e r s .  In Environmental 

e f f e c t s  of  f o r e s t  r e s i dues  management i n  t h e  P a c i f i c  Northwest,  a 
s ta te-of-knowledge compendium. USDA For. Serv.  Gen. Tech. Rep. 
PNW-24. Pac. Northwest F o r .  & Range Exp. S t n . ,  Po r t l and ,  Oreg. 

Ryker, Russe l l  A . ,  and Dale R .  P o t t e r  
1970. Shade i nc r ea se s  f i r s t - y e a r  s u r v i v a l  o f  Douglas- f i r  s eed l i ngs .  USDA 

For .  Serv .  Res. Note INT-119, 6 p . ,  i l l u s .  In te rmt .  For .  & Range 
E x p .  S t n . ,  Ogden, Utah. 

S a r t w e l l ,  Charles  
1970. Ips pini a t t a c k  dens i t y  i n  ponderosa p ine  t h inn ing  s l a s h  as r e l a t e d  

t o  f e l l i n g  d a t e  i n  e a s t e r n  Oregon. USDA For. Serv.  Res. Note PNW-131, 
8 p . ,  i l lus . .  Pac. Northwest For.  & Range Exp. S t n . ,  Por t land ,  Oreg. 

Sa r twe l l ,  Charles  
1971. Thinning ponderosa p ine  t o  p revent  outbreaks of  mountain p i n e  b e e t l e .  

In Precommercial t h inn ing  of  c o a s t a l  and intermountain f o r e s t s  i n  t h e  
P a c i f i c  Northwest proceedings,  p .  41-52. Wash. S t a t e  Univ.,  Pullman. 

Sa r twe l l ,  Char les ,  R .  F .  Schmitz,  and W .  J .  Buckhorn 
1971. Pine engraver ,  Ips phi, i n  t h e  Western S t a t e s .  For .  Pe s t  Lea f l .  1 2 2 ,  

5 p . ,  i l l u s .  

Schimke, Harry E . ,  and L i s l e  R .  Green 
1970. Prescr ibed  f i r e  f o r  maintaining fue lbreaks  i n  t h e  c e n t r a l  S i e r r a  

Nevada. USDA For. Serv.  Pac. Southwest For.  6 Range E x p .  S t n . ,  
9 p . ,  i l l u s .  Berkeley, Cal i f .  

Schmid, J .  M . ,  and Roy C .  Beckwith 
1972. The spruce  b e e t l e .  For .  Pes t  Lea f l .  1 2 7 ,  7 p . ,  i l l u s .  

S e i d e l ,  K .  W .  
1974. Natural  r egene ra t i on  of  e a s t - s i d e  con i f e r  f o r e s t s .  In Environmental 

e f f e c t s  of f o r e s t  r e s i dues  management i n  t h e  P a c i f i c  Northwest,  a 
state-of-knowledge compendium. USDA For. Serv.  Gen. Tech. Rep. PNW-24. 
Pac. Northwest For .  & Range Exp. S t n . ,  Por t land ,  Oreg. 

Shea, Keith R . ,  and James L .  Stewart  
1972. Hemlock dwarf m i s t l e t o e .  For .  Pes t  Leaf l .  135, 6 p .  

Shearer ,  Raymond C .  
1967. I n s o l a t i o n  l imits  i n i t i a l  es tab l i shment  o f  western l a r c h  s eed l i ngs .  

USDA For.  Serv.  Res. Note INT-64, 8 p .  In te rmt .  For.  & Range Exp. S t n . ,  
Ogden, Utah. 

S laughte r ,  C .  W . ,  Richard J .  Barney, and G .  M .  Hansen ( eds . )  
1971. F i r e  i n  t h e  no r the rn  environment--a symposium. USDA For.  Serv .  Pac. 

Northwest For.  & Range Exp. S t n . ,  275 p . ,  i l l u s .  Por t land ,  Oreg. 

S t a r k ,  N .  
1964. Natura l  r egene ra t i on  of  S i e r r a  Nevada mixed c o n i f e r s  a f t e r  logging.  

J .  For.  63: 456-461. 

2 35 



Stoecke l e r ,  Joseph H .  
1945. Brush shade i nc r ea se s  p l a n t a t i o n  su rv iva l  on droughty s i t e s .  USDA For.  

Serv .  Lake S t a t e s  For .  E x p .  S tn .  Tech. Notes No. 233, 1 p .  S t .  Paul ,  
Minn. 

Strothmann, Rudolph 0 .  
1972. Douglas- f i r  i n  nor thern  C a l i f o r n i a :  e f f e c t s  o f  shade on germinat ion,  

s u r v i v a l ,  and growth. USDA For. Serv.  Res. Pap. PSW-84, 10 p . ,  i l l u s .  
Pac. Southwest For.  & Range E x p .  S t n . ,  Berkeley, Calif. 

Thompson, J .  C . ,  and G .  W .  B r i e r  
1955. The economic u t i l i t y  of weather f o r e c a s t s .  Mo. Weather Rev. 83(11):  

249-254. 

Trappe, James M .  
1959. Lodgepole p ine  c l e a r c u t s  i n  no r thea s t e rn  Oregon. J .  For .  57: 420-423. 

USDA Fore s t  Se rv i ce  
1970. Fo re s t  Se rv i ce  Handbook 5109,15--Pseat tack Handbook. 14 p .  Washington, 

D . C .  

USDA Fores t  Se rv i ce  
1972. R-6 p r e a t t a c k  gu ide- - area  p lanning  f o r  f o r e s t  f i r e  p r o t e c t i o n  i n  t h e  

P a c i f i c  Northwest Region. 67 p . ,  illus. Por t l and ,  Oreg. 

USDA Fores t  Se rv i ce  
1974. Nat ional  Fo re s t  landscape management. Vol. 2, Chapter 1, The v i s u a l  

management system, 47 p . ,  i l l u s .  U.S. Dep. Agr ic .  Agr ic .  Handb. 462. 
Washington, D .  C . 

USDA Fores t  Se rv i ce ,  C a l i f o r n i a  Region 
1959. Prea t tack- - p lanning  and cons t ruc t i on  guide f o r  f o r e s t  f i r e s  suppres-  

s i o n .  66 p . ,  i l l u s .  San Franc isco .  

USDA Fores t  Se rv i ce ,  P a c i f i c  Northwest Region 
1968. Guide f o r  f u e l  type  i d e n t i f i c a t i o n .  48 p . ,  i l l u s .  Po r t l and ,  Oreg. 

USDA Fore s t  Se rv i ce ,  Southwest Region 
[ n . d . J  F i r e  con t ro l  gu ide- - conf lagra t ion  c o n t r o l .  124 p . ,  i l l u s .  Albuquerque, 

N . M .  

Vernon, M .  D .  
1962. The psychology o f  pe r cep t i on .  237 p .  Bal t imore:  Penguin. 

Wagar, J .  Alan 
1974. Recrea t iona l  and e s t h e t i c  cons ide r a t i ons .  In  Environmental e f f e c t s  o f  

f o r e s t  r e s i dues  management i n  t he  P a c i f i c  Northwest,  a s t a t e - o f -  
knowledge compendium. USDA For. Serv.  Gen. Tech. Rep. PNW-24. Pac. 
Northwest For .  & Range E x p .  S t n . ,  Po r t l and ,  Oreg. 

Wahlenberg, W .  G .  
1930. E f f e c t  of ceanothus brush on western yellow p ine  p l a n t a t i o n s  i n  t h e  

no r the rn  Rocky Nountains.  J .  Agric .  Res. 41: 601-612. 

236 



Washington S t a t e  Legislature 
1974. Laws of 1974, Chapter 137, RCW 76.09, known as the  Forest Pract ice  

A c t .  Olympia, Wash. 

Weaver, Harold 
1967, F i r e  as a continuing ecological f a c t o r  i n  perpetuation of ponderosa 

pine f o r e s t s  in  Western h i t e d  States, Adv. Front. Plant  Sci .  
18: 137-154. 

Wright, E r n e s t ,  and Leo A. Isaac 
1956. Decay following logging in jury  t o  western hemlock, S i tka  spruce, and 

true firs. U.S. Dep. Agric. Tech. Bull. No. 1148, 34 p. 

Young, R. A,, and J .  L. Wiersma 
1973. The r o l e  of rainfall impact on s o i l  detachment and t ranspor t .  

Resour. Res. 9 ( 6 )  : 1629-1636, i l l u s .  
Water 

Youngberg, C.  T. 
1966. S i lv icu l tu ra l  bene f i t s  from brush. SOC. Am. For .  Proc. 1965: 55-59. 

237 



Glossary 

a v a i l a b l e  f u e l  - t h e  p o r t i o n  of t h e  t o t a l  f u e l  t h a t  would a c t u a l l y  b u r n  under 
v a r i o u s  s p e c i f i e d  c o n d i t i o n s .  

blow-out - a ho l low excava ted  by t h e  wind i n  l o o s e  s o i l ;  e .g . ,  i n  sand dunes .  

b r o a d c a s t  b u r n i n g  - i n t e n t i o n a l  burnirig i n  which f i r e  is  set  t o  s p r e a d  over  a l l  
of a s p e c i f i e d  area, u s u a l l y  i n  n o n p i l e d  f u e l s .  I n  t h e  P a c i f i c  Northwest ,  
u s u a l l y  c o n f i n e d  t o  burn ing  of l o g g i n g  s l a s h  a f t e r  c l e a r c u t t i n g  of  a n  area. 

c h a r a c t e r i s t i c  l a n d s c a p e  - t h e  n a t u r a l l y  e s t a b l i s h e d  l a n d s c a p e  w i t h i n  a s c e n e  
o r  s c e n e s  b e i n g  viewed. 

c o a r s e- t e x t u r e d  s o i l  - i n c l u d e s  s a n d s ,  loamy s a n d s ,  and sandy loams excep t  t h e  
v e r y  f i n e  sandy loam t e x t u r e d  classes. Compare f i n e- t e x t u r e d  s o i l ,  
medium- textured s o i l .  

c o n t r a s t  - d i v e r s i t y  o f  a d j a c e n t  p a r t s ,  as i n  c o l o r ,  tone ,  o r  einotions.  t h e  
c l o s e r  t h e  j u x t a p o s i t i o n  of two d i s s i m i l a r  p e r c e p t i o n s ,  i n  t i m e  o r  s p a c e ,  
t h e  more powerful  t h e  a p p e a l  t o  t h e  a t t e n t i o n .  

c rop  t ree  - any tree forming,  o r  s e l e c t e d  t o  form, a component of  t h e  f i n a l  c r o p .  

c u l l  - a t ree  o r  l o g  of merchan tab le  s i z e  b u t  c l a s s i f i e d  as unmerchantable  
because  of poor form, r o t ,  o r  o t h e r  d e f e c t .  

damping o f f  - t h e  r o t t i n g  of s e e d l i n g s ,  b e f o r e  o r  soon a f t e r  emergence,  by s o i l  
f u n g i  a t t a c k i n g  a t  s o i l  l e v e l .  

du f f  - f o r e s t  l i t t e r  and o t h e r  o r g a n i c  d e b r i s  i n  v a r i o u s  s t a g e s  of decompos i t ion ,  
on top of t h e  m i n e r a l  s o i l ,  t y p i c a l  of c o n i f e r o u s  f o r e s t s  i n  c o o l  c l i m a t e s  
where r a t e  of decomposi t ion is slow and l i t t e r  accumula t ion  exceeds  decay.  

e s t a b l i s h e d  s a p l i n g  - a young tree t y p i c a l l y  2- t o  4- inch d i a m e t e r  a t  b r e a s t  
h e i g h t ,  growing v i g o r o u s l y  and w i t h o u t  dead b a r k  o r  more t h a n  a n  o c c a s i o n a l  
dead b ranch .  

