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SUMMARY 

Ma j or Conc l u s i on s  

P u r  o s e  o f  and Need f or the Pr o osed Ac t i on .  The Bonne v i l l e  
Powe r  Adm i n i s t rat i on BPA ope rat e s  and ma i nt a i n s  a r eg i ona l 
e l ect r i c a l  t ransm i s s i on sys t em i n  the Pa c i f i c  Northwe s t . 
Th i s  t ransmi s s i on system enc ompa s s e s  approx i ma t e l y  13 , 00 0  
m i l e s  o f  t ra n sm i s s i on l i ne s  and 3 5 7  sub s t a t i on s  p l u s  
m i s c e l laneous oth e r  fac i l i t i e s  i n  t h e  Stat e s  of  Oregon , 
Wa sh i ng t on ,  a nd Idaho , and i n  pa rt s o f  Montana , Wyom i ng ,  a nd 
Ca l i forni a .  BPA ' s unde r ly i ng need for  a vegetat i on manage
ment program i s  to ensure t ransmi s s i on system r e l i ab i l i ty .  

Ta l l -grow i ng plant s must  be preven t ed from grow i ng i nt o  
t ransmi s s i on l i ne s  o n  s ome 84 , 0 0 0  a c r e s  o f  r i gh t s- o f-way . 
Ac c e s s  r oad s u s ed for  i n spect i on and ma i nt enanc e o f  
t r ansm i s s i on l i ne s  have t o  b e  k ep t  c l ea r o f  ob s t r uct i ng 
shr ub s  and t re e s . Wi th i n  sub s ta t i on s , swi t chya rd s ,  and 
m i c r owave s t a t i on s , a l l  vegetat i on m u s t  b e  r emoved t o  
prevent f i r e and s a f e ty haz a rd s . F i na l ly , whe r e  BPA ' s  
ac t i on s  have c a u s ed and/ o r  c ont r i bu t ed t o  a nox i ou s  w eed 
i n f e s tat i on ,  BPA c ooperat e s  w i th landowner s a nd l oc a l  Weed 
Cont rol D i s t r i c t s  to h e lp e r ad i c a t e  o r  c on t r ol nox i ou s  
weed s . BPA ' s propos ed veget a t i on management program a l s o  
a i m s  t o  a ch i eve s e ve r a l  oth e r  p u rp os e s ,  spec i f i ca l ly publ i c  
and work e r  s a f ety , techn i c a l  and econom i c  e f f i c i ency , 
m u l t i p l e  u s e  o f  r i ght s-o f-way , protect i on o f  env i r onmen t a l  
qua l i ty ,  a n d  adh e r ence t o  pr i nc ip l e s  o f  Int e gr a t ed Pe s t  
Management . 

Alt e rnat i ve Vegetat i on Management P r ogram s . A vegetat i on 
management program c ons i st s  o f  a s e t  o f  vegetat i on c on t r o l  
method s  a v a i l ab l e  f or u s e  i n  v a r i ou s  management s i tuat i ons . 
Method s u s ed for  c ontrol  o f  vegetat i on can b e  c a t egor i zed a s  
spot chem i c a l  t r ea tment s ( i . e .  h e rb i c i d e  app l i ca t i on s  t o  
i nd i v i du a l  plant s ) , broadca s t  chem i c a l  t r eatment s ( i . e .  
h e rb i c i d e app l i ca t i ons t o  b r oad a rea s o f  e x i st i ng vegetat i on 
or potent i a l  vegetat i on ) , manua l t r eatment s ( i . e .  u s i ng 
hand-ope r a t ed t oo l s  and equ i pment ) ,  mechan i c a l  t r ea tment s 
( i . e .  u s i ng mecha n i zed pow e r  equ ipment ) ,  or b i o l og i c a l  
method s ( i . e .  u s i ng b i ol og i ca l  o rg a n i sms ) .  

The va r i ou s  vegetat i on control  me thod s a r e  d e s c r ibed i n  
d e ta i l  i n  Chapt e r  3 o f  thi s Env i ronmental Impac t  St a t ement 
( E I S ) . D i f f e r ent c ontrol me thod s a r e  s u i t ab l e  for u s e  i n  
d i f fe r ent B PA management s i tuat i on s . B r oadly speak i ng , 
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th e s e  s i tuat i on s  a r e  r i gh t - o f-way b r u sh contr o l , r i ght-of
way nox i ou s  weed c on t ro l , wood e n  pol e pr otec t i on ,  and 
s ub s t at i on weed c ontrol . The s u i tab i l i ty of a part i c u l a r  
c on t r o l  method t o  a part i c u l a r  s i tuat i on d epend s o n  fac t or s 
s uch a s  type o f  vegeta t i on t o  be c ontrol l ed , dens i ty a nd 
h e i ght o f  vegeta t i on ,  expec t e d  veget at i on growth ra t e s , 
t opogr aphy a nd s i t e a c c e s s i b i l i ty ,  t r ansm i s s i on c ond uctor 
h e i ght , prox i m i ty of a s i t e  t o  r e s t r i c t e d  or sens i t i ve 
a r eas , spec i a l agreement s w i th l and owners  o r  l and manag i ng 
agenc i e s , t r eatment cost , and c on s t r a i nt s on veget a t i on 
management pract i c es c on t a i ned i n  BPA ' s Transmi s s i on L i ne 
Ma i nt enanc e St andard . 

I n  g enera l , manual  c ont r o l  method s  wou ld b e  s u i tab l e  f or 
c ont rol  o f  l ow-den s i ty brush on r i ght s-of-way and f o r  
c ont rol  o f  b r u sh i n  s t r e am buf f e r  z one s , c r op l and b u f f e r  
zone s and r oad s i d e  s c reen s . Spot chem i c a l  me thod s wou l d  b e  
s u i t ab l e ,  g ener a l l y ,  f or c ontrol  o f  l ow-d ens i ty b r ush on 
r i ght s-of -way ; for c on t r o l  of b r u sh i n  s t r eam buf f e r  zone s ,  
c r op l and bu f f er z ones , a nd r oad s i d e s c r een s ; f or noxi ous 
weed c ont r o l ; for wood pol e  protec t i on ;  and for s ub s t at i on 
weed c ont r ol . B r oadc a s t  ch em i c a l  method s wou l d  be s u i tab l e ,  
genera l ly , for  c ontrol  o f  h i gh-den s i ty b r u sh on r i ght s - o f 
way i n  i na c c e s s i b l e  s i t e s  away f r om s tr eams and s u sc ept i b l e  
c r op s , f or c on t r o l  of  s ub s t a t i on weed s ,  and for  c on t r o l  o f  
nox i ou s  weed s . Mechan i c a l  me thod s ,  g eneral ly, would b e  
su i t ab l e  for  r i ght -o f-way b r u s h  c ont rol  at acc e s s ib l e  s i t e s  
o n  g ent l e  s l ope s o r  l ev e l  g r ound and o n  nonerod i b l e  s o i l s . 
B i o l og i c a l  me thod s for  c on t r o l  o f  r i ght-of-way brush a r e  
expe r i ment a l  at th i s  t i me ;  howeve r ,  the u s e  of  i nt r oduced 
i n s ec t s  t o  c on t r o l  a nox i ou s  weed ( i . e .  t ansy ragwort ) i s  
ope r a t i onal  and wou ld be u s ed by BPA . I n  add i t i on, BPA may 
ent er i nt o  mu l t i p l e  u s e  agr eement s w i th l andowner s wher eby 
l andown e r s  agree t o  control b r u sh on t r ansmi s s i on l i ne 
r i gh t s -o f -way . 

A vegetat i on management p r og r am may r e ly on j u s t  one m ethod 
of veget at i on c ont r o l  or on a c ombi nat i on of c ont r o l  me thod s 
( s ee Ch ap t e r  4 ) . BPA ' s p r e f er r ed a l ternat i ve pr ogram 
i nc lud e s  the use o f  spot chem i c a l , broadc a s t  chemi c a l , 
manua l ,  and b i olog i c a l  method s . T r eatment methods f or 
i nd i v i dual  c on t r o l  proj ec t s  wou l d  b e  s e l e c t ed ba s ed on 
c on s i derat i on of env i r onment a l  and economi c c on s equen c e s , 
and manag ement c r i t e r i a ;  t r eatment i mp l ement at i on wou l d  b e  
g u i ded by the BPA Transmi s s i on L i ne Ma i nt enanc e Standard and 
oth e r  m i t i g at i on mea s ur e s . Th e pre f er r ed a l t ernat i v e and 
other c omb i nat i on s  o f  c on t r o l  m ethod s  ( e . g .  exc l u s i ve u s e  of 
manu a l  me thod s ,  u s e  of  manu a l  and mechan i c a l  method s ,  u s e  of 
a l l  method s except broadc a s t  chem i c a l ,  e t c . ) are evaluated 
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and c ompa red u s i ng envi r onment al c r i t e r i a ( both s oc i a l  a nd 
b i ophy s i c a l ) , ec onom i c  c r i t e r i a ,  a nd management c r i t e r i a  
( s ee Ch ap t e r  4 ) . 

Evaluat i on c r i t er i a  were  d e ve l oped ba s ed on three sourc e s  o f  
i nf o rmat i on .  F i r s t , i n  lat e 1 9 8 0 , BPA s o l i c i t ed l e t t e r s  o f  
c omment f rom the publ i c  a nd agenc i e s dur i ng the s c op i ng 
proc e s s  f o r  thi s E IS . Thes e scop i ng c omment s i nd i c a t ed that 
hea l th a nd s a f ety , l a nd u s e  p a t t erns , water  qua l i ty a nd 
f i sh e r i e s , nont a rg et pl ant s and a n i ma l s ,  and proc edu r e s  for  
cont r o l  t r e atment s e l e c t i on were  h i gh-pr i or i ty c onc er n s . 
Second ly ,  publ i c  and agency c omment s on prev i ou s  envi ron
ment a l  document s ( EA ' s a nd E IS ' s )  c over i ng BPA ' s vegetat i on 
manag ement program were rev i ewe d ; the se c omment s i nd i c a t ed 
s i m i l a r  t ype s o f  c onc erns . F i na l ly ,  BPA vegetat i on manage
ment per s onn e l  have p r i m a ry conc erns f or t reatment ef f e c 
t i vene s s ,  t r e atment c o s t , op erat i ona l f l ex i b i l i ty , and l eg a l  
c ompl i anc e ,  a s  we l l  a s  envi ronment a l  conc ern s .  Ba sed on the 
above sourc e s ,  14 eva luat i on c r i t e r i a were  e s t ab l i shed . 
E i gh t  o f  the s e  c r i t e r i a  were g i ven h i gh i mport anc e rat i ng s : 
pub l i c  h e a l th , worker s a f ety , pub l i c  ac ceptab i l i ty ,  w a t e r  
qua l i ty a nd f i sh e r i e s ,  t reatment c o s t , l eg a l  c ompl i a nc e , 
t r e atment e f f ect i venes s ,  and op erat i ona l f l e x ib i l i ty ( s ee 
Chap t e r  4 ) . The program a lt ernat i ve s  were eva luat ed 
r e l a t i ve t o  the pub l i c  a c c eptab i l i ty c r i t er i on a f t e r  
c omment s w e r e  rec e i ved o n  the Dra f t  E IS ( s ee Chapt e r  4 and 
Ch ap t e r  1 2 ) . 

Am ong 1 1  a l t er na t i ve p r ograms e va luated i n  Chapt er 4 ,  f i ve 
a l t ernat i ve s  were  ranked favorably ( i . e .  hav i ng the l e a s t  
adver s e  o r  most  b e ne f i c i a l  pot ent i a l  i mpac t s )  f or the 1 4  
eva luat i on c r i t e r i a .  The s e  a lt ernat i ve s  w e r e : ( 1 )  exc l u
s i ve u s e  o f  manua l method s ( Al t er nat i ve 2 ) , ( 2 )  exc l u s i ve 
u s e  o f  spot chem i c a l  method s ( Al t ernat i ve 3 ) , ( 3 )  u s e  of  
spot chemi c a l  a nd b roadcast che m i c a l  method s ( Al t e r nat i ve 
6 ) , ( 4 )  the pre f er red a l t ernat i ve ( Al t e rnat i ve 1 0  - - u s e  of  
manua l ,  b i ol og i c a l ,  spot ch emi c a l ,  and b roadc a s t  chemi c a l  
method s ) , a n d  ( 5 )  u s e  o f  b i o log i ca l ,  manua l ,  and spot 
che m i c a l  me thod s ( Al t er nat i ve 1 1 ) . Ba sed on p a i red 
c ompa r i sons among the s e  f i ve mo s t  f a vorab l e  a l t ernat i ve s ,  
the pre f er r ed a l t e rnat i ve ranks  a s  equal t o  o r  b e t t er on a l l  
h i gh i mport a nc e  c r i t e r i a .  The other fou r  a l t er nat i ve s  rank 
l ower than the p r e f e r red a l t e r nat i ve on two or more h i gh 
i mportanc e evaluat i on c r i t e r i a  ( s ee Tab l e  4-4 ) . 

The pre f er red a l t ernat i v e ,  i f  s e l ec t ed f or i mplementat i on by 
BPA ,  woul d  i nc orporat e a numb e r  o f  m i t i gat i on mea s u r e s  and 
management r e qu i r ement s or g u i d e l i ne s  to be i mpl eme nt ed t o  
m i n i m i z e  pot ent i a l  adve r s e  i mpac t s  and haz a rd s  t o  the pub l i c  
and the envi ronment . Under the s e  g u i de l i ne s ,  manua l m eth od s 
wou l d  be u s ed p r i m a r i ly on l ow -den s i ty r i gh t - o f -way brush 
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stand s on a c c e s s i b l e  s i t e s  a nd where t r eatment o f  i nd i v i dual  
plant s i s  appr op r i a t e  ( e . g .  r i pa r i a n  a r ea s ,  vi sua l s c r e en s ) . 
Spot chem i ca l  me thod s wou l d  be u s ed pr i ma r i ly i n  s i mi l a r  
s i t uat i on s  wh ere sprout i ng plant spec i es a r e  a prob l em but 
w i th precaut i ons ( e . g .  b u f f er z one s )  to protect wat e r  
qua l i ty .  Broadca s t  chem i c a l  method s wou l d  be u se d  i n  
i nacc e s s i bl e  s i t e s , o n  h i gh-den s i ty b r u sh ,  a nd whe r e  l i t t l e 
haz a rd t o  publ i c  hea l th ,  wa t e r  qua l i ty ,  o r  ad j a cent land u s e  
i s  i nvolved . Cu r rent e xper i ment a l  s t ud i e s  o f  b i o l og i c a l  
method s wou l d  cont i nu e . Treatment s el ec t i on gu i d e l i n e s  tha t  
woul d  b e  u s ed under th e p r e f e r red a l t ernat i ve a re d i scus s ed 
i n  Chap t e r  5 .  

Among m i t i ga t i on m e a s u r e s  d e s c r i bed i n  the BPA Ma i nt enanc e 
S tand a rd a nd i nc l uded i n  the pre f er red a l t erna t i v e s  a r e : 

1 .  Compl i anc e w i th a l l  pert i nent s t a t e  a nd f ed e r a l  
regu la t i on s ; 

2 .  Promot i on o f  m u l t i p l e- u s e  agr e ement s w i th 
l a nd owner s ;  

3 .  U s e o f  o nly EPA-r eg i s t ered h erbi c i d e s ; 

4 .  S t r i c t  obs ervanc e o f  herb i c i d e  appl i ca t i on rat e s  
and app l i ca t i on t echn i ques  a s  spec i f i ed o n  EPA
approved lab e l  i ns t ruc t i on s ; 

5 .  Ex c lu s i ve u s e  o f  l i c en s ed herbi c i d e  app l i ca tor s o r  
l i c en s ed sup e rv i s o r s  a s  spec i f i ed b y  s t a t e  l a w ;  

6 .  S t r i c t  obs ervance o f  bu f f er z one s a l ong wat er 
bod i e s  ( e . g . 100 f ee t  for  b roadc a s t  a e r i a l  
app l i ca t i on s ) ;  

7 .  Ob servanc e o f  w i nd and weath e r  l i m i ta t i on s  f or 
broadca s t  appl i ca t i on s  t o  m i n i m i z e  d r i f t , 
v o l at i l i zat i on ,  and r u nof f ;  

8 .  U s e  o f  pos i t i v e  placement mea s u r e s  t o  cont r o l  spray 
dr i f t dur i ng broad c a s t  appl i c a t i on s ; 

9 .  Mon i t o r i ng o f  h erb i c i d e  r e s i du e s  i n  s o i l and wat e r ; 

1 0 .  S t r i c t  observanc e o f  a l l  l aw s  and regu l a t i ons 
governi ng herbi c i d e  handl i ng ,  s t or ag e , di sposa l ,  
and sp i l l c l e anup ; 

1 1 . I n sp ec t i on o f  r i gh t s-o f-way i mmed i a t e ly b e f o r e  
broadca s t  appl i c at i on o f  herb i c i d e s ; 
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1 2 . Avoi d i ng u s e  o f  o i l c a r r i er s f o r  f o l i ar h e rbi c i d e  
app l i c a t i on s ; 

1 3 . Cont i nued r e s earch i nt o  new vegetat i on c on t r o l  
me thod s ,  i nc lud i ng b i o l og i c a l  and chem i c a l  
t re atment s ,  and d ocumentat i on o f  s t udy d e s i gn s  and 
re su l t s ;  and 

1 4 . Tr a i n i ng o f  herbi c i d e  app l i c a t or s  t o  i n sure  p r oper 
appl i c a t i on rat e s  and herb i c i d e  plac ement a r e  u s ed ; 
i n spec t i on o f  herbi c i de operat i ons t o  i n su r e  p r oper 
i mplement aton . 

Other m i t i gat i on m easur e s  i d ent i f i ed i n  th i s  s t udy but not 
i nc luded i n  the pre f er re d  a l t e rnat i ve a r e : 

1 .  Greater  d oc ument at i on o f  p rocedu re s u s ed f o r  
s e l ec t i on o f  t reatment s on i nd i v i du a l  veget at i on 
c on t r o l  p ro j ec t s ;  

2 .  Wor k  t o  e s t ab l i sh memoranda o f  agre ement w i th s t ate 
and l oc a l  l and use  planni ng ent i t i e s  c onc e rn i ng 
generi c c ompat ibi l i ty o f  r out i ne v egetat i on 
management ; 

3 .  Enc od i ng o f  l oc a t i ons of  c u l t u r a l  s i t e s  and 
threat ened and endang e red spec i e s  ( pa r t i c u l a r ly 
p l ant s ) i nt o  the ROWDATA i nve ntory sy s t em , i f  k nown 
on BPA r i ght s-of -way ; 

4 .  Mon i t ori ng the f a t e  o f  herbi c i d e s  ( i n groundwat e r  
a n d  s u r f ac e  wat e r ) u s ed at h i gh app l i c a t i on rat e s  
f or substat i on weed c ontr o l ; 

5 .  Gre a t e r  re s t r i c t i on s  on u s e o f  2 , 4-D e st e r s  whe re 
po s s ibi l i ty of c ont ami nat i ng aquat i c  e c osystems 
exi s t s ;  and 

6 .  Other m e a s u r e s  t o  f urthe r  reduce the l i ke l i hood o f  
s t ream c ontam i nat i on by aer i a l  herbi c i d e  
app l i c a t i on s . 

Envi r onment a l  Conse uenc e s . Implement at i on o f  the proposed 
program i . e .  BPA ' s pre f e r r ed a l t ernat i v e )  woul d  r e s u l t  i n  
s ome adve r s e i mpac t s  on the e nv i r onment o f  the Pac i f i c  
Northwe s t  ( s ee Chap t e r  7 ) . G i ven i mp l ement at i on o f  the BPA 
T r ansmi s s i on L i ne Ma i nt enanc e S t andard and other m i t i g at i on 
measure s ,  the s e  i mpac t s  wou l d  b e  l i m i t ed . Pot ent i a l adve r s e  
i mpac t s  r e su l t i ng f rom herbi c i d e  c ontam i nat i on o f  bod i e s o f  
wat er and other nont a rget a r ea s ,  and occ upat i ona l expo s u r e s  
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to h e rb i c i d e s , wou ld be m i n i m i zed o r  avo i d ed by i mp l emen
tat i on o f  m i t i gat i on mea s u r e s  a l r eady i nc o rporated i n  the 
pr e f e r red a l t ernat i ve wh i ch gove r n  spot and broad c a s t  
appl i cat i on s , and through t r a i n i ng o f  work e r s .  Minor  
i nt roduc t i ons o f  herb i c i d e s  i nt o  envi ronment s of  the Pa c i f i c  
Nor thwe s t  wou l d  b e  unavoidab l e , b u t  the s e  wou ld not be 
t ox i cologi c a l ly s i gn i f i cant due t o  the l ow i nherent toxi c i ty 
o f  the herbi c i d e s  proposed for  u s e , l i mi t ed appl i c at i on 
r a t e s , r ap i d  de gr adat i on i n  s o i l and wat e r ,  lack o f  
b i oacc umu lat i o n , and care f u l  adherence t o  appl i c at i on 
procedure s ( s ee Ch apter 7 s e c t i on on Pub l i c  Hea l th ) . 

I r r e t r i evab l e  commi tment s o f  r e s o u rc e s  wou l d  be l i m i t ed t o  
the d i re c t  and i nd i rect c onsumpt i on o f  f os s i l  f u e l s  u s ed i n  
the produc t i on a n d  appl i ca t i on o f  var i o u s  vegetat i on contro l 
t echn i que s .  Th e l ong- t e rm produc t i v i ty o f  t r ansmi s s i on 
r i ght s -o f -way wou l d  be ma intai ned . 

Ar eas  o f  Cont rover sy 

B PA pub l i shed the Draft  E IS i n  Sept ember 1 9 8 2  and r e c e i ved 
w r i t t e n  c omment s on the Dra f t E I S  dur i ng Oc t ob e r  and 
November 1 9 8 2 . A t ot a l  o f  6 8  c omment l et t e r s  were  r e c e i ved 
du r i ng th e 6 0-day comment pe r i od ( s ee Chapt e r  1 2 ) . Analys i s  
o f  the c ont ent of  the c omment l e t t e r s  i nd i cated that n i ne 
ma j o r  area s o f  c ont rover sy exi s t  conc e rn i ng BPA ' s  propo sed 
pr ogr am . The f o l l ow i ng s ec t i on s  i nd i cate the n i ne s ub j ec t s  
o f  c onc er n ,  the percentage s o f  a l l  c omment l e t t e r s expre s s
i ng each c once r n ,  and a s ummary o f  the g eneral r e sponse t o  
each conc e r n  ( s e e  Chapt e r  1 2 ) . 

U s e  Mor e B i ol o  i ca l  Method s i n  B PA ' s Pro r am ( 2 5 percent o f  
a l l  c omment or s . The s e  c omment or s f e l t  tha t b i o l og i c a l  
method s shou l d  be u s ed whenever f e a s i b l e  d u e  t o  l e s s  
pot ent i a l  for  adve r s e  env i r onmenta l i mpact s a s  we l l  a s  more 
pot ent i a l  f or l ong-t erm c ontrol  of t a rget vegetat i on .  I n  
adhe r i ng t o  the pr i nc i p l e s  o f  Int e grat ed Pe s t  Management , 
BPA end eavor s t o  u s e  b i olog i c a l  me thod s where they are 
f e a s i b l e  and e f fect i ve . An i n t r oduced i n s e c t  i s  b e i ng u s ed 
t o  c ont r o l  a noxi ous weed . Al though b i ol og i ca l  method s o f  
b ru sh c on t r o l  are  not cur rent ly operat i onal , BPA i s  c ond u c t 
i ng a mu l t i -y ea r  r e s earch s t udy o f  s uch method s .  The r e su l t  
o f  BPA ' s v eget at i on management a ct i v i t i e s , whe th e r  manu a l , 
spot chem i c a l , o r  b r oadc a s t  chemi c a l , i s  the c r eat i on and 
ma i nt enanc e of l ow-grow i ng veget at i on on r i ght s-o f -way . 
Th i s  oc cur s because a l l  method s , a s  app l i ed by BPA , a r e  
i mpl ement ed t o  remov e ta l l -grow i ng spec i e s  whi l e  reta i n i ng 
l ow-g r ow i ng v eget at i on .  BPA w i l l  c ont i nue t o  s t udy the 
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e f f ec t i ven e s s , c o s t , and environment a l  c on s equenc e s  o f  
b i ol ogic a l  c ontrol  me thod s and t o  adopt them whe r e  they 
prove f ea sib l e . 

U s e  More Manual Method s ( 2 4 p e rc ent o f  a l l  c omment or s ) . 
Comment or s expre s sing thi s c onc e r n  d e s i red tha t BPA u s e  
additiona l manua l method s i n  ord e r  t o  m i n i m i ze the u se o f  
herb i c i d e s  and t o  prov i d e  m o r e  empl oyment oppo rtun i t i e s . 
Manual method s have advant age s and d i sadvantages f or vege
t at i on c ont r o l , as d e s c r ibed in Chap t e r  3 .  A p r i ma ry 
advantage i s  the i r  s e lect i v i ty i n  t reat i ng i nd i v i du a l  
p lant s .  D i s advantag e s  i nc l ude h i gh l i k e l i hood o f  work e r  
s a f ety ha z ard s i n  c ert a i n  s i tuat i on s  ( e . g .  r emot e a rea s , 
s t e ep t opography , dens e vegetat i on ) , i ne f f i c i ency i n  
t r eating d en s e  veget at i on ,  and i mprac t i ca l i ty f or substation 
weed c on t r o l  or nox i ou s  weed contro l .  Most BPA veget at i on 
management e f f ort i s  c ont r a c t ed , under f ed e r a l  cont ract i ng 
regu lat i on s  ( e . g .  no c onv i c t  l abor ) .  Cont rac t s  m u s t  be 
perf ormed i n  accordance w i th contract spec i f i c at i on s  and 
f ed e r a l  sa fety r egu lat i on s . Ov e r  th e 1 0 -yea r per i od , 
1 9 7 3- 1 9 8 2 ,  BPA has  u s ed manua l methods on approx i mat e ly 
9 perc ent o f  t r eat ed right-o f -way a c r e s . BPA would c ont i nue 
to u s e  manua l method s in a cc e s s ib l e  l ocat i on s  of  l ow-d ens i ty 
brush , w i th i n  s t ream bu f f e r  z one s ,  ad j acent t o  s u s c eptible 
c r ops , and where veget at i on s cr e ens a r e  ma i nt a i ned . 

Prot ec t Wat e r  Qua l i ty from Pot ent i a l  Herbi c i d e  Impac t s  ( 1 9 
perc ent of  c omment or s ) . Th e s e  c ommentor s expr e s s ed c onc e rn 
f o r  the qua lity o f  wat e r s  u s ed f o r  human c onsumpt i on and of  
wat e r s  p r ov i d i ng hab i tat f or anad r omous f i sh and other 
aquatic organism s .  Some c ommen t o r s  specif i c a l ly requested 
BPA t o  obs e rve l arg er s t r eam bu f f er z one s than those  pro
posed in the Dra f t  E I S . BPA ' s proposed program i nc orporat e s  
a numbe r  o f  m i t i gation measures  that w i l l  pr event o r  
min i miz e impac t s  o n  wat e r  qua l i ty f rom herb i c i d e  u s e  ( e . g . 
bu f f e r  z one s ,  moni t or i ng o f  weath e r  c ond i t i on s , d r i ft 
c on t r o l  meas u r e s , s t r eam monit o r i ng ) .  BPA ' s s t ream 
mon i t or i ng program over more than 10 yea r s  has  shown that 
whe r e  herb i c i d e s  have been detec t ed i n  s t r eam s , c ont amina
t i on wa s h i gh ly l oc a l i z ed ,  occ u r r ed a t  v e ry l ow l ev e l s ,  and 
qu i ck l y  d ec r e a s ed . The s e  r e s ul t s  i nd i cat e that the s t ream 
bu f f e r  z ones  obs e rved by BPA a r e  e f f ect i ve a t  m i n i m i zing 
wat e r  c ont amination by herbic i d e s . A wor s t -ca s e  analys i s  of  
pot ent i a l  human expo s u r e s  to h e rb i c i d e s  in s t r eams ( s ee 
Chap t e r  7 s e c t i on on Pub l i c  Hea l th )  show s tha t BPA ' s  program 
p o s e s  m i n i ma l  publ i c  hea l th hazard . Th i s  c onc l u s i on i s  
based on the l ow leve l s  of  pot entia l human expos u r e s , the 
high l eve l s  of k nown t ox i c i ty thre sholds f or herb i c i de s  
proposed f o r  u s e  by BPA , th e l a c k  of  bioaccumu l at i on among 
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the s e  herb i c i de s ,  and the patterns  of  u s e  p r opos ed by BPA . 
A numb e r  o f  m i t i gat i on measu r e s  have been i d ent i f i ed that 
wou l d  f u rth e r  reduce the l i k e l i hood of pot ent i a l  water 
qua l i ty i mpac t s  ( e . g .  moni t o r i ng o f  ground wat e r  a t  BPA 
subs tat i on s ,  f lagg i ng s t r eam bu f f er z one s , and r e s t r i ct i on s  
o n  u s e  o f  2 , 4-D e s t er s ) . 

U s e  Mor e Mu l t i  l e-Us e A r e eme nt s w i th Landowner s ( 1 5 p erc ent 
of  comment or s . The s e  comment or s saw mu l t i p l e-u s e  agree
ment s as  a way to l es sen BPA ' s u s e  o f  herb i c i d e s  a s  w e l l  as  
a way t o  prov i d e  landown e r s  the opt i on o f  s e l ec t i ng veg e
t a t i on c ontr o l  m e thods t o  b e  u s ed on the i r  l and s .  BPA 
e s tabl i she s s u ch agr eement s wi th landowne r s  but prov i d e s  no 
c o s t  r e i mbur s ement f or m a i nt enanc e work p e r f ormed . BPA ' s 
exp e r i enc e w i th the agreement s i s  va r i abl e ;  many landown er s 
d e f au l t  on agr e ement s ,  ther eby r e qu i r i ng BPA t o  perf orm 
b r u sh contro l . Oth e r  u t i l i t i e s tha t prov i d e  c o s t -sha r i ng 
under s u ch agr e ement s have f ound l i t t l e  i nt e r e s t  by l and
owner s i n  f u l f i l l i ng the agreement s .  BPA w i l l  cont i nu e  i t s  
pre s ent p o l i cy o f  e s tabl i shi ng m u l t i p l e-u s e  ag r eement s where 
r equ e s t ed by l andowner s .  

Adopt the Ad d i t i onal M i t i gat i on Measures  Not Inc l ud ed i n  the 
Proposed Act i on or Alt ernat i ve s  ( 1 3 p e rcent o f  c ommentor s ) . 
A number o f  m i t i ga t i on m ea s u r e s  w e r e  i dent i f i ed i n  the D r a f t  
E I S  that cou l d  f u rther redu c e  the l i ke l ihood o f  adver s e  
i mpac t s  f rom BPA ' s p r oposed progr am ( s ee Tab l e  4-5 ) . The s e  
c omment or s s upport ed s ome o r  a l l  o f  the i dent i f i ed mea s u r e s .  
Af t e r  r ev i ew i ng the F i nal E I S  and publ i c  and ag ency 
c omment s ,  BPA w i l l  i s s u e  a Rec or d  of  Dec i s i on i nd i c at i ng 
whi ch o f  the s e  a dd i t i onal m i t i gat i on measur e s  have been 
adopt ed and why thos e  not adopt ed , were  not . 

M i m i mi z e  U s e o f  B roadca s t  Chem i c a l  Methods ( 1 2 p e rc ent o f  
commentor s) . E i ght comment or s expr e s s e d  oppo s i t i on t o  u s e  
o f  b roadc a s t  chem i c a l  m ethods by BPA, c i t i ng i n  p a rt i c u l a r  
the pot ent i a l  f or a dver s e  i mpac t s  t o  s t ream wat e r  qua l i t y  
and t o  ad j ac ent l and u s e s . BPA p r opos e s  t o  u s e  b roadc a s t  
app l i cat i on s  i n  s i tuat i on s  wh e r e  potent i a l  f or damag e t o  
s ens i t i ve r e sourc e s  i s  m i n i ma l  a n d  wher e  other vegetat i on 
c ont rol  methods a r e  i ne f f i c i ent . Broadc a s t  a er i a l  app l i c a
t i ons wou l d  be u s ed a t  l e a s t  1 00 f eet f r om s t r eams o r  bod i es 
of  wat e r , w i th d r i f t  control  mea s ure s ,  and when weather 
c ond i t i on s  are s u i t ab l e  to m i n i m i z e  d r i f t , volat i l i zat i on ,  
or runof f . Aer i a l appl i ca t i on s  wou ld b e  c ar e f u l ly mon i t ored 
by BPA i n spector s .  Over the 1 0-y ear p er i od ,  1 9 7 3-1 9 8 2 ,  BPA 
u s ed a er i a l  appl i c at i on s  on approx i mat e l y  1 9  p e rc ent of i t s  
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t r e a t ed r i ght -o f-way . Ae r i al b road c a st method s a r e  h i gh ly 
e f f i c i ent ( c ompa red t o  o the r ava i l ab l e  me thod s )  f o r  t reat
ment o f  d en s e  t a rg et v egetat i on in  r emot e s i t e s  o f  s t eep 
t opogr aphy . Mi t i gat i on mea s u r e s  pre s ent ly i nc o rporat ed i n  
th e proposed progr am w i l l  m i n i m i ze pot ent i a l  i mpact s .  
Add i t i ona l i d ent i f i ed mi t i gat i on mea s u r e s  c ou l d  f u rther 
reduce the l i k el ihood o f  adve r s e i mpact s f r om b road c a s t  
t reatment s .  

Pro v i de Add i t i onal Document at i on and Not i f i c at i on f or BPA 
Vegeta t i on Management ( 9  p e rc en t  of  c omment or s ) . Comment or s 
d e s i red a dd i t i onal d oc umentat i on by BPA t o  show the ba s i s  
f or s e l ec t i on o f  t reatment s i n  pa rt i cu l a r  r i ght -of -way 
s i t e s . S e v e r a l  c omment or s want ed BPA t o  not i fy a l l  l and
owner s whenever herbi c i d e s  were  to be u s ed on r i ght s -o f 
way . BPA c u r rent ly d ocument s the i mp lementat i on o f  c ont r o l  
t reatment s thr ough Dai ly Bru sh a n d  Weed Con t r o l  Report s and 
through i nsp ector s a nd f oremen s i gn i ng o f f  on the s e  d ocu
ment s and Wor k i ng Instruc t i on s  ( i n the c a s e  of  Fo r c e  Ac count 
Work ) . S e l ec t i on o f  t r eatmen t s i s  a ccompl i shed th rough a 
c a r e f u l  f i ve-s t ep proc e s s  c on s i d e r i ng many f ac t o r s  s u ch a s  
vegetat i on c ond i t i on ,  env i ronmental constr a i nt s ,  a nd 
econom i c  c o s t s ( s ee Chap t e r  5 s ec t i on on Deve l opment o f  
Ve getat i on Ma nag ement Pr e sc r i pt i ons ) .  Document a t i on o f  
t reatment s e l ec t i on rat i ona l e  c ou l d  show f or the r e c o rd tha t  
an I n t egr a t ed Pe s t  Management d e c i s i on proc e s s  had b e en 
f o l l owed . BPA rou t i ne ly not i f i e s  l andowner s when t wo herb i 
c i d e s  c a r ry i ng g r a z i ng r e st r i ct i ons a r e  u s ed . Landowner s  
m ay e s t ab l i sh agreement s t o  b e  not i f i ed by BPA o n  a n  i nd i 
v i dua l ba s i s .  A BPA pol i cy t o  not i fy a l l  l andowner s would 
b e  e x treme ly c o s t l y  and d i f f i c u l t  to admi n i s t e r  ( s ee General 
Re sponse G - Chapter 1 2 ) . 

Mi ni m i z e  U s e  o f  P i c l oram He rb i c i d e  ( 7  perc ent o f  c ommen
t or s) . The s e  c omment or s c i t ed the recen t  i nva l i dat i on of  
pr e v i ou s  t e s t i ng r e su l t s by EPA, r e c ent a s s e rt i on s  of  
c a rc i nogen i c i ty o f  p i c l or am , p i c l oram ' s  k nown s o i l 
per s i st enc e a nd mobi l i ty i n  wat e r ,  a nd p i c l or am's 
11r e s t r i c t e d-u s e11 c l a s s i f i ca t i o n .  The " re s t r i ct e d -u s e "  
c la s s i f i c a t i on i s  d ue t o  p i c l or am ' s  pot ent i a l  t o  d amage 
nont a rg e t  vegeta t i on by movement through soi l ;  the 
c l a s s i f i ca t i on r e qui r e s  i t  t o  be appl i ed by c e rt i f i ed 
appl i cator s .  EPA and oth e r  organ i zat i on s  have conc l ud e d  
that d u e  t o  the h i gh d o s e s  r e qu i re d  t o  i nduce e f f ec t s  i n  
a n i m a l  s t ud i e s and d u e  t o  the sma l l  pot ent i a l  f or human 
e xposure p i c l or am d o e s  not pose  a s i gn i f i c ant c a rc i nogen i c  
r i s k . Fu rther t e st i ng i s  und e r  way t o  re solve some 
d e f i c i enc i e s  of pr e v i ou s  s t ud i e s . A wor s t-c a s e  analys i s  o f  
pos s ib l e  human expo s u r e s  t o  BPA ' s propos e d  u s e  o f  p i c l oram 
shows that m i n i ma l  pub l i c  h e a l th hazard wou ld e x i s t  ba sed on 
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c u rrent k nowledge . Th i s  r e s u l t s  f rom the propos ed patt ern 
o f  u s e  in  c o n j u nc t i on wi th p i c l oram ' s  low o rd e r  o f  a c u t e  o r  
ch roni c  t ox i c i ty a nd lack o f  b i oaccumula t i on . 

Mi n im i z e  Us e o f  2 , 4-D Herb i c i de ( 7  p e rcent o f  c ommentor s ) . 
The s e  c omm entor s c i t ed r e c ent a s s ert i on s  o f  2 , 4-D ' s  
c a rc i nogen i c pot ent i a l  a s  the bas i s  for  r e s t r i c t i on s  on i t s  
u s e  by B PA . P r e v i ous c a rc i nogen i c i ty s tud i es have been 
found to b e  i nadequat e in t e rm s  o f  methodol ogy . Manu f a c 
t urer s o f  2 , 4-D a r e  c u r rent ly c onduct i ng add i t i onal ch r on i c  
t ox i c i ty t e s t i ng . The rel i ab l e  s c i ent i f i c  evi d enc e ava i l 
abl e  a t  th i s  t i me i nd i c a t e s  that , a t  l evel s  o f  e xposure 
pos s ib l e  f rom u s e s  o f  2 , 4-D i n  vegetat i on management , 
neg l i g i b l e  ha zard t o  pub l i c  h e a l th e x i s t s . A wor s t - c a s e  
analys i s  o f  pos s ib l e  human expo s u r e s  t o  2 , 4-D f rom B PA ' s 
proposed u s e s  shows tha t , i n  m o s t  c a s e s , s ub s t ant i a l  s a f e ty 
fac t or s wou l d  occ u r . Al though 2 , 4-D e s t e r s  may adve r s e l y  
a f f ec t  a qua t i c  o rg an i sms i f  a c c i dent ly d epo s i t ed on s tr e am 
hab i t a t s  i n  h i gh concent rat i on s ,  the i n i t i a l  damag i ng 
c onc entr a t i ons would r ap i d ly d ec r e a s e  d u e  t o  hyd r o ly s i s ,  
d i lut i on , a d s o rpt i o n ,  and other nat u r a l  proc e s se s .  Adve r s e  
i mpac t s  would b e  l i mi t e d  i n  e x t ent and short - l i ved . A 
m i t i gat i on mea s u r e  t o  f u rth e r  r ed uc e the l i k e l ihood o f  
adver s e  a quat i c  i mpac t s  wou l d  b e  t o  e l i m i na t e  u s e  o f  2 , 4-D 
e s t e r s  wh erever a pos s ib i l i ty of contam i nat i ng aquat i c  
ecosy s t ems e x i s t s .  

For f urther d e t a i l s  on the s e  a r e a s  o f  cont r over sy , s ee the 
General Re spon s e s  in Chap t e r  1 2 . 

I s s u e s  t o  b e  Re sol ved 

BPA w i l l  s e l ec t  a vegetat i on management program f r om among 
the a l t e rnat i ve programs eva l uat ed and compared i n  thi s  
E I S . S e l ec t i on o f  a program i s  the ma j or i s s ue t o  be 
resolved . Sub s i d i a ry to the ma j or i s s u e  are a numb e r  o f  
other i s s ues  that a l so n e e d  t o  b e  r e sol ved : 

1 .  Whe th e r  t o  u s e  a l l  the herb i c i d e s  propos ed f o r  u s e  
and e xami ned i n  th i s  E I S ; 

2 .  Whe the r  t o  i nve s t i ga t e  ways t o  u s e  add i t i onal 
manual a nd b i ol og i cal  m ethod s o f  vegetat i on contro l ; 

3 .  Whe ther t o  i ncreas e th e w i d th o f  bu f f e r  zone s 
ad j acent t o  s tr eams and other wat e r  bod i e s ; 
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4 .  Whe ther t o  mon i tor the f a t e  o f  herbi c i d e s  appl i ed 
f or substation weed c on t ro l ; 

5 .  Whe ther t o  f urther d ocument the proced u r e s  and 
rationa l e  by whi ch control t reatment s a r e  s e l ec t ed 
( a  m i t i ga t i on f or any p e rc e i ved i mpact s ) ; 

6 .  Whe ther t o  more act i ve ly promot e mu l t i p l e  u s e  brush 
control agreement s w i th l andowner s ( a  method t o  
r ed u c e  veget at i on management und e rtaken d i rect ly by 
BPA ) ; 

7 .  Wh e ther t o  e l i m i na t e  the u s e  o f  2 , 4-D e s t e r  
f ormu lat i on s  where any dang e r  o f  c ontam i na t i ng 
wat e r  bod i e s e x i st s ;  and 

8 .  Whe ther t o  adopt other m i t i gat i on meas u r e s  
i d ent i f i ed by th i s  E IS ( s e e  Tab l e  4- 5 ) . 

Fi na l  d ec i s i on s  wi th r e spect t o  the s e  i s s u e s  wi l l  b e  mad e  
upon c omp l et i on o f  th e F i nal E IS and w i l l  b e  d ocumented i n  
the Rec ord of  Dec i s i o n .  

x i  
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Chapter 1 

INTRODUCT ION 

S tudy Ob j ec t i ve s  

The Bonnev i l l e  Power Adm i ni s t r a t i on ( BPA ) operates  and 
ma i nt a i n s  an e l ec t r i ca l  t ransm i s s i on sys t em encompa s s i ng 
200,000 acr e s  o f  r i ght s-o f-way and t r ansmi s s i on f ac i l i t i e s 
i n  the Pac i f i c  Northwe s t . Some 84,000 a c r e s  o f  thi s sys t e m  
requ i r e  a pr ogram t o  p e r i od i ca l ly manag e the gr owth o f  v ege
t at i on t o  ma i nt a i n  e l ec t r i c a l  s e r v i c e  r e l i ab i l i ty .  Th i s  
Env i ronmental I mpac t S t at ement ( E IS ) i s  p r epared pur suant t o  
the requ i r emen t s  o f  the Na t i ona l Env i ronment a l  Po l i cy Ac t 
( NEPA ) . As a mult i d i s c i p l i na ry s t udy , i t  c ons i de r s  envi r on
ment a l  cons equenc e s  of a l t e rnat i v e vegetat i on manag ement 
pr ogr am s , cons i s t i ng of var i ou s  c omb i nat i on s  of vegeta t i on 
con t r o l  method s . Ba s ed on thi s E IS , BPA i ntends t o  mak e a n  
envi r onment a l ly w e l l- i nformed d ec i s i on i n  s e lec t i ng a future  
vegetat i on management program . 

The appr oach t aken by the a na lys i s  c on t a i ned i n  th i s  E IS i s  
gene r i c  i n  the sen s e  that the E I S  exam i ne s  the envi ronment a l  
i mpac t s  o f  general c la s s e s  o r  types o f  c ontrol method s . The 
E I S  i s  a program E I S  i n  tha t i t  c on s i de r s  the envi r onment a l  
c ons equenc e s  o f  s e veral a l te rnat i ve programs c on s i s t i ng o f  
comb i nat i on s  o f  control method s  t o  b e  u s e d  throughout the 
BPA s e r v i c e  a r ea . Th i s  program E IS prov i d e s  ba s i c  back
ground i nf ormat i on for " t i e r i ng "  of pro j ec t -spec i f i c  
ana lys e s , i n  a c cordanc e w i th Counc i l  on Env i r onment a l  
Qua l i ty r egulat i on s . By t i e r i ng s ubsequent ana lys e s , BPA 
w i l l  be abl e  t o  i nc o rporat e ,  by r e ferenc e , the f i nd i ngs o f  
th i s  E I S  and conc entr a t e  o n  i s s u e s  spec i f i c  t o  part i c u l a r  
s i t e s  a n d  pr o j ec t s . For fu rther d i s cu s s i on o f  the proc e s s 
o f  t i e r i ng envi r onment a l  ana lys e s  a s  a means for sat i s fy i ng 
r equi rement s o f  NEPA, s ee Chapt e r  8, ENV IRONMENTAL 
REQU I REMENTS . 

I t  must be empha s i zed that th i s  p r ogram E IS analyses env i 
r onmen t a l  e f fect s ,  c on s t r a i nt s ,  and m i t i gat i on mea s u r e s  that 
apply to BPA ' s vegetat i on management program throughout i t s  
s i x-s t a t e  s er v i c e  area . BPA wi l l  s e le c t  a veg etat i on man
agement program f r om among the s everal  a l t e rnat i ve programs 
c ons i d ered i n  th i s  E IS . Sub s equent ly BPA c ontemp l a t e s  the 
prepara t i on o f  four env i ronmen t a l  analyses that w i l l  be 
t i ered to the pr ogram E IS . 
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Re l a t i onship o f  the Pr ogr am E I S  to Subs equent 
Env i ronment a l  Ana lys e s  

Th e s ubs equent envi r onment a l  analy s e s  w i l l  s umma r i z e a nd/or 
i nc o rporat e by r e f e r enc e th e i s s u e s  d i s c u s s ed in  th e program 
E IS . Each w i l l  evaluate a sp ec i f i c  ma j o r  a c t i on i nc l uded 
w i th i n  the ent i r e BPA veget a t i on management program . Ea ch 
w i l l  concentrate  on thos e  i s su e s  spec i f i c  to the ma j o r  
a c t i on be i ng exami ned . 

The ma j o r  a c t i on s  t o  be evaluated i n  the four t i ered 
envi ronment a l  ana lys e s  a r e : 

1 .  Ve getat i on Management a t  Subs t a t i on and M i cr owave 
Ya rd s -- Ea s t  of the Ca s c ad e s . 

2. Ve get at i on Manag ement a t  Subs tat i on and M i c r owave 
Ya r d s  -- Wes t  of the Ca s c ad e s . 

3. Ve getat i on Ma nagement on Tr ansmi s s i on Li ne Ri ght s
o f -Way and Ac c e s s  Road s  -- Ea s t  of the Ca s c ade s .  

4 .  Ve getat i on Management on Transmi s s i on L i ne Ri ghts
o f -Way and Ac c e s s Road s  - - We s t  o f  the Ca s c ad e s . 

The s c ope o f  the s e  t i ered d ocument s i s  d e t e r m i ned by 
geograph i c a l  and c l i matolog i c a l  cons i d erat i ons ( ea s t  o r  w e s t  
o f  the Ca scades ) ,  a nd by t ype o f  t r an sm i ss i on f ac i l i t i e s 
( subs tat i on s  v e r s u s  r i ght s -o f -way ) .  Upon c ompl et i on and 
i s suance o f  the t i ered analys e s , de c i s i on s  w i l l  be made w i th 
r e spec t t o  f u t u r e  vegetat i on management act i ons f a l l i ng 
w i th i n  the s c ope o f  each . 

Orga ni zat i on o f  the E I S  

Th e e s s ent i a l c ont ent o f  th e E I S  i s  prov i d ed i n  Chapt e r s  2, 
3, and 4 .  Chap t e r  2 d e s c r i b e s  the unde r ly i ng need f o r  and 
purp o s e s  of BPA ' s proposed vegeta t i on management p r ogram . 
Chapt e r  3 i d ent i f i e s  and cha rac t e r i ze s  the method s ava i lable 
t o  c on t r o l  t r ansm i s s i on f ac i l i t i e s  vegeta t i on ; a v a i l ab l e  
method s i nc lude va r i ou s  ch emi ca l ,  manua l ,  mechan i c a l ,  and 
b i o l og i c a l  t echn i que s . Cert a i n  o f  th e s e  t e chn i qu e s  a r e  
proposed f or u s e  by BPA . 

Ch apt er 4 ,  the heart o f  the E I S , d e s c r i be s , eva luat es and 
c ompar e s  the a l t er na t i v e  veg etat i on management program s ,  
s ome o f  wh i ch c on s i s t  o f  e xc l u s i ve r e l i ance on one par
t i cu l a r  method of c on t r o l , wh i l e  othe r s  c ons i s t  of a 
c omb i nat i on o f  v ar i ou s  method s  o f  c ontro l . Eva l ua t i ons and 
c ompa r i son s are ba s e d  on s oc i a l , envi ronment a l , economi c ,  
and manag ement c r i t e r i a .  BPA ' s p r e f er red a l t erna t i v e  i s  
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ident i f i ed and mea sures  t o  m i t i ga t e  the pot ent i a l  adverse 
i mpa c t s  of  th e propos ed program a r e  d e s cr ibed and evaluated.  

Support i v e  i n format i on for the evaluat i on and c ompa r i son o f  
a l t e rnat i ve programs i s  prov i d ed i n  Chapt e r s  5 ,  6 ,  and 7. 
Chapter 5 d e s cr i be s  BPA ' s manag ement s i tuat i on i nclu d i ng the 
organiza t i on o f  i t s  vegetat i on management act i v i t i e s , proce
d u r e s  by wh i ch management p r e scr ipt i ons a r e  d eve l oped , a nd 
the hi stor i ca l  pat t ern o f  BPA ' s vegetat i on manag ement e f f o rt 
in the Pac i f i c  Northwest.  

Chapt e r  6 br i e f ly cha r a c t e r i z e s  the a f fec t ed envi ronment o f  
t h e  proposed act i on ,  whi l e  Chap t e r  7, Env i ronment a l  Con s e 
quenc es , prov i d e s  the analyt i ca l  ba s i s  f or the evaluat i on 
and c ompa r i s on of  a l t ernat i v e progr ams i n  Chapt er 4. Chap
t e r  7 ana lyz e s  the spec i f i c  env i r onment a l  e f f ec t s  of the 
avai l able vegetat i on con t r o l  method s that c ompr i s e  a l t e r 
na t i ve manag ement programs. Pot ent i a l  env i ronmental e f f ec t s  
a r e  d e s c r ibed both w i th and w i thou t the m i t igat i on mea sure s 
i ncorporated i n  the propo sed pr ogr am. Impact a r e a s  of  w i de 
publ i c  c onc ern i nc l ude publ i c  hea l t h ,  work er s a f ety , and 
water qu a l i ty. 

Du e t o  the gr eat c oncern over u s e  of p e s t i c i de s  i n  our 
soc i ety , th i s  E IS i nc l ude s detai l ed analy s e s  of  the herb i 
c i des  proposed for u s e  by BPA. Backgr ound Sta t ement s 
d e s c r i b i ng the env i r onment a l  beha v i o r  and t ox i co l og i c a l  
propert i e s of  1 4  herbi c i des , 2 herb i c i de add i t i ve s ,  and 
d i e s e l  o i l ( an herbi c i d e  car r i e r ) a r e  con t a i ned i n  
Append i x  A. 

Th e Counc i l  on Env i r onment a l  Qu a l i ty spec i f i ed the s t andard 
E IS format i n  the i r  regu l at i on s  at 40 CFR 1502. 10. Th i s  E IS 
i nc l udes  a l l  s ec t i ons i nd i c a t ed by those regu l at i ons. 
Chap t e r s  1, 3, 5, and 8, howev er , are i n  add i t i on to the 
s t andard E IS chapter s. Th e s e  addi t i onal chapte r s  are appro
pr i a t e  due to the type of E IS and due t o  the compl ex i ty of 
the E IS s ub j ec t  matt er. Chap t e r s  1 a nd 5 prov i de d e t a i l s  of 
the progr amma t i c  E IS proce s s ;  Chap t e r  3 d e s c r i b e s  the 
method s avai labl e for  cont rol  of vegetat i on ;  Chapt er 5 
out l i ne s  the o rgan i za t i on and pr evi ou s  h i s t o ry o f  BPA ' s 
vegetat i on management e f f ort ; and Ch apt er 8 d i scu s s e s  the 
app l i c abi l i ty of  f ederal  envi ronment a l  s t a t u t e s  and 
regulat i on s  to veget a t i on management . We be l i eve the s e  
add i t i ona l chapt er s wi l l  enhanc e the read e r ' s  under stand i ng 
of  both the E IS s ubj ect ma t t e r  and the E IS dec i s i on-mak i ng 
proc e s s . 
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Chapter 2 

PU RPOSE OF AND NEED FOR THE PROPOSED ACT ION 

Ba ckgr ound 

Bonnev i l l e  Pow e r  Adm i ni s t rat i on ( BPA ) operat e s  and ma i n t a i n s  
a r eg i ona l e l ec t r i c a l  t r ansmi s s i on gr i d  i n  the Pac i f i c  
Nor thwe s t . BPA wa s e stab l i she d  by Congr e s s i n  1 9 3 7 t o  
market a n d  d i s t r i bute e l ec t r i c a l  energy gene r a t ed a t  
Bonnev i l l e  Dam . S i nc e  tha t  t i me , BPA ' s r e spons ibi l i t i e s 
have expanded unt i l  t oday i t  mark e t s  the energy generated a t  
3 1  f e dera l hydroe l ec t r i c  fac i l i t i e s  i n  the Co lumbi a Ri v e r  
Ba s i n .  Together w i th BPA ' s t r ansmi s s i on s y s t em , th e s e  
federa l hydroe l ec t r i c  fac i l i t i e s , c on s t r u c t e d  a n d  operated 
by the Corp s  o f  Eng i neers  and the Bu reau of  Re c lama t ion , 
compr i s e  the Fed e r a l  Co lumb i a  Ri v e r  Power Sys t em . The power 
g enerated by thi s system and t r ansmi t t ed by BPA cons t i tu t e s  
approx imate ly 5 0  p e r c e n t  o f  t h e  e l e c t r i c a l  ene rgy consumed 
i n  the Pa c i f i c  No rthwe s t . 

S t ar t i ng i n  the 1 9 5 0 s , BPA began t o  prov i d e  t ransmi s s i on 
fac i l i t i e s for whee l i ng nonfedera l powe r . Whee l i ng i s  the 
t r ansmi s s i on of l a rge b lock s of e l ec tr i c i ty over the BPA 
sy s tem f r om non f ed e r a l  hydr o  and/o r  therma l generat i ng 
p l ant s t o  po i nt s  o f  u s e  by u t i l i t i e s own i ng o r  purchas i ng 
the outpu t o f  such plant s .  

To perf orm i t s market i ng , t r ansm i s s i on ,  and whe e l i ng 
func t ions , BPA operat e s  and ma i nt a i n s  an extens i v e  network 
( gr i d )  of  h i gh vol t age t r ansmi s s i on f ac i l i t i e s ( Fi gure 2 -1 ) . 
Th e BPA network s erve s a s  the ma i n  powe r gr i d  f o r  the 
Pa c i f i c  Nor thwe s t , prov i d i ng about 70 percent of the 
r eg i on ' s  bu l k  power t ransm i s s i o n  capac i ty . BPA d i s t r i bu t e s  
e l ec t r i cal power t o  1 4 7  who l e s a l e  c u s tomer s i n  Oregon , 
Wa sh i ngton , Idaho ; Montana and Wyomi ng we s t  o f  the Cont i 
nent a l  Di v i de ;  and t o  s ma l l  a r ea s o f  northern Ca l i forni a ,  
Ne vada , and Utah . The BPA transm i s s i on network i nc ludes 
appr o x i ma t e ly 1 2 , 3 0 0  s tr u c t u r e  m i l e s  ( 1 3 , 3 0 0  c i rc u i t  m i l e s ) 
o f  t ransm i s s i on l i n e s , 3 5 7  s ubsta t i on s  and s w i t chya rd s ,  a 
m i c r owave c ommun i cat i ons a nd c on t r o l  system , and a s s oc i ated 
ac c e s s road s , ma i nt enanc e bu i ld i ng s , and s uppor t  fac i l 
i t i e s .  ( Transmi s s i on l i ne s  hav i ng mu l t i p l e  c i rc u i t s  c a u s e  
t h e  numbe r o f  c i rc u i t m i l e s  t o  be grea t e r  than t h e  numb e r  o f  
s t ructure m i l e s . ) 
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Unde r ly i ng Need f or Ac t i on 

The Feder a l Co lumbia Ri ver Transm i s s i on Sys t em Ac t ( P . L .  
9 3-45 4 ) , a s  amended , d i r e c t s  the BPA adm i n i strator  t o  
oper a t e  and ma i nt a i n  the federal  t ransmi s s i on sys t em w i th i n  
the Pac i f i c  No rthwe st a s  requ i red t o  e n sure the e l ec t r i c a l  
st abi l i ty and e l e c t r i c a l  r e l i ab i l i t y of  the fede r a l  system 
( I G use 8 3 8b ) . The und e r ly i ng ne ed t o  whi ch BPA i s  r e spond
i ng w i t h  i t s  proposed act i on i s  the need t o  ensu r e  re l i abl e 
operat i on o f  the f ederal  t r ansmi s s i on system . To meet thi s 
under lyi ng need , BPA propos e s  t o  manag e veget at i on on trans
m i s s i on l i ne r i ght s-o f-way , subs tat i on yard s ,  m i c r owave 
stat i on s , and a long m i crowave beam paths and acc e s s  road s . 

Genera l ly ,  the t e rm " r e l i ab i l i ty "  r e fe r s  t o  the abi l i ty o f  
a n  i t em t o  p e r f orm a requ i r ed func t i on und er s t at ed c ond i 
t i on s  for  a s t at ed per i od o f  t i me . In a power system , 
re l i abi l i ty r e f e r s t o  the ab i l i ty o f  the sy s t em t o  c ont i nue 
operat i on .  Expr e s sed in other t e rms , the r e l i abi l i ty o f  an 
e l ec t r i c  powe r sys t em i s  a mea sur e o f  the d ependab i l i ty w i th 
which e l e c t r i c i ty i s  s uppl i ed t o  c u s tomer s . Transmi s s ion 
r e l i abi l i ty i s  c onc erned w i th the r e l i abi l i ty of  the 
t r ansmi s s i on c omponent of an e l ec tr i c  power sy s t em . 

Transm i s s i on r e l i abi l i ty depends on the ava i l ab i l i ty o f  
r e s e r ve t r ansmi s s i on c apacity , t r ansmi s s i on fac i l i ty d e s i g n ,  
l ocat i on o f  f ac i l i t i e s ,  and operat i on and mai nt enanc e 
prac t i c e s  ( a  more c omp l e t e  d i sc u s s i on o f  t r ansmi s s i on 
r e l i ab i l i ty appea r s  i n  BPA ' s Dr a f t  Rol e  E IS , DES - 7 7 - 2 1 , 
Append i x  B - BPA Power Transmi s s i on ,  Ch apt er I I I ) . Ma i nte
nanc e c ont r i but e s  t o  t r ansmi s s i on r e l i ab i l i t y by h e lpi ng to 
ensure that f ac i l i t i e s c ont i nue to operate as they were 
i nt ended . Wi th r educed ma i nt enanc e , great e r  r edundancy of 
t r an sm i s s i on f ac i l i ties ( i . e . , m u l t iple f ac i l i t i e s ) wou l d  be 
requ i red t o  ma i nta i n  the same ove ra l l  d egr ee o f  r e l i ab i l i ty .  
I f  no ma i nt enanc e were perf ormed at a l l , the t r a nsmi s s i on 
sys t em wou l d  d e t e r i orate unt i l  i t  wa s tota l ly unr e l i able 
( i . e ,  nonfunc t i ona l ) . 

I n  order t o  ensure r e l i ab l e  oper a t i on o f  the f ed e r a l  t r ans
m i s s i on sy s t em , BPA und e rt ak e s  r out i ne and pre vent a t i ve 
m a i n t enance of i t s  t r ansmi s s i on f ac i l i t i e s t o  avo i d  outag e s  
a n d  damag e t o  equ i pment . Vegetat i on manag ement i s  a ma j or 
part o f  the ma i nt enanc e progr a m .  Vegetat i on manag ement i s  
de f i ned a s  the manipulat i on o f  plant c ommun i t i e s t o  a chi eve 
c e rt a i n  sp ec i f i c  ob j ec t i v e s  i n  va r i ou s  manag ement s i t ua
t i on s .  The spec i f i c  ob j ec t i ve s , a l though they d i f f er in 
the i r  part i c u l ar s ,  a l l  c ontr ibute t o  s a t i s f y i ng the under
ly i ng need of  ensu r i ng r e l i abl e operat i on o f  the f ed e r a l  
t r ansm i s s i on s y s t em . The s e  spec i f i c  obj ect i ve s  a n d  the i r  
relat i on sh i p s  t o  the und e r ly i ng need a r e  d i s c u s s e d  belo w . 
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Pr event i on o f  Oper at i ons Ha z a rd s  

I n  forested a r ea s ,  BPA contro l s  t a l l -grow i ng t r e e s  on i t s  
t r ansm i s s i on l i ne r i ght s-o f-way s o  they d o  not grow i nto 
cont a c t  w i th t ra n sm i s s i on l i ne s , the reby short-c i rcu i t i ng 
the e l ec t r i ca l  c onduc tor s a nd c au s i ng an outage . Th roughout 
BPA ' s s e r v i c e  a re a , approx i ma t e ly 8 4 , 0 0 0  a c r e s requ i r e  vege
t a t i on manag ement t o  c ontrol s uch t a l l-grow i ng vegetat i on .  
Tr ees  on land ad j ac ent t o  r i ght s -o f -way may pre sent a danger 
o f  f a l l i ng i nt o  the l i ne s  d u e  t o  w i nd s t orm , l ean i ng , d ecay , 
i ns e c t  i n f e s ta t i on ,  o r  other cau s e s  o f  i ns t ab i l i ty .  Such 
hazardou s , unstab l e  t r e e s  must  be r emoved . M i c r owave beam 
path s  a l so mu s t  be managed s o  tha t  t a l l -grow i ng t r e e s  do not 
i nterf ere w i th or b l ock the m i c rowave s i gna l s  that a r e  
e s s ent i a l  i n  mon i t or i ng and control l i ng the system . 

Ac c e s s  for Ma i nt enance a nd Repa i r  

I n  the i nt e r e s t  o f  ens u r i ng the r e l i ab l e  operat i on o f  the 
f ederal  system , i t  i s  e s sent i a l that BPA have a c c e s s  to i t s  
t ransmi s s i on f ac i l i t i e s . Sys t em r e l i ab i l i ty cr i t e r i a  
r e qu i re u n i mpa i r ed a c c e s s  t o  r i ght s-o f-way a nd t r a n s m i s s i on 
s t r u c t u r e s  for  r ou t i ne i nspect i on and ma i nt enanc e , and 
emerg ency r epa i r s . Ac c e s s roads ( e spec i a l ly when not 
heav i ly u s ed ) can become ov e r gr own at the edges and become 
i mpa s sable o r  dangerou s . Ac c e s s  r oads t o  t r ansmi s s i on 
f ac i l i t i e s , the r e f or e , a r e  managed t o  k eep them c l e a r  o f  
vegeta t i on .  S i mi l a r ly , a r e a s  a round t r ansmi s s i on s t ructures  
a r e  k ept f r e e  o f  t r ee s , shrub s , and poi s onou s plant s t o  
a l l ow s a f e  work i ng space f o r  c r e w s  du r i ng r out i ne 
ma i ntenance and eme rgency r epa i r s . 

Pr otec t i on o f  Fac i l i t i e s f r om F i r e  

W i th i n  subs t at i on s , s w i t chya rd s ,  and m i crowave s t a t i on s , 
vegetat i on i s  managed i n  order t o  m i ni m i ze the po s s ib i l i ty 
o f  e l ec t r i ca l  shor t  c i rc u i t s  and f i re . Remova l o f  ground 
veget at i on i n  the s e  a re a s  ( a nd p r e vent i on or c ont r o l  of i t s  
regrowth ) the reby r educ e s  the potent i a l  f o r  s a f ety ha za rd s 
t o  work e r s , d amage t o  equ i pment , and outag e s . 

I n  c e rta i n  range l and a r ea s ,  transmi s s i on l i n e s  ca r r i ed by 
woodpol e s t r u c t u r e s  a r e  s u s c ept ibl e t o  damage by r ap i dly 
spread i ng ground f i re s . The s e  f i r e s  can bu r n  away the ba s e s 
o f  t r ansm i s s i on s t ructures  c au s i ng them t o  f a l l . I n  th ese 
s i t ua t i on s , vege t a t i on i s  c l eared f r om a round the ba s e s  of  
the s t r u c t u r e s  to pr event the i r  be i ng i gn i t ed by gr ound 
f i r e s . 
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Control  of  No x i ou s  Weed s 

No x i ou s  weed s a r e  p l ant s wh i ch may be i n j ur i ou s  t o  c r ops ,  
l i ve s toc k , or other prope rty , and a r e  i nc l uded for  pu rpo s e s  
o f  cont rol  on c ounty nox i ou s  weed l i st s .  Weed control 
d i s t r i c t s  may of f i c i a l ly d e s i gnat e  c e rt a i n  weed s as  nox i o u s  
under s t a t e  l a w . Nox ious weed s do not a f fect  the r e l i ab l e  
operat i on o f  the f e d e r a l  system . Nox i ou s  w e e d  i nf e s t a t ions 
a r e  a t t r i butable t o  a numbe r o f  f ac t or s and can be exacer
ba ted in some s i tuat i ons by the e st ab l i shment of  a trans
m i s s i on l i ne cor r i dor . The r e f ore nox i ou s  weed control i s  
conduc t ed a s  pa rt of  BPA ' s veget at i on management program . 

Wh ere act i ve weed c ont rol  c ampa i gn s  a r e  b e i ng c onducted by 
landowner s and weed control  d i s t r i c t  per sonne l , and where 
BPA ' s a c t i on s  have c au s ed a nd/or c ontr i but ed t o  the prob l em 
of nox i ou s  weed i nf e s ta t ion , BPA cooperat e s  wi th landowner s 
and Weed Cont rol  D i s t r i c t s  t o  h e lp e rad i ca t e  o r  control 
nox i ou s  weed s . Nox i ou s  weed con t r o l  i s  the r e f o r e  more 
appr opr i a t e ly v i ewed as a m i t i gat i on measure undert aken i n  
cooperat i on w i th othe r s .  