' 

e s t a b l i s h e d  s e e d l i n g  - a h e a l t h y ,  v i g o r o u s  s e e d l i n g  t h a t  h a s  s u r v i v e d  f o r  a t  
least  2 y e a r s  on t h e  s i t e .  

e v i d e n t  c o n t r a s t  - e x c e p t i o n s  t o  form, l i n e ,  c o l o r ,  o r  t e x t u r e  i n f r e q u e n t l y  
found i n  t h e  s u r r o u n d i n g  c h a r a c t e r i s t i c  l a n d s c a p e s ;  o r  changes  i n  e x i s t i n g  
n a t u r a l  c h a r a c t e r  a p p a r e n t  t o  t h e  c a s u a l  f o r e s t  v i s i t o r .  

f i n e- t e x t u r e d  s o i l  - predomina t ing  i n  f i n e  f r a c t i o n s ,  as f i n e  c l a y .  I n c l u d e s  
a l l  c l a y  loams and c l a y s .  
s o i l .  

Compare c o a r s e- t e x t u r e d  s o i l ,  medium- textured 
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f i r e  w h i r l  - a s p i n n i n g ,  v o r t e x  column of  a scend ing  h o t  a i r  and g a s e s  r i s i n g  from 
a f i r e  and c a r r y i n g  a l o f t  smoke, d e b r i s ,  and f lame.  F i r e  w h i r l s  r a n g e  
from a f o o t  o r  two i n  d i a m e t e r  t o  small to rnadoes  i n  s i z e  and i n t e n s i t y .  
They may i n v o l v e  o n l y  a h o t  s p o t  w i t h i n  t h e  f i r e  area o r  t h e  e n t i r e  f i r e .  

f o r e s t  r e s i d u e  - t h e  unwanted accumulat ion i n  t h e  f o r e s t  of l i v i n g  o r  dead ,  
mos t ly  woody material t h a t  is  added t o  and r e a r r a n g e d  by man's a c t i v i t i e s  
such as f o r e s t  h a r v e s t ,  c u l t u r a l  o p e r a t i o n s ,  and l a n d  c l e a r i n g .  F o r e s t  
r e s i d u e  i n c l u d e s  s l a s h  materials, e x c e s s i v e  l i t t e r  on t h e  f o r e s t  f l o o r ,  
unwanted l i v i n g  b r u s h  and weed trees, and s t a n d i n g  dead trees and snags .  

f u e l  b r e a k  - a s t r a t e g i c a l l y  l o c a t e d  s t r i p  o r  b l o c k  of l a n d  of v a r y i n g  wid th ,  
depending on f u e l  and t e r r a i n ,  i n  which f u e l  d e n s i t y  h a s  been so  reduced 
as t o  p r o v i d e  an a c c e s s i b l e  l o c a t i o n  from which f i res  burn ing  i n t o  i t  
may b e  more r e a d i l y  s topped .  I f  f o r e s t e d ,  t h e  s t a n d  is th inned  and 
remaining trees are pruned t o  remove l a d d e r  f u e l s ;  most b r u s h ,  heavy 
ground f u e l s ,  s n a g s ,  and dead trees are removed, and an open p a r k l i k e  
appearance  e s t a b l i s h e d  i n  c o n t r a s t  t o  a f i r e b r e a k  from which a l l  vege ta-  
t i o n  i s  removed. 

l i t t e r  - t h e  s u r f a c e  l a y e r  of t h e  f o r e s t  f l o o r  c o n s i s t i n g  of f r e s h l y  f a l l e n  
l e a v e s ,  n e e d l e s ,  t w i g s ,  stems, b a r k ,  and f r u i t s .  Th i s  l a y e r  may b e  v e r y  
t h i n  o r  a b s e n t  d u r i n g  t h e  growing season .  

l i v e  stream - see p e r e n n i a l  stream. 

low-speed t ravel  - t ravel  on e s t a b l i s h e d  t r a i l s  o r  roads  a t  speeds  of l ess  t h a n  
30 miles p e r  hour .  

medium- textured s o i l  - i n t e r m e d i a t e  between f i n e- t e x t u r e d  and c o a r s e- t e x t u r e d  
s o i l s .  I n c l u d e s  v e r y  f i n e  sandy loams, loam, s i l t  loam, and s i l t - t e x t u r e d  
classes. 

m o d i f i c a t i o n  - a v i s u a l  q u a l i t y  o b j e c t i v e  meaning man's a c t i v i t y  may dominate 
t h e  c h a r a c t e r i s t i c  l a n d s c a p e  b u t  must ,  a t  t h e  same t i m e ,  u t i l i z e  n a t u r a l l y  
e s t a b l i s h e d  form, l i ne ,  c o l o r ,  and t e x t u r e .  It  shou ld  appear  as a n a t u r a l  
o c c u r r e n c e  when viewed i n  fo reground  o r  middle  ground. 

p a r t i a l  r e t e n t i o n  - a v i s u a l  q u a l i t y  o b j e c t i v e  which,  i n  g e n e r a l ,  means man's 
a c t i v i t i e s  may b e  e v i d e n t  b u t  must remain s u b o r d i n a t e  t o  t h e  c h a r a c t e r i s t i c  
l a n d s c a p e .  

p e r e n n i a l  stream - a body of c o n t i n u o u s l y  f lowing  water i n  a n a t u r a l  channe l .  

p l a n t i n g  s p o t  - a n  area 3 f e e t  i n  d i a m e t e r  c l e a r e d  of a l l  r e s i d u e  under 3 i n c h e s  
i n  d i a m e t e r  and 3 f e e t  long ,  and c l e a r e d  t o  mineral s o i l .  

p r e s c r i b e d  b u r n i n g  - c o n t r o l l e d  a p p l i c a t i o n  of f i r e  t o  w i l d  l a n d  f u e l s  i n  e i t h e r  
t h e i r  n a t u r a l  o r  modi f i ed  s tate ,  under such c o n d i t i o n s  of w e a t h e r ,  f u e l  
m o i s t u r e ,  s o i l  m o i s t u r e ,  e tc . ,  as a l l o w  t h e  f i r e  t o  be c o n f i n e d  t o  a 
p rede te rmined  area and a t  t h e  same t i m e  t o  produce t h e  i n t e n s i t y  of h e a t  
and rate  o f  s p r e a d  r e q u i r e d  t o  f u r t h e r  c e r t a i n  planned o b j e c t i v e s  of 
s i l v i c u l t u r e ,  w i l d l i f e  management, g r a z i n g ,  f i r e- h a z a r d  r e d u c t i o n ,  e tc .  

p r e s e r v a t i o n  - a v i s u a l  q u a l i t y  o b j e c t i v e  p r o v i d i n g  f o r  e c o l o g i c a l  change o n l y .  
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ra te  of s p r e a d  - t h e  r e l a t i v e  a c t i v i t y  of a f i r e  i n  e x t e n d i n g  i ts  h o r i z o n t a l  
d imensions .  I t  may b e  e x p r e s s e d  as ra te  of i n c r e a s e  of t h e  p e r i m e t e r ,  
as rate  of  forward s p r e a d  of t h e  f i r e  f r o n t ,  o r  as rate of i n c r e a s e  
i n  area. 

r e s i d u e  - see f o r e s t  r e s i d u e .  

r e s i s t a n c e  t o  c o n t r o l  - t h e  r e l a t i v e  d i f f i c u l t y  of c o n s t r u c t i n g  and h o l d i n g  a 
c o n t r o l  l i n e ,  as a f f e c t e d  by f i r e  behav io r  and d i f f i c u l t y  of  l i n e  
c o n s t r u c t i o n .  

r e t e n t i o n  - a v i s u a l  q u a l i t y  o b j e c t i v e  which,  i n  genera l . ,  means man's ac t iv i t ies  
are  n o t  e v i d e n t  t o  t h e  c a s u a l  f o r e s t  v i s i t o r .  

s a p l i n g  - see e s t a b l i s h e d  s a p l i n g .  

s e e d l i n g  - g e n e r a l l y ,  a young tree, s h r u b ,  e t c . ,  grown from s e e d ,  from i t s  
g e r m i n a t i o n  up t o  t h e  s a p l i n g  s t a g e  (see e s t a b l i s h e d  s a p l i n g ) .  

shaded f u e l  b r e a k  - see f u e l  b reak .  

s l a s h  - a complex of woody f o r e s t  d e b r i s  l e f t  on t h e  ground a f te r  l o g g i n g ,  l a n d  
c l e a r i n g ,  t h i n n i n g ,  p r u n i n g ,  b r u s h  removal,  o r  n a t u r a l  p r o c e s s e s  such as 
i ce  o r  snow breakage ,  wind, and f i r e .  S l a s h  i n c l u d e s  l o g s ,  chunks ,  b a r k ,  
b r a n c h e s ,  t o p s ,  uproo ted  stumps and trees, i n t e r m i x e d  u n d e r s t o r y  vege ta-  
t i o n ,  and o t h e r  f u e l s .  

smoke e p i s o d e  - a p e r i o d  when smoke i s  dense  enough t o  b e  a n  unmis takab le  
n u i s a n c e .  

smoke management - a system whereby c u r r e n t  and p r e d i c t e d  wea the r  i n f o r m a t i o n  
p e r t i n e n t  t o  f i r e  b e h a v i o r ,  smoke c o n v e c t i o n ,  and smoke plume movement 
and d i s p e r s a l  i s  used as a b a s i s  f o r  s c h e d u l i n g  t h e  l o c a t i o n ,  amount, 
and t iming  of b u r n i n g  o p e r a t i o n s .  O b j e c t i v e  is  t o  minimize t o t a l  smoke 
p r o d u c t i o n  and a s s u r e  t h a t  smoke does  n o t  c o n t r i b u t e  s i g n i f i c a n t l y  t o  
a i r  p o l l u t i o n .  

snag - a s t a n d i n g  dead t ree o r  s t a n d i n g  p o r t i o n  a t  least  20 f e e t  t a l l  from which 
a t  l eas t  t h e  l e a v e s  and smaller b ranches  have f a l l e n .  Of ten  c a l l e d  a 
s t u b  i f  less t h a n  20  f e e t  t a l l .  

s t u b  - a s t a n d i n g  s e c t i o n  of t h e  s t e m  of  a tree, broken o f f  a t  a h e i g h t  of less 
t h a n  20 f e e t ,  from which t h e  l e a v e s  and most of t h e  b ranches  have f a l l e n .  
Note: For t h e  purpose  of b i r d  h a b i t a t ,  t h e  Terrestr ial  H a b i t a t  P a n e l  
s p e c i f i e s  i n  s t a t e m e n t  3.817 t h a t  t h e  s t u b  need o n l y  b e  less t h a n  1 2  f e e t  
i n  h e i g h t .  

underburning - p r e s c r i b e d  b u r n i n g  w i t h  a low i n t e n s i t y  f i r e  i n  a c t i v i t y - c r e a t e d  
o r  n a t u r a l  f u e l s  under  t h e  t imber  canopy. 

. v i s u a l l y  s u b o r d i n a t e  - less t h a n  o r  below a n o t h e r  f e a t u r e  i n  v i s u a l  c o n t r a s t  i n  
s i z e ,  c o l o r ,  i n t e n s i t y ,  o r  b r i g h t n e s s .  

wander through - areas s u b j e c t  t o  c l o s e  o b s e r v a t i o n  v i a  f o o t  t r a v e l  and ,  i n  some 
cases, h o r s e  t r a v e l .  
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wilderness  - an area e s t a b l i s h e d  by t h e  Federa l  Government and adminis te red  
e i t h e r  by t he  Fo re s t  Serv ice  of t h e  U.S. Department of Agr i cu l t u r e ;  o r  
t he  Nat ional  Park Serv ice ,  t he  F i sh  and Wi ld l i f e  Serv ice ,  o r  t h e  Bureau 
of Land Management, a l l  of the  U.S. Department of t he  I n t e r i o r .  Objec- 
t i v e  is t o  conserve i t s  primeval cha r ac t e r  and i n f l uence  f o r  p u b l i c  
enjoyment, under p r i m i t i v e  cond i t i ons ,  i n  pe rpe tu i t y .  

w i l d f i r e  - an unplanned f i r e  no t  being used as a t o o l  i n  f o r e s t  p r o t e c t i o n  o r  
management i n  accordance wi th  an  au thor ized  permit  o r  p l an  and which 
r e q u i r e s  suppress ion .  
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Appendix 2, Model smoke management plan 
for prescribed burning of forest residue 

INTRODUCTION 

Land managers have moderate f l e x i b i l i t y  i n  determining when, where, and 
how much of  t h e i r  prescr ibed  burning, with proper fue l  prepara t ion ,  can usual ly  
await condit ions favorable f o r  both burning and smoke d ispers ion .  Since burning 
opera t ions  r equ i r e  e l abora t e  planning and, a t  t h e  time of execution,  involve 
considerable deployment o f  equipment and personnel,  the  burn must be scheduled 
i n  advance on the  basis of  predic ted  condit ions described i n  t h e  appropr ia te  
f i re-weather  fo recas t s .  