I n  a dd i t i on t o  o f f i c i a l ly d e c l ared nox i ou s  weed s , other 
p l ant s may be a prob l em to i nd i v i du a l  landowne r s .  Al l 
pl ant s a r e  weed s when gr owi ng i n  l ocat i on s  whe re they a re 
not wanted . BPA may con t r o l  veget at i on a round i t s 
s t ruct u re s i n  a g r i cultural  a re a s  when r e qu e s t ed t o  do so by 
the land- owne r .  The s e  con t r o l  measur e s  a r e  done on a 
c a s e-by-c a s e  ba s i s .  

Purpos e s  of  BPA's Veget at i on Management Progr am 

Wh i l e sat i s fy i ng the unde r ly i ng need ( wh i ch i s  to ensure 
r e l i ab l e  operat i on o f  the f ed e r a l  t r ansmi s s i on s y s t em ) , the 
proposed vegetat i on management program a l s o wi l l  a i m  to 
a ch i eve a number of au x i l i a ry or a dd i t i ona l purpo s e s. The 
pu rpo s e s  a r e  summa r i zed below . 

Publ i c  and Wo rker Sa fety 

To d e s i gn and i mpl ement a vegetat ion manag ement program 
wh i ch w i l l  m i n i m i z e  hea l th o r  s a f et y  haza r d s  t o  ma i n t enanc e 
work e r s  and the pub l i c . 

Techn i c a l  and Ec onom i c  Ef f i c i ency 

To deve lop a pr ogr am that w i l l  manage veget a t i on i n  a manner 
wh i ch i s  t e chn i c a l ly e f fec t i v e and ec onom i c a l ly e f f i c i ent . 
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Mu l t iple U s e  

To encourage mult iple u s e  o f  BPA ' s  t r ansm i s s i on l i ne r i ght s
of -way . I n  the context of  t r ansm i s s i on l i ne r i ght s - o f -way , 
mu l t ip l e  u s e  means the p r e s e r vat i on o r  e s tabl i shment of  l and 
u s e  patt erns  wh i ch a r e  i nher ent ly c ompat i b l e  w i th t r a n s 
m i s s i on l i n e s , th er eby m i n i m i z i ng the need for act i ve 
veg etat i on management . Examp l e s  o f  mu l t i p l e  u s e  i nc l ud e row 
c r op s , p a s t u r e , and Ch r i stmas t r e e  f a rms. 

Prot ec t i on of  Env i ronment a l  Qua l i ty 

To p l an and i mpl ement the proposed act i on i n  s uch a manner 
that env i r onmen t a l  qua l i ty i s  prot ec t ed as r e qu i red by the 
Na t i ona l Env i ronment a l  Pol i cy Ac t ( S ect i on 101 ) .  Spec i f
i c a l ly ,  a t t r ibut e s  of  env i ronment a l  qua l i t y such a s  wat er 
qu a l i ty ,  m a i nt enance of  s o i l  p r oduc t i v i ty ,  w i ld l i f e  hab i tat 
d i ve r s i ty ,  and v i s u a l  qua l i t y are to be c on s i dered i n  
p l anni ng and i mp l ement i ng a veget at i on management p r ogram . 

Adher enc e t o  Pr i nc ip l e s  of  Int egr at ed Pe s t  Manag eme nt 

To p l an and i mpl ement a pr ogr am wh i ch employ s  the p r i nc i p l e s  
of  Integr a t e d  Pe s t  Management ( I PM ) . I PM i s  a sys t emat i c  
d ec i s i on-mak i ng proc e s s  f or the s e l ec t i on and i mp l ementat i on 
of  pest  c on t r o l  method s based on pred i c t i on s  of  soc i ol og i 
c a l , ec onom i c ,  and ecolog i c a l  c onsequenc e s  ( Counc i l  on 
Env i ronme nt a l  Qua l i ty 1979 ) . I PM s t r i ve s  f or max i mum u s e  of  
nat ura l ly-occur r i ng c ontrol s .  Art i f i c i a l ,  b i o l og i c a l , 
phy s i c a l , and chem i c a l  con t ro l s  a r e  a l so u s ed . Se l ect i on s  
of  c ontrol  method s t o  u s e  i n  part i c u l a r  s i tuat i on s  a r e  b a s ed 
upon c on s i d erat i on of  the c on s e quenc e s  o f  no control or 
management in c ont r a s t  w i th the ecolog i c a l , econom i c , a nd 
s oc i o l og i c a l  cos t s  of  u s i ng ava i l ab l e  control me thod s .  

The pr opos ed act i on ,  and the a l t e r nat i ve s  t o  the proposed 
ac t i on ,  w i l l  be ana lyzed and eva l uat ed i n  t e rms of  ( 1 ) the i r  
abi l i ty t o  s at i s fy the und e r ly i ng need , and ( 2 )  the i r  
abi l i ty t o  achi eve the above add i t i on a l  pu rpo s e s .  The i r  
r e spec t i v e abi l i t i e s t o  s a t i s fy the unde r ly i ng need , wh i l e  
s i mu l t aneou s ly a ch i e v i ng th e add i t i ona l p u rpos e s  ( r e a l iz i ng 
that s ome of  the purposes  c onf l i c t  w i th one another and 
r equ i r e t r adeof f s ) , wi l l  be the bas i s  for c ompa r i ng the 
p r oposed act i on and i t s  a l t ernat i ve s ,  and , u l t i ma t e ly , 
mak i ng a dec i s i on w i th r e spec t  t o  f u t u r e  veget at i on 
manag ement . 
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Chapt e r  3 

ALTERNAT I VE METHODS OF VEGETAT I ON MANAGEMENT 

Vegetat i on manag ement i nvolves  the s e l ec t i on and i mpl ementa
t i on o f  me thod s t o  control or man ipu l a t e  t a rg e t  vegetat i on 
i n  order t o  meet spec i f i ed manag ement ob j ec t i ve s . A var i e ty 
of vegeta t i on c on t r o l  method s a r e  a va i lab l e  for vegetat i on 
management on t r ansm i s s i on l i ne r i ght s-o f-way and a t  a s s oc i 
a t e d  fac i l i t i e s . Add i t i ona l method s a r e  expe r i mental and 
c u r rently a r e  be i ng t e s t ed f or the i r  u s e fu l ne s s .  Th e 
f o l l ow i ng d i s c u s s ions  apply only t o  management o f  e x i st i ng 
t r a n sm i s s i on r i ght s-o f-way i n  g eneral and t o  management o f  
BPA r i ght s -o f-way i n  pa r t i cu l a r ;  they d o  n o t  apply t o  
c on s truc t i on o f  new t r an sm i s s i on l i ne s .  Vegetat i on control 
method s propos ed for use by BPA are i dent i f i ed and d e s
c r i bed ; add i t i ona l method s not p r opo sed for u s e  by BPA a r e  
d e s c r ibed al s o . 

Target Vegeta t i on 

Ta rget veg e ta t i on i s  d e f i ned prec i s ely by the ob j ec t i ve s  o f  
BPA ' s vegetat i on management p r ogram . Pr og r am ob j ec t i ve s  a r e  
d e f i ned , i n  t u r n ,  by BPA ' s under ly i ng need f o r  vegeta t i on 
management ( s ee Chapter 2 ) . Spec i f i ca l ly ,  t a rg e t  veget a t i on 
i s  the fol l ow i ng : 

1 .  Ta l l -growing or o ther w i s e  hazardou s t r e e s  i n  s i t u
at i on s  wher e  they m i ght grow i n t o  or f a l l  ont o 
t r a n smi s s i on c ondu c t o r s  or b l oc k  m i c r owave beam 
path s ( Fi gure 3 -1 ) , 

2 .  t r e e s , shr ubs o r  po i sonou s plant s b lock i ng o r  
i nh i b i t i ng acc e s s  w i th i n  3 0  f e e t  o f  transm i s s i on 
s t ru c t u r e s  or block i ng u s e  o f  ac c e s s  r oad s ,  

3 .  a l l  veget a t i on w i th i n  sub s ta t i on s , swi t chya rd s ,  and 
m i c r owave s ta t i on s  a nd a r ound the bas e s  of wooden 
t ra n sm i s s i on s tr uc t u r e s  ( i n a r e a s  su s c ept i b l e  to 
gr ound f i re s ) ( Fi gure 3 - 2 ) , and 

4 .  nox i ou s  weed s a s  des i gnated by l oc a l  Weed Con t r o l  
Di s t r i c t s  a n d  f o r  wh i ch a c t i ve c ontrol  c ampa i gn s  
a r e  bei ng pur sued i n  t h e  v i c i n i ty o f  BPA r i ght s
o f -way . 
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FIGURE 3 - 1 . Tal l-Grow i ng Trees May Grow into Tr ansm i s s ion Conduc tor s and 

Ther eby Caus e  Electr i c a l  Outag e s . 

F IG URE 3 - 2 . In Subs tat i on Switchyards , Vegetat ion i s  Removed to Enhance 

S a fety and P r event F i r e  H a z a rd s .  
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BPA a l s o c ontrol s und e s i rable p l ant s i n  ornament a l  p l ant
i ng s , i n  l a wn s , and in other approp r i at e  l ocat i on s  ( e . g . , 
s i dewa l k s ) at  s upport and adm i n i s t ra t i v e  f ac i l i t i e s .  

In vegetat i on manag ement t e rm i nology , t a rget veget a t i on i s  
c on s i dered t o  be e i ther " b r u sh"  o r  " w eed s " . B r u sh r e f e r s  t o  
unwanted woody p l ant s ,  i nc lud i ng shrub s , hardwood s ,  and 
c on i f er s .  B r u sh may be t al l-grow i ng t r e e s  under t ra n sm i s
s i on l i n e s  or acc e s s -block i ng shr ub s  a round tran sm i s s i on 
s t ructur e s . Weed s a r e  herbaceous p l ant s g r ow i ng wh ere they 
a r e  not wanted . For BPA ' s pu rpos e s , weed s i nc lude nox i ou s  
weeds o n  r i ght s-o f-way and bo th gra s s es and br oad l e a f  herbs 
in substat i on ya rd s . 

BPA ' s s e rv i c e  a r ea c an be s eparated i nto t wo c l i mat i c/ 
geograph i c  r eg i on s , the mo i s t , m i l d  coa s t a l  reg i on w e s t  o f  
the Ca scade Mount a i ns a n d  t h e  d r i e r ,  c o o l e r  r eg i on e a s t  o f  
the Ca scad e s . Ta l l -grow i ng vegetat i on pr e s en t s  a much 
greater  management problem w e s t  o f  the Ca scades where 
prec ip i tat i on , t emperature , and soi l f e rt i l i ty ,  a r e  often 
opt i mum f or r ap i d  t r ee gr owth . I n  fore s t e d  a r ea s w e s t  o f  
th e Ca scad e s , c on t r o l  o f  t a l l -growi ng vegetat i on norma l ly i s  
r e qu i red e v e ry 3 - 5  years  wh i l e i n  f or e s t ed a r e a s  e a s t  o f  the 
Casc ade s ,  t r eatment s at 1 0 - 1 2  yea r i nt e rva l s  norma l ly a r e  
s uf f i c i ent . Many a r eas e a s t  o f  t h e  Ca scades do not s upport 
t a l l -grow i ng veget at i on ; l i t t l e  vegetat i on management i s  
r e qu i red ( Fi gure 3 - 3 ) . 

Ta l l-g r o w i ng t a rget t r e e spec i e s a re l i s t ed i n  Table 6 - 2  
( s ee Chap t e r  6 s ec t i on o n  Veget a t i o n ) . We s t  of  th e 
Ca s c ad e s , r ed a l de r , b i g - l e a f  map l e , and c on i f e r s  s u ch a s  
Doug l a s -f i r  a r e by f a r  th e most c ommon t a rg e t  spec i e s ; they 
a r e  p i oneer spec i e s able to e s tabl i sh and grow r ap i d ly i n  
forest  openi ngs ( e . g . , t r a nsm i s s i on l i ne c o r r idor s )  on 
produc t i ve s i t e s . 

Both b i g- l ea f  map l e  a nd r e d  a lder  sprout v i gorous ly f r om 
st umps when cut . Rec ent r eport s hav e  sugg e s t ed tha t  
sprout i ng i n  the s e  spec i e s may be r e duced by prec i s e t i m i ng 
of  when t r e e s  a r e  c u t  ( s ee s ec t i on on Manu a l  Me thod s be l ow ) . 

Beneath t r a n sm i s s i on l i ne s ,  BPA h a s  endeavored t o  c ontrol  
t a l l -grow i ng t r e e  spec i e s  when th ey a r e  mo s t  eas i ly s up
p r e s s ed w i th the l e ast  d i s t urbanc e to the env i r onme nt and 
w i th leas t s a f ety haz a r d  t o  work e r s .  Typ i c a l ly th i s  means 
t r eatment o f  t a l l -g r ow i ng spec i e s when they a r e  in the 
seed l i ng and s ap l i ng stages ( i . e . , up to abou t 1 0  feet t a l l 
a nd 3 - i nch d i ameter a t  b r e a s t  h e i ght ) .  

Many type s of  spe c i a l  s i t uat i on s  ex i s t ,  however , whe r e  
t a l l -growing spec i e s  c an be a l l owed t o  g r ow f or l ong e r  
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FIGURE 3-3 . I n  G r a s s la nd and Shr ubland Areas East of the Cascade Mounta i ns , 

L i ttle Vegeta t i on Management i s  Requ i r ed . 

FIGURE 3 - 4 . These Str eam- s i d e  Tr ees a r e  Re ta ined Beneath the T r a n smi s s ion 

L i ne s  Because The i r  Spec i e s  and Locat ion I n su r e  They W i l l  Not Violate 

Conducto r  Clear ance Cr i ter ia . They Also Prov i d e  Ripar i a n  Wi ld l i fe Ha b i ta t . 
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p e r i od s  o f  t i me . Tr e e s  can be l e f t on t ransm i s s i on r i ght s 
o f -way whenever a s a f e  d i stanc e can be ma i nta i ned betwe e n  
t r e e t ops a n d  c onduc t o r s . Thi s may o c c u r  i n  val leys , 
rav i ne s , d epre s s i on s , whe r e  t owe r s  a r e  very t a l l , o r  whe r e  
t r ee s , beca u s e  o f  spec i e s  o r  s i te c ond i t i on s , w i l l  n o t  
become t a l l  ( Fi gure 3 -4 ) . 

Tr e e s  have been a l lowed t o  grow t o  ma t u r i ty i n  d e ep c anyons 
whe r e  the r e  i s  no pos s ibi l i ty o f  the i r  approach i ng t ransm i s 
s i on c onduc t o r s  ( Fi gure s 3 - 5  and 3 -6 ) . Al s o ,  t r e e s  a r e  
ma i nt a i ned f o r  l onge r  pe r i od s  o f  t i me i n  v i sua l ly s e n s i t i ve 
a r ea s  s u ch a s  a t  r oad and s tr eam c ro s s i ngs ( Fi gu r e s  3 - 7  a nd 
3 - 8 ) . Howe v e r , more i ntens i ve management ( e . g . , mon i to r i ng 
o f  he i ght gr owth ) i s  nec e s sary t o  prevent v i olat i on o f  
c ond uc t o r  c l e a ranc e c r i te r i a  i n  s u ch s i t uat i on s . 

Ove r a l l  BPA pol i cy i s  t o  a l low a l l  vegetat i on t o  grow on 
r i ght s -o f -way w i th the lea s t  amount o f  control s u f f i c i en t  t o  
ma i n ta i n  s e r v i c e  r e l i abi l i ty .  In g enera l , th i s  means that 
t o  the e x t ent f ea s ibl e , t reatment s a r e  s e l ec t e d  and d e s i gned 
to control only t a rg e t  p lant s ,  w i thout d amag i ng or r emov i ng 
nonta rget vegeta t i on . Typ i c a l ly , th i s  r e s u l t s i n  the 
c re a t i on of l ow-growing plant c over on r i ght s-of- way a s  
ta l l -grow i ng plants  a r e  r emoved . 

Low-growing vegeta t i on on r i ght s-o f-way w i l l  be s tab l e  i f  
t a l l -gr ow i ng spec i e s  a r e  unab l e  t o  regene r a t e  and grow up 
through the l ow-growi ng plant c ove r . Shad i ng and s o i l  
moi s t ure d eplet i on ( a l s o  c a l l e d  "plant c ompe t i t i on " ) may 
pr event t r e e s  f r om e s tabl i shi ng beneath shrubs . I f  t re e s  d o  
s uc c e s s fu l ly eme rge above l ow-grow i ng cove r ,  they w i l l  
r e qu i re control a s  needed t o  ma i nta i n  system r e l i abi l i ty . 

Whe r e  t a l l -growi ng vegeta t i on i s  s c a t t ered among l ow-grow i ng 
plant s ,  s e l ec t i ve vegeta t i on c ontr o l  method s c a n  be u s ed 
e f f i c i ent ly to control only the ta l l -growi ng plant s .  Whe r e  
t a l l-g r ow i ng t re e s  e s tabl i sh i n  h i gh dens i ty s tand s , 
chem i c a l  control me thod s c a n  be d e s i gned t o  s e l ec t i vely 
c ontrol the t a l l-grow i ng spec i e s  w i thout damagi ng other 
non s u s c ept ible spec i e s . 

De s c r ipt i on s  o f  Al t e rna t i ve Me thod s 

Vegeta t i on control method s c a n  be c l a s s i f i ed i n  four broad 
c a t egor i e s : chem i ca l ,  manua l ,  mecha n i ca l ,  o r  b i ol og i ca l . 
Al s o ,  va r i ou s  t e chniqu e s  f r om d i f f e rent c a t egor i e s  c a n  be 
m i xed . An i nd i r e c t  me thod o f  p e r f o rm i ng vegeta t i on c ont rol 
i s  by e s tab l i sh i ng mu l t iple use  a greement s whe r eby land
owne r s  agree t o  m a i nta i n  vegetat i on u nd e r  BPA t r ansm i s s i on 
l i ne s . The f o l l ow i ng sect i on s  o f  th i s  chap t e r  d e s c r ibe 
t e chn i c a l  cha rac t e r i st i c s  o f  c ontrol method s a va i lable f or 
use  i n  transmi s s i on system vegeta t i on management . 
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FIGURE 3- 5 .  Whe r e  Transm i s s ion Conduc tor s  a r e  Suspended H i gh Over Canyons ,  

Trees Can be Al lowed to Grow to Matur i ty .  

FIGURE 3 - 6 . I n  Areas of H igh Ridg e s  and Deep Val leys , the Propo r t i on o f  a 

Right-of-Way on Wh ich Tal l-G row i ng T r e e s  are Controlled May be Smal l .  
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FIGURE 3 - 7 . T r e e s  on a Road s id e  Have Been Re tained to Screen the T r a n sm i s

s ion R ight-of-Way From V i ew .  

FIGURE 3 - 8 . Whe r e  Roa d s ide Screens a r e  Ma i n t a i ned , Tree H e ight Growth Mu s t  

b e  Mon i tored to P r event Violat ion o f  Conductor Clear ance C r i t er i a .  
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Ch em i c a l  Methods 

Chem i c a l  c ont rol  method s i nvolve the app l i c a t i on of herb i 
c i d e s  t o  t a rget p lant s o r  t o  s i t e s  whe r e  t a rg e t  p l an t s 
pot ent i a l ly may g row ( e . g . ,  subs tat i on ya rd s ) .  Herbi c i d e s  
a r e  chem i c a l s  tha t k i l l  o r  damage p lant s ( phyt otox i c i ty )  by 
i nh ib i t i ng or d i s rup t i ng ba s i c  p l ant proc e s s e s . Va r i ou s  
herbi c i d e s  a f f ec t  plant s i n  d i f f e r ent way s , i nc lu d i ng 
i nh i b i t i on of  photosynthe s i s ,  a l t er i ng hormona l b a l anc e s , 
d i s tort i ng norma l p l ant growth , i nh ib i t i ng seed g e rm i na t i on ,  
o r  c au s i ng othe r phy s i ol og i c a l  e f f ec t s .  De t a i l s  on the 
phototox i c  ac t i v i t i e s  of herbi c i d e s  a r e  prov i ded i n  Herb i 
c i de Background S t a t ement s ( s ee Append i x  A ) . 

A w i d e  var i ety of herbi c i d e  formu l at i on s  and app l i c a t i on 
t echn i qu e s  a re a va i lable f o r  vegeta t i on management pur
pos e s . The u s e  of  herb i c i d e s  i n  vegetat i on management i n  
genera l , a nd i n  BPA ' s pr oposed program i n  part i c u la r ,  c an be 
d i v i d e d  i n t o  two ma j or catego r i e s  ba s e d  on the type of 
c overage d e s i red : spot or b roadc a s t . 

Spot Herb i c i de Appl i c a t i on s . Spot herbi c i de t reatment s 
i nvolve the appl i c a t i on o f  h e rb i c i d e s  by gr ound-b a s ed manu a l  
or mecha n i c a l  m e a n s  t o  i nd i v i dua l p lant s ( e . g . , t o  s t ems o r  
c u t  s tumps o f  i nd i v i du a l  t r ee s ) , t o  c l umps o r  s ma l l g roups 
of  p l ant s ( e . g . ,  sprou t s and s apl i ng s  w i th the pot ent i a l t o  
d e velop i nt o  l a r g e  t ree s ) , o r  t o  s ma l l  a rea s o f  gr ound w i th 
part i c u l a r  vegetat i on problems ( e . g . , nox i ou s  weed s grow i ng 
i n  r i ght s-o f-way o r  hazardous we eds  g r ow i ng a t  substa t i on 
f ac i l i t i e s ) .  The s e  t reatment s a r e  a l s o  common ly r e f e r r ed t o  
a s  " d i r e c t ed " h e rb i c i d e  appl i c a t i ons . Spot t r ea t ment s a re 
a i med a t  control l i ng spec i f i c  t a rget plant s .  Nonprob l em 
vegetat i on growing nearby i s  not t r eat ed . Treatment 
e f f ec t i vene s s  i s  good d epend i ng on r a t e  of  app l i c a t i on and 
p l a c ement of herbi c i de on the t a rg e t  plant ( e . g . ,  c u t  s t ump , 
i n j ec t i on ,  or f ol i ag e ) .  

Spot t r ea tment s p e rm i t  a h i gh d egree o f  s e l ec t i vi ty ;  only 
t a rget plant s a r e  t reated . As a r e s ul t , however , great e r  
t i me and l abor expend i t u r e  i s  r e qu i red t o  t re a t  a g i ven 
number of  a c r e s  i n  c ompa r i s on to broad c a s t  t r eatmen t s ( s e e  
b e l ow ) . U s e  o f  spot t r ea tment s may b e  c ons t r a i ned by vege
t at i on c ond i t i on s  ( e . g . ,  d en s i ty and he i ght of b r u sh may 
l i m i t  app l i c a t or a c c e s s  t o  t a rg e t  p l ant s ) and , to s ome 
ext ent , by t opogr aphy ( e . g . , foot ac c e s s  on s t eep s l ope s ) .  
The re f ore , spot t r eatments a r e  most  appr opr i at e  when t arg et 
plants are r e l a t i vely f ew in numbe r ,  reasonably ac c e s s i b l e , 
or a r e  d i f f i c u l t  t o  control by other means . 
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B r oadc a s t  He rb i c i d e  App l i c a t i on s . Br oadc a s t  herb i c i d e  
t reatment s a r e  app l i ed t o  l a rg e  a r e a s  ( gene ra l ly great e r  
than 0 . 1  ac r e ) c onta i n i ng a r e lat i ve ly dens e and u n i f orm 
cover ( or pot ent i a l  c ove r i n  the c a s e  of s ubs ta t i on 
f ac i l i t i e s )  o f  prob l em vegetat i on .  Methods o f  b r oadc a s t  
app l i c at i on i nc lude a va r i ety o f  ground-ba s ed mechani c a l  and 
aer i a l equ ipment . He rb i c i d e  f ormu l at i on s  app l i ed by b road
c a s t  techn i qu e s  can be s e l ec t i ve i n  c ontrol l i ng j u s t  c e rt a i n  
type s o f  veget a t i on ( e . g . ,  e f fec t i ve on c e rt a i n  p r ob l em 
brush spec i e s  grow i ng i n  r i ght s -o f -way w i thout damag i ng 
g r a s s e s  o r  other nonsuscept ible  shrub sp ec i e s ) ,  o r  they can 
be non s e l ec t i ve ( e . g . ,  t o t a l  vegetat i on control as  needed a t  
s ubs t at i on f ac i l i t i e s  whe r eby a l l  p lant spec i e s  a r e  damaged 
or k i l l ed ) . The degree of  t reatment s e l ec t i v i ty depend s 
upon the type o f  vegetat i on i nvolved , type o f  herb i c i d e  and 
f ormu lat i on u s ed , rate o f  app l i c a t i on and s ea s on o f  app l i 
cat i on .  

Treatment e f f ect i vene s s  d epend s on p r oper s el ect i on o f  
herb i c i d e  f ormu l a t i on s  f o r  t a rget spec i e s  pre sent  and prop e r  
t im i ng o f  app l i c a t i on .  Targ et spec i e s ,  e spec i a l ly l a rg e r  o r  
r e s i stant i nd i v i dua l s ,  a r e  u s ual ly not k i l l ed c omp l e t e ly by 
broadc a s t  app l i c a t i ons but a r e  s uppr e s sed f or s ome pe r i od o f  
t i me ( Newt on and Nor r i s 1 9 7 6 ) . 

B r oadca s t  t r eatment s a r e  e f f i c ient for  t r eatment o f  m ed i um 
dens e t o  d en s e  s t and s of  ta rget veg eta t i on . Wi th a e r i a l  
app l i cat i on s  i n  part i cu l a r , l a rg e  a r e a s  c a n  b e  t r ea t ed u s i ng 
r e l a t i vely few peop l e .  I n  a r e a s  hav i ng l ow d ens i ty o f  
t a rg e t  spec i e s ,  howeve r ,  broadca st appl i c at i on s  a r e  r e la
t i ve ly i ne f f i c i ent . The s e  r e la t i onships d e r i ve from the 
fact  that the u n i t  of t r eatment i n  vegeta t i on management i s  
an i nd i v i dua l plant . I n  h i gh dens i t y  stand s , h i gh labor and 
mat e r i a l  ( e . g .  herbi c i de ) c os t s  o f  b r oadc a s t  app l i c a t i on s  
a r e  spread a c ros s many i nd i v i dua l plant s ,  r e s u l t i ng i n  low 
r e la t i ve un i t  c o s t s . I f  broadcast appl i ca t i on s  a r e  u s ed on 
l ow dens i ty s tand s ,  cost s are spr ead acros s f ew i nd i v i du a l  
p l ant s ,  r e s u l t i ng i n  h i gh r e l a t i ve u n i t  c o s t s . 

Vegetat i on c ond i t i on s  ( e . g .  i nac c e s s ibl e b r u sh s t a nd s ) and 
t opogr aphy ( e . g .  s te ep s lope s ) do not c on s t r a i n  a e r i a l  
broadca s t  t r eatment s a s  they may c on s t ra i n  the u s e o f  spot 
t r eatment s ( s ee p r e v i ou s  s e c t i on ) . The r e f ore , a e r i a l  t r eat
ment s a r e  pa r t i c u l a r ly u s e f u l  on s i t e s  w i th d i f f i c u l t  a c c e s s .  

BPA r e qu i r e s  pos i t i ve placement measures  t o  be u s ed dur i ng 
a l l  broadca s t  herb i c i d e  app l i ca t i on s . Mea s u r e s  s uch a s  
th i ck en i ng ag ent s and M i c r of o i l booms a c t  t o  p r oduce l a rg e r  
spray drop l et s ,  the reby m i ni m i z i ng the pos s ib i l i ty o f  spray 
d r i ft i n  b r oa dc a s t  app l i c a t i ons . Commerc i a l  t h i c k en i ng 
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agent s that have been u s ed by BPA a r e  Lo-Dr i f t and 
Na lc o-t r o l  ( i d ent i c a l  prod uct s )  and Norbak . A Background 
S t a t ement i s  c on t a i ned i n  Append i x  A exam i n i ng publ i c  hea l th 
and envi r onment a l  i mpac t s  o f  the s e  d r i f t  c ont rol  add i t i ve s . 

Tech n i qu e s  f or Herbi c i d e  Appl i c at i on .  A w i de v a r i ety o f  
t echni que s a n d  equ ipment i s  ava i l ab l e  t o  apply herbi c i d e s  t o  
t a rg e t  veget a t i on .  BPA h a s  s e lect ed c ert a i n  o f  t h e s e  f o r  
u s e  i n  i t s  proposed program , ba s ed on i t s  veget at i on manage
ment e xpe r i ence . App l i c at i on t echn i ques cons i st o f  both 
ground-ba s e d  and a e r i a l  approache s .  Ground -ba sed t ech n i q u e s  
c an be u s e d  f o r  e i th e r  spot o r  b road c a st t r eatment s .  Ae r i a l 
appl i c at i on c an be u s e d  only f o r  broadcast  t reatment s .  
Techn i qu e s  a nd equipment proposed f o r  u s e  by BPA a r e  l i s t ed 
i n  Tab l e  3 - 1 ;  u s e  i n  e i th e r  spot o r  broa d c a s t  t reatmen t s i s  
i nd i c a t ed . 

Gr ound-ba s e d  e qu i pment r ang e s  f r om port ab l e  hand-h e ld 
sprayer s and spread e r s  t o  h i gh-volume hydrau l i c  h o s e -typ e  
spr ayer s  m ounted on f our-whee l-d r i ve t r uck s .  Aer i a l 
appl i c a t i on i s  accomp l i shed wi th the u s e  o f  he l i c opt e r s  
equ i pped wi th mod i f i ed R- 5 1 1  or M i c r of o i l boom-type 
spraye r s .  Th i ckeni ng agent s such a s  Norbak o r  s i m i l a r  
d r i f t - r e d uc t i on mat e r i a l s  a r e  u s ed w i th c onvent i onal  boom 
equ i pment . Bri e f  d e s c r ipt i on s  o f  app l i c at i on t echn i ques  
proposed f o r  use  by BPA f o l l ow . 

Ground-Ba s e d  Techn i que s .  

1 .  Cut-S tump T r eatment s : H e rbi c i d e  i s  app l i ed t o  f r e shly
cut s t umps o f  ha rdwood t r e e s  and shrub s to pre vent 
r e sprout i ng ( Fi gure 3 -9 ) . A c oar se-drop l et , l ow
p r e s s u r e  spray ; a l i qui d s t r eam ; or a c ry st a l /granu l e  
f ormu l at i on i s  appl i ed t o  e i th e r : ( a )  the ent i r e 
s u r fac e o f  the s t ump from ground l i ne t o  the t op o f  the 
cut s u r f a c e , o r  ( b )  the c amb i a l  r i ng a r ound th e c i rc um
f e r enc e of the st ump . Placement d epend s upon th e type 
of herb i c i d e  produc t and mi x t u r e  u s ed . De v i c e s  empl oyed 
c on s i s t of a va r i et y  of portabl e spr ayer s  and d i spen s e r s  
( s ee Tab l e  3 - 1 ) . 

2 .  B a s a l - S t em F r i l l , Not ch o r  I n j ec t i on Tr eatment s : Herbi
c i d e i s  i n j ect e d  i nt o  the  sapwood at a conveni ent hei ght 
a r ound the bases o f  i nd i v i du a l  t r e e s  u s i ng t ubu l ar 
i n j ec t or s ( e . g . ,  Ji m-Gem ) . Al t ernat i ve ly , herbi c i d e  i s  
squ i r t ed or spr ayed i nt o  f r i l l s ,  notch e s  o r  c ups chopped 
around th e ba s e  o f  i nd i v i d ua l t r e e s  at a conveni ent 
h e i ght ( e . g . ,  hack-and- squ i rt t echn i qu e ) .  H a t ch e t s  and 
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Table 3-1 .  Techniques for Application of Herbicides Proposed 
for Use by BPA in Right-of-Way and 

Substation Vegetation Manageuent 

Treatments in Which Used 

Application Techniques and E,quipment 
(See text for descriptions) 

GIDUND-BASED TE01NIQUES 
o Portable Sprayers : 

- Backpack/knapsack sprayers 
- Hand-held tank-type sprayers 
- Exact delivery hand-gun sprayers 
- Sprll1Kill1g Cans 

o Portable Spreaders :  
- Hand-held granule/pellet dispensers 
- Hand-operated cyclone spreaders 
- Pushcart spreaders 
- Shaker cans 
- Hand distribution 

o Single-Stem Treatments:  

Spot 
Chemical 
Treatments 

x 
x 
x 
x 

x 

x 
x 

- Tubular tree inj ectors x 
- Hack-and-Squirt x 

o Cut-Stump Treatments :  
- Hand-held liquid/crystal dispensers x 
- Squeeze bottles x 
- Portable sprayers (see above) x 

o Mechanized Ground Sprayers: 
- High-volume hydraulic hose 

sprayers (recirculating tank , 
high-pressure pump , directed 
nozzle) 

AERIAL TECHNIQUES 
- Helicopter with boom-type spray 

equipnent 

x 
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Broadcast 
Chemical 
Treatments 

x 

x 

x 
x 

x 

x 



FIGURE 3 - 9 .  I n  Th i s  Spot Chem i c a l  Treatment , Her b i c i d e  i s  Be ing App l i e d  to 

Cut S t umps of a Shrub to Pr event Re sprou t i ng ; H er b i c ide i s  Be i ng Appl ied 

W i th a Backpack Sprayer . 

" �¥ 

FIGURE 3 - 1 0 . A H i gh-Volume Hyd r a u l i c  Hose Sprayer i s  Used to Apply Her b i 
c i de s  t o  the Fol iage of Target Vegetat i on , E i th e r  i n  Spot o r  Broadca s t  

Treatments . 
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a var i e ty o f  por t able herbi c i de d i spen s er s ( e . g . ,  
s queeze bot t l e s ,  t r i gg e r -type o i l c an s , spr ay bott l e s ) 
a r e  c ommonly u s ed . The s e  t r eatments c an be accompl i shed 
i n  any s ea s on prov i d ed the weather i s  d ry .  

3 .  Ba s a l - S t em Spr ay : Herbi c i de i s  appl i ed t o  the l ower 
sterns and root c o l l a r s  of i nd i vi dual t re e s  o r  c l umps of 
shrubs . Herbi c i de i s  u s ual ly m i xed w i th an o i l c a r r i e r  
t o  enhance penetrat i on through the bar k . I t  i s  appl i ed 
u s i ng portab l e  o r  mechani zed spray equ ipment ( s ee 
Tab l e  3 - 1 ) to the poi n t  o f  runo f f . The s e  t reatment s a r e  
general ly d one d u r i ng the dormant s ea s on ,  b u t  a l so a r e  
e f fec t i ve d u r i ng the ac t i ve grow i ng s e a s on . 

4 .  Spot o r  Br oadc a s t  Fol i age Spr ay : He rbi c i de i s  appl i ed 
t o  the f o l i age o f  i nd i v i dua l p l ant s ,  t o  c lump s o f  
p lant s ,  o r  t o  l arg e r  a r e a s  o f  vegetat i on duri ng the 
grow i ng season ( Fi gu r e  3 - 1 0 ) . Herbi c i d e  i s  m i xed w i th 
wat e r , and th i c k eni ng agents a r e  added wher e  nec e s sary 
to control d r i f t . Both po r t ab l e  and mechan i z e d  spray 
e qu i pment a r e  u s ed ( s ee Tab l e  3 -1 ) . 

5 .  Soi l and Vegetat i on Surfac e Tr eatment s :  He rb i c i d e s  a r e  
appl i ed d i rec t ly t o  bare s o i l o r  t o  the s u r f ac e  o f  
exi s t i ng " weed s "  ( i . e .  herbac eou s p l an t s  such a s  gra s s e s  
and br oad l e a f  f orbs ) . Th e s e  t r e atmen t s  p r e vent emer
genc e o f  new weed s and/or control  exi s t i ng weed s ,  
thereby ma i nt a i n i ng weed- f r e e c ondi t i ons . As s uch ,  
the s e  t r eatment s a r e  pr i ma r i ly u s ed : ( a )  a t  s ub s t a
t i on s , t owe r s  and other f ac i l i t i e s  where s a f ety , acc e s s
ibi l i ty and appearanc e a r e  h i gh-pr i or i ty conc e rn s , and 
( b )  a r ound the ba s e s  o f  w ooden power poles  where protec
t i on from wi ld f i re s  i s  needed . The s e  t r eatment s a r e  
a l so u s ed t o  c ontrol nox i ou s  weeds  a long t r ansmi s s i on 
l i ne r i ght s -o f -way i n  agr i c u l t u r a l  area s . Appl i c at i on 
method s c on s i s t  o f  a vari ety o f  port able and mechan i zed 
equipment ( s ee Tabl e  3 -1 ) . 

6 .  Spot Tre atment s w i th Herbi c i d e  Pe l l e t s  o r  Granu l e s : 
Sol i d  forms o f  herbi c i d e s  a r e  app l i e d  t o  the s o i l  
s u r f a c e  beneath the d r i pl i ne s  o f  i nd i v i du a l  p l ant s and 
as c l o s e  to t re e  t runk s or s t e rn  bas e s  as pos s i b l e . Th i s  
t echni que i s  u s ed pri mari ly where other t reatmen t s  are  
r e s t r i c t e d  o r  i ne f fec t i ve ,  o r  a s  a f o l l ow-up t reatment 
t o  cont r o l  i nd i vi dua l t r e e s  or shrubs that were m i s s ed 
i n  pr e v i ou s  treatment s .  App l i c a t i on i s  mad e j u s t  pr i or 
t o  the e nd of  the w e t  s ea son s o  that s u f f i c i en t  moi s t ure 
i s  ava i l ab l e  t o  d i s so l v e  and c a r ry th e herbi c i d e  i n t o  
p l ant root zone s . 
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Ae r i a l  Techn i que s . Ae r i a l appl i cat i ons o f  herb i c i d e s  a r e  
c on f i ned t o  r i ght s -o f -way whe r e  d ens e ,  t a l l -grow i ng veget a 
t i on poses  a threat t o  t r ansmi s s i on l i nes and where a l t erna
t i v e method s  a r e  unsui tab l e  ( Fi g u r e  3 -1 1 ) .  Appl i ca t i on s  a re 
c onduc t ed d u r i ng the g r ow i ng s ea son u s i ng wat e r  c a r r i e r s ; no 
oi l c a r r i e r s  are u s ed in a e r i a l  appl i cat i on s . 

Ae r i a l  appl i cat i on o f  herb i c i de s  i s  d one exc l u s i vely by 
contra c t o r s  u s i ng spec i a l ly-l i c en s e d  he l i c opt e r s . Spray 
equipment mounted on h e l i c opt e r s  must b e  c apable o f  m e et i ng 
BPA ' s " a e r i a l  spray d e l i v e ry spec i f i cat i on s " .  Th e spray 
d e l i very s y s t em proposed f or u s e by a c ontrac tor m u s t  s u c
c e s s f u l ly pa s s  r i gorou s pat t e r n  and dr i f t control t e s t s : 
f or example , i n  c a lm a i r  a nd a t  a spray i ng a l t i tude o f  a t  
l e a s t  1 0 0  f e et , the sys t em mu s t  depos i t  at l e a s t  1 0 0  d r ops 
o f  spr ay m i xt u r e  on a 3 . 8 7 5- i nch by 1 2 - i nch c a rd in the 
spr ay zone , wh i l e  no drops can be depos i t ed on a c a rd 10 
f e et b eyond the edge of the spr ay zone . Vir t ually all spray drop s 
mus t  s t r i k e  the ground w i th i n  a 1 5 -second i nt e r va l . Fi na l ly , 
the system must  be able t o  go  f r om " o f f "  ( n o d r ops ) t o  " on "  
( 1 00 d rops p e r  c a rd ) , and from " o n "  t o  c ompl et e ly d r i pl e s s 
" o f f " , w i th i n  a 5 0- f oot d i s t anc e i n  the d i r ec t i on o f  
t ra v e l . Both th e mod i f i e d R- 5 1 1  boom wi th Norbak dr i f t 
c ontrol a dd i t i ve a nd the 0 . 0 2 8-i nch Mi c r o f o i l boom a r e  
capab l e  of  meet i ng the abov e d e l i v e ry r equ i r ement s .  

BPA p e r sonnel mon i tor weather c ond i t i ons ( i . e . , w i nd ,  
t emp erat u r e , prec i p i tat i on ,  humi d i ty ) a t  a l l  a e r i a l  spr ay 
pr o j ec t s  t o  m i n i mi ze poss i b i l i t i e s  of o f f -t arg e t  d r i ft , 
volat i l izat i on ,  runof f ,  or leach i ng of  appl i ed herb i c i de s  
( s e e s ec t i on o f  Ch apt er 4 o n  Mi t i gat i on Measures  and BPA 
Tr ansmi s s i on Li ne Ma i nt enanc e S t andard ) .  

On- s i t e moni t or i ng of  spr ay d e l i very perf ormance i s  
pe r f ormed by BPA i n spec tor s ;  one per s on i s  s t a t i oned a t  each 
end o f  a spec i f i c  u n i t  t o  b e  spr ayed wh i l e the th i rd p e r s on 
i s  mov i ng t o  th e f a r  end of  the next s i t e  t o  b e  spr ayed . 
Th e BPA i n spectors  are  r e spon s i b l e  f or ensur i ng that 
herb i c i de s  are sprayed only w i th i n  the de s i gnat e d  spray 
zones . For example , the i n spector s mon i tor w i nd speed , 
hum i d i ty , t emperat u r e , and l i k e l ihood o f  prec i p i t a t i on t o  
d et erm i ne i f  c ond i t i on s  a r e  s u i table f or a e r i a l  spr ay i ng . 
I f  w i nd spe eds a r e grea t e r  than 5 - 6  mph , no spray i ng i s  
a l lowed . 

To moni t or th e pr ec i s e  d i s t r i bu t i on o f  spray d r ops on a 
r i ght-o f -way , the BPA i n spector s lay ou t l ength s o f  paper 
( a dd i ng mach i ne )  t ape perpend i c u l a r  t o  and a c r o s s the edge 
of  the next swath to be sprayed . Af t e r  a pa s s  by th e 
h e l i copt er , spr ay d r ops appe a r  i mmed i at e ly on the pape r 
t ape . I f  d r ops a r e  depos i t ed out s i d e of th e de s i gnat ed 
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FIGURE 3- 1 1 . A Hel icopter i s  U sed in Ae r i a l  

B roadcast Appl icat ions o f  H e r b i c i d e s . 

FIGURE 3- 1 2 . Powe r Cha i n saws a r e  the Mos t  Common Tool s Used for Manual 

Cutt ing of Tall-G r ow i ng T r ee s . 2 5  



spr ay s wath , the i n spectors  h a l t  the spr ay oper at i on s  unt i l  
weather c ond i t i on s  a r e  appropr i at e  and the c ontrac t o r ' s  
p e r f o rmanc e c an b e  i mproved . The s e  paper t ape t e s t s  a r e  
u s e d  o n  i nn e r  swath s  of  mu l t i p l e -swa th r i ght s - o f -way be f o r e  
out e r  s waths a r e  sprayed . I f  i nner swath perf ormanc e i s  
unsat i s f a c t ory , out e r  swaths a r e  not sprayed . 

Herb i c i d e  Pr oduc t s  Appr oved f or U s e  by BPA . Nume rou s 
herbi c i de produc t s  and f ormu l at i on s  are  u s e d  i n  vegetat i on 
management i n  agr i c ultur e , f or e s t ry , r i ght- o f-way manage
ment , l aw n s  and g a rden s , and other u se s .  Fol l ow i ng t e s t i ng 
for  e f f ec t i vene s s  and s u i tabi l i ty ,  BPA appro v e s  h e rb i c i de s  
for  u s e  i n  i t s  v eget a t i on management program . BPA ' s 
procedur e s  f or t e s t i ng and appr oval o f  new herb i c i d e s  and 
new herb i c i d e u s e s  are d e s c r ibed i n  Chap t e r  5 .  

Herb i c i de p r oduc t s  appr oved by BPA and proposed f or u s e  a r e  
l i s t e d  i n  Tab l e  3 - 2 . He rb i c i de s  a r e  l i s t e d  i n  a lphabet i c a l  
order by the c ommon name o f  a c t i ve i ngredi ent s .  Both 
gen e r a l  spec i f i c at i on s  for  u s e  a s  prov i d ed on c ommerc i a l  
pr oduc t l abe l s  and the part i c ular  manner i n  wh i ch herbi c i de 
i s  to b e  used by BPA a r e  i nd i c a t ed . Al l pr oduc t s are r eg i s 
t ere d by the U . S .  Envi r onmental  P r o t ec t i on Ag ency ( EPA ) f or 
the t a rg e t  vegetat i on ,  app l i c a t i on s i t e s ,  and u s e s  shown i n  
Tab l e  3 - 2 . 

The herbi c i de s  l i s t ed i n  Table 3 - 2  do not i nc l ude a l l  the 
type s ,  brand s o r  formu la t i on s  of  herbi c i de s  cur rent ly 
r e g i s t e red by E PA f or n onc r op ,  r i ght-o f-way u s e s . Th e one s 
ment i oned i n  Tab l e  3 - 2  and subsequent t ab l e s  have e i ther 
been adopted f or u s e  by BPA , o r  a r e  g i ven as  e xamp l e s  f or 
pa r t i c u l a r  type s o f  herbi c i de s  ( e . g . , 2 -4-D am i ne and 2 , 4-D 
e s t er ) . 

Ad d i t i ona l i nf ormat i on on EPA-approved herb i c i d e s  i s  p r o
v i ded i n  Append i x  B :  Tab l e  B-1 l i s t s  manufac t u re r s ,  EPA 
regi s t r a t i on numbe r s , f ormu lat i on types , a nd i ng r e d i ent 
percentage s for  each herbi c i d e . Tab l e  B- 2 pre s en t s  spec i 
f i cat i on s  f or appl i cat i on o f  EPA-appr oved herbi c i de s , 
i nc ludi ng type o f  m i xture , placement of  herb i c i d e  on t a rg e t  
p l ant s ,  r a t e s  o f  app l i c a t i on proposed f or u s e  by BPA , a n d  
t i me ( s eason ) o f  appl i c at i on . Rat e s  o f  appl i cat i on a r e  
appr oved by EPA and publ i shed o n  h erbi c i de l abe l s  or 
otherwi s e  pr ov i d e d  by EPA ; the s e  rat e s  are the ba s i s  f or 
c a l c u lat i ng the potent i a l  e xpos u r e s  o f  the envi r onment t o  
herbi c i de chemi ca l s  a s  u s e d  by BPA ( s e e  Herb i c i d e  Ba ckgr ound 
S t a t ement s i n  Append i x  A )  . 

2 6  
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Table 3-2 . Herbicides Approved and Prot:ased for Use by BPA, With General Specifications 
for Use and Manner in Which to be Used by BPI\1 

Target Vege t a t ion P e r t i n e n t  Ap p l i ca t io n  
Li s t ed on Pro d u c t  S i t e s  Recomme nded on 

Common Name Trade Name 2 Label Product Label Speci f i c  BPA Use 3 

Ammonium 
sulf ama t e  

A t r a z ine 

Broma c i l  

B romacil 
+ 

Diuron 

Di camba 

Amma t e® X-NI 

Aa t rex® BOW 
Aa t r ex® Nine-0® 

Hyvar® X-L 

Krovar® I 

Banvel ® 4-0 . S ,4 

Banvel® 4-W . S .  

Herbaceous plants 
( a nnuals and 
perenni a l s ) and 
wo ody plan t s  
( s hrubs , ha rdwo o d s  
a n d  coni f e r s ) .  

Annual and peren
nial gr a s s e s  and 
broad l e a f  forbs . 

He rbaceous plan t s  
( annua l s  and pe r 
ennia l s )  and wo ody 
plants (s hrubs and 
hardwood s ) .  

Annual and pe r 
enn i a l  g r a s s e s  and 
broad l e a f  f o r b s . 

Broad l e a f  he rba
ceous plan t s  
( a nnua l s  and per
e nnial s )  and woody 
p l a n t s  ( shrubs , 
hardwoods and 
con i fe r s ) .  

As above . 

Non-crop areas 
such as r i gh t s -o f -way 
and ind u s t r i a l  plant 
s i t e s .  

Non-crop are a s , 
indus t r i a l  s i t e s  and 
coni f e r  plan t ings , 

Non-crop areas 
such as righ t s -o f -way 
and indu s t r i a l  plant 
s i t e s .  

Non-crop areas such 
as road s i d e s  and plant 
s i t e s .  

Non-crop areas and 
righ t s -o f -way .  

As above . 

Co n t r o l  of brush 
bene a t h  transmi s s ion 
l i n e s . Prima r i l y  
u s e d  in si t u a t i o n s  
n e a r  s t reams , po nds 
and other bo d i e s  o f  
wate r .  

C o n t r o l  of wee d s  a t  
s ub s t a t i ons ( e . g . , 
along fence rows ) .  

Co n t r o l  o f  we eds and 
b r u s h  around po les 
and a t  subs t a t ions . 

Control of we eds at 
subs t a t ions . 

Co n t r o l  of brush 
benea t h  t r ansmi s s io n  
lines a n d  towe r s . 

As above . 

BPA 
Appl i c a t i o n  Procedure s , 

__ E:_'Lui pme n t  a n d  Te c hn i q u e s  

Ground : Po r t a b l e  
s p raye rs ; high-vo l ume 
hyd r a u l i c  ho s e  s p raye rs ; 
s i ngle - s t em t r e a tme n t  
d e v i c e s ; cu t -s t ump 
t r e a tme n t  d e v i ce s . 

Ground : Po r t a ble 
s p r ay e r s . 

Ground : Por t a b l e  
s praye r s ; hi gh-v o l ume 
hyd rau l i c  ho s e  spraye r s . 

Ground : Po r t a b l e  
s p raye r s .  

Ground : Po r t a b l e  
s p raye r s ; high-v o l ume 
hyd r a u l i c  ho s e  spraye r s .  

Groun d : H i g h -volume 
hyd r a u l i c  ho s e  spraye r s ; 
s ingle-s t em trea tme n t  
d e v i c e s . 

Ae r i a l : Hel i c o p t e r s  wi t h  
tx:x:m-type sprayers . 

Types of Cove r a g e  
Ach i e v e d  i n  BPA 

Ap p l i  c a_t:_1:_?_ri_E; ___ _ 

St:at 

Broadcas t or St:at 

Broadcast or St:at 

B road cas t or St:at 

Broadca s t  or St:at 

B ro ad c a s t  or Sµit 
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Common Name 

D i c amba 

Di camba 
+ 

2 , 4 -D 

Dichlobenil 

Glyphosate 

Monuron 

Trade Name 2 

Banvel® XP 4 

Banvel® SG 

Banve lill> 520 

Banvel® 7 2 0  

Cas oron® G-4 

Roundup® 

Te l var® 4 

l··bnuron 80 WP 

Target Ve g e t a t i o n  
L i s t e d on Product 

La bel 

As above . 

As above . 

As above . 

Table 3-2 . 

Pe r t i nent Ap p l i ca t i on 
S i t e s  Recomme nded on 

Product Lab e l  

A s  above . 

As above . 

As above . 

Annual and per- Woody ornament a l s .  
ennial grasses and 
broad l e a f  for bs . 

He rbaceous plan t s  
( annua l s  and 
p e renni a l s ) and 
woody plants 
( d e c i duous shrubs 
and hardwood s ) .  

Annual and pe r
ennial gras ses and 
b r o a d l e a f  forbs . 

Non-crop areas such as 
indu s t ri a l  plant s i t e s  
a n d  righ t s -o f -way , and 
o rname n t a l  plan t i ngs . 

Non-crop areas such as 
u t i l i t y  righ t s -o f -way 
and indu s t ri a l  plant 
s i t e s .  

(Cont ' d . ) 

S p e c i f i c  BPA Usc 3 

As above . 

Con t ro l  of weeds and 
bru s h  bene a t h  trans
mi s s ion lines . 

As above . 

Con t r o l  of wee d s  in 
orname n t a l  plant ings 
( e . g . , shrubbery ) at 
s ubs t a t ions . 

Co n t r o l  of weeds and 
brush ( e . g . , po i s on 
oak ) bene a t h  trans
mi s s i o n  l i ne s  and 
towe r s , around po l e s  
and at subs t a t ions . 

Co n t r o l  of wee d s  at 
subs t a t ions . 

BPA 
App l i c a t ion Procedure s ,  
Equipme n t  and Techniques 

Ground : Por t a b l e  
s preader s .  

Ground : High-vo l ume 
hyd ra u l i c  hose sp raye rs . 

Ground : High-vo lume 
hyd r a u l i c  ho s e  spray e r s . 

Aerial : He l i c o p t e r s  wi t h  
l:x:x:rn-type sprayers . 

Ground : Por t a b l e  
s pr e a de r s .  

Ground : P o r t a b l e  
s p r ay e r s . 

Ground : Po r t a b l e  
s praye rs . 

Types of Cove rage 
Achieved in BPA 

Ap p l i c a t i ons 

Spot 

Spot 

Broad c a s t  or Spot 

Broad c a s t  or Spot 

Spot 

Spot 
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Common Name 

P i c l o ram 

P i c l o r am 
+ 

2 , 4 -D 

Prome t o n  

P r ome t o n  
+ 

S i ma z i ne 
+ 

Trade Name 2 

To rdon® l OK 
Amd on® lOK 

Tordon® 101 
Amdon® 101 

Prami t o l  ® 25E 

Prami t o l  ® SPS 

S o d i um chl o r a t e  
+ 

S o d i um me t ab o r a t e  

Targe t Vege t a t i o n  
Li s t e d  on Pro d u c t  

La bel 

Woo d y  pl a n t s  
( s h rubs , hardwo o d s  
and con i f e r s ) .  

Ann u a l  and per
ennial broad l e a f  
f o r b s  a n d  woody 
p l an t s  ( s hrubs , 
hardwo o d s  and 
c o n i fe r s ) . 

Ann u a l  and per-
e n n i a l  gras s e s  
a n d  broad l e a f  
f o r b s . 

As above . 

Table 3-2 . 

Pe r t i ne n t  Ap p l i c a t i o n  
S i t e s  Re c o mme n d e d  o n  

Pro d u c t  La b e l  

Ut i l i t y r i gh t s -o f -way 
and indu s t r i a l  s i t e s .  

Non-crop areas in
cluding indu s t r i a l  
s i t e s  and righ t s - o f 
way . 

Non-crop areas and 
i ndu s t r i a l  s i t e s  
such a s  r i gh t s -o f -way 
and roadway s .  

A s  above . 

(Cont ' d . )  

Spe ci f i c  BPA Us e 3  

C o n t r o l  o f  brush be 
ne a t h  t r an s m i s s i on 
l i ne s  and towe r s , 
a round p o l e s  and a t  
s ub s t a t i o n s . 

Con t ro l  of we e d s  and 
brush be n e a t h  t r a n s 
mi s s i o n  l i n e s  and 
towe r s , around po l e s  
a n d  a t  sub s t a t i on s .  

Co n t r o l  o f  we e d s  a t  
subs t a t i on s .  

A s  above . 

BPA 
Ap p l i c a t i o n  Pro cedure s ,  
E q u i pme n t  and Techn i q ue s 

Ground : P o r t a b l e  
s p r e a de r s .  

Ground : Single - s tem 
t r e a tme n t  de v i c e s ; cut
s t ump t r e a t me n t  dev i ce s ; 
h i g h -v o l ume hyd r a u l i c  
h o s e  s p raye r s . 

Ae r i a l : He l i c o p t e r s  
w i t h  
l:xx:rn-type sprayers . 

Ground : High-vo lume 
hyd r a u l i c  ho s e  spraye r s ; 
p o r t a b l e  sprayer s .  

Groun d : P o r t a b l e  
s p r e a de r s . 

Type s of Cove rage 
Achieved in BPA 

Ap p l i c a t i o n s  

Bro a d c a s t  or Sp::>t 

Broadca s t  or Sp::>t 

Broad c a s t 

Broadca s t  or Sp::>t 
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Common Name 

Sod ium 
chlo r a t e  

+ 

Trade Name 2 

Oxy Ureabor® 

Sod ium me t ab o r a t e  
+ 

Broma c i l  

Te b u t h i uron 

2 , 4-D amine 

2 , 4-D e s t e r  

Spike® l G  
Spike® 5G 

S p i ke® BOW 

Formu l a  40® 

E s t e r o n® 99® 
Concent r a t e  

Tar g e t  Vege t a t ion 
L i s t e d  on Product 

Label 

Annual and per
enni a l  gra s s e s  and 
broad l e a f  forbs . 

Annual and per
e nn i a l  gras s e s  and 
broad l e a f  forbs . 

As above . 

Annual and per
enn i a l  he rbaceous 
£ o rbs and woody 
p l a n t s  ( h a r dwoods 
and con i f e r s ) .  

Annual and p e r 
ennial he rbaceous 
s hrubs and woody 
p l a n t s  ( s hr ub s , 
hardwoo d s  and 
c o n i f e r s ) .  

Table 3-2 .  

Pe r t i ne n t  Appl i c a t i o n  
S i t e s  Recommended o n  

Prod u c t  Label 

Non -crop areas 
such as indu s t r i a l  
s i t e s  and road s i de s .  

Non -crop areas 
such as ut i l i t y  sub
s t a t i ons , transmi s s ion 
t owers and around 
p o l e s .  

A s  abo ve . 

Non-crop are a s . 

Non-crop areas such 
as r i gh t s -o f -way and 
road s i d e s . 

(C.Ont I d . ) 

Spec i f i c  BPA Use 3 

Con t r o l  of we e d s  at 
subs t a t ions . 

Co n t r o l  of we e d s  at 
s u b s t a t i o n s  and 
around po l e s . 

As above . 

Con t r o l  of we e d s  
( e . g . , noxious 
weed s )  and brush be 
neath transm i s s ion 
l i ne s  and towe r s . 

Con t r o l  of weeds 
( e . g . , noxious wee d s ) 
and br u s h  beneath 
t r ansm i s s i on line s and 
towe r s .  

BPA 
App l i c a t ion Proce dure s ,  
E q u i pment and Techn i q u e s  

Gro und : P o r t a b l e  
s p r e a de r s ; p o r t a b l e  
s p r a ye r s . 

Ground : Por t a b l e  
s preade r s .  

Ground : Por t a b l e  
s praye r s . 

Ground : P o r t a b l e  
s pr a ye r s ; hi gh-vo l ume 
hydrau l i c  ho s e  s p r a ye r s ; 
s in g l e -s t e m  t r e a t me n t  
device s .  

Aerial : He l i c o p t e r s  
wi t h  
lxxm-type sprayers . 

Ground : Por t a b l e  
s p r a ye r s ; high-vo lume 
hyd r a u l i c  ho s e  spraye r s .  

Aer i a l : He l i c o p t e r s  
w i t h  
lxxm-type sprayers . 

Typ e s  of Cove rage 
Ach i e v e d  in BPA 

App l i ca t i o n s  

Broadcas t  or Spot 

Broadcast or Spot 

As above 

Broadc a s t  or Spot 

Broad c a s t  or Spot 
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Common Name 

2 , 4 - D P  
+ 

2 , 4 -D 

Trade Name 2 

Weedone® 1 7 0  

Ta r g e t  Vege r a t i o n 
L i s ted on Pro d u c t  

La b e l  

Wo o d y  plan t s  
( s hrubs , ha r d 
w o o d s  a n d  
c o n i f e r s ) .  

P e r t i ne n t  Appl i c a t i o n  
S i t e s  Re c o mme nded on 

Prod u c t  Labe l 

Non-crop a r e a s  such 
a s  u t i l i t y  r i gh t s -o f 
way . 

Spe c i f i c  BPA Use 3 

Con t r o l  of b r u s h  be 
nea t h  transmi s s i o n  
l i n e s  and towe r s .  

� A  
Appl i c a t i o n  Procedure s ,  
Equipme n t  and Te c h n i q u e s  

Ground : High-vol ume 
hydra u l i c  ho s e  s p r a ye r s ; 
p o r t a b l e  spraye r s ; 
s i r 1 g l l· - �, L ... : m  t r v a l 11.v 1 i l  
d e v i c e s .  

Types o f  Coverage 
Achieved in BPA 

Appl i c a t i o n s  

Broadca s t  o r  Sp:it 

1 I n f o rma t i o n  pr e s e n t e d  in t h i s  t a b l e  i s  based on label spe c i f i c a t i o n s  and BPA u s e  pa t t e r n s  as o f  May 1 ,  1983 . S i n ce pro d u c t  labe l s  change 
p e r i o d i c a l l y ,  the mo s t  curre n t  label should be co� s u l t e d  for app r o p r i a t e u s e  pa t t e r n s . Fu r t h e rmore , the use pa t t e rn s  de s c r i be d  in this table shou l d  
n o t  p r e c l u d e  o t h e r  use pa t t e r n s  i f  n o t  p r o h i b i t e d b y  t h e  labe l ,  a n d  i f  t h e y  are appr o p r i a t e  f o r  B P A  vege t a t i o n ma nageme n t  s i t ua t i o n s . 

w >--' 2 Produc t s  l i s t ed in t h i s  t a b l e  are i n tended to s e r v e  as exam p l e s  of ma t e r i a l s  c u r re n t l y  used by BPA as of May 1 ,  198 3 .  This l i s t  doe s no t 
e n d o r s e  the use of s u c h  p r od u c t s  to the e >< c l u s i o n  of o t he r brands or f o r mu l a t i o ns if regi s t e r e d  and appro p r i a t e  to the BPA vege t a t i o n  man ageme n t  
p r og r am . 

3 The t e rm "we ed s "  throughout this table re f e r s  to unwa n t e d  he rbaceous p l a n t s .  The t e rm " b r u s h "  re f e r s  to unwanted wo o d y  p l a n t s ,  including s h r u b s , 
hardwoods and con i f e r s . 

"No lonqer manufactured as a cc:mnercial product . 



Summari of Herb i c i d e  U s e  Pa t t erns P r opos ed by BPA . Th e 
herbi c i de s  proposed f or u s e  by BPA , t a rg e t  veget a t i on ,  
app l i ca t i on procedure s ,  and typ e s  o f  c overage ( i . e . , spot 
v s . broadc a s t ) are l i s t ed i n  Tab l e  3 - 3 . Inspec t i on of 
Tabl e 3 - 3  i nd i c a t e s  wh i ch herb i c i d e s  are u s ed f or part i c u lar 
type s of  t a rg e t  vegetat i on and w i th wh i ch pa rt i cu la r  app l i 
c a t i on t echn i que . For e xa mp l e , s i x  herb i c i de p r odu c t s  a r e  
u s e d  f o r  brush c on t r o l  o n  transm i s s i on l i ne r i ght s -o f -way 
and are app l i ed by b r oadc a s t  t echn i qu e s  t o  vegeta t i on 
fol i age ( i . e . , d i camba ; d i c amba + 2 , 4-D ; p i c loram + 2 , 4-D ; 
2 , 4-D ami ne ; 2 , 4-D e s t e r ; and 2 , 4-DP + 2 , 4-D ) . 

Manua l Method s 

Manua l m e thod s u s e  hand l abor t o  r emove or c on t r o l  t a rg e t  
p l ant s .  Hi gh s e lect i v i ty r e su l t s  f r om t r e atment o f  i nd i v i 
d u a l  t a rg et p l ant s . As w i th spot chem i c a l  t r e a tment s ,  t i me 
and l abor r e qu i r emen t s  a r e  h i gh .  Al s o , manu a l  methods a r e  
c on s t r a i ned by vegetat i on c ond i t i on s  ( e . g . ,  den s i ty )  and 
t opogr aphy . 

Cu t t i ng .  The most  c ommon manu a l  method i s  c u t t i ng t a rg e t  
p l ant s w i th power s a w s  ( Fi gu r e  3 - 1 2 ) . Other manua l ly
operated t oo l s  s uch as a x e s , mach e t e s , a nd c l i pper s are a l so 
u s ed . Th i s  t echn i que i s  hi ghly e f f ec t i v e on spec i e s tha t  do 
not r e sprout . Con i f e r s  m u s t  b e  c u t  be l ow the l ow e s t  l i ve 
l i mb t o  prevent r e growth f rom upturned branche s ,  bu t they do 
not r e sprou t . Most hardwood t r e e s  and shrubs , however , d o  
r e sprou t and mu s t  be t r e a t e d  w i th herb i c i d e s  ( i . e . , cut 
s tump t r eatment ) to pr event r e gr owth . 

Bi g-leaf  map l e  and red a l d e r  t end t o  sprout v i gorou s ly f r om 
s t umps when c ut . B i g- l ea f  map l e  i s  known t o  c ons i s t ent ly 
sprou t f r om c u t  s tumps , rega rd l e s s  of  s i z e or t i m e of 
c u t t i ng ( Robert s 1 9 80 ) . Inf ormat i on f rom the Wa sh i ng t on 
Department o f  Natura l Re s ou r ce s ,  however , s ugg e s t s that 
b i g- l ea f  map l e  r e sprou t i ng may be r e duced by c u t t i ng in May 
and Jun e when f l owe r i ng and l e a f  development oc c u r  ( And e r s on 
p e r s . c omm . ) .  Th i s  s ugges t i on ha s not been d ocument ed w i th 
r i gorous f i e l d  exp e r i ment s .  Fu rther s t u d i e s  a r e  needed t o  
d et e rmi ne i f  s uch a r e l at i on ship betwe en f l ower i ng per i od 
and r e sprou t i ng ex i s t s  and i f  i t  can be u s e d  i n  vegetat i on 
m anagement . 

Sma l l  d i amet er r ed a lder  t r e e s  ( l e s s  than 4-6 i nch e s  
d i ameter a t  brea s t  he i ght ) a l s o  sprout cons i st ent ly when 
c u t . S t em s  greater  than s i x  i nch e s  d i ame t e r  and s t em s  cut 
dur i ng the s umme r  drou ght peri od ( Ju l y-Augu s t ) may be l e s s 
pr one t o  sprout i ng .  Th e s e  r e l a t i onships a r e  unpr e d i ctab l e ; 
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T ab l e  3 - 3 . S umma r y  o f  H e r b i c i d e  U s e  P a t t e r n s  P r o p o s ed b y  tWA f o r  i t s  V e g e t a t i o n  Manageme n t  P r o g ram 1 

Common Nttmt 

Ammon 1 um 
a u l f  aruate 

A t r a z i ne 

Browa c i l  

Browa c i l  
+ 

Diuron  

D i c amba 

P i  camba 
+ 

2 , 4 -D 

Trade Nu me 1. 

Amma te" X-N! 

A.8.t rex• BOW 
Aatrex® Nine -0® 

Hyvar® X-L 

Krova r� I 

Banve l8 4 -0 . S .  