This p lan  provides guide l ines  f o r  a i r  resource management t o  be used i n  
conjunction with f i re-weather  a i r  q u a l i t y  fo recas t s  during f o r e s t r y  prescr ibed  
burning opera t ions .  I t  includes a schedule o f  l imi t a t ions  f o r  keeping excessive 
f o r e s t  res idue  smoke out of  s e n s i t i v e  a reas  and procedures f o r  minimizing smoke 
production and impact. 
burning of  f o r e s t  res idue  can be:  

The plan i s  based on knowledge t h a t  smoke from prescribed 

1. Regulated by scheduling and s e l e c t i n g  a favorable smoke plume 
t r a j  ec tory  , and 

2 .  Manipulated by fue l  prepara t ion ,  s e l ec t ion  o f  burning condi t ions ,  
and burning procedure. 

OBJECTIVE 

"he ob jec t ives  o f  t h i s  p lan  a r e  t o  minimize smoke r e s u l t i n g  from burning 
of f o r e s t  residues and t o  prevent  i t  from being c a r r i e d  t o  o r  accumulating i n  
areas s e n s i t i v e  t o  smoke. Smoke Sens i t i ve  Areas (SSA) a r e  defined a s  heavy 

'' Prepared by A i r  Quali ty Technical Panel members, Leo W .  Wilson and 
Owen P .  Cramer, F i r e  Prevention Direc tor ,  Oregon S t a t e  Forestry Department, and 
Meteorologist ,  P a c i f i c  Northwest Forest  and Range Experiment S t a t i o n ,  
respec t ive ly .  
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popula t ion  o r  high use  a r ea s  t h a t  a r e  s u s c e p t i b l e  t o  excess ive  accumulation o f  
atmospheric emissions because o f  c l i m a t i c  and topographic  r e s t r a i n t s  on v e n t i l a -  
t i o n ,  such as i n  n a t u r a l  ba s in s  ( f i g s .  1 and 2 ) .  
i n  terms of  t h e  conf in ing  t e r r a i n ,  d i s t a n c e  from heavy popula t ion ,  and with a 
c e i l i n g  2,000 f e e t  above mean t e r r a i n  l e v e l .  
S t a t e  f o r e s t r y  and S t a t e  a i r  q u a l i t y  c o n t r o l  agenc ies .  

SSA boundaries  may be def ined  

SSA's  a r e  agreed upon j o i n t l y  by 

F i g u r e  1 .- - Atmospher ic  s t a b i l i t y  c o n d i t i o n s  over w e s t e r n  Oregon on a t y p i c a l  

A v e r y  s t a b l e  l a y e r  o f t en  

(Reproduced  w i t h  p e r m i s s i o n  of J o u r n a l  of F o r e s t r y  and a u t h o r s :  

warm-season a f t e r n o o n .  
o f t en  e x t e n d s  u p  t h r o u g h  the cool m a r i n e  l a y e r .  
r e m a i n s  above  the v a l l e y ,  p a r t i c u l a r l y  i n  f a l l  , c o n f i n i n g  l o w- l e v e l  emissions 
below i t .  
Gwen P .  Cramer and Howard E .  Graham, C o o p e r a t i v e  management o f  smoke f r o m  
s l a s h  f i r e s ,  J o u r n a l  of F o r e s t r y  6 9 ( 6 )  : 327-331 , 1971 .) 

Over the m o u n t a i n s  the s u r f a c e - h e a t e d  u n s t a b l e  l a y e r  

A D M I N I STR AT I 0 N 
Each f i e l d  admin i s t r a t o r  i s s u i n g  permission t o  burn under t h i s  p l an  w i l l  

manage t h e  p r e sc r i bed  burning ope ra t i ons  i n  such a way as t o  maintain a s a t i s -  
f a c t o r y  atmospheric  environment. 
acreages involved,  amounts o f  ma t e r i a l  t o  be burned, smoke produc t ion  cha rac t e r -  
i s t i c s  o f  f u e l  complex being burned, eva lua t i on  of p o t e n t i a l  smoke column vent  
he igh t ,  d i r e c t i o n  and speed of smoke d r i f t ,  r e s i d u a l  smoke, mixing c h a r a c t e r i s t i c s  
of t h e  atmosphere, and d i s t a n c e  from any SSA f o r  each burning ope ra t i on .  
w i l l  a l s o  need t o  cons ider  s p e c i a l  s i t u a t i o n s .  These a r e  termed smoke s e n s i t i v e  
s i t e s  which a r e  sma l l e r ,  s p e c i a l  a c t i v i t y  a r e a s ,  such as major r e c r e a t i o n  s i t e s ,  
i n  which smoke i s  p a r t i c u l a r l y  ob j ec t i onab l e .  
vary s ea sona l l y ,  by days of  t h e  week, with weather cond i t i ons ,  o r  may e x i s t  only 
f o r  a ho l iday  o r  o t h e r  s p e c i a l  occas ion .  

To do t h i s ,  he w i l l  cons ider  weather f o r e c a s t s ,  

He 

Here s e n s i t i v i t y  t o  smoke may 
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Figure  2.- -Formally 
d e s i g n a t e d  smoke- 
sensitive a r e a s  i n  
Oregon i n c l u d e d  the 
W i l l a m e t t e  V a l l e y  and 
c e r t a i n  urban centers. 
Area c e i l i n g s  a r e  
g e n e r a l l y  2,000 f e e t  
above the s u r f a c e .  
(Reproduced w i t h  

p e r m i s s i o n  of Journal  
of F o r e s t r y  and 
a u t h o r s ;  Owen P. 
Cramer and Howard E .  
Graham, Coopera ti ve 
management o f  smoke 
f r o m  s l a s h  f i r e s ,  
Journal  o f  F o r e s t r y  
69(6): 327-331, 1971.) 
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Each cognizant  admin i s t r a t o r  w i l l  e va lua t e  downwind condi t ions  be fo r e  s t a r t -  
ing a burn.  When he determines t h a t  v i s i b i l i t y  i n  downwind SSA i s  a l r eady  l e s s  
than 11 mi les  o r  would l i k e l y  become so with a d d i t i o n a l  burn ing ,  o r  upon n o t i c e  
t h a t  a i r  i n  t h e  S t a t e ,  or  ad j acen t  S t a t e ,  o r  any p o r t i o n  t h e r e o f ,  i s ,  o r  would 
l i k e l y  become exces s ive ly  a f f e c t e d  by smoke, t h e  admin i s t r a t o r  w i l l  r e q u i r e  burn- 
ing t o  be cance l l ed  o r  t e rmina ted .  Upon te rmina t ion ,  any burning a l r eady  under-  
way w i l l  be completed as  r a p i d l y  a s  p o s s i b l e  and mopped up as soon as p r a c t i c a l ;  
and no a d d i t i o n a l  burning w i l l  be a t tempted u n t i l  f avorab le  condi t ions  again 
occur * 

When r e s idue  t o  be burned i s  w i th in  100 mi les  o f  a downwind SSA, t h e  s p e c i f i c  
p rov i s i ons  of t h e  Fo re s t  Residue Burning R e s t r i c t i o n s  f o r  Smoke Management 
(p.  256) r e l a t i n g  t o  quotas  and smoke d r i f t  apply as wel l  as  t h e  Procedures f o r  
Minimizing Smoke Product ion and Impact (p.  257).  If  t h e  r e s i d u e  t o  be  b u r n e d s  
beyond t he  100-mile l i m i t ,  only t h e  more genera l  Procedures f o r  Minimizing Smoke 
Product ion and Impact app ly .  

-- 

-- 

CONCEPTS AND DEFINITIONS 

The fol lowing d e f i n i t i o n s  and concepts  apply t o  t h i s  system ( l i s t e d  i n  
o rde r  o f  decreas ing  importance) : 

a i r  p o l l u t i o n  - t h e  Nat ional  A i r  P o l l u t i o n  Control  Adminis t ra t ion  o f  t h e  U.S.  
Department o f  Heal th ,  Education, and Welfare (HEW) def ined  a i r  p o l l u t i o n :  

A i r  p o l l u t i o n  e x i s t s  when contaminants are p r e sen t  i n  such 
q u a n t i t i e s  and of  such du ra t i on  as  may be,  o r  may tend  t o  be ,  
i n j u r i o u s  t o  human, p l a n t ,  o r  animal l i f e ,  o r  p rope r ty ,  o r  which 
unreasonably i n t e r f e r e s  with t h e  comfortable enjoyment of  l i f e ,  
o r  p rope r ty ,  o r  t h e  conduct of  bus ine s s .  

smoke plume - smoke from a p a r t i c u l a r  source  but  no t  i n  a wel l- def ined  convect ive 
column, u s u a l l y  wi th  n e u t r a l  buoyancy and sub j ec t  t o  motions o f  t h e  a i r  
i n  which i t  l i e s .  Depending on t h e  f i r e ,  it may form a t  t h e  ground o r  a t  
t h e  top  o f  a smoke convect ion column. 

plume d i s p e r s a l  he igh t  o r  smoke ven t ing  he igh t  - t h e  l e v e l  i n  t h e  v i c i n i t y  o f  
t he  f i r e  a t  which t h e  smoke ceases  t o  r i s e  and moves with t h e  wind and 
tu rbu lence  a c t i n g  a t  t h a t  l e v e l .  The smoke con f igu ra t i on  changes from 
a convect ion column t o  a plume a t  t h i s  h e i g h t .  

mixing he igh t  o r  mixed l a y e r  - he igh t  above ground t o  which a i r  hea ted  a t  t h e  
s u r f a c e  dur ing  t h e  w a r m  p a r t  o f  t h e  day w i l l  noamally r ise,  hence t h e  
l a y e r  through which emissions from small su r f ace  sources  may be expected 
t o  mix. The mixing he igh t  i s  t h e  minimum he igh t  t o  which a s u b s t a n t i a l  
smoke convect ion column from f o r e s t  o r  range p r e sc r i bed  burning may be 
expected t o  r i s e .  

uns t ab l e  l a y e r  - cha rac t e r i z ed  by tu rbu lence  and v e r t i c a l  motion, hence pe rmi t t i ng  
convect ion through t h e  l a y e r  and mixing of a plume throughout  t h e  l a y e r .  
I nd i ca t ed  by decrease  i n  temperature  with e l e v a t i o n  o f  a t  l e a s t  5" F p e r  
1 ,000  f e e t .  The mixed l a y e r  i s  an uns t ab l e  l a y e r  i n  con t ac t  with t h e  
ground. 
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s t a b l e  l aye r  - turbulence and v e r t i c a l  motion absence; impedes ascent  of convec- 
t i o n  column and prevents  descent  of a smoke plume a l o f t  t o  lower e leva t ion .  
Great range i n  degree o f  s t a b i l i t y  i s  poss ib le  and i s  most pronounced i n  
the  inversion layer- - a  l aye r  through which temperature a c t u a l l y  increases  
with he ight .  

smoke plume moving away - projec ted  plume w i l l  not i n t e r s e c t  o r  pass over an 
SSA boundary wi th in  100 miles downwind from the  f i r e .  

smoke plume moving toward - projec ted  plume w i l l  i n t e r s e c t  o r  pass over an SSA 
boundary within 100 miles downwind from the  f i r e ,  o r  plume i s  wi th in  
100 miles of  SSA boundary and wind d i r e c t i o n  is indeterminate due t o  
windspeed o f  l e s s  than 5 mi/h a t  plume d i spe r sa l  he ight .  

r e s idua l  smoke - smoke produced a f t e r  t he  i n i t i a l  f i r e  has passed through t h e  
fue l ,  u sua l ly  from smoldering, incomplete combustion, and with i n s u f f i -  
c i e n t  hea t  o r  volume t o  produce appreciable r i s e .  

d a i l y  quotas - ac tua l  amounts of f o r e s t  res idue  authorized t o  be consumed by 
f i r e  expressed as tonnage of ava i l ab le  fue l  which i s  expected t o  burn 
and is usual ly  l e s s  than t o t a l  f u e l .  
l e n t  amount o f  p a r t i c u l a t e  produced by normal burning o f  given amount 
of ava i l ab le  f u e l ,  assuming an emission f ac to r  of 14 l b  of  p a r t i c u l a t e  
pe r  ton of f o r e s t  res idue  burned. Actual emission f a c t o r  v a r i e s  with 
fue l  and manner o f  burning. 

Quota is a l so  expressed i n  equiva- 

150,000-acre adminis t ra t ive  a rea  - an average s i z e  f i r e  management a r ea  here 
assumed as  a u n i t  a r ea  s i z e  f o r  l i m i t i n g  emissions from burning opera- 
t i o n s .  Burning quotas a r e  set  f o r  u n i t  s i z e  a reas  t o  assure  some l a t e r a l  
spacing of  r e s u l t i n g  plumes. Indicated quotas ( t ab l e  1) a r e  f o r  t he  
e n t i r e  150,000-acre a rea .  
d i f fe rences  i n  ac tua l  d i s t r i c t  s i z e .  For any burn s i t u a t i o n ,  quotas a r e  
based on the  proport ion of t he  d i s t r i c t  within a d i s t ance  c l a s s  from 
SSA's.  (For example, a 200,000-acre d i s t r i c t  would have quotas one- th i rd  
g r e a t e r  than those i n  t a b l e  1. But f o r  a given burning day, t h e i r  quota 
f o r  30-60 miles from SSA would be reduced t o  one- tenth o f  the  d i s t r i c t  
quota i f  only one- tenth of t h e  d i s t r i c t  lay within t h a t  d is tance  c l a s s . )  

These need propor t ional  adjustment f o r  major 

no r e s t r i c t i o n  - t h e  only l i m i t  on t h e  da i ly  quota is the  capaci ty  of personnel 
and equipment t o  conduct a proper and s a f e  burn and be prepared f o r  mopup; 
30,000 tons o f  ava i l ab le  fue l  burned pe r  day per  d i s t r i c t  i s  r a r e l y  
exceeded. 

ava i l ab le  fue l  - an es t imate  o f  t he  tons of fue l  t h a t  w i l l  be a c t u a l l y  consumed 
by f i r e  a t  t he  given time and p lace .  
up t o  75 percent  of t he  t o t a l  f u e l ;  p i l e  burning may remove 50 t o  90 
percent ,  depending on which fue l s  a r e  p i l e d  and thoroughness of burn. 

A clean broadcast burn may remove 

t o t a l  fue l  loading examples - amounts of f u e l  commonly found i n  c l ea rcu t  old-  
growth s l a s h  west of  t h e  Cascades: 

low loading- - less  than 75 tons per  acre  
medium loading--76 t o  150 tons  per  acre  
high loading--over 150 tons  per  ac re .  
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t e s t  f i r e  - small p i l e  o r  small a r ea  i n  a broadcast burn t h a t  i s  ign i t ed  t o  con- 
f i rm the  burning p re sc r ip t ion  and smoke d i spe r sa l  fo recas t  before  s t a r t i n g  
the  burning pro j e c t  . 

mopup - ext inguish ing  f i r e ,  including search f o r  and ext inguishing of  buried and 
smoldering f i r e  remnants. 

Atmospheric s t a b i l i t y  and i n s t a b i l i t y  and o the r  meteorological concepts 
upon which t h i s  smoke management p lan  is  based a r e  explained i n  F i r e  Weather, 
1970, by Mark J .  Schroeder and Charles C .  Buck, USDA Forest  Serv ice ,  Agr icul ture  
Handbook 360, 229 p . ,  i l l u s .  
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Table I .--Summary of forest residue burning restrictions for smoke management 

Dispers ion  cond i t i ons  over  
Smoke S e n s i t i v e  Area (SSA) and 

d i r e c t i o n  o f  d r i f t  o f  smoke plume 

Daily quota&’ o f  f o r e s t  f u e l s  t h a t  may be consumed i n  each 150,000-acre admin i s t r a t i ve  a r ea  
(or  quotas of p a r t i c u l a t e  from burning t he se  amounts--in p a r e n t h e s e s ) /  

Upwind d i s t a n c e  from SSA boundary 

More than  60 m i  30-60 m i  10-30 m i  Less t han  10 m i  

1 .  Smoke plume d i r e c t l y  i n t o  p r e c i p i t a t i n g  
c 1 oud system.?/ No r e s t r i c t i o n  No r e s t r i c t i o n  No r e s t r i c t i o n  

2 .  Smoke plume moving away from SSA a t  
5 mi/h o r  more 

Smoke plume moving toward SSA.?/ 3 .  

a .  Plume above s t a b l e  l a y e r  and 
above SSA c e i l i n g- -  

day and n i g h t  

b.  Plume mixed through deep l a y e r  
o v e r  SSA. 
1 ,000 f e e t  above SSA ce i l ing- .-  
‘day only 

Mixing l e v e l  more than  

c. Plume below SSA ce i l i ng- -  
day only  

No r e s t r i c t i o n  

No r e s t r i c t i o n  No r e s t r i c t i o n  No r e s t r i c t i o n  No r e s t r i c t i o n  

36,000 
(252) 

9,000 
(63) 

9,000 
(63) 

3,000 
(21) 

9,000 
(63) 

4,500 
(31.5) 

1,500 
(10.5) 

Complete t h e  burn ing  
of  any a r e a  a l r e ady  
a f i r e  i n  excess  o f  
t he se  r e s t r i c t i o n s  
a s  r ap id ly  a s  pos- 
s i b l e  and mop up 
s mo 1 d e r  ing  res i dual  
f i r e . /  

6,000 
(421 

3,000 
(21) 

No new f i res ;  
chunk-in ongoing f i r e s .  
Complete t h e  burning o f  
any a r e a  a l r e ady  a f i r e  
i n  excess o f  t he se  r e s t r i c -  
t i o n s  as r ap id ly  as 
p o s s i b l e ,  and mop up 
smoldering r e s i d u a l  f i r e . /  

- ’/ Except as no t ed ,  h a l f  o f  quota  may a l s o  be burned a t  n i g h t ,  i n  a d d i t i o n  t o  daytime t o t a l ,  where cond i t i ons  a r e  o the rw i se  f avo rab l e .  
To t a l  quo t a  f o r  a 1- mi l l i on- ac r e  admin i s t r a t i ve  a r ea  may no t  exceed 150,000 t ons  pe r  day under cond i t i on  3 (smoke toward SSA). 

L/ 
- Based on emission f a c t o r  o f  14 l b  o f  p a r t i c u l a t e  from 1 ton o f  f o r e s t  f u e l .  Burning quotas  may be based on p a r t i c u l a t e  emission f o r  

t h e  g iven  f u e l  complex and burn ing  method. 

3’ No burning  when v i s i b i l i t y  ( v i sua l  range) i s  less than  11 m i  except  under cond i t i on  1 

N 
wl  i’ 

under 5 mi/h,  25 p e r c e n t .  
toward SSA. 

Amounts dec r ea se  f o r  windspeeds slower than 16 mi/h a t  plume d i s p e r s a l  h e i g h t :  10-15 mi/h, 75 pe r cen t  of  quota ;  5-10 mi/h, 50 percent ;  
Plume d i s p e r s a l  winds of less t han  5 mi/h a r e  cons idered  too  l i g h t  t o  be of  dependable d i r e c t i o n ,  hence a r e  assumed t o  b e  

When plume r i s e  dec r ea se s  due t o  d e t e r i o r a t i o n  of  e a r l i e r ,  more f avo rab l e  cond i t i ons  



F O R E S T  RESIDUE BURNING RESTRICTIONS 
FOR SMOKE MANAGEMENT 

Most o f  t h e  d e t a i l s  o f  r e s i due  burning r e s t r i c t i o n s  f o r  smoke management a r e  
covered i n  t a b l e  1. B r i e f l y ,  t he se  r e s t r i c t i o n s  prov ide  f o r  t h e  fo l lowing:  

Only l i m i t e d  burn ing  is  permi t ted  when smoke w i l l  d i s p e r s e  i n  a i r  t h a t  i s  
moving toward a Smoke S e n s i t i v e  Area w i th in  100 mi le s .  
mi t ted  i f  t h e  smoke w i l l  be confined t o  e l e v a t i o n s  below t h e  a r e a ' s  s p e c i f i e d  
c e i l i n g  when t h e  burn is less t han  10 miles  from a s e n s i t i v e  a r e a .  Limited burn- 
ing  i s  pe rmi t t ed  i f  t h e  smoke w i l l  be d i spe r s ed  through a deep l a y e r  extending 
above t h e  SSA c e i l i n g .  Only under s p e c i a l  condi t ions  w i l1 ,un l im i t ed  burning be 
pe rmi t t ed :  (1) when t h e  smoke w i 1 . 1  blow d i r e c t l y  away from an SSA; (2) i f  smoke 
w i l l  blow toward an SSA, when t h e  n e a r e s t  such a r e a  i s  no c l o s e r  than 100 mi les  
downwind; and (3) when t h e  smoke r i s e s  i n t o  t h e  base o f  a p r e c i p i t a t i n g  cloud 
system. 

No burning w i l l  be pe r -  

Other d e t a i l s  and explana t ion  o f  smoke management p rov i s i ons  a r e :  

Visibility.--No burning w i l l  be permi t ted  (no new s t a r t s )  when t h e  downwind 
v i s u a l  range a t  t h e  s u r f a c e  i s  l e s s  than 11 mi l e s ,  un l e s s  such o b s t r u c t i o n  i s  
produced by fog,  p r e c i p i t a t i o n ,  o r  water  d r o p l e t  c loud.  Ten mi les  i s  equiva len t  
approximately t o  t h e  e f f e c t  o f  suspended p a r t i c u l a t e  i n  t h e  amount o f  75 micro- 
grams p e r  cub ic  meter (Air Qual i ty  C r i t e r i a  f o r  P a r t i c u l a t e ,  HEW 1969, p .  3-19) , 
t h e  Nat ional  Ambient A i r  Qua l i t y  Standard f o r  Suspended P a r t i c u l a t e  which i s  
given as t h e  maximum a l lowable  annual geometr ic  mean. A 24-hour average concen- 
t r a t i o n  of  260 micrograms p e r  cubic  meter ,  o r  a v i s u a l  range o f  approximately 
3 .5  mi les ,  i s  no t  t o  be exceeded more than once a yea r .  The i n t e n t  o f  t h e  Smoke 
hlanagement Plan is  t o  main ta in  t h e  v i sua l  range a t  no less than  10  miles a t  any 
time i n  Smoke S e n s i t i v e  Areas due t o  t h e  p r e sc r i bed  burning of  f o r e s t  r e s i dues .  

Changes after firing. --Should condi t ions  d e t e r i o r a t e  while  burning i s  i n  
p rog re s s ,  p lans  f o r  burning should be r ev i s ed  t o  correspond t o  amounts pe rmi s s ib l e  
under t he  new cond i t i ons .  
c l a s s i f i c a t i o n ,  ongoing burns should be completed qu i ck ly  and, where p r a c t i c a l  
and s a f e ,  f u e l s  chunked i n  t o  permit  more r a p i d  burning.  

Where no burning would be permi t ted  under t h e  r ev i s ed  

Liaison with  air pollution controZ officials. --Regional and S t a t e  a i r  po l l u -  
t . ion con t ro l  agencies  must be kept informed of  burn p l ans ,  o p e r a t i o n s ,  and 
cu r r en t  o r d e r s .  
kept up t o  d a t e .  

They r ece ive  i n q u i r i e s  about v i s i b l e  smoke plumes and should be 

Fire-weather forecasts. --Each Fores t  o r  S t a t e  d i s t r i c t  w i l l  maintain con t ac t  
with t h e  f i r e - wea the r  f o r e c a s t e r  of  t h e  Nat ional  Weather Se rv i ce  , t o  r e l a y  weather 
d a t a  t o  t h e  agency i n  charge o f  t he  burning and t o  a r range  f o r  s p e c i a l  weather 
observa t ions  as needed. 