Banvel" 4 -W . S .  

l:Sunve l •  XP 
Banve 18 SG 

Bunve l" 5 2 0  

B u n v e l "  7 2 0  

Dichl obe n i  1 Ca so ron• G-4 

G l y phosate 

Honuron 

P i c l o ram 

P i c l o r am 
+ 

2 ,  4 -D 

Prome t o n  

P r o rae  ton 
+ 

Simaz ine  
+ 

Roundup• 

Te l va r• 

To rdon" !OK 
Amdon" ! O K  

To rdon" ! O l  
Amdon" 101  

Pram! t o l  8 25r: 

Prami tol  '3 SPS 

Sod i um chlorttte 
+ 

Sod i um me t a b o r a t e  

Sod i um 
c h l o r a t e  

+ 

Oxy Ure abur• 

Sod ium � t a bo r a t e  
+ 

Broma c i l  

Tebut hi uron Spike81 lG 
S p i ke" )G 
S p ike" 80W 

2 ,  4 -D awine Formu l a  4r.JI!' 

2 , 4-D e tJ t e r  Este ron� 99® 
Conce n t r a t e  

2 , 4-DP Weedone• 1 7 0  
+ 

2 , 4 -D 
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l th i s  summa r y  covers  BPA he r b i c i d e  use pa t te r ns a11 of :lay 1 ,  1 9 83 . Since both prod u c t  regi s t ra t ions and SPA-app roved ma t e r i a l s  change pe r i o d i c ally , the m s t  current labels  and a p p r o p r i a t e  BPA autho r i t i e s  shou l d  be cons u l t e d .  

2 P rod u c t e  l i s t ed i n  t h i s  col umn a r e  i n t e nded t o  s e r v e  a s  examp l e s  of ma t e r i a l s  c u r r e n t l y  used b y  BPA as o f  :lay 1 ,  ] 9 8 3 .  
a p p r o p r i a t e  to t h e  BPA vege t a t i on manageme n t  prog ram.  

Th i a  list  doe s not  end orse  the use  of such prod u c t s  to the exc l u s ion  of other  brand8  o r  f o r m u l a t i ons i f  reg i s t e red and 

3 " Brush  con t r o l "  at  t r ansmi s tJ i o n  l i ne tJ  and towe r s  gene r a l l y  invo l v e s  s u p p r e s s i o n  of t a l l -g rowing vege t a t i o n .  ' 'Weed c o n t r o l "  ac t i v i t i e s  involve con t r o l of no xious weeds . Pro t e c t i o n  of powe r po l e s  i n v o l v e s  e l i m i na t i n g  a l l  vege t a t i o n  i n  8 sma l l  area 
a r o u n d  each pole to protect i t  f rom damage du r i n g  wi l d f i re s .  

" " Weed co n t r o l "  and " b r u s h  con t r o l "  a t  subs t a t i o n s  are  ge n e r a l l y de s i gned t o  e l iminate a l l  ve ge t a t ion i n  order t o  faci l i t a t e  safe  wo r k. i n g  cond i t i ons a t  these fa c i l i t i es . He r b i c i d e s  are also used occas iona l l y t o  p r o t e c t  t he shrubbery p l a n t e d  a t  
t hese  fac i l i t i e s  f o r  a e s t he t i c  appe a l .  





addi t i onal r e s earch i s  ne eded . For examp l e , vege t a t i on 
management on transm i s s i on l i n e r i ght s -o f -way w i l l  norma l l y  
prec lude r ed a lder f r om r each i ng s i x  i nch e s  d i ameter s i nc e  
t r e e s  o f  th i s  s i z e may s u rpa s s  6 0  f e et i n  he i ght . 

Re searche r s  at Wa sh i ng t on Depart ment o f  Na tural  Re sourc e s  
have r eported tha t red a l d e r  spr out i ng may b e  reduced by 
c ut t i ng du r i ng c e rt a i n  ph a s es o f  the moon . Th i s  r eport , 
howev er , ha s not been sub s t ant i at e d  by r e l i ab l e  s c i en t i f i c  
s t ud i e s . S t ud i e s a r e  under way by the USDA For e s t  S e r v i c e , 
Oregon S t a t e  Un i v er s i ty ,  and other o rgan i zat i on s  t o  f u rther 
c l ar i fy the spr out i ng ch arac t e r i s t i c s  of red a lder . 

Wi thout herb i c i d e  tr eatment a f t e r  cu t t i ng ,  sprout s may 
rap i d ly r e surge to o r i g i na l  h e i ght w i th i n  s everal  year s and 
at much great e r  den s i t y than the or i g i na l  s t em s  ( Newt on and 
Do s t  1 9 81 ) . Ac c e s s  f or s ub s equent manual t r eatment s i s  
the reby h i nd e r ed . Gener a l  BPA pract i c e  i s  t o  u s e  cut s t ump 
herbi c i d e appl i cat i on s  on the s t umps of r e spr out i ng spec i e s 
f o l lowi ng c ut t i ng . 

Ma nua l  c u t t i ng operat i on s  by BPA a r e  somet i me s  f ol l owed by 
s l a sh d i spo s a l  t e chn i qu e s  d e s i gned t o  r educ e f i r e ha za rd o r  
t o  i mprove a e sthet i c  appeal . Th e s l a sh i s  l opped a nd s c at
t e r ed u n i formly acro s s  the t r ea t ed area ( th e reby ha s t en i ng 
natural  d ec ompos i t i on ) . Sma l l  t r e e s  a re l i mbed on one s i de 
s o  they l i e  f l at on th e ground . Al t ernat i vely , branche s and 
s ma l l  t r e e s  are f ed i nto a mechan i c a l  ch i pper ; ch i p s  are 
spr ead over the r i ght-o f -way or depo s i t ed i n  p i l e s . St em s  
t oo l a rg e f o r  ch i pp i ng a r e  l opped and s c a t t ered w i th i n  the 
r i ght -o f -way as th e s i tuat i on requi r e s . 

G i rd l i ng .  G i rd l i ng i nvo lves  manua l ly c u t t i ng away bark and 
camb i a l  t i s s u e s  around the trunk of t a rget tre e s .  Con i f e r  
spec i e s a r e  k i l l ed by thi s t r eatment , but hardwood s f r e
quent ly w i l l  re sprou t below the g i rd l e  unl e s s  the c u t  i s  
t r e a t ed w i th herbi c i de . Gi rd l i ng r e s u l t s  i n  s t and i ng d ead 
t r e e s  ( i . e . , sna g s ) wh i ch a r e  l e f t  to dec ompo s e  and f a l l  on 
thei r own . It  i s  r a r e ly pract i c ed by BPA but may be appro
pr i at e  whe re l a rge t r ee s cannot be s a f e ly f e l l ed by c ut t i ng . 

Topp i ng a nd Prun i ng . Topp i ng i nvolves c ut t i ng a t r ee at 
some he i ght up th e trunk t o  prevent i t  from grow i ng i nt o  
t r ansmi s s i on l i n e s  o r  m i c rowave beam paths w i thout f e l l i ng 
th e who l e  t r e e . Prun i ng i s  the r emova l o f  s e l ected branche s 
f r om t r e e  t r unk s f o r  the s ame pu rpo s e s . Th e s e  h i gh ly l abor
i ntens i v e t e chn i que s are u s ed by BPA i n  spec i a l  s i t uat i on s  
whe r e  i t  i s  d e s i rable t o  l eave t r e e s  i n  p l a c e  a s  v i s u a l  
s c reens ( e . g . , a long road s or s t r eam ) . 

3 3  



Hand Pu l l i ng and Hoe i ng . Subs ta t i on weed c ont r o l , r i ght 
o f -way nox i ou s  weed contro l ,  and wooden po l e  protec t i on 
theoret i c a l ly can be a c c omp l i shed by hand pul l i ng a nd 
hoe i ng . Weeds tha t r e sprout from root s to c k s  o r  root fra g 
ment s i n  the s o i l a r e  not c ontr o l l ed by the s e  method s . Such 
manua l t r ea tment s a r e  extremely labor i nt en s i ve ,  a r e  not 
pract i ca l  f o r  large a r e a s  s uch a s  s ubstat i on s w i t chyard s ,  
a nd a r e  not used by BPA . 

Mechani c a l  Me thod s 

Mecha n i c a l  me thod s employ mach i ne s  t o  r emove o r  cont r o l  
t a rget vegetat i o n .  The s e  a r e  nons e l ec t i ve method s i n  that 
a l l  p lant s on a s i t e a r e a f f ec t ed . Us e o f  mach i ne s  may be 
r e s t r i c t ed , howe ver , to pat che s of t a rget plant s .  Me cha n
i ca l  me thod s may be hi gh ly e f fec t i ve at contro l l i ng b r u sh on 
gent l e  topogr aphy w i th f ew s i t e  ob s t ac l e s .  Mos t  mecha n i c a l  
equ i pment i s  not s a f e t o  opera t e , however , on s lope s  over 
3 0- 3 5  percent . The s e  metho d s  a r e  a l so con s t r a i ned whe r e  
s o i l s  a r e h i ghly s u s c ept i b l e  t o  c ompac t i on o r  e ro s i on .  S i t e  
obs t ac l e s  such a s  rock s ,  s t ump s , o r  logs a l so r edu c e  the i r  
e f f i c i ency . Because o f  the s e  l i mi ta t i on s , BPA d o e s  not 
propo s e  to use mechani c a l  method s  i n  i t s  vegetat i on manage
ment progr am . 

Scar i f i c a t i on . Crawler  t r ac tor s equipped w i th b r u sh b l ades  
or rak e s  may be  u s ed t o  phy s i c a l ly uproot woody plant s .  By 
a c omb i na t i on of c ut t i ng a nd l i f t i ng act i on ,  root s a r e  
r i pped o u t  and bu r i ed o r  pu shed t o  brush p i l e s , where they 
may be l a t er burned . D i s r upt i on o f  the s o i l  s u r f ac e  i s  
s eve r e ;  e ro s i on may be a subsequent prob l em . 

Chopp i ng ,  Cut t i ng o r  Mowi ng . Mechani z ed , heavy equ i pment 
w i th h i gh-speed rot a ry blad e s  may be u s ed t o  cut , chop , 
f l a i l ,  o r  shred woody vegetat i on on r i ght s-o f-way . Ve geta
t i on i s  typ i c a l ly c u t  o f f  nea r ground l eve l , l ea v i ng l ow 
ground cover o f  gra s se s  a nd other herbac eous p l ant s .  
Examp l e s  o f  thi s type o f  equ ipment a r e  known a s  bush-hog , 
Track-Ma c k , a nd Hydro-Ax . Th e e qu i pment avai l ab l e  a t  the 
pre sent t i me ,  howev e r , i s  not c apab l e  of pe rform i ng s a f e ly , 
neat ly , o r  e f f i c i ently on the s t eep t opogr aphy cha r a c t e r 
i s t i c  o f  mo s t  BPA r i ght s -o f -way whe r e  woody veget a t i on i s  a 
problem . 

B i o l og i c a l  Methods 

B i olog i ca l  t r eatment s emp loy v a r i ou s  types o f  b i o lo g i c a l  
orga n i s m s  t o  control or compet e  w i th t a rget veget a t i on . BPA 
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i s  c u r r ent ly c onduc t i ng mu l t i -year e xpe r i ment a l  s t ud i e s o f  
seve r a l  me thod s .  

Control o f  Weeds by I n t roduc ed I n s ec t s .  Weed control  
through the u s e  o f  na t u r a l  b i olog i c a l  agent s ,  s u ch a s  
m i croorgan i sms , i nsect s ,  o r  o ther a n i ma l s  i s  th eoret i ca l ly 
a t t r ac t i ve . Advantages o f  th i s  approach i nc lude pot ent i a l  
e f f ec t i venes s ,  s e l ec t i v i ty f o r  only part i cu l a r  t a rget 
spec i e s , and abi l i ty t o  be s e l f -s u s t a i n i ng ,  ene rgy 
e f f i c i ent , and i nexpen s i ve over the l ong t erm ( Hu f f a k e r  
1 9 7 1 , Ba t r a  1 9 8 2 ) . Howeve r , development o f  s u i tab l e  and 
s uc c e s s f u l  cont r o l  agents c an i nvolve cons i derab l e  t i me and 
expens e .  Con t r o l  agent s mu s t  be hos t -spec i f i c ( i . e . , a t t a c k  
o n l y  t h e  t a rget spec i es )  t o  pr event c ros s-over damage t o  
d e s i rab l e  c r ops o r  vegetat i on .  Thi s  requ i r ement l i m i t s  the 
l i k e l ihood of c ont r ol l i ng the w i de var i ety of weed spec i e s 
encountered i n  na t u r a l  envi ronment s .  Unforeseen s i d e  
e f f e c t s  o f  i nt r oduced agent s a r e  pos s i bl e . To d a t e , most 
succes s f u l  u s e s  of th i s  me thod have i nvolved c on t r o l  o f  
e xot i c  weed s . 

B i o log i c a l  c ont r o l  o f  weeds u s i ng i n sect s has had s ome out
s tand i ng succ e s s e s  ( s e e  Hu f fa k e r  1 9 8 1 , Andres 1 9 8 0 , Ba t r a  
1 9 8 2 ) . S t . Johns wort o r  Klamath weed ( Hype r i cum pe r f oratum ) 
has been cont ro l l ed i n  Ca l i for n i a by Ch rysol ina qua dr igem i na 
beet l e s . I n  Ind i a  and Au s t r a l i a ,  p r i c k ly pear c a c t u s  
( Opunt i a  spp . ) ha s been con t r ol l e d  by s c a l e  i ns ec t s  
( Da c tylop i u s  opunt i ae ) , moths ( Ca c tob la s t i s  c a c t orum ) and 
cor e i d  bug s ( Che l i n i dea spp . ) .  Th e range weed , Lantana 
c ama ra , has been c ont r o l l ed i n  Hawa i i by s everal  f ol i age 
f eed i ng i ns e c t s .  Mos t  succes s fu l  exampl e s  i nvol v e  control  
of  exot i c  weeds  e s t ab l i shed ou t s i de the i r  natural  r ange s and 
the r e f o r e  not held i n  check by a c omp l e x  o f  nat u r a l  enem i e s . 

BPA part i c i pa t e s  w i th s t a t e  a genc i e s a nd l oc a l  Weed Cont r o l  
Di s t r i c t s  i n  a program u s i ng the c i nnaba r moth ( T1r i a  
j ac obaea ) and a f l ea beet l e  ( Long i t a r s us j ac obaea to c on
t ro l  tansy ragwort ( Senec i o  j ac obae a ) , a n  i nt roduc ed nox i ou s  
weed poi s onous t o  l i ve s t ock . Co l on i e s  o f  these herbi vor ou s 
i n s e c t s  a r e  i n troduced on i nf e s t e d  r i ght s -o f -way i n  att empt s 
t o  e s tabl i sh them a s  s el f - s u s t a i ni ng predators  on the 
ragwort . Th i s  program has ha d var i ab l e  suc c e s s  depend i ng on 
th e abi l i ty of i nt roduc ed c o l oni es to s u r v i ve i n  l oc a l  
c ond i t i on s  ( Shon per s .  c omm . ) .  I n  gener a l , r e su l t s  u s i ng 
th i s  t echn i que t o  c ontrol  r a gwort i n  Oregon , Wa sh i ng t on and 
Ca l i f orn i a  have been m i xed ( Hawk e s  1 9 6 8 ) . 

In w e s t e r n  Mont ana , b i ol og i ca l  weed c ontrol r e s ea rch u s i ng 
i n t r oduced i ns ec t s  began i n  1 9 4 8  t o  c ontr o l  St . Johnswort 
( Hype r i cum p e r f oratum ) . S i mi l a r  r e search t o  c ont r o l  spot ted 
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knapweed ( Centaurea mac u l o s a ) and musk th i s t l e  ( Ca rduus 
mu tan s ) began in 1 9 7 3  and 1 9 7 4 ,  r e spec t i vely . I n s ec t 
popu l at i ons have become e s t abl i shed on e ach o f  these weed s , 
w i th suc c e s s f u l  control ob served on St . Johnswo rt and musk 
th i s t l e  ( Ni chol son per s .  c omm . ) .  

Introduced i ns ec t s  a l s o  prov i d e  v i ab l e  b i olog i c a l  con tro l 
for  ru sh s k e l e t onweed ( Chondr i l l a  j u nc ea ) , d i f f u s e  k napweed 
( Centaurea d i f fu s a ) , musk thi s t l e  ( Ca rduus mut a n s ) and 
Da lmat i an toad f l a x  ( Li nar i a  d a l mat i c a ) i n  e a s t ern Wa sh i ng t on 
( Go rman per s . comm . ) .  

BPA has  not part i c ipated i n  b i o l og i ca l  c ontrol e f f ort s oth e r  
than for  t ansy ragwort . However , i f  a weed i s  the ob j ec t  o f  
a n  a c t i v e weed c ontrol campa i gn and BPA ' s act i on s  have 
con t r ibut ed t o  the weed probl em , BPA w i l l  coopera t e  w i th the 
b i ol og i ca l  cont rol  e f fort s of l oc a l  Weed Cont r o l  Di s t r i c t s .  

Estab l i shm ent o f  S t ab l e , Low- Gr ow i ng Plant Spec i e s . Th e 
l ong-t erm goa l o f  r i ght-o f-way b r ush cont r o l  i s  the e s t ab
l i shment and ma i n t enanc e of low-growi ng vegetat i on tha t does 
not i nt e r f ere w i th t r an sm i s s i on l i nes or hamper a c c e s s .  
Trad i t i ona l method s ( i . e . , chem i ca l , manua l ,  a nd mechan i c a l ) 
f or ach i ev i ng th i s  goa l a r e  correct i v e i n  that they a c t  t o  
r emov e t a l l -grow i ng plant s tha t have a l r eady e s t ab l i shed o n  
a s i t e . A b i olog i ca l  me thod o f  b r u sh cont r o l  i s  t o  plant 
and enc oura g e  l ow -grow i ng spec i e s that w i l l  occ upy grow i ng 
space a nd c ompet e w i th target  spec i e s .  Th i s  method i s  
preventat i v e  i n  that f avored l ow-grow i ng spec i e s  a c t  t o  
pr event t h e  e s tabl i shment o f  t a l l-g r ow i ng p lant s . 

Var i ou s  shrub , f e rn and gr a s s  spec i e s w i l l  suc c e s s f u l ly 
out-compe t e  t r ee s e edl i ng s  over long pe r i od s  o f  t i me .  
Salmonber ry ,  ceanothu s ,  b l a ckb e r ry , bracken f er n , and p i n e 
g r a s s  a r e examp l e s  o f  the many c ommon prob l em spec i e s f or 
t i mber r eg enerat i on i n  the Pac i f i c  No rthwe st . Mechan i sm s  o f  
suc c e s s f u l  compet i t i on a r e  u s ua l ly shad i ng a nd d eplet i on o f  
soi l moi s t ure and nu t r i ent s ( Taber 19 7 7 ) . 

Some pl ant spec i e s  may i nh i b i t  th e gr owth o f  other spec i e s 
through the e f f ec t s  o f  metabol i c  by-produc t s .  Th i s  type o f  
det r i ment a l  b i ochemi cal i nt erac t i on between p l ant spec i e s i s  
known a s  a l l e lopa thy . I n  th e ea stern Uni t e d  Stat e s ,  golden
rod ( So l i dago spp . ) ,  b r acken f er n ,  a nd s everal g r a s s  spec i e s 
a r e  known t o  i nh i b i t t r e e  e st ab l i shment by mean s o f  a l l e 
l opathy . Ti l lman ( 1 9 8 2 ) h a s  r e commended r e s ea rch t o  
i dent i fy a l l elopath i c spec i e s a n d  t o  deve lop m e a n s  f o r  
r eg enerat i ng such spec i e s a s  a method o f  pr event i ng t r e e  
e s t ab l i shment on r i ght s -o f -way . 
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S e veral s t ud i e s have i nvest i ga t ed the a l l e l opath i c  potent i a l 
o f  p lan t spec i e s i n  the Pa c i f i c  No rthwe s t . St ewa rt ( 1 9 7 5 ) 
d emons t r a t ed a l l e lopathi c  e f f e c t s  o f  w e s t ern bracken 
( Pt e r i d i um aqui l i num ) on several  shrub spec i e s . Del Mora l  
and Ca t e s  ( 1 9 71 ) showed tha t v i ne map l e  ( Ac er c i rc i na tum ) 
i nhib i t s  c e rta i n  plant spec i e s  through a l l e lopathy . No 
s t ud i e s ,  however , have i nvest i ga t ed spe c i f i c a l ly a l le l opa thy 
a s  a means o f  r i ght-o f -way veg e ta t i on management . Fu rther 
r e s ea rch i s  needed . 

I n  the northea stern Un i t ed S t a t e s , s t able shrub c ommun i t i e s  
on transmi s s i on r i ght s -o f -way have r e s i s t e d  t r e e  i nva s i on 
f o r  a t  l ea s t  1 5  yea r s  ( Ni e r i ng a nd Goodwi n  1 9 7 4 ) . Ri cha r d s  
( 1 9 7 3 )  ha s d e s c r ibed s t ab l e  meadow veget a t i on i n  Ne w Yor k  
s ta t e ; perenn i a l  meadow g r a s s e s  f o r m  d en s e  s od and heavy 
ma t s  o f  dead top s  ( a f t er the growi ng season ) to prevent tree  
s e eding e s t ab l i shment . 

Un i ver s i ty o f  Wa sh i ngton r e s earche r s  have s t ud i ed the 
succ e s s  of t r e e  r egenerat i on on f o r e s t  s i t e s  t o  wh i ch 
w a s t ewat e r  t r eatment s l udge had been app l i e d  i n  1 9 7 4 ( Taber 
et a l . 1 9 8 2 ) . Pe r enn i a l  and annu a l  rye gra s s e s  w e r e  s eeded 
i n i t i a l ly to dry out the s l udge . Ov er the past e i ght year s ,  
Doug l a s -f i r  seed l i ng s  were plant ed on th e s i t e s  s ev e r a l  
t i me s  b u t  have s u f f ered 1 0 0  p e rc ent mort a l i ty .  Do ug l a s- f i r  
mort al i ty wa s a t t r i buted at l ea s t  part i a l ly t o  suc c e s s f u l  
c ompet i t i on by g r a s se s  f or mo i s ture , l i ght , and nut r i ent s 
and t o  chem i c a l  i nhi b i t i on ( i . e .  a l l e l opathi c i nt e r f e renc e )  
by the rye g r a s s e s . Re s earch on the pot ent i a l  o f  s l udge 
appl i ca t i on s  and rye gra s s  seed i ng s  for r i ght-o f -way 
management has been s ugges t ed by Taber e t  a l .  ( 1 98 2 ) . 

The Vegeta t i on Management Depa rtment a t  B r i t i sh Col umbi a 
Hydro and Power Au thor i ty ( BC Hyd r o )  ha s r e c ent ly i n i t i a t ed 
measures  t o  enhanc e the abi l i t y o f  l ow-grow i ng plant spec i e s 
t o  prevent the e s t ab l i shment o f  t a l l-grow i ng prob l em sp ec i e s 
on r i ght s -o f -way ( Mi l l er per s .  c omm . ) .  Wherever f ea s i b l e , 
t a l l-growing p lant s a r e  s e l ect i vely r emoved and l ow-gr ow i ng 
spec i e s a r e  mainta i ned on r i ght-o f -way s i t e s  ( s i m i l a r ly t o  
BPA ' s pol i cy ) . On s ome s i t e s  o n  Vancouver I s l and , shrubs 
such as sa lmonber ry ( Rubu s spec tab i l i s ) , s a l a l  ( Ga u l the r i a  
sha l l on ) , and huc k l eberry ( Va cc i ni um spp . ) f orm s t abl e  p l ant 
cover tha t i s  not i nvaded by tree spec i e s ov e r  the l ong t e rm . 

BC Hydro h a s  e st abl i shed expe r i mental p l o t s  i n  c oa s ta l  a r eas 
where red alder ( Alnus r ub r a ) i s  pred i ct ed t o  become a 
problem spec i e s . On the s e  p l ot s ,  the und e r s t ory shrub 
vegetat i on w i l l  be prot ected dur i ng c ons truct i on and sa l a l  
w i l l  b e  p l anted i n  order t o  p r e vent e s tabl i shment and 
growth of a lder s . I n  gene ra l ,  i t  i s  d e s i r ab l e  to develop 
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p r e s c r ipt i on s  f o r  c l ea r i ng o f  r i ght-o f-way be fore construc
t i on ;  low-growi ng spec i e s  tha t cast  heavy shad e wou l d  be 
r e t a i ned to d i scourage t r ee e s t abl i shement on the r i ght s
o f-way . 

BC Hyd r o  i s  c on s i de r i ng f e rt i l i zat i on t o  enhance the v i gor 
o f  l ow-g rowi ng spec i e s ; however , it ha s dete rmi ned that 
p l ant i ng o f  l ow-g r owi ng spec i e s i s  t oo expen s i ve at th i s  
t i me ( M i l l e r  per s . c omm . ) 

Pr e s c r i bed Gra z i ng . Dome s t i c  l i ve s t ock c an be e f f ec t i ve a t  
cont rol l i ng veget at i on i n  c ert a i n  s i t uat i on s . Goat s have 
proved to be an e f f ec t i ve t ool for c ontrol of b r u sh r egr owth 
on chapar r a l  f u elbreak s i n  s outhern Ca l i forn i a  ( Green and 
Ne we l l  1 9 8 2 ) . They c on sume a w i de v a r i ety of p l ant spec i e s  
and a r e  r e l a t i ve ly non s e l ec t i ve o n  f i r s t -year brush 
regrowth . Goat s ,  howeve r , c annot be expec t ed t o  c ontrol  
t a l l ,  mat u r e  bru sh due t o  i t s  low pa latab i l i t y and 
i na c c e s s ib i l i ty .  Ef f ec t i ve f u e lbreak c l ear i ng r e qu i r e s  
s u f f i cent goat stock i ng t o  eat a l l  l eaves f rom a l l  brush 
sp ec i e s t wo o r  thr e e  t i me s per year . Pr ob l em s  a s soc i ated 
wi th goat management are road acc e s s  du r i ng wet weathe r ,  
f e nc i ng ,  herd i ng ,  wa t e r  and s upp l emen t a l  f e ed i ng ,  prot ec t i on 
f r om predator s ,  d i s e a s e , and poi son plant s ( Green and Newe l l  
1 9 8 2 ) . Th e appl i cabi l i ty o f  goat s t o  control r i ght-of-way 
brush i n  the Pac i f i c  Northwe s t  ha s not been s t ud i ed . 

Na t i on a l  f o r e s t s  i n  Or egon and Ca l i f or n i a have c onduc t ed 
t r i a l s  o f  brush control w i th herded sheep ( s ee Newt on and 
Do s t  1 9 81 ) . Th i s  t echn i que depend s on the abi l i t y o f  a 
herd sman t o  c ont rol  band s o f  sheep on area s t o  be t r ea t ed . 
Fenc i ng i s  a v i able but expen s i ve a l t e rnat i ve t o  h e rd i nq . 
Sheep can c on sume l a rg e  amount s o f  newly sprou t e d  woody a nd 
herba c eo u s  vegetat i on a t  c e rt a i n  t i me s o f  the year  when 
p l ant s are palatabl e ( Newt o n  and Dos t  1 9 81 ) . 

Pa l a t abi l i ty o f  t a rget vegeta t i on on r i ght s-o f-way a l s o 
va r i e s  among plant spec i e s . BPA rec ent ly funded a s i mu l a 
t i on s t udy by Wa shi ngton S t a t e  Un i ve r s i ty t o  t e s t the 
f e a s i b i l i ty of sheep gra z i ng for brush cont r o l  ( BPA Cont ract 
No . 1 4 - 0 3 - 7 3l l n ) . Veget at i on i nvent or i e s  on r i ght s-o f-way 
wer e  c ompared to veget at i on ut i l i zat i on by dome st i c  sheep on 
s i m i l a r  a r e a s ;  s i mu l at i on model s  were  d ev e l oped b a s ed on 
the s e  dat a . Re s u l t s o f  the s t udy were va r i ab l e  d epend i ng on 
vegeta t i on type a nd t arget sp ec i e s palatab i l i ty ( Zamora and 
Ne l son n . d . ) .  

I n  gener a l , the s i mu l at i on s t udy p r ed i c t ed that g r a z i ng by 
sheep a t  mod e r a t e  stocki ng l e ve l s  wou ld not c a u s e  rap i d  o r  
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s i gn i f i c ant chang e s  i n  the r a t e  o f  t a rg e t  t r e e  e s t abl i sh
ment . Pr i ma ry t a rg e t  spec i e s , red  alder  and Doug l a s - f i r ,  
a r e  very l ow i n  palatab i l i ty t o  sheep . Th e s tudy d i d pre
d i c t  mode r a t e  reduc t i on i n  tree regenera t i on i n  th e grand 
f i r  fore s t  t ype . At h i gh s t ock i ng d ens i t i e s ,  sheep g r a z i ng 
would l i k e ly promot e  s o i l eros i on yet  wou l d  not sub s t a n
t i a l ly c ont r o l  c on i f e r  regener a t i on i n  the w e s t e r n  heml ock 
o r  w e s t e r n  red cedar f or e s t  type s .  

BPA p l an s  no add i t i ona l s tud i es o f  pr e s c r i bed gr a z i ng f o r  
r i ght-of-way b r u s h  con t r o l  a t  th i s  t i me . 

W i ld l i f e Management . Va r i ou s  w i ld l i f e spec i e s  f e ed on a nd 
d e s t r oy t r e e  seed l i ng s . Den s e  meadow gra s s e s  prov i d e  
opt i mum hab i tat  f o r  meadow vol e s ; h i gh p opu l a t i on s  o f  vol e s  
c a n  prevent t r ee e s tabl i shmen t  b y  c onsum i ng seed s and by 
g i rd l i ng s e ed l i ng s  a nd s apl i ng s  ( i . e . , e a t i ng the b a r k  
around the s t em ) . Black-t a i l ed d e e r  c ommonly brow s e  o n  
shoot t ip s  and bud s o f  pala table t r ee spec i e s ( e . g .  Doug l a s
f i r ) . I n  a s t udy o f  s ludg e f e rt i l i zat i on o f  for e s t  s o i l s  
near Seatt l e ,  vol e s  and d e e r  have h e lped c a u s e  1 0 0  p e rc ent 
mort a l i ty o f  planted Dougla s -f i r  s e ed l i ng s  over an e i ght 
year per i od ( Tabe r e t  a l . 1 9 8 2 ) . 

BPA , the C i ty of Sea t t l e  Depa rtment o f  Wat e r ,  and s c i ent i s t s  
a t  the Un i ver s i ty o f  Wa sh i ng t on have developed c oop e r at i vely 
a s t udy to t e s t  the f ea s i bl i ty o f  u s i ng herbi vorous w i l d l i f e 
spec i e s ( e spec i a l ly vol e s  a nd black-t a i l ed d e e r ) t o  c ontrol  
t a rget spec i e s on  r i ght s -o f -way ( BPA Sol i c i t at i on No . 
DE-RP 7 9- 8 1 BP 2 9 31 5 ) . H i gh popu lat i ons o f  thes e  spec i es w i l l 
be promot ed by va r i ou s  techn i qu e s  t o  enhanc e the i r  hab i t at s .  
Th e r e s ea rch pr o j ec t  w i l l  bu i ld on 1 0  years  o f  s t udy by the 
Un i ver s i ty of Wa sh i ngton on Seat t l e  wat e r shed land s .  S t udy 
goa l s  a r e  to c r e a t e  env i r onment s whe r e  t a rg e t  t r ee s  d o  not 
regenerat e ,  to e s t ab l i sh low ma i nt enanc e plant c ommun i t i e s ,  
a nd t o  promote h i gh w i ld l i f e va lues  ( Taber e t  a l . 1 9 82 ) . 
The s t udy w i l l  run through l a t e  1 9 8 3 . 

The s t udy d e s i gn i nc ludes mecha n i c a l  s c ar i f i cat i on t o  r e move 
woody spec i e s  and prepa r e  s i t e s  for plant i ng ,  f e rt i l i za t i o n ,  
s e ed i ng o f  g r a s s e s  a nd c love r s  i n  the center a r e a s  o f  
r i ght s -o f -way , and promot i on o f  f ru i t -produc i ng shrubs a long 
r i ght-of- way marg i ns . Ex c losure p l o t s  w i l l  be c on s t r uc t ed 
t o  c ompa r e  the i mpac t s  o f  d i f f erent type s o f  w i ld l i f e  on 
t r ee r egenera t i on . W i ld l i f e u s e  and t r e e  s e ed l i ng s u r v i va l  
w i l l  be mon i t ored . The ove ra l l  s t udy ob j ec t i ve i s  t o  d e t e r 
m i ne opt i ma l  c omb i nat i on s  o f  p l ant spec i es ,  s o i l pr epara
t i on , and f e r t i l i za t i on tha t w i l l  enhanc e w i ld l i f e u s e  and 
thereby t re e  r egenerat i on f a i lure . 
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Pre l i mi na ry r e s u l t s  o f  the w i ld l i f e manag ement s t udy 
i nd i c ate that i t  i s  a u s e f u l  method for ma i nt enanc e of  
r i ght -o f-way veget at i on on s ome type s of  s i t e s . A d ense 
gra s s  cover ha s been e s t ab l i shed on th e study areas through 
mulch i ng and f er t i l i zat i on ; ung u l a t e  u s e  o f  the s e  a r ea s i s  
th ree t o  four t i m e s  the u s e  o f  control area s ( We s t  pe r s . 
c omm . ) .  On moi st s i t e s , a dense g r a s s  s od has b e en produced 
that i s  r e s i s t ant t o  tree i nva s i on and the refore  s t abl e  over 
the long t e rm . On d r i e r s i t e s , p e r i od i c  mulch i ng may be 
nec e s s a ry to ma i nt a i n  the dense s od . Bec ause  mecha n i c a l  
equipment i s  nec e s sa ry t o  app ly mu lch , thi s method would b e  
l i m i ted t o  gent l e  t e r ra i n . 

Mu l t ipl e U s e Ar rangemen t s  w i th La ndown e r s  

Mos t  BPA r i ght s -o f-way a r e  acqu i red through eas ement s for  
c ons t ruc t i on ,  ope rat i on and ma i nt enanc e o f  t r ansmi s s i on 
l i ne s  only . Ti t l e  t o  the r i ght-o f -way for a l l  other u s e s  i s  
r e t a i ned by the landowner . O f  the 8 4 , 0 0 0  a c r e s  o f  BPA 
r i ght-of-way requ i r i ng brush con t ro l , only 2 percent ( about 
1 , 7 00 a c r e s ) i s  owned i n  f e e by BPA . Appr ox i ma t e ly 2 7  
percent ( 2 2 , 7 0 0  a c r e s ) i s  adm i n i s t ered by va r i ou s  s t a t e  and 
f ederal  l and manag ement agenc i es .  More than 70 p e rc ent 
( 5 8 , 8 0 0  a c r e s ) of BPA r i ght -o f -way i s  own ed by pr i va t e  
i nd i v i dua l s  or c o rporat i ons . U l t imat ely , d ec i s i on s  r ega rd
i ng mu l t i p l e  use r e s i d e w i th th e landowner or l and manage r .  

I t  i s  BPA pol i cy t o  p r omot e the development o f  c ompa t ib l e  
and mutua l ly bene f i c i a l  u s e s  o f  BPA r i ght s -o f -way b y  l a nd 
owne r s . Ma ny u s e s o f  r i ght s-o f-way el i m i na t e  potent i al ly 
t a l l -growi ng vegeta t i on .  Int ens i v e agr i c u l t u r e  ( e . g . ,  row 
and f i e ld c r ops , orchard s ,  p a s t u r e l a nd s )  and r ec r e a t i on 
fac i l i t i e s ( e . g . , play f i e l d s , managed pa r k l and s ) a r e  
mu l t i p l e  u s e s  hav i ng l ong-t e rm c ompa t i b i l i ty w i th t r ans
m i s s i on l i ne s  ( Fi gu r e s  3 - 1 4 ,  3- 1 5 ,  and 3 - 1 6 ) . Th e t ot a l  
a r ea o f  BPA r i ght-o f-way i s  about 2 0 0 , 0 0 0  ac . Appr ox i ma t e ly 
1 1 6 , 0 0 0  a c  ( 5 8 p e rc ent ) o f  the t ot a l  i s  occ up i ed by 
c ompat i b l e  u s e s a nd the r e f or e  does not r equ i r e  vegetat i on 
management by BPA . 

On the 5 8 , 8 0 0  r i ght-o f-way a c r e s  h e ld by pr i vat e  owners and 
requ i r i ng b r u sh c ontrol , BPA pu r s u e s  i t s  pol i cy of promot i ng 
c ompat i bl e u s e s . One means o f  pr omot i ng mu l t i p l e  u s e  i s  
thr ough e s tabl i sh i ng mu l t ip l e u s e  agreement s w i th land
owne r s . Under s uch agre ement s ,  l a ndowner s  agree  t o  ma i nta i n  
r i ght-of-way vegetat i on i n  a ma nner tha t does not i nt e r f e r e  
w i th t r an s m i s s i on l i ne s  o r  b l ock a c c e s s  t o  t ransmi s s i on 
s t r uc t u r e s . I n  turn , BPA a g r e e s  t o  r e l i nqu i sh a l l  vege
tat i on control  r i gh t s  on the r e spect i ve owne r ship wh i l e the 
agr eement i s  in forc e . BPA prov i d e s  no r e i mb u r s ement s t o  
l andown e r s  f or ma i nt enance work . " Ch r i s t ma s  T r e e  Ag r e e
ment s "  perta i n  t o  Ch r i s tma s t r e e  pl anta t i ons ( Fi gure 3 - 1 3 )  
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FIGURE 3 - 1 3 . Chr i s tma s Tree Planta t i ons a r e  Establ i shed on Tr a n sm i s s i on L i ne 

Rights-of-Way Under " Ch r i s tmas Tree Ag r e ements " Between BPA and Landowne r s . 

FIGURE 3 - 1 4 . I ntens i ve Ag r icu ltu r e  Such as I r r igated Row Crops i s  a Land 

Use Compat ible w i th Transm i s s ion L i n e s . 
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FIGURE 3 - 1 5 . Fr u i t  Orchards a r e  Also an Ag r i culture Use Compa t i ble W i th 

Tr ansmi s s ion L i ne Oper a t i on . 
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FIGURE 3-16 . I n  Res i dent i a l  Area s , Transmi s s ion L i n e  Righ ts-of-Way a r e  

Fr equently U s e d  f o r  P l ay f i e ld s  a n d  P a r k l a nd s . 
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wh i l e  " Tr e e  a nd B r u sh Cont r o l  Agr e ement s "  p e rt a i n  t o  l and s 
managed for  other p u rpos e s . I f  landowner s  fa i l  t o  ma i nt a i n  
veg etat i on a s  spec i f i ed by the agr eement s ,  BPA i s  r equ i r ed 
to g i ve w r i t t e n  not i c e . Af t e r  6 0  day s , BPA may a c t  t o  
remove o r  c ontrol  t r e e s  o r  b r u sh a s  nec e s sa ry t o  ma i nt a i n  
sys t em re l i ab i l i ty . 

Th e s u cc e s s  o f  mu l t i p l e  u s e  agreement s depends on the s t a
b i l i ty o f  the veget at i on a s  manag ed und e r  the a greement . 
Because Ch r i stmas  t r ee p l ant a t i on s  a r e  c ompr i s ed o f  p ot en
t i a l ly t a l l -grow i ng spec i e s ,  they a r e  v e ry unstab l e , a r e  
o f t en abandoned b y  l a ndowne r s , a n d  e vent ual ly r equ i re 
c ontrol  by BPA . I n  c on t ra s t , c r ops and pa s t u r e  i n  pro
duc t i ve agr i cu l t u r a l  a r eas a r e  h i ghly s tab l e  due to the 
f i nanc i a l  i nc ent i ve s  f or the landown e r . 

BPA ' s s u c c e s s  w i th T r e e  and B r u sh Cont r o l  Agr e ement s i s  
h i ghly va r i abl e . I n  the Puget Sound Area , a gr e ement s a r e  
e s t ab l i shed w i th more than 1 0 0  l a ndowne r s . Le s s  than 
5 percent o f  the agreement s a r e d e fa u l t ed , r equ i r i ng BPA 
c ontrol o f  t r ees  or brush ( Bort e r  pe r s . c omm . ) .  In the 
Lower Columb i a  ( Port l and ) Ar e a , near ly 1 00 p e rcent o f  
Ch r i stmas t r e e  agre ement s a r e d e f au lt ed ( Ac t on per s . c omm . ) .  

BPA ' s enab l i ng legi s lat i on l i mi t s  i t s  ac t i vi t i e s t o  pow e r  
acqu i s i t i on ,  market i ng ,  a n d  d i s t r i but i on a nd thereby p r e
c ludes anc i l l a ry c omme rc i a l  ent e rpr i s e s  s u ch a s  agr i c u l t u r a l  
a c t i v i t i e s  o r  Ch r i s t ma s  t r e e  pl antat i ons o n  i t s  own l and s . 

Sever a l  ut i l i t i e s i n  th e eas t e r n  Un i t ed S t at e s  have 
a t t empted to s et up c os t - shar i ng prog r ams t o  s t i mu l a t e  
ma i ntenanc e o f  r i ght s -o f -way by landowne r s .  Cos t -sha r i ng 
l ev e l s  a r e l i mi t ed by l ong-t e rm ma i nt enanc e expend i t u r e s  o f  
ut i l i t i e s s i nc e  cos t s  above th i s  l e v e l  wou l d  have t o  b e  
pa s s ed o n  t o  c onsume r s . 

Th e Tenn e s s e e  Va l l ey Au thor i ty ( TVA ) , i n  c on j unct i on w i th 
the Tenne s s e e  Wi ld l i f e Re sou r c e s  Agency , dev i sed a pe r i od i c  
c o s t - sha r i ng s cheme wher eby l andowne r s  wou ld be pa i d  only 
for c omp l et e d  r i ght -o f -way ma i nt enance and w i ld l i f e  habi tat  
i mpr ovement work ( Fowl er et a l .  1 9 7 6 ) . TVA wou ld i nspect 
each c ooperat i ng l and ownersh i p  du r i ng r egu l a r l y  s chedu l e d  
m a i n t enance t o  ensure r i ght s - o f-way a re k ept i n  a c ond i t i on 
c ompat ibl e w i th e l ec t r i ca l  transmi s s i on .  Cos t -sha r i ng 
paymen t s  wou ld be 7 5  perc ent o f  the cost  t o  TVA t o  r e c lear  
r i ght s -o f-way i f  l andowner s d e fau l t  on the i r  a greement s .  

TVA and the Tenn e s s e e  Wi l d l i f e Re s ourc e s  Ag ency p r omoted the 
cos t -shar i ng program ext ens i ve ly ,  but th e promot i on a l  e f f ort 
was r e l a t i vely unsucc e s s ful . On ly one l andowner s i gned an 
agreement und er th e program and he d e fau l t e d  on h i s agreement 
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a f t e r  one t r ea tment rota t i on ( Hu d s on pe r s . c omm . ) .  In  
genera l , l a ndowne r s  were not recept i v e  to perf ormi ng th e 
veget at ion c ontrol  work i n  exchange f or TVA c o s t - sha r i ng .  

TVA a l s o  c onduc t s  a " on e -t i m e "  c o s t -sha r e  program w i th 
l a ndown e r s  i n  f o r e s t ed a r e a s  wh ere TVA vegetat i on ma nag ement 
i s  othe rw i s e  requ i red . Und e r  th i s program TVA w i l l  
re i mbur se 5 0  percent ( up t o  TVA ' s vegetat i on c ontrol  c o s t  o f  
$ 8 5  p e r  a c r e ) o f  a landowne r ' s  expe ns e s  t o  c onv e r t  b r u sh land 
or f or e s t ed r i ght -of-way to pa s t ure or c r op l and u s e s . No 
TVA c o s t - sha r i ng i s  ava i l abl e for subsequent mai nt enanc e of 
the pa rc e l . Ove r  the t en-y ear l i f e  of  th i s  p r ogr am , 
approx i ma t e ly 3 0 0  a c r e s  hav e  been converted t o  c ompa t ib l e  
u s e s a nd n o  l ong e r  r equ i r e TVA vegetat i on management 
( Hudson , pe r s . c omm . ) .  TVA ma i nt a i n s  vegetat i on on abou t 
2 6 , 0 0 0  a c r e s  of  r i ght -of-way each yea r . 

I n  We s t  Vi rg i n i a ,  l andowne r s  may ent e r  i nt o  Landown e r  
Ma i nt enance Agr e ements ( LMA }  w i th t r ansm i s s i on u t i l i t i e s . 
Inspec t i on s  o f  own e r shi ps by ut i l i t i e s a r e  made a t  r eg u l a r  
t r ea tment i nt er va l s .  I f  vegetat i on i s  ma i nt a i ned c ompat i bly 
w i th elec t r i c a l  t ransmi s s i on ,  l andowne r s  a r e  c ompen sated a n  
a mount e qua l t o  the c o s t  o f  a e r i a l  he rbi c i d e appl i c at i on 
( Ti l lman e t  a l . 1 9 8 2 ) . A handbook ha s been pub l i shed t o  
i n st ru c t  l andown e r s  i n  r i ght-of-way ma i nt enanc e p r oc edu r e s ,  
t ool s ,  s a f ety , and e s tabl i shmen t  o f  LMAs ( Ki mme l e t  a l . 
1 9 8 2 ) . 

The Appa l a ch i an Power Company headquart ered i n  Roanok e , 
Vi rg i n i a  pa r t i c ipat e s  i n  LMAs w i th l andowne r s  a long i t s  
4 3 , 0 0 0  m i l e s  o f  r i ght-of -way . Appr ox i ma t e ly 1 2 5 , 0 0 0  a c r e s  
o f  th i s  r i gh t - o f -way requ i re s  regu l a r  veg e t a t i on manag e 
ment . I n  four yea r s  of  t h e  LMA program , about 3 0  l a ndown e r s  
have e s tabl i shed LMAs w i th Appa l a ch i a n  Pow e r  Company 
( Ca ldwe l l  pe r s . c omm . ) .  Le s s  than 1 0  percent of  the s e  
landowner s have ma i nt a i ned r i ght -o f -way vegeta t i on acc ord i ng 
t o  the agreement s . I n  1 9 8 2 ,  l a ndown e r s  r ec e i ved about $ 1 6 0  
per a c r e  whe n  veg e tat i on wa s ma i nt a i ned s a t i s f a c t or i ly . 

Other Me thod s 

Pr e sc r i bed F i r e . P r e sc r i bed f i r e i nvolves the u s e  o f  
c l os e ly-managed burn i ng a t  pe r i od i c  i nt er va l s  t o  ma i nt a i n  
l ow-g r ow i ng veget a t i on cha r a c t e r i st i c  o f  e a r ly s t age s o f  
plant suc c e s s i on . Woody vegeta t i on i s  consumed wh i l e 
regr owth o f  g r a s s e s  a nd f orbs i s  promoted . 

BPA cur rent ly prohib i t s  pre s c r ibed burn i ng for  r i ght -o f -way 
vege t a t i on managemen t . Techn i c a l  c ons t r a i n t s  i nc lude the 
lack of  s a f e , e f f e c t i ve , a nd a e s thet i ca l ly-acc eptab l e  
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method s t o  c onduct pre scr i bed burn s ;  d i f f i cu l t i e s  o f  
manag i ng f i r e s  o n  na r r ow , l i near r i ght s -o f -way ; a n d  prob l em s  
of  smoke management . 

Add i t i ona l Ch e m i c a l  Method s . Add i t i ona l chem i c a l  f ormu l a
t i on s  now e x i s t  o r  may be deve l oped i n  the nea r fut u r e  f o r  
u s e  i n  ut i l i ty r i ght -o f-way management . Some have not yet 
been regi s t ered for  r i ght -of -way use by EPA ( pu r suant t o  the 
Fed eral  I n s e c t i c i d e ,  Fu ng i c i d e , and Rodent i c i de Ac t ,  a s  
amended ) or by stat e agenc i e s . Othe r s  a r e  reg i s t e r ed for  
th i s  u s e  but have not been approved by BPA .  

Re sea rch and p i lot t e s t i ng a r e  on-goi ng BPA ac t i v i t i e s  
d e s i gned t o  develop a nd t e s t  i mpr oved herbi c i de f ormu lat i on s  
and herb i c i d e  appl i c at i on t e chni qu e s  ( s ee Chapt e r  5 ) . Onc e 
t e s t ed and pr oved t o  be f ea s i bl e ,  new chem i c a l  t echn i qu e s  
may be approved by BPA for  u s e . Stud i e s a r e  a l s o  und e r  way 
t o  c ompare the r e l at i ve e f f ec t i vene s s  o f  chem i ca l  a nd manual  
method s . 

The f o l l ow i ng herb i c i d e s  a r e c u r r ent ly sched u l ed f o r  t e s t i ng 
by BPA du r i ng the per i od o f  1 9 8 2 - 1 98 6 . 

Trade Name 

Hyva r 

Sp i k e  

Roundup 

Ga r l on 

Kr ovar 

Pr a m i t o l  

Kren i t e  

Wee done 

Common Name 

Bromac i l  

Tebuthi uron 

Glyphosate 

Tr i c l opyr 

Di uron and bromac i l  

Pr ome t one 

Fosam i ne ammon i um 

2 , 4-D a nd 2 , 4-DP 

Some of the s e  herb i c i d e s  a r e  current l y  on the BPA approved 
l i s t but w i l l  be t e s ted i n  d i f f erent c omb i nat i on s , and i n  
a l t e rnat i ve pat t er n s  o f  u s e  and appl i c at i on t e chn i que s .  Two 
( i . e . , Ga r l on and Kreni t e )  a r e  not c u r rently on BPA ' s 
approved l i s t .  Other produc t s  may a l s o  be t e s t ed , a s  add i 
t i onal ch em i c a l s ,  f ormu lat i on s ,  o r  app l i cat i on t echn i qu e s  
become ava i l abl e .  
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Typ i c a l  Cost s and Longev i ty o f  Tr eatment s 

E f f o r t s  t o  c omp i l e  compa ra t i v e c o s t  data f o r  veget at i on 
management t r ea tment s a r e  d i f f i cu l t . Ma ny i nt e rac t i ng 
var i abl e s  a f f ec t  c o s t  i nc l ud i ng b r u sh type , bru sh h e i ght and 
dens i ty ,  t opography , acc e s s i b i l i ty ,  we athe r c ond i t i on s , c on
t r actor expe r i enc e ,  herbi c i d e  pr oduct and r a t e  of app l i ca
t i on . Gr ound-ba sed method s ( e . g . , spot chem i c a l  a nd manua l )  
a r e  s t rongly i nf l uenced by bru sh dens i ty ,  brush he i ght , and 
a c c e s s i bi l i ty .  Co s t s  c an vary f r om l e s s  than $ 1 0 0  per a c r e  
t o  m o r e  than $ 2 0 0  per a c r e . 

Ae r i a l spr ayi ng o f  herbi c i d e s  i s  l i t t le i nf l uenc ed by these 
factor s and un i t  cos t s  p e r  acre have been c ons i s t en t  
( El l sworth per s . c omm . ) .  Al l a e r i a l  t r eatment s a r e  c on
t r a c t ed out by BPA ; th ere fore , d ownt i m e  caused by uns u i t ab l e  
weather c ond i t i on s  i s  not r e f l e c t ed i n  added c o s t  t o  BPA . 
An except i on i s  tha t a er i a l  t r e a tment i n spec tor s a r e  BPA 
p e r s onnel whose l abor c o s t  i s  i nc u r r ed d ur i ng weather- c a u s ed 
d ownt i me . 

Ba s ed on pa s t  BPA expe r i enc e ,  typ i c a l  c o s t  e s t i ma t e s  for the 
ma j or typ e s  of  t r eatment s a r e  pr e s ented i n  Tabl e  3-4 a l ong 
w i th the expec t ed d u ra t i on of each t r e a tment b e f or e  a r epeat 
t r eatment i s  needed . Broad ca s t  ae r i a l app l i cat i on t end s t o  
b e  the l ea s t  e xpen s i ve t r ea tment , f o l l owed by gr ound-ba s ed 
and spot spray s o f  fol i ag e  and ba s a l -s t ern s . Manua l  c u tt i ng 
t r eatment s t e nd t o  be the most  c os t l y  ( b ecause o f  the l abor 
requ i rement s i nvol ved ) and a l s o need to be repe at ed mor e  
f r equent ly ( because of  r e sprou t i ng b y  hard wood a n d  shrub 
spec i e s ) . 

The d a t a  pr e s ented i n  Tabl e  3 - 4  r epr e s ent typ i c a l  c o s t s  f o r  
both " f orc e account " vegetat i on management pro j ec t s  and 
" c ontrac t "  pr o j ect s .  Th e c o s t  f ac t o r s  c ontr ibut i ng t o  the 
overal l per a c r e  r a t e  a r e  s omewhat d i f f erent , however , f or 
th e two type s o f  pro j ec t s . 

Forc e a c c ount pr o j ec t s  a r e  thos e  p e r f o rmed by BPA p e r s onne l 
d i r e c t l y . Roughly 2 0  percent o f  BPA vege t at i on management 
i s  perf ormed on f orc e acc ount ( El l sworth per s .  c omm . ) .  
Cos t s  for  the s e  pro j ec t s  i nc l ud e d i r e c t  c os t s  s uch a s  wag e s  
and mater i a l s , i nd i rect c o s t s  s uch a s  t ool s and shop 
ma i nt enanc e , and t rave l cos t s  ( e s t i ma t ed at 3 0  percent of  
d i r e c t  c o s t s ) . 

Contr a c t  pro j ec t s  c ons t i tute  r oughly 8 0  perc ent o f  the 
vegeta t i on management e f f or t  of BPA ( El l swo rth pe r s . 
c omm . ) .  Th e pr i mary e l eme nt o f  BPA ' s c o s t  per a c r e  f or 
the s e  pr o j ec t s  i s  th e c on t r a c t o r ' s  b i d ; th i s b i d  i nc l ud e s  
wag e s , t ool s ,  t r ansport a t i on ,  i ns u ranc e ( BPA r e qu i r e s  bonded 
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Table 3-4 . Typical Costs and lDngevity of Treatments for BPA 
Right-Of-Way Vegetation Management Activities 1 

Typical 
Cost/Acre 

Duration of Treatment (Years ) 2 

Treatment Method 

Chemical 
o Spot 

- Foliage spray 
- Basal- stem spray 
- cut-stump treatment with manual 

cutting , lop , and scatter 

o Broadcast 
- Aerial application by helicopter 

Manual 
o cutting with lop and scatter 

FOYI'i'DI'ES : 

( $ )  

125  
150  

1 50-200 

70  

175  

West of 
Cascades 

5 
4 

4 

4 

3 

East of 
Cascades 3 

1 0  

1 0-1 2 

10 4 

10  

1Values provided in this table represent current ( 1 983 )  costs for typical BPA vegetation nB.nagernent contracts .  
The variance around all of the figures is quite large , due to variations in factors such as brush density , 
brush height , accessibi lity , contractor experience , etc . (The only exceptions to this are the costs of 
aerial spraying , which tend to be relatively unifonn because they are independent of many of these factors) .  
The inforrration in this table was obtained by personal carrnunication fran BPA Branch of Transmission Line 
Maintenance personnel ,  W. S .  Acton , D .  P .  Ellsworth , A. Tvrz , and B .  Tyree . 

2Duration of treatment refers to the length of time before another cycle of treatments is needed . Eastside 
areas include the Upper Columbia and Snake River BPA areas located east of the Cascade Mountains . Westside 
areas include the Puget Sound and I..a,ver Columbia BPA areas located west of the Cascade Mountains . 

3Treatments are frequently needed rrore often in the Columbia Gorge . 
4Aerial application is used only in rerrote areas or where extensive brush problerns occur (e . g . , dense , unifonn 
stands of alder ; abandoned Christmas tree plantations ) .  



cont ractor s ) , measures  t o  c omp ly w i th Occupat i ona l Sa fety 
and Hea l th Adm i n i strat i on r e gu lat i on s , and tra i n i ng of 
l i censed herb i c i de app l i ca t o r s  ( where r e qu i r ed ) . 

I n  add i t i on t o  the c ontract  c o s t  i t se l f ,  BPA i nc u r s a number 
o f  othe r c o s t s  in  c ontr act i ng work out ; the s e  i nc l ude 
cont ract  adm i n i s t r at i on ( pr epa r i ng spec i f i ca t i on s , i s su i ng 
the sol i c i t at i on ,  show i ng t r e a tment s i t e s  t o  b i dde r s ,  
r e v i ewi ng and s e l ec t i ng bi d s , mak i ng the awa rd , e t c . ) and 
c ont ract i nspe c t i on ( t o i n sure p e r f orma nc e o f  work a c c ord i ng 
t o  spec i f i c a t i on ) . For e xampl e ,  BPA st a t i on s  one or two 
i nspector s on every manua l c ontra c t  pro j ec t  t o  e n s u r e  that 
t a rg e t  spec i e s are t r eat e d  proper ly ( e . g .  c on i fer s cut o f f  
below the l owest l i mb ) . The a dd i t i onal c o s t s  i ncur r ed by 
BPA i n  admi n i s t e r i ng and i n spec t i ng c ontract  pro j ec t s  r e s u l t  
i n  s i mi l a r  overa l l  t re a tment c o s t s p e r  a c r e  f or t h e  t wo 
type s o f  pro j ec t s ( El l swo r th pe r s .  c omm . ) .  

Summa ry 

BPA ha s a number of  und e r ly i ng nee d s  for  veget a t i on manage
ment i dent i f i ed i n  Chapter 2 ,  NEED FOR AND PU RPOSE OF THE 
PROPOSED ACT ION . In Tabl e  3 - 5 , the appl i c ab i l i ty o f  the 
a l t e rnat i ve c ont r o l  methods d e sc r i bed i n  the pre sent chapt er 
t o  tho s e  under lyi ng need s i s  i nd i c a t ed . Di f f e r ent a l t e r 
nat i ve methods a r e  appr opr i a t e  f o r  c ont r o l  o f  h i gh d en s i ty 
and l ow den s i t y  brush on r i ght s -o f -way , r e l a t e d  pr i ma r i ly to 
d i f ferent i a l  e f f i c i ency wh ere a cc e s s ib i l i ty and number of 
ta rget s t ems a r e  h i gh o r  low . Low dens i ty brush c a n  be 
e f f i c i ent ly c ont rol l ed w i th spot chemi c a l  methods or manu a l  
c ut t i ng .  Hi gh dens i ty b r u sh c a n  only b e  e f f i c i ent ly c on
t r o l l ed w i th b r oadc a st ch emi c a l  me thod s or mecha n i c a l  
me thod s ( not proposed f o r  u s e  by BPA ) . 

For s ub s tat i on m a i nt enanc e , only ch em i c a l  method s a r e  appr o
pr i a t e ; hand pul l i ng and hoe i ng c ou l d  be prac t i ced but a r e  
exceedi ngly l abor i ntens i ve and a r e  not pr opo sed f o r  u s e  by 
BPA . 

The s t a t u s  o f  each a l t e rnat i ve c ont rol  me thod i n  BPA ' s 
proposed veget at i on management program i s  a l s o  shown i n  
Tab l e  3 - 5 . Ch em i c a l  me thod s ,  manu a l  method s ,  b i olog i c a l  
cont rol  o f  a nox i ou s  weed by i ns ec t s ,  and mult i p l e  u s e  
agr eement s w i th l a ndowne r s  a r e  proposed for  operat i ona l 
u s e . A b i o l og i c a l  method and a l t ernat i v e chem i ca l method s  
have expe r i ment a l  s t a t u s . 
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r lethoo /Technique 

CHEMICAL 
Spot Ground-based Applicat ion 
Broadcast Ground-bused Appl ication 
Broadcast Aerial Application 

t1l>NUl\L 
Cutting 
Hand Pulling and Hoeing 
Topping and Pruning 
Girdling 

MECHANICAL 
Scarification 
Choppi ng , CUtting , and Mewing 

BIOLCX3ICAL 
Establishment of I.ow-growing Plants 
Prescribed Grazing 
Wildlife Management 
Biological Control by Insects 

Multiple Use Agreements with 
Lanclo1,mers 

NOI'I:S : 

Table 3-5 .  Applicability of Alternative Vegetation Control t1ethcxis 
to BPA ' s Vegetation Management Ncc'Cls 

--------
Applicabi lity to Veqetation Manaqanent Needs 

R--0--W Maintenance Substation Maintenance 

Brush Control 1 

High I IDW 
Density1 Density 

Brush I Brush 

+ 2 I ++ 
++ + 
++ I + 

-i- - ---
I + ++ I - I -

- + I - I + 

I 
++ I + 
++ + I 

x 
x 
x 
-

x 

Noxious 
Pole Protection Weed Control 

++ ++ 
++ -
++ -

-

- -
+ + 
- -
- -

- -
- -

- -
·- -
- -
x -

x -

-- -

-

Brush Control 

++ 
++ 
-

+ 
-
-
-

-
-

-
-
-
-

-

Weed Control 

++ 
++ 
-

-
+ 
-
-

-
-

-
-
-
-

-

S tatus in BPA ' s Proqram 

Operational Experimental 

x x 
x x 
x x 

x -
- -
x -
x -

- -
- -

- x 
- -
- x 
x -

x -

1 Chemica l , munual , and mechanical rrethcxis can be characterized as corrective measures for control of tall-grcwing species; that is , they act to rerrove 
tall-growing plants that have established successfully and that will gretv1 to threaten conductor clearance criteria . These corrective measures have 
dif ferential suitabi lity for treatment of high or low density stands of brush, as indicatL-0 in this column . Biological methcxis can be characterized 
as preventive measures for ccntrol of tall-growing species ; that is , they act to prevent establi shment of seedlings of these species . Therefore , 
there is no dif ferential suitability for treatment of high or J rn·1 density brush. \'Jhen these preventive measures are not successful , however , corrective 
rreasures must be used. 

'Key to Syrrbols 
+ = appl icabl e  but with lcw e f ficiency 

++ = appl icable with mcxierate to high ef ficiency 
not app licable 

x = appl icable but efficiency undetermined 
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Chapt e r  4 

ALTERNAT I VE VEGETAT ION MANAGEMENT PROGRAMS , 
INCLUDING THE PROPOSED PROGRAM 

A vegeta t i on management program c ons i s t s  o f  a s e t  o f  one o r  
s e veral vegetat i on cont rol  method s avai lable for u s e  i n  
var i ou s  management s i t uat i on s . Th e pre v i ou s  chap t e r  
d e s c r i bed i n  det a i l vegetat i on c on t r ol method s that c an b e  
u s ed i n  vege ta t i on management . In thi s chapt er , tho s e  
c on t r ol me thod s a r e  a ggregated i nt o  a s er i e s o f  a l t erna t i v e 
management pr ogram s . Some a l t ernat i v e program s r e l y  exc l u
s i ve ly on one type o f  c on t r ol method , wh i l e others  have 
seve r a l  type s o f  c ontrol  method s ava i labl e for u s e . Di s t i nc 
t i ons bet ween the a l t er nat i v e programs i n  t erms o f  s oc i a l , 
env i r onment a l , ec onom i c ,  and management c on s equenc e s  d e r i v e  
f r om the pa r t i cu la r  c ontrol  method s c ompr i s i ng each program . 
BPA w i l l  s e l e c t  one o f  the a l t e rna t i ve programs t o  b e s t  
s a t i s fy the need s  a n d  purpos e s  of t r ansm i s s i on f a c i l i t i e s 
vege tat i on manag ement . 

De s c r ipt i on o f  Alternat i v e Programs 

Fi ve ma j or type s o f  vegetat i on c on t r o l  method s were d e s 
c r i bed i n  Chapt e r  3 :  spot chem i ca l , br oad c a s t  chem i c a l , 
manua l ,  mecha n i c a l , and bi o l og i ca l . The fol l ow i ng a l t erna
t i ve pr ograms a r e  c ompr i s ed o f  var i ou s  c omb i nat i on s  of the s e  
type s .  

Al t ernat i v e 1 :  " No Ac t i on " . Under th i s  a l ternat i v e ,  BPA ' s 
under lyi ng need for  system re l i abi l i ty i s  not s at i s f i ed , and 
a vegetat i on management pr ogra m  w ou l d  not be undert aken . 

Al t er na t i v e  X :  B i ologi c a l . On ly bi o l og i c a l  method s a r e  
ava i l ab l e  for vegetat i on c ontrol . 

Al t e r nat i v e 2 :  Manua l .  On ly manua l method s a r e  avai l ab l e . 

Al t er nat i ve Y :  Mechan i ca l . Mechan i ca l  method s a l one a r e  
ava i l abl e f o r  vege tat i on management . 
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Al t e r nat i v e 3 :  Spot Chem i c a l . On ly spot chem i c a l  me thod s 
a r e  a va i l ab l e . 

Al t er na t i v e 4 :  Broadcast  Chem i c a l . Only broad c a s t  chem i c a l  
method s a r e  ava i labl e . 

Al t ernat i ve 5 :  Manua l a n d  Mechan i ca l . Th i s  a l t e r nat i ve 
r e l i e s on manua l a n d  mecha n i c a l  me thod s ;  whe r e  mecha n i ca l  
method s a r e  not appr opr i at e , manual me thod s a r e  ava i l ab l e . 

Al t e rna t i v e 6 :  Spot and Br oa d c a s t  Chem i ca l . Both type s o f  
chem i c a l  c ontrol method s a r e  a v a i l abl e ;  where b r oa d c a s t  
me thod s a r e  n o t  appr opr i at e , spot chem i c a l  method s a r e  
a v a i l abl e . 

Al t erna t i v e 7 :  B i o l og i c a l , Ma nua l , a n d  Mechan i ca l . Th e 
thr ee nonchem i c a l  method s c ompr i s e th i s  pr ogram a l t ernat i v e .  

Al t e rna t i ve 8 :  B i olog i c a l , Manua l ,  Mecha n i c a l  a n d  Spot 
Ch em i c a l . Al l method s except br oadc a s t  chem i c a l  a r e  
a v a i lab l e  f o r  u s e . 

Alternat i v e 9 :  B i ol og i ca l , Manua l ,  Mechan i ca l  a n d  B r oa d c a s t  
Ch em i ca l . Al l method s exc ept spot chem i c a l  a r e  a v a i l abl e ;  
manual method s a r e  u s ed on s i t e s  where mechan i ca l  or broad 
c a s t  chem i ca l  methdd s a r e  not appropr i a t e . 