Precipitating cloud system. --Smoke t h a t  a c t u a l l y  d i spe r s e s  w i th in  a p r e c i p i -  
t a t i n g  cloud system is l i k e l y  t o  become condensation n u c l e i  and be sub j ec t ed  t o  
washout mechanisms t h a t  may remove most o f  it i n  a s h o r t  t ime .  A l a y e r  o f  fog  
o r  s t r a t u s  from which d r i z z l e  i s  f a l l i n g  does not  q u a l i f y .  
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Optimwn dispersaZ winds.--Windspeeds of more than 15 mi/h have been assumed 
t o  provide the  s tandard d i l u t i o n  o f  the  smoke plume a t  venting he ight .  
burn quotas a r e  decreased i n  slower winds, which provide l e s s  d i l u t i o n  and 
slower t r anspor t  of the  plume. 

Daily 

smoke pZwnes aloft.--Smoke plumes a l o f t  t h a t  a r e  completely separa ted  from 
surface  a i r  by a s t a b l e  l aye r  do not  d e t r a c t  from a i r  q u a l i t y  a t  t he  sur face  and 
may not  be r ead i ly  d i s t i ngu i shab le  from normal water drople t  o r  i c e  c r y s t a l  clouds. 
Nevertheless, some l i m i t a t i o n s  a r e  imposed when such clouds a r e  expected t o  pass 
over an SSA (condit ion 3a i n  t a b l e  1 ) .  

PROCEDURES FOR MINIMIZING SMOKE 
PRODUCTION AND IMPACT 

Some o f  the  p r a c t i c e s  which w i l l  assist i n  minimizing the  impact of smoke 
emissions a r e :  

1. Weather. P r i o r  t o  i g n i t i o n  o f  the  t e s t  f i r e ,  both the  l a t e s t  f i re-weather  
fo recas t  and the  observed condit ions a t  t he  s i t e  must i nd ica t e  t h a t  smoke 
d i spe r sa l  as well a s  f i r e  behavior condit ions a re  favorable.  The t e s t  f i r e  
w i l l  help t o  confirm t h i s .  

2 .  Time of i g n i t i o n .  Se lec t ion  of the  co r rec t  time t o  burn w i l l  he lp  t o  minimize 
t h e  amount, d i s p e r s a l ,  and v i s i b i l i t y  of r e s u l t i n g  smoke. 

a. If burning can be compZeted i n  Zess than 1 2  hours, i g n i t i o n  i n  t h e  
morning w i l l  t ake  advantage of  the  heated mixed l aye r  above t h e  sur face .  
Smoke columns normally r i s e  higher and turbulent  d ispers ion  of  smoke i s  
more rapid  during the  warm p a r t  of the  day. 
w i l l  not be permit ted i f  f i re- danger  indexes a r e  predic ted  t o  r i s e  above 
s a f e  l e v e l s  a t  any time during the  burnout period.  

However, morning i g n i t i o n  

b .  I f  burning r equ i r e s  more than 12 hours and considerable smoldering 
remnants may be expected t o  produce r e s idua l  smoke a f t e r  t h e  main burn, 
i g n i t i o n  a t  n igh t  may minimize d r i f t  smoke accumulation. This i s  e f f ec-  
t i v e  f o r  higher e leva t ion ,  heavy fue l  burns above the  usual va l l ey  
bottom invers ions .  The more s t a b l e  n ight  a i r  is  compensated f o r  by the  
s t rong  convective column phase of  t he  burn. 
burning s t age  is reached, daytime hea t ing  may be only a s h o r t  time away 
so  t h a t  t h e  low-energy s t age  of  t h e  burn i s  compensated f o r  by the  b e t t e r  
daytime d ispers ion  condi t ions .  

By t h e  time the  r e s idua l  

3. Condition of fueZ. Burning of  cured o r  well-dried mater ia l  is favored as  
cons i s t en t  with s a f e t y  and burning ob jec t ives ,  because it burns h o t t e r ,  hence 
w i l l  produce l e s s  v i s i b l e  emission and w i l l  produce a s t ronge r  convective 
column reaching g r e a t e r  he igh t s .  

4 .  Elapid f ir ing.  The ob jec t ive  i s  t o  develop maximum hea t  energy per un i t  time 
t o  vent  t h e  smoke a t  the  h ighes t  e l eva t ion  poss ib l e .  
be f i r e d  a s  r ap id ly  a s  s a f e t y  and t h e  ob jec t ives  of  t h e  burn w i l l  permit .  

Prescribed burns should 
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5.  Preparation of f u e l .  To achieve m a x i m u m  f l e x i b i l i t y  i n  s e l e c t i o n  of t ime of  
burning and t h e  optimum smoke d i spe r s i on  cond i t i ons ,  it i s  o f t e n  d e s i r a b l e  
t o  p repare  r e s i d u e  f o r  burning during t h e  wet season.  This may be done by 
p i l i n g  o r  windrowing and covering with p l a s t i c  t o  keep t h e  f u e l  dry through 
t h e  e a r l y  f a l l  r a i n s .  Fuel p i l e d  without  s o i l  w i l l  burn more e f f i c i e n t l y  
under a much g r e a t e r  v a r i e t y  of  weather condi t ions  than  f u e l  r e q u i r i n g  broad- 
c a s t  burning.  Proper ly  cured,  c l e an  p i l e s  w i l l  a l so  produce l e s s  holdover  
f i r e  and smoldering smoke. 

6 .  Chunking-in. Pushing t oge the r  l a r g e  p i ece s  i n  a burning p i l e  w i l l  h e l p  t o  
main ta in  f laming combustion. This  p r a c t i c e  reduces t h e  t o t a l  volume o f  
smoke, sho r t ens  mopup and p a t r o l  t ime, and p r even t s  holdover  f i r e s .  When 
condi t ions  change a f t e r  burning has -been  s t a r t e d ,  so  t h a t  burning ope ra t i ons  
would be r e s t r i c t e d  o r  c ance l l ed ,  f i r e s  t h a t  a r e  chunked-in 
produce less smoke f o r  s h o r t e r  pe r i ods  than  mopup work. 

w i l l  normally 
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Appendix 3. Special analysis of known 
fuel break encounters 
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Special Analysis of Known 

1. 2. 3.  4 .  5. 6. 
Control o f  

Line spo t  f i r e s  

Name and d a t e  f u e l  break Manning on fue l  break out  f u e l  break 
De ta i l s  on cons t ruc t i on  F i r i ng  beyond 

ANGELES NATIONAL FOREST 
Akens F i r e ,  7/6/72 

Bear F i r e ,  9/5/66 

Bouquet F i r e ,  9/10/64 

Devon F i r e  

Dry F i r e ,  7/2/64 F i r e  lane  No 

Easley F i r e ,  7/12/6821 Disked s o i l  Yes 

Loop F i r e ,  10/1/663/ 
Santa  Clara  Fuel Break 

Yes, first Ex i s t i ng  l i n e  No Some spot-  
a t t a ck  with on f u e l  break t i n g ,  con- 
h e l i t a n k e r  t r o l l e d  due 
and 13-man t o  ready 
crew access  along 

f u e l  break 

Lukens F i r e ,  8/26/65 
Mount Lukens Fuel Break 

Morris F i r e ,  7/8/62 
Glendora Ridge Fuel 
Break 

Pacoima F i r e ,  2/22/63 

Rabbit  F i r e ,  7/13/67 
Round Top Fuel Break 

Redrock Mountain 
Fuel Break, J u l y  1968 

Yes Yes 

Yes 

Elanned 
quick 1 y 
from fue l  
break 

Yes 

3 ac ros s  
narrow 
po r t i on  
were 
quickly  
ext inguished 
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Fuel Break Encounters 

7. 8. 9. . l o .  11. 

Success 

f a i l u r e  f o r  success  o r  f a i l u r e  Fuel type a t  encounter a t  encounter  
o r  Reasons ind ica ted  F i r e  danger F i r e  behavior  

Success Fuel break provided quick Chaparral Extreme temperature F i r e  spread up 
access  and reduced r e s i s t a n c e  s t e e p  s lope  from 
t o  con t ro l  i n  g r a s s  es tab-  moisture 7 bottom o f  canyon 
l i s h e d  on t h e  f u e l  break. t o  top  o f  main 
Fuel break was f i n a l  con t ro l  r i d g e  i n  1 hour 
along top o f  f i r e ,  approx- (est imated 
imately 2 m i .  d i s t a n c e  , 60 

93, humidity 30, f u e l  

chains)  

Success 

Success 

Success 

Success 

Success 

Success 

Success 

Success 

Success 

Success 

Success 

Success 

Fuel break he ld  f i r e  unt i l  
manpower a r r i v e d  a t  f i r e  
head 

Chaparral 

Unattended break held f i r e  Chaparral 
due t o  burning condi t ions  

F i r e  stopped a t  f u e l  break 
except f o r  two slopovers  

Chaparral 

Fuel break provided s a f e  Chaparral 
access  

Personnel s a f e t y  a b ig  Chap a r  r a  1 
f a c t o r  i n  success  

Safe and rap id  access  made Chaparral Moderately severe Rate o f  spread 
p o s s i b l e  keeping f i r e  out  about average 
of town f o r  cond i t ions  

but  i n t e n s i t y  
well  above 
average 

Fuel break provided s a f e  and 
r a p i d  access  t o  head of f i r e  

Safe access  Chaparral 

Chaparral 

Chap a r  r a 1 

4- 7 miles  o f  a 12-mile 
perimeter  were held by 
t h i s  i n s t a l l a t i o n  

Chaparral 
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Special Analysis of Known 

1. 2 .  3. 4 .  5.  6. 
Control  o f  

Line spo t  f i r e s  

f u e l  break 
D e t a i l s  on cons t ruc t ion  F i r i n g  beyond 

Name and d a t e  f u e l  break Manning on f u e l  break out  

CLEVELAND NATIONAL FOREST 
Boulder F i r e ,  9/28/70 150 f t  wide? Yes 

l i t t l e  main- 

i n  "messy" 
condit ion 

Middle Fork Fuel Break tenance and 

Truck t r a i l  on In  p a r t  
f u e l  break as  but  not  
l i n e  a f a c t o r  

o f  success  

Boulder Oaks F i r e ,  10/27/73 Natural  Yes 
f u e l  break 
(meadow) 

Yes 

Laguna F i r e ,  9/26/70 
Corte Madera Fuel Break Approximately Yes 

150 f t  wide 
Yes 1 / 2 - m i  l e  

spo t  f i r e s  
could no t  
be con- 
t r o l  l e d  

Japa tu l  Fuel Break Approximately Yes 
150 f t  wide 

No Spot f i r e s  
occurred 
and were 
not  con- 
t r o l l  ed 

Morena Fuel Break 300 f t  wide No No No 

Dozer a t  time Yes 
o f  use 

Pine Valley Fuel Break Constructed Yes 
200-250 f t  
wide. L i t t l e  
maintenance, 
s c a t t e r e d  brush 
and herbs 

Meyers F i r e ,  10/1/70 
F o o t h i l l  Fuel Break 150-200 f t  I n i t i a l l y  Road used a s  

wide only 3 l i n e  
men 

F i red  with 
a s s i s t  from 
ups 1 ope 
wind oppos- 
i n g  g rad i-  
e n t  wind 
during p a r t  
o f  f i r i n g  
opera t ion  

F i red  i n t o  
wind 

Yes 

Tecate F i r e ,  8/25/70 
B a r r e t t  Fuel Break 200 f t  wide Yes Used t ruck  

t r a i l  on f u e l  
break as l i n e  

Control led 
by ground 
tanker  crew- 
men from 
f u e l  break 

I n t e r n a t i o n a l  Fuel 300 f t  wide Yes 
Break (5 o f  40 m i  
t o t a l )  

None, but 
ground tanker  
used t o  provide 
water l i n e  i n  
g r a s s  on f u e l  
break 

~~ ~-~ 

See foo tno tes ,  p .  268. 
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Fuel Break Encounters (continued) 

7 .  8. 9. 1 0 .  11 I 

Success 

f a i  1 ure  f o r  success  o r  f a i l u r e  Fuel type a t  encounter a t  encounter  
o r  Reasons ind ica ted  F i r e  danger F i r e  behavior  