Al t ernat i v e 1 0 : B i olog i c a l , Manua l , Spot Chem i ca l , a n d  
Broadc a s t  Chemi c a l . Al l me thod s exc ept mechan i c a l  a r e  
a v a i l ab l e  f o r  vegeta t i on management i n  thi s ,  BPA ' s pre 
f e r r ed , program a l t ernat i v e . For any spec i f i c  vege t a t i on 
management proj ect , method s wou l d  be s e l ected a n d  i mple
men t ed on a s i t e-spec i f i c  ba s i s  i n  accordance w i th BPA ' s  
Transmi s s i on L i n e  Ma i nt enance Standard , the a u x i l i a ry 
pu rpo s e s  o f  BPA vegeta t i on management ( s ee Chapt e r  2 ) , a n d  
the c on s t r a i nt s  a nd m i t i ga t i on measures  i d ent i f i ed i n  th i s  
chapter ( s ee b e l ow ) . A ma j or a u x i l i a ry pu rpo s e  o f  BPA 
vegetat i on management i ncorporated i n  thi s a l t e r nat i v e i s  
a dher enc e t o  the pr i nc i p l e s  o f  Integrated Pe s t  Management 
( I  PM ) . 
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Al t e r nat i ve 1 1 : B i o l og i c a l , Manua l ,  and Spot Chem i cal . 
B i o l og i ca l , manua l ,  and spot chem i c a l  method s a r e  a v a i lab l e  
f o r  veg etat i on management . ( No t e : Th i s  a l t e rnat i ve has 
been added for  evalua t i on in th e Fi na l  EIS in r e spon s e  t o  
s e v e r a l  c omment s o n  the D r a f t  E IS . )  

De l e t i on o f  Inadequate Al ternat i ve s  

The var i ou s  p r og r am a l t e rnat i ve s  w e r e  exami ned f or th ei r 
t echn i c a l  capab i l i ty t o  meet BPA ' s underlyi ng need f o r  
vegetat i on manag ement a s  i d ent i f i ed i n  Chap t e r  2 ( i . e . , t o  
e n s u r e  re l i ab l e  operat i on o f  th e Fed eral t r ansmi s s i on 
sys t em ) . Sat i s fy i ng thi s unde r lyi ng need requ i r e s  b r u sh 
c ont r o l  on t ransm i s s i on l i n e  r i ght s -o f -way , k e ep i ng a c c e s s  
roads c l ear ,  a n d  c ont r o l  of  weeds a t  s ubstat i ons ( s e e  
Chapt e r  2 a n d  Tab l e  3 - 5 ) . Al t ernat i ve X ( B i ol og i ca l )  and 
Al t ernat i ve Y ( Mechan i c a l ) a r e  t echn i c a l ly unab l e  to s a t i s fy 
the und e r ly i ng need . They a r e  d e l e t e d  f r om fu rther deta i l ed 
s t udy for th e f o l l ow i ng r e a s on s . 

Al t ernat i ve X :  B i olog i ca l .  B i olog i c a l  me thod s for  r i ght 
o f-way b r u sh c ont r o l  a r e  c u r r ent ly under s t udy by BPA-f unded 
r e s ea rche r s ( s ee Chapt e r  3 ) . Res u l t s of  s t ud i e s  on feas i 
b i l i ty ,  e f fect i venes s ,  cost , a nd env i r onment a l  i mpa c t s  a re 
not expec t ed for  s e v e r a l  year s . Even i f  proven e f f ec t i ve 
and cost-e f f i c i ent i n  s ome s i tuat i on s , general ab i l i ty t o  
prov i de needed brush control  i n  a l l  s i t ua t i on s  i s  doubt f u l . 

A b i olog i c a l  t echn i que u s i ng i nt r oduced i ns ec t s  i s  opera
t i ona l ( wi th var i ab l e  succ e s s )  i n  c ontrol l i ng i nf e s t a t i on s  
o f  a nox i ou s  weed , t ansy r agwort , on B PA r i ght s-o f-way . 
Other i nt roduc ed i ns ec t s  a r e  u s e d  succ e s s f u l ly for  
bi o l og i ca l  c ont r o l  o f  weeds by other org ani zat i on s  in  the 
BPA Ser v i c e  Are a . To dat e ,  BPA has not been asked t o  
part i c ipate i n  the s e  other b i olog i ca l  c ont r o l  e f f ort s .  No 
b i olog i ca l  t e chniques  a r e  avai l ab l e  for weed or brush con
t r o l  at s ub s t a t i on s  ( s ee Tabl e  3 - 5 ) . 

Al t ernat i ve Y :  Mechan i ca l . Mechan i c a l  method s c a n  e f f e c 
t i ve ly c ont r o l  r i ght -of-way b ru sh b u t  only o n  obs t a c l e-f r ee 
s lope s  l e s s  than 3 0  p e rc ent w i thout s e r i ou s ly endang e r i ng 
e qu i pment operators  o r  a dver s e ly a f f ect i ng s o i l and water 
qua l i ty . Me chan i c a l  method s a r e  not ava i lab l e  f o r  nox i ou s  
weed c ont r o l , p o l e  protec t i on ,  o r  s ubstat i on weed c onrol 
( s ee Tab l e  3 - 5 ) . 
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Eval uat i on and Compa r i s on o f  Al t e rna t i v e Pr ogr ams 

Eva l ua t i on Proc e s s  

The proc e s s  f or evaluat i ng the a l terna t i ve program s  i nvol ved 
( 1 )  e s tabl i sh i ng a set of eva l ua t i on c r i t er i a , ( 2 ) e s t ab
l i sh i ng a s c a l e  on wh i ch t o  rate the a lt ernat i ve s , and ( 3 )  
d e t e rm i n i ng a pot ent i a l  i mpac t rat i ng for  each a l t e rna t i v e 
aga i n s t  each eva luat i on c r i t er i on .  

Eva l ua t i on Cr i t er i a . Eva l uat i on c r i t e r i a  were  d e v e l oped t o  
b e  u s ed a s  s t andards i n  evaluat i ng the var i ou s  bene f i c i a l  
and adve r s e  e f fect s produced by each o f  the pr ogra m  a l t e r 
nat i ve s . The Al t er nat i ve Eva l ua t i on Team ( i d ent i f i ed i n  
Chap t e r  1 0 ) c on s i de r ed thr e e  sourc e s  o f  i n forma t i on i n  
develop i ng evaluat i on c r i t er i a : s cop i ng c omment s  for  th i s  
E IS ,  c omment s on prev i ou s  BPA E I S s  and env i ronment a l  a s s e s s 
ment s ,  and c oncerns o f  BPA v eget a t i on management per s onne l . 

I n  l a t e  1 9 80 , BPA s ol i c i t ed l e t t e r s  o f  c omment from loca l , 
s ta t e  and f ed e r a l  agenc i e s ,  f r om spec i a l  i nt e re s t  g r oups , 
and from i nd i v i dua l s  t o  i nd i cat e s i gn i f i cant i s su e s  that 
shou l d  be a d d r e s s ed i n  th i s  E I S . The 7 5  c omment l et t e r s  
r ec e i ved by BPA were  r e v i ewed c a re fu l ly . A tota l o f  2 44  
d i s t i nct i s s ues  o r  c onc erns  w e r e  i dent i f i ed ;  these a r e  
t abu lat ed i n  Tab l e  4 - 1 . I s s u e s  ment i oned i n  1 0  pe rcent o r  
more o f  the c omment s  were  heal th a n d  s a f ety ( o f  both the 
publ i c  and work e r s ) , l and u s e  patterns  pot ent i a l l y  a f f e c t e d  
b y  v ege tat i on m anagement , w a t e r  qual i ty a n d  f i sher i e s , 
p l a n t s  and ani mal s ,  and pr oc edur e s  for s e l ec t i on o f  vegeta
t i on c ont r o l  method s a t  the p r o j ect l ev e l . I n  c i t i ng the s e  
c onc er n s , many c omment or s wer e  i nt e r est ed p r i ma r i l y  i n  the 
potent i a l  i mpac t s  of herb i c i de u s e  i n  v eget at i on management . 

In 1 980 , BPA prepared an E I S  on i t s  f i sc a l  year 1 9 8 1  c on
s t ruct i on and ma i nt enance program , i nc lud i ng vegetat i on 
managemen t . Dur i ng 1 9 81 , BPA p r epared an env i ronment a l  
a s s e s sment on i t s  propos ed t ran sm i s s i on f ac i l i t i es vege 
t at i on management program for  f i sc a l  year 1 98 2 . The 
c omment s r e c e i ved on the s e  two env i ronmental  documen t s  we r e  
dom i na t ed b y  conc e r n s  about pub l i c  hea l th , wor k e r  s a f et y , 
and water  qua l i t y  i mpac t s  o f  herb i c i de u s e .  Other s ub s t an
t i v e  conc erns  r e l a t ed to i mpac t s  on land u s e  pat t ern s ,  
i mpac t s  on p la n t s  and an i ma l s , t r eatment c o s t  and e f fect i ve 
nes s , a n d  the procedur e s  u s e d  b y  BPA for  s e l ec t i on o f  
t r e atmen t s  ( e . g . ,  Integrated Pe s t  Management ) .  

BPA veget at i on management per s onne l a r e  re spon s i b l e  for  
c ontrol l i ng vegetat i on to  s at i s fy s y s t em r el i ab i l i ty 
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Table 4-1 . Issues and Concerns Identified in 75 Scoping 
Corment Letters Received by BPA in La.te 1980  

Type of Issue of Concern 

Health and safety : 
- public health , worker safety , persistence and 

fate of herbicides 

. Land use patterns : 
- land use plans and policies , multiple use of 

rights-of-way , adjacent land uses 

. Visual quality , and historical and cultural 
resources 

. Water quality and fisheries 

. Air quality 

• Soil productivity 

• Plants and aninals 
- plant and wildlife habitat , rare and endan

gered plants and aninals , dorrestic aninals 

. Treabrent effectiveness and cost 

. Ernployrrent opportunities 

Energy conslJill)tion 

• Procedures for selection of treatments at 
project level 

. Mitigation rreasures and envirorurental safe
guards 

TOI'ALS 

5 5  

Number of 
Connents 

6 3  

2 9  

5 

3 3  

2 

4 

34 

1 2  

8 

1 

35 

18  

244 

Percent of 
1btal Corments 

2 6  

12 

2 

14 

1 

2 

14 

5 

3 

14 

7 

100 



c r i t e r i a .  Ov e r  the yea r s , they have a c cumu la t ed c on s i d
erab l e  k nowl edge and exper i enc e i n  vegetat i on management . 
Pr i mary conc erns e xpr e s s ed by these per sons i nc lude t r ea t 
ment e f f ec t i vene s s , t r eatment c o s t , operat i ona l f l e x i b i l i ty ,  
and l eg a l  c omp l i ance , a s  w e l l  a s  env i ronmental i mpa c t s . 
Treatment e f f ec t i vene s s  i s  the du r a t i on o f  c on t r o l  of  t a rget 
vege t at i on avai lable w i th the c ont r o l  method s c ompr i s i ng a 
vegeta t i on management program . Trea tment c o s t  i s  the t ot a l  
c o s t  requ i red t o  s a t i s fy v egeta t i on management needs  u s i ng 
the con t r o l  method s ava i lab l e . 

Operat i ona l f l ex i b i l i ty r e f e r s  t o  the r ange of  control 
me thod s ava i lab l e  for use in  the many typ e s  o f  s i tuat i on s  
whe r e  vegetat i on mu st be managed . Where any one type o f  
c on t r o l  method i s  n o t  fea s i b l e  due t o  t e chn i c a l , env i r on
menta l ,  or s oc i a l  c ons i de r a t i on s , other method s mu s t  be 
ava i l ab l e  in order t o  ma i nt a i n  syst em r e l i ab i l i ty .  Lega l 
c ompl i ance r e f e r s  t o  the abi l i ty of  the veget a t i on manage
ment program to c omp ly w i th pe r t i nent laws and r eg u l at i on s ; 
a management program that i s  not i n  l ega l compl i ance w i l l  
not be abl e  t o  ma i nt a i n system r e l i ab i l i ty .  

The i s s ues  and c oncerns i nd i ca t ed by the s ourc e s  d i s c u s sed 
in  the prev i ou s  paragraph s we r e  e x am i ned c a r e f u l l y  to  i den
t i fy c r i t e r i a f or eva l uat i ng the p r ogr am a l t ernat i ve s . Four 
gene r a l  a r e a s  of concer n  w e r e  i dent i f i ed ;  the s e  w e r e  
organi z ed i nto f our gene r a l  type s o f  evalua t i on c r i t er i a :  
soc i a l , b i ophy s i c a l , econom i c , and management . Wi th i n  the 
fou r  gene r a l  type s ,  the Al t er nat i ve Ev a l uat i on Team 
i dent i f i ed 14 d i st i nc t  and s eparab l e  cr i t e r i a  to r epre sent 
the b re adth o f  c oncerns shown by the publ i c , by agenc i e s ,  
and by BPA vegetat i on manage r s . 

Bec a u s e  the c oncerns var i ed c on s i derab ly i n  i mpor t anc e t o  
both the pub l i c  and t o  management , a r e l a t i ve rank i ng o f  
h i gh ,  mode r a t e , or l ow i mportance wa s g i ven t o  each c r i 
t er i on .  The fol l ow i ng paragraph s  d e s c r i b e  each o f  the 1 4  
c r i t er i a ,  i nd i c a t e  ma j or c on s i derat i on s  under each , and s e t  
forth t h e  ba s e s  f o r  the i mpor t anc e rat i ng s . 

Soc i a l  C r i t er i a . 

1 .  Pub l i c  Hea lth : a l l egat i on s  of  or k nown potent i a l for 
haza r d s  t o  the publ i c  f r om d i r ec t  app l i cat i on s  of herb i 
c i d e s , or , i nd i r ec t ly , f r om herb i c i de c ontam i nat i on o f  
soi l s ,  wat e r  ( su r fa c e  o r  sub su r fa c e ) , v egeta t i on ,  o r  
ani ma l s ; pos s i b i l i ty o f  pub l i c  hea l th hazards f r om other 
c ont r o l  method s . Based on publ i c  i npu t r ec e i ve d  du r i ng 
the s c opi ng per i od for  th i s  E I S  and dur i ng the c omment 
per i od s  for pr ev i ou s  BPA env i r onment a l  document s ,  th i s  
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i s  the pub l i c ' s  c oncer n o f  h i ghest  pr i or i ty .  Ma i nte
nance o f  pub l i c  hea l th i s  a l s o  one o f  th e pu rpo s e s  o f  
BPA ' s vegetat i on management program ( s ee Chap t e r  2 ) . 
Publ i c  hea l th i s  the r e f o r e  a h i gh i mpo rtanc e evalua t i on 
c r i t e r i on .  

2 .  Worker Sa fety : pot ent i a l  for  occupa t i onal hazards  t o  
veget a t i on management worke r s  i nc lud i ng herbi c i d e  
t ox i c i ty ha z a rd s ,  t ool/equ i pment hazard s ,  s i t e hazar d s , 
and t r a v e l  ha z a rd s . Wor k e r  s a f ety wa s a conc e r n  tha t 
was a l so ment i oned f r equent ly i n  c omment s f r om the 
publ i c  and agenc i e s . I t  a l s o  i s  a pu rpo s e  of BPA ' s  
propo s ed progr am . Th i s  c r i t e r i on i s  g i ven h i gh 
i mportance i n  eval uat i ng the program a l t e rna t i ve s . 

3 .  Land U s e s : potent i a l  e f fec t s  on land u s e s  on or ad j a 
cent t o  managed r i ght s -o f -way ( e . g . , agr i cu l t ur e , 
graz i ng ,  t i mber produc t i on ,  rec reat i on ) ,  potent i a l  
conf l i c t s  w i th l oc a l  o r  s t a t e  land u s e  c ontrol s ,  pot en
t i a l  c oord i nat i on prob l em s  w i th publ i c  l and management 
a genc i e s . Conc ern about l and u s e  problems h a s  been 
e xpr e s sed by a sub s tant i a l  number o f  c omment o r s  i n  the 
pa st . Potent i a l  herb i c i d e e f f ec t s  on u s e s  o f  both 
r i ght s -o f -way and of a d j acent l and s i s  the most i mpor 
t ant spec i f i c  e l ement o f  th i s  c onc ern . Publ i c  health 
a spec t s  of herb i c i d e use a re c overed by c r i t er i on 
No . 1 .  Promot i on o f  mu l t i pl e  u s e s  o f  r i ght s -o f -way i s  a 
purpo s e  o f  BPA ' s  propos e  progr am ( s ee Chap t e r  2 ) . Th i s  
c r i t e r i on i s  rated o f  mod e ra t e  i mpo rtanc e .  

4 .  Vi sua l , H i s t or i ca l , and C u l t u r a l  Re sourc e s : po t ent i a l  
e f fect s o n  v i sua l qua l i ty ,  and h i sto r i ca l and c u l t u r a l  
re sou rc e s  on o r  n e a r  managed r i ghts-of-way . A m i no r  
amount o f  conc ern ha s b e e n  expr e s sed i n  the pa s t  about 
the s e  s oc i a l r e sourc e s . Ce r t a i n  federal  r egu l a t i on s  
prot e c t  h i s t or i ca l ,  c u l t u ra l , a n d  recrea t i on r e sourc e s  
( s ee Chapt er 8 ) . Th e r e  a r e  no k nown Na t i ona l Re g i s t er 

hi s t or i ca l or c u l t u r a l  s i t e s  s i tuated on BPA f a c i l i t y  
s i t e s  o r  r i ght s -o f-way . Ex i s t i ng t ransm i s s i on f ac i l i 
t i es ( e . g . , t owe r s ,  s ub s t a t i on s ) a l r eady dom i na t e  local  
l ands cape s in  the i mmed i a t e  a r eas o f  the f ac i l i t i e s ; 
ther e for e , v i s u a l  i mpa c t s  o f  vegetat i on management 
ac t i v i t i e s  usua l ly wou l d  be i nc rement a l ly sma l l . 
Howeve r ,  i n  some for e s t  s i tuat i on s , th e c ontra s t  between 
c l eared r i ght-of -way and a d j acent for e s t  may be mor e 
v i s i b l e  than t ransmi s s i on s t ructure s .  Th i s  c r i t er i on 
was e s t abl i shed t o  eva luate  pot ent i a l  e f f ec t s  on the s e  
r e sourc e s , but i t  wa s j udged t o  be o f  l o w  i mportance 
r e la t i ve t o  other c r i t er i a . 
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5 .  Publ i c  Ac c eptab i l i ty :  potent i a l  for prob l ems o f  pub l i c  
acceptance o f  the over al l vegetat i on management pr ogram 
or of  i nd i v i dual  cont r o l  pr o j ec t s .  Pub l i c  a c ceptance i s  
a n  i mportant c once r n  for  a l l  pub l i c  ent i t i e s  pu r su i ng 
programs o f  a potent i a l ly c ontr over s i a l nat ur e . BPA ' s 
propo s e d  program i s  potent i a l ly con t r over s i a l  a s  i s  
shown by c omment s r e c e i ved on prev i ou s  env i r onmenta l  
document s and dur i ng the scop i ng per i od and c omment 
pe r i od f or th i s  E IS . W i thout pub l i c  a c c eptanc e ,  a 
program may be unab l e  t o  sat i sfy i t s  ob j ec t i ve s . Th i s 
c r i t e r i on i s  r at ed a s  h a v i ng h i gh i mpor t anc e . 

Th e  6 8  c omment l e t te r s  r ec e i ve d  on the Dra f t  E I S 
revea l ed n i ne ma j or a r e a s  o f  c ontrover sy regard i ng BPA ' s 
propo sed program ( s e e  Chap t e r  1 2 )  a s  fol lows : 

o U s e  more b i o l og i cal m e thod s ( 2 5 percent o f  
commentor s )  

o Us e more manu a l  methods ( 2 4 percent ) 

o Prot e c t  wat e r  qua l i ty from potent i a l  herb i c i d e  
i mpac t s  ( 1 9 perc ent ) 

o Us e mor e  mul t i p l e -u s e  a greement s ( 1 5 percent ) 

o Ad opt the addi t i ona l m i t i gat i on m ea s u r e s  
i dent i f i ed i n  the Dra f t  E I S ( 1 3 percent ) 

o M i n i m i z e  u s e  o f  b r oadca s t  chem i c a l  method s ( 1 2  
pe rcent ) 

o Provide addi t i ona l documentat i on a nd not i f i ca
t i on ( 9  percen t ) 

o M i n i m i z e  u s e  o f  p i c l oram herb i c i de ( 7  percent ) 

o Mi n i m i z e  u s e  o f  2 , 4-D herb i c i d e ( 7  percent ) .  

Fi ve comment l e t t e r s  ( 7  percent ) e xpr e s sed e xpl i c i t  
suppo r t  for  BPA ' s pre f e r r ed Al terna t i v e  1 0 . 

Ba s ed on the pat t e r n  o f  c ommen t s  on the Dr a f t  E I S , a n  
a l t ernat i v e  hav i ng h i gh pub l i c  acceptab i l i ty wou l d  
i ncorporate s ub s tant i a l  u s e  o f  b i olog i ca l  a n d  manua l 
method s o f  vegeta t i on c on t r o l  and woul d  avo i d  adve r s e  
i mpa c t s  on water qual i ty .  I n  cont r a st , a progr am 
a l t e rnat i v e  havi ng low pub l i c  acceptab i l i ty wou l d  r e ly 
e xc l u s i v e ly on broadcast chem i cal m ethods a nd wou l d 
pot ent i a l ly cause adve r s e  i mpac t s  on wat e r  qua l i ty .  
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Overa l l  publ i c  a c ceptabi l i ty i s  d i f f i c u l t  t o  gauge due 
t o  tha t  fact tha t  c e rta i n  segment s o f  the publ i c  have 
c ommented on th i s  E IS , wh i l e other s egment s  w i th 
pos s i b ly d i f f e rent over r i d i ng conc erns have not 
c omment ed . Th e p r edom i nant c onc ern of those not 
c omment i ng i s  probabiy t r eatment cost  ( a s  i t  m i ght 
a f fect  c o s t s  of B PA e l ec t r i c a l  s er v i c e ) . The r e fore the 
i de a l  program i n  t e rm s of publ i c  acceptabi l i ty wou l d  be 
c onc e i vably the one that avoi d s  a ny c o s t  i nc r e a s e  ( above 
the p r e s ent program ) wh i l e avoi d i ng u s e  of chem i c a l  
method s . 

B i ophys i c a l  Cr i t er i a .  

6 .  Wa t e r  Qu a l i ty a nd F i she r i e s : potent i a l for  e f f e c t s  such 
a s  s ed i mentat i on ,  el eva t ed s t ream t emperature s ,  herb i 
c i de c ontami nat i o n ,  o r  o i l c ontam i na t i on o n  w a t e r  
qua l i ty a n d  f i sheri e s . Wat e r  qua l i ty a n d  f i sher i e s  were 
c oncerns e xpr e s sed by many p e r s ons dur i ng pr e v i ou s  
sc opi ng and c omment per i od s .  I n  part i c ul a r ,  herb i c i de 
e f f e c t s  on s u r f ac e  and s ubsu r f ac e  dr i nk i ng wate r qua l i ty 
were a ma j or i s sue . Prot ec t i on o f  envi ronment a l  qua l i ty 
( i nc l ud i ng water  qua l i ty )  i s  a pu rpose o f  BPA ' s p r oposed 
program ( s ee Chap t e r  2 ) . Becau s e  of  th e hi gh l ev e l  o f  
publ i c  c onc ern a s  w e l l  a s  i t s  h i gh p r i or i ty w i th BPA 
management , th i s  cr i t e r i on i s  of h i gh i mportanc e .  

7. Pl ant s and An i ma l s : poten t i a l  e f f ec t s  on nontarget 
p l ant s ,  an i ma l s ,  vegetat i on d i ve r s i ty ,  and w i l d l i f e 
habi tat  on t r ansm i s s i on l i ne r i ght s-o f-way . Ba sed on 
cur rent l i t e rature  and i n forma t i on suppl i ed by U . S .  F i sh 
and Wi l d l i f e S e r v i c e  Endang e r ed Spec i e s O f f i c e s ,  no 
c u r rent ly l i s t e d  or propo s ed , threat ened or endangered 
p l ant o r  a n i ma l  spec i e s w i l l  be a dver s e ly a f f e c t ed by 
BPA ' s  vegetat i on management program ( s e e  Chap t e r  7 ) . 
Even s o ,  a s ubs tant i a l  number o f  c ommentors ( both 
agenc i e s and i nd i v i dua l s )  dur i ng the sc opi ng pe r i od 
expr e s s ed c onc ern abou t m anagement i mpac t s  on p l ant and 
animal  habi ta t s . Th i s  c r i t e r i on wa s ,  ther e f or e , j udged 
t o  be of mode r a t e  i mportanc e . 

8 .  Soi l Produc t i v i ty :  potent i a l  e f fect s such a s  s o i l d i s 
tu rbanc e and c ompact i on ,  e r os i on ,  nut r i ent l os s ,  a nd 
i nc r e a s ed runof f .  Re l a t i ve ly few c omment l e t t e r s  i n  the 
p a s t  have expr e s sed c onc ern for  e f fect s of vegeta t i on 
management on s oi l s .  Typ i ca l ly ,  BPA r i ght s -o f -way 
occupy sma l l  p r oport i on s  of a ny part i cu l a r  wa t e r shed , 
the reby m i n i m i z i ng any potent i a l  e f fec t s . Mos t  r i ght s 
o f -way w i l l  r ema i n  d e d i c a t ed t o  t r ansmi s s i on l i ne u s es 
and other c ompa t ib l e  u s e s  ( e . g . a gr i cu l t ur e , Chr i s tma s 
t r e e  p l anta t i ons , w i ld l i fe hab i t a t ) f or the f or e s eeab l e  
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future . Even s o , l ong-t erm ma i ntenance o f  s o i l produc 
t i v i ty i s  i mportant i n  c a s e  o f  eventua l remova l o f  
t ransmi s s i on l i ne s  or o f  changes i n  l and u s e  beneath 
ex i s t i ng l i n e s . Be cau s e  o f  the s e  cons i de rat i on s , soi l 
produc t i v i ty i s  g i ven a moderate i mportance rat i ng . 

Economi c C r i t er i a . 

9 .  Treatment Co s t : r e l a t i ve c o s t s  o f  s at i s fy i ng vege ta t i on 
management needs u s i ng the cont r o l  me tho d s  ava i l abl e  
w i th i n  e ach program a l t e rnat i ve . Tr eat ment c o s t  i s  an 
expr e s s ed conc e r n  of both the pub l i c  and BPA management , 
pr i mar i ly the l at t er . BPA must  s at i s fy i t s  progr am 
ob j ec t i ve s  w i th i n  c e rta i n  budget a ry con s t ra i nt s ;  
econom i c  e f f i c i ency i s  a s ta t ed purpose o f  BPA ' s 
proposed program . The pub l i c  i s  gene ra l ly i nt e r e s t ed i n  
c os t - e f f ect i ve c ont r o l  methods b e i ng u s ed . Treatment 
cost i s  a h i gh i mport anc e eva l uat i on cr i t e r i on . 

1 0 . Empl oyment Oppor t un i t i e s : r e l at i ve l abor r equ i r ement s 
needed t o  s at i s f y  vegetat i on management ob j ec t i ve s  
u s i ng c ont r o l  me thod s avai l ab l e  w i th i n  each program 
a l t ernat i ve .  Conc e r n  abou t emp l oyment was expr e s s e d by 
r e l a t i v e ly few i nd i v i du a l s  d u r i ng the s c op i ng pe r i od for  
thi s E I S . The degr e e  o f  l abor i ntens i ty o f  va r i ou s  
method s o f  c ontrol  does i nf l uence cost , however . A s  a 
resu l t , thi s c r i te r i on i s  r a t ed o f  moderat e i mportanc e . 
Emp l oyment opportuni t i e s a s soc i ated w i th each program 
a l t ernat i v e are e st i ma t ed r e l a t i ve t o  the numb e r  of 
work e r s  r e qu i red for BPA ' s p r e s ent vegetat i on management 
program . 

1 1 .  Energy E f f i c i ency : r e la t i ve ene rgy r e qu i r ement s t o  
sat i s fy veget at i on management nee d s  o n  r i ght s -o f -way 
u s i ng the c ont r o l  method s ava i l ab l e  und e r  each program 
a l t ernat i ve . Few c omment s on th i s  i s s u e  we r e  r ec e i ved 
by BPA d u r i ng the s c op i ng p e r i od or d u r i ng per i od s  f or 
comment on pr e v i ou s  env i r onment a l  document s .  Ene rgy 
e f f i c i ency of v ege ta t i on c ont r ol t r eat ment s i s  a l ow 
pr i or i ty c oncern o f  the pub l i c . Federa l agenc i e s  a r e  
r e qu i red t o  eva luate the i r  energy c onsumpt i on patterns  
t o  i dent i fy c ons e r vat i on oppor t un i t i e s .  Th i s  eva luat i on 
c r i t e r i on c ompa r e s  r e l a t i ve energy r equ i r ement s among 
program a l t ernat i ve s ; i t  ha s a l ow i mport anc e r a t i ng . 

Management Cr i t er i a . 

1 2 . Leg a l  Comp l i ance : ab i l i ty t o  c omply w i th a l l  r e l evant 
federa l ,  s t at e , and l oc a l  l a w s  and regu l a t i on s . Chap
t e r  8 of th i s  EIS exami ne s  1 6  federal  env i ronment a l  
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requ i r ement s for the i r  r e l evancy t o  BPA ' s vegetat i on 
management program . Leg a l  compl i anc e i s  a c r i t e r i on o f  
h i gh i mportance . 

1 3 . Treatment E f f ec t i vene s s : r e l a t i ve durat i on o f  vegeta 
t i on con t r o l  a v a i l ab l e  w i th each comb i na t i on o f  c ontrol 
method s .  For  example , spot chem i c a l  t r ea tment s a f ford 
mor e c omp l e t e  cont rol  than broadc a s t  chem i ca l , manua l ,  
or mechan i ca l  method s ( s ee Chap t e r  3 ) . Treatment e f f ec
t i vene s s  i s  a ma j or d e t e rm i nant o f  t r eatment cost  ove r  
several t r eatment per i od s . The short e r  the per i od o f  
contr ol , the mor e frequent ly t r eatment s n e e d  t o  be 
appl i ed .  Based on econom i c  e f f i c i ency a s  a purpo s e  o f  
BPA ' s propo sed program , thi s c r i t e r i on i s  r a t e d  o f  h i gh 
i mport anc e .  

1 4 . Op erat i ona l F l e x i b i l i ty :  r e la t i ve ab i l i ty t o  s e l ec t  the 
mo s t  appr opr i a t e  control method for each t r eatment s i t e 
ba s ed on c on s i d erat i on s  o f  the s oc i a l , econom i c , a nd 
env i r onmental  c on s equen c e s  o f  a l l  ava i l abl e  m e thod s .  A 
r ange o f  d i f f e rent k i nd s  o f  c on t r ol me thod s m u s t  be 
avai l ab l e  i n  order to employ a n  Int egr a t e d  Pe s t  Mana g e 
m e n t  ( I PM ) d ec i s i on p r oc e s s ,  a purpose of  BPA ' s proposed 
pr ogram ( s ee Chapter 2 ) . Al though natural ly-occu r r i ng 
c on t r ol s a r e  most  pre fer r ed where f ea s i b l e  under I PM ,  
a rt i f i c i a l  type s o f  con t r ol s a r e  u s ed whe r e  appr opr i at e  
f or s oc i a l , ecolog i ca l , o r  econom i c  r ea s on s . Pub l i c  
c omment s dur i ng the s c op i ng per i od for th i s  E I S  and i n  
r ev i ew o f  prev i ou s  BPA env i r onmenta l  document s have 
u rged BPA to empl oy an I PM t r eatment s e l ec t i on proc e s s . 
Operat i ona l f l ex i bi l i ty ther e f or e i s  a h i gh i mportance 
evaluat i on c r i t er i on .  

Potent i a l  I mpac t  Ra t i ngs . A f i ve-c a t egory scale  of  poten
t i a l  i mpa c t s  wa s used t o  eva lua t e  the pr ogram a lt e r na t i ve s  
aga i n s t  the evaluat i on c r i t er i a . The f i ve c a t egor i e s of  the 
s c a l e  were ( A )  ma j or bene f i c i a l  i mpac t , ( B )  bene f i c i a l  
i mpac t , ( C )  n o  or negl i g ible i mpa c t , ( D )  adver s e  i mpa c t , and 
( E )  ma j or adve r s e  i mpac t . A pot ent i a l  adver s e  i mpac t  rat i ng 
i nd i c a t e s  that the c ontrol method s i ncluded i n  a p r og ram 
a l t e rna t i ve ha ve potent i a l  adver se i mpac t s  wh i ch cannot b e  
avoi ded b y  s ub s t i t u t i ng another c ont rol me thod i n  that pro
gram . A k ey t o  rat i ng potent i a l  i mpa c t s wa s t o  det ermi ne 
wh i ch c on t r ol method s a r e  appl i cable t o  s a t i s f y  BPA ' s 
va r i ou s  veget at i on management need s ( Tabl e  3 - 5 ) . The 
env i r onment a l  c on s equenc e s  of the c ontrol method s a v a i l ab l e  
w i th i n  each program a l t erna t i v e then were  a s s e s s ed ( s ee 
Chapt e r  7 )  to determi ne the over a l l  potent i a l i mpa c t s  of  the 
program a l t e rnat i ve .  

6 1  



B e fore r a t i ng each a l t er na t i ve ,  a pos s ib l e  r ange o f  i mpa c t s  
wa s d e t e r m i ned . For examp l e , a l t e rnat i ve s  wer e a l l owed t o  
ha ve a pos s i b l e  r ange o f  " no i mpa ct s "  t o  " ma j or adve r s e  
i mpa ct s "  o n  the f o l l ow i ng eva l ua t i on c r i te r i a : pub l i c  
hea l th ;  worker s a fety ;  l and u s e s ; v i su a l , hi s t or i c a l , and 
c u l tura l r e s ou rc e s ;  wa t e r  qua l i ty and f i sher i e s ; so i l  
produc t i v i t y ;  t r eatment c o s t ; a nd energy e f f i c i ency . For 
cr i t er i a  of  publ i c  a c c eptab i l i ty ,  p lant s and an i ma l s ,  
empl oyment , l eg a l  compl i a nc e ,  t r ea tment e f f ect i vene s s , and 
oper a t i on a l  f l e x ib i l i ty ,  program a l t ernat i ve s  c ou l d  have 
e i ther bene f i c i a l  or adver s e  i mpac t s . 

Eva l uat i on of  Al t ernat i ve s  

An eva l ua t i on ma t r i x  i s  p r e s ented i n  Tab l e  4 - 2 . The 1 1  
pr ogram a l t ernat i ve s  a r e  a r rayed on the hor i zont a l  a x i s  and 
the 1 4  eva l ua t i on c r i t e r i a  a r e  a r rayed on the ver t i ca l  a x i s .  
I n  each c e l l  of  the ma t r i x ,  a pot ent i a l  i mpa c t  c a t egory i s  
i nd i ca t ed . Ra t i ona l e  for  each o f  the a s s i gned i mpact c a t e 
gor i e s  a r e  prov i d ed i n  Tab l e  4 - 3 . Impac t  rat i ng s  a r e  ba s e d  
o n  t h e  a n a l y s e s  o f  env i ronmenta l c onsequence s  c ont a i ned i n  
Chapt e r  7 .  

Compar i s on o f  Al t e rnat i ve Pr ograms 

I n  the pr ev i ou s  sect i on ,  a l t e rna t i v e  programs wer e i d ent i 
f i ed a l ong w i th 1 4  evaluat i on c r i t e r i a . E i ght c r i t er i a  a r e  
r a t ed h i gh i n  i mportanc e becau s e  they a r e  pr i or i t y c on c e r n s  
of  the publ i c ,  ag enc i e s ,  or BPA management . The s e  e i ght 
w i l l  be c on s i de r ed k ey c r i t e r i a  i n  c ompa r i ng th e program 
a l terna t i ve s . 

For each eva l uat i on c r i t er i on ,  a r ang e o f  pot ent i a l  i mpac t  
c a t egor i e s  i s  pos s i b l e among the var i ou s a l t erna t i v e s  ( s e e  
Tab l e  4- 2 ) . For examp l e , f o r  t h e  publ i c  hea lth c r i t e r i on ,  
categor i e s  o f  C ( no or negl i g i b l e pot ent i a l  i mpac t ) or D 
( potent i a l  adver s e  i mpact ) a r e  appropr i at e . For the wat e r  
qua l i ty and f i sher i e s  c r i t e r i on ,  cat egor i e s  of  C ,  D ,  or E 
( the l a t t e r  r epr e s ent s a potent i a l  ma j or adve r s e  i mpac t ) a r e  

pos s i b l e . M a j o r  bene f i c i a l  and bene f i c i a l  i mpact s ( c a t e 
gor i e s A a n d  B ,  r e spect i ve ly ) a r e  pos s i b l e  f or c r i t e r i a  s uch 
a s  employment opportuni t i e s and t r eatment e f fect i v enes s .  

I n  the r a t i ng s cheme emp l oyed i n  th i s  a nalys i s ,  e a ch a l t er 
na t i ve w a s  a s s i gn ed t o  one o f  f i v e  ca t egor i e s  ( A-E ) , ba s e d  
o n  a n  eva lua t i on o f  i t s r e la t i ve i mpact for  a g i ven 
cr i t e r i on . Thu s ,  i t  i s  pos s i b l e for  s evera l o f  th e a l t e r 
na t i ve s  t o  b e  a s s i gned t o  the s ame c a t egory , i f  they a r e  
l i k e l y  t o  have s i m i l a r  potent i a l  i mpa c t s  f o r  tha t c r i t e r i on .  
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Table 4-2 . Evaluation 1'-ntrix of Program Alternatives and Evaluation Criteria 

Program Alternatives 
2 3 4 5 6 7 8 9 10  11 

1'nnua l ,  1'bnuu l ,  1'nnua l ,  
M:ech . SjXlt Chem. 1'bnua l ,  Mech . ,  !'toch . ,  Bio l . , 1'bnual ,  

In�rtance No SjXlt Brd . and and �ch. , Biol . ,  Biol . ,  SjXlt Chem. Biol . ,  
Evaluation Criteria Rating Action Manual Chem. Chem. Mo.nual Brd. Chem. Biol . SjXlt Chem . Brd. Chem. Brd . Chem. SJX>t Chem. 

Soc ia l  criteria 
Public health High c c c D c c c c c c c 
l\brker safety High c E E D E D E E D D E 
Land USC M.:>derate c c D E c D c c c c c 
Visua l ,  historical and 

cultural resources Low c c c E D c D c D c c 
Pub lic acceptability High E c E E c D c c B B c 

Biophysical criteria 
Water quality and f isheries High c c c E D c D D D c c 
Plunts and ani.rru ls M:xlcrate D B B D D c c c c c 13 
Soil productivity �bderate c c c c D c D D D c c 

Nwrber of tilres each a lternative was 
ass igned to the most favorable impact 
rat ing category : 

Subtotal for environrrcnta l criteria NA 6 5 2 2 5 2 3 4 7 6 
°' 
w 

Economic criteria 
Treatrrent cost High c E E E E D E E D D E 

Thi' loyrren t M::xl.erate E A A D A c A B c c A 

Eners'Y effic iency lDW c E E E E D E E D D E 

Mo.nagen-cnt criteria 
Legal corrpliance High E A A E A A A A A A A 

1rcat..rrent ef fG.:tivencss High E B A B B A B A B+ A A 

�rational flexibil ity High E D D D c B B B B A 13 

Nurrbor of t irres each a lternative was 
assigned to the most favorable impact 
rciting category : 

Total for a l l  cr iteria NA 8 8 2 4 9 4 5 7 12 
-----

NOI'E : 

Ce l l  entries are jXltent ial impact ratings : 

A = nu jor bcneficicil impact 
B ;;::; bene ficial jniµ._1-ct 
C = no or negligible ir;�act 
D = adverse :irupcict 
E :;:: rrr1 jor adverse irnr:-uct 
NA = not applicable 



Tab le 4 - 3 . Ra t ionale for Potent ia l Impact Ra tings :�own in Eva lua t ion Ma trix {Tab le 4 - 2 )  

Soc ial Potent i a l  
Evaluation 
Criteria 

PUBLIC HEALTH 

Alternat ive 1 

Alternative 2 

Alternat ive 3 

Alternative 4 

Alternat ive 5 

Alternat ive 6 

Alternat ive 7 

Alternative 8 

A l ternat ive 9 

Alternat ive 10  

Alternative 11  

WORKER SAFETY 
Alternat ive l 

Alternative 2 

Impact 
Category1 

( C )  

( C )  

( C )  

( D )  

(Cl 

(C) 

( C )  

(Cl 

( C )  

( C )  

( C )  

( C )  

( E )  

Rat iona le 

No impacts would result from the no-act ion a l terna t ive . 

L i t t l e  or no impacts to pub l i c  h ea l th would resul t from exc lus ive 
rel iance on manua l cont rol methods . 

Exc lus ive rel iance on spot chemi c a l  me thods would result in l i t t l e  
or � o  pot ential impact s ;  l o 3 s e s  o f  herb i c ides into t h e  environmen t 
to contaminate a ir , water , nontarget vegetat ion , or a n ima l s  wou l d be 
minima l ;  there would be vir tua l ly no lik e l ihood of d i rect or indirect 
pub lic exposure to herbicides at a toxico logic a l ly-s ign if icant leve l . 

Exc lusive r e l iance on broadcast c hemica l methods would have some poten t i a l  
f o r  adverse impacts o n  pub l ic hea lth . Losse s of herb icides t o  t h e  non
target environment including air , water , ve getat ion , and anima l s  could 
be large . Other control methods are not a va i la b l e  to subst itute in sen
sit ive situations ( e . g . , near streams , in r e s ide n t i a l  area s ) . Because 
herbicide s proposed for use by BPA in broadcast app l ica t ions have low 
leve l s  of mamma l ian toxic i ty ,  pot e n t ia l  d irect and indirect pub l ic expo
sur e s  to herbicides would not result in ma jor adverse impacts . 

Re l iance on manual and mechanica l  me thods would pose no potentia l impacts 
on public he a lth . 

Use of both spot and broadcast chemica l  me t hods a l lows substitut ion of 
spot herbic ide appl ications in areas where broadca s t  app l ications might 
result in s ignif icant pub l ic exposure via contamination of the nontarget 
env ironment . 

No impac t s  on pub lic he a l t h  are expected from use of current manua l ,  
mechanic a l , and b io logica l method s .  Although large numbers o f  manual 
workers in the f ie ld may increase bacte r i a l  inputs to streams , proper 
san itation pract ice s wi l l  prevent adverse impacts . 

No impac t s  on pub lic he alth are expected due to this combina t io n  of man ua l ,  
mechanica l ,  biologica l , and spot Chemic a l  me thods ( s e e  Al terna t i ve 3 ) . 
Broadcast chemical me thods are inc l uded in this a l ternat ive . The ava i l 
abil ity o f  manual ,  mechanic a l , a n d  b io logical methods a l l ows t h e s e  methods 
to be sub st ituted where broadcast methods are inappropr iate . With strict 
observance of a l l  mitigation measures , little or no adverse impacts 
to pub l ic hea l t h  are anticipate d .  

Th i s  program a l ternative i s  ide n t i c a l  to Alternat ive 9 ,  e xcept that 
me chanical me thods are de leted and spot chemical methods are added . 
Little or no adverse impacts to public hea l t h  are forese en ( s e e  Al ter
nat ive 9 ) , assuming mitigat ion mea s ures for spot and broadcast chemical 
methods are obser ved . Broadcast chemic a l  methods would be used primarily 
in inacce s s ib l e , high dens ity brush stands . 

No impacts on pub l i c  health due to this combinat ion of b iologi c a l , 
manual , and spot chemical methods are expected ( s e e  Alternative 3 ) . 

No impacts on safety of ve getat ion mana gement workers . However , safety 
of transmission l ine repair crews would be imper i le d  without c l ear ac cess 
to transmiss ion towe r s . 

Exclusive r e l iance on manual control methods wou ld have major adve rse 
impacts on worker safety ( see Tab l e  7 - 1 3 ) .  Manual methods invo l ve sub
stantial site , too l / equipmen t ,  and travel hazards . Without spot he rbi
c ide treatments ( i . e . ,  cut-stump a p p lication s )  to fo l low-up cutt ing of 
sprouting spec ie s , frequent retreatment would be require d .  Nec e s s i t y  
of treating inacc e s s ib le ,  h i g h  den s i ty b r u s h  stands w i t h  manua l methods 
would e xpose worke r s  to ma jor site and trave l hazards . 

1 See Table 4 - 2  for key to poten tial impact categor ies . 
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Soc i a l  Potentia l 
Eva luat ion Impact 
Criteria Category 

Alternat ive 3 ( E )  

Al ternat ive 4 ( D )  

Alternative 5 ( E )  

Alternative 6 ( D )  

Alterna t ive 7 ( E l  

Alternat ive 8 ( E )  

Alternative 9 ( D )  

Alternative 1 0  ( D )  

Alternative 1 1  ( E )  

LAND USES 

A l t e rnat ive ( C )  

Alternat ive 2 ( C )  

Ra t ionale 

Tab le 4 - 3 . Cont ' d .  

Spot chem�cal methods invo l v e  somewhat F�wer occupa tion a l  haza rds to work ers 
than manual method s .  Howe ve r ,  for tre a ln.e nt o f  inacc e s s ib l e , high dens i t y  
stands , s i te hazards a n d  travel hazards would b e  substa n t ia l for s po t  
c hemic a l  me thods a s  we l l .  Poten t i a l  ma j o r  adverse impacts could thus 
result from exc l u s i ve r e l iance on spot chemic a l  method s . He rbicide tox i
c i ty ha zards to workers are expected to be minima l , g i ven strict obser
vance of label instructions and safety measure s .  

Broadcast chemica l methods pose minor potential for occupa t ional ha zards 
provided standard safety prac tices are f o l lowed for operating equipment 
and hand l in g  chemica l s  ( se e  Tab le 7 - 13 ) ; ground support c rews inc luding 
tank truck operato rs , mix e r / loade r s , and inspectors would be expo s e d  
t o  trave l ha zards on moun ta inous roads . Herb ic ide s would pose min ima l 
occupationa l hazards , give n  s t r ic t  observance of label ins truct ions �nd 
safety me a sure s .  

Me chanic a l  and manual me thod s , those ava i lable under this a l t ernat ive , 
both would pose substan t i a l  occupational hazards to workers ( s e e  Table 
7-1 3 ) . 
Broadcast chemical methods would be ava i lab le for treatment of inacc e s 
s ib l e , dense b r u s h  stands , thereby reducing t h e  over a l l  likel ihood o f  
adverse s a f e t y  impact t o  wo rkers i f  s p o t  chemica l methods h a d  t o  be used 
to control such stands . 

Occupation a l  ha zards of manual and mechanical methods can be sub stantia l ;  
biological me thods are exper iment a l  and w i l l  not be used to any s i gn i f icant 
extent for a t  least severa l year s ;  this program a lt e rna t ive could have 
ma j o r  adverse impac t s  on wo rker safety . 

Manua l ,  mechan ica l ,  biologica l ,  and spot chemica l  methods comprise this 
a l t e rnative . Mechanical me thods could be used for h i gh den sity stands 
in accessible s ites o n  gent le terrain . Manual or spot c hemical methods 
would have to be used for a l l  inaccessib l e , steep terrain s i te s , including 
high density stand s . Site , too l /equ ipment ,  and trave l hazards are l ik e l y  
to be sub stan t ia l .  Potent ial worker s a f e t y  impac t s  c o u l d  be ma j o r  with 
this program a l te r na t ive . 

Broadc a s t  chemi c a l  methods are available to treat inacc e s s ib le , high 
de nsity brush stand s .  Manual methods would have to be used where mec ha n i 
ca l ,  b io logica l ,  or broadc a s t  c hemical methods are n o t  appropr ia t e . Ove r 
a l l  worker safety impac t s  are expected to be adverse but n o t  ma jor . 

The preferred a l t ernat ive wou l d  a l so have adverse impac t s  on worker sa fety ; 
but a low over a l l  hazard i s  ant i c i pated if apFropr iate precautions are 
taken . Dense , inacce s s i b l e  s ites could be treated with low-risk broad
cast c hemical methods .  Spot chemical and manual methods could be used 
on acc e s s ib le and low dens ity site s ,  and in sensitive are a s  such a s  stream 
buf fer zones . Safety measures describ e d  in the BPA Transmission Line 
Maintenance Standard would have to be s t r ic t ly observe d ,  as we l l  a s  herb i
c i de labe l in structions . 

Potential impac t s  on worker safety a r e  s imilar to those of a comb ination 
o f  Al ternative 2 (manua l )  and 3 ( spot chemica l ) . The ma jor sou rces of 
impact woul d  be s i t e , equipmen t ,  and trave l hazards associated w i th 
rel iance on manual and spot chemical methods for control of inacc e s s ib l e , 
high-density brush standards . B iological methods for prevention of high
density brush in inacces sible s i t e s  are not ava i l ab l e  for use at this 
time . 

The no-act ion a lternative wo u l d  have no impacts on land use s . 

Re l iance on manual methods a lone would have neg l ig i b l e  adverse impac t s  
on l a n d  use s .  Potential adverse impa c t s  could re su l t  from use o f  chain
saws in r e s i de n t ia l areas ( i . e . ,  temporary noise d i s t urbance ) ,  but these 
would b e  s l ight enough to be ignored . No con f l ic t s  with land use con tro ls 
or land manageme n t  a genc ie s  are antic ipate d .  
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Soc i a l  
Eva luation 
Criteria 

Alterna t ive 3 

Alternat ive 4 

Alternat ive 5 

Alterna t i ve 6 

Alt ernative 7 

Alternat ive B 

Alt ernative 9 

Alterna t ive 1 0  

�l ternative 1 1  

Poten t i a l  
Impact 
Category 

( D )  

( E )  

( C )  

( D )  

( C )  

( C )  

( C )  

( C )  

( C )  

Rat iona le 

Tab le 4 - 3 . Cont ' d .  

This a lternat ive would re ly exc lus ive ly on spot chemic a l  method s . Some 
forms of spot herbic ide a pp l icatio n  ( e . g . , granu le s , pe l l e t s )  could re s u l t 
in phytotoxic concentrat ions of herb icides pe r s i s t in g  in so i l s ; trans
locat ion or leaching o f  these herb i c ides to adversely impact a d j acent 
crops is possib le .  Howe ve r , the l ik e l ihood of this being a ma j o r  impact 
can be min imized by careful observance of herbic ide label instruct ions 
as to season and rate of a pp l icat ion and s o i l  typ e s  to avo i d . No con
f l icts with land use controls o r  land management agencie s are anticipated . 

Exc lusive r e l iance on broadcast chemica l methods mi ght resu l t  in ma jor 
adverse impacts with r e gard to land u se s . Use o f  broadcast method s ad j a 
c e n t  t o  se n s i t ive crops could cause nontarget lo sses o f  commerc ia l  va lue . 
No other control methods would be ava i lab l e  for sub s t itut ion in such 
site s . Treatment of noxious weeds on rights-of -way in a g r i c u l t ur a l  areas 
could not be conducted wit hout substan t i a l  risk to crops on or ad J a cent 
to r ight s - o f -wa y . Ma jor conf licts with land management agencies cou ld 
ar ise s ince these agenc ies restrict broadcast app l ic a t ions in sites where 
resource va lues such as w i ld l i f e  habitat q ua l ity , stream h abitat qual ity , 
and visual qua l ity have h igh pr ior ity . Exc l us ive re l iance on broadcast 
methods could cause depreciat ion of visua l qua lity in area s  o f  high scenic 
va lue . 

This a l t ernative would r e l y  on a comb ination cf manua l and mechanical 
contr o l  method s .  On sites where mechan ical me thods would be inappropriate 
( e . g . , steep slope s , erodible so i l s )  due to poten t i a l  impacts to land 

use s ( e . g . , erosion onto a d j acent crop land , erosion into N a t ional For e st 
streams ) , manual me thods could be u sed . Negligible adverse impacts to 
land use s or con f l ic t s  with land management agenc ies are fore seen . 

Adve rse impacts to a d j acent land uses wou l d  be possib le from dr i f t ,  leachin g ,  
or translocation o f  phytotoxic amounts o f  herb icides t o  ad j acent crop l ands . 
Several mit igat ion measures could min imi z e  the se impacts ( e . g . , use dr i f t  
control measures , observe herb i c i de labe l instruc t ions strictly ) .  Where 
sensitive crops occur , spot chemic a l  methods would be ava i lab le . Where 
land management agenc ie s re s t r ic t  use of broadcast aerial methods , spot 
me thods could be used . 

Simi larly to Alternat ive 5 ,  this program a lternat ive is expec t e d  to have 
negligible impacts or conf l icts with land uses or land management . 

With the inc lus ion of spot chemica l  me thods , some potential for phytotoxic 
contaminat ion ( e . g . , by leaching of per s i stent herbic ide s )  of a d j acent 
land would exis t . Proper herbic ide a pp l ic a t io n  rates and seasons o f  
u s e  can minimize poten t ia l  impac t s . Potential impacts can be avoided by 
substitut ing manual methods on sensi tive s i t es . Otherw i se this a l terna tive 
i s  similar to Alternative 5 .  

Simi lar ly to Alternat ive 8 ,  some minor adve r s e  impacts could occur . On 
sites where broadcast chemical methods might cause damage to ad j a cent 
crops or con f l i c t s  with land management agenc ies , manual control methods 
would be availab l e . Broadc a s t  appl ications a t  high rates ( e . g . , at sub 
stations ) could result in l eaching of persistent herb icides to ad J acent 
lands . Potential impac ts can be avoided by sub s t i tuting manual methods 
on sens itive s i t e s . 

The pre ferred a l t erna t i ve would have ne g l i g ib l e impacts on land us e s ,  
provided that methods are se l ected and imp lemented according t o  BPA ' s 
Transmi ss ion Line Maintenance Standard and that mitigat ion me a sure s  are 
strictly observed . For examp l e ,  broadcast herbic ide app l ications would 
be prohibi ted a d j acent to suscep t ib le crops . He rbic ide label instruc
tions as to app lication rate s , weather cond i t ion s ,  and s o i l  types would 
be care f u l l y  observed to minimize poten tial impacts to a d j acent land 
uses . A l so , mu lt i p l e  use agreements could be e stab l i shed with landowners 
or land management agenc i e s  to spec i f y  contro l methods to be used on 
spec i f ic s ite s .  

This program a l t e rnat ive would have neg l i g i b l e  po tential to adversely 
a f fect adj acent land uses or to con f l ict with land use cor.tro l s  or land 
management agencies ( s imilar to Alternat ive 8 ) . Potent i a l  land u se 
impacts of the experimental b i o l ogical methods f o r  brush concrol are 
unknown at this time . 
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S o c i a l  
Eva luat ion 
Criteria 

Po tential 
Impact 
Category 

Table 4 - 3 .  Con t ' d .  

Ra tionale 

V I SUAL , HISTORICAL AND CULTURAL RESOURCES 

Al ternat i ve l 

Alternative 2 

Al terna tive 3 

Al ternative 4 

Alternat ive 5 

Alternat ive 6 

Al ternative 7 

Alte rnat ive 8 

Alternat ive 9 

Alternative 10 

Al ternative 11 

( C )  

I C )  

( C )  

( E )  

( D )  

( C )  

( D )  

( C )  

( D )  

( C )  

( C )  

PUBLIC ACCEPTAB I L ITY 

Al ternative 1 ( E )  

Al ternative 2 I C )  

N o  impact� w i l l  occur , because there wou l d  be n o  s i t e  d i s turbanc e . 

On l y  neg l igible impacts are ant i c i pated . Manual method s would not dama ge 
unknown subsurface hi stori c a l  or c u l tural sites . Manual methods could 
be applied in a manner that maint a i n s  visual screens ( to enhance near 
views ) and feathers right - o f -way edges ( to enhance far views ) i n  h i gh 
sensi tivity landscapes ( s e e  Chap ters 6 and 7 s e c t ions on Visua l  Resourc e s  
for definition o f  high sensitivity landscapes ) ;  there fore adverse impac ts 
on visual resources could be avoided . 

Simil ar to Al ternat ive 2 .  Spot chemi cal treatments can be applied 
s e l ec tive ly to avoid adverse irnpacts on visual reso urces . 

Exc l us ive r e l i ance on broadcast chemica l  methods could cause ma j o r  adverse 
impa c t s  to visual qua l i ty . Brown-outs ( a l though ternporary phenornena ) 
could be extensive a fter broadcast treatrnents . No rnethod would be ava i l 
a b l e  t o  ma intain visual screens o r  feathered right-of-way edges i n  h i gh 
sensi t ivity landscape s .  In l ow s e n s i t ivity landsc a p e s ,  inabi l i t y  to 
maintain screens or c reate feathered edges would not cause adverse irnpac t s .  
N o  damage to unknown historical o r  c u l tura l resou r c e s  o n  rights-o f -way 
would occur . 

Mechan ical me thods such as scar if icat ion that disturb the so i l  s u r face 
could damage unknown subsur face histor ica l  or cul tura l s ite s .  Mechanic a l  
methods cou l d  a l s o  s e r iously de prec iate v isual qual ity . Howe ver i n  both 
s i tuat ions o f  r ights-of -way previo u s l y  unsurveyed for archeolog i c a l  s ites 
and of high sensitivity landscape s , manua l methods could be substituted . 
If these sub s t i tutions are made , poten t i a l  adverse impacts would be minor . 

Potential adverse impacts wou ld be negl i g ib l e  s in c e  spot chemica l  treat
men t s  could be sub s t ituted for broadcast treatments in h igh sen s i t ivity 
landscapes ( see Alternat ive 2 above ) . Temporary br own -outs from b road
cast applicat ions could be l imited to low sensitivity landscape s .  No 
impacts to unknown archeo log i c a l  s i te s  would occur . 

Similar to Alternat ive 5 .  

S imilar to Alternative 5 ,  except that spot c hemic a l  methods , in addition 
to manual methods , would be ava i lab le fqr s ubst itut ion in p lace o f  mechan i 
c a l  methods . 

S imilar to Alternat ive 5 .  Manual methods would be the only methods a va i l 
ab l e  to s ub s t i tute for e i ther me c hanical o r  broadcast chemica l treatments 
in high sensitivity landscapes or on r i ghts-of-way unsurveyed for archeo
log ic a l  s i te s .  

Negl igib le impact i s  anticipat e d . Mechan i c a l  me thods would not b e  used . 
Both manual and spot chemi c a l  methods could sub st i tute for broadcast 
chemical methods in h igh sensitivity landscape s .  

S im i l a rly to Al ternatives 2 and 3 ,  no impacts on visua l ,  histor i ca l ,  and 
c u l tural resources would occur . Potential impacts of biological methods 
have not been investigated . 

1'No action " wou l d  incur ma j o r pub l ic oppo s i t ion s in c e  e l ec t r ical system 
reliabil ity woul d  be sac r i f i c ed . 

Exc lusive use of manual control methods wo uld re s u l t  in ma j o r  acceptance 
by some segments of the pub l i c , but ma J o r  oppo s ition by o ther s e gments . 
Acceptance wou ld come from persons preferring comp l e te avoidance o f  
chemi c a l  methods ; opposition wou l d  come from persons sens itive t o  the 
costs of vegetation management ( exc l usive use o f  manual methods would be 
ex ceedingly costl y ;  see rationale under Treatment Cost evaluation 
c riterion ) . The relative balance of acceptance and oppo siti on cannot 
be estimated ; therefore , a neutral ( nu impa c t )  rating is given to this 
a l ternative . 
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Soc i a l  
Evaluation 
C r i teria 

Al ternat i ve 3 

Al terna tive 4 

Alternative 5 

Al terna tive 6 

Al ternative 7 

Al ternative B 

Alternative 9 

Al ternative 1 0  

Alternative 1 1  

Biophy sical 
Evaluation 
Criteria 

Poten t i a l  
Impact 
Category 

( E )  

( E )  

( C )  

( O )  

( C )  

( C )  

( B )  

( B l  

( C )  

Potential 
Impact 
Category 

WATER QUALITY ANO F I SHERIES 

A l ternat ive l ( C l  

Alternat ive 2 ( C )  

Rationa l e  

Table 4 - 3 .  Cont ' d .  

Exclus ive u s e  o f  spot chemical methods wo u l d ,  on balance , be oppo s e d  by 
most segments o f  the pub l ic for the fol lowing reason s .  No manual o r  
b io l og ica l methods wou l d  be availab l e  t o  l e ssen the u s e  o f  herbicide s .  
A t  the same time , however , overa l l  costs o f  vegetation management wou ld 
be high due to the l ack o f  an e f ficient control method for den se , remote 
stands of right-of-�ay b rush . 

Exc lus ive u s e  of broadcast chemical method s wou l d  incur ma j o r  pub l i c  
oppos ition . 

Th i s  a l te rnative would resu l t  in a pattern of pub l i c  acceptab i l i t y  
simi l a r  to Al ternative 2 ;  some persons wo u l d  support it for its absence 
of herbicide use , while others wou ld oppose i t  due to the cost factor 
( o n l y  manual methods wou ld be ava i lable for treatment of mountainous 

terrain and sensitive site s ) . 

Al ternative 6 wou l d  incur much pub l ic oppo s i tion due to its exc lu sive 
rel iance on c hemica l  methods . Cost -wi se , this a l ternat ive would be 
comparab l e  to BPA ' s  present program and wou ld not e n j o y  increased pub l ic 
support on this b a s i s . 

This alternative wou l d  be simi l a r  to Alternat ive 5 ;  pub lic support would 
derive from avoidance of herbicide use while pub lic oppo s i t ion would 
derive from increased cost s . The ava i lab i l i ty of b io logical method s 
would not alter this pattern since they are not operational for r i ght
o f -way brush contro l . The relative ba lance o f  support and oppos i t ion 
cannot be gauge d ;  there fore , a neutral rating is g iven to this a l ternative . 

This inc lusion of spot chemical methods in this a l ternative would neither 
lose much pub lic support ( from the nonchemical interests ) nor gain much 
support ( from the cost -conscious segment of the pub l i c ) .  Spot chemical 
methods are relatively expensive for treatment of dense , remote stands 
o f  right-o f -way brush . 

Al ternative 9 wou l d  probab l y  gain moderate pub l ic acceptance . Overall 
costs o f  BPA ' s  vegetation management program would be simi l a r  to the 
pres ent program . Al though broadc ast chemical methods wou ld be u s ed where 
approp r iate , manual methods woul d  be used in environmenta l l y -sensitive 
sites ( e . g . , stream b u f fer zone s ) ; thus , impacts on water qua l ity would 
b e  minimal . Biolog i c a l  methods would be avai lable for conti nued research 
and operational uses where appropriate . 

Moderate pub lic acceptance would result from adopt ion of A l t erna tive 1 0 .  
Biological and manual methods would b e  availabl e ; research into add i
tional biolog ical methods would continu e .  Broadcast methods would be 
used in sites where minimal hazard to wa ter qua l i ty , the environment , 
or pub lic health would occur . Overal l  treatment costs would be similar 
to those o f  the present program . 

This a l ternative wou l d  be s im i l a r  to Alternative 8 in terms of public 
acceptab i l ity . Although broadc ast chemical methods wou l d  not be used , 
treatment costs would be h i g h .  

Rationale 

Lack o f  vegeta t ion management on r ights-of -way wo u l d  have negligible 
bene f ic ial impact on wa t e r  qua l it y  and f isheries due to t he sma l l  pro
port ion of a wate r shed typic a l ly occup ied by a transmission r i g h t - o f 
way .  

Exc lusive r e l iance on manua l methods would have a negligible adve r se 
impact on water qua l ity because of the minor amount o f  vegetat ion removed 
(see Chapter 7) . Retention of adequate shading cover ove r streams and 
remova l o f  a l l  cut trees and limbs from water bodies wo u l d  prevent any 
se r ious impa cts to aquat ic l i f e . 
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B iophy s i c a l  
Eva l uatio n  
Criteria 

Alternat ive 3 

A l ternative 4 

A l terna tive 5 

Alternat ive 6 

Alternative 7 

Alternative B 

A l ternative 9 

Al ternative 1 0  

Al ternative 1 1  

Potential 
Impact 
Ca tegory 

( C )  

( E )  

( D )  

( C )  

( D )  

( D )  

( D )  

( C )  

( C )  

PLANTS AN D  ANIMALS 

Alternative 1 ( D )  

Ra tiona l e  

Tab l e  4 - J . Cont ' d .  

Spot chemic a l  methods a lone are expected to have neg l ig ib l e  impact on 
wa t e r  qua l ity and f i she r ie s .  Herb ic ide s app l ied b y  these methods have 
little chance of moving to surface or groundwa ters ( se e  Chapter 7 ) . Amounts 
o f  vege tation cover remo ved would be minor , leaving adequate vegetat ion 
to inte rrupt pre c i p itat ion and r etain wa ter on treatment s i te s ,  thereby 
preventing erosion and sedimentat ion . Adequate shading wou l d  be left 
over streams . 

Ma j or adverse impacts are p o s s ib le if broadcast chemical methods were 
re l ie d  upon exc lu s i ve l y . Stream buf fer zone s could not be o b s erved and 
d irect herbic ide depos i t ion in streams would be proba b l e . I n i t i a l  concen
trations o f  some herb ic ide s in sma l l  s l ow-moving streams or water bodies 
could be su f f ic ie n t  to have toxic e f fects on aqua t ic organisms ( 2 , 4 -D 
e s ters , in partic u l a r )  ( se e  Chapter 7 ) . Stream shading could not be 
reta in e d . 

Use of mechanic a l  and manual methods could have potent ia l ly adverse impa cts 
prima r i ly due to e f f ects o f  mechanical methods on so i l  compac t ion , e r o s io n ,  
and sedimentat ion . These mechan ica l e f fects could be mit igated by use 
o f  manual methods on steep s lope s , erod i b l e  soi l s , and near streams . 

Use of both spot chemic a l  and broadc ast chemical me thods would have neg
l i gible e f fects on water qua l ity . Re strictions on use of broadcast me thods 
in stream b u f f er zones and other sensit ive areas would be observed . Spot 
chemic a l  methods sub s t ituted in the se s ituat ion s  would have virtua lly 
no pote nt i a l  for degrading wat e r  qua l ity or adve r s e l y  a f f ect ing f ish . 

Poten t i a l  impacts would be adverse with t h i s  alternative , s imilarly to 
Alternative 5 .  B io logical me t hods are experime n t a l  at this t ime . S ince 
the b io logical technique s be ing tested require rnechan_ � l  site preparation 
for in itiation , the ir impacts would b e  s imilar to those of mechanical 
methods . Manual methods would b e  ava i l a b l e  for use on sensit ive sites 
( e . g . , steep s l op e s ,  erod i b l e  soils , and near streams ) . 

Pote n t i a l  impacts would be s imilar to tho se of A l ternative 7 ,  except 
that spot chemic a l  methods in addit ion to manua l methods could be sub
st ituted for mechanical methods on sens it ive s i te s .  There fore , the add i 
tion a l  reduction i n  use o f  mechan ical methods would further min imi z e  
impacts on water qual ity and f i sherie s ,  but some adverse impacts c o u l d  
s t i l l  occur . 