Success F i r e  backed i n t o  f u e l  break Brush and Santa Ana winds Backing f i r e  
and was e a s i l y  he ld  due t o  coniferous toward f u e l  
l i g h t e r  f u e l s  a long break timber break 
( i f  o t h e r  than a backing 
f i r e ,  f a i l u r e  would have 
been p o s s i b l e )  

Success 

P a r t  i a1 
success  

Par t  i a 1 
success  

F a i l u r e  

Light f u e l s  permit ted s a f e  Chaparral Santa Ana winds 
a t t a c k  

F i r e  no t  con t ro l l ed  due t o  
spo t  f i r e s ,  but  i t  was pos- 
s i b l e  t o  p r o t e c t  ad jacen t  
p r o p e r t i e s  s i n c e  f u e l  break 
made it s a f e  f o r  tankers  

Chaparral 

F i r e  not  con t ro l l ed  due t o  
spot  f i r e s ,  but  it was pos- 
s i b l e  t o  p r o t e c t  ad jacen t  
p r o p e r t i e s  s i n c e  f u e l  break 
made it s a f e  f o r  ground 
tankers  

Chaparral 

F i r e  spread ac ross  f u e l  Chaparral 
break i n  absence of 
manning 

Success Obvious change i n  f i r e  Chaparral 
(saved 30 behavior i n  f u e l s  on f u e l  
homes ) break 

Success 

Success 

Success 

Santa Ana winds 
40 mi/h 

Santa Ana winds 
40 mi/h 

Santa Ana winds 
40 mi/h 

Santa Ana winds 
40 mi/h 

F i r i n g  out  t h e  l i g h t e r  Chaparral Northerly winds 
f u e l s  (grass)  made con t ro l  40-50 mi/h 
p o s s i b l e ,  saving many 
expensive s t r u c t u r e s  

Control o f  f i r e  made 
p o s s i b l e  from t h i s  40-50 mi/h 
f u e l  break 

Chap a r  r a  1 Santa Ana winds 

Grass f u e l  on f u e l  break Chaparral Santa Ana winds 
permi t t ed  water  l i n e s  and 
f i r i n g  out  ahead of f i r e  

40 mi/h 

High i n t e n s i t y  
f i r e ,  main spread 
toward f u e l  break 

High i n t e n s i t y  
f i r e ,  main spread 
toward f u e l  break 

High i n t e n s i t y  
f i r e ,  main spread 
toward f u e l  break 

High i n t e n s i t y  
f i r e ,  main spread 
toward f u e l  break 

F i r e  burning 
downslope with 
g rad ien t  wind 

High i n t e n s i t y  
f i r e ,  main spread 
toward f u e l  break 

High i n t e n s i t y  
f i r e ,  main spread 
toward f u e l  break 
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Special Analysis of Known 

1. 2 .  3 .  4. 

Line 

5.  6. 
Control of 
spo t  f i r e s  

beyond D e t a i l s  on cons t ruc t ion  F i r i n g .  
Name and d a t e  f u e l  break blanning on f u e l  break out  f u e l  break 

CLEVELAND NATIONAL FOREST 
(continued) 

I n t e r n a t i o n a l  Fuel Break 

Ju l i an- Sunr i se  Fuel 
Break 

Magee Fuel Break 

Pauba Fuel break 

ST KLAMATH NATIONAL F O E  
Con F i r e ,  7/19/73- 

Louis F i r e ,  10/28/6&’ 
Fuel break in. pa th  
o f  head 

100 ft wide, 
grass covered 

No 

Fuel break on e a s t  2 years  s i n c e  L i t t l e  or  
s i d e  of f i r e  constructed none 

i n  thinned 
p ine  12-18 f t  
high,  with 
shaded grass  
cover which 
had been 
grazed t o  4-  
t o  6- in 
s tubb le  

LOS PADRES NATIONAL FOREST 
Coyote F i r e ,  9/22/64 

Romero F i r e ,  10/6/71 
Camino Cielo Fuel Break 

S i s a r  F i r e ,  10/29/672/ 

Tunnel 10 F i r e ,  11/1/66 

Yes, with Yes 
a i r  t anker  
support  

Yes, with 
a i r  t anker  
s upp 0 r t 

No 

No 3 spo t  f i r e s  
remained 
uncontrol led 

Yes, with 
a i r  t ankers  

See foo tno tes ,  p .  268. 
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Fuel Break Encounters (continued) 

7. 8. 9. 10. 11. 

Success 
o r  

f a i l u r e  f o r  success  o r  f a i l u r e  
Reasons i n d i c a t e d  F i r e  danger F i r e  behavior  

Fuel type  a t  encounter  a t  encounter  

Numerous 

6 successes  

Success 

3 f a i l u r e s  

SUCCPSS Changed behavior  o f  f i r e  
along f u e l  break and access  
t o  head o f  f i r e  

F a i l u r e  Not manned 

Success As a f l ank ing  l i n e ,  t h e  f u e l  
break e f f e c t i v e l y  changed 
f i r e  behavior  p reven t ing  
f u r t h e r  sp read  eastward with 
l i t t l e  o r  no manning 

Part i a 1 20 miles  of  f u e l  break were 
success  f i r e d  o u t  and h e l d  b u t  sub- 

s e q u e n t l y , l o s t  by being ou t-  
f l anked  nex t  day 

Success Change i n  f i r e  behavior  due 
t o  modified f u e l s ,  p l u s  
access ,  pe rmi t t ed  holding 
f i r e  from cross ing  t h e  r i d g e  
along 12 miles o f  f u e l  break 

Success 

F a i l u r e  

Fuel break provided easy and 
s a f e  access ,  a l lowing rap id  
and s a f e  movement o f  men and 
equipment t o  s t r a t e g i c  
p o i n t s .  Averted a major 
c o n f l a g r a t i o n  with l i k e l y  
heavy l o s s  o f  p roper ty  

F i r e  c rossed  f u e l  break 
before  i n i t i a l  a t t a c k  crew 
a r r i v e d  

Chaparral Normally severe  

Chaparral Normally severe  

Chaparral Normally severe  

Chaparral Normally severe  

Timber and 
brush 

Lodgepole Winds 25-30 mi/h Crowning 
logging 
s l a s h ,  3- 
t o  6-yr pon- 
derosa p ine  
th inn ing  
s l a s h ,  un- 
thinned p ine  

Lodgepole Winds 25-30 mi/h Crowning 
logging 
s l a s h ,  3- 
t o  6-yr pon- 
derosa  p i n e  ' 

th inn ing  
s l a s h ,  un- 
thinned p ine  

Chaparral 

Chaparral  Extreme 

Chaparral Extr  erne High i n t e n s i t y  
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Special Analysis of Known 

1. 2 .  3. 4 .  5 .  6. 
Control o f  

Line s p o t .  f i r e s  

Name and d a t e  f u e l  break Manning on f u e l  break out  f u e l  break 
Deta i l s  on cons t ruc t ion  F i r i n g  beyond 

MENDOCINO NATIONAL FOREST 

Horse Pas tu re  Ridge 
Fuel Break 

Horse F i r e ,  8/6/6611 

SIERRA NATIONAL FOREST 
Backbone F i r e ,  8/21/62 

Backbone F i r e ,  1964 

H a s l e t t  F i r e ,  10/15/61 

Sugarloaf F i r e ,  7/13/64 

Thornberry F i r e ,  7/21/68 

Whitener F i r e ,  7/10/64 

P a r t i a l l y  Yes 
comp 1 e t  ed 

Yes 

Incomplete . 3 men 
f u e l  break only 

STAN IS LAUS NATIONAL FOREST 
Tuolumne Rive 
F i r e ,  7/11/6&/ 75-100 f t  

Mi l l e r  Ridge Fuel Break wide, g rass  
covered 

Wet Meadow F i r e ,  7/5/62 Newly con- 
s t r u c t  ed, 

wide--mostly 
ba re  

150-300 f t  

In p a r t  and 
support  by 
a i r  t anker  

Yes 

1 2  ground 
tankers  
p l u s  2-man 
crew 

Aggressive 
holding 
a c t i o n  by 
f irst  - i n  
u n i t s .  A i r  
t anker  
support  

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

I n i t i a l l y  None needed No 
3 men 

Yes One 1- acre  
spo t  f i r e  

See foo tno tes ,  p .  268. 
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Fuel Break Encounters (continued) 

7. 8 .  9. 10. . 11 * 

Success 

f a i l u r e  f o r  success  o r  f a i l u r e  Fuel type a t  encounter a t  encounter  
or Reasons i n d i c a t e d  F i r e  danger F i r e  behavior 

Success Fuel break helped t o  hold Mixed c o n i f e r  Very high 
f i r e  from cross ing  r idge  

Success F i r i n g  ou t  made con t ro l  from 
t h e  f u e l  break poss ib le ;  
f i r e  was near ly  l o s t  due t o  
ou t f l ank ing  s lopover  , but  
t h i s  was picked up by crews 
with access  from the  f u e l  
break 

Success 

Success 

P a r t i a l  
success  

Success 

Success 

Success 

Success 

Access and reduced f u e l  made 
f i r i n g  out  and use of water 
p o s s i b l e  

Average burning condi- 
t i o n s  

Good access  and a v a i l a b i l i t y  Logging I g n i t i o n  index 75 I n i t i a l  r a t e  o f  
t o  speed up f i r i n g  ou t  s l a s h ,  t i m -  Burning index 24 spread 1 .4  

be r ,  and chains/hour 
brush 

Early f a i l u r e  when unmanned. 
La te r ,  success  due t o  
manning 

Cont ro l l ab le  behavior o f  Timber 
burnout f i r e  i n  t h e  reduced and 
f u e l s  on t h e  f u e l  break brush 

Access and f i r i n g  out  i n  Grass and Wind 12 mi/h 
g rass  f u e l  on f u e l  break chapar ra l  

Safe access  and reduced Mixed brush High 
f u e l s  

Permit ted s a f e  access  and Timber and Moderate 
prevented f i r e  from cross-  brush 
i n g  r idge  

No unusual f i r e  
behavior  
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Footno tes  f o r  a m e n d i x  3 

The in format ion  p r e s e n t e d  i n  t h i s  appendix was ob ta ined  from v a r i o u s  s o u r c e s ,  mainly by 
p e r s o n a l  c o n v e r s a t i o n  wi th  peop le  d i r e c t l y  involved wi th  t h e  f i r e s .  I f  f u r t h e r  d e t a i l s  a r e  
d e s i r e d ,  w r i t e  t o  F i r e  Nanagement on t h e  Na t iona l  F o r e s t  on which t h e  f i r e  occur red .  

’’ 
i n  f r o n t  o f  t h e  f i r e  and moved about  wi thou t  any g r e a t  danger  t o  themse lves .  
a lone  i n s u r e s  a g r e a t e r  e f f e c t i v e n e s s  i n  placement  and d i s t r i b u t i o n  o f  men t o  r a p i d l y  and e f f i c i e n t l y  
suppress  running f i res .  

The f u e l  break i n s u r e d  g r e a t e r  maneuverab i l i ty  o f  men s i n c e  they  could be p l a c e d  d i r e c t l y  
Th is  s a f e t y  f a c t o r  

” Without t h e  p resence  o f  t h e  San ta  Clara f u e l  b reak ,  keeping t h e  f i r e  on t h e  s o u t h  s i d e  o f  
t h e  Los P ine tos  r i d g e  would have been imposs ib le .  The f u e l  b reak  p rov ided  s a f e  a c c e s s  a long  t h e  
r i d g e  and even though s p o t s  occur red  i n  t h e  g r a s s  on t h e  break and i n  t h e  brush on t h e  n o r t h  s i d e ,  
t h e  f i r e f i g h t e r s  were a b l e  t o  jump on them fast and c o n t r o l  them. 