Over a l l  impact rat ing is similar to that for Alternat ive 8 :  ava i lab i l ity 
o f  broadcast chemi c a l  methods would a l low subst itut ion for mechanic a l  
methods f o r  treating high density brush stands . Manual methods would 
b e  ava i lab le for treatment o f  sensit ive s ites ( e . g . , stream b u f f e r  zones , 
steep s lopes ) .  

Neg l ig ib l e  impa cts on water qua l i ty and f i sheries would b e  expected . 
Mechan ical methods would be e l iminated from use , causing a sign i f icant 
reduction in potential adverse impacts . Broadcast chemical methods 
would b e  re stricted to dense brush stands in inacce s s i b l e  site s .  Spot 
chemical and manual methods wou l d  be ava i l able for treatment cf sensi
tive sites such a s  stream b u f fer zone s and dome s t ic water sup p l y  
watersheds .  

S imilar potenti a l  impacts t o  a comb ination o f  Al ternatives 2 a n d  3 .  
Potential impa cts o f  experimental b io l ogica l methods ( e . g . , w i l d l i f e  
management a n d  e s tab l i shment o f  low-growing vege tation ) have no t been 
studied ; adverse impacts may occur i f  mechanical equipment i s  nec essary 
for site preparat ion or mulch app l ication . 

No management of vegetation on rights-of -way in fores ted are a s  would 
a l low gradual succession of re latively open right-o f-way vegetation to 
dense mature fore s t . W i ld l i f e  species requiring open or edge habi t a ts , 
or using the higher production o f  forag e , browse , and mast p lants found 
in open habitats would b e  adve rsely a f f e cted . Both wild l i f e  d ive rsity 
and abundance wou l d  decrease in local areas . In agricultural areas where 
vegetation management is required ,  ove rall e f fects on w i ld l i f e  are more 
d i f f i cult to pred i c t .  
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B iophys ical 
Eva luation 
Criteria 

Al terna tive 2 

Al ternative 3 

Alternative 4 

Al ternat ive 5 

Al ternatives 6 ,  
7 ,  8 ,  9 and 1 0  

Poten t i a l  
Impact 
Ca tegory 

( B )  

(B )  

{ D )  

( D )  

I C )  

Rationa l e  

Tab le 4 - 3 .  Cont ' d . 

Exclus ive rel iance on manual methods would have genera l l y  ben e f ic i a l  
impacts o n  p l a n t s  a n d  anima l s . Manual methods wo uld have negl i g i b l e  
direct e f f e c t s  on nontarget spe c ie s ,  inc luding forage , browse , and mast
producing p l ants . Virtua l ly no reduction in total vege tat ion cover wo uld 
occu r .  Vegetation d iversity and w i ld l i f e  habitat d ivers i ty w o u l d  b e  
a f fected variab l y ,  depend ing primarily on sprouting be havior o f  plan t 
spec ies that are treated . Over the short term , sprouts produced by manua l 
cutting would provide valuable browse for deer and e lk .  Over the long 
term , however , repeated manual cutting o f  sprout ing speci e s  over severa l 
treatment ro ta t ions could lead to th e f ormation of dense , un i f orm stands 
o f  sprout c l umps , eventua l l y  produc ing low habitat divers ity for wildl i f e .  
Where sprouting species were not dominan t , hab i t a t  dive r s i ty ( i . e . , inte r 
vening patches o f  gras s e s  a n d  fo rbs , l o w  shrub s , and t a l l e r  shrub s )  wou l d  
be ma intained more e a s i l y  with repeated manual treatme nt s .  Manual methods 
would have no adverse impacts on riparian habitats or special hab i tat 
componen ts . Overal l  impac t s  to wi ld l i f e  and nontarget vegeta tion would 
be bene f i c ia l .  

A program us ing only spot chemical methods wou l d  have impac t s  s imilar 
to one using only manual method s . No impacts on nontar g e t  plants or 
anima l s ;  o n  tota l vegeta t ion cove r ;  on forage , browse , and mast plant s ,  
on riparian habitat s ,  o r  o n  speci a l  hab i tat components a r e  expec ted . 
However , spot chemical methods would provide bet ter ma in tenance of hab itat 
diversity due to their ab i l ity to more e f fectively contro l sp rout ing sp ec ies , 
thereby preventing formation of dense sprout stands of low wild l i f e  va l ue .  
Ove rall impacts to w i l d l i f e  and p l an t s  would be bene f i c i a l . D ir e c t  adverse 
impacts of herbicides on animals wou l d  not be l i k e ly because of low exposure 
to herbi c ides app lied by spot methods , because of low inherent toxic ity , 
and because the herbicides do not bioaccumulate to any s ignif icant degree 
( see Chapter 7) . 

Broadcast chemical method s , used excl u s ively , would have pot ential adverse 
impa c ts on vegetation and w i l dl i f e , depending on the s e l ec t ivity of herbi
cide formulations and appl ication rates used . Where herb i c i de s  and rates 
highly select ive for target spec i e s  (whether tal l -growing trees or nox ious 
we eds) were use d ,  l i ttle adverse impact on nontarget plant species or 
habi tat diversity would be expected to occu r .  Howeve r ,  if r e l a t ively 
broad spectrum herb i c ide appl ications were used , adverse impac t s  to these 
could be substant i a l . For examp l e , important non ta rget speci e s  such 
as browse and mas t -produc ing plants may · be removed and unif orm s tands 
of grasses and ferns may be produced by repeated aerial herbic ide app l i 
cations ( see Chapter 7 ) . In add i t ion , broadcast herbi cide app l ications 
would adversely a f f ec t  riparian hab i ta t s  since stream buffer zones could 
not be maintained unde� this al ternative . No direct impacts of herbi
cides on anima l s  would be expected due to the low l eve l s  o f  tox i c i ty 
inherent in herbicides proposed for use by BPA, and due to the fact that 
these herbicides do not accumulate i n  animal orga n i sms ( s e e  Chapter 7 ) . 

Overa l l , the a l t e rna tive using a combination of mechan ical and manual 
methods would a f f e c t  plants and anima l s  adverse ly . Mechanical methods 
woul d :  1 )  reduce structural diversity of ve ge tation and thereby habitat 
diver s i ty , 2) reduce or e l iminate vegeta t ion cover substan t ia l l y  on treated 
sites , 3) unne cessar i l y  treat nontarget p l ants , and 4 )  reduce special 
habi ta t  compon en t s . Mechanical methods would be used to initiate the 
biological method for control o f  right-of -way brush through w i l d l i f e  
hab i ta t  management ( se e  Chapter 3 ) . I n  t h i s  case , howeve r ,  t h e  mechan ical 
methods would be applied i n  a manner that assures improved w i ld l i fe hab i ta t ,  
and would b e  f o l l owed up w i th other hab i tat improveme nt measure s ( e . g . , 
seedin g ,  f e r ti l i za tion ) . Manual methods would be used in riparian hab i t ats 
and other sensi tive sites . 

The se alternatives cons t i t ut e  var ious comb inations of methods appropriate 
for treating both low den s i ty and high density brush on rights-of-way . 
Overal l e f f ects on p l ants a�l animals would be adverse or bene f icial 
depending on the manner in which the methods were applied . In gener a l , 
if nonse l e c t ive methods ( e . g . , mechanical methods and broadcast chemical 
methods using broad spectrum her b i c ide s )  were used only on dense , uni form 
stands of targ e t  species , impacts would be bene f i c ia l . This would occur 
because vegetation structural divers i ty and hab itat diver s i ty thereoy 
would be enhanced and growing space for nonta rget plants including forage , 
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B iophysica l 
Eva luation 
C r i t e r i a  

A l t ernat ive 11  

Poten t i a l  
Impact 
Category 

( B )  

S O I L  PRODUCTIVITY 

Alt erna t i ve 1 ( C )  

Al ternative 2 { C )  

Alterna t i ve 3 ( C )  

Alterna t i ve 4 ( C )  

Alternative 5 ( D )  

Al ternative 6 { C )  

Alternative 7 ( D )  

Alterna t i ve 8 ( D )  

Alternative 9 ( D )  

Al ternat ive 1 0  ( C )  

A l te rnative 1 1  ( C )  

TREATMENT COST 

Alternative ( C )  

Alternat ive 2 ( E )  

Ra tiona le 

Tab l e  4 - 3 .  Cont ' d .  

browse , and ma s t  species would be p r ovide d .  On the other hand , i f  non
selective methods were app l ied to mixed , patchy stands o f  target and 
nontarget species ,  impa cts would be adver se . If s e l ective methods were 
used on sensitive sites ( e . g . , ripar ian zone s )  and to produce special 
hab i tat components ( e . g . , snags ) w i l d l i f e  would b e  bene f i tted . The 
eva l uat ion matrix ( Tab l e  4 - 2 )  shows poten t i a l  impact ratings for these 
a l ternatives a s  none or neg l i gible : e i ther adve rse or beneficial impa cts 
would b e  pos s i b l e  depend ing on the manner in which the a l t e rnatives were 
imp l emented in spec i f i c  vege tat ion management pro j ects . 

S imilar to comb ination of Al terna tives 2 and 3 .  W i l d l i f e  management 
( a  bio logica l method for control o f  vege tation ) wo uld a l so bene f i t 

wi l d l i f e  if it becomes opera t i onal in BPA ' s program . 

There would be no impact because there wo u l d  be no disturbance of vege
tation or soil s .  

Exclus ive rel iance on manual methods would c ause negl i g ib l e  impa cts on 
so i l s  ( see Chapter 7 ) . 

S imilar to Alternat ive 2 .  Use of persi stent granu lar or p e l l e t i zed 
herbicides may decrease soil produc t ivity for a year or more . However , 
where future conversion o f  r ight-o f -way lands to commodity production 
i s  pos s ib l e , sub s t i tution of nonper s i stent h e rb icides can prevent adve rse 
impac t s .  

Exclusive u s e  o f  broadca s t  chemical methods wou ld have n o  impact on r ight
o f -way so i l s .  No soil d i s turbance would occur . Plent i ful cover of non
susceptib l e  ve getation , plant l itter , and standing sterns o f  treated plants 
would remain to protect the s o i l  surfac e .  Nonpersistent herb i c i des could 
b e  used where persistent herbic ides might a f fect future conunod i t y  
product ion . 

Use of mechan ical methods would have potential for adverse impacts to 
soil produc tivity ( se e  Chapter 7 ) . Use o f  manual methods in sensitive 
s i te s  ( i . e . , steep s lope s , erodible soi l s , near stream s ) ,  however , could 
prevent the over a l l  impacts of this a l terna tive from being ma j o r . 

Onl y negligible impacts on s o i l s  would be possibl e ,  s im i l a r l y  to Al ter
natives 3 and 4 .  

S imilar to Al ternative 5 .  B io l og i ca l methods are experimental a t  this 
time and would have limited use over the near future . There fore no sub
stantial s ubstitution for mechanical method s would be possibl e .  

S imilar t o  Alternative 7 ,  except tha t  spot chemical methods would b e  
ava i l ab l e  t o  reduce the extent to which mechanical methods were used 
and to subs t itute for mechani c a l  methods in sens i tive site s .  

S imilar t o  Alternat ive 8 .  However , broadcast methods would b e  avai lable 
for treatment o f  high den s i ty brush stands , a l l owing furth e r  red uctions 
in use of mechan ica l method s . S ome adverse impacts to s o i l s  wo uld sti l l  
b e  poss i bl e ,  even w it h  minimal use o f  mechanical method s . 

Negligible impacts on s o i l  productivity are anticipated from the pre f e rred 
a l ternative . No mechanical methods would be used by BPA . 

S im i l ar to a combinat ion of Al ternatives 2 and 3 .  Some biological 
methods may enhance soil produc t ivity through fert i l i z a tion and mu lching 
( s ee Chapter 3 ) . 

No action incurs no treatment cos ts . 

Exc lusive rel iance on manual me thods alon e  would resul t in h i gh total 
costs to treat and ma intain transmission fac i l i ty vege ta t ion . Manual 
treatments are among the most c o s t l y  for right-of -way brush co ntrol ( se e  
Tab l e  3 -4 ) . The costs shown i n  Tab l e  3-4  are f o r  use o f  manual methods 
in relatively l ow density brush stand s ;  costs to manua l l y  treat high 
dens ity brush stands would b e  much higher . In addition , costs of manual 
methods ava i l a b l e  for noxious we e d  control , power pole protec tion , and 
substation weed control ( i . e . , hand-pul l in g  and hoe ing ) are unknown but 
would probab l y  be very h i gh . 
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Economic 
Evaluation 
Criteria 

Alternative 

Alternative 4 

Alternative 5 

Alternative 6 

Alternative 7 

Alternat ive 8 

Alternativ e  9 

Al ternative 1 0  

Alternative 1 1  

EMPLOYMENT 

Alternative 1 

Alternative 2 

Alternative 3 

Alternative 4 

Alternative 5 

Alterna t ive 6 

Pote n t i a l  
Impact 
Category 

( E l  

( E )  

( E )  

( D )  

( E )  

( E l  

( D )  

(D )  

( E l  

( E )  

( A )  

( A )  

( D )  

( A )  

( C )  

Tab l e  4 - 3 .  Cont ' d .  

Ra tiona l e  

S p o t  chemic a l  treatments are also r e la t ive ly expens ive for right-of-
way brush c ontrol ( se e  Table 3-4 ) . As with manua l me thod s ,  BPA ' s ex
perience i s  based on use o f  spot chem ical treatments in low d e n s i ty brush 
stands . Co s ts for treatme n t  o f  high den s i ty stands would be much h igher . 
S po t  chemical methods are relatively cost-e f f i c ient for treatme n t  of 
noxious weeds and for power pole protect io n ;  use for substation weed 
contro l would be signif icantly cheaper than use o f  manual method s .  

Exc lusive use o f  broadca s t  chemical treatments would b e  r e l a t ively co s t l y .  
Al though these methods are cost-ef fective f o r  d e n s e  stand s o f  target 
vegeta tion , they are cost- ine f f ec t ive f or low den s i ty stand s . 

Cost data are not ava i lable for use of mechan ical methods in right-of
way brush contro l , but it can be pre sumed to be re lative l y  expens ive 
compared to broadcast chemical method s .  I n  add i t ion , mechanical methods 
would not be appl ic ab l e  to BPA ' s  need for weed c ontrol on rights-of -
way and at substations ( se e  Table 3- 5 ) . Therefore , very expen s ive hand
pull ing and hoeing would be required on the se sit e s . 

This a l ternat ive would a l low use of broadc a s t  chemical me thod s for high 
density brush control , for noxious we ed c ontrol ( i . e . , where infestations 
are extensive ) ,  and !or substation weed control . Spot chemical me thods 
would be ava i lab l e  for low dens i ty brush contro l ,  for power pol e protec �  
tion , and a l so f o r  substation weed contro l .  This combin ation of available 
methods would be relatively cost- e f f ic i en t .  

S imi lar t o  Alternat ive 5 .  
over the long run because 
experimental status would 
the near future . 

Although bio logical methods may be cost- e f f i c ie n t  
o f  reduced f r equency o f  maintenanc e , their 
precl ud e  cost estima tion or extensive use in 

This al te rnative const i tutes a comb ination o f  Alternat ives 3 and 7 ,  both 
relative ly expensive i n  terms o f  treatment costs . 

The avai labil ity of broadcast chemical methods wou l d  allow cost- e f fic ien t 
treatment of high den s i ty brush stand s ,  extensive noxious weed i n f e s ta t ion s , 
and substation yards . Manual methods would be used in sensitive s i tes 
and for low density brus h .  These would n o t  b e  exce ssive l y  c o s t l y  appl i
cations f or manual methods . 

The preferred a l ternative include s a l l  tre atment methods except mechan i c a l . 
This broad availab i l ity of methods would al low selec tion of the most 
cost-e f f ec tive treatment for each specif ic vege tation managemen t  pro j e c t ,  
given abse nce· o f  other socia l ,  environmental , o r  manageme nt constraint s . 

Simi lar to Alternatives 2 and 3 .  Cost and e f fic iency data are not ava il
able for biological methods ; BPA research studies may provide such data in 
the near futur e .  

N o  action wou l d  require n o  workers , causing a ma j or adverse imp a c t  o n  
t h e  number presently employed b y  BPA i n  vegetation manageme n t . 

Exclusive rel iance on manual methods would require substan t i a l l y  more 
workers than pre sently emp loyed . 

Re l ative to present labor requirement s ,  exclus iv e  use of spot chemic a l  
methods would require subs tantially more labo r .  

U s e  o f  broadcast chemical methods a l one would require fewer workers than 
are now emp loyed by BPA in vegetation manageme nt . 

Use of on ly manual and mechanical methods would require substantially 
more workers . Although mechanical methods involve fewer man-hours per 
acre treated than manual methods , the total acreage able to be treated 
mechanica l l y  would not be substantia l .  For examp l e ,  sensi tive sites 
( conunon in B PA ' s  service are a )  as we l l  as noxious weed i n f e s tations and 
substation yards would require manual treatment s .  Many more work e r s  
than a r e  presently employed would be needed . 

This alternat ive , a combinat ion of spot and broadcast chem i c a l  me thods , 
would require approximately the same amount of labor as pre sently employed .  
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Econom ic 
Eva l uation 
Criteria 

Alternative 7 

A l te rnative 6 

Alternative 9 

Al terna tive 1 0  

Al ternative 1 1  

Pote n t i a l  
Impact 
Ca tegory 

( A )  

( B )  

( C ) 

( C J  

(A) 

ENERGY EFFICIENCY 

A l t e rnat ive 1 ( C )  

Al ternat ive 2 ( E ) 

Alternat ive 3 ( E ) 

Alte rnative 4 ( E )  

Alternative 5 ( E )  

Alternative 6 ( D )  

Al ternative 7 ( E ) 

A l te rnat ive 8 ( E ) 

Alternat ive 9 { D )  

Ra tiona l e  

Tab l e  4 - 3 .  Cont ' d .  

S imilar to Alternat ive 5 .  Lo ng-term labor requirements o f  b io logical 
methods are unknown . 

Additional but not substant i a l ly more work e r s  would be required for this 
a l te rnative . Mechanical methods cou ld be used to treat high dens i t y  
b r u s h  o n  gentle terrain a n d  nonerod i b l e  so i l s .  Spot chemical methods 
would be somewhat more e f f i c i e n t  than manual method s ,  esp e c i a l ly on sprout ing 
s pe c ie s where more frequent retre atment by manual methods would be nec e s sary . 

This mix of control methods wou l d  require approximately the same number 
o f  workers as at present . Broadcast chemical methods would be ava i lable 
for high density brush s tands . Other high density stands could be treated 
wi th me chan ical method s .  

Labor requirements o f  this , the pre f e rred a l ternative , would be very 
similar to those o f  the present program . 

S imilar to a comb inat ion of Al ternatives 2 and 3 .  No data are available 
o n  employment impacts of b iological methods . 

No impact would occur s in c e  no energy would be expended or cons e rved . 

Manual methods wou l d  be f a irly energy-effic ient in low density brush 
stands where treatment un its con s i s t e d  o f  individual brush stems and 
access to each tre a tment un i t  was easy . In high density s tand s , the 
treatment unit would con s i s t  of the area occupied by target plants . Manual 
methods would have very low productivity rates in such stands , and many 
r e turn trips into a given area wou l d  be required . Thus , with respect 
to B PA ' s  over a l l  management need s ,  manual methods excl us ive ly would be 
expected to have high energy requirements ( se e  Chapter 7) . 

Spot chemic a l  treatments using water carriers for herbic ide mixtures 
would be highly energy-ef f ic ient for control of low den s i ty brush stands 
where individual stems were treated . I f  herbicide s were applied in o i l  
carriers , more than twice a s  much energy wou ld b e  use d .  F o r  high density 
brush stand s ,  spot chemical treatments would be h ighly inefficie n t . To 
�ee t  a l l  BPA ' s  vegetation management needs , this a l ternative would not 
b e  energy-e fficien t .  

I f  r e l ie d  o n  exc lusively , a program o f  only broadcast chemic a l  methods 
would also be energy-inef ficient . In high density brush stands ( where 
a treatment un i t  i s  a unit o f  area) , broadcast method s , whether aerial 
or ground-b a se d ,  wou l d  be relatively e f f i c ient ( s ee Chapter 7 ) . However , 
where the unit of area is not fully occupied with target stems ( i . e . , 
a low dens i ty stand ) , broadc ast methods would be i n e f f i c i e n t  because 
they waste energy in treating intervening areas with target plan t s . 
Low dens i ty stands would be more e f ficiently treated with s pot chemical 
or manual treatments . 

In this a l t ernative , manual methods would be ava i lab l e  for treatment o f  
l o w  dens i ty stands a n d  mechan ical methods would b e  ava i lable f o r  treatment 
of high density stands . Mechanical methods would be energy - in e f f i c ient 
for treatment o f  such stand s , and could not be used on s teep s l opes or 
erodible s o i ls . Manua l methods would be ine f f ic ient for treatment of 
high density stands on these sens itive s ites . 

Broadcast chemic a l  methods wou l d  be energy- e f f i c ient in treating high 
dens i ty brush stands whi l e  spot chemical treatments us ing water carriers 
woul d  be e f ficient for low den s i ty s tand s .  Overa l l ,  th i s  program a l terna
tive would have relative l y  low energy requiremen t s . 

This combination of manua l ,  mechan ic a l , and biological methods would 
be s imilar to A l ternative 5 .  Biological methods are exper iment a l ;  their 
energy requirements over the l ong term are unknown at th i s  t ime . 

This alternative would not have an energy- e f f ic ie nt method for treating 
high dens ity stand s . Spot chemical and manual methods wou l d  a l l ow rela
tively e f f ic ient control o f  low den s i ty stands and s i te s  where m e c han ic a l  
methods were not appropriate . Ove r a l l  energy requirements would be high . 

Broadcast chemical methods wou l d  be avai lable for e f f ic i e n t  treatment 
of high density stands ; manual method s would be ava i lable for r e la t ively 
e f ficient treatment of low dens i t y  stands and sen s i tive s i t e s . Overall 
program energy requirements would be low . 
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Management 
Eval uat i on 
Criteria 

Al ternative 10 

Al ternat i ve 1 1  

Poten t i a l  
Impact 
Ca tegory 

{ D )  

( E )  

LEGAL COMPLIANCE 

Alternat ive 1 ( E )  

A l t e rna t ive 2 ( A )  

Alt ernative 3 ( A )  

Alternative 4 ( E )  

Alternative 5 ( A )  

Alternative 6 ( A )  

Alternative 7 ( A )  

Alternative 8 ( A )  

Alterna t ive 9 ( A )  

Alternative 1 0  ( A )  

Alternative 1 1  I A )  

TREATMENT EFFECTIVENESS 

Alternative ( E )  

Al ternative 2 (S )  

A l te rnative 3 ( A }  

Tab le 4 - 3 .  Con t ' d .  

Rationa l e  

Relativ e l y  energy-ine f f icient mechani c a l  methods would not b e  ava ilable 
under this a l ternat ive . Al l other methods would be ava i lab l e  and could 
be used i n  the manner that minimi z e s  energy requirements ( given that 
no other soci a l , environment a l ,  or economic cons traints exis t ) . 

Similar to a combination of Alternatives 2 and 3 .  Energy e f f ic iency o f  
biological methods i s  n o t  known a t  t h i s  time . 

The no-ac t ion a l ternat ive would f a i l  to comply w i th the Federal Co lumbia 
River Transmi ss ion System Act which d i rects SPA to operate and maintain 
a reliab l e  e l ectrical transmi ssion system for the Pacific Northwest ( se e  
Chapter 2 ) . 

A program relying exclus ive l y  on manual methods could f u l l y  comply with 
all rel evant federa l , state and local l aws . 

F u l l  l e g a l  comp l iance wou l d  be po ssib l e , given that the SPA Transmission 
L in e  Maintenance Standard is observed ( e . g . , disposal of herbic ide con
tainers according to state and federal laws ) . 

Exclusive r e liance on broadc ast chemical treatments wo uld not a l low com
p l i ance with or would make comp l iance d i f f i c u l t  with the f o l l owing federal 
environmental requirements ( see Chapter 8 ,  ENVI RONMENTAL REQUIREMENTS ) :  
Endang ered/Threatened ( P l an t )  Spe c i e s  ( i f newly l i s te d  speci e s  were found 
on rights-of-way ) ,  Fish and Wildlife Conservation ( c onservation o f  r i 
parian habi tats a n d  hab i tat divers ity in general ) ,  Heritage Conservation 
(maintenance o f  visual qua l i t y  near protected s i te s ) , Coastal Management 
Program Con s i stency ( protection of v i sual qua l i ty and water qua l i ty in 
Coastal Zone ) , Wetlands ( herb icide contamination ) , Farmlands ( agricultur a l  
productivity adj acent to rights-of-wa y )  , Recreation Resources ( visual 
qua l ity at recreatio� sites ) ,  Permit for Right-of-Way on Pub l ic Lands 
( compliance with MOUs with pub l ic land management agencie s } , C lean Wa ter 

Act {water qua l i ty ) , and Safe Drinking Water Act (water qua l i ty ) . 

F u l l  legal compl i ance would be possib l e : manual methods could be sub
sti tuted for mechan ical methods at any sensitive sites sub j e c t  to re
strictions ( e . g . , endangered spec ies location s ,  riparian hab i t a t s , wetland s , 
erodible soils or visual set tings of recreation s i t e s ) . 

Simi lar to A l ternative 5 ;  ful l legal comp l iance wou l d  be possib l e .  Where 
broadcast chemical methods were restricted by feder a l , s tate or loc a l  
regu l ations , spot chemica l methods could b e  substi tuted . 

Simi l a r  to A l ternative S ;  ful l compliance would be possib l e .  

Simil a r  t o  Alternatives and 5 .  

Similar to Alte rnatives 5 and 6 ;  wherever broadcast chemical o r  mechan ical 
methods were restricted , manual methods could be sub s t i tut ed . 

Ful l legal compl i ance woul d  be pos s ib l e , in that manual and directed 
chemical methods could be substituted wherever broadcast chemica l methods 
were restricted . 

Simi l a r  to A l ternatives 2 and 3 .  

No action a f fords n o  cont r o l  o f  vegetation . 

Exc lusive use of manual methods would have low e f f ec tiven e s s  at contro l l i n g  
vegetat ion , d u e  to resp rout ing behavior o f  many target woody specie s .  
Also , many perennial weeds a r e  capabl e  o f  resprouting from root crowns 
or root piec e s  . . 

Exc l u s ive use of spot chemic a l  methods wou ld provide the most e f f ec tive 
control among the ava i lable methods because these methods prevent re
sprouting . In add i t i on , spot chemical appl ication technique s ( e . g . , 
cut- stump , i n j e c tion , basa l - s tem spray ) would be highly e f f i c ient de
l ivering herb icide to target plants ( i . e . , a l l  applied herbic ide reaches 
targe t plants ) . 
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Management 
Eva luation 
C r i t e r i a  

Al ternat ive 4 

A l t e rnat ive 5 

Al ternative 6 

A l t e r n a t ive 7 

Al terna tive 8 

Al ternative 9 

A l ternative 1 0  

Alternative 1 1  

Poten t i a l  
Impact 
Ca tegory 

( B )  

( B )  

( A )  

( [] )  

( A )  

( B+ )  

( A )  

( A )  

OPERATI ONAL FLEXIBILITY 

Alter na t ive 1 

Alternative 2 

Al ternative 3 

Alt ernative 4 

Alternative 5 

Al ternat ive 6 

Al ternative 7 

Alternative 8 

Alterna tive 9 

A l t ernac ive 1 0  

Alte rnat i ve 1 1  

( E )  

( D )  

( D )  

( D )  

( C )  

( B )  

( B )  

( B )  

( B )  

( A )  

( B )  

Tab l e  4 - 3 .  Con t ' d .  

Rat ion a l e  

U s e  o f  only broadca s t  chem i c a l  met hod s wou ld b e  l e s s  e f f e c t i ve t h a n  use 
of spot chem i c a l  methods , due prima r i ly to inadequate coverage by app l i 
cat ion equipment and due to resistance o f  certain target species t o  this 
form o f  herbic ide t r e a tment . 

This alterna tive wou l d  have low-to -mode rate e f f e c t ive ness because o f  
lack o f  control o f  resprouting species b y  manual and mechan ical method s .  

High e f f ectiveness wo u l d  b e  po s s i b l e  due to ava i l a b i l i ty o f  spot chemical 
method s .  

Simi lar to Al ternative 5 .  E f f ect ivene s s  o f  b i o l og i c a l  methods i s  unknown 
a t  this time . 

S imilar to Alternative 6 .  Spot chemical methods would be avai l ab l e .  

S imi lar t o  Alternatives 4 and 5 .  Without spot chemical methods ava i l 
ab l e , t h i s  program would l ack a h i g h l y  e f f ect ive control me thod , espec i a l l y  
for sprouting s p e c i e s  and s p e c i e s  r e� i s ta n t  to a e r i a l  sprays . 

S im i l a r  to Alternative 6 .  

S im i l ar to Al ternative 3 ;  highly e f fective due to the ava i labi l i ty o f  
spot c hemical method s .  Long-t erm e f f ecti veness o f  biological methods 
i s  not known ; research has been underway for a r e l a t ively few years . 

No action would be equiva lent to having no methods ava i lable . 

No f l exibility due to avai l ab i l i ty of manual methods on l y . 

No f l exibi l i ty . 

No flexib i l i ty .  

Neg l i g ib l e  f l ex i b i l ity ; no e f f icient method would be available f o r  con tr o l  
of sub stat i on or nox i ous we eds . 

Lim ited f l exibil i ty ;  only chemical methods wou l d  be avai lable for use . 

Limited f l ex i b i l i t y .  Biologic a l  method s , e i ther natural o r  a r t i f i c ia l  
would b e  ava i lable . A par t i a l  complement of methods would be ava i lable 
for an integrated pest management strategy . Limi ted operational f lexib i l i ty 
woul d  exi s t . 

S imilar to Alt erna t i ve 7 .  

Similar to Al ternative 8 .  

High operational f l exibi l i ty due to ava i la b i l i ty o f  a f u l l  complement 
of control method s .  Fu l l  IPM process would b e  possib l e .  

Limited operational f l exib i l i ty .  Manual and spot chemi c a l  methods are 
not we l l  sui ted for high-d en s i ty brush . A partial complement of methods 
would be ava i lable for an IPM s t rategy . 
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Fo r example , f or the l eg a l  c omp l i ance c r i t e r i on ,  a l l  a c t i on 
a l t e rna t i v e s  exc ept Al t er na t i v e  4 cou l d  f u l ly comply w i th 
a l l  l eg a l  r e qu i r ement s ;  thu s ,  the s e  n i ne a l t e r na t i ve s  w e r e  
a s s i gned t o  th e mo s t  favorabl e c a t egory for  tha t eva luat i o n  
c r i t e r i on ( s ee Tabl e  4- 2 ) . Al t er na t i ve 4 ( e xc l u s i ve u s e  o f  
broadc a s t  chem i c a l  method s ) wou l d  not a l low compl i ance w i th 
a number o f  f ed e r a l  l aw s  because ther e  wou ld be no means t o  
prec i s e ly cont r o l  target vege t a t i on a t  s en s i t i v e  s i t e s  ( s ee 
Table 4- 3 ) . 

The number o f  t i mes  each a l t ernat i v e  wa s a s s i gned t o  the 
mo s t  favorable cat egory for the va r i ou s  evaluat i on c r i t e r i a  
i s  s hown a t  the bot tom o f  Tab l e  4 - 2 . A subtot a l  i s  shown 
for the number of t i me s  each a l t e r na t i v e  wa s a s s i gned t o  the 
most favorable c a t egory for  the envi ronment a l  c r i t e r i a  
( i . e . ,  soc i a l  and b i ophy s i ca l  evalua t i on c r i t e r i a ) .  

On three eva lua t i on c r i t e r i a  -- worker s a f ety , t r ea tment 
c o st s ,  and ene rgy e f f i c i ency -- the No Ac t i on a l t e rnat i v e 
a lone w a s  a s s i gned t o  the mo s t  f avorab l e  cat egory . The 
i mplementat i on o f  no vege t a t i on management endang e r s  no 
worker s ,  enta i l s  no t r ea tment co s t , and r e qu i re s  no ene rgy 
expendi t u r e . However , the No Ac t i on a l t e r na t i v e f a i l s  t o  
meet BPA ' s u nder l y i ng need f or vegetat i on management , and 
ther eby f a i l s  to c omp ly w i th the Federa l Co lumb i a  R i v e r  
Transm i s s i on Sy s t em Ac t .  Becau s e  o f  the s e  d e f i c i enc i e s , the 
No Ac t i on a l t e rnat i v e w i l l  not be c ompared fu rth e r  to the 
1 0  a c t i on a l t ernat i v e s  i n  the f o l l ow i ng d i s cu s s i ons . 

F i v e  a l t e r na t i v e s  were  a s s i gned t o  the mo s t  favorab l e  c a t e 
g ory e i ght or mor e t i mes ( out of  the 1 4  eva luat i on c r i t e r i a ) .  
Alt erna t i v e  2 ach i eved th i s  cat egory e i ght t i m e s  ( o f  the se , 
three on k ey evalua t i on c r i t e r i a ) ;  Al t e r nat i ve 3 a l so 
achi eved the mos t  favorab l e  c a t egory e i ght t i m e s  ( f our on 
k ey c r i t er i a ) ; Al t e r na t i v e  6 ach i eved i t  n i ne t i me s  ( s i x  on 
k ey c r i t e r i a ) .  Al t e rnat i v e 1 0  was  a s s i gned t o  th e mos t  
f avorab l e  c a t egory 1 2  t i me s  w i th e i ght of  thes e  f or the 
e i ght k ey eva luat i on c r i t er i a . Alt erna t i v e  1 1  ach i eved the 
most f avorable c a t egory n i ne t i mes  w i th f ou r  of  the s e  on k ey 
cr i t e r i a . The s e  f i v e  a l t e rnat i v e s  ( 2 , 3 ,  6 ,  1 0 , a nd 1 1 )  
w i l l  be c ompar ed i n  d e ta i l  i n  the f o l low i ng pa ragraphs . The 
other  f i v e  a c t i on a l t ernat i v e s  ( i . e . , 4 ,  5 ,  7 ,  8 ,  9 )  wer e  
a s s i gned t o  the most favorable c a t egory f ewer t i mes  ( s even 
or l e s s ) for  the 1 4  eva lua t i on c r i t e r i a . 

The number o f  a s s i gnment s t o  mos t  f avorab l e  c a t egor i e s  a l s o  
c a n  b e  u s ed t o  i d ent i fy the mo s t  envi r onment a l ly pr e f e r ab l e  
a l t e rnat i v e . A s  r ec ommended b y  C E Q  ( 4 6 FR 1 8 0 2 8 ) , the 
a l t ernat i v e  tha t  cau s e s  l ea s t  d amag e to b i ophy s i c a l  
r e sourc e s  a nd that best  protec t s  s oc i a l  r e sour c e s  i s  
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env i r onment a l ly p r e f e rabl e . I n  Table 4 - 2 ,  s oc i a l  and 
b i ophy s i c a l  c r i t e r i a  t ogethe r c onst i tut e env i r onment a l  
evaluat i on c r i t e r i a . 

Th ree a l t er na t i ve s , 2 ,  1 0  and 1 1 , were  a s s i gned t o  the most 
favorab l e  cat egor i e s  ( f or the e i ght envi r onment a l  c r i t e r i a )  
a t ot a l  o f  s i x  o r  more t i mes each . Al t e rna t i ve 2 wa s 
a s s i gned t o  th e mos t favorab l e  c a t egory for  two o f  th e four 
k ey c r i t e r i a ,  publ i c  health a nd w a t e r  qua l i ty and f i sheri e s . 
Alt er nat i ve 1 0  was a s s i gned to th e mos t favorab l e  cat egory 
f or a l l  four k ey c r i t e r i a ,  pub l i c  h e a l th ,  w a t e r  qua l i ty a nd 
f i sher i e s , work e r  sa fety , and publ i c  acceptab i l i ty . 
Al t ernat i ve 1 1  w a s  a s s i gned t o  the most  f avorab l e  c a t egory 
f o r  two o f  th e k ey c r i t e r i a ,  pub l i c  hea l th and wa t e r  qua l i ty 
and f i she r i e s . Al t e rnat i ve 1 0  i s  j udged , ther e f or e , the 
envi r onment a l ly pre f erab l e  program a l t ernat i v e . 

Al t e r na t i ve 1 0 ,  the pre ferred a l t e rnat i ve ,  was  a s s i gned t o  
the mos t f avorab l e  c a t egory th e hi gh e s t  number o f  t i m e s  f o r  
a l l  evaluat i on c r i t e r i a  ( i . e . , env i r onment a l  p l u s  ec onom i c  
a n d  management c r i t e r i a ) . Pa i r ed c ompa r i sons  between 
Al t er na t i ve 10 and each o f  Al t e rnat i ve s  2 ,  3 ,  6 ,  and 1 1  a r e  
shown i n  Tab l e  4-4 . The v e rt i ca l  c o l umn s o f  Tabl e  4-4 
r epr e s ent h i gh ,  moderat e ,  a nd l ow i mport ance eva lu a t i on 
c r i t e r i a .  For each o f  Al ternat i ve s  2 ,  3 ,  6 ,  and 1 1 ,  th e 
th r e e  hori zontal r ows i nd i ca t e  th e c r i t e r i a  for  wh i ch 
Al t er nat i ve 1 0  wa s placed i n  mor e favorab l e , equa l , o r  l e s s  
favor able c a t egor i e s i n  th e evaluat i on mat r i x  ( Tab l e  4- 2 ) . 
Us i ng th i s  d i splay , we can i dent i fy for  wha t  cr i t e r i a  
Al t e rnat i ve 1 0  may b e  pr e fe r ab l e , f or what c r i t er i a  no 
pre f e renc e i s  evi dent , and f o r  wha t  cr i t e r i a  other 
a l t erna t i ve s  may b e  pr e f erabl e .  

A c ommon pr ocedu r e  for  c ompa r i ng a l t erna t i v e s  i n  a n  env i r on
ment a l  a s s e s sment doc ument i s  to mu l t i ply w e i ght i ng s  by 
i mpact s c or e s  and then t o  add th e pr oduc t s  acro s s a l l  eva l u
a t i on c r i t er i a  f or e ach a lt ernat i ve . Such a n  a r i thmet i c  
pr oc edu r e  for c ompa r i ng a l t ernat i v e s  h a s  a number o f  prob
l em s  a s soc i at e d  w i th i t .  It  i s  o f  q u e s t i onab le v a l i d i ty t o  
s u m  we i ght ed i mpac t s  acros s d i f f e r ent type s o f  c r i t e r i a 
( e . g . ,  work e r  s a f ety a nd energy e f f i c i ency ) . Such a proce
dur e a l s o  t end s to c oncea l o r  d i m i n i sh i nd i vi dua l type s o f  
i mpact s i n  the overa l l  i mpact a ggrega t i on proc e s s .  Fi na l ly , 
a n  a r i thmet i c  procedu r e  subst i t ut e s  va l u e s  of  the a l t erna
t i ve evaluat i on t eam f or tho s e  o f  d ec i s i on mak er s . 

I n  thi s E I S ,  th e number o f  t i me s each a l t ernat i v e  i s  
a s s i gned t o  the most f avorab l e  i mpac t  c a t e gory ( Tab l e  4 - 2 ) 
i s  used a s  the ba s i s for i dent i fy i ng a l t ernat i ve s  t o  be 
c ompa r ed i n  d e ta i l ( Table 4-4 ) . I d e a l ly ,  the most pre fer
able a l t e rnat i ve wou ld be th e a l terna t i ve tha t i s  a s s i gned 
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Table 4-4 . Canparison of Alternative 10 to Alternatives 2 ,  3 ,  6 and 1 1  
ShC1.\ling Evaluation Criteria for Which Alternative 10 i s  More 

Preferred , Equally Preferred , or Less Preferred 

Canpared to : 

Alternative 2 
(Manual 

Methods Only) 

Alternative 3 
(Spot Chemi -

cal Methods 
Only) 

Alternative 6 
(Spot Chemi -

cal and Broad
cast Chemical 
Methods ) 

Alternative 11 
(Manual ,  

Biological , 
and Spot 
Chemical) 

Alternative 10 
(Manual , Biological , Spot Chemical , and Broadcast Chemical Methods) 

High Importance (Key) Moderate Imj:xJrtance Io.v Imj:xJrtance 
Evaluation Criteria Evaluation Criteria Evaluation Criteria 

M::Jre Pref erred 
Worker safety 
Public acceptability 
Treatment cost 
Treabnent effectiveness 
Operational flexibility 

Equally Preferred 
Public health 
Water quality 

and fish 
Legal ccxnpliance 

Less Preferred 

M::Jre Preferred 

Land use 
Soil productivity 

Plants and animals 
Employment 

Public Acceptability Land use 
Treabnent cost 
Operational flexibility 

Equally Preferred 
Public health Soil productivity 
Worker safety 
Water quality 

and fish 
Legal compliance 
Treatlllent effectiveness 

Less Pref erred 

M::Jre Pref erred 
Public health 

Plants and animals 
Employment 

Land use 
Public acceptability 
Operational flexibility 

Equally Preferred 
Worker safety 
Water quality 

and fish 
Treatlllent cost 
Legal canpliance 
Treatlllent effectiveness 

Less Preferred 

M::Jre Preferred 
Worker safety 
Public acceptability 
Treabnent cost 
Operational flexibility 

Plants and animals 
Employment 
Soil productivity 

Equally Preferred 
Public health 
Water quality and 

Land use 

and fish 
Legal ccxnpliance 
Treatrrent effectiveness 

Less Pref erred 

Soil productivity 

Plants and animals 
Employment 
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Energy efficiency 

Visual , historical 
and cultural 
resources 

Energy efficiency 

Visual , historical 
and cultural 
resources 

Visual , historical 
and cultural 
resources 

Energy efficiency 

Energy efficiency 

Visual , historical 
and cultural 
resources 



t o  the mos t  f avorab l e  i mpa ct c a t egor i e s f or a l l  evaluat i on 
c r i t e r i a . F i ve a l t e rnat i ve s  were  a s s i gned t o  the mos t 
f a vorab l e  cat egory f or e i ght or more of the 1 4  c r i t e r i a ; 
the s e  a r e  the sub j e c t s  of  det a i l e d  c ompa r i s on s . 

Th e c ompa r i s on procedu r e  o f  Table 4 - 4  shows e xpl i c i t ly the 
evalua t i on c r i t e r i a  and the r e l a t i ve i mpac t  categor i e s  f or 
wh i ch the pr ogram a l t e rnat i ve s  a r e  s i m i l a r  and f or wh i ch 
they d i f f e r . Rev i ewe r s  and dec i s i onmake r s  c a n  s e e  c l e a r l y  
t h e  t rade-o f f s  i n  type s a n d  ex tent o f  pot ent i a l  i mpa c t s  that 
a r e  i nvolved i n  s e l e c t i ng one program a l t erna t i ve ove r 
a nother .  

I n  c ompa r i s on t o  Al t e r na t i ve 2 ( the p r ogram ba s e d  e xc lu
s i ve ly on manua l method s ) , Al t e r na t i ve 1 0  i s  pre f e r ab l e  for  
k ey c r i te r i a  o f  work er s a f e ty , publ i c  acceptab i l i ty ,  t re a t 
m e n t  c os t , t r ea tment e f fec t i venes s ,  a n d  ope r a t i ona l 
f l ex ib i l i ty ( Tabl e  4-4 ) . The t wo a l t erna t i ve s  a r e  equal for  
key c r i t e r i a  o f  publ i c  hea lth , wat e r  qua l i ty and f i she r i e s , 
a nd l ega l c ompl i ance . Alt e r na t i ve 2 i s  not p r e ferab l e  t o  
Al t er na t i v e  1 0  on any k ey c r i t e r i on . Al t er na t i v e  2 i s  
p r e f er ab l e  t o  Alt er na t i ve 1 0  on t wo c r i t e r i a  of  mod e r a t e  
i mportanc e ( i . e . , plant s and a n i ma l s , and employment ) .  
Al t ernat i ve 2 i s  not p r e f erab l e  t o  Alt e r na t i ve 1 0  on any of 
th e low i mportance c r i t er i a . Th e equ i va l ence o f  the s e  
a l t e rnat i ve s  f or c r i t e r i a  of  pub l i c  hea l th , and wat e r  
qua l i ty and f i sher i e s  a s s um e s  a l l  chem i c a l  method s 
( Al t e rnat i ve 1 0 ) would be u s ed i n  s t r i c t  accordance w i th 
i ns t ru c t i on s  and c on s t ra i nt s i n  the BPA Transm i s s i on L i n e  
Ma i nt enanc e S tandard . 

Al t e rnat i ve 1 0  i s  pr e f er ab l e  t o  Al t ernat i ve 3 ( the a l t e r 
na t i ve ba s ed exclus i vely o n  spot chem i ca l  method s )  o n  key 
c r i t e r i a  of publ i c  a c c eptab i l i ty ,  t r eatment c os t , and 
oper a t i ona l f l e x i b i l i ty .  Th e two a l t erna t i ve s  a r e  equa l on 
publ i c  hea l th ,  worker s a f ety , w a t e r  qua l i ty and f i she r i e s , 
l ega l c omp l i ance and t reatment e f fect i venes s .  Al t ernat i ve 3 
i s  more pr e f e r r ed than Al t e r nat i ve 1 0  only w i th r e spect t o  
cr i t e r i a  o f  moderate i mportanc e ( i . e . , plan t s  a n d  a ni ma l s ,  
and employmen t ) .  

I n  c ompa r i son t o  Al t erna t i ve 6 ( ba s ed on a c omb i na t i on o f  
br oadc a s t  chem i c a l  a n d  spot chem i c a l  method s ) ,  Alt e r na t i ve 
1 0  i s  s upe r i or w i th r e spect t o  pub l i c  hea l th , pub l i c  
a c c eptab i l i ty ,  and operat i ona l f l e x i b i l i ty among the e i ght 
k ey c r i t er i a ; the t wo a lt e r na t i ve s  a r e  equal f or the other 
f i ve k ey c r i t e r i a . Al terna t i ve 6 i s  not pr e f erab l e  t o  
Al terna t i ve 1 0  on any o f  the c r i t e r i a . 

Al terna t i ve 1 0  i s  pr e ferable t o  Al t e r na t i ve 1 1  ( manua l ,  
b i ologi c a l , and spot chem i ca l  method s ) on k ey c r i t e r i a  of  
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worker s a f e ty ,  publ i c  acceptabi l i ty ,  t r eatment c os t , and 
operat i ona l f l e x i b i l i ty .  The two a l t e rnat i ve s  a r e  equa l ly 
p r e f erred on other k ey c r i t e r i a .  Alt ernat i ve 1 1  i s  
pref erab l e  t o  Al t er na t i v e 1 0  on t wo c r i t e r i a  of  moderat e 
i mportanc e  ( i . e .  plant s and a n i ma l s  and employment ) .  

Thi s  pa i red c omparat i v e analy s i s  support s the s e l e c t i on of  
Al t ernat i ve 10  as  BPA ' s p r e f e r r ed vegetat i on ma nagement 
program . Al t er nat i ve 1 0  i s  the u s e  of  manua l ,  b i ol og i c a l , 
spot chem i c a l , and broadc a s t  chemi c a l  method s a c c ord i ng t o  
the i ns t r u c t i ons and c on s t r a i nt s  d e s c r ibed i n  BPA ' s Trans
m i s s i on L i ne Ma i nt enanc e St andard , w i th s i te-spec i f i c  method 
s e l ec t i on accord i ng to the pr i nc i pl e s  of Int egr a t ed Pe st 
Manag ement . Gi ven that the Ma i nt enanc e St andard a nd I PM 
pr i nc ip l e s  a r e  s t r i c t ly obs e r ved , Alternat i ve 1 0  i s  super i or 
or equ a l  t o  the f our next best  a l t e rnat i ve s  on a l l  e i ght k ey 
eva luat i on c r i t er i a  and on mos t o f  the mod er a t e  and l ow 
i mportance c r i t er i a . 

On t wo c r i t e r i a  o f  moderate i mport anc e , p lant s and a n i ma l s ,  
a nd employment , Alt er nat i ve 1 0  i s  l e s s  pr eferab l e . Alt e r 
nat i ve 1 0  i s  l e s s  p r e f e rable w i th r e spect t o  p lant s and 
a n i ma l s  p r i m ar i ly due t o  i t s  potent i a l  adve r s e  i mpac t s  on 
nont arget p lant s a nd the r e fore on w i ld l i f e  hab i tat  on 
r i ght s -o f -way ( Al t ernat i v e 10 has no known adver s e  i mpac t s  
on Threat ened or Endangered p l ant s or w i ld l i f e ) . I f  
veget at i on c ont r o l  method s a r e  s e l ec t ed and i mp l ement ed t o  
ma i nt a i n  a nd enhance the occurr enc e o f  nontarget p l ant s on 
r i ght s -o f -way a nd ther eby enha nc e w i ld l i f e hab i tat , Al t e r 
na t i ve 1 0  wou l d  be equa l ly p r e f erab l e  t o  Al t e r nat i ve s  2 ,  3 ,  
and 1 1  for  thi s c r i t e r i on .  

Under Al t ernat i ve 1 0 ,  nont arget p l ant s can b e  m a i nt a i ned a nd 
enhanced i n  s ever a l  way s . Mos t  i mportant ly , u s e  o f  broad 
c a s t  chem i c a l  method s c an b e  r e s t r i c t ed t o  dens e , u n i form 
s t and s of  t a rg e t  shrub or t r e e  spec i e s and c an be u s ed only 
w i th narrow- spectrum herb i c i d e s  to whi ch only t arget spec i es 
a re s u s c ept i bl e . I f  thi s i s  done , only t a rget spec i e s wou ld 
be c ontr o l led , a nd nont arg et spec i e s o f  g r a s s e s , br oad l e a f  
forb s , a n d  shrubs wou l d  be f avor ed . Hab i tat  d i ve r s i ty wou l d  
i nc r e a s e  f o r  w i l d l i f e ;  space wou ld be pr oduc ed f o r  gr owth o f  
nont arget p l ant s .  

Th e l ev e l  o f  emp l oyment p r o v i ded by Al t er nat i ve 1 0  c an be 
i nc r ea s ed by i ncreas i ng the u s e  of manu a l  and spot chem i c a l  
method s a nd decr ea s i ng the u s e  o f  b r oadc a s t  chem i c a l  
method s . Increased u s e  o f  manu a l  me thod s may r e su l t  i n  
decr eased wor k e r  s a fety unl e s s  manua l method s a r e  c a r e fu l ly 
i mp l ement ed t o  m i n i m i z e  haz a r d s  ( e . g . , u s e  manu a l  me thod s 
only on a c c e s s i b l e  s i t e s ,  i nc r e a s e  work er s a fety i nst ruc
t i on ) . Increa s e d  use o f  both manu a l  and spot chem i c a l  
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method s wou l d  r e sult  i n  i nc r e a s ed t r eatment c o s t s  wh i ch 
wou l d  have t o  be balanc e d  aga i ns t  BPA budget l i m i t at i on s  f or 
vege tat i on management . 

Mi t i g at i on Mea sure s 

Mi t i ga t i on measur e s  a r e  t aken t o  avoi d ,  c ompens a t e  f o r ,  
r ec t i fy ,  o r  r educ e  the i dent i f i ed adve r s e  i mpac t s  o f  a 
proposed ac t i on . A number o f  measur e s  t o  m i t i ga t e  pot ent i a l  
i mpac t s  o f  BPA ' s  veget at i on management program a r e  i ncor
porated in  the p r e f e rred a l t e rnat i ve and a re d e s c r i bed i n  
BPA ' s  Transmi s s i on L i n e  Ma i nt enanc e Standa rd . The s e  
measures  m i ni m i z e  i d ent i f i ed potent i a l  i mpac t s  o f  BPA ' s 
vegeta t i on control me thod s ( e . g . , haz a rd s  t o  publ i c  hea l th 
a nd wa t e r  qual i ty ) . I n  the p r ec e d i ng e va l ua t i on and c om
pa r i s on of a l ternat i ve s ,  i t  i s  a s sumed that m i t i g a t i on 
measures  d e sc r i bed i n  th e Ma i nt enance St and a rd w i l l  be 
i mp l emented in c on j unc t i on w i th BPA vegetat i on management . 

I n  add i t i on t o  the m i t i gat i on m e a s u r e s  a l r eady i nc orp orated 
in the p r e f e r red a l t e rnat i ve ,  other m i t i ga t i on mea s u r e s  not 
i nc luded i n  the proposed ac t i on or a l t e r nat i ve s ,  but wh i ch 
c ou l d  further r educ e the l i k e l ihood o f  adver s e  i mpac t s ,  have 
been i dent i f i ed .  Both t ype s o f  m i t i gat i on mea s u r e s  a r e  
l i s t ed i n  Tab l e  4-5 . Mi t i ga t i on mea sure s a r e  l i s t e d  by the 
typ e s  of a l t ernat i ve c ontrol  m ethod s t o  wh i ch th ey apply . For 
examp l e , some mea s u r e s  app ly to the over a l l  manner i n  wh i ch 
the veget a t i on management p r ogr am i s  c onduc t ed � the r e for e , 
they apply t o  a l l  c on t r o l  method s .  Other mea sure s apply 
spec i f i c a l ly to one t ype of c ontr ol me thod . 

Each m i t i gat i on mea s u r e  p e r t a i n s t o  one or mor e pot ent i a l 
i mpac t s  a s  i dent i f i ed i n  Tab l e  4-5 . A number o f  the mea
sures  wou l d  m i t i ga t e  a l l  pot ent i a l  program i mpac t s  by mak i ng 
vegetat i on m anagement by BPA unnec e s s a ry ( e . g . , mu l t i p l e  u s e  
agr eement s w i th l andowne r s )  o r  by requ i r i ng mor e documenta
t i on o f  p rogr am d ec i s i on mak i ng . Whe r e  m i t i gat i on measures  
a r e  app l i c ab l e  t o  part i c u l a r  type s o f  i mpac t s ,  add i t i onal 
i n f orma t i on i s  a va i l ab l e  i n  the r e spec t i ve s ec t i ons of 
Chap t e r  7 ,  ENVIRONMENTAL CONSEQUENCES . The type s o f  
pot ent i a l  i mpac t s  i nd i c a t ed i n  Tab l e  4-5 a l so c o r r e spond t o  
the eva l uat i on c r i t e r i a  u s e d  i n  the previ ou s s ec t i on .  

The m i t i ga t i on mea sures  not i nc l uded i n  the p r oposed a c t i on 
or a l t ernat i ve s  a r e  denot ed by a s t e r i sk s  i n  Tabl e  4 - 5 . The 
fol l ow i ng paragraph s d i scu s s  the s e  i dent i f i ed mea s u r e s  and 
eva luate the i r  e f fect i vene s s  i n  m i t i ga t i ng potent i a l  i mpac t s .  
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ALL Mfil'l DDS : 

Table 4-5. Mitigation M=asures Incorporated in the Preferrc>d Al ternative 
and Other Mitigation M:::asures Identified by this Study, 

(but not Included in the Praposc"<i Action or Other Alternatives )  1 

DESCIUPTION OF MITIGATION MEASURES AND � REJ;)l.JIREM'Nl'S : 

1 .  Fol l= a l l  applicable federal and state laws and regulations in conducting vegetation managerrent treatrrents . 
(See MS 2 ) .  

2 .  Al l= vegetation to grCM on rights-of-way that does not conflict with BPA' s underlying need for vegetation 
managerrcnt ; for example , all= tall-grc:Ming plants in canyons where no possibility exists for violation of 
transmi ssion line clearance criteria (see MS) . 

3 .  Select treatrrents for specific sites ba sed  on consideration of sociological ,  econanic , and ecological con
sequences; that is,  use an IPM decision-making process; high imp:lrtance concerns are public health , worker 
sa fely , water quality , and treatrrent cost ;  also imp:lrtant are adjacent land uses and wildlife habitat . 
(&oe Olapter 2 section on Purposes of BPA' s Vegetation Managerrent Program) • 

4 .  Coordinate vegetation control activities with managers and administrators of parks, recreation areas , scenic 
areas ,  historical sites, and other high public use areas in proximity to transmission facilities (see MS) . 

5 .  Establish M:om:Jranda o f  1\greerrent with land managerrent agencies whose lands are crossc-0 by transmission 
facilities to cooperatively develop vegetation managerrent plans. (See Cl1apter 8 section on Permit for 
Right-of-Way on Public Land) . 

6 .  Establish agreerrents with landCMners to facilitate carpatibility o f  vegetation managerrent activities with 
landCMner objectives; for example , where appropriate , agreenents may specify exclusion of all herbicide s ,  
tj'p2 o r  application technique of herbicide treatnents , type of other control ncthods, tinring of control 
treatrrents, or notification before herbicide appl ications; agreerrents may be formal (see belc:M) or informal 
(see MS) • 

7 .  Establish nrultiple use agreerrents with landCMners (e . g . , "tree a nd  brush control agreenents" ,  "Cl1ristmas 
tree agreerrents " )  to formally designate landCMners responsible for right-of-way vegetation managerrent 
subject to BPA clearance and access criteria (see Cl1apter 3 and MS) • 

8 .  Maintain right-of-way vegetation at highway crossings and recreation sites ( e . g . , stream crossings) with 
appearance as high priority objective ; maintain vegetation screens at such critical viewpoints , use Lop
ping or pruning of trees as appropriate (see MS ) . 

9 .  Cc-Operate with adjoining landCMners and local Weed Control Districts to control and/or eradicate naxioos 
weed infestations on rights-of-way in accordance with landON11er agreerrents , and federal ,  state and local 
laws (see MS) • 

10 . Prepare Daily Brush and Weed Control Reports (BPA Fbrm No. 307 ) for all vegetation managerrent projects to 
record all data necessary to docum:mt control treatrrents (e. g . , treatnent site location; control n�thod; 
herbicide fo1�ulation , application rate , and application technique ; weather conditions; unusual conditions) 
(see MS) . 

1Mi tigation rreasures not included in the proposL'<i act ion or alternatives are indicated by asterisks . 
2For deta i l s  of this rreasure , see BPA Transmission Line Maintenance Standard . 

Potential Impacts to v.tiich Mitigation 
�<;;usure Appl ies 

0 All 

0 All 

0 All 

o Land Uses 
o Visual Resources 
o Historical & Olltural Rcsoorces 

o 1u1 

0 All 

0 All 

o Visual Resources 
o Land Uses 

o Land Uses 

o Al l 
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Table 4-5.  Cont ' d .  

DESCRIPl'ION OF MITIGATION MEASURE.S AND MANAGEMENI' REXJUIREMJ:NI'S : 

AIL M!'.."'l'! iJDS :  

1 1 .  Stric tly observe a l l  safety instructions in the BPA Transmission Line Maintenance Standard; conduct worker 
safety instruction for BPA workers (especially for use of manual rrethods) (see MS) . 

1 2 .  Provide opportunity for public review o f  BPA ' s  transmission facilities vegetation managerrent program by rreans 
of public and agency review of this program EIS as we l l  as environm::::ntal assessnents tiered to the program 
EIS ( see Chapter 1 ) . The public involverrent e f fort included an extensive direct nailing of the environ
rrcntal dOClllllents, use of the news rredia to announce the availabi lity of the program EIS , and the establish
rrcnt of publ ic infornution centers during the reviL'W period for the program EIS . 

1 3 .  Continue research and field tests of new control rrethods and new herbicides ; docurrent study design , before 
and after site evaluations , and effectiveness on vegetation ; maintain doc:urrentation in a form suitable for 
public review; in particu lar , docurrent frL'qllency of treat:ment required for each rrethod or herbicide tes ted 
(see MS) • 

14 . Continue periodic contact with U. S .  Fish and Wildlife Service Endangered Species Offices to rronitor 
additions to Threatened/Endangered Species lists and new locations or habitats of previously listed species 
that rray be af fected by vegetation managerrent activities . 

* 1 5 .  Use properly-sized equiµrent and rrotor vehic les and keep i t  in proper adjustnent to minimize energy 
requirerrents ( see Chapter 7 section on Energy ReCjuirem=nts ) • 

* 1 6 .  Inprove iw.nagem2nt guidelines for selection o f  treatnent rrethods for each manageirent un.J.t; doc:urrent guide
lines in instructional rrerroranda between Branch of Transmission Line Maintenance and Area Operations and 
Maintenance Managers; for each treatrrent rrethod , herbicide formulation, herbicide application rate , and 
herbicide application technique , irrlicate generic situations where each rrethod, etc . is appropriate , where 
it is not appropriate , and where it may be appropriate given special circumstances or precautions (see 
discussion in Cllapter 4 ) . 

* 1 7 .  Docurrent rationale for selection o f  treatrrent rrethod for each management unit (see discussion in Cllapter 4 ) . 

* 1 8 .  Investigate feasibility o f  establishing a cost-sharing program whereby land°"'11ers are reimbursed for 
n.i.intaining right-of-way vegetation on their lands , in order to stinulate greater participation of land
owners in Ill.lltiple use agreerrents ( sec 01apter 3 ) . 

* 1 9 .  Work to es tablish M2rrDranda of Agreerrent with state and local land use planning entities; in c=peration with 
them, explore possibil ity of determining generic corrpatibility of routine , on-going vegetation managerrent 
activities with land use plans , policies , and controls (e . g . , coastal zone managenEnt) (see Chapter 8 ) . 

*20 . Enccxie information regarding locations of threatened and endangered species (particularly plants) into 
�!\TA i nventory system and olhei; appropr�ate pl a�-�ing tools if such species beconc known on m:A ri2hts
ot-way; encode 1ntormat1on regarding locations of cuTtural resource sites into Ra-IDATA system to ensure 
pr-utcoction during vegetation !IBnagcrr..::nt activities . 

O!EMICAI, Ml:-'!'! KXlS : 

2 1 . Fol law all applicable federa l and state laws including EPA - and state-approved herbicide labe l s ;  for 
example , fol low mixing instruct ions on herbicide labels careful l y  (see MS) . 

Potential Impact s  to Which Mitigation 
r-t:asure App.l ies 

o Worker Safety 

o Public Acceptability 

0 All 

o Plants and Animals 

o Energy Requirerrents 

o Public Acceptability 

o Public Acceptabil ity 

0 All 

o Land Use Plans , Policies and Controls 

o Plants and Animals 

o Historical and Cultural Resources 

o Public Hea lth 
o \\brkcr Sufcty 
o Land Use 
o Wat2r Qua l ity 
o Plants and Animals 
o IE!ga J Canpl iancc 
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Table 4 - 5 .  Cont ' d .  

DESCRIPI'ION OF MITIGATION MEASURES MID t-WlAGEMENl' RmlJIREMENrs : 

Cl IEMICAL MEI'llODS : 

2 2 .  

2 3 .  

24 . 

�J lCM herbicides to be applied only by licensed applicators or under the direct supervision of licensed 
applicat.Drs as required by s tate 1 aw (see MS) . 

Mix all herbicides on rights-of-way, within substations , or at other acceptable sites to minimize risks 
of inadvertent spills (sec MS) , 

Strictly observe buffer zones at all bodies of water (e . g . , streams , ponds ,  wetlands , springs , seeps) as 
follows (see MS ) . 

�thod of Application 

Spot Uiernical 
- Basal-stem spray 
- Cut-stump treatJrcnt 
- Fri l l  or injection 
- Pellets or granules 
- Foliage spray 

Broadcast a.emical 
- Ground-based foliage spray 
- Aerial foliage spray 

Bu f fer Zone to Water aJdy (minim.Im horizontal distance) 

10 feet 
10 feet 
10 feet 
10 feet 
50 feet 

50 feet 
100 feet 

2 5 .  Care fully imnitor weather conditions (i . e . , wind , precipitation, temperature , humidity) l::efore and during 
herbicide applications to prevent drift , volatilization , leaching , or surface runoff of applied herbicides 
(see MS) . 

2 6 .  Monitor herbicide residues i n  soil and water when requested appropriately by land managerrent agencies ,  
landa.-mers , and the Areas t o  identify patterns o f  herbicide persistence and !!Dbility a t  sensitive sites 
(see MS) . 

2 7 .  Strictly observe all Maintenance Standard and lal::el instructions for handling, storage , and disposal of 
herbicides and herbicide containers (see MS) • 

2 8 .  Strictly observe Maintenance Standard instructions for handling of "minor" spills and "major" spi l l s ;  
for 1najor spi lls, follCM specified procedures for cleanup , disposal ,  notification of landowner and state 
and federal agencies, and certi fication of canpliance fran agencies (see MS) . 

Potential Impacts to v.tiich Mitigation 
r-t..;asure Applies 

o Public Health 
o Worker Safety 
o Land Use 
o Water Quality 
o Legal Crn;Jliance 

o As Above 

o Water Quality 
o Plants and Animals (Riparian Habit.a� 
o Legal Crn;Jliance 

o Public Health 
o Worker Safety 
o Land Use 
o Water Quality 
o Legal Canpliance 

o Water Quality 
o Land Use 
o Public Health 

o Public Health 
o Water Quality 
o Land Use 
o \\brker Sa fety 
o Legal O::rnjJliance 

o Public Health 
o Water Quality 
o Land Use 
o V.Orkcr Safety 
o Legal Crn;Jl iance 



Table 4 - 5 .  Cont ' d .  

DESCRIPl'ION OF MITIGATION MEl\SURES AND MANl\GI:NENl' RFX:!{JIREMENTS : 

QID\ICAL MET!!CDS : 

2 9 .  Care fully =nsider land uses adjacent to treat:rrent sites ( e . g . , carrrercial crops, recreation grcurrls) when 
rrescribing ill1d iniplerrcntli1g chemical treat:rrcnts (see MS) . 

3 0 .  Inspect right-of-way prior to herbicide application for presence o f  dCllestic animals i f  herbicide label 
restricts grazillg, i f  such herbicides are planned for use , notify landowners prior to application to 
a l low conf illencnt of livestock away fran right--<>f-way (see MS ) , 

3 1 .  Do not use oil carriers i n  foliar herbicide applicatioos to avoid oil hazards to wildlife (small birds and 
mamna l s ,  in par ticular) and to reduce energy requirerrents of chemical rrethods (see Olapter 7) . 

3 2 .  Conduc t herbicide applicator trainillg to ensure proper application rates and herbicide placerrent are used ; 
inspect herbicide operations to ensure proper implerrentation. 

* 3 3 .  Monitor the fate o f  herbicides ill grcurrlwater and surfaoe water a t  substations where herbicides are used 
at high application rates; also, several of the 1-ierbicides used at substations for total weed control are 
persistent ill soil and lTDbile in waters; where substations are located over water supply aqui fers (e . g . , 
Spokill1e Val ley - Rathdrurn Prairie Sole Source /\qUifer) depths to the grourdwater table shOJld be estab l ished 
and soil penreabil ity ana lyzed in order to estimate likelihood of groundwater contamination { see Chapter 1 
sec tion on �li_c __ _f�ltt�) . 

� 1300NX:AS'l' Qil:MJCAL Mfil'IWS : 

3 4 . Strictly observe a l l  requirerrents and rreasures to minimize drift and volati l i zation from broadcast applica
tj ons (toth aerial and ground-based) including !TDnitoring of weather conditions (wirrl , temperature hunudity , 
and likel ihood of precipitation ) and use of drift control measures { see MS) . 

3 5 .  Inspect aerial applicators and applications to ensure BPA ' s  spray delivery spec i fications are satisfied by 
conlractors ( see MS) • 

36 . I nspect right--<:>f-way :iJna::diately prior to broadcast applications (especially aerial) to disclose presence 
of people (e . g . , ORV operators , hunters , hikers , berry pickers , \'X)()(!workers) (see M.S) , 

3 7 .  Observe 10-foot buffer zones between broadcast (aeria l )  applications and right-of-way edges to minimize 
�cts on adjacent vegetation (see MS) • 

38 . Avoid broadcast appl ications adjacent to susceptible crops or ornarrental plantings where any likelihood of 
nontarget dam:ige exists (see MS) . 

39 . Avoid use of broadcast applications in high sensitivity landscapes where temporary brown-out of vegetation i s  
unacceptable (see MS) . 

Potential Impacts to hhich Mitigation 
112asure Applies 

o Public Health 
o Land Uses 

o Land Use 

o Plants and Animals 
o Energy Reguirenents 

o Public Health 
o Water QJality 
o Land Uses 

o Public Health 
o water QJality 
o Land Use 

o water QJality 
o Land Use 
o Public Health 

o Public Health 
o water QJality 
o Land Use 

o Public Health 

o Land Use 

o Land Use 

o Visual Resources 

4 0 .  Hes trict use o f  broadcast chemica l methods pr.i.irarily to rE'm)te areas with l imited access, lo.here no possibil ity o Public Health 
of water supply contamination exists , and ....tiere veqetation brown--<:>ut is acceptable { see MS) . o Water QJality 

o Visual Resources 

• 4 1 . Flag �'Clges of stream buffer zones to ensure that hel icopter operators recognize their presence during aerial 
applications; !TDnitor a sample (e . g . , 10 percent) of stream buf fer zone edges using spray deposit paper 
lo uva1 Li<1te obsurvance of edges by aeriul uppl icators (sec Chapter 7 section on Water Q.l��i.!-.Y and Fisheries) . 

o Water QJality 
o Public Health 
o Land Use 
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Table 4-5.  Cont ' d .  

DESCfliPI'ION OF MITIGATION MEA.S URE.5  AND MANAGEWNr REDUIRI:MENI'S : 

Bl-OAOCASI' QIEMICAL ML�DDS : 

* 4 2 .  1'0 ensure no aerial appl ication within 100-foot stream buffer zone , require shutoff o f  spray delivery system 
1 50 feet fran stream (spray delivery specifications allo.-: 50 feet for system to achieve dripless shutoff) 
(see Cl1apter 3 and Cl1apter 7 section on Water Quality and Fisheries) • 

• 4 3 .  Use broadcast chemical irethods primarily on high density , uni form stands of target species in order to 
minimize energy requirarents rer target stem treated , in order to avoid treatrrcnt of nontarget plants, 
and in order to diversify wildlife habitat conditions (also see MS) (sc>e Cl1apter 7 sections on Energy 
Requiren'ents and Hi ldl i fe ) . 

*44 . E liminate use of 2 , 4-D ester fomulations where any danger of contaminating water bodies exists, due to 
toxic effects on aquatic organisms (see Cl1apter 7 section on Water Quality and Fisheries ) .  

sror CHEMICAL MEfiDDS : 

4 5 .  Avoid application o f  granular or pelletized herbicides to gramd that may be subsequently planted to crops 
(see MS) . 

4 6 .  Avoid soi l surface applications o f  herbicides where water table i s  high, where leaching or surface runoff is 
possible ,  when ground is frozen , or when heavy precipitation is expected (see MS) . 

* 4 7 .  Use primarily on accessible , ICM-density stands er target species in order to maximize energy efficiency and 
worker safety (see Cl1apter 7 sections on Public Health and Occupational Safety and Energy Requirements) • 

* 4 8 .  I n  riparian areas, retain adequate shading o f  streams to prevent elevated stream tenperatures (see Cl1apter 7 
section on Water Qual ity and Fisheries ) .  

*4 9 .  Where spot chemical nethods are used to control high density target vegetation (e . g . , in stream or cropland 
buffer zones) , implenent treatnent in a way that enhances wildlife habitat diversity (see Cl1apter 7 section 
on Wildlife) . 

MAfJlJAL MCTIDDS: 

50 . When cutting shrubs , cut short , flat stumps to minimize worker hazards of tripping and puncture wounds (see 
MS) • 

51 . Use spark arresters on equiµrent and have fire suppression equiµrent accessible during all cutting treatnents 
(see MS ) . 

52 . Chip or lop-and-scatter debris fran cutting treatnents to prevent fire hazard and to improve visual quality 
(see MS) . 

5 3 .  Rurove a l l  felled trees and limbs fran streams or watercourses (see MS ,  page 2-8) . 

* 5 4 . ln ri [J<lrian areas , retain adc�iuate shading of streillllS to prevent elevated stream tenperatures. 

* 5 5 .  l!nplenl..!nt rmnual treatrrcnts i n  a way that enhances wildli fe habitat diversity (e . g . , use cut-stump herbicide 
treatrrcnts to prevent dense sprout stands fran forming) • 

Potential Impacts to v.hich Mitigation 
�asure Appl ies 

o Water Quality 

o Energy Requirerrents 
o Plants and Animals 

o Water Quality 

o I.and Use 

o water Quality 
o Land Use 

o Energy Requirerrents 
o W:Jrker Safety 

o Water Quality and Fisheries 

o Plants and Anirnals 

o W:Jrker Safety 

o W:Jrker Safety 

o Visual Resources 
o Land Use 

o W-ater Quality 

o Water Quality and Fisheries 

o Plants and Animals 



Ene rgy Con s e r vat i on Potent i a l . As i dent i f i ed i n  the 
Chapter 7 s ec t i on on Energy Requ i r ement s ,  a ma j or f oc u s  for  
energy conservat i on shou ld be to  ensure pr ope r ly- s i zed and 
proper ly-ma i nt a i ned veh i c l e s  and equ i pment are u s ed i n  
vegetat i on management . Th i s  w i l l  a l s o  enhance equ i pment 
s a fe ty and r e l i ab i l i ty .  

Treatment S e l ec t i on Gu i d e l i ne s . Documentat i on i s  i mport ant 
wh en a publ i c  agency i s  unde rtak i ng act i ons tha t  a s i gni f i 
c ant s egment o f  the pub l i c  p e rc e i ve s  a s  potent i a l ly haza rd 
ou s , even i f  they a r e  not . B y  doc ument i ng what f a c t o r s  and 
r e a s oni ng l ed a n  agency t o  t ak e  a part i c u l a r  act i on ,  a s  
opposed t o  a l t ernat i ve act i on s , i t  c a n  avo i d  o r  l e s s e n the 
i mpac t of i t s  a c t i on s  on publ i c  a c c eptab i l i ty . 

Publ i c  a c c eptab i l i ty of  BPA ' s  veget at i on management 
act i v i t i e s may be enhanc ed by f urther documentat i on o f  how 
i nd i v i d ua l  t r eatment s a r e  s e l ec t ed . At the program l eve l , 
d oc ument at i on c an be provi ded by the i ns t i t ut i on o f  manage
ment gu i d e l i ne s  for  t r eatment s e l e c t i on ,  show i ng g ene r i c a l ly 
the types o f  s i tuat i on s  f or whi ch each t r eatment method i s  
appr opr i at e ,  o r  cond i t i ona l ly appr opr i a t e  g i ven spec i a l  
c i rcumstanc e s  o r  pr ecaut i on s . Management gu i d e l i ne s  c an be 
developed by BPA ' s Branch o f  Transm i s s i on Li ne Ma i nt enanc e 
a nd i s s ued i n  the f orm o f  a memorandum of procedu r e s  t o  Ar ea 
vegetat i on management per s onne l . The gu i d e l i ne s  wou l d  
i ncorporate the p r ov i s i on s  o f  BPA ' s Ma i nt enanc e Stand a rd and 
the m i t i ga t i on mea su r e s l i s t e d  i n  Tab l e  4-5. ( Pr es ent 
gu i d e l i ne s  as p r ov i d ed for i n  the Ma i ntenance S t and a rd a r e 
d e s c r i bed i n  Chap t e r  5. ) 

The g u i d e l i ne s  need not l i m i t  the f l ex ib i l i ty o f  BPA ' s vege
t at i on management program mor e tha n i s  nec e s s a ry to prot e c t  
s oc i a l , e n v i r onment a l , a nd econom i c  c onc erns o f  t h e  publ i c . 
They wou l d  doc ument , howev e r , gener a l ly how t r eatment s e l ec
t i ons a r e  made , and ther eby show that method s e l ec t i on i s  
rat i ona l a nd pred i c t ab l e ,  and not a rb i t ra ry . 

Tr eatment Rat i ona l e  for  Spec i f i c  Pr oject s .  On the s i t e
spec i f i c  pro j ec t  leve l , t rea tment s e l ec t i on c a n  be docu
ment ed ea s i ly u s i ng BPA ' s ROWDATA c omput e r-ba s ed i n f ormat i on 
sy s t em ( s ee Chap t e r  5 ) . A c od i ng sys t em can be d e v e l oped t o  
i nd i ca t e  what c ond i t i on o f  t arg et vegetat i on ( e . g . ,  h i gh 
d ens i ty hardwood s , l ow dens i ty coni f er s ) , or what envi r on
menta l ,  s oc i a l , or economi c c ons t r a i nt s  t r i ggered s e l ect i on 
of  a part i cu l a r  c ont r o l  t reatment . Th i s  wou l d  document tha t 
an I PM de c i s i on p r oc e s s  i s  be i ng i mplement ed on a s i t e
spec i f i c  b a s i s  i n  BPA ' s  veget a t i on management program . ( See 
Chapt er 2 f or d e f i n i t i on o f  I PM d ec i s i on mak i ng . ) 
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Ma i nt enance Cost -Sha r i ng . Ut i l i t i e s  i n  s ome pa r t s  o f  the 
Un i t ed S t a t e s  have und e rtaken programs whereby c o s t -sha r i ng 
payment s a r e  made t o  landowne r s  for  ma i ntenance o f  r i ght 
o f -way vegetat i on ( s ee Chap t e r  3 ) . Such programs may be 
succe s s fu l  in i nc r ea s i ng the number and decrea s i ng the 
d e f a u l t ed proport i on of mu l t i p l e  u s e  agr eement s .  Payment s 
t o  landown e r s  wou ld be l i m i t ed by B PA ' s  typ i c a l  c os t s  for  
vegetat i on c on t r o l  l e s s  an amount nec e s s a ry t o  admi n i s t e r  
the program . Inve s t i ga t i on o f  the fea s ib i l i ty o f  such a 
c o s t - sha r i ng program may be a n  appropr i a t e  m i t i ga t i on for 
perc e i v ed i mpac t s . 

Ag r e ement s w i th Land U s e  Plann i ng Ent i t i e s . B PA ' s r out i ne 
vegeta t i on management a c t i v i t i e s can be i mp l ement ed i n  a way 
that i s  f u l ly c ompa t ible wi th e x i s t i ng land u s e  plans , 
pol i c i e s , and c on t r ol s . To avo i d  the neces s i ty o f  annua l 
d e t e rm i na t i on s  o f  c on s i s t ency by land u s e  plann i ng ent i t i e s ,  
BPA m i ght e s t abl i sh memorand a o f  a gr eement document i ng 
gene r i c  c ompa t ib i l i ty o f  i t s  vege tat i on management program 
w i th s t a t e  and local  land use plans ( e . g . , l oc a l  c ompr ehen
s i ve plans under s ta t e  c oa s t a l  z one management l egi s l at i on )  
( s ee Chap t e r  7 ,  Land Use  Plan s , Pol i c i e s  and Con t r ol s ) . 

Endangered a nd Th reatened Spec i e s . A number o f  p lant and 
animal spec i e s are cur r ent ly b e i ng s tud i ed for  pos s ib l e  
future  d e s i gnat i on a s  endange r ed o r  threat ened by the U . S .  
F i sh and Wi ld l i f e  Ser v i c e  ( US FWS ) . Al s o , new l oca t i on s  for  
p r e s ent ly l i s t ed spec i e s  may be f ound . To a vo i d  potent i a l  
i mpa c t s  t o  newly l i s t ed spec i e s  o r  newly f ound hab i ta t s ,  BPA 
w i l l  c on t i nue pe r i od i c  c ont act w i th USFWS Endangered Spec i e s 
O f f i c e s . I n  the eventual i ty tha t a newly-l i s t e d  plant or 
a n i ma l  i s  f ound on B PA r i gh t s - o f -way , i n forma t i on on i t s  
locat i on and c r i t i ca l  hab i t a t  may be enc od ed on the ROWDATA 
system f or the part i cu l a r  management un i t s  i nvolved ( s ee 
Chapt e r  5 ) . 

Wat e r  Mon i t or i ng a t  Sub s t a t i on s . The s u r fa c e  and ground
wa t e r  fat e o f  herb i c i d e s  used for  s ub s ta t i on weed c on t r o l  
h a s  not b e e n  s t ud i ed .  Several of  the herbi c i d e s  u s ed for 
the s e  t r eatment s are not only per s i s t ent i n  soi l ( a  de s i r
abl e  f ea t u r e  f or t ot a l  vegetat i on c ontrol ) but a r e  a l so 
mob i l e  i n  wat e r  ( s ee Chapt e r  7 ,  Publ i c  Hea l th ) . Sub s t a t i on 
weed c on t r ol r equ i re s  h i gh herb i c i d e appl i cat i on rat e s . 
Al though no c a s e s  o f  publ i c  hea l th o r  wa t e r  qua l i ty ha za rd s 
a r e  k nown , more s t udy i s  r equ i r ed t o  d e t e rm i ne the fa t e  o f  
the s e  herb i c i d e s  i n  s u r f a c e  a n d  groundwa t e r . Pa rt i cu l a r  
a t t ent i on n e e d s  t o  b e  g i ven t o  s ubstat i ons located over 
wat e r  supply aqu i fer s . Depths t o  wa t e r  tab l e s  may be 
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determi ned and l i k e l ihood o f  h e rb i c i d e  l ea ch i ng t o  wa t e r  
t abl e s  may be e s t i ma t ed . For exampl e ,  subso i l mat e r i a l s  c a n  
be ana lyzed t o  s t udy pe rmeabi l i ty r a t e s  t o  groundwa t e r  
level s ,  g i ven suf f i c i ent t i me for  downwa rd m i grat i on unde r  
the r ange o f  pos s i b l e  c l i ma t i c  cond i t i on s  ( e . g .  max i mum 
pos t -app l i c a t i on prec ipi t at i on ) . L i k ewi s e , the pa t t erns  o f  
s u r f a c e  w a t e r  f l ow t o  a d j ac ent lands need t o  b e  s t ud i ed . 

Flagg i ng o f  Wat e r  Bu f f e r  Zone s . Ac c i d en t a l  d i rec t broa d c a s t  
app l i cat i on t o  water  bod i e s  i s  the p r i ma ry r out e for  herb i 
c i de cont am i nat i on o f  wat e r  ( s e e  Chapter 7 ,  Wat e r  Qua l i ty ) . 
To m i n i m i ze th i s  pos s ib i l i ty ,  edg e s  of  1 0 0- foot -w i d e  s t ream 
bu f f e r  zone s m i ght be f lagged dur i ng aer i a l  appl i c at i on s  t o  
ensure that he l i c opter oper a t o r s  r ecogn i ze the i r  p r e senc e . 
Obs ervance o f  bu f fe r  zone edg e s  can be eva luated u s i ng spr ay 
d epos i t  c a r d s  on a r andom s ample ( e . g . , 1 0  percent ) of the 
edg e s . BPA i n spec t i on p e r s onnel may be s u i tabl e t o  p e r f o rm 
th i s  m i t i gat i on measur e , d epend i ng on acc e s s i b i l i ty t o  
f lagg i ng poi nt s a n d  b u f f e r  zone edge s .  

Ae r i a l  Spr ay Sys t em Shut o f f . BPA a e r i al spr ay d e l i ve ry 
spec i f i cat i on s  for  a l l  a e r i a l  appl i c at i on c on t r ac t s  requ i r e  
c ompl ete s y s t em shu tof f w i th i n  5 0  f eet i n  the d i r ec t i on o f  
h e l i copt e r  t r av e l  ( s ee Chap t e r  3 ) . To avo i d  spray d epos i 
t i on w i th i n  s t r eam b u f f e r  z one s , sys t em shut o f f  m ay be 
r e qu i r ed 150 feet f r om the s t ream o r  wat e r  body . Th i s  
mea sure wou ld f urther m i ni m i ze a ny pos s ib i l i ty o f  a c c i d ental  
d i r e c t  app l i c a t i on t o  wat e r  bod i e s . 

H i gh Den s i ty ,  Un i f orm Brush Stand s . Energy e f f i c i ency o f  
broadca st method s i s  max i m i zed when t reatment s i t e s  a r e  
f u l ly ocup i ed by t arget brush spec i e s  ( s ee Chap t e r  7 ,  Energy 
Requ i r ement s ) . Broadc a s t  t r eatment o f  s i t e s  occ up i ed only 
part i a l ly by t a rget spec i e s expend s unnec e s s a ry energy i n  
t r eat i ng i nt erven i ng nont arget plant s .  Broadc a s t  chem i c a l  
method s shou ld be u s ed p r i ma r i ly o n  h i gh dens i ty ,  un i form 
br u sh s t and s . Such s t and s have low hab i tat  d i ve r s i ty and 
the r e for e s upport l ow w i ld l i f e  spec i e s  d i ver s i ty and abun
danc e . Cont r ol by broadc a s t  method s w i l l  open up g r ow i ng 
spac e  f or nontarget plant s ,  i nc r ea s i ng hab i tat d i ve r s i ty 
( s e e  Chap t e r  7 ,  Wi l d l i f e ) . 

2 , 4-D E s t e r  Formulat i on s . Herb i c i d e  formulat i on s  c ont a i n i ng 
2 , 4-D e s t e r s a s  ac t i ve i ngred i ent s may b e  t ox i c  t o  aquat i c  
organ i sms i f  d i r e c t ly appl i ed t o  s l ow-mov i ng s t r eams or 
w a t e r  bod i e s  ( s ee Chapt e r  7 ,  Wat e r  Qua l i ty and Fi sher i e s ) . 
Ac c i d ent a l  d i rect app l i c at i on s  a r e  h i ghly unl i k ely , g i ven 
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s t r i ct ob s e rvance o f  s t r eam bu f f e r  z one s . An a dd i t i ona l 
prot ec t i on measu r e , howeve r ,  i s  t o  avo i d  u s e  of  2 , 4-D e s t e r s  
where the r e  i s  a ny pos s ib i l i ty o f  c ontam i nat i ng w a t e r  bod i e s . 

Low-Dens i ty Bru sh S t and s . Spot chemi c a l  method s a r e  r e l a 
t i vely energy e f f i c i ent when u s ed t o  c ontrol low-dens i ty 
s t and s o f  t a rg e t  spec i e s , pa r t i cu l a r ly i f  oi l ca r r i er s  a r e  
n o t  u s ed i n  f o l i a r  appl i c at i on s  o f  herb i c i d e s . The s e  
me thod s a r e  ene rgy i ne f f i c i en t  i f  u s ed t o  t r e a t  h i gh den s i ty 
s t ands ( s ee Chap t e r  7 ,  Ene rgy Requ i r ement s ) . I n  addi t i on , 
occ upat i onal ha z a r d s  o f  spot chem i c a l  method s ( e . g . , s i t e 
hazar d s ) a r e  g r e a t e r  i n  t r eat i ng h i gh dens i ty s t and s , pa r 
t i c u l a r ly i f  i na c c e s s i ble s i t e s  requ i r i ng much t ravel on 
poor road s a r e  t r ea t ed . Thu s , i mpac t s  of spot chem i c a l  
me thod s o n  energy requ i r ement s and wor k e r  sa fety c a n  be 
m i t igated by l i m i t i ng the i r  u s e  to a c c e s s ible , l ow-den s i ty 
s t ands o f  t a rg e t  spec i e s . 

S t r eam Shad i ng .  Under c u r r ent BPA pract i c e , spot chem i c a l  
method s and manu a l  method s a r e  u s ed whe r e  i t  i s  nec e s s a ry t o  
c ontrol vege t a t i on w i th i n  s t r eam bu f f er z ones  l e f t  unt reated 
by broad c a s t  chem i c a l  method s . To avo i d  exces s i v e  sunl i ght 
exposu r e  and the r e f ore el eva t ed w a t e r  t emper a t ur e s , adequate 
vegetat i on shade may be r e t a i ned over sma l l  s tr eam s . 

Hab i tat  Di ver s i ty .  In v a r i ou s  t ypes o f  s en s i t i v e  s i t e s  
( e . g . ,  s t r eam or c r opland bu f f e r  zone s ) whe r e  u s e  o f  b r oad
cast  chem i c a l  method s i s  r e s t r i c t ed , spot chem i c a l  or manual 
method s wou l d  be requ i red to t r e a t  h i gh den s i ty t a rg e t  vege
t at i on .  I n  th e s e  s i tuat i on s , the s e  method s can b e  u s ed i n  a 
manner tha t enhanc e s  w i l d l i f e  hab i t a t  d i v e r s i ty . Sp ec i f i c 
a l ly ,  they may be u s ed t o  break up h i gh dens i ty s tand s  i n t o  
pa t ches o f  t a l l  shr ubs , l o w  shr ub s , gras s e s ,  a n d  broad leaf 
f orbs . Pa r t i c u l a r ly where sprout i ng spec i e s a r e  c ontrol l ed , 
mea s u r e s  may be taken ( e . g . ,  c u t - s t ump appl i c a t i on s ) t o  
pr event uni f orm r e sprout i ng and ther eby r e - c r eat i on of  
dens e ,  monotyp i c , i nacc e s s ible br u sh s tand s ( s ee Chapt e r  7 ,  
W i ld l i f e ) .  

Othe r M i t igat i on Mea s u r e s  

I n  add i t i on t o  the m i t i ga t i on mea s u r e s  d e s c r ibed i n  the p r e 
ced i ng s ec t i on ,  s e v e r a l  oth er meas u r e s  have b e e n  c ons i d e r e d  
b y  thi s s t udy . 

E l i m i na t i on o f  phenoxy herb i c i de s  ( i . e . , 2 , 4-D and 2 , 4 -DP ) 
and e l i m i na t i on o f  p i c loram f r om BPA ' s vegeta t i on management 
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pr ogr am have been suggest ed . Ca r e fu l  analy s i s o f  the i r  
t ox i c olog i c a l  propert i e s ,  the i r  pat t ern o f  u s e  by BPA , the 
const r a i n t s  on the i r  u s e  i nc o rporated i n  the BPA Ma i nt enance 
Standard , and the add i t i ona l m i t i ga t i on me a s u r e s  s ugge s t ed 
i n  th i s  s e c t i on i nd i ca t e s  tha t the i r  e l i m i nat i on i s  not 
j u s t i f i ed . Both the two phenoxy herb i c i d e s  propo sed for  u s e  
by BPA , a s  w e l l  a s  p i c l oram h a v e  l ow o rd e r s  o f  t ox i c i ty and 
do not acc umu l a t e  in  the envi ronment ( s ee Append i x  A ,  
Herbi c i de Backgr ound Stat ement s ) . I n  add i t i on ,  obs e r vance 
o f  use c on s t r a i nt s  and mi t i gat i on meas u r e s  ensur e s  m i n i ma l  
l i k e l ihood o f  e xpos i ng s t r eams , o f f-s i t e a r ea s ,  o r  nontarg e t  
organ i sms . 

" Feathe r i ng "  h a s  been s ugge s t ed a s  a m i t i gat i on m e a s u r e  for  
the c reat i on and ma i nt enanc e o f  " unnatura l "  r i ght -of -way 
edge s i n  f or e s t ed h i gh-s ens i t i v i ty l a nd s c ape s ( s ee Ch apter 7 
s ec t i on on Vi sual  Re sou rc e s ) . BPA may prac t i c e  " f eather i ng "  
of  r i ght-o f-way edges i n  e xc ept i onal s i tuat i on s . Howeve r , 
a s  a gene r a l ly-pra c t i c ed m i t i ga t i on mea sure , " f eathe r i ng "  i s  
not i nc luded i n  BPA ' s proposed vegetat i on management pr ogr am 
for s ever a l  reason s : ( 1 )  mor e f r equent i n spect i on and 
t r eatment i s  nec e s sary to prevent v i olat i on of c onduc t or 
c l earanc e  c r i t er i a  by t re e s  l e f t  a l ong r i ght -o f-way edge s ,  
( 2 )  w i der  r i ght s-o f-way a r e  r equ i r ed t o  a l l ow c r eat i on o f  
open areas  pro j ect i ng i nt o  a d j acent for e s t  ( ad j ac ent 
landowner s may ob j ec t  t o  thi s i f  the l and i s  in t i mb e r  
product i on ) , a n d  ( 3 )  s e l ec t i v e  c on t r o l  t echn i qu e s  ( i . e .  spot 
chem i c a l  and manua l t r eatment s ) nec e s sary t o  c r eate a nd 
ma i nt a i n  f eathered edg e s  a r e  i n e f f i c i ent and i mprac t i c a l  i n  
the r emot e a r eas typ i c a l  o f  h i gh s ens i t i v i ty l andsc ape s . 
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Chapt e r  5 

MANAGEMENT SITUAT ION 

Organi zat i on o f  Vegetat i on Management Ef f ort 

The BPA sy s t em i s  sepa r a t ed i nt o  four Ar ea s for  pu rpo s e s  o f  
adm i n i s t r a t i on a n d  i mplementaton o f  oper a t i on s  a nd ma i nt e
nanc e ac t i v i t i e s  ( s ee Fi gur e 2 -1 ) . The Pug e t  Sound Area 
( h eadquar t ered i n  Sea t t l e ) a nd the Lower Columb i a  Ar ea 
( headqua r t e r ed i n  Port land ) admi n i s t e r  BPA ' s fac i l i t i e s  we s t  
o f  the Ca scade Mounta i n s  c r e st . Th e Uppe r  Columb i a  Ar ea 
( headqua r t ered in Spok ane , Wa sh i ngton ) encompa s s e s  most of 
e a s t ern Wa sh i ngton , the northern thi rd of Idaho , and Montana 
we s t  o f  the Cont i nenta l Di v i de . Th e Uppe r  Columb i a  Ar ea 
w i l l  a l so extend e a s t  of the Cont i nental D i v i de i f  a pro
posed transm i s s i on l i ne to Gar r i son , Montana i s  bu i l t . The 
Snake R i v e r  Ar e a  ( h eadqua rt ered i n  Wa l la Wa l la , Wa sh i ng t on ) 
admi n i s t e r s  BPA fac i l i t i e s  i n  s ou thea s t e r n  Wa sh i ngton , 
ea s t er n  Oregon , s outhern Idaho , t wo c ount i e s  o f  Wyom i ng ,  and 
the ext reme northe a s t ern c orne r ( Modoc County ) o f  Ca l i forni a .  

BPA ' s veget a t i on manag ement p r ogr am i s  c onduc ted under the 
d i r ec t i on of the fou r  Ar ea of f i c e s  l ocat ed i n  Seat t l e , 
Port land , Spokane , and Wa l l a  Wa l l a . The Transm i s s i on 
Ma i nt enanc e Super i nt endent i n  each Ar ea of f i c e  i s  r e spon
s ib l e  for  the d e s i gn and i mpl ement a t i on of v eget a t i on 
management ac t i v i t i e s .  Ea ch supe r i nt endent i s  a s s i s t ed by a 
r i ght-of-way m a i n t enanc e spec i a l i st , t r a i ned i n  vegetat i on 
management . 

Th e Branch o f  Tr ansm i s s i on L i ne Ma i nt enanc e ( BTLM ) , a 
subd i v i s i on o f  BPA ' s  Di v i s i on of  Ma i nt enanc e , l oc a t e d  i n  
Va ncouver , Wa sh i ngt on i s  r e spon s i bl e  for  v egetat i on m anage
ment r e sea rch and t e s t i ng ,  pr ogram s t anda rd s ,  and g u i del i ne s  
f o r  development o f  Ar e a  manag ement progr am s . Th e BTLM s t a f f  
prov i de s  t echn i c a l  a s s i s tanc e i n  va r i ou s  a spec t s  o f  vege
t a t i on management and develops the BPA Transm i s s i on L i ne 
Ma i nt enanc e S t andar d  ( No .  6 3 04 0 - 5 0 ) ,  des i gned as a f i e l d  
manua l f o r  c a r ry i ng out r i ght-of-way ma i nt enanc e . Th e 
s tanda rd d e s c r i b e s  approved vegetat i on management pract i c e s ,  
the manner i n  wh i ch they sha l l  be c onduc ted , a nd mea s u r e s  t o  
be taken t o  prot e c t  the env i r onment , the publ i c , and ma i nt e 
nance work e r s . 
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De v e l opment of Veget at i on Management P r e scr ipt i on s  

Vegetat i on management pre s c r ipt i on s  spec i fy the t e chni que s ,  
t i m i ng ,  a nd c onst r a i nt s  for  veget at i on c ont r o l  ac t i v i t i e s on 
each spec i f i c  segment of r i ght -of-way or at each s ub stat i on . 
BPA ' s Area r i ght -of-way management spec i a l i st s  a r e  r e spon
s ib l e  f o r  s e l ec t i ng management pre s c r ipt i on s  and f o r  
over s e e i ng the i r  i mp l ement a t i on i n  acc ord anc e wi th t h e  BPA 
Ma i n t enanc e Stand a rd . The BTLM a s s i s t s  i n  d eve l op i ng 
management pre s c r i pt i on s . 

T i e r ed env i r onment a l  analyse s ,  p repa red s ub s equent ly t o  th i s  
E I S , wi l l  exami ne i n  grea t e r  d e t a i l the envi r onment a l  
e f fec t s  o f  spec i f i c  k i nd s  o f  m anagement pr e s cr i pt i on s . A 
t i e red env i r onment a l  analy s i s w i l l  be prepared on each o f  
the f o l l ow i ng : 

1 .  r i ght-o f -way vegetat i on management e a s t  o f  the 
Ca scad e s , 

2 .  r i ght-o f-way v eget at i on management w e s t  o f  the 
Ca scad e s ,  

3 .  sub s t at i on vegetat i on manag ement e a s t  o f  the 
Cascad e s , and 

4 .  s ubs t at i on veget at i on management w e s t  o f  the 
Cascad e s . 

For det a i l s o f  the proc e s s by wh i ch the envi ronment a l  
ana lys e s  a r e  " t i e red " ont o thi s program E I S , s e e  Chapter 1 
and the Chapt e r  8 s ect i on on the Na t i ona l Env i ronment a l  
Pol i cy Ac t . 

De v e l opment o f  management p r e s c r i pt i on s  i s  a f i ve- s t ep 
proc e s s  a s  d e s c r i bed i n  the f o l l owi ng paragraph s . 

1 .  Fi e l d  I n spect i on s . At pe r i od i c  i nt er va l s , h e l i c opt e r  
obs er ve r s  f ly a er i a l  s u r vey s o f  t ransm i s s i on l i ne s  t o  
obs erve a ny d e ve l op i ng problems w i th t a l l-g r ow i ng v eg et at i on 
and t o  moni t o r  pot ent i a l dang e r  tree s on l and s ad j ac ent t o  
the r i ght-of-way . Onc e p e r  year , a BPA g r ound p a t r o l  t r a
ver s e s  a l l  r i ght s -o f -way f o r  on-the-ground ob s e r vat i on s . 

2 .  U s e  o f  Low-Level Photogr aphy , ROWDATA Sys t em , and P l an
and-Prof i l e Draw i ng s . The s e  t echn i c a l  a i d s  enab l e  the 
r i ght -o f-way m a i nt enanc e spec i a l i s t to d ev e l op prec i s e 
s i t e-spec i f i c  management pre s c r ipt i on s . Low-l eve l obl i que 
a e r i a l  photogr aphy i s  t aken a t  a l ow a l t i tude above the 
t ransmi s s i on l i ne and para l le l  t o  it  wi th one-t o-s evera l 
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exposures o f  the a r ea between each s e t  o f  t r an smi s s i on l i ne 
s t ructure s .  The low-level photography show s r i gh t -o f -way 
vegetat i on ,  a s  w e l l  a s  bu i l d i ng s , garden s , s t r eams , a nd 
other bod i e s  o f  wa t e r . In pa r t i c u l a r ,  the r e l a t i onship o f  
t r ee he i ght t o  c onduc tor he i ght may b e  ob s e r ved . A s e t  o f  
l ow-level  phot ogr aphy i s  f lown the year b e f o r e  each t r e a t 
m e n t  r otat i on ( i . e . , appr ox i ma t e ly every 3 -4 yea r s  w e s t  o f  
t h e  Ca scades  a n d  every 1 0  year s e a s t  o f  the Ca scade s ) . 

The ROWDATA Sys t em i s  a c ompu t er-b a s ed d a t a  s t orage a nd 
r e t r i ev a l  sys tem for r i ght-o f -way vegeta t i on management 
i nf ormat i on .  An i nd i v i dual  ROWDATA r ecord entry c o r r e spond s 
t o  each r i ght -o f -way management u n i t ;  a management un i t  i s  a 
s ec t i on o f  r i ght-o f-way that c a n  be t r eated a s  homogeneous 
i n  the development and i mp l ement a t i on o f  management pre
s c r i pt i on s . At the p r e s ent t i me , appr ox i ma t e ly 8 4 , 0 0 0  a c r e s  
o f  BPA r i ght-o f -way r e qu i r e  regu l a r  veget a t i on management t o  
c ont r o l  t a l l -g r ow i ng vegeta t i on .  Th i s acr eage i s  c ompr i s ed 
of  approx i ma t e ly 4 2 , 0 0 0  management u n i t s  averagi ng about two 
a c r e s  each . 

ROWDATA management u n i t  i n forma t i on i nc l udes the sp ec i f i c  
l oca t i on o f  the u n i t ;  i t s  d i men s i on s  and a r ea ; i t s  own e r 
sh ip ; the date  a n d  method ( and appl i ca t i on r a t e  i f  a n  
herb i c i de ) o f  l a s t  t reatment ; and the uni t ' s  land c l a ss i 
f i ca t i on .  The l and c l a s s i f i ca t i on i nd i ca t e s  the potent i a l  
o f  the uni t t o  grow ta l l  t r e e s  and sh rub s . For e xampl e ,  
u n i t s  c l a s s i f i ed a s  hav i ng " h i gh b r u sh g r owth potent i a l "  a r e  
c onduc i ve t o  rap i d  growth o f  t a l l -grow i ng vegetat i on and 
genera l ly r e qu i re r e t r eatment at l ea st e very f i ve yea r s . 
The land c la s s i f i ca t i on s  a l s o i nd i ca t e  uni t s  f or wh i ch 
c ont rol method s a r e  r e s t r i c t ed by r egu la t i on ,  agr eemen t , o r  
pol i cy . F o r  exampl e ,  s tream buf f e r s a n d  road s i de s cr e e n s  
a r e  management u n i t s  r e qu i r i ng spec i a l  t r ea tment . Man
agement uni t s  und e r  Tr ee and Bru sh Control  Agr eement s ,  
Chr i s tmas Tr ee Agr e ement s ,  o r  other m u l t iple u se a g r e ement s 
a r e  a l s o  i nd i ca t ed by land c l a s s i f i ca t i on s . 

Plan-a nd-pro f i l e d r aw i ngs i l l u s t r a t e  t opogr aph i c  f ea t ur e s ,  
ownership , and ma j or eng i ne er i ng spec i f i ca t i on s  o f  the 
t r ansmi s s i on l i ne i t s e l f  ( e . g . ,  s tr uct u r e  l oc a t i on s  a nd 
c onduc tor he i ght s above ground ) .  

The r i gh t -of-way ma i nt enance spec i al i st r ev i ews the v a r i ou s  
t e chn i c a l a i ds t o  i de n t i fy manag ement uni t s  requ i r i ng 
t r eatment i n  the f o l lowi ng yea r . The l ow- l evel pho t ogr aphy 
i s  i ns t r umenta l  i n  develop i ng pre s c r i pt i on s  spec i f i c  t o  
management u n i t c ond i t i on s . The ROWDATA r ec ord prov i de s  
r eady ac c e s s  t o  treatment h i s t o ry a nd treatment c on s t ra i nt s .  

9 5  



3 .  Cont r a c t  De velopment and Imp l ementa t i on . W i th the 
t reatment p r e s c r i pt i on prepa r e d  and t r eatment methods 
s e l ec t ed f or e ach management u n i t ,  the Ri ght-of-Way Ma i n
t enance Spec i a l i s t  deve l op s  Wor k i ng I n s t ruc t i on s  o r  Work 
S t at ement s to i mp l ement the p r e s c r i pt i on .  For work to be 
p e r f o rmed by BPA ' s own Forc e Ac c ount per sonne l , t r eatment 
p r e s c r ipt i on s  f or vari ous s ect i on s  of r i ght-of-way a r e  
d e s c r ibed i n  det a i l e d  Wor k i ng I n s truct i on s . Th e BPA f oreman 
ove r s ee i ng the Forc e Ac count work i s  r e spons ible f o r  
ensur i ng that the Work i ng Ins truc t i on s  a r e  adhered t o  and 
s i gn s  them o f f  upon th ei r s ucc e s s f u l  c omp l e t i on .  

For work p e r f ormed by c ont ract  ( e . g . a e r i a l  b roadc a s t  t r eat
ment s ) , t r ea tment p r e scr i pt i ons f or v a r i ou s  sect i ons o f  
r i ght-of-way a r e  d e s c r i bed i n  det a i l  i n  Wor k  Stat ement s ,  
wh i ch a r e  i nc o rporated i nt o  the c ont ract s .  An i nspec t or i s  
a s s i gned t o  the c ontract by the appropr i a t e  BPA Area 
o f f i c e . The c ont ract  i n spector i s  r e spon s i b l e  f or over
see i ng the p e r f o rmanc e o f  th e contrac t  and ensur i ng tha t  th e 
t r eatment p r e s c r ipt i ons a r e  i mp l ement ed a s  spe l l ed out i n  
the Work S t a t ement s .  Th e i n spec tor s f i l l  out Da i ly Bru sh 
and Weed Cont rol  Report s ( BPA Form No . 3 0 7 ) , bear i ng w i t n e s s  
t o  c ont ract  c ompl i ance . 

4 .  Landowner No t i f i ca t i on . Among the herb i c i d e s  p r oposed 
by BPA for  u s e  on r i ght s -o f -way , two ( d i camba and p i c l oram ) 
have r e s t r i c t i on s  on the i r  EPA-appr oved l abe l s  p e rt a i n i ng 
t o  l i ve s t oc k  graz i ng . When the s e  herbi c i d e s  a r e  p lanned for  
u s e  on l and s show i ng e v i d e nc e  o f  g r a z i ng ( e . g . , pa s t u r e  
land s ) ,  BPA Ar ea per sonn e l  not i fy l andowne r s . Landowner s 
a r e  r e qu e st ed t o  r emove l i ve s t ock f r om the r i ght-o f-way f or 
a spec i f i ed pe r i od o f  t i me dur i ng and a f t e r  the herb i c i d e s  
a r e  appl i ed .  

5 .  Mon i t o r i ng . The r e spon s e  o f  v egetat i on t o  c on t r o l  
t r eatment s i s  mon i t ored r egu l a r ly d u r i ng s ub s equent per i od i c  
a e r i a l  o r  g r ound i n spec t i on s  o f  the r i ght s-o f-way . BPA a l so 
mon i t o r s  the per s i s t ence and movement o f  herb i c i d e  r e s i du e s  
i n  s o i l  a nd w a t e r  f o l l ow i ng herb i c i d e  appl i c at i on s . 

For examp l e , BPA ' s three automa t i c  wat e r  samp l e r s ( Fi gu r e s  
5 - 1  a nd 5 - 2 )  a re i ns t a l l ed a t  s ens i t i ve s i t e s  i n  the Puget 
Sound and Lowe r Columb i a  Are a s  wh en appropr i at e ly r eque s t e d  
by l a nd management agenc i e s ,  l a nd owne r s ,  o r  the Area s . The 
wat er sampl e r s  a r e  not u s ed i n  th e Uppe r  Columbi a o r  Snak e 
Ri v e r  Are a s  d u e  t o  the f ac t  that g enera l ly herb i c i d e s  a r e  
not a er i a l ly-appl i ed and d u e  t o  th e g ene r a l  l ow l e v e l  o f  
herbi c i d e  u s e  i n  thos e  Ar e a s  ( s ee Append i x  C ) . Wh en 
mon i t or i ng w i th th e wat e r  samp l e r s  ha s not been r e que s t ed by 
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FIGURE 5-1 . BPA ' s Automa t ic Wa ter Samp l e r s  a r e  Used at S en s i t ive S i t e s  to 

Mon i tor the Fate and Per s i s tence of Herb i c i d e s  in Sur face Wa t e r s . 

FIGURE 5- 2 .  Automat ic Wa ter Sampl e r s  Can Ta k e  Up to 2 8  Samp l e s  Over a 

2-Week Per iod .  
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othe r s , BTLM w i l l  i ns t a l l  the samp l e r s  near a e r i a l spray 
pr o j ec t s  of  i t s  own choos i ng .  Gene r a l ly , the thr e e  wat e r  
s ampl e r s  a r e  f u l ly-employed throughout the a e r i al spray 
sea s on . 

Grab s amp l es o f  s oi l ,  f o l i age , or water  a r e  t ak en f or 
analys i s  where spec i f i c  c omp l a i nt s o f  herbi c i de c ontam i 
na t i on have been made . 

Methods f or c ont r o l  o f  nox i ou s  weeds  a re s e l ec t ed s omewhat 
d i f f e r ent ly . Each s t a t e  agr i cu l t u r a l  depa rtment ha s i d en
t i f i ed a l i s t o f  m e thod s that are s u i tab l e  ( i . e . , l ega l , 
e f fec t i ve ) for control o f  each of f i c i a l ly-dec l a red nox i ou s  
weed . Wh e r e  a n  a c t i ve weed c ont rol  progr am i s  i n  e f f ec t , 
BPA negot i at e s  wi th the l oc a l  weed c ont rol  ext e n s i on agent 
and the l a ndowne r to dec i d e  whi ch c ontrol method ( f r om the 
s t a t e -app r oved method s ) wi l l  be u s ed . Each i nf e s t a t i on s i t e  
i s  evaluat ed o n  a c a s e-by-c a s e  b a s i s  t o  i dent i fy wha t  need s 
t o  be done by BPA t o  i mplement i t s  weed cont r o l  po l i cy . 
Cont rol  t r eatment s may be p e r f ormed by BPA ' s c ont r ac t or , o r  
a l t ernat i ve ly , BPA may prov i d e  a landowner wi th a spec i f i ed 
quant i ty o f  herbi c i de t o  t r eat the i dent i f i ed weed i nf es
tat i on accord i ng to l ab e l  i ns t ruc t i on s . 

Treatment S e l ec t i on Gu i de l i ne s  

Onc e a management un i t  i s  i dent i f i e d  a s  r equ i r i ng t r ea tment 
( i . e . , b r u sh c ontr o l , w eed c ont r o l , or wood pole protec
t i on ) , many f a c t o r s  can i nf luenc e the dec i s i on about wh i ch 
spec i f i c  veget at i on c ontrol  method t o  u s e  on the part i c u l a r  
uni t . Among the s e  f ac t or s a r e  l i ne vol t age ( wh i ch det e r 
m i ne s  c onduc t or c l ea rance c r i t e r i a ) ,  prox im i ty o f  t h e  u n i t  
t o  r e s t r i c ted or s en s i t i ve a r ea s ,  type and dens i t y  o f  veg e 
t a t i on ,  e xpected gr owth r a t e s , e f fect i vene s s  o f  pos s ib l e  
t reatment s ,  spec i a l  agr eemen t s  wi th the landowne r o r  l and 
managi ng agency , ac c e s s ib i l i ty ,  w eathe r , and herbi c i de u s e  
regu la t i on s . A g r e a t  d e a l  o f  j udgment o n  the part  o f  Ar ea 
Ri ght-of-Way Ma i nt enance Spec i a l i st s  and Ar ea Li ne Ma i nt e 
nanc e Supe r i nt endent s nec e s sa r i ly c ome s i nt o  p l ay . 

Ac k now l edg i ng the many f ac t o r s  a nd great amount o f  j udgment 
i nvolved , g ener a l  g u i de l i ne s  u s e d  i n  s e l ec t i ng treatment s 
f or i nd i v i dual management uni t s  c an be out l i ned . Gene r a l  
g u i d e l i ne s  pre s ented i n  Tabl e  5 - 1  app ly t o  management uni t s  
whe r e  spec i a l  pub l i c  u s e s  ( e . g . ,  park s ) or r e st r i c t i ve 
agr eement s w i th landowner s  do not e x i s t . 

I n  Tab l e  5 - 1 , the f i r st c o l umn i dent i f i e s type s o f  
vegetat i on management need s and type s of  c ons t r a i nt s on 
c on t r o l  method s u s ed ( e . g . , d i s t ance f r om wat e r , prox i m i ty 
t o  s u s c ept i b l e  c r ops ) i n  a part i c u la r  management un i t . Th e 
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Table 5-1 . Treatrrent Selectioo Guidel ines Used by DPA to Select Ve<Jetatioo Control Treatments for Individual Vegetatioo Cont...--ol Projects 1 

Type of Vegetation Manage
nent Need and Situation 

Brush Control on Rights-of-Way 

Within 10 feet cif stream 
or water body 

10-50 feet fran stream 
or water body 

50-100 feet fran stream 
or water body 

lleyon:l 100 feet fran 
stream or water body, 
accessible locations, 
low aensity brush 

Beyon:l 100 feet fran 
stream or water body, 
accessible lcx:ations, 
high density brush 

Beyond 100 feet fran 
stream or water txrly, 
inaccessible locations 
(also accessible loca
tions in sane cases ) 
unifonn and high density 
brush stands , not adJa
cent to susceptible crops 
or !Jlantings , 1Jiere ex
tensive brow:nout is 
ilCCC!Jlill>le 

Typical Treatments for Given Managarent Need and Situatioo 
Herbicide Placarent' 

Control Methods Treatments and Techniques' (if Oiemical Metrod) 

Manual 

Chemical 

Manual 

Chemical 

Manual 

Chemical 

Manual 

Chemical 

. Chenical 

• Chanical 

Cutting or girdling 

SEXJt treatrrent 

Cutting or girdling 

SfOt trea trnent 

Cutting or girdling 

SEXJt treatrrent 

Broadcast ground-based 
treatnent 

Cutting 

SfOt treabrents 

Broadcast grourrl-based 
treat:m2nt 

Broadcast ground-based 
treatnent 

Broadcast aerial treat
rrent 

Cut sturp 
Sin9le stern 

Cut Stl.llp 
Single stem 
Basal stem spray 
Pellets/granules" on 
soil surface 

Cut stunp 
Single stem 
Basal stern spray 
Pellets/granules • on 
soil surface 
Fol iage spray 

Fol iage spray 

Cut stunp 
Single stem 
Basal stem spray 
Soil surface 
Foliage spray 

Fbliage spray 

Basal stem spray 
Foliage spray 

• Fbl iage spray 

Herbicides 
(if Chemical Metlvd) 

llmronium sulfamate 
(wi�ut corrosion 
inhibitor ) 

hmonium sul famate 
Dicqntia 
Dicarrba + 2 , 4-D 
Picloram 
Picloram + 2 , 4-D 
2 , 4-D (amine , ester) 
2 , 4-D + 2 , 4-DP 

hmonium sulfamate 
Dicanba 
Dicarrba + 2 ,  4-D 

Glyphosate 
Picloram 
Picloram + 2 , 4-D 

2 , 4-D (amine , ester) 
2 , 4-D + 2 , 4-DP 

Dicarrba 
Dicantia + 2 , 4-D 

Glyplnsate 
Picloram 
Picloram + 2 , 4-D 

2 , 4-D (amine, ester ) 
2 , 4-D + 2 , 4-DP 

Dicamba + 2 , 4-D 
Picloram + 2 , 4-D 

2 , 4-D + 2 , 4-DP 

Dicarrba + 2 ,  4-D 
Picloram + 2 , 4-D 



I-' 
0 
0 

Type of Vegetation t-bnagc
ncnt Ne. .. '1 and Situation 

Adjacent to susceptible 
crops or plantwgs 

Lands that may be sub
sequently planted to 
crops or orchards 

At scenic viewpoints 
such as high"'<lY crossings 
and recreation areas (to 
maintain vegetation screens) 

and 
In high sensitivity land
scapes where terrproary 
bro.-.nout of vegetation 
is unacceptable 

control Methods 

Manual 

Chanical 

Manual 

Chanical 

Manual 

Chen.i.cal 

I� E\:>le Protection on Rights-of-Way 

. Chen.i.cal 

Substation W...'Cd and Brush Control 

. Chemical 

Table 5-1. Cont 'd. 

Typical TreatJTCnts for Given Managerent Need and Situation 
-- . . . _ ... _ ..... ., - --L.' 3 Hcroiciac Y .1.a.ccncm.. uero1cides 

Trea�nts and Tcchniqucs2 (if Chemical l''.ethod) (if Ch�cal Method) 

Cutting 

Spot: treatm:mts 

Cutting 

All treatments and techniques as 
permissible in these sitUDtions 
except pellets and gr.:inules 

Cutting and girdling 
Topping .:ind pruning 

Spot treatrrcnt 

• Spot treatrrent 

Spot treatzrcnl 
Broadcast ground-based 
treatment 

Cut stUTip 
Single stem 
Basal stem spray 
Foliage spray 

Cut Stll!lP 
Single stem 
Basal stem spray 
soil surface 
Foliage spray 

Foliage spray 
SOil surface spray 
Pellets or granules on 
soil surface 

Foliage spray 
soil surface spray 
Pellets or granules on 
soil surface 

1\mronium sulfamate 
OiC<lll'ba 
Oicdllba + 2, 4-D 
Gl yphos.:i t..e 
Picloram 
Picloram + 2,4-0 
2 ,4-D (amine, ester) 
2 , 4-0 + 2 , 4-DP 

1\m'C'Onium sulfamate 
Oicarrba 
OiCilrID.l + 2 ,4-D 
Glyphosate 
Picloram 
Picloram + 2,4-0 
2,4-0 (amine, ester) 
2,4-D + 2 , 4-DP 

Glyphosate 
Picloram 
Picloram + 2 ,4-D 
T..:buthiuron 

Atrazine 
Dronucil + diuron 
O.i.chlobcnil 
Glyphosatl:: 
fvbnuron 
PrOlli.:LOn 
Proll'CLOn + si.mazine + 
sodium chlorate + 
sodium inct;.cl)cratc 
So:lium chlor<itc + 
�odium 1111..!L<tl.ioratE: + 
broaucil 
TclJULhiuron 
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Type of Vl'getation Manage
m::nt Need and Situation Control M:!U'lOds 

Noxious Weed Control on Rights-of-Way 

Within 10 feet of StrC4llll 
or w;,itwr body 

10-50 feet fron stream 
or v:atcr body 

50-100 feet fron stream 
or water body 

Bcyond 100 feet from 
stream or water body 

Adjacent to susceptible 
crops or plantings 

Beyond 100 feet fran 
strc.:im or w.:itcr body, 
dense olnd extensive 
weed popul.:itions, 
inaccessible lo::ations 

FOOINOTI:S : 

. Biological 

. Cheinical 

. Chanical 

. Chemical 

. Chemic.:il 

. Chemical 

. Chemic.:il 

>J.cal Treatments for Given Manaqerrcnt Nccd and Situation 
Hcrbfoide Placerent 

Trcaurents and ·rcchniques' (if Chemical Mcth:xl) 

Use of introduced insects to control tansy ragv.ort 
(success varies with local site conditions - see 

Chapter 3) 

Si:;ot treatment 

. Si:;ot treatrren t 

Spot treatrrent 
Bro.:idcast ground-b.:iscd 
trcatJrcnt 

Spot treatment 
Broadc.:ist ground-b.:iscd 
tre.:itm.;nt 

Sµ:>t treatment 

. Broadcast aerial trcalment 

. Foliage spray 

Foliage spray ( fran 
bi.ickpack sprayer) 

Foliage spray 

. Foliage spray 

Foliage spray 

. Folfoge spray 

Herbicides 
(if Chl:lnical l<Ethocl) 

Amronil.U'll sulfamate 
(without corrosion 
l.nhlbilor) 

Dic..iml.>a + 2 , 4-D 
2 ,  4-D (amine, ester) 

Dic..i1nba + 2 ,  4-D 
2 , 4-D (amine , ester) 

Dic,1111ba + 2 I 4-D 
2,4-D (iltlUne, ester) 

DJ.cairoa + 2, 4-D 
2, 4-D (amine , ester) 

Dic<.UTtx:I + 2, 4-D 
2,4-D (amine , ester) 

1'l'hesc guidelines indicute vegetation control prescriptions typic..illy used in the indicalcd situations to satisfy particular vegetation nun..igar�nt needs. 
Due to m:iny foctors , sclcclion and implancntation of actual nunagll11C11L prescriptions for specific m:in.:igomcnt units may m .. 'Cessitate devi<ltion� Lran these 
gcner.;il guidelines . 

·Sec Chuptcr 3 Eor descriptions of treatments , techniques , and herbicide placcncnt . 
'Camon �s of active ingro.Jients are given. l�rbicide use patterns are current as of May l, 1983. Particular herbicides used in S[ll.">Cific situations 
de� on t�s and sp..>cics of plants to be controlled. 

·Avoid soil surface applications of pellets or granules where water table is high , where leaching or runoff is possible, when ground is frozen , or when 
heavy pnx1pitation is expected . 



second column i nd i cates the general types of vegetation 
control methods that BPA typ i c a l l y  uses i n  the various 
s i tuations ident i f ied in column one . Columns three and four 
show par t ic ular techniques , herbicide p l acement , and 
herb i c i de a c t i ve i ngredients that are typically used i n  the 
g i ven management s i tuations . 

It  i s  important to note that the herbicides i ndi cated i n  
Table 5 - 1  a r e  those used a s  of  May 1 ,  1 983 ; part icular 
herb i c i d e s  may be  added to or deleted f rom these l i st s  i n  
the future based on changes i n  EPA reg i st r a t i ons o r  BPA u s e  
patterns . 

The t reatment s e l ec t ion g u i d e l i ne s  ( Table 5-1 ) are based on 
BPA ' s  Transm i s s i on Line Maintenance Standard , the f i e l d  
manual used for carrying out r i ght-of-way vegetation manage
ment . A number of measures to m i t i ga t e  potent i a l  adverse 
environmental impacts are i ncorporated in these g u i d e l i nes 
( see Chapter 4 - M i t igat ion Measure s ) . Complete descrip
t i ons of the control methods, t echniques, and herbi cides 
l i sted in Table 5-1 are contained in Chapt e r  3 - ALTERNATIVE 
METHODS OF VEGETATION MANAGEMENT . 

For management uni ts i n  spec i a l  or restricted area s ,  the 
guideli nes of Table 5-1 do not apply . Such areas i nc lude 
exper i mental s i t e s  ( e . g . ,  treatment test plots ) ,  pub l i c  use 
areas ( e . g . ,  recreation s i t e s ,  parks ) ,  and lands on which 
control methods are restricted by agreement ( e . g . ,  municipal 
watershed lands ) .  In  these s i t e s ,  treatment methods are 
selected on a case-by-case bas i s  through negot i a t i on w i th 
the other part i es involved . 

Test i ng and Approval of New Control Methods 

A major function of BTLM i s  the evaluation of variou s  
methods o f  vegetation control . Veget a t i on management 
research i s  con t i nu a l ly developing new methods for control 
and manipulation of vegeta t i on .  BTLM conducts f i eld t e s t s  
t o  determ i ne the e f f ec t i veness a n d  s u i t ab i l i t y  of new 
methods for BPA ' s vegetation management needs . Once methods 
or herb i c i des a r e  proved to be e f f ec t i ve and otherw i s e  
s u i table ( e . g . ,  envi ronmental e f fect s ,  cos t ,  sa fety ) they 
may be added to BPA ' s  approved l i s t and used i n  subsequent 
vegetation management programs. 

Field test pro j ec t s  are i n i t iated by the central s t a f f  o f  
BTLM o r  by the four Area r i ght-of-way maintenance spec
i a l i st s . Test designs i nclude prov i s ions for pre- and 
post-test evalua t i ons and stat i s t i ca l  r e l i abi l i t y .  Each 
study i s  designed on a case-by-case ba s i s  for the method or 
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herb i c i d e  b e i ng t e sted . Va r i ables tested i nc l uoe e f fect i ve
ness on target veget a t i o n ,  economy , handling log i s t i c s  ( for 
herbi c i de s ) ,  s o i l  and water persi stence ( a l s o  for herbi 
c ides ) and other envi ronmental e f fect s .  Preferably, test 
plots are located on BPA f ee-owned r i gh t s-of-way or on 
federal or state land . Once a t e s t  i s  completed and resu l t s  
have proven s a t i s factory , a method o r  herbi c i d e  use may be 
approved by the Chi e f  of  BTLM for add i t i on to BPA ' s  l i st of  
approved methods and herb i c i d e s .  

Methods current ly being studied i nclude biolog i cal 
techniques u s i ng w i l d l i f e  and compet i ng vege t a t i on to 
control t a l l -growing plants ( see Chapter 3 ALTERNATIVE 
METHODS OF VEGETATION MANAGEMENT ) .  Alternat i v e  herbicides 
w i l l  a l so be tested in the future ( see Chapter 3 ) . 

Geograph i ca l  Inc i dence o f  Vege t a t i on Management Ef fort 

Hi storical Pat t ern 

The pattern of BPA ' s  vegeta t i on management e f fort over 
recent years can be used to i nd i c a t e  the geograph i c  extent 
of the proposed program . Each year ,  BPA publi shes a tabu
l a t i on of vege t a t i on management act i v i t i es planned for the 
coming f i sc a l  yea r .  Such tabu l a t i ons are avai lable for the 
10-year period ,  1973 through 1982 . The annual tabu l a t i on 
i nd i cates the type of vegetat i on control method that was 
planned for use on each segment of r i ght-of-way an� at each 
subst a t i o n .  Control methods have been categorized i n  thP 
past as hand c u t t i ng ,  a e r i a l  herb i c i d e  app l i c a t i o n ,  or spot 
herb i c i d e  app l i c a t i o n .  Acreages planned for t r eatment are 
shown , as well as amounts (gal lons or pounds ) of  herb i c i d e  
to b e  appl i ed i n  each treatment . 

The annual tabulations have been programs proposed for the 
subsequent f i scal yea r .  In some c a s e s ,  due t o  changes i n  
c i rcumstances or due t o  changes i n  method ( e . g . ,  herbi c i d e )  
ava i l ab i l t y ,  annual programs were not implemented a s  planned . 

BPA ' s  past annual programs have been l i sted i n  two ma jor 
categor i e s . The f i rst  program category, r i ght-of-way man
agemen t ,  i nc ludes brush control ( i . e . ,  control of unwanted 
trees and shrubs ) ,  weed control ( e . g . ,  noxious weed 
control ) ,  and wood pole protec t i o n .  The second program 
category , s t at ion weed c ontrol , compr i ses control of 
unwanted vegetat ion w i th i n  yards of substat ions and 
m i c rowave stat ions . 

Right-of-Way Management . Acreages of r i ght-of-way proposed 
for treatment i n  each f i sc a l  year and for each county of the 
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BPA s e rv i c e a r e a  have been t ot a l l ed and averaged over the 
1 0 -year pe r i od f or wh i ch da t a  a r e  ava i l abl e . In Append i x  C ,  
t abu l a t i on s  by c ounty and by the three type s o f  c ont rol 
method s ( i . e . , manua l ,  ae r i a l herb i c i de ,  spot herbi c i d e ) a r e  
prov i ded f or each of BPA ' s Ar eas . The s e  t abu l a t i ons i nd i 
c a t e  gene r a l ly the geograph i c  ext ent o f  pa s t  BPA veg etat i on 
management by c ount i e s . Fut u r e  vegetat i on management 
ac t i v i t i e s  w i l l  be s i m i l a r  i n  ove r a l l  extent but may d i f f er 
w i th r e spect t o  type of c ont rol method u s ed . 

Average number of  r i ght -of-way ac r e s  t r eated by a l l  method s 
c omb i ned r ang e s  f r om a h i gh of 1 , 4 6 1  a c r e s  per year i n  K i ng 
County , Wa sh i ng t on t o  l e s s  than one acre per year i n  Tet on 
County , Wyom i ng . In Tab l e  5 - 2 , c ount i e s of  the B PA s e rv i c e 
a r e a  a r e  c l a s s i f i ed i n  seven c a t egor i e s o f  average a c r e s  
t r eated p e r  y e a r  by a l l  method s c ombi ned f or t h e  1 0 -year 
per i od ,  1 9 7 3  through 1 9 8 2 . Count i e s  exhi b i t i ng the va r i ou s  
lev e l s  o f  h i s t or i c a l  r i ght -of-way management a r e  dep i c t ed i n  
the accompany i ng map o f  BPA ' s  s e r v i c e  a r e a  ( Fi g u r e  5- 3 ) . 

Several f ac t o r s  a r e  r e spon s ible f or the va r i a t i on s  i n  
t r ea t ed acr eage among c ount i e s : 

1 .  Amoun t s  o f  r i ght-o f-way i n  each c ounty v a ry w i th 
both l e ngth and w i dth o f  t r ansmi s s i on li ne 
c or r i dor s . 

2 .  Pot ent i a l  vegetat i on type s ( e . g . ,  f o r e s t  v s . 
gr a s s land ) and veg et a t i on grow th rat e s  v a ry a s  
func t i ons of  prec i p i t a t i on ,  t emp erat u r e , s o i l 
type s ,  etc . ;  the s e  f a c t or s det erm i ne whe ther 
t r eatment i s  r equ i red and how o f t e n . 

3 .  Pr eva i l i ng land u s e s  oc c upyi ng t ransmi s s i on l i ne 
c or r i dor s vary f rom ag r i c u l t u r a l  operat i on s  ( where 
l i t t le-t o-no t r ea tment i s  requ i red ) t o  f o r e s t e d  
w i ld lands ( where BPA i s  r e spon s i b l e  for the 
ext ens i v e t r eatment requ i red ) .  

Several s t r ong corre l a t i on s  between amount s of  a c r eage 
t r e a t ed and var i a t i on s  i n  the above factor s are e v i dent i n  
Tab le 5 - 2 . The Pug et Sound Ar ea has many BPA f ac i l i t i e s and 
i s  c overed pr i mar i ly by fores t vegetat i on tha t  e xh ib i t s  h i gh 
gr owth r a t e s . In c ont ra s t , the Snake R i ver Ar ea i s  occu
p i ed , gener a l ly ,  by g r a s s l and and shrub l and vegetat i on type s 
r e qu i r i ng l e s s  management than the v eget at i on o f  the Puget 
Sound Ar ea . 

S t at i on We ed Cont r o l . S t a t i on weed c ont rol i s  p e r f ormed at 
s ub s t a t i on sw i t chya r d s  and m i c r owave s t a t i on s  to e l i m i na t e  
veg et a t i on that m i ght pose ope r a t i ona l o r  s a f e ty hazard s . 
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BPA l'dmini strative 
Areas 

PUGET SOUND 

ID\\TER COLUMBIA 

UPPER COLUMBIA 

SNAKE RIVER 

Table 5-2 . Counties of EPA Service Area Classified by historical Extent of Right-of-Way Vegetation Management 1  

Average Number of Rigfit-of-Way Acres ProgrdITlffiecl for Treatment Per Year by All Methods Canbined for 1 0-Year Period 1 9 73-1 9_8_2 __ _ 

< 1 0  ac /yr . 10-50 ac/yr. 50- 1 0 0  ac/yr. 1 0 0-300 Rc/;1r . 300-500 ac/yr. 500- 1 0 0 0  ac/yr . >1000 ac/yr . 

Yamhi ll OR 

Granite Mr Columbia WA 
Mineral Mr Douglas WA 

Ferry WA 
Okanogan WA 
Boundary ID 
Clearwater ID 
Kootenai ID 
Latah ID 
Nez Perce ID 
Shoshone ID 
Deer Lodge Mr 
Lake Mr 
Missoula Mr 
Powell Mr 

Franklin WA Colurrbia WA 
Wal la Yakina WA 

Walla WA Deschutes OR 
Crook OR Multnanah OR 
Gilliam OR UrrE.tilla OR 
Lake OR Union OR 
Marion OR Bonneville ID 
M::>=ow OR Gallatin Mr 
She:man OR Modoc CA 
Wheeler OR 
Binqham ID 
Cassia ID 
Elmore ID 
Frerront ID 
Gem ID 
Minidoka ID 
Teton ID 
Lincoln WY 
Teton WY 

Benton 
Polk 
Wahkiakum 

Grant 
Lincoln 
Stevens 
Whitman 
Bonner 
Lincoln 
Sanders 

Klamath 

OR 
OR 
WA 

WA 
WA 
WA 
WA 
ID 
Mr 
Mr 

OR 

callam WA 
Jefferson WA 
Kitsap WA 
Pacific WA 
Skagit WA 
Whatcan WA 

Cl atsop OR 
Lincoln OR 
Marion OR 
Multnanah OR 
Ti llamook OR 
Washington OR 
Clark WA 

Chelan WA 
Pend 

Oreille WA 
Spokane \'IA 
Flathead Mr 

Klickitat WA 
Skarrania WA 
Wasco OR 

Grays Harbor WA 
Mason WA 
Snohomish WA 

ClackartBs OR 
Columbia OR 
Coos OR 
Curry OR 
Douglas OR 
Linn OR 

Kittitas WA 

Hcxxl River OR 

Pierce 
Thurston 

Lane 
Cowlitz 
Skamania 

WA 
WA 

OR 
WA 
WA 

King WA 
Lewis WA 

1See Appendix C for average acres prograrnrred for treatrrent per year by three types of control rrethods in each county. 



The e x t ent o f  s t at i on weed c ont r o l  i s  a f unc t i on o f  the 
number and a r e a  o f  s t at i on s  r e qu i r i ng t r eatment and a 
f unc t i on o f  the speed w i th wh i ch weeds c an c ol on i z e  bare 
ground in a l oc a l  area ( de t e rm i ne d  to a l a rg e  degr e e  by 
prec ipi t a t i on and temper a t ur e ) . 

The extent of  s t a t i on weed c ont r o l  that wa s progr ammed ove r 
the f i ve-year per i od 1 9 7 8 - 1 9 8 2  i s  shown i n  Tab l e  5 - 3  for  
each c ounty of B PA ' s  four Area s . 

Future Pat t ern 

I n  f uture  yea r s , BPA w i l l  c on s t ruct add i t i onal  t r ansm i s s i on 
l i nes  and a s s oc i ated f ac i l i t i e s  that w i l l  r e qu i r e vegetat i on 
m anagement . For e xamp l e ,  the F i s c a l  Year 1 98 3  program shows 
approx i ma t e ly 1 , 240  m i l e s  of t ransmi s s i on l i ne s und e r  c on
s tr uc t i on and approx i mat e ly 3 3 0  m i l e s  of  new c on s t r uc t i on to 
beg i n  ( se e  Ma i n  Gr i d  Map - BPA Transmi s s i on Pr ogram for  
F i s c a l  Year 1 98 3 ,  dated Sept ember 3 0 , 1 981 ) . 

Count i e s  whe r e  substan t i a l  amount s  of  th i s  c on s t r uc t i on 
e i ther a r e  occurr i ng p r e sent ly or may occur i n  the near 
future are shown in Tabl e  5-4 . In a l l  c a s e s ,  exc ept thos e  
o f  Cus t e r  County , Idaho and Modoc County , Cal i f orni a ,  the s e  
c ount i e s  a l ready conta i n  sub s t ant i a l  lengths of  BPA t r a n s 
m i s s i on l i ne . Many of t h e  l i ne s  under c ons truc t i on o r  
proposed t o  beg i n  c on s t r uc t i on i n  1 9 8 3  para l l e l e x i s t i ng 
l i nes . Vege t a t i on m anagement a c t i v i t i e s that w ou ld be 
requ i r e d  i n  the future  in the c ount i e s  shown in Tabl e  5-4 
would be s i m i l a r  in  natu r e  to  vegetat i on management c u r 
rent ly pr ac t i ce d  o n  e x i s t i ng r ight s -o f -way i n  thos e  s ame 
c ount i e s . 

H i s t or i c a l  Pat te r n  of  Herb i c i de Use  

The h i s t or i ca l  pat t e r n  o f  BPA ' s u s e  of  herb i c i d e s  a l s o  c a n  
be u s e d  t o  e st ab l i sh a pe r spec t i ve o n  i t s  proposed veg e t a 
t i on management progr am . Data on herbi c i d e s  p l anned for  u s e  
i n  each c orn i ng f i sc a l  year have been pub l i shed i n  B PA ' s 
annu a l  program s t a t ement s .  The s e  data i n c lude pounds or 
g a l lons of e ach br and name herbi c i de product t o  be u s ed on 
each s egment of  r i ght -o f -way or at each sub s t at i on .  

BPA ' s progr ammed pat te r n  of  herb i c i d e  u s e  ove r  the l a s t  f i ve 
y ea r s  ( 1 9 7 8 - 1 9 8 2  f i sc a l  year s ) i s  pre s ent ed i n  Tabl e  5 - 5 . 
Use patterns  a r e  shown for each o f  the act i ve i ngred i ent s 
conta i ne d  i n  the var i ou s  t r a d e-name formu lat i on s  u s e d  by 
BPA . The t r ad e-name f ormu l at i on s  i n  whi ch the act i ve i ng r e
d i en t s  a r e  conta i ned and the year s i n  whi ch e a ch herbi c i d e  
w a s  u s ed f or r i ght-o f-way management ( i . e . , ,  b r u sh c ont r o l , 
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Figure S - 3  

Historical Patterns 
of R-0-W 

Vegetation 
Management 

1 973- 1 982 

BONNEVILLE POWER 

ADMINISTRATION 

Vegetation Management EIS 

I I I I� 
MILES 0 50 100 200 

Note: 

LEGEN D  

Ave. amt. o f  acreage treated I y r  • 

< 1 0 A / Y R .  

1 0 - 5 0A/YR. 

50-100A/YR. 

• 1 0 0 - 3 0 0 A /YR. 

3 00-5 00 A / Y R. 

5 0 0 - 1 0 0 0 A / Y R. 

> 1000A/YR. 

Power transmission line routes 
are intended to show general areas 
through which transmission lines 
are located. Routes may represent 
one or many transmission lines. 
The routes shown do not represent 
specific locations of specific lines. 
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Table 5-3 . Average Acreage of Station Weed Control Programned 
Dy DPA for Period 1 978-1982 

Puqet Sound Area H _19"'�-�olumbi_? Area Upper Columbia Area Snake River Area 
S tate/County Acres State/County Acres State/County Acres State/County Acres 

Washington Oregon 
Clal lam 9 Benton < l  
Grays llartor 7 Clackarms 1 9  
Jefferson 4 Clatsop 7 
King 65 Columbia 1 9  
Kitsap 6 Coos 8 
Lewis 26 Curry 2 
Mason 7 Douglas 1 2  
Pacific 6 Lane 3 9  
Pierce 1 3  Lincoln 3 
San Juan <l Linn 1 5  
Skagit < l  Marion 26 
Snohomish 50 Multnorreh 1 4  
Thurston 20 Polk 4 
What=m 30 Tillamook 4 

TOTAL 243- Washington 20 
Yarrhi l l  4 

Washington 
Clark 4 1  
Cow1itz 17 
Skamania 7 
Wahkiakum < l  

TOTAL � 

Washington 
AdillllS 
Olelan 
Columbia 
Douglas 
Ferry 
Garfield 
Grant 
Kittitas 
Lincoln 
Okanogan 
Pend Oreille 
Spokane 
Stevens 
Whitman 

Idaho 
Bonner 
Boundary 
Clearwater 
Kootenai 
Nez Perce 

Montana 
Deer Lodge 
Flathead 
Granite 
Lake 
Lincoln 
Mineral 
Missoula 
Powell 
Ravalli 
Sanders 
Silver l3ow 

TOTAL 

1 
10 

4 
2 9  
< l  

6 
1 8  

2 
1 

1 8  
8 

35 
5 

1 2  

3 
< l  
10 
< l  
1 7  

3 
12 

1 
< l  

4 
< l  
< l  
< l  
< l  
l l  

2 
2fi--

Oregon 
Crook 8 
Deschutes 1 3  
Gilliam 15 
Harney 1 
Hood River 7 
Jefferson 16 
Klarmth 3 1  
Lake 15 
Morro.v 5 
Sheman 3 
llnatilla 15 
Union 1 
Wasco 73 
Wheeler 1 

Washington 
&:mton 75 
Colwiliia 1 
Franklin 20 
Klickitat 15 
Skammia 1 
Wa l l a  Wa l la 17 
YakinB. 10 

Idaho 
Bonnevi lle 1 
Butte 2 
cassia l l  
Custer 1 
Elrrore 1 
Frenont 4 
Minidoka 2 

Teton 1 

Wyoming 
Teton 1 

California 
�bdoc 1 

M::mtana 
Gallatin 1 

utah 
Box Elder 1 

TOTAL ls2 



Tab le 5-4 . Counties of EPA Service Area Where Transmiss ion Lines 
are Proposed to be Constructed During Fiscal Year 1 983 

Puget Sound Area Lower Columbia Area 

Grays Harbor WA Clark WA 
King WA Cowlitz WA 
Kitsap WA Columbia OR 
Mason WA Coos OR 
Snohomish WA Lane OR 
Thurston WA Marion OR 

Upper Columbia Area Snake River Area 

Ferry WA Crook OR 
Grant WA Deschutes OR 
Lincoln WA Jefferson OR 
Okanoc:Jan WA Klarrath OR 
Spokane WA Lake OR 
Stevens WA Unati lla OR 
Bonner ID Union OR 
Boundary ID Wasco OR 
Kootenai ID Bonneville OR 
Flathead Mr wster ID 
Granite MI' Modoc CA 
Lincoln MI' 
Missoula Mr 
Powell MI' 
Sanders MI' 
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Camon Name of 
Active Ingredient 

Atrazine 
krmonium Sulf amate 
Branacil 

Dicurnbu 

Dichlobenil 
Diuron 
Glyphosate 
Monuron 
Picloram 

Praneton 

Simazine 
Sodium Chlorate 

Sodium Metilborate 

Tcbuthiuron 

2 ,  4-D 

2 , 4-D P 

Table 5-5 . Arrounts of Herbicide Active Ingredients Programrred for Use by BPA 
for Years 197B-19B2 and Prop::lsed for Use in 19B3  ( lbs)  

Trade :�ume Fornulations Years Used by BPA Arrount of Active Ingredient Prcgramrred for Use in 
In Which Active R--D-W Substation Each of Last Five Years ( lbs . )  
Ingredient i s  Used Egmt . Weed Control 1 97B 1 97 9  1 9BO 19Bl 19B2 Average 

-
A··itre/ BOW 1 97 9  1 9Bl-19B2 - 56 - 1B6 313  1 1 1  
AmmateC� X-NI 1 972 , 1 9Bl - 342 - - 1 1 4  - 91 
}�rOVd r�R', 1 97 B  l 97B-l 9B2 1 , 031  l , Ot, l  1 ,  5 37 1 , 4 33 l 8 6  1 , 0 4 6  
Ureabcr® 
&mvel® 40S l 97 B-l 9B2 1 9B2 1 6 , 024 1 6 , 75 2  B , 224 1 7 , 4 BO 1 4 , 9 3 3  1 4 , 6B3 
Banver' · 4\·JS I Banvel® XP 
Banvel® 520 
Banvel® 720 
Casoron�0 G-4 - l 9Bl , l 9B2 - - - 26 5B 4 2  (n=2 ) 
Krovar<S - 1 9Bl-19B2 - - - 1 0 3* 1 B6* 145 (n=2 ) 
Roundup"'' 1 9B O  l 9B2 - - 4 ,  1 56 - 16 l , 3 9l (n=3 )  
Tel var® 1 97 9-19B2 197B-1 9B2 9 1 B  9 , 1 7 3  2 , 3BB 1 , 000 1 1 4  2 ,  7 1 9  
Tordon<'; 1 0!' 1 97 B- 1 9B2 1 97 B ,  1 9Bl 2 , 4 32 3 , 9B2 5 , 254 3 , 5 6 2  2 , 51 3  3 , 54 9  Tordon"' 101  
Prami tol l'I: s·'o. - l 97B-l 9B2 7 , 453  B , 477 6 ,  724 6 , 90 4  2 ,  267 6 , 36 5  
Pramitol® 25E 
Pramitol(') 5PS - 1 97 B- 1 9B2 1 , 032 l , lBl  B55 730  317  B23 
Pramito1<'.' 5PS 1 97 B  l 97B-l 9 B 2  7 9 , 5 9 9  B B , 306 7 9 , 57 1  6B , 306 1 B , 13B 1 ,:: : ::: UreabcrC'; 
Pramitol® 5PS 197B 1 97B-1 9B2 1 1 9 , 44 2  1 30 , 5 1 4  12 9 , l B l  l l l , OB 9  22 , 67 3  Ureabcr® 
SpikeC le; 
Spike0: 5G 1 9B2 1 9B2 - - - - 2 , 04 2  I 2 , 042 (n=l 
Spike® BOW 
Banvel C'; 520 
Banvel ®  720 1 97 B-19B2 l 9B2 51 , 24B 6 0 , 3 1 5  56 ' 7 1 2  4B , 4B6 4B ' 162 I 5 2 , 9Bl Tordon® 1 0 1  I 
2 ,  4-D Amine I Weedone<'l 170 
Weedone8 170 1 97 B-1 9B2 l 9B2 2 , 3BO B , B65 476 1 , 040 4 , 566 3 , 465 

· Arrount 
PrOj:X)Sed 
Use in 1 

-

-

190 

1 1 , 950 

-
2 3 0  

12 
1 , 3 70 

-

3 , 059 

459 

2 4 , 473 

3 0 , 59 1  

1 , 7 14 

1 , 954 

-

NarE : * In 19Bl and 19B2 an additional 14B and 40 [:X)unds , respectively , of Diurcn were programred for use as the =mnercial formulation Karrrcxc�; this comner
cial prcduct has been rerroved from BPA' s approved l ist of herbicides and is no longer used . 

for 
9 B 3  



weed c ont r o l , power pole protec t i on )  o r  s ubstat i on weed 
con t r o l  a r e  i nd i cated . 

Fi na l ly , an a verage number o f  pounds u s ed per year  over the 
f i ve -year p e r i od was ca l c u lated . I n  fou r  i nstanc e s ,  th e 
herbi c i de ha s been i n  u s e  by BPA f or l e s s  than f i ve year s ; 
the r e f or e , the average wa s c a l c u la t ed only for  the pe r i od 
s i nc e use began . 

Another s ource o f  i n format i on on BPA ' s hi s t or i c a l  u s e  of  
herb i c i d e s  i s  c ent r a l  war ehou s e  i nventory dat a . Mo s t  of  the 
herb i c i d e s  u s ed by B PA are proc e s s ed through i t s  c en t r a l  
wa r ehou s e  i n  Vanc ouver , Wa shi ngton . Inventory d a t a  show 
t ot a l  amount s  of herbi c i d e s  r e c e i ved by the warehou s e  and , 
i n  turn , requi s i t i oned and shipped t o  f i e l d  loc a t i on . 

BPA c en t r a l  war ehou se i nventory data have been comp i l ed for 
yea r s  1 9 7 8- 1 9 8 1  ( Table 5 - 6 ) . The s e  data show amount s of  
herbi c i d e s  r equi s i t i oned and sh ipped t o  f i eld l oc a t i on s  each 
year . He rb i c i d e amount s have been c onverted t o  pound s of  
each a c t i ve i ng r e d i ent , t o ta l l ed f or all herbi c i de formu l a 
t i on s  i n  wh i ch t h e  act i v e i ng r ed i en t  i s  cont a i ned . 

Di s c r epanc i e s  a r e  evi dent between i nventory data and 
programmed herb i c i d e  use ( Tabl e  5 - 6 ) . O f  the 1 6  a c t i ve 
i ngredi ent s ,  f ou r  showed i nvent ory r equi s i t i on s  g r eater  than 
programmed u s e  wh i l e  1 1  were  programmed at a h i gher u s e  than 
was act u a l ly r equi s i t i oned . I n  one c a s e , d i c amba , r equ i s i 
t i on and programmed data c lo s e ly approx i ma t e d  each othe r . 

Re a s ons f or d i s c r epanc i e s  between i nventory data and p r o
grammed herb i c i d e  u s e  i nc l ude the f o l lowi ng : Not a l l  
herb i c i de pu rcha s e s  g o  through the c ent r a l  warehou s e  i n  
Vanc ouve r , v�a shi ngt on . Al s o , some herbi c i d e s  wi th r e l a 
t i vely l ong she l f  l i ve s  may b e  s t ored f o r  s ome t i me i n  f i eld 
loc a t i on s  pr i or to actual  use . The s t orage t i me i n  the 
f i eld , i n  v a r i ou s  i n stanc e s , may exc eed the per i od of t i me 
f or whi ch da t a  a r e  shown i n  Tab l e s  5 - 5  and 5 - 6 . 

The ma j or r ea s on f or d i s c r epanc i e s  i dent i f i ed i n  Tabl e  5 - 6  
i s  that , i n  prac t i c e , B PA often u s e s  l e s s  herb i c i d e than ha s 
been programmed . Pr ogr ammed herb i c i de u s e  i s  e s t i ma t ed a s  
much as t wo yea r s  i n  advanc e of  a c t u a l  i mpl ementat i on o f  the 
prog ram . I n  plann i ng i n  advanc e ,  c e r t a i n  a s sumpt i on s  a r e  
made wi th r e spect t o  expected vegetat i on gr owth r a t e s  and 
r equ i red herb i c i de appl i c at i on r a t e s . At the t i me of  actual  
i mplementat i on ,  less  than planned amount s of  herb i c i d e may 
be needed . Spec i f i c a l ly ,  f ewer a c r e s  may r equ i r e  vege ta t i on 
cont rol t r eatment s and app l i c at i on rat e s  may be low e r  than 
r ec ommended on produ c t  l abe l s . I n  add i t i on ,  s i gn i f i c ant 
port i on s  of an Ar ea ' s  vegeta t i on management program may be 
d e f e rred unt i l  a s ubsequent f i sc a l  yea r . 

1 1 0  



Table 5-6 . Arrounts of Herbicide Active Ingredients Requisitioned frcm Central Inventory in Comparison to Arrounts 
Prograrrmed for Use in Annual Program Statements , 1 9 7B-1 9Bl ( lbs) 

Fiscal Year Total for 
1 9 7 B  1 9 79 1 9 B O  1 9B l  4 -Year Period* 

Requisitioned Requisitioned Requisitioned Jlequisitioned Requisitioned 
Herbicide Active frcm fran frcm frcm fran 
Ingredients 1 Inventory Prograrrmed Inventory Prograrrmed Inventory Programned Inventory Prograrrmed Inventory Prograrrmed 

Atrazine - - 4 56 6 4  - 6 4  1 B6 1 3 2  24 2* 

ArmDnium sulfanBte 22B 34 2 - - 5 1 3  - 2 2 B  1 1 4  9 6 9 *  4 56 

Br=c il B 4 6  1 , 0 3 1  77B 1 , 0 4 1  672 1 , 537 369 1 , 4 3 3  2 , 66 5  5 ,  0 4 2* 

Dicamba 1 7 ,  505 1 6 ,  0 24 1 3 , 460 1 6 , 752 1 4 , 255 B,  2 24 1 3 , 290 1 7 , 4 B O  SB , 510* SB , 4 BO 

Dichlobenil 1 30 - 1 1 6  - 1 0 0  - 1 9 2  26 53B* 26 

Diuron - - - - 20 2 - 340 103 542* 103 

Glyphosate 740 - 1 0 0  - 460 4 , 1 56 500 - l , BOO 4 , 1 56 *  

MJnuron 360 9 1 B  4 B O  9 , 1 7 3  B O  2 , 3BB 1 6 0  1 , 00 0  l , O B O  1 3 , 4 7 9 *  

Picloram 96B 2 , 4 3 2  3 0 3  3 , 9 B 2  4 , 96 1  5 , 254 7 , 4 7 3  3 , 56 2  1 3 ,  705 1 5 ,  230* 
f-' f-' PrOITT2tOn 2 , 9 3 1  7 , 4 53 5 , 000 B , 4 7 7  6 , 4 4 7  6 ,  724 3,  363 6 , 90 4  1 7 , 74 1  2 9 ,  55B* f-' 

Sirrazine 4 1 0  1 , 0 3 2  700 l , l B l  B 6 1  B 5 5  4 6 4  7 30 2 , 4 3 5  3 , 79B* 

Sodium chlorate 4 0 , 36 7  79 , 59 9  5 5 , 570 B B , 306 58 , 570 79 , 571 27 , O B S  6 B , 306 l B l , 59 2  3 1 5 , 7B2* 

Sodium rretaborate 66 , B l S  1 1 9 , 4 4 2  B4 , 5 1 3  1 30 I 5 1 4  B 2 , 290 1 29 , l B l 34 , 4 2 2  l l l , O B 9  26 B , 04 0  4 9 0 , 226* 

Tebuthiuron - - - - 1 B 5  - l , 3 B6 - 1 ,  571 * 

2 , 4-D 24 , 0 20 51 , 24B 21 , 0 3B 6 0 , 3 1 5  5 4  , 6 50 56 , 7 1 2  2 2 , 3 54 4 B , 4 B 6  1 2 2 , 0 6 2  21 6 , 76 1 *  

2 , 4-DP 90 2 , 3BO - B ,  B 6 5  1 , 600 4 7 6  200 1 , 0 4 0  l , B 90 1 2 , 7 6 1 *  

FCCII'NOTES : 

1Trade narre formulations in which active ingredients are used are shCM11 in Table 5-5 .  

*Asterisks indicate the greater of requisitioned or prograrrmed arrounts over the 4 -year period . 
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Chapter 6 

AFFECTED ENVIRONMENT 

Phy s i ogr aph i c  Regi ons and Soi l s  

BPA ' s  transmi s s i on system t rave r s e s  a va s t  area , e xh i bi t i ng 
a land sc ape wh i ch i s  both d i ver se and c ompl e x . Fi ve ma j or 
phy s i ograph i c  reg i on s  and a number of  subreg i on s  c an be 
i d ent i f i ed in BPA ' s s er v i ce a r ea ( Fi gure 6- 1 ) . Each r eg i on 
or subreg i on compr i s e s  a d i s t i nc t  geomorphi c and geolog i c  
a r ea havi ng a s i gn i f i cant d egr ee o f  i nte r nal homogen e i ty . 

Selected phy s i c a l  cha rac t er i s t i c s  o f  each phy s i ograph i c  
r e g i on or s ubreg i on a r e  l i s ted i n  Tab le 6 - 1 . Th ose po rt ions 
of the BPA s e r v i c e  a r ea in Wyom i ng a nd Ca l i forn i a  ( not shown 
on Figure  6-1 ) l i e  w i th i n  the s ame phy s i ogr aph i c  r e g i on and 
have char ac t e r i s t i c s  s i m i la r  to the a d j acent area s of Idaho 
and Or egon , r e spect i vely . 

Ma j or geolog i c  uni t s  r ange f r om the expans i v e recent b a s a l t  
f l ows of  the Columb i a  Ba s i n  and Hi gh Lava Plai n s , t o  the 
c omplex met amorph i c  r ocks  of the r ugged Klamath- S i sk i you 
Mount a i ns and the grani t i c  Idaho Batholi th of the No rthern 
Ro ck i e s . Ave r age annual prec ipi tat i on r ange s  f r om well over 
1 2 0  i nche s in the Olympi c Mounta i n s  t o  l e s s  tha n  1 0  i nche s  
over much o f  the Columb i a  I n t e rmontane and Ba s i n/ Ra nge 
Reg i on s . The percentage of  th i s  moi s t u r e  oc c u r r i ng a s  
s now f a l l  i s  equa l ly var i able . 

The great d i ver s i ty i n  ma j o r soi l -formi ng factor s  ( i . e . , 
c l i ma t e , r e l i e f , parent mater i a l , v egeta t i on ,  and t i me ) h a s  
g i ven r i s e t o  het erogeneous so i l  type s . Ten s o i l ord e r s  a r e  
r e cogni zed b y  th e c u r r ent s y s t em of s o i l  c la s s i f i c at i on 
w i th i n  BPA ' s  s e r v i c e  a r e a : seven a r e  of  s u f f i c i ent mappabl e  
ext ent t o  be shown at the s c a l e  o f  Fi gure 6 - 1 . 

Vegetat i on 

The BPA s e r v i c e  a r ea e xhibi t s  great d i ve r s i ty i n  c l i ma t e , 
s o i l s ,  topography , and ext ent of  d i s t urbanc e by f i r e and 
humans . A h i gh ly compl ex pattern of natural and i nduced 
vegeta t i on has resulted . Thr ee a spec t s  o f  vegetat i on a r e  
r e l evant t o  BPA ' s vegetat i on management progr am :  r e g i ona l 
veget at i on type s ,  endangered and threat ened plant spec i e s ,  
and nox i ou s  weed s . Ea ch of th e s e  i s  descr ib ed i n  the 
fol lowi ng sec t i on s . 

1 1 3  



- L E G E N D 
fill A L  F l  S O L S  

E'J A R I D I SO LS 

S O I  L S  
Iii E N T I S O L S  

fSJ I N C E P T I SO L S  

P H Y S I O G R A P H I C  R E G I O N S  
I - P A C I F I C  BO R D E R  R EG I O N  

a .  K L A M ATH - S I S K I YO U  M O U N TA I N S  

b .  C O A S T  RA NGE 

c .  O LY M P I C  M O U N TA I N S  

d .  W I LL A M E T T E  VA L L E Y  - P U G E T  

S O U N D  L O W L A N D S  

IT - C A S C A DE M O U N T A I N S  

� M O L L I S O L S  

� U L  T l  SOL S 

ill - C O L  U M  B I A  I N T E R MO U N TA N E  R E G I ON 
a. C O L U M B I A  B A S I N  

b .  C E N T R A L  M O U N TA I N S  

c. H I G H  LAVA P L A I N S  

• V E R T I S O L S 

nz: - R O C K Y  M O U N T A I N S 
a. N O R T H E R N  R O C K I E S  

b .  C E N T RA L  R O C K I E S  

� - B A S I N  A N D  R A N G E 

S O U R C E :  B P A  1 9 7 7 ; S C S  1 9 7 5 ; 
H I G H S M I T H A N D  

K ! M E R L  I N G  1 9 7 9  

F' I G U R E  6 - 1 . P H Y S I  O G R A P H  I C  R E G I O N S 
A N D  M A J O R SO I L 
S E R V I C E A R E A  

O R D E R S O F'  B P A ' S 

1 1 4 



,__, ,__, Ul 

Table 6-1 . Selected Physical Characteri stics of the BPA Service Are a ,  
by Physiographic Region and Subregion1 

Pacific Border Region 

Willamette - Columbia Intennontane Region 

Olympic Coast Klamath - Puget SoW1d Cascade 
Mts .  Range Siskiyou Mts . Lowlands �cgion 

Surficial Geology' V , S  S , MS , V  

Re l ief Steep Steep 

Average Total Annual 
Precipitation , inches 1 0 0-160 6 0-100 

Average Annual Snow , inches <24 <24 

Daninant Vcgetation 3 CT CT 

FCOI'NYI'ES : 

1Mapted fran Highsmith and Kimerling ( 1 97 9 ) . 
2A = al luvium 

G = granitic rocks 
MI = meta-igneous rocks 
MS = mctascdimcntary rocks 
Mil = metavolcanic rocks 
S = sGdirrentary rocks 

UM = ultramatic rocks 
V = volcanic rocks 

MS , MV , UM  A, S , V 

Steep Rol l ing 

40-80 4 0- 5 0  

< 2 4  < 1 2  

CT CT , G , O  

3CF = coni ferous forest 
G = grassland 
0 = oak woodland 

MS , V  

Steep 

2 0 - 1 1 0  

4 0- 4 0 0  

CT 

G/S = grass/shrub (primarily sagebrush) 

Columbia Central High-Lava 
Bilsin Mts . Plains 

v S , MS , G , lM  v 

Rol ling Moderately Rol l ing 
Steep to Steep 

6-20 1 0-35 6-15 

<4 0  20-100 <4 0  

G/S G/S , CT  G/S 

Rocky Mtn . Region Basin and 
Northern Middle Range 
Rockies Rockies Region 

G , MI , MS S , MS v 

Steep Steep Roll ing 
to Steep 

25-50 1 5- 4 0  6 - 20 

4 0-200 50-150 1 0-40 

CT CT G/S 



Vegetat i on Types of  the BPA S e r v i c e  Ar ea 

Vegeta t i on type s a r e  d e f i ned on th e bas i s  of the phy s i ognomy 
( i . e . , gr o s s  app earanc e ) of domi nant plant spec i e s  und e r  
average , nat u r a l  cond i t i on s . When cond i t i ons a r e  d i s turbed 
by natural forc e s  ( e . g . , f i r e ,  w i nd s torm ) o r  by humans 
( e . g . , logg i ng ,  c u l t i va t i on , herb i c i d e s ) , spec i a l  va r i a t i ons 
in the vegetat i on types a r e  c au s ed . Va r i at i ons i n  spec i e s 
c ompos i t i on and veget at i on s tr u c t u r e  a r e  f unc t i on s  o f  the 
extent , i nt ens i ty ,  and types of d i s t urbanc e patterns . 
Di s t urbanc e pa t t erns a r e  o f t e n  func t i on s  o f  the goal s o f  
r e s ou rc e management act i v i t i e s  ( e . g . ,  t i mber management , 
agr i cu l t u r a l  c l ear i ng , r -o-w management ) .  

Reg i onal d i f f e renc e s  i n  c l i ma t e  have d e t erminec � h e  d i st r i 
but i on o f  thr e e  broc; " vegetat i on prov i nc e s  i n  t t i ,  Pac i f i c  
No rthwe s t : Fo r es t , Sh r ub/ S t eppe ( i . e . , c omb i na� i uns o f  
shrub land and gra s s l and ) a n d  Alp i n e  ( Hi ghsmi th a n d  Kimer l i ng 
1 9 7 9 ) . For e s t s  p r edom i na t e  f r om the Cascades w e s t  t o  the 
Pac i f i c Oc ean and at mod e r a t e  to h i gh elevat i on s  i n  the Blue 
Mounta i n s  and No rthern Rocky Mounta i n s . Shr ub/ S t eppe v ege
t at i on i s  dom i nant thr oughout the i nt e rmount a i n  ba s i n s , 
v a l l eys , and p l a t eaus wh i l e  Alp i ne vegetat i on o c c u r s  at the 
h i ghest  e l evat i on s . Ex t ens i ve vege t a t i on management i s  
r e qu i red on BPA r i ght s-o f-way only i n  f o r e s t ed a r ea s . 

For e s t  vege t a t i on type s of  the BPA ser v i c e  area a r e  cha r a c 
t e r i zed i n  Tab le 6- 2 .  The r e g i ona l d i str ibut i on o f  e ach 
type i s  i nd i cated a long w i th typ i c a l  dom i nant spec i e s  both 
w i thout d i s t urbance and i n  r egener at i ng s t ands a f t e r  d i s t ur
banc e ( e . g . , a f t e r  c l ear i ng o f  transm i s s i on r i ght s -o f -way ) .  
Produc t i v i ty and gr owth r a t e s  i n  e ach type a re shown a s  
h i gh ,  med i um ,  o r  l ow ; the s e  rat e s  i nd i c a t e  the fr equency 
w i th wh i ch veget at i on control i s  r e qu i red and pr i ma r i ly a r e  
a f unc t i on of moi s t u r e  and temperature r e lat i onsh i p s . 
Mo i s ture  r e lat i onships i nc l ude a tmospher i c  moi s t u r e  ( e . g .  
prec ipi t a t i o n ,  f og )  and s o i l mo i s ture  ( e . g .  a s  i nf luenc ed by 
s o i l depth and t ex t ur e ) . I n  Tab le 6- 2 ,  ma j or t a l l-grow i ng 
spec i e s  requ i r i ng c on t r o l  on BPA r i ght s -o f -way a r e  i nd i c ated 
by a s t e r i sk s .  

Ve getat i on s t r uc t ure i n  the s e  f or e s t  type s c an be char
ac t e r i zed by the numbe r ,  dens i ty ,  and arr angement o f  
veget a t i on l ayer s .  Den s e , m a t u r e  f or e s t s have m u l t i p l e  
l ayers i nc lud i ng t a l l  coni f e r s , spar s e  und e r s t o ry shr ub s ,  
and a gr ound l ayer o f  f e rns and broad - l eaved h e rb s . Wh e r e  
d i s t urbance ha s removed the over s t o ry t r ee s , dens e herba
ceous and shrub l ayers w i th hardwoods and r egenerat i ng 
c on i f e r s  a r e  typ i c a l . Th i s  l a t t e r  arr angement i s  that 
typ i c a l ly c r eated by r i ght-of-way c l ear i ng and veget a t i on 
management und er e x i st i ng transm i s s i on l i ne s . 
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Vegetation 
Zone 

S i t k a  spruce 

Wes tern hemlock 

C a s cade subal p i n e  
Fore s t  

Grt: r: c1 f i r  u. nd 
Dou g l a s - f i r  

Ponde r o s a  p i n e  

W e s tern r e d c e d a r  

T a b l e  6 - 2 .  Fore s t  Types o f  t h e  B P A  S e r v i c e  A r e a  C h a r a c t e r i zed by 
Regional D i s tr i buti on , Typ i c a l  Domi n a n t s , and P r od u c t i vi ty 

Re gional 
D i s t r i bu t i on 

Coa s t a l O r e gon and 
W a s h i ngton 

Coa s t  range s , 
we s tern C a s c ad e  
range 

S ub a l p ine areas o f  
C a s c ade and O lymp i c  
range s 

E a s t s ide C a s cade 
Range , m i d - e l eva
tions of B l u e  
Mount a i n s  and 
Rocky Mou n t a i n s  
(No . Idaho , W .  

Mon t a n a )  

Lower e a s t s id e  o f  
Ca s ca d e  range , 
lower e l evation 
of Blue Moun
t a i n s  and 
we s t ern Rocky 
Mount a i n s  

Rocky Mount a i n s  
o f  northern I d a ho , 
(mi d - e leva t i on s )  

T y p i c a l Dom in a n t s  
Wi thout D i s turbance 

S i tka spruce * ,  
w e s t e r n  hem l o c k *  

D ou g l a s- f i r * ,  
we s tern hemlock * ,  
i nc e n s e - ceda r *  
( s outhern O r e gon ) , 

w e s tern w h i t e  p i ne * 
( P u g e t  Sound a r e a )  , 

s hore p i n e *  ( P u g e t  
S ound a re a )  

S i lver f i r , mou n t a i n  
hemlock , w e s t e r n  
white p i n e , nob l e  
f i r *  

Grand f i r * ,  D ou g l a s 
f i r * , w e s t e r n  l a rch , 
pond e r o s a  p i n e , 
whi te f i r *  

Pond e r o s a  p i ne * ,  
b i tterbru s h , s n ow
bru s h , chokeche rry , 
I d a ho f e s c u e , O r e gon 
w h i t e  oak * ( e a s tern 
C a s c a de s )  

We s te r n  redceda r ,  
wes tern hem l o c k , 
we s tern wh i t e  p i ne 

Typi c a l  Dom i n a n t s  
A f t e r  D i s turbance 

P roduc t i v i ty and 
'Typi c a l  G row th 
Ra t e s  ( H , M ,  L )  

Red a lde r * , s a lmon
b e r ry , e lderberry , 
Doug l a s - f i r *  

Red a l d er * ,  b i g l e a f 
map l e * , s nowbru s h  
c e anothu s ,  Doug l a s 
f i r * , v i n e  map l e , 
s a lmonberry , huc k l e 
berry 

S ub a l p i n e  f i r * , 
lodgepole p i n e * ,  
h u c k l eberry , s a lmon 
berry , e l de rb e r ry 

Lodgep o l e  p i n e * , 
we s tern l a rc h , 
mou n t a i n  map l e ,  
h u c k l eberry , 
c e anothu s , e lder
berry 

Bunchgra s se s ,  
ceanothu s ,  b l a ck 
h awthorn 

G r and f i r * , Doug l a s 
f i r * , b i r c he s * ,  w e s tern 
l a rc h , S i tk a  a ld e r , 
thimb l eberry 

H 

H 

L-M 

M 

L 

M - H  

Typi c a l  o n  Wet S i te s 
( e . g . , r i p a r i a n ) 

Red a l d e r * , we s t ern 
redceda r * , huc k l e 
be rry , s a l a l  

Red a l d e r * ,  we s t e rn 
redceda r * , b i g l e a f  
mapl e * , O re gon a s h * , 
w i l l ow s  

B l ac k  c ottonwood * ,  
S i tk a  a ld e r , 
q u a k i n g  a s pe n * ,  
t h im b l e b e r ry 

B l ac k  c o t tonwood * ,  
paper b i rc h , 
q u a k i n g  a s pe n * ,  
S i tk a  a l d e r , 
mou n t a i n  a s h  

Q u a k i n g  a s p e n , *  
lodgepo l e  p i n e *  

We s t e rn redceda r * , 
dev i l ' s  c l u b , S i t k a  
a ld e r , w i l l ow s ,  
b l ack cottonwood * 



f--' f--' 00 

Vege tat i o n  
Z o n e  

R o c k y  Moun t a i n  
S u b a l p i n e Fore s t  

M i x ed Coni f er
M i x ed Ever green 
Fore s t  

Wi l l amette Fore s t
P r a i r i e 

Re g i o n a l  
Di s tr ibution 

s u b a l p ine areas o f  
northern Rocky 
Mounta i n s ,  B l u e  
Moun t a i n s  a n d  
Okanogan H i g h l an d s  

S i skiyou Moun ta i n s  
o f  sou thwe stern 
O regon 

Wi l l amette Va l l ey 
o f  western O r e go n  

T a b l e  6 - 2 .  Cont ' d .  

T yp i c a l  Dominants 
Wi thout D i s turbance 

Eng lemann spruce , 
subalpine f i r , 
s ub a lpine l arch , 
moun t a i n  hemlock 

Doug l as - f i r * ,  
i n c e n s e - c e da r * , 
sugar p ine , 
wh i te f i r * , 
tanoak , madrone 

O r e gon wh i t e  oa k * ,  
Doug l a s - f i r * , grand 
f i r *  

Typi c a l  Dom i n a n t s  
A f t e r  D i s t u rbance 

Lodgepo l e  p i ne * ,  
O r e go n  boxwood , 
E n g l emann s p ruce , 
r u s ty men z i e s i a , 
h u c k l eberry 

Ceanothu s , man z a n i t a , 
tanoak , Doug l a s - f i r *  

O r e go n  wh i te oak * ,  
p o i son-oak , b l ac k 
berry 

NOTE : * i nd i c a t e s  ma j o r  t a l l - g row ing s pe c i e s  requ i r in g  control on BPA r i gh t s - o f-way . 

SO URCE : H i gh smi th and Kimer l i ng 1 9 7 9 ;  F r a nk l i n  and Dyrne s s  1 9 7 5 .  

P rodu c t iv i ty and 
Typi c a l  G rowth 
R a t e s  ( H ,  M, L )  

L 

L-M 

H 

Typ i c a l  on Wet S i te s  
( e . g . , r i p a r i a n )  

B l ac k  c o t tonwood * , 
S i tk a  a l de r ,  e ld e r
berry , moun t a i n  a s h , 
paper b i r c h *  

O r e g o n  a s h * , w h i t e  
a l de r * , b i g l ea f  
map l e *  

B l ac k  cot tonwoo d * , 
Oregon a s h * , red 
a l d e r * , w i l lows 



Endangered a nd Th reat ened Plants  

Th ree p l ant s o f f i c i a l ly des i gna t e d  a s  endangered by the U . S .  
F i sh and Wi l d l i fe S e r v i c e  occur i n  the BPA s er v i c e  a r e a  
( Tabl e  6- 3 ) . The s e  three spec i e s a r e  known t o  oc c u r  i n  
Oregon and I d aho . No endangered , threatened , o r  p r oposed 
plants a r e  l i s t ed i n  Wa sh i ngton , Wyom i ng ,  o r  Montana . 
Al though a number o f  o f f i c i al ly-d e s i gnated plants  a r e  l i s t ed 
i n  Cal i forni a ,  none i s  known from Mod oc County , the s o l e  
Ca l i for n i a  c ounty i n  wh i ch BPA r i ght s-of-way a r e  s i tuated . 

Of the three o f f i c i a l ly-l i s ted p l an t s  found i n  Oregon or 
I d aho , one oc cur s in a c ounty in whi ch BPA t ransmi s s i on 
l i nes  a r e  l ocated . Th i s  spec i e s ,  McDona ld ' s  rockc r e s s ,  
oc c u r s  i n  the i nt e r i or s outhea s t  c or ner o f  Cu r ry County , 
Or egon . I t s  hab i t a t  i s  open area s of  u l t rama f i c s e rpent i n e  
s oi l s  w i th i n  m i xed e vergr een f or e s t s  o f  Doug l a s- f i r ,  t anoak , 
manzan i t a , and ceanothu s .  Th e nea r e s t  BPA t ransm i s s i on 
l i ne s  a r e  i n  the northwe s t e r n  c orne r o f  Cu r ry County , 
extend i ng s ou th a l ong the c oa s t  t o  Gold Beach , Oregon . 

I n  a dd i t i on t o  l i s ted and p r oposed spec i e s , there i s  a l a rg e  
number of  " c and i da t e "  p l a n t  spec i e s  tha t o c c u r  i n  the s i x  
s t a t e s  o f  B PA ' s s e r v i c e  a r ea . Cand i da t e  spec i e s a r e  thos e 
wh i ch cur rent ly a r e  und e r  r e v i ew by th e U . S .  Fi sh and Wi l d 
l i f e Se r v i c e  f or c on s i derat i on a s  endangered or threatened . 
They do not r ec e i ve protec t i on und e r  the Endangered Spe c i e s  
Ac t o f  1 9 7 3 . Many c and i da t e  spec i e s have had l i s t i ng 
package s  ( i . e . , i nf ormat i on support i ng of f i c i a l  d e s i gnat i on )  
prepared by U . S . F i sh a nd Wi ld l i f e s t af f ; other l i s t i ng 
packag e s  wi l l  be c ompl eted i n  the future . I t  i s  not known 
when or i f  cand i da t e s  w i l l  be p r oposed o f f i c i a l ly a nd 
subs e quent ly l i s ted . 

Nox i ou s  Wee d s  

Nox i ou s  weed s a r e  p lant s o f f i c i al ly det ermi ned t o  b e  i n j u r
i ou s  t o  c rop s , l i ve s t oc k , publ i c  hea l th ,  or prope rty . Loc a l  
Weed Control Di s t r i c t s  a r e  organ i z ed t o  c omba t i nf e s t a t i on s  
of  nox i ou s  weed s i n  agr i cu l t u ra l , range , a n d  othe r l a nd s .  
Weed c ontrol ac t i v i t i e s w i th i n  each s ta t e  a r e regu l a t ed by 
s t a t e  Weed Con trol Boa rd s . S t a t e  weed c on t r o l  pol i c i e s  a r e  
a i med a t  pre vent i ng the e s t ab l i shment and spr ead o f  noxi ous 
weed s , a t  e r ad i ca t i ng econom i c a l ly-i mportant weed i n f e s t a 
t i ons , a t  provi d i ng t echn i c a l  a s s i s t ance t o  l o c a l  We ed 
Control  Di s t r i c t s  and at c onduc t i ng resea rch i n t o  control 
method s . 
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Species 

McDonald ' s  rock-cress 
(Arabi s macdonal d i a n a ) 

MacFarlane ' s  four o ' c lock � (Mirabi lis macfarlane i )  
0 

Malheur wire- lettuce 
(Stephanomeria malheurensi s )  

Table 6-3 . Federal Endangered and Threatened 
Plants in BPA' s Service Area 

BPA Service Area 
Occurrence 

Status State County Habitat Description 

FE OR 

FE OR, ID 

FE OR 

Curry 

None 

None 

Ultrarnafic soils , open 
areas within mixed ever
green forests . 

Gras slands 

Arid , desert- like habitat ; 
barren with some gras ses . 

NOTE : This informat ion current as of May 15 , 1983 . 

Sensitivity to BPA Vegeta
tion Management Program 

None - known population i s  
in southeastern Curry 
County , transmission line 
is along the coas t .  

None - no BP A  rights-of
way in counties of occur
rence (Wallowa County , 
OR and Idaho County , ID ) . 

None - no BPA lines in 
County of occurrence 
(Harney County ) . 



Nox i ou s  weed s a r e  econom i c a l ly i mport ant becau s e  they oc cupy 
grow i ng space i n  c r op and gra z i ng land s , bec a u s e  they c on
t am i na t e  commerc i a l  s e ed pr oduc t i on ,  or because they po i s on 
l i ve s t ock . Common nox ious  we ed s at wh i ch act i ve c ontrol 
pr ogr ams a r e  a i med i nc l ude t ansy ragwort , Canad i an th i s t l e ,  
l ea f y  spu rge , and musk thi s t l e . 

Tansy ragwort i s  w i d e spread w e s t  o f  the Ca scad e s , i n  par t i c 
u l a r  on hea v i ly grazed pa s t u r e s . A ma j o r control e f fort  by 
loc a l , s t at e , and f ederal a genc i e s  i s  a i med at pr event i ng 
the spr ead of  ragwort eas twa rd a c ro s s  the Ca scad e s . BPA 
part i c ipat e s  a c t i vely i n  a b i olog i ca l  c ontrol program u s i ng 
the i n t roduc ed i n s ec t , the c i nnaba r moth , t o  comba t  ragwo rt 
i n f e s tat i on s  on . i t s  r i ght s-of-way . 

Wat e r  Qua l i ty and Fi she ri e s  

Wa t e r  qua l i ty par ame t e r s  i n  the BPA s er v i c e  a re a  a r e  d e t e r
m i ned by wa t e r shed geol ogy , prec ipi tat i on pat t ern s ,  and 
human act i v i t i e s  c a u s ing s o i l  d i stu rbanc e o r  pol lut i on i n  
the wa t e r shed . Th e area s o f  wat e r shed s requ i r i ng vegeta t i on 
management by BPA generally a r e  cha rac t e r i zed by l ow d en s i ty 
human popu la t i on s . Ma j o r  mun i c ipal d i s cha rg e s  occ u r  i n  the 
r e g i on ,  but u s ua l ly do not a f fect water  qua l i ty parame t e r s  
i n  the a r e a s  of  wat e r shed s requ i r i ng veget at i on management . 
Many muni c i pa l i t i e s  obta i n  d ome s t i c  a nd i ndus t r i a l  wa t e r  
from s u r f a c e  wa t e r  i n  f o r e s t e d  wa t e r shed s .  Th e Spok ane 
Va l l ey-Ra thd r um Pr a i r i e  Aqu i f e r  in Wa shi ngton and I d aho i s  
perhap s the l a rg e s t  sou rce o f  groundwa t e r  u t i l i z ed by a 
mun i c ipal ent i ty ;  the aqui f er d epend s on i t s  wat e r shed for  
recharge ( Dr o s t  and Sei t z  1 9 7 8 ) . 

Two ma j or runo f f  pa t t erns occur i n  the r e g i on . The Columb i a  
Ri ver  Ba s i n  i s  the ma j or wa t e r shed , drai n i ng the b u l k  o f  
northern a nd e a s t e r n  Or egon , s outher n  and ea stern 
Wa shi ngton , and  near ly all  o f  Idaho . Mo s t  pr ec ipi tat i on 
f a l l s  a s  s now a t  h i gher el evat i on s  and the Columb i a  Ri ver 
and i t s  t r i bu t a ry wa t e r shed s are cha ra c t e r i zed by peak 
runo f f  a f t e r late spr i ng s nowme l t . 

The s econd ma j or runo f f  pattern i s  found i n  the nume rou s 
c oa s t a l  r i ve r s  and s t r eams . The s e  a r e  gene ra l ly sma l l  
dra i nage ba s i n s exper i enc i ng l a rg e  amount s of  prec i pi tat i on 
i n  the w i n t e r , but e xpe r i enc i ng d ry summe r s . Ru nof f peaks 
c l o s ely f o l l ow pe r i od s  of  peak pr e c ip i ta t i on . 

Fi she ry r e sourc es  i n  the r e g i on i nc l ude m i gr atory and 
r e s i dent spec i e s . Anadromous f i sh spawn i n  freshwat e r ,  bu t 
m i gr a t e  t o  the sea a f t e r  hatch i ng and grow t o  mat u r i ty 
before returni ng t o  spawn . Anadromous f i sh i nc l ude sa lmon , 
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s t e e lhead , c u t throa t  t rout a nd s t u rgeon . Re s i dent f i sh 
occ upy most l ak e s  and s tream s .  Some wat e r s  have s e l f 
s u sta i n i ng populat i ons , but most  lake  and s t r eam popu la t i ons 
are augmented by stocked populat i on s . Th e qua l i ty o f  f i sh 
hab i tat  i s  i n f l uenc ed by : ( 1 )  a c c e s s  t o  the ocean f o r  
anadromous spec i e s ; ( 2 ) w a t e r  t emperatu r e ; ( 3 )  wa t e r  
qua l i ty ;  and ( 4 ) cha rac t e r  o f  the r i pa r i an vegeta t i on .  

The mos t  notab l e  f i sh spec i e s  i n  the r eg i on ,  both c omm e r 
c i a l ly and r ec r eat i ona l ly ,  a r e t h e  s a lmon i d s  ( i . e . , s a lmon 
and t rout ) .  The s e  spec i e s  requ i r e  cold wat e r  of good 
qua l i ty .  Wa rmwa t e r  f i sh spec i e s  i n  th e r eg i on i nc l ude 
pe rch , b u l lhead , c rapp i e ,  l a rgemouth ba s s ,  and sunf i sh .  
The s e  spec i e s  a r e  gene r a l ly more t ol e rant o f  r educed w a t e r  
qual i ty .  

Aquat i c  and r i pa r i an veget at i on a r e ma j o r  i nputs a t  the base  
of  the aqua t i c  f ood cha i n .  S t r eams and lak e s  at  h i gher 
e l evat i ons general ly ha rbor l e s s  aquat i c  vege ta t i on because 
of  s t eep s t r eam grad i ent s ,  c o l d  wat e r , and low e r  conc entra
t i on s  o f  nutr i ent s .  Ri pa r i an vegeta t i on i s  there fore a 
c r i t i ca l  f ood sou rce i n  h i gher e l e va t i on s t ream s and l ak e s  
because i t  c ont r i bu t e s  the ma j or i ty o f  p lant m a t t e r  t o  the 
a qua t i c  c ommun i ty . Prot ozoan s ,  r ot i f e r s , c ladocerans  
( wa t e r f l ea s ) , c opepod s ( m i c r o s c op i c  c r u stac eans ) ,  m i te s , 
m i dg e s , amphipod s ( scud s ,  s i deswi mmer s ) , s t one f l i e s , and 
may f l i e s a r e  i mportant c onver t e r s  of p lant d et r i t u s  i nt o  a 
f ood c ou r s e  for  r a i nbow , brook , and c u t throat t rout . 

Food w eb s  o f  s ma l l  s t reams a t  m i d  and l ow l a t i t ud e s  a l so a r e  
d ependent pr i ma r i ly o n  de t r i t u s  d e r i ved from th e wat e r shed . 
La rg e r  s t r eams and r i ver s c a r ry more nutr i ent s ,  and f ood 
web s r e ly more on p e r i phyton ( at t ached a l ga e )  and phyto
pla nk t on ( m i cr o s cop i c ,  f loat i ng a l ga e ) . S t one f l i e s , cadd i s
f l i e s , and may f l i e s  i n  r i f f l e s  and t ub i f i c i d  worms i n  pool s 
c onvert plant m a t t e r  i nt o  f ood f or c oho s a lmon , ch i nook 
sa lmon , r a i nbow t rout , c u t throat t rout , wh i t e f i sh ,  sculp i n ,  
s quawf i sh ,  suck e r s ,  and s t i ck l eback . 

Wi l d l i f e 

Endangered and Thr eatened Wi l d l i f e 

A number o f  f ederal ly-d e s i gnat ed endange r ed o r  threatened 
wi l d l i f e spec i e s occur in s t a t e s  s e rved by BPA . On e spec i e s  
ha s been o f f i c i a l ly proposed f o r  endangered s ta tu s . Th e 
s t a t u s  of  each and i t s  d i s tr i bu t i on by s t a t e  and c ounty o f  
the BPA s e r v i c e  a r ea a r e  i nd i c at ed i n  Table 6-4 . In s everal  
c a s e s ,  a spec i e s  oc cu r s  i n  a state served by BPA but in  none 
of the c ount i e s of tha t s t a t e  where BPA ha s t ra n s m i s s i on 
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I-' N w 

Species 

INVr:RI'EBRATES 

Oregon silver-spot butterfly 
( Speyeria zerene hippolyta ) 

FISH 

Kendall Warm Springs dace 
(Rhinichthys osculus thermalis) 

Borax Lake chub 
(Gil� boraxobius ) 

Bl RDS 

Arrerican peregrine falcon 
(Falco peregrinus anaturn) 

Arctic peregine falcon 
(Falco peregrinus tundrius) 

Aleutian Canada goose 
( Branta canadensis leucopareia) 

California brown pelican 
(Pelecanus occ identalis 
cali fornianus ) 

Whooping crane 
(Grus amcricana) 

Statu s 2  

FT 
FT 

FE 

FE 

FI: 

FE 

FE 
FE 

FE 

FE 

FE 
FE 

FE 

FE 

FE 

FE 

FE 

Table 6-4 . Federally-Listed Endangered and Threatened Wildlife Species1 

BPA Service Area 
Occurrence 

State' County-.. 

WA 
OR 

WY 

OR 

WA 

OR 

ID 
Mr 

WY 

WA 

WA 
OR 

WA 

OR 

ID 

Mr 

WY 

Pacific? 

Lane (critical habitat) , Yam
hill (Mt . Hebo) 

None 

None 

All 34 counties 

All 29 counticc; 

Bonneville , Frerront 

Deer Lodge , Flathead , Granite , 
Lake , Lincoln , Mineral , Mis
soula , Pcwell 

Lincoln , Teton 

Clallurn, Grays Harbor , Jeffer-
son , Pac ific 

Grays Harbor , Pacific 

Clatsop , Coos , Curry , Douglas , 
Lane, Lincoln , Tillamook 

Clallum, Grays Harbor , J"effer-
son , Pac ific 

Clatsop , Coos , Curry , Douglas , 
Lane, Lincoln, Tillamook 

Bonneville , Frerront 

None 

None 

Re.sidency Status 

Res ident 

Resident 

Resident 

Resident with numbers increas
ing in winter 

Resident with numbers increas
ing in winter 

Migrant 

Migrant , possible nesting 

Migrant , possible nesting 

Migrant (winter) 

Migrant 

Migrant 

Sumrer res ident 

Ki.g>.:ant 

Migrant 

Habitat 

Salt spray !1'12adows , grassy balds ; depen
dent on the violet (Viola adunc a )  

Found i n  tributary of the Green River in 
small thermal p:iols 

Warm water in Borax Lake with hot 
springs and high salt concentrations 

Uses a wide variety of habitats , nests 
on c l iffs , usually near water ; not found 
in heavily forested areas ; frequents 
marshy areas in winter 

Coastal strand and coastal wetlands 

Wet rreadows , agricultural (grain) f ields 
flood-irrigated and nonirrigated land , 
bays , inlets 

Coastal bays and inlets 

Marshy areas , shallow with soft bottoms , 
bulrush , cattail , sedge 

Tall grass prairies , marshes , sand or 
gravel bars in rivers and lakes 

Tall grass prairies , marshes , sand or 
gravel bars in rivers and lakes 
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Species 

Bald eagle 
(Haliaeetus leucocephalus) 

1'W1MA1.'3 

Gray wolf 
(Canis lupus) 

Grizzly bear 
(Ursus arctos horribilis) 

Columbian white-tailed deer 
(Odocoileus virginianus 
leucurus) 

Status
2 

F'I' 

F'I' 

FE 

FE 

FE 

FE 

FE 

FE 

FE 

FE 

FT 

F'I' 
F'I' 

F'I' 

FE 

FE 

State" 

WA 

OR 

ID 

MI' 

WY 

WA 

OR 

ID 
Mr 

WY 

WA 

ID 

MI' 

WY 

WA 
OR 

Table 6-4 . Cont ' d .  

BPA Service Area 
Occurrence 

County' 

All 34 counties ;  nests in 
Clallum, Cowlitz, Ferry , Grays 
Harbor , Jefferson , King , Kitsap , 
Lewis , Ma.son , Pacific , Pierce , 
Skagit, Skamania , Snohanish, 
Stevens , Thurston , Wahkiakum, 
Whatcan , Yakima 

All 29 counties ;  nests in 
Clatsop , Columbia , Coos , CUrry , 
Deschutes ,  Dougla s ,  Jackson , 
Jefferson, Klarrath , Lake , Lane, 
Lincoln , Tillarrook ,  Unatilla 

Bonner, Bonneville , Cassia , 
Clearwater , Elrrore , Gem ,  
Minidoka, Nez perce 

Deer Lodge , Flathead , Granite , 
Lake , Lincoln , Mineral , Mis
soula , Po.vell 

Lincoln , Teton 

Ferry , Okanogan , Pend Oreille , 
Stevens 

Douglas? 

Clearwater, Fremont 

Deer Lodge , Flathead , Granite 
Lake , Lincoln , Mineral ,  Mis
soula , Po.vell 

Teton? 

Chelan , Ferry , Okanogan , Pend 
Oreille , Skagit , Stevens ,  
Whatcan 

Bonner, Boundary , Fremont 

Flathead , Lake , Lincoln , Mis
soula , PCMell 

Teton 

Clark , Co.vlitz , Wahkiakum 

Clatsop, Columbia , Douglas , 
Multnanah 

Residency Status 

Resident breeding population 
(coastal and in Puget Sound 

and San Juan Islands ) ; numbers 
increase with influx of nor
thern birds in winter 

Resident (both coastal and 
interior populations) 

Resident 

Resident 

Resident 

Resident 

Resident 

Resident 

Habitat 

Forested areas near water ; nest mainly 
in large coniferous trees 

Uses a variety of habitats , depending on 
availability of prey items and season of 
year 

Forested areas , wetlands , riparian areas 

Riparian woodland , meado.vs , oottanlands , 
oak woodland 
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Species 

Black-footed
.
ferret 

(Mustela nigripes) 

FCX)'rNOI'ES : 

BPA Servic;; Area 
Occurrence 

Status 2 State3 coUn_t_y _
____ _ 

FE MI' None 

Residency Status Habitat 

Resident Grassland carmunities 

1The information presented in this table has been verified with U. S .  Fish and Wildlife Service Endangered Species Offices in Billings , M:mtana ; Boise , 
Idaho ; and Olyrrpia, Washington as of December 1 5 ,  1 9 8 2 . 

2FE = Federally endangered 
FT = Federally threatened 

3WA = Washington 
OR = Oregon 
ID = Idaho 
MI' = I1:m tana 
WY = Wycrning 

4 ?  = Presence not confirmed 



f ac i l i t i e s . The r e s i dency s ta t u s  o f  each spec i e s i s  noted 
a s  w e l l  a s  the spec i e s hab i tat  cha racter i s t i c s .  In the 
Ch apt er 7 s e c t i on on Wi ld l i f e ,  the s e  data w i l l  be c ompa r ed 
t o  eva lua t e  pot ent i a l  i mpact s o f  vegetat i on management on 
the d e s i gnat ed spec i e s . 

Wi ldl i f e  Hab i t a t  

W i ld l i f e spec i e s  c ompos i t i on a nd abundance o n  e x i s t i ng 
t r ansmi s s i on l i ne r i ght s -o f -way v a ry w i th the d i s t r ibut i on 
a nd abundance o f  each spec i e s ' r e qu i rement s for  f ood , cover , 
and wat e r . Vegetat i on management ac t i v i t i e s  may a l t e r  the 
d i s t r i but i on and abundance o f  the s e  r e qu i r ement s . The 
hab i tat  o f  a w i ldl i f e spec i e s i s  the compl e x  o f  env i r on
ment a l  f ac t or s that meet the needs o f  that spec i e s ( Thoma s 
1 9 7 9 ) . The s e  hab i tat requ i rement s may i nc lude a spec t s  o f  
vege tat i on s t ructure a nd compo s i t i on a s  w e l l  a s  spec i a l  
hab i t at c omponent s that a r e  not part o f  the l i v i ng vege
t a t i on on a s i t e . Spec i a l  hab i t at c omponen t s  i nc lude s nag s ,  
d ead and downed log s , and l i t t e r . 

Ve get a t i on s t ructure i s  the hor i zont a l  and vert i c a l  a r r ange
ment of p l ant s on a s i t e . It  i s  d e f i ned by the number o f  
vegetat i on l ayer s ;  the proport i on o f  c over i n  each l ayer 
c ont r ibuted by gras s e s , forb s , shrub s , ha rdwood t r ee s , or 
c on i fer t r ee s ;  the t ot a l  c over by a l l  p l ant s ;  p l ant d e n s i ty ;  
and plant he i ght . For w i ld l i f e ,  vegeta t i on s t r u c t u r e  
r epr e s ent s t h e  d i s t r i but i on o f  f o r a g i ng s ub s t r a t e s  ( e . g . , 
canopy fol i age , und erst ory shrubs ) ,  ne s t i ng s i t e s , h i d i ng 
c over , and therma l c over . For e xamp l e , vegetat i on s t r uc t u r e  
d e t e r m i n e s  the d i s t r ibut i on a n d  abundanc e o f  forage , h i d i ng 
c over , a nd thermal c over f or e lk a nd d ee r  ( Thoma s et a l . 
1 9 7 9 ) . Many b i r d  spec i e s  appe a r  t o  s e l e c t  habi t at s ba sed on 
the form and d e n s i ty of veget at i on l ayers  ( Thoma s et a l . 
1 9 7 5 ,  a l s o  see  r e v i ew i n  Ba lda 1 9 7 5 ) . 

Plant spec i e s c ompo s i t i on may be i mport ant t o  s ome w i ld l i f e  
spec i e s . Forage and brow s e  plant s vary i n  pa latab i l i t y  and 
d i ge s t i b i l i ty to herbi vor e s ; s ome a r e  more h i ghly p r e f e r red 
wh i l e other s are avoided . Ha rdwood shrubs and t r e e s  produc e  
nut s ,  ber r i e s ,  f r u i t s ,  c at k i ns ,  and buds that may b e  e s s en
t i a l to var i ou s  w i ld l i fe spec i e s  at c e rt a i n  t i m e s  of the 
year . I n  northwest ern Ca l i for n i a ,  44 spe c i e s  o f  b i rd s  and 
mamma l s  ut i l i z e ma st ( i . e . , nut s ,  s e ed s , ber r i e s )  and bud s 
of  d ec i duou s plant s ( Ma r c ot 1 9 7 9 ) . 

Spec i a l  hab i t a t  component s tha t may oc c u r  on r i ght s - o f -way 
a r e  s nags ( i . e . ,  s tand i ng d ead t r e e s ) , d owned l og s , and 
plant l i t t e r . The s e  c omponent s prov i d e  spec i a l requ i rement s 
for  c ert a i n  w i l d l i f e sp ec i e s . Ca v i ty ne s t i ng b i rd s  and 
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mamma l s  r e qu i r e  s nags  for  r eproduc t i on a nd c over . Wood
peck e r s  r equ i r e  snag s a s  forag i ng s i t e s  for  i ns ec t s .  Log s  
and other woody d ebr i s  s u ch a s  s t umps , bark , and p i l e s  o f  
branche s  prov i de hab i tat  for  spec i e s  such a s  rodent s ,  
s qu i r r e l s , g r ou s e ,  woodpeck e r s , s a l amande r s , r ept i l e s ,  a nd 
many i nv e r t ebrat e s . Plant l i t t e r  on the s o i l  s u r f a c e  
prov i des  i mportant forag i ng a n d  c o v e r  hab i tat t o  s ma l l  
mamma l s ,  amphibi an s , and r ept i l e s .  

Wet l and s ,  r ipa r i an woodland s ,  and " e dge "  hab i t a t s  a r e  o f  
h i gh va l u e  becau s e  they s uppo r t  h i gh w i ld l i f e  spec i e s  
d i ve r s i ty and abundanc e and bec a u s e  they prov i d e  spec i a l  
requ i r ement s for c e rt a i n  spec i e s . We t land s a r e  h i ghly 
pr oduc t i ve of forage for  herbi vorous spec i e s  ( e . g . , wet 
meadows prov i d e  l a t e  summer f orag e ) and suppo r t  great 
numbers  of m i gr a t ory b i rd s . Li k ew i s e , r ipa r i an a r ea s a r e  
h i ghly produc t i ve throughou t  the d ry s e a s on and o f t e n 
s upport herbac eous and shrub f orage spec i e s that do not 
occ u r  i n  ad j acent forest s ,  shrubland s or gra s s l and s . 

For exampl e ,  r i pa r i an a re a s  i n  the No rthe r n  Rocky Mount a i ns 
prov i d e  c r i t i c a l  food r e sou rc e s  for  gr i zz ly bea r s  du r i ng 
spr i ng ,  early s umme r ,  and l a t e  autumn ( Lee a nd Jonk e l  
1 9 8 1 ) . Dur i ng the s e  season s , the bea r s  requ i r e r ipa r i an 
for age t o  r ecover f r om the s t r a i n s  o f  d e nn i ng and t o  s upport 
r eproduc t i ve ac t i v i t i e s . 

I n c r e a s ed plant p r oduc t i on i n  r i par i an a r e a s  o f t e n  l ea d s  t o  
i nc r e a s e d  plant d i ver s i ty and laye r i ng ( both e l ement s o f  
hab i t a t  d i ve r s i ty ) . The l i near shape o f  typ i c a l  r i pa r i an 
s t r ips  max i m i ze s  the development o f  edge w i t h ad j ac ent 
vegetat i on type s . Ri pa r i an m i c r oc l imat e s  a re d e l i ca t e  
( c ool , moi s t ) a n d  may be a l t ered rad i c a l ly b y  r emova l o f  
ove r s t ory t r e e s ,  thus chang i ng s t r ea m  t emper a t u r e s  and 
und e r s t ory plant spec i e s  c ompos i t i o n .  F i na l ly ,  r ipa r i an 
a r e a s  o f t en func t i on a s  c o r r i do r s  f or w i ld l i f e  be tween other 
hab i t a t type s .  

" Edge " hab i t a t s  occ u r  wh ere d i f f erent v ege tat i on type s 
( e . g . , coni f e r for e s t s  and sagebrush shrub l and s )  o r  
d i f f erent s u cc e s s i ona l s ta g e s  ( e . g . ,  mature f or e s t  a nd 
cutover for e s t ) abu t and i nt e rmi ng l e . Wi ld l i f e spec i e s  a r e  
typ i c a l ly g r e a t e r  i n  d i ver s i ty a n d  abundanc e i n  " ed g e "  
hab i t a t s  than i n  ad j o i n i ng uni form vegetat i on type s .  Th i s  
oc cur s ,  f i r s t , beca u s e  many spec i e s  o f  both a d j oi n i ng 
veget a t i on typ e s  w i l l  u s e  the edge for  one o r  mo r e  hab i tat  
f unct i ons , a nd s ec ond , becau s e  the edge provides  spec i a l 
habi t a t s  f or c e rta i n  spec i e s .  For exampl e ,  a numb e r  o f  
spec i e s  p r e f e r  m i x t u r e s  o f  shrubs a nd f o r e s t  a r ea s ,  o r  
shrubs a n d  gra s s l and a r e a s  w i th i n  the i r  home rang e s . 
For e s t - shrubland edges prov i de opt i ma l  hab i tat for  e lk 
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bec ause o f  the p r ov i s i on o f  forage , hi d i ng c over , and 
the rmal cover w i th i n  c lo s e  prox i m i ty . B i rd s  such as the 
goshawk , pygmy owl , ha i ry woodpeck e r , and p i ne g r osbeak , and 
mamma l s  such as northern f ly i ng squ i r r e l s  and porcup i ne s  
a l s o  u s e  f o r e s t  edg e s . 

Publ i c  Hea l th and Oc cupat i ona l Sa f ety 

Cons i d e rabl e c ont rover sy ha s developed over the p a s t  d ecade 
r eg a rd i ng the use o f  p e s t i c i de s  in g eneral , a nd herb i c i d e s  
i n  part i c u l a r . The controve r s y  or i g i na t ed and i s  s u s ta i ned 
by f ou r  c entral  i s sues . F i r st , c e r t a i n  p e s t i c i de s , not ably 
s ome i ns ect i c i d e s  and d i ox i n -c ont am i na t ed herb i c i d e s , a r e  
k nown o r  s u spec ted o f  b e i ng agent s o f  s e r i ou s  hea l th prob
l em s . The s e  chem i ca l s  ( e . g . , DDT ) were u s ed f o r  many yea r s  
before th e i r  ha zards  were d etect ed a nd publ i c i z ed . I s s u e s  
of  c onc ern about the s e  pest i c i d e s  i nc lude huma n hea l th 
( e . g . , pot ent i a l  o f  c au s i ng c a nc e r , b i rth d e fect s ,  abor
t i on s , sk i n  a i lment s ) ,  wat e r  c ontam i nat i on ,  ha z a r d s  to f i sh 
and w i ld l i f e ,  c ontam i nat i on of human f ood s ou rc e s , and 
d e t r i ment a l  e f f ec t s  on s o i l prod uct i v i ty . Conc e r n s  over u s e  
o f  the p e s t i c i d e s  hav i ng known o r  s u spected hazardous 
prope rt i e s  have been ext end ed t o  a l l  herb i c id e s  i n  genera l . 

Sec ond ly , membe r s  o f  the publ i c  a r e  i nc r e a s i ngly f r u s t r a t ed 
and c oncerned abou t  l os i ng c on t r o l  over the i r  own env i r on
ment s . I n  g enera l , thi s f r u s t r a t i on i s  f u e led by the 
i nherent ly i mper s ona l nat u r e  of l a rg e  government and 
b u s i ne s s  ent i t i es .  Spec i f i ca l ly ,  th i s  f r ust r a t i on i s  s t i m
u l a t ed by the s u sp i c i on tha t herb i c i d e s  u s ed nea r one ' s  
hou s e , w a t e r  s uppl y ,  f ood s upply , o r  dome s t i c  a n i mal s by 
gove rnment or i nd u s t ry may be c ontam i nat i ng one ' s  env i ron
ment . Da t a  i nd i c at i ng that many herbi c i d e s  a r e  not t ox i c , 
that concent rat i on s  found a f t e r  appl i cat i on pos e  s l i ght r i sk 
o f  expo s u r e  t o  human s  or a n i ma l s , that most d o  not b i oac
c umu lat e in  b i olog i c a l  o rgan i sm s , o f f e r  l i t t l e  r e l i e f  to  
thi s f r u s t r at on abou t  chem i ca l s  in  one ' s  env i r onment . 

The thi r d  s ou r c e  of  c oncern relat e s  t o  the d i f f i c u lty o f  
showi ng s c i ent i f i ca l ly that a c a u s e-and- e f f ect r e l a t i onship 
ex i s t s  between herb i c i d e  expo s u r e  and hea lth prob l em s , 
whether short -t erm o r  l ong-t e rm . The sc i ent i f i c  m ethod 
a s sumes tha t t wo t e s t  groups ( i . e . , exposed and not expo s ed ) 
a r e  no d i f f e r ent before expos u r e , and d i f f e r  only i n  hav i ng 
been expos ed or not expos ed . I f , a f t e r  expos ur e , a s i gn i f i 
c ant ly g r e a t e r  number o f  expo s ed i nd i v i d u a l s  show a part i c 
u la r  k i nd o f  symptom , then some r e la t i onshi p ex i s t s ,  
a l though i t  may not be c a u s e-a nd-e f f ect . The r i gorou s  and 
esot er i c  nat u r e  o f  s c i ent i f i c  i nqu i ry can lead to a s en s e  of  
unc e r t a i nty or d i s t r u s t  on the part o f  the l ay publ i c . 
Res u l t s  o f  va l i d  s c i ent i f i c  s tud i e s  may be d i s c ount ed . 
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F i nal ly ,  t r ue c au s e- and-e f f e c t  r e la t i onshi ps between herb i 
c i d e  expos u r e s  and human hea l th haz a r d s  c a n  be shown most 
c onc l u s i ve ly only by c ont r ol l ed e xper i ment s on humans . For 
e th i c a l  and s oc i ol og i c a l  r e a s ons , s u ch s t ud i e s  c a n  r a rely be 
c onduc t ed . As a r e s ul t , v i rt ua l ly a l l  a va i lab l e  d a t a  a re 
f r om non-human t e s t  s ub j ec t s .  S i mp l e  e x t r apo la t i on s  o f  d a t a  
f r om non-human t e s t  a n i ma l s  t o  humans have many theor e t i c a l  
d i f f i c ul t i e s  ( e . g . , d o  both type s o f  o rgan i sm s  r ea c t  t o  a 
chemi ca l  i n  the s ame way? ) .  I n  add i t ion , the l anguage o f  
toxi col ogy i s  e x t r emely t e chn i c a l  a n d  the gene r a l  pub l i c  ha s 
no e a sy method t o  obt a i n  d a t a  on i t s  own . As a r e su lt , the 
avai l ab l e  s c i ent i f i c  d a t a  have been i nadequ a t e  t o  f u l ly 
r e l i eve pub l i c  f e a r s  and c onc erns  about herb i c i de u s e . 

Gi ven the above pe s t i c i d e  c on t r over sy and pr ob l em s  o f  s c i en
t i f i c  r e s ea rch , publ i c  h e a l th as w e l l  as s a f ety of BPA 
wor k e r s  a r e  c r i t i c a l  a spec t s  o f  the s oc i a l  envi ronment o f  
BPA ' s s e r v i c e  a r ea . To evaluate the s e  i mpor t ant c onc erns , 
the t ox i c ol ogy and env i ronment a l  f a t e  o f  a l l  herb i c i d e s 
pr opos ed f o r  u s e  by BPA have b een i nvest i ga t ed ( s ee 
Append i x A ) . I n  add i t i on t o  analys i s  of  herb i c i d e  e f f ec t s  
on h e a l th a nd s a f ety , occupat i ona l s a fety a sp ec t s  o f  oth er 
vegetat i on c on t r o l  method s have been d e s c r i bed t o  the ext ent 
that a va i l ab l e  i n f ormat i on a l l ows ( s e e  Chap t e r  7 ENV IRON
MENTAL CONSEQUENCES - Pub l i c  Hea l th and Occ upa t i ona l Sa f ety . 

Vi s u a l  Re sourc e s  

The v i s u a l  r e s ou r c e s  o f  the BPA s e r v i c e  a r ea a r e  c omposed o f  
p a t t erns o f  d i s t i n c t  l ands c ape e l ement s .  Vi s u a l  p a t t erns 
a r e  vi ewed in t e rm s  of  the form , l i ne , c o l o r  and t ex t u r e  of  
the l andsc ap e ' s  c omponent p a rt s .  

The v i s u a l  charac t e r  o f  each l andsc ap e  s e t t i n g  i s  a r e su l t  
o f  the h i s t or i c  i n t er act i on be tween man and the env i r on
ment . The l ands c ape e l emen t s  whi ch d e f i ne the v i s u a l  
char ac t er a r e  l andf orm , veget at i on and c u l tu r a l  f ea t u r e s . 
The s e  e l emen t s a r e  u s ed becau s e  o f  the i r  r e l a t i onship t o  
t r an sm i s s i on l i ne r i ght s-o f-way a n d  s ubs ta t i on v i s i b i l i ty ,  
v i ewer pos i t i on ,  v i s u a l  qua l i ty and potent i a l v i s u a l  
c ont r a s t . 

Land s c ape S e t t i ng Type s  

Landsc ape s et t i ng typ e s  f ound w i th i n  t h e  BPA s e r v i c e  a r ea 
a r e  shown i n  F i g u r e  6 - 2 . Each o f  the s e  s e t t i ng s  pos s e s s e s  a 
d i s t inct v i s u a l  cha r a c t e r  and ab i l i ty t o  absorb v i s u a l  
i mpac t s  r e l at ed t o  vegetat i on management t echn i qu e s  u s ed on 
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BPA r i ght-o f-way . Several  v egetat i on type s w i l l  r e qu i r e  
l i t t l e  o r  n o  veget a t i on management . Tho s e  land s cap e s  wh i ch 
d o  not r e qu i r e e x t en s i ve r i ght-o f-way veget a t i on management 
i nc lude range , agr i c u l t u ra l , gra s s land and open f o r e s t  vege
t a t i on types as well a s  a r e a s  o f  s l ow vegetat i ona l gr owth . 

I n  genera l , the l and scape s et t i ng type s a r e  d e f i ned by broad 
vegeta t i on a nd l and form d e scr iptor s . The BPA s e r v i c e  a r ea 
can be d i v i ded i n t o  three genera l i zed veget at i on c l a s se s : 
g r a s s l and a nd shrubland oc c u r r i ng throughout most o f  e a s t er n  
Oregon a n d  Wa sh i ngton , a n d  s outhern Idah o ; ope n  f o r e s t , 
c ommon on the l ower e a s t  s i de o f  the Ca scades  a nd on the 
sou the r n  and east ern exposure s of  the No rthe r n  Roc k i e s ; and 
c l osed f or e s t  ( pr i ma r i ly c on i f e r ou s ) ,  wh i ch c ove r s  most of 
the Ca scad e s  and the Olympi c s  and much o f  the No rth e r n  
Rock i e s . Ag r i c u l tural  l and f a l l s  i nto e i th e r  o f  t h e  f i r st 
t wo categor i e s , depend i ng upon the amount o f  t r e e  cover or 
the p r e sence o f  orchard s ,  wood l ot s o r  h edgerows . Th e three 
vegetat i on c la s s e s  c a n  be c on s i dered as  th r e e  broad v i sual  
charac t e r  c l a s se s . Wi th i n  each c l a s s ,  the vegetat i on h a s  
s i m i la r  l i f e form s , v i sua l cha r ac t e r i s t i c s  a n d  v i s ib i l i ty 
potent i a l . 

Four l and form c la s se s  a r e  u s e d  t o  d e l i neate va r i ou s  r eg i on s  
w i th i n  the BPA s e r v i c e  a r e a . Th e c l a s s e s  a r e  f l a t land , 
v a l l ey f l oor , h i l l s i d e , a nd r i dge . The s e  c la s s e s  pos s e s s  
d i s t i nc t  v i sual  cha r ac t er i s t i c s  a nd v i s i b i l i ty potent i a l s .  

The v i sua l character o f  landscape s e t t i ng types i s  port r ayed 
in F i g u r e  6 - 2 . The gener a l  d i s tr ibut i on ,  char ac t e r , and 
v i s i bi l i ty potent i a l  of each type i s  d e s cr i bed i n  Append i x  D .  

In add i t i on t o  l and form and vegetat i on v i s u a l  de s c r iptor s ,  
a t mosph e r i c  c l a r i ty a nd s e a sonal va r i at i on p l ay a ma j or r o l e  
i n  r i gh t - o f -way v i s i bi l i ty . Ha z i ne s s  ex i s t s  e v e n  on the 
c l earest  of d ays bec ause  the a tmosph e r e  i s  not p e r f ec t ly 
transpa r ent . Th i s  r e sul t s  i n  i ncrea s i ng r educ t i on o f  v i s i 
b i l i ty and v i sual c ontr a s t  a t  g r e a t e r  d i s t anc e s . 

Sea sonal var i a t i on ,  part i c ularly i n  rega rd t o  snow cove r , 
c a n  play a ma j or r o l e  i n  the l evel o f  v i sual  c ont r a s t  
between a r i gh t - o f -way and t h e  s u r r ound i ng vegetat i on .  A 
c r i t i cal s now c over f a c t or i s  the r e l a t i onsh ip be tween the 
h e i ght o f  r i gh t - o f -way vegeta t i on and the depth o f  snow 
c ove r . The amount o f  veget at i on whi ch appea r s  above the 
s now c ov e r  i nf l uenc e s  th e magn i tu d e  o f  c ont r a s t  between the 
r i ght-o f-way and the s u r r ound i ng v egetat i on .  
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H i gh Sens i t i v i ty Landscape s 

H i gh sens i t i v i ty l andscapes a r e  d e f i ned a s  l andscape s 
v i s ib l e  t o  concentrat i on s  o f  v i ewe r s  hav i ng expec t a t i on s  o f  
hi gh s c en i c  qua l i ty .  The BPA s e r v i c e  a r ea c onta i ns many 
area s o f  h i gh s c en i c  qua l i ty ;  w i thi n the s e ,  po i n t s  o f  v i ewer 
c oncent r a t i on occur . I n  the s e  a r e a s , v i ewer s  a r e  gene r a l ly 
s en s i t i ve t o  the i nt roduc t i on o f  human-made e l emen t s tha t 
c ont r a s t  w i th the s u r r ound i ng natural  l a nd s c ape cha rac t e r . 
Are a s  of  hi gh v i ewer c onc entra t i on and ther e f o r e  h i gh 
sens i t i v i ty i nc l ude park s ,  r e c r e a t i on a r ea s ,  l a ke s , w i ld and 
s c en i c  r i ver s ,  nat i ona l t r a i l s , h i s t o r i c a l  s i t e s , and s c e n i c  
h i ghway s . 

H i gh sens i t i vi ty l andsc ape s c a n  occur i n  any o f  the l a nd
scape s e t t i ng type s shown i n  F i g u r e  6- 2 .  Howeve r , open 
for e s t s  a nd c lo s ed f or e s t s  on va l l ey f l oor , h i l l s i d e , a nd 
r i dgel i ne l a nd f orms commonly c on s t i t u t e  hi gh sens i t i v i ty 
l a nd s capes ( i . e .  they a r e  v i s ib l e  t o  many v i ew e r s  w i th 
h i gh-qua l i ty s c en i c  expec t a t i on s ) . 

I n  c ont r a s t , l ow s e ns i t i v i ty l andscape s a r e  thos e  v i s ib l e  t o  
f ew v i ewe r s  o r  t o  v i ewer s w i th l o w  expec t a t i on s  o f  s c en i c  
qua l i ty .  Low s e ns i t i v i ty l andsc ape s c a n  a l so occur  i n  a l l  
land s c ape s e t t i ng typ e s  but mos t  c ommonly wher e  gra s s land s  
o r  f or e s t s occ upy f l a t  l and forms . 

H i s t or i c a l  and Cu l t u ra l Re sourc e s  

Re sourc e s  Loca t ed o n  Ex i s t i ng R i ght s-o f-Way 

S i nc e  1 9 7 4 ,  BPA h a s  c onduc t ed s urvey s t o  i dent i fy h i s t or i c a l  
a nd c u l t u r a l  s i t e s  o n  p r opos ed r i ght s-of-way pr i or t o  
c on s t ruc t i on o f  transm i s s i on f ac i l i t i e s . Presumably , trans
m i s s i on f ac i l i t i e s c o n s t r uc ted s i nc e that t i me e i ther d o  not 
c onta i n  s uch s i t e s , or whe r e  s uch s i t e s  hav e  been ident i f i ed ,  
they a r e  now mar k ed and pr otec t ed . At i dent i f i ed s i te s  on 
r i ght s -o f -way , BPA may ent e r  i nt o  a greement s w i th l andowner s  
o r  other a g enc i es t o  u s e  spec i a l  management method s i n  order 
to prevent adver s e  i mpac t s  t o  the s i t e s . S i m i l a r  protec t i ve 
mea sur e s  may be u s ed a t  s i t e s  d i scovered pr i or t o  o r  s i nc e 
the c on s t r uc t i on per i od survey . 

On r i ghts-o f-way oc cup i ed pr i or t o  1 9 7 4 ,  u nknown a nd uni den
t i f i ed h i s t or i c a l  or c u l t u r a l  s i t e s  may ex i s t ( e . g . , bur i a l  
g r ounds o r  l i th i c  s c a t t e r s  i n  r emot e  r eg i on s ) .  I f  BPA ma i n
t enanc e ac t i v i t i e s  should l ead t o  d i s c overy o f  s u ch a s i t e , 
the Hi s t or i c  Pr e s erva t i on O f f i c e o f  the s ta t e  i n  wh i ch the 
s i t e  i s  l oc at ed w i l l  be conta c t e d  i mmed i a t e ly . 
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Re sourc e s  Loc ated Ne a r  Ex i s t i ng Ri ght s-of-Way 

BPA t r ansm i s s i on l i nes  may pa s s  near a s i t e or s tr u c t u r e  
tha t ha s been i d ent i f i ed a s  h i s t o r i c a l ly or c u l t u r a l ly 
s i gn i f i cant . At such s i t e s ,  federal  agenc i e s a r e  r e qu i r ed 
t o  consult  w i th S t a t e  Hi s tor i c  Pre se rvat i on O f f i c e s  
r ega r d i n g  ac t i on s  that mi ght a l t e r  the v i sual  s e t t i ng s  o f  
the s i t e s  ( s ee Chapter 8 ENV I RONMENTAL REQU IREMENTS ) .  

Land Use 

Commod i ty Produc t i on 

Commod i ty pr oduc t i on i n  the form o f  agr i c u l t ur e , f o r e s t  
management , a n d  r ange management occ up i e s  much o f  BPA ' s  
s e r v i c e  a r ea . Agr i cultural  l and u s e s  occ u r  throughout the 
r eg i on on s i t e s  wh ere s oi l s ,  prec i p i t a t i on ( or i r r i ga t i on ) , 
t emperat ur e ,  and t opography a r e  appr opr i a t e . Appr ox i ma t e ly 
one-t enth o f  BPA ' s s e r v i c e  a r e a  i s  s u i tabl e for  c u l t i va t ed 
c rops such a s  r ow c r ops , f i e l d  c r op s ,  berr i e s ,  and o rchard s .  

Produc t i v i ty i s  the c r i t i ca l  c ontrol l i ng f a c t or f o r  a gr i 
c u l t ura l l and u s e . La rge i nvestment s a r e  made t o  enhanc e 
the na tural  produc t i v i ty o f  the land through i r r i ga t i on ,  
f e rt i l i zat i on and weed c ontrol . An i mport ant econom i c  
c on s i de ra t i on i s  the e f fe c t  o f  nox i o u s  weed s o n  c r op y i e ld s ,  
c rop qual i ty ,  or l i vestock product i on .  

Typ i ca l ly , where c u l t i vat i on a d j o i n s  a tran s mi s s i on r i gh t 
o f-way , i t  a l s o occ up i e s  t h e  r i ght-o f-way i t s e l f ,  ut i l i z i ng 
a l l  land except the transm i s s i on s tr uc t u r e  s i t e s . Th e 
landowner o f t en mak e s  an agr eement w i th BPA t o  cont r ol 
veget at i on a s  nec e s s a ry t o  meet BPA ' s veget at i on management 
ob j ec t i ve s . 

For e s t  manag ement i s  c ommon throughout w e s t ern Oregon and 
w e s t e r n  Wa sh i ngton , a r eg i on where prec i p i tat i on and temper
a t u r e  are opt i mum for  t r e e  gr owth . Th e c on i f e r ou s  f o r e s t s  
o f  the r eg i on w e s t  o f  the Ca s c ad e  c r e s t  a r e  some o f  the most 
pr oduc t i ve i n  the world , e xh i bi t i ng h i gh gr owth r a t e s  and 
large t r e e  s i z e s .  Becau s e  o f  l e s s prec i p i t at i on e a s t  o f  the 
Ca scad e s , t i mber management i s  l i m i ted t o  the more moi st and 
colder  h i gher elevat i ons . He r e  tree growth r a t e s  are slower 
d u e  t o  the l e s s  opt i mum c ond i t i on s . 

Und e r  i n t en s i v e management , for e s t lands a r e  planted , c om
pet i ng spec i e s  are c ontrol l ed ,  and c r op t r e e s  are harvested 
on short r ot a t i on s . Ma i nt a i n i ng s i t e  produc t i v i ty and hi gh 
t r e e gr owth r a t e s  i s  o f  h i gh pr i o r i ty .  Because t i mber c r op 
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t r e e s  a r e  not c ompa t ib l e  w i th c onduc tor c l earanc e  c r i t e r i a ,  
t i mber management d o e s  not occupy transm i s s i on r i ght s -o f 
way . An except i on i s  where c onduc t o r s  c r o s s  c a nyons w i th 
s u f f i c i ent c l earanc e for mat u r e  t r e e  he i ght s .  

Ch r i s tmas t r e e  p lanta t i on s  occ upy c orr i dor s b e l ow t r an s m i s
s i on l i n e s  on s ome s i t e s . BPA a l lows th i s  type o f  produ c 
t i on o n  c ond i t i on tha t t h e  l andowne r or p l anta t i on manager 
agrees  t o  harvest  t re e s  before they v i o la t e  cond u c t o r  
c l earance c r i t er i a . BPA ' s exp e r i ence w i th th i s  t ype o f  l a nd 
u s e ,  howeve r ,  i nd i c at e s  tha t such plant a t i on s  o f t e n  a r e  
abandoned and u l t i ma t e ly r e qu i r e  c ontr o l  a t  BPA ' s e xpen s e . 

Range management i nvolves  management o f  gra z i ng l a n d s  f o r  
l i ves tock pr oduc t i on .  Thi s a c t i v i ty occ u r s  pr edom i nantly 
east  of  the Ca s c a d e s  where r a i nfa l l  i s  t oo low t o  s uppor t  
f or e s t s  o r , throughout the r e g i o n ,  where f or e s t s have been 
c l ea red t o  prov i d e  l i ve s tock f orage . Gra z i ng l and s a r e  
f ound pr i ma r i ly i n  the i n t ermount a i n  r e g i on a t  mod e r a t e  
eleva t i on s  whe r e  the r e  i s  s u f f i c i ent moi s t u r e  t o  support 
regr owth o f  f or age a f t e r  g r a z i ng ,  o r  at l ower e l evat i on s  
where i r r i ga t i on i s  avai labl e . Gra z i ng a r e a s a l s o  occ u r  
w e s t  of  the C a s cade s ,  b u t  the r e  they o f t e n  a r e i nt e rm i ng l ed 
w i th for e s t ry and agr i c u l t ura l land u s e s . 

Nox i ou s  weed s a r e  econom i c a l ly i mport ant on g r a z i ng l and s 
s i nc e  they may poi son l i ve s t oc k  o r  d e t r i menta l ly a f fe c t  the 
qual i ty o f  l i ve s t ock produc t s . Wh ere g r a z i ng l ands oc c ur , 
they typ i c a l ly ext end throughout the transm i s s i on r i ght s -o f -
way they a d j oi n .  

Urban/Re s i d ent i a l  

U rban and r e s i d ent i a l  l and u s e s  a r e  o f  g r e a t e r  a nd more c on
centrated i nc i denc e we s t  of the Ca scad e s . I n  the s e  a rea s ,  
bus i ne s s e s , homes and other propert i e s  a d j oi n  r i ght s-o f-way 
i mmed i at ely wh i l e lawn s , g a rden s , play gr ound s ,  b i k e  path s , 
and par k i ng l ot s  may e x t end beneath t r ansm i s s i on l i ne s . 
O f t en BPA e s t ab l i she s mul t ip l e  u s e  a greement s w i th l and
owner s  or  manag i ng agenc i e s  to perm i t  a c t i v i t i e s  on 
r i ght s-of -way on cond i t i on o f  appr opr i at e  c on t r o l  o f  the 
vegeta t i on p r e s ent . 

Re s ident i a l /Scen i c  

Re creat i ona l a nd s c enic  land s  a r e  d i st r i bu t ed w i d e ly 
throughout BPA ' s s e r v i c e  a r e a . Frequent ly , the s e  u s e s  a r e 
c onc ent r a t ed i n  l oc a t i ons such a s  the Columb i a  Go rg e o r  
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mounta i n  p a s s e s  that a l so a r e  t r a ve r s ed by BPA t r an sm i s s i on 
l i ne s . I n  the s e  and other locat i on s , BPA r i ght s -o f -way may 
c ro s s  parkland s  themselve s or may i mpact the v i sual qua l i ty 
of  a scen i c  v i ew from hi ghway s o r  v i s t a  poi nt s .  Whe r e  pa rk
lands a r e  c r o s sed , B PA may agree to u se c e rt a i n  veget a t i on 
control me thod s i n  o rd e r  t o  cooperate  wi th pa r k  management 
ob j ec t i ve s . 

Mun i c ipa l Wat e r shed 

Many muni c i pa l i t i e s in BPA ' s s e rv i c e  a rea manage wate r shed 
l and s a s  mun i c ipal water  suppl i e s . For exampl e ,  the Ci ty of 
Seatt le manages the Ceda r R i ver d r a i nage for  th i s  p u rpos e .  
On such land s ,  human a ct i vi t i e s  a r e  regulated c lo s e ly t o  
p r e vent d e t e r i orat i on o f  wat e r  qual i ty d u e  t o  s o i l e ro s i o n  
o r  pollutant s .  
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Chapt e r  7 

ENVIRONMENTAL CONSEQUENCES 

Soi l s  

Potent i a l  i mpac t s  t o  s o i l s  a nd s o i l produc t i v i ty may r e su l t  
from phy s i ca l  d i sturbanc e and r emova l o f  protec t i ve veg e
t a t i on a nd l i t t e r  c ove r . The f o l low i ng s ect i on s  b r i e f ly 
d e s c r i b e  the na t u r e  and i mport o f  pot ent i a l  soi l i mpa c t s and 
d i sc u s s  the i r  r e l a t i on ships to vegetat i on management . 
Publ i c  hea l th i mp l i cat i on s  o f  vegetat i on c on t r o l  me thod s 
u s i ng herbi c i d e s  ( e . g . , s o i l p e r s i s t ence ) a r e  d i s c u s sed 
l a t e r  i n  thi s chapt e r  ( s ect i on on Publ i c  Hea l th and Occupa
t i onal  S a f e ty ) . 

The d i sc u s s i on i s  heavi ly o r i ented t oward mount a i nou s f o r e s t  
l and s .  Th i s i s  bec a u s e  most  vegetat i on management oc cur s on 
s uch l and s ,  a nd thi s i s  wher e  the r e la t i ve ly g r ea t e s t  
i mpac t s  o n  soi l may oc c u r .  Whi l e  l a rge a r ea s  o f  the BPA 
sy s t em , s uch a s  the a r i d  p la t ea u s  o f  much of e a s t er n  Oregon ,  
Wa sh i ngton and southe r n  Idaho , a r e  suscept i bl e  t o  w i nd 
e r o s i on ,  c omparat i ve ly l i t t l e  vegeta t i on management i s  
prac t i ced i n  the s e  a re a s  bec a u s e  o f  the l a c k  o f  t a l l -grow i ng 
sp ec i e s  t o  i nt er f e re w i th power l i ne s . Wh ere s uch l ands a r e  
grazed o r  f a rmed , a s  i s  usu a l l y  the c a s e , th i s dom i nant u s e  
w i l l  gene ra l ly ma sk a ny i mpac t s  o f  B PA ' s l im i t ed ac t i vi t i e s . 

De s c r ipt i on o f  Pot ent i a l  Impac t s  

So i l  E r o s i on and Ma s s  Movement . I n c r eased r a t e s  o f  s o i l 
e r os i on a r e  the pr i m a ry conc e r n  a s s oc i ated w i th for e s t  land 
management . Ac c e l erat ed e r o s i on reduces  s i t e produc t i v i ty ,  
can hamper r eveget at i on e f fort s ,  and r e s u l t s i n  l a rg e r  d i s 
cha rge s o f  unwanted s ed i ment t o  l ak e s  and s t r e am s . Al though 
the mechan i sm s  o f  s o i l eros i on a r e  now we l l  und e r s t ood , 
quant i t at i ve pred i c t i ve t oo l s a r e  s t i l l  o f  l i m i ted app l i ca
b i l i ty i n  mount a i nou s for e s t  land s .  Thi s  i s  becau s e  o f  the 
c omp l e x  g eol ogy , l and form s and s o i l patterns  wh i ch p r e va i l 
over much o f  the mount a i n s  o f  the we s t e rn U . S .  

Pr i mary s o i l cha r a c t e r i st i c s  wh i ch have been shown t o  have a 
d i r e c t  r e l at i on sh i p  t o  so i l  eros i on a r e  tho s e  wh i ch a f fec t 
water  t r ansmi s s i on and aggregate s t ab i l i ty :  s ur f a c e  a nd 
subsoi l t ex t u r e ,  s tructur e , s t on i ne s s , parent mat er i a l , 
d epth , i n f i l t r at i on c apac i ty ,  and p e rmeab i l i ty .  Add i t i onal 
s i t e char ac t er i s t i c s  u s ed t o  help pr ed i c t  the haz a r d  o f  
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i nc r e a s ed s o i l e r os i on i nc lude s lope , vegetat i on and l i t t e r  
c ov e r , c l i mat i c  ero s i v i ty ,  a n d  m i crot opography . For a ny 
g i ven s i t e  and p la nned management a c t i v i ty ,  the exami nat i on 
of  the s e  f a c t or s wi l l  a l low an a s s e s sment o f  the e r o s i on 
ha zard t o  be made . 

Ac c e l erated ero s i on i s  most pr onounc ed where appr e c i ab l e  on
si te d i s t urbanc e or remova l of protect i v e  vegetat i on occ u r s ,  
s uch a s  w i th mecha n i c a l  c l ea r i ng . When nonmechani c a l  t r ea t 
ment s a r e  ut i l i z ed , the chanc e s  of  i nc r e a s e d  soi l eros i on 
w i l l  be m i n i ma l . Veg etat i on manag ement a s  prac t i c ed by BPA 
f avor s the retent i on and v i gor of l ow-growi ng vegetat i on .  
Thu s , l i t t l e  e f f ec t i ve l o s s  o f  prot ec t i ve c over oc c u r s .  

Ma s s  movement o f  s oi l ,  such a s  s l i d i ng o r  s lump i ng ,  may b e  
i nduc ed whenever the subsur f a c e  f l ow o f  w a t e r  i s  a l t e r e d . 
Cut - s lope s and dra i nag e mod i f i c a t i on s  r e s ul t i ng f r om road 
c ons t r uc t i on are of pr i ma ry c onc ern in thi s r egard . Th e 
chanc e s  o f  i nduc i ng ma s s  movemen t  wi l l  b e  great e s t  on steep 
s lopes , on f i ne t extured s o i l s ,  a nd on thos e  r ock types o f  
low c ompe tence such a s  dec ompo s e d  gran i t e , sha l e  and 
f r actured meta s e d i ment s ,  and s e d i ment s w i th beddi ng p lanes  
or i ent ed par a l l e l  t o  the s l ope . 

Another m echan i sm o f  i nduced ma s s  movement i s  i nc r ea s ed f low 
of wat e r  through the s o i l d ue t o  the r emova l o f  w a t e r 
c onsumi ng p l ant s .  Th i s shoul d  n o t  b e  a s i gn i f i cant c onc ern 
t o  BPA , however , becau s e  most vegetat i on i s  left  und i s t u rbed . 

Soi l Di splacemen t , Compac t i on and Inf i l t r a t i on Lo s s . The s e  
i mpac t s  a r e  d i s c u s s e d  t og e ther beca u s e  typ i ca l ly they a r e  
a s soc i a t ed only w i th mechan i c a l  c l ea r i ng ope rat i on s . One 
except i on to th i s  i s  tha t  f i r e , when u s e d  e i ther a s  a c l e a r 
i ng tool o r  for  s la sh d i sposa l , c an r e s u l t  i n  the f ormat i on 
o f  a nonwettab l e  soi l s u r f a c e  whi ch grea t ly r e t a rd s wat e r  
i n f i l t r a t i on .  So i l  d i splac ement i nvolves the a c t u a l  move
ment o f  so i l  f r om one po i n t  to anothe r ,  as when b u l ldoze r s  
push s o i l  a round a s i t e . Thi s  p r ac t i c e  leaves  s o i l  u nevenly 
d i s t r ibut ed , and can i nc r e a s e  r a t e s  o f  s u r f a c e  er o s i on over 
the ent i re s i t e . Adver s e  e f f ec t s  o f  s o i l c ompac t i on i nc lude 
r educ e d  i n f i l t ra t i on c apac i ty ,  r educed wat e r holdi ng 
c apac i ty and a h i gher degree o f  s ur f a c e  runo f f , 

Nut r i en t  Los s .  Remova l o f  veget at i on cove r on th e s o i l 
s u r f a c e  m ay l ead t o  l o s s  o f  s o i l nutr i ent s .  Ma i n t enance o f  
adequ at e  ground cover w i l l  a l l ow abs o rpt i on o f  nu t r i ent s 
made a va i l ab l e  by t r ea tment o f  t a rg e t  vegetat i on .  S l a sh 
bur n i ng c a n  l ea d  t o  volat i l i za t i on o f  s ome nutr i ent s a nd 
l each i ng o f  other s .  
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Increa sed So i l  Temperature . I nc r e a s e s  i n  s o i l  t empe rature  
c a n  occ u r  whe n  the s o i l surface  i s  exposed t o  i nc r e a s ed 
amount s  o f  i nc i dent r a d i at i on .  E l evated s o i l t empe r a t u r e  
ha s t en s d ry i ng o f  the upp e r  prof i l e ,  mak i ng reveg e tat i on 
more d i f f i c u l t . Th i s  i mpact i s  more l i ke ly t o  occ u r  d u r i ng 
and i mmed i at e ly a f t e r  i n i t i a l  c on s t ruct i on o f  pow e r  l i ne s ,  
when a s i g n i f i c ant amount o f  vegetat i on i s  r emoved and l arge 
areas a r e  l e f t  ba r r e n . For c ont i nu i ng management th i s  
shou l d  on ly be a p r ob l em where l arge a re a s  a r e  c l ea red . 
Rap i d  revegetat i on o f  the s i t e  w i th appropr i at e  ground 
c ove r s  sho u l d  e f f ect i ve ly e l i m i na t e  th i s  ha zard . 

Inc r e a s e d  Su r f a c e  Runo f f . Increa s ed rat e s  o f  s u r f a c e  runo f f  
l ead t o  both more r ap i d  s o i l e ro s i on a nd more e f f ect i ve 
d e l i v e ry o f  the e r oded pa rt i c l e s  t o  wa t e r way s .  Th i s  i mpac t 
w i l l  be m o s t  e v i dent wher e  mechani c a l  c l ea r i ng h a s  t ak en 
plac e . I n  a r e a s  where s u r fac e runof f ha s been o r  i s  
e xpec t ed t o  b e  i nc r eased s i gni f i cant ly , i t  may be n ec e s sary 
t o  i n s t a l l  d i ver s i on s t ruc t u r e s  such a s  wat e r  ba r s  o r  s ed i 
m ent t r aps t o  m i n i mi ze d own s t r eam w a t e r  qua l i ty i mpac t s . 

Cons equenc e s  of  Al t er nat i ve Me thod s 

The r e la t i on ship between pot ent i a l  s o i l i mpac t s  a nd the 
a l t er na t i v e  c on t r o l  me thod s i s  summa r i zed i n  Tab l e  7 - 1  and 
d i s c u s s ed b e l ow . 

Br oadc a s t  Ch emi c a l  Method s . Ae r i a l  appl i c at i on o f  h erb i 
c i d e s  ha s v i rtual ly n o  soi l i mpact s exc ept a t  hel iport 
l oad i ng s i t e s . B r oadc ast  appl i c a t i on s  u s i ng gr ound-ba sed 
equipment have pot ent i a l  f o r  s l i ght i mpac t s  due to use of 
r i ght-o f-way a cc e s s  r oad s by m a i nt enanc e c r ew s  a nd e qu i p
ment . Only c erta i n  p l ant spec i e s  a r e  suscept ibl e t o  broad
c a s t herbi c i de s  ( s ee Vegeta t i on s ec t i on o f  th i s  chap t e r ) ; 
th er e f or e , adequat e ground cover i s  ma i n t a i ned t o  prevent 
adve r s e  s o i l i mpac t s . 

Spot Chem i c a l  Method s . The s e  method s may have s l i ght s o i l 
i mpac t s  d u e  t o  u s e  o f  acc e s s  r oad s by app l i cat i on equ ipment 
and m a i nt enanc e c r ews . Abundant gr ound c over gene ra l ly 
rema i n s  on r i ght s -o f -way a f t e r  spot treatment s t o  prot e c t  
t h e  s o i l s u r f ac e . 

Manual  Method s . S l i ght i mpac t s  may ensue f r om u s e  o f  a c c e s s  
r oad s by mai nt enanc e c r ew s . As wi th spot chem i c a l  t r e a t 
ment s ,  abundant vegetat i on c ov er i s  r e t a i ned . 
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Potential Soils 
Impact 

Soil Erosion and 
Mass M:Jvement 

Soi l Displacement ,  
Ccrnpaction and 
Infiltration lDss 

Nutrient IDss 

Table 7- 1 .  Probable Envirorurental Consequences of Alternative M2th:xls on Soils , 
with Range of Potential Impacts Shown 

Note : The lower m.nnber of the range indicated is the p:itential impact of a 
mitigated implementation of the respective control methcd ; 

Broadcast 
Chemical 

Oa_l 

oa-1 

0 

the upper number is the p:itential worst-case impact when 
mitigation measures are not observed or fail to 

operate as planned . 

Spot 
Chemical Manual 

oa- 1  Oa_l 

oa- 1  oa- 1  

0 0 

Increased Soil Temperature 0 0 0 

Increased Surface Runoff 0 

NJI'ES : 

Key to Ratings : 0 
1 
2 

Virtually no impact 
Potentially slight impact 
Potentially significant impact 

0 0 

Letter superscripts indicate mitigation measures whose implementation creates the lo.ver mitigated impact rating . 

Mechanical 

ob-lC-2 

l
bc

-2 

ob-2 

ob-2 

1b-2 

Key to Leltcr Superscripts: a 
b 
c 
d 

Minimize travel on r-o-w access roads ; maintain access roads in good condition. 
Use only mechanical mo.ving or flailing equiprrent . 
Avoid use of mechanical scarification on slopes over 20-30 percent depending on soil ercdibility and stability . 
Avoid use of mechanical scarification . 

Biological 

oad...1c-2 

oad_1c-2 

o
d

-2 

od-2 

od-2 



Mechan i c a l  Me thod s . Th e s e  method s have pot ent i a l  f or s i g
n i f i cant i mpac t s  t o  soi l s . Mechan i c a l  scar i f i cat i on i s  
d e t r i ment a l  t o  s o i l s  by i nc r e a s i ng the pot ent i a l  f or e r o
s i on ,  compact i on ,  d i splacement , i nf i l trat i on los s ,  nu t r i ent 
l os s ,  t empe rature i nc r ea s e , and i nc r ea s ed r unof f .  Mechan
i c a l  mow i ng and cutt i ng equ ipment have r educed i mpac t s  bu t 
s t i l l  may c au s e  s o i l c ompact i on ,  i n f i l t r at i on l o s s , a nd 
i nc r e a s ed runof f .  

The i n i t i a l  c onstru c t i on o f  power l i ne s  and the d ev e l opment 
and ma i n t enanc e of ac c e s s roads have f a r  more pot ent i a l  
i mpact on s o i l s  than does c ont i nu i ng management o f  v egeta
t i on .  Ma i nt enance o f  un su rfaced ac c e s s road s a l one probably 
r e s u l t s  i n  more e r os i on than do a l l  vege t a t i on mana gement 
ac t i vi t i e s . 

Me chan i c a l  c l ear i ng should not be p r ac t i ced on s l ope s over 
30 to 35  p e rc en t  as a genera l r u l e . Slop e s  over 20 p e rcent 
shou ld be a v o i ded wh ere unstable geolog i c  u n i t s  are enc oun
t e r ed . S i m i l a r ly , hea vy machi nery shou ld not be u s e d on 
a r e a s  o f  h i ghly e r od i ble , sha l low , r ocky o r  w e t  s o i l s .  
Me chan i c a l  c l ear i ng shou l d  a l way s be perf ormed dur i ng th e 
dry s e a s on t o  m i ni m i z e the danger o f  s o i l c ompac t i on a nd 
puddl i ng . 

B i o l og i c a l  Me thod s . B i olog i c a l  c ontrol u s i ng dome s t i c  o r  
w i l d  gra z i ng a n i ma l s  m a y  caus e s l i ght s o i l i mpac t s ;  an imal s 
may bar e the s oi l o f  vege tat i on a nd c au s e  s o i l c ompact i on 
and eros i on on sma l l  s i t e s . I f  b i olog i c a l  con t r o l  pro j ec t s  
requ i re s o i l s c ar i f i cat i on f or i n i t i a l  g r a s s  e s t ab l i shment , 
i mpact s w i l l  be s i m i l a r  t o  th ose o f  mechan i c a l  method s ( s ee 
Chapter 3 ) . 

Vegetat i on 

De s c r ipt i on o f  Pot ent i a l  Impac t s  

Th e dynami c s  o f  veget a t i on-change-ove r-t i me c r e a t e  the 
nec e s s i ty for  pe r i od i c  con t ro l  of transm i s s i on l i ne veg e 
t a t i on .  Na t ural s u cc e s s i on i n  a r eas s upport i ng f o r e s t  
vegetat i on leads  t o  the succ e s s i onal r eplacement o f  
l ow-g r ow i ng g r a s s e s , f orbs , a n d  shrub s  by t a l l-g r ow i ng 
hardwood and coni f e r  t r e e s . The pr i ma ry ob j ec t i v e s  o f  
veget a t i on management o n  r i ghts-o f-way a r e  t o  p r e vent 
t al l -grow i ng plan t s  from i nt e r f e r i ng w i th tran sm i s s i o n 
c onduc t or s ,  t o  ma i nt a i n  c l ear wor k i ng spac e s  a r ound t r ans
m i s s i on s t ructure s ,  and t o  keep acc e s s  road s free of brush . 
As s uch , the s e  ob j ec t i ve s  a r e  a i med a t  e s tabl i shi ng and 
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ma i n t a i n i ng a n  appr opr i at e  v egeta t i on s tr u c t u r e  on r i ght s
o f -way . Th e long-t erm i mpa c t  o f  managemen t  on vegetat i on i s  
therefore  the t emporary a nd not i r reve r s ible ach i e v ement o f  
t h i s  s tr u c t u r e . Va r i ou s  shor t -t e rm i mpac t s  r e su l t  from the 
app l i c a t i on of control  methods to a ch i eve the l ong-t erm 
ob j ec t i ve . 

Reduc t i on i n  S t ructur al Di ver s i ty .  The part i c u l a r  methods 
and manner w i th whi ch t a l l -grow i ng and acce s s -re s t r i c t i ng 
vegeta t ion i s  c ontrol l ed c r eate  v a r i at i on s  i n  vegeta t i on 
s t ruc t u r e  on r i ght s -o f -way . Ba s i c  d i f f e renc e s  i n  s tr uc t u re 
r e su l t  f r om whether c ont r o l  method s a r e  app l i ed i n  a b road
c a s t  ( nons e l ect i v e ) o r  a spot ( s e lec t i ve fa shi on ) .  Non
s e lec t i ve method s w i l l  e s t abl i sh r e l at i ve ly homog eneous 
vege tat i on s t r uc t u r e s  ( e . g . , only gras s e s  and f e r n s ) wh i l e 
s e l ec t i ve m e thods w i l l  a l low the d eve lopment o f  het e ro
g eneous plant c ommun i t i e s  c ompr i s ed of  a l l  nont a rg e t  p l ant s 
( e . g . , g r a s s e s , b roadleaved herbs , shrub s ) .  

S t ructura l ly-d i v e r s e  plant c ommun i t i e s  have hi gh w i ld l i f e  
values  d u e  t o  " e dge e f f ec t s " a mong d i f fe r en t  p lant forms 
such a s  t a l l  shr ub s , low shrub s , g r a s se s ,  broad leaved herb s ,  
and f e rns ( s ee f o l low i ng s e c t i on on Wi l d l i f e ) . They a l so 
may have h i gh v i sual  qua l i ty value by b l end i ng r i ght -o f -way 
vege tat ion w i th the vege t a t i on on a d j acent l ands ( s ee 
s e c t ion on Vi sual  Re sou rc e s below ) . 

Red uc t i on i n  Tot a l  Vegeta t i on Cove r . Vege tat i on c ont r o l  
prac t i c e s  m a y  temporar i ly reduc e t o ta l p l a n t  c ov e r  on a 
s i te . Whe r e  a l l  v ege t a t ion i s  r e moved , e xposed s o i l s  w i l l 
be s ub j ec t  t o  eros ion unt i l  p l ant s r ee s t abl i sh .  Expos e d  
s o i l s  a l so may prov i de s u i t ab l e  s i t e s  f or the e s t ab l i shment 
and thu s  spr ead of nox i o u s  weed s . 

Lo s s  o r  Red uc t ion i n  Nontarg e t  Pl ant Spec i e s . Target 
spec i e s  a r e  tho s e  c apab l e  of  produc i ng p lant s  tha t  a r e  
t al l-g r o w i ng i n  r e la t i onsh ip t o  overhead t r ansm i s s i on 
conductor  he i ght , o r  spec i e s  c apabl e  o f  block i ng a c c e s s  t o  
s t r uct ure s i t e s  and acc e s s  roads . I d e a l ly , the s e  t a rg e t  
spec i e s  a r e  e l i mi nated from s i t e s  whe r e  they wou l d  cons t i 
t u t e  ope r a t i ona l o r  s a f ety hazard s . Th i s  sh i f t i n  spec i e s  
c ompo s i t i on f rom t a l l -grow i ng t o  low-growi ng plant forms i s  
a d i r e c t  and long-t e rm ob j ec t i ve and i mpac t o f  vegetat i on 
management . Howe v e r , i t  i s  not i r reve r s ib l e ; vege t a t ion 
w i l l  r e grow a f t e r  m anag ement i s  d i scont i nued . 

The spec i e s  d i ver s i ty o f  managed r i ght s -o f -way may b e  
e nhance d  c ompa red t o  that f o r  n at i ve coni f e rous f or e s t s . 
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De n s e  f o r e s t  c ond i t i ons gene ra l ly e x c l ude spec i e s  cha rac
t e r i s t i c  of more open habi t at s . Openi ng s  created by r i ght s 
o f-way may a l l ow a g r e a t e r  d i ve r s i ty o f  p l ant spec i e s  t o  
co-exi s t . 

Lo s s  o r  r educ t i on i n  nontarget spec i e s  may occur whe r e  
c on t r o l  method s a r e  app l i ed i n  a broadca s t  a n d  non s e l ec t i ve 
f a sh i on . When non s e l ec t i ve m e thods a r e  u s ea:-spec i e s  w i th 
no pot ent i a l for  becomi ng haza rdou s p l ant s may be e l i m i 
nated o r  r educed unnec e s sar i ly ,  a lthough t e mporar i ly .  
Reduc t i on s  i n  nonta rg e t  spec i e s  a r e  o f  c onc ern bec a u s e  
nonta rg e t  spec i e s  may have h i gh va l u e  o n  r i ght s-o f-way a s  
w i l d l i f e forage , w i l dl i f e c ove r ,  eros i on contro l , o r  v i s u a l  
amen i ty . Moreov e r , i f  threat ened , endangered or othe rwi s e  
sens i t i ve plant  spec i e s  occ u r  o n  r i ght s -o f -way , nonse l ec t i ve 
m e thod s may c au s e  the i r  reduc t i on o r  e l i mi na t i on .  

Los s o r  Reduc t i on o f  Enda ng e r e d  and Threat ened Plant s . No 
p l ant s d e s i gnat ed a s  endangered or threat ened by the U . S .  
Fi sh and Wi l d l i f e Ser v i c e  a r e  known t o  occ u r  a l ong BPA ' s  
t r ansmi s s i on l i ne s  ( s e e  Tab le 6- 3 ) . The on ly l i s t e d  p lant 
i dent i f i ed in the same county a s  a BPA transmi s s i on l i ne i s  
McDonald ' s  rock-c r e s s  i n  C u r ry County , Oregon . Th e k nown 
popu l a t i on o f  thi s  spec i e s  i s  i n  the s ou the a s t e r n  c or n e r  o f  
the c ounty ; the nea r e s t  BPA t r an sm i s s i on l i ne i s  l oc a ted 
a l ong the c oa s t  runn i ng north from Gol d  Beach t o  Bandon . 
The p l ant ' s  hab i tat  i n  the s ou the a s t ern c orner o f  the c ounty 
( s e rpen t i ne soi l s  d e r i ved from per i dot i t e ) i s  unl i k e  tha t  
f ound a l ong the c oa s t . 

The d i f fe r enc e s  i n  hab i tat  type a nd geograph i c a l  l oc a t i on 
mak e  i t  unl i ke ly tha t othe r populat i on s  o f  McDona l d ' s  
r oc k-c r e s s  m i ght be f ound on the e x i s t i ng BPA r i ght-o f-way . 

Cons equenc e s  o f  Alt ernat i ve Me thod s 

Pr obabl e  env i r onmenta l consequenc e s  a r e  s umma r i zed i n  Tab l e  
7 - 2  and d e s c r i bed i n  the f o l l ow i ng sec t i on s . 

B r oa dc a s t  Chem i c a l  Me thod s . The i mpact s o f  b r oadc a s t  
chem i c a l  method s o n  vegetat i on a r e  determined by the s u s c ep
t i b i l i ty of p l an t s  i n  a t r e a t e d  a r ea to the herbi c i d e  f o rmu
l a t i on u s ed , i t s  appl i c at i on r a t e , and the t i me of yea r when 
t r e a tment oc c ur s .  Cert a i n  herb i c i de s  a r e  d e s c r i bed a s  
s e l ec t i ve i n  tha t they a f fec t the growth and sur v i va l  o f  
only c e rt a i n  p l ant type s o r  spec i e s . Nonse l ec t i ve h e rb i 
c i d e s  a r e  e f f ec t i ve o n  r e l a t i ve ly broa d  spec trum s o f  plant 
spec i e s . 
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Table 7-2 . Probable Environnental Consequences of Alternative M:!thods on Vegetation 
with Ranqc of Potential Irrpacts Shown 

Note : The lower number of the range indicated is the p:itential impact of a mitigated implementation of tne 
respective control method ; the upper number of the range is the p:itential worst-case impact 

when mitigation measures are not observed or fail tc operate as planned . 

Vegetation Control Methods 
Potential Vegetation 

Impacts Broadcast Chemical Sp::>t Chemica l  Manual Mechanical Biological 

Reduction in S tructural Diversity 

R�uuction in Tctal Vegetation Cover 

Loss or Reducticn of Nontarget 
Plant Species 

la - 2 

oab 1 

oab - 2 

0 0 oc - 2 

0 0 od - 2 

0 0 le - 2 

Loss or Reduction of Endangered 
or Threatened Plant Species No federal endangered or threatened plant species or ones prop:ised for these designations occur on or near 

BPA rights-of-way ; no adverse impacts will occur. 

NOrES : 

Key to Ratings : O = Virtually No Impact 
l = Potentially S l ight Impact 
2 = Potentially Significant Irrpact 

Letter Superscripts indicate mitigation measures whose impl0Th211tation creates the lower mitigated impact rating . 

0 

0 

0 

Key to Letter Superscripts : 
(scl" tLCXt for cxpl unation) 

a - Use Herbicides Highly-selective for Target (tall-growing) Plant Species.  
b - Res trict Broadcast 1\pplication to Monotypic ,  Uniform Stands of Susceptible Target Species , Employ Drift Control M2asures . 
c - Avoid Application of Mechanical �1ethods Uniformly Across Large Right-of-Way Areas . 
d - Avoid Mechanical Scarification Techniques; Use Only Mowing or Fl ai ling Machines .  



B PA app l i e s  any o f  three c omb i nat i ons  o f  herbi c i d e s  a s  
broadca s t  f o l i age spray s by he l i c op t e r  i n  lat e spr i ng o r  
s umme r : d i c amba p l u s  2 , 4-D ; p i c l oram + 2 , 4-D ; a n d  2 , 4-D 
e s t e r .  The r e l a t i ve suscep t ib i l i t i e s of c ommon r i ght -o f 
way p lant spec i e s t o  the s e  he rbi c i de c omb i nat i on s  a t  the 
r a t e s  app l i e d  by BPA a r e  shown i n  Tab l e  7- 3 .  

I n  gener a l , c on i f e r  spec i e s  l i s t ed a r e h i ghly s u s c ept i b l e  a t  
the r a t e s  and t i m i ng o f  appl i cat i on used . An except i on i s  
p onderosa p i n e whi ch h a s  a pr onounc ed peak o f  r e s i s t ance 
dur i ng pa r t  of the typ i c a l  broadc a s t  t reatment season . 
Among hardwood t re e s , s u s c ept ib i l i t i e s v a ry among the 
herbi c i d e  c ombi nat i on s . Severa l o f  the mos t  c ommon t a rget 
spec i e s ,  r ed a ld e r , b l ack c ot t onwood , and quak i ng a spen , a r e  
h i ghly s u s c ept ibl e t o  a l l c ombi nat i on s . Other spec i e s  
( e . g . , b i gl e a f  map l e , Oregon wh i t e oak , and c a s c a r a ) a r e  
s l i ghtly o r  moderately suscept i b l e  t o  each o f  the c omb i 
n a t i ons . 

Among shrub s , many spec i e s a r e r e s i s tant o r  s l i ght ly 
s u s c ept i b l e  to the b roadc a s t  herbi c i de s . For examp l e ,  
typ i c a l  shrub c ommun i t i e s o f  the w e s t ern Ca scades a r e  
v i r tua l l y  una f fected by broadc a s t  app l i c at i on s  o f  2 , 4-D . 
Gr a s s e s  and f e r n s  a r e r e s i s t an t  t o  a l l  he rb i c i de c omb i na
t i on s ; broad l e a f  forbs are moderate ly-suscept i b l e  to the 
d i c amba and p i c loram c omb i nat i on s  whi l e they a r e  h i ghly
s u s c ept i b l e  t o  2 , 4-D . 

Bro adc a s t  a er i al appl i ca t i on s  wou l d  c au s e  the l o s s  o r  s up
pre s s i on o f  the c on i f e r spec i e s c omponent o f  r i gh t -o f -way 
vegetat i on ,  a d e s i red management g oa l . Hardwood spec i e s a r e  
a f fected v a r i ably , shrubs a r e  l i tt l e  a f fec t ed , a n d  g ra s s e s  
and f e rns a r e  unaf fec t ed . Br oad- l eaved f orbs a r e  e l i mi na t ed 
o r  suppr e s s ed t o  some ext ent . Whe r e  r i ght-o f -way vegetat i on 
i s  a d i ve r s e  m i xture of s u s c ep t i b l e  and non s u s c ept i b l e  
spec i e s ,  l ow-to-moderate l o s s i n  spec i e s  and s truc t u r a l  
d i ver s i ty w i l l  occur . Where s u s c ep t i ble spec i e s a r e  d om i 
nant , spec i e s  and s tr u c tu r a l  d i ver s i ty wi l l  b e  enhanc ed by 
r emova l o f  homogeneous s t ands o f  t arget spec i e s . For 
examp l e , dens e , uni form s tand s of red alder wi l l  be e l i m i 
n a t ed by b roadc a s t  app l i ca t i on s ;  spec i e s and s truct u r a l  
d i ve r s i ty wi l l  dev e l op a s  other p l a n t  form s e s tab l i sh and 
grow i n  the spac e c r ea t ed by r emoval  of the uni f orm a lder  
s tand s . 

S i m i l a r ly ,  a t empor a ry r educ t i on i n  t ot a l  p l an t  c over may 
occ u r  i f  t r eat ed veget a t i on i s  uni formly c ompr i s e d  o f  
s u s c ept i b l e  spec i e s . Typ i c a l ly ,  however , abundant c over o f  
shrub s , gra s s e s ,  and f er n s  rema i n s  o r  e st ab l i she s qu i ck l y  
a f t e r  b r oadc a s t  appl i ca t i on s . 
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S pecie.:c.s_
1 ____ _ 

CON I F ERS 

Abies g randis 
(grandfTr_)_ 

A. l as iocarpa 
Tsuha! pine -fir )  

A.  proce ra 
(nobrefir) 

� Li� 5!_�l�� 
"' (incense- ceda r )  

Picea e nge lma n i i  
( EnRelmannspruce )  

P .  si tchens is 
(Sitka spruce) 

P inus contorta  
( lodgepole pine )  

P .  ponde rosa 
(ponderosapi ne ) 

Pseudot suga menziesii 
(Douglas-fir) 

_
_ 

_ 

Thuja plicata 
(western reJCeda r )  

TsuRa heterophyl la 
Vesrern hemiock)-

T a b l e  7 - 3 . Re l a t ive susceptibi l i t y  of common plant species found a l ong BPA t ransmission 
l i ne righ t s-o f-way to various herb i cides applied as broad cast foliage sprays 
by he licopter  in late spring and summer at conve n t ional rates of application 
used by BPA. 

____ _cH�e�r�b�icide Produc t s 2 
Dicamba + 2 , 4-D Pic lo ram -+-2,-i;::-I) ----·------
( Banve l® 7 2 0 )  (Tordon® 101 ) 2 , 4-D ester 
(Banvel® 4-W . S .  + 2 , 4-D) (Amdon® 101) (Esteron 99)  
---------------------Re lat ive Susce p t i b i l i ty3---------------

H H H 

H H H 

H H H 

H H I! 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

Herbic ide Produc t s 2  
Di camba + 2 , 4-D P!cloram + 2 , 4 -D 
( Banvel® 7 2 0 )  ( Tordon® 101 ) 2 , 4 - D  e s t e r  

S pecies ! ( Banvel® 4-W . S .  + 2 , 4-D )  (Amdon® 101 ) (S:o t<crc� n  9 9 )  
---------------------Relat ive Suscept ib i l itY'---------------

HARDWOODS 

Acer macrophyllum 
\b[gleaf maple ) 

Al nus i ncana 
( mountarnalder) 

A. rubra 
(redalde r )  

Arbutus menziesii  
(Paci f i c  mad rone ) 

Castanopsis chrysophylla 
( golden chfnkapin)  

Co rnus nutallii 
( Pacific dogwood )  

Fraxinus l a t ifolia 
( Oregon ash) 

Li t hocarpus densif lo rus 
( tanoak ) 

Populus t remuloides 
( quaking aspen) 

P.  t r i chocarpa 
(black co t t onwood) 

Prunus emarginata 
\b i t t e r  che rry)-

Q. garryana 
(Oregon wil'fte oak ) 

Rhamnus purshiana 
Tea-scar a 

Sa 1 i x  spp . 
T"d I fow)  

H 

H 

M 

M 

H 

H 

M 

M 

M 

M M 

H H 

I. H 

H M 

M M 

M 

M 

M 

H H 

H H 

H M 

M M 

M 

M M 



T ab l e  7 - 3  ( c o n t d )  

---·------ -

Herbicide Products2  
Drc-arnha + 2 , 4-n ----p1c1oram+2�-n-------
( Banve 1• 720)  ( To rdon® 101 ) 2 , 4-D e s ter 

S p e c i e s 1 ( Banve l® 4-W , S ,  + 2 , 4-D )  (Am<lon® 10 1 ) (Esteron 99)  
----- --�-------------------Re l at ive Susc ep t  i bi iTti'_:-_-_:-__:-_::�----=-.=-.=-:-:=-:== 
S H R U B S  AN D V I N E S  

Ace r  c i rcinatum 
(vine maple)-

Arctos taphylos s p p .  
( manzan i t a )  --

Ce anothus s p p .  
CCe anothus ) 

Co rylus  cornuta 
\Wes te rn-hiiz-eT) 

Gaultheria  shal lon 
(salal_) __ ----

� Holodi s cus  d i scolor  
� (ocea 11Spray_) ___ _ 

Rhododendron 111_ac rophyl lum 
( Pac i f ic rhododendron)  

Rhus d i ve r s i loha 
(p0Is0!103k) __ _ 

Rubus parvi f l orus 
( t himbTCllcrry)-

R. procerus 
(Himalaya11-blackbe r r y )  

R .  spectabilis 
( s aTmon terry)-
R. u r s inus 

(tra i l ing-bl ackhe rry ) 

Samhucus s p p .  
(efdir1'e-rry  l 

Symphoricarpos s p p .  
( snowberry)--

V a c c i nium spp . 
Chuckle-ber r y )  

H 

H H H 

H I! H 

H H 

R R R 

H H 

R R R 

H 

s 

H 

H 

M 

H I! 

R s 

S pe cies 1 

�-�--���-----H_e_r_b�i-=c_i.,;d_e Produc ts  2 
Dicamba + 2 , 4-D Piclo ram + 2 , 4__:-D 
( Banvel® 720)  (Tordon® 1 0 1 )  2 , 4-D e s te r  
( Banvel® 4-W , S ,  + 2 , 4-D )  (Amdon® 1 0 1 )  ( E o t e ro� 9 9 )  
---------------------Relative Suscept ib i l i t y '----------- ----

H E R B S  

Annual grasses  R R R 

Perennial  gras ses R R R 

Broadleaf  forbs H H H 

Ferns R R R 

lwithin each broad taxonomi c group , species are a rranged in alaphabe t i c a l  order  accord
ing to their scientific  name . 

2 Dicamb a ,  picloram , 2 , 4-D amine , and 2 , 4 -D e s t e r  formulations a re  rur� l y , i f  
eve r ,  applied separa t e l y  a s  aerial fol iage sprays t o  BPA t ransmisSion line r ights -o f 
w a y .  They a r e  usual ly applied in some f o rm of  mixture as indi cated i n  t h e  tabl e .  
Therefore , t h e  relat ive species  s u s ce p t i b i l i t i e s  given in  t\1e table repr� s e 11 t  
re sponses of these plants to t h e  des ignated he rbicide mixture , ratt1er than to 
i nd i vidual herb i c i d e s .  

3
Relative susceptibilities are pr:inarily based o n  inforrration provided i n  Newton , M .  and 
F .  B .  Knight ( 198 1 .  Hancll:xx:Jk of weed and insect control chemicals for forest n'source 
ITBnagers . Tirrber Press ,  Beaverton , OR) , coupled with professional experience . Other 
pertinent sources are : Oregon State University Extension Service ( 1 982 ) and Gr uti<o',1:oki 
( 1 98 1 ) . Code is translated as follows : 

H 

H 

R 

Highly suscep tible ( e . g . , complete  kill or long-t erm cont rol ) .  

Mod e r a t e l y  suscept ible ( e . g . , temporary de f o l i ation o r  die-back o f  t e rm i n a l  po rtion 
of  plan t ) .  

Slightly susce p t ib l e  ( e . g . , partial  d e f o l i a t ion o r  te rminal inj u ry ) .  

Re s i s t ant ( e . g . , mani f e s t i n g  few,  i f  any , visual s ymptoms o f  he rbicide  inj u ry ) .  



B r oadc a s t  h e rbi c i de i mpac t s  on nonta rg e t  spec i e s  d epend on 
the r e l a t i ve s el ec t i vi ty of the herbi c i d e  formu l a t i on u s ed . 
As i s  e v i dent i n  Tabl e  7 - 3 ,  the b r oa dc a s t  herbi c i de c omb i na
t i on s  u s e d  by BPA a r e  r e l a t i ve l y  s e l e c t i ve for  t a l l -grow i ng 
t arg et spec i e s  ( i . e . , c on i f e r s  and s ome hardwoods ) .  Non
t a rg e t  spec i e s  a f fected a r e  s om e  shrub spec i e s  and broa d 
l eaved f orbs i n  genera l . B r oad- l eaved f orbs m a y  i nc l ude 
nox i ou s  weed s and there f o r e  they may a l s o  c on s t i t ut e t a rg e t  
p l ant spec i e s  dur i ng weed c on t r o l  p r o j ec t s . A l t ernat i ve ly ,  
broad-l eaved forbs c oul d be i mportant forage spec i e s f o r  e l k  
a nd d e e r . 

Whe r e  d e n s e  s t and s o f  t a l l -growing t arg et spec i e s  occupy 
r i ght s -o f -way , t reatment wi th broadc a s t  chem i c a l s  w i l l  
enhanc e the occur rence o f  nontarg e t  shrub , gra s s ,  and forb 
spec i e s . Typ i c a l ly ,  ther e  i s  a s u rge in he rbac eou s c ov e r  on 
s i t e s  opened up by r emova l o f  d en s e  tree o r  shrub over
s t or i e s  ( Newt on and Dos t  1 9 81 ) . Spec i e s  whos e  s e ed s a r e  
c a r r i ed b y  w i nd o r  b i rd s  genera l ly w i l l  be the f i r s t  t o  
c o l on i z e  new g r owi ng spac e s .  

Depend i ng on the r e lat i ve s e l ec t i v i ty o f  herb i c i d e s  u s ed i n  
broadc a s t  appl i c a t i on s , the l ong-t e rm r e s u l t  w i l l  be the 
e s tabl i shment of l ow-g r ow i ng c ommuni t i e s  ( g r a s s e s  and shrubs 
i n  part i cu l a r ) of non s u s c ept i b l e  p l an t  spec i e s . As pr a c 
t i c ed b y  BPA, n o t  a l l  t a l l -g r ow i ng p l an t s  c an b e  c ont r o l l ed 
by broadca s t  app l i c at i on s , nec e s s i tat i ng manua l o r  spot 
chem i c a l  t r eatment s at p er i od i c  i nt e r va l s  ( e very th i rd o r  
fourth t reatment rotat i on ,  i . e . , e ve ry 1 0 - 2 0  yea r s  we s t  o f  
the Ca scades ) .  Br oadc a s t  appl i c a t i on s  o f t en o n l y  s tunt o r  
s e t  b a c k  t a l l -grow i ng p l ant s ( e spec i a l ly c on i f er s )  d u e  t o  
v a r i ab i l i ty i n  i nd i v i du a l  p l ant a nd spec i e s  s u scept ib i l i ty 
t o  a g i ven chem i c a l ,  r a t e  o f  appl i c at i on ,  and t i m i ng o f  
app l i c a t i on . A s  a r e su l t , s ome t a l l -g r owi ng p l ant s w i l l  
survi ve typ i c a l  broadc a s t  appl i c a t i on s . 

At the most e x t r eme , potent i a l  i mpac t s  o f  b r oa d c a s t  chem i c a l  
method s a r e  the e s tabl i shment o f  s i ng l e-layer plant  c ommu n i 
t i e s o f  g r a s s e s  and f erns , the r emov a l  o f  a l l  v eget at i on 
c ov e r  whe r e  a l l  spe c i e s  pre s ent a r e  suscept i b l e , o r  sub s t a n
t i a l  l os s e s o f  s u s c ept ibl e nont arget p l ant spec i e s . Th e s e  
i mpac t s  c a n  be m i t i gated sub s tant i a l ly throu gh i nc o rporat i on 
o f  s ev e r a l  measur e s . H e rb i c i de s  u s ed i n  b r oadc a s t  app l i ca
t i on s  shou l d  be h i ghly-s e l ect i ve f o r  the t a l l -grow i ng o r  
other p r ob l em spec i e s  o n  a s i t e . Th i s mea s u r e  w ou l d  a l l ow 
max i mum r e tent i on o f  nonprob l e m  shrub s , provi d i ng s tr u c t u r a l  
d i ve r s i ty ,  max i mum r e t ent i on o f  nonprob l em veg e t a t i on c ov e r ,  
and m i n i mum i mpac t t o  non t a rg e t  p l ant spec i e s . 

Whe r e  m i xed spec i e s st and s o f  s u sc ept i b l e  t arg e t  spec i e s  a nd 
s u s c ept i b l e  non t a rg e t  spec i e s occ u r , the u s e  o f  broa dc a s t  
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chem i c a l  method s  shou ld be m i n i m i z ed , due t o  potent i a l  
i mpac t s  t o  non t a rg e t  p lant s .  Broadca s t  appl i ca t ions  shou ld 
be r e s t r i c t ed to u n i form , monotyp i c  s tand s o f  s u s c ept i b l e  
t a rg e t  spec i e s . I f  u s ed i n  the s e  s i tuat i on s , a pot en t i a l  
bene f i c i a l  i mpact shou l d  r e s u l t  s in c e  s uppr e s s i on o f  the 
dom i nant t a rg e t  spec