4/ The Con F i r e  burned 1 3  a c r e s  and would have been l a r g e r  excep t  t h a t  it r a n  i n t o  a f u e l  
b reak  t h a t  was c o n s t r u c t e d  i n  1966 and d r i l l e d  wi th  g r a s s .  This  break was a t  t h e  head of  t h e  f i r e  
which al lowed crews t o  c o n c e n t r a t e  t h e i r  e f f o r t s  on bo th  f l a n k s .  

z’ When t h e  crown f i r e  h i t  t h e  f u e l  b reak ,  i t  came t o  t h e  ground. Th is  i s  s t i l l  e v i d e n t  i n  
t h e  f i r e  a r e a  as t h e  f u e l  b reak  s t i l l  has  green t r e e s  a long  i t s  t o t a l  l e n g t h .  Two t a n k e r  crews 
could have h e l d  t h i s  f i r e  a long  t h e  f r o n t ,  i f  they  had been a v a i l a b l e .  
f i r e s  a c r o s s  t h e  b reak  would have been e a s i l y  p icked  up by t h e s e  crews. 

The t h r e e  o r  f o u r  s p o t  

2’ Key p o i n t s  i n  c o n t r o l  o f  t h e  S i s a r  F i r e  under extreme weather  c o n d i t i o n s  were: 

a .  Access p rov ided  by t h e  O j a i  F ron t  Country f u e l  b reak .  
b .  

c .  R e l a t i v e l y  l i g h t  f u e l  on t h e  f u e l  break which i n c r e a s e d  e f f e c t i v e n e s s  of  t h e  a i r  t a n k e r s .  
d .  S t rong ,  s u s t a i n e d  a i r  a t t a c k  from t ime of  f i rs t  d i s p a t c h .  (Firs t  d i spa tch- - one  B-17, one 

R e l a t i v e l y  s a f e  environment c r e a t e d  by t h e  f u e l  break which al lowed r a p i d  deployment o f  
men and machines a t  a l l  s t r a t e g i c  p o i n t s  on t h e  f i r e  p e r i m e t e r .  

TBM, two F7F’s,  which were suppor ted  l a t e r  by t h e  a d d i t i o n  o f  two more TBM’s and one B-17, 
making a t o t a l  o f  seven a i r  t a n k e r s  dropping on t h e  f i r e . )  

e .  S t rong  i n i t i a l  d i s p a t c h  o f  conven t iona l  f i r e  f o r c e s  ( four  d i s t r i c t s  i n  Los Padres ,  Ventura 
County F i r e  Department, and C a l i f o r n i a  Div i s ion  o f  F o r e s t r y ,  and o t h e r  mutual a i d  equipment) .  

f .  Ready a v a i l a b i l i t y  o f  dozers  due t o  extreme f i r e  weather  a l e r t .  

1’ The e x i s t e n c e  o f  a f u e l  break on Horse P a s t u r e  r i d g e  was e f f e c t i v e  i n  c o n t r o l l i n g  t h e  f i r e .  
I t  i s  e s t i m a t e d  t h a t  wi thou t  t h i s  ’improvement t h i s  f i r e  had t h e  p o t e n t i a l  t o  burn an a d d i t i o n a l  
10,000 a c r e s  i n  Tha tcher  Creek. This  f u e l  break i s  p o s i t i v e  ev idence  t h a t  c o s t s  i n  c o n s t r u c t i n g  
t h i s  type  o f  improvement can be j u s t i f i e d  and t h a t  f u e l  b reaks  a r e  e f f e c t i v e  i n  f i r e  suppress ion  
even under adverse  burn ing  c o n d i t i o n s .  

E’ I t  was g e n e r a l l y  f e l t  t h a t  had no t  t h e  f u e l  break been i n  e x i s t e n c e  on M i l l e r  r i d g e ,  F o r e s t  
The combinat ion o f  qu ick  d i s p a t c h  S e r v i c e  p r o t e c t e d  a r e a  burned could have been m a t e r i a l l y  g r e a t e r .  

and u t i l i z a t i o n  o f  ground pumpers on t h e  f u e l  break a c c e s s  road h e l d  t h e  f i r e  a t  r i d g e l i n e  and 
enabled f u l l  e f f o r t  t o  be p u t  on t h e  f l a n k s  o f  t h e  f i r e .  
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Appendix 4, 

1 inch 
0.3937 inch 
1 foot 
3.281 feet 
1 cubic foot 
35.31 cubic feet 
1 square foot 
10.76 square feet 
1 acre 
2.471 acres 
1 mile 
0.622 mile 
1 ton (short) 
1.102 tons (short) 
1 ton (short) per acre 
0.446 ton (short) per acre 
1 inch per foot 
0.120 inch per foot 
1 pound per square inch 

Metric conversion table 

= 2.54 centimeters 
= 1 centimeter 
= 0.3048 meter 
= 1 meter 
= 0.02832 cubic meter 
= 1 cubic meter 
= 0.0929 square meter 
= 1 square meter 
= 0.4047 'hectare 
= 1 hectare 
= 1.609 kilometers 
= 1 kilometer 
= 0.907 ton [metric) 
= 1 ton (metric) 
= 2.241 tons (metric) per hectare 
= 1 ton (metric) per hectare 
= 8.333 centimeters per meter 
= 1 centimeter per meter 
= 70.31 grams per square centimeter 

0.014 pound per square inch = 1 gram per square centimeter 
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Appendix 5. List of plant 
and animal species cited 

The sources  f o r  t h e  s c i e n t i f i c  names a r e  L i t t l e  (1953) f o r  t r e e s  and p l a n t s  
except huckleber ry ,  o x a l i s ,  salmonberry, and swordfern, which a r e  t aken  from Peck 
(1961), Pe te rson  (1961) f o r  b i r d s ,  B l i ckens t a f f  (1970) f o r  i n s e c t s ,  I ng l e s  (1965) 
f o r  mammals, and American F i s h e r i e s  Soc i e ty  (1960) f o r  f i s h .  No common names 
a r e  given f o r  d i s e a s e s  except  f o r  m i s t l e t o e  and dwarf m i s t l e t o e  which a r e  from 
Boyce (1961).  

, TREES A N D  PLANTS 

b i g l e a f  maple 
b i t t e r b r u s h  
C a l i f o r n i a  b lack  oak 
canyon l i v e  oak 
Dougl as - f ir  
Engelmann spruce  
golden chinkapin 
grand f i r  
huckleberry 
incense-  cedar  
j u n i p e r  
lodgepole  p ine  
mountain ash 
mountain hemlock 
noble  f i r  
Oregon whit e oak 
o x a l i s  
P a c i f i c  dogwood 
P a c i f i c  madrone 
P a c i f i c  s i l v e r  f i r  
ponderosa p i n e  
Port-Orford-cedar  

red  a l d e r  
redwood 
salmonberry 
Shas ta  r ed  f i r  
S i t k a  spruce  
suba lp ine  fir 
sugar  p i  ne 
swordfern 
tanoak 
v ine  maple 
western hemlock 

Acer macrophy Z Zwn Pursh 
Puxshia spp. 
Quercus keZZoggi Newb. 
Quercus chryso Zepis Liebm. 
Pseudotsuga menziesii (Mirb. ) Franco 
Picea engelmannii Par ry  
Castanopsis chrysophy 2 Za (Dougl . ) A .  DC . 
Abies grnndis (Dougl . ) Lindl . 
Vacciniwn spp. 
Libocedrus decurrens Torr .  
Juniperus spp . 
Pinus contorta Dougl . 
Sorbus spp.  
Tsuga mertensiana (Bong. ) Carr. 
Abies procera Rehd. 
Quercus garryana Dougl . 
OxaZis oregana Nut t .  
Cornus nuttaZ Z i i  Audubon 
Arbutus menziesii Pursh 
Abies amabiZis (Dougl. ) Forbes 
Pinus ponderosa Laws. 
Chumaecyparis Zawsoniana (A.  Murr . ) 
AZnus rubra Bong. 
Sequoia sempervirens (D. Don) Endl.  
Rubus spectabi Zis Pursh. 
Abies magnifica v a r .  shastensis Lemm. 
Pima s i tchensis  (Bong. ) Carr. 
Abies Zasiocarpa (Hook.) Nut t .  * ’ 

Pinus Zambertiana Dougl. 
Polystiehwn munitwn (Kaulf . )  Pres1  
Lithocarpus densi f Zorus (Hook & Arn . ) Rehd 
Acer circinatwn Pursh. 
Tsuga heterophyl l a  (Raf. ) Sarg .  

Par l .  
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western jun ipe r  
western l a r ch  
western redcedar 
western white p ine  
white fir 

Juniperus occidentazis Hook. 
Larix occidentalis  Nutt.  
Thuja pZicata Donn 
Pinus montico Za Dougl . 
Abies concoZor (Gord. E Glend.) Lindl . 

INSECTS 
balsam woolly aphid AdeZges piceae (Ratzeburg) 
Dougl as - fir beet  1 e 
mountain p ine  b e e t l e  
p ine  engraver b e e t l e  Ips pini (Say) 
spruce bark b e e t l e  Dendroctonus obesus (Mannerheim) 
western p ine  b e e t l e  

Dendroc tonus pseudo tsugae Hop k i n s  
Dendroctonus ponderosae Hopkins 

Dendroctonus brevicomis LeConte 

DISEASES 
A m i  l Z&a me lea 
Fomes annosus 
Phytophthora ZateraZis 
Poria we ir i i  
Arceuthobium spp. 
Phoradendron spp . 

dwarf mi s t l e toe  
mis t l e toe  

BIRDS 
bluebi rd  
chickadee 
creeper  
eagle 
nut hatch 
osprey 
purple mart in 
titmouse 
woodpecker 

salmon 

brush r a b b i t  
deer  mouse 
snowshoe hare 

Sia l ia  spp. 
Parus spp. 
Certhia SQQ. 
Buteoninae (family) 
S i t t a  spp. 
Pandion haliaetus 
Progne subis 
P m s  s p p .  
P i c i d a e  (family) 

FISH 
Oncorhynchus spp . 

MAMMALS 
Sy Zvi Zagus bachmani 
Peromyscus manicuZatus (Wagner) 
Lepus americanus 

271 



LITERATURE C I T E D  

American F i s h e r i e s  Society,  Committee on Names of  F i shes  
1960. A l ist o f  common and s c i e n t i f i c  names o f  f i s h e s  from t h e  United 

S t a t e s  and Canada. Am. Fi sh .  SOC. Spec. Publ .  No. 2 ,  102 p .  
Ann Arbor,  Mich. 

Boyce, John S. 
1961. Fo re s t  pathology.  569 p . ,  i l l u s .  New York: McGraw-Hill Book Co.,  Inc .  

Entomological Soc i e ty  of America. Committee on Common Names o f  I n s e c t s  
1970. Common names of  i n s e c t s  approved by t h e  Entomological Soc i e ty  o f  

America. 36 p .  Col lege P a r k ,  Md. 

I ng l e s ,  Lloyd G .  
1965. blammals of t h e  P a c i f i c  S t a t e s :  C a l i f o r n i a ,  Oregon, Washington. 506 p .  , 

i l l u s .  S t an fo rd ,  Cal i f .  : Stanford  Univ. P r e s s .  

L i t t l e ,  E l b e r t  L . ,  Jr .  
1953. Check l i s t  of n a t i v e  and n a t u r a l i z e d  t r e e s  of t h e  United S t a t e s  

( inc lud ing  Alaska) .  Agric .  Handb. No. 41 ,  472 p .  USDA For. S e r v . ,  
Washington, D . C .  

Peck, Morton Eaton 
1961. A manual o f  t h e  h igher  p l a n t s  of Oregon. Ed. 2 ,  936 p . ,  i l l u s .  

Po r t l and ,  Oreg. : Binfords & Mort. 

Pe te rson ,  Roger Tory 
1961. A f i e l d  guide t o  western b i r d s .  366 p . ,  i l l u s .  Boston: Houghton 

M i f f l i n  Co. 

272 



Appendix 6. User’s work form 
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.. 
v) 
k 
a, 

. I 4  

Q 
.d 
c, 

a 
.d 

k 
a, 

G 

s 
0 

k 
0 

5 
c 
c, 
0 
a, 
-n 
0 
k a 

.. 
VI 
k 
Q) 

*I+ rcr 
*?I 
c, 
F: 
a, a 
.d 

k 
a> 

0 

k 
0 

5 

8 
cd 
c 
c, 
.d 
c 
7 
a, > 

.rl 
c, 
cd 
k 
c, 
VI 
*d 
F: 

.rl 
E a 
d 

PUBLIC LAND PRIVATE LAND 

USER'S WORK FORM 

GUIDELINES FOR FOREST RESIDUES MANAGEMENT 

This form has been developed t o  he lp  u se r s  s o r t  f o r  gu ide l i ne  s t a t e -  
ments be l ieved  t o  apply t o  s p e c i f i e d  land management s i t u a t i o n s .  I t  
i s  intended f o r  use with t h e  p u b l i c a t i o n :  

P ie rov ich ,  John M . ,  Edward H.  Clarke,  Stewart  G .  P ickford ,  and 
F rank l i n  R .  Ward. 1975. Fo re s t  r e s i dues  management gu ide l i ne s  
f o r  t h e  P a c i f i c  Northwest. P a c i f i c  Northwest Fo re s t  and Range 
Experiment S t a t i o n  USDA Fores t  Se rv i ce  General Technical  
Report PNW-33. 

STEP 1 Enter  t h e  information reques ted  i n  Input  Blocks 1 through 5 
of  t h i s  form. 

Input  Block 1 

Input  Block 2 

This work form a p p l i e s  t o  (check on ly  one) :  

A .  
B .  
C .  
D .  
E .  
F .  
G .  
H .  
J .  
K .  
L .  
M .  
N .  
0. 
P .  
Q .  

Road cons t ruc t i on  
T r a i l  cons t ruc t i on  
Campground cons t ruc t i on  
S t r u c t u r e  cons t ruc t i on  
Ski  run cons t ruc t i on  
U t i l i t y  r ight-of-way cons t ruc t i on  
Timber ha rve s t  by i nd iv idua l  t r e e  s e l e c t i o n  
Timber ha rve s t  by shelterwood c u t t i n g  
Timber ha rve s t  by group s e l e c t i o n  c u t t i n g  
Timber ha rve s t  by c l e a r c u t t i n g  
Precommercial t h inn ing  
Commercial t h inn ing  
Type conversion,  except  rangeland 
Treatment of  n a t u r a l  r e s i d u e  
Treatment o f  dying and damaged vege t a t i on  
Rangeland type c o w e r s i o n  

c u t t i n g  



USER'S WORK FORM (Cont.) 

STEP 3 Within t h e  Table Set  (I  o r  11) chosen i n  Step 2 ,  tu rn  t o  t he  
Sor t ing  Set  l e t t e r  corresponding t o  t h e  l e t t e r  checked i n  
Input Block 2 .  
t a b l e s  wi th in  t h i s  Sor t ing  Se t .  
a l l  s tatement  numbers shown in, t he  box below: 

Note t h a t  t he re  a r e  e i t h e r  four  o r  f i v e  
Refer t o  Table 1 now and l i s t  

Statement L i s t  1 (from Table 1): 

Input Block 3 

STEP 4 
burned, check here  and burned, r e f e r  t o  Table 2 now 

and l i s t  t h e  statement numbers proceed t o  s t e p  5-----  
shown i n  the  box below: 

Statement L i s t  2 (from Table 2 ) :  



USER'S WORK FORM (cont .)  

STEP 5 If Input Block 4 is f o r  P r iva t e  Land, check here 
and go t o  Step 6 - - - - - - - - - - - - - - - - - - 

I f  Input Block 4 i s  fo r  Public  Land and the  
no ta t ion  "Skip Table 3'' is c i r c l e d  i n  Input 
Block 4, check here and go t o  s t e p  6 - - - - - - - 

If Input Block 4 is  f o r  Public Land and a column 
number is c i r c l e d  i n  Input Block 4 ,  e n t e r  t h e  
column number i n  t he  space labe led  "from Table 3 ,  
column i n  the  box below. Find t h i s  column 
number i n  Table 3 and e n t e r  a l l  t he  statement 
numbers found the re  i n  t h e  box below. 

~ 

Statement L i s t  3 (from Table 3, column ) .  - - .. -. - 



USER’S WORK FOFN (cont.) 

Input Block 4 

This work form will be for (circle only one): 

Public Land 
7 If for public land, proceed to trace from 

left to right along the path describing 
the visual management classification for 
your project. 
number indicated. 

Circle only the column 

Private Land 
t If for private land, skip 

this block and check here: 

Publi 
Land - 

Col Umn 
numbers 

Area not formally 

visual management 
,classified under 

L_ - 
system 

Area formally 
classified under 
visual management 
sys tem 

Area classified 
has foreground -# 

Occupancy 6 wander- 
through are main 
use patterns 

Low-speed pass-by 
is main use pattern 

+ 2  F Area designated 
)for modification - c 3  

High-speed pass-by 
‘is main use.pattern + 4  

rOccupancy & wander- 
through are main 
use patterns * 5  

Low-speed pas‘s-by is main use p a t t e ~ w  Little or no screening - 6 Area designated 

retention 

I Moderate to heavy screening+ 7 

High-speed pass-by 
is main use pattern 

1 7 ’  Little or no screening- 8 
1 

Moderate to heavy screening+ 9 

Occupancy $ wander- 
through are main 
use patterns + 10 

*Area designated - 
Little or no screening - 11 
Moderate to heavy screening- 12 

High-speed pass-by 
is main use pattern 

7’ Little or no screening - 13 
for retention 

L Noderate to heavy screening- 14 

+ 15 Area designated 
for preservation 

+ 16 Area designated r for modification 
+ 17 retention 

Area classified 

t 18 Area designated 
for retention - 19 Area designated L for preservation 

Area classified (Skip 
-as background * Table 3)  



USER'S WORK FORM (cont . ) 

Input Block 5 

a. Refer t o  t h e  Forest  Residue Type Area maps i n  t he  Guidelines publica-  
t i o n  (chapter 11, Figure 1 o r  2 ) ,  and loca t e  the  type a rea  f o r  which 
t h i s  work form app l i e s .  Enter here the  f i v e - d i g i t  code f o r  t h i s  a rea  
below: 

:Timber Spp. Assoc. 

:Province : : Subprovince 

b.  Refer t o  t h e  Forest  Residue Type Area discussion (Guidelines pub l i ca t ion ,  
chapter  11) .  
worksheet app l i e s ,  review the  descr ip t ions  of t he  Timber Species Associa- 
t i ons  and of those geomorphic subprovinces, within your province, f o r  
accuracy. 
general ized,  you may f ind  a descr ip t ion  which b e t t e r  f i t s  your s i t u a t i o n .  

Using your knowledge of t he  s p e c i f i c  a r ea  f o r  which t h i s  

-- 
Because the  Forest  Residue Type Area map must be somewhat 

Af ter  your review, e n t e r  below a f i n a l ,  confirmed (from p a r t  a ,  above), 
o r  rev ised  iden t i fy ing  number. 

(CAUTION - use only Subprovince numbers and Timber Species Associat ions 
numbers l i s t e d  as  "recognized1' f o r  your province) : 

:Timber Spp. Assoc. 

:Province : : Subprovince 



USER'S WORK FORM (cont .)  

STEP 6 Enter t h e  Province number ( f i r s t  two d i g i t s  i n  p a r t  b of Input Block 5 ,  
above) i n  t h e  space kabeled "from Table 4 ,  column I t  i n  t h e  box below. 
Then l i s t  a l l  statement numbers i n  t h i s  column o f  Table 4 i n  t h e  box 
below. 

Statement L i s t  4 (from Table 4 ,  column 1 :  

STEP 7 For some management a c t i v i t i e s ,  t he re  w i l l  be a Table 5.  
I f  t he re  is no Table 5 i n  your s o r t i n g  s e t ,  check here 
a d  go t o  s t e p  8 - - - - - - - - - - - - - - - - - - - 

I f  t he re  i s  a Table 5 ,  r e f e r  back t o  Input Block 3.  

If res idues  w i l l  be o r  may be burned, e n t e r  t h e  Province 
number ( f i r s t  two d i g i t s  from Input Block 5) i n  t h e  
space l abe led ,  "Table 5,  column , I t  i n  t he  box below. - 

In t h e  box below, l is t  a l l  statement numbers shown i n  
t h a t  column. 

Statement L i s t  5 (from Table 5,  column . ) :  

i 



USER'S WORK 

STEP 8 If  : 

FORM ( con t . )  

ou are us ing  Table Se t  I ,  f o r  pub l i c  l ands ,  t i  r n  t o  Table Se t  I A  
(blue pape r ) .  
t o  Table  Se t  IIA (green p a p e r ) .  

If  you a r e  us ing  Table Se t  11, f o r  p r i v a t e  l ands ,  t u r n  

STEP 9 Use t h e  Province number (first two d i g i t s  from Input Block 5 ) ,  t o  
l o c a t e  i n  your Table Se t  t h e  app rop r i a t e  t a b u l a t i o n  o f  s ta tement  
numbers f o r  your Province.  

STEP 10 Within t h i s  Province,  f i n d  t h e  Timber Species  Assoc ia t ion  i d e n t i -  
fy ing  number ( t h i r d  d i g i t ,  p a r t  b ,  o f  Input Block 5 ) .  These rows 
of  s ta tement  numbers apply t o  your Timber Species  Assoc ia t ion .  
Then u se  t h e  Subprovince i d e n t i f y i n g  number ( l a s t  two d i g i t s  
from p a r t  b o f  Input  Block 5 ) ,  t o  l o c a t e  t h e  column f o r  your 
Subprovince. 

Use t h i s  column and t h e s e  rows t o  v e r i f y  t h e  a p p l i c a b i l i t y  
o f  s ta tement  numbers i n  Statement Lists 4 and 5 .  ONLY THE 
STATEMENT NUMBERS LISTED PREVIOUSLY I N  LISTS 4 AND 5 AND THEN 
FOUND AGAIN HERE ARE VERIFIED. CROSS OUT ALL STATEllENT 
NUMBERS I N  LISTS 4 AND 5 WHICH ARE NOT VERIFIED. 

STEP 11 You now have a complete set  of  Statement numbers (from Lists 1 
through 5) which should be app l i c ab l e  t o  most s i t u a t i o n s  l i k e  
t h e  one f o r  which you have prepared t h i s  form. 
t o  l o c a t e  t h e  a c t u a l  s ta tements  l i s t e d  i n  chap t e r  111, p .  135-157, 
f o r  Publ ic  Lands and i n  chap t e r  111, p .  160-172, f o r  P r i v a t e  Lands. 
You w i l l  want t o  no t e  c a r e f u l l y  a l l  EXCEPTIONS t o  any s ta tement  
t o  determine i f  your s i t u a t i o n  may be  one f o r  which a c e r t a i n  
gu ide l i ne  was no t  in tended  t o  app ly .  

Use t h e s e  numbers 

You may wish t o  a t t a c h  t o  t h i s  form a record  o f  depa r tu r e s  from 
recommended gu ide l i ne s ,  as wel l  as any o the r  no t e s  regard ing  
modi f ica t ions  o r  limits you may develop. In  t h i s  way, t h i s  
work form and at tachments  w i l l  be a v a i l a b l e  f o r  f u t u r e  reviews 
of the decisions you have made regarding forest residues 
management. 

* U. S. GOVERNMENT PRINTING OFFICE: 1975-698-722 / I78  REGION I O  



The mission of the PACIFIC NORTHWEST FOREST 
AND RANGE EXPERIMENT STATION is  to provide the 
knowledge, technology, and alternatives for present and 
future protection, management, and use of forest, range, and 
re la ted env iron men ts. 

Within this overall mission, the Station conducts and 
stimulates research to facilitate and to accelerate progress 
toward the following goals: 

1. Providing safe and efficient technology for inventory, 
protection, and use of resources. 

2. Development and evaluation of alternative methods 
and levels of resource management. 

3. Achievement of optimum sustained resource produc- 
tivity consistent with maintaining a high quality forest 
environment. 

The area of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 
States, and the Nation. Results of the research will be made 
available promptly. Project headquarters are at:  

Fairbanks, Alaska Portland, 0 regon 
Juneau, Alaska Olympia, Washington 
Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 
La Grande, Oregon 

Mailing address: Pacific Northwest Forest and Range 
Experiment Station 

P.O. Box 3141 
Portland, Oregon 97208 
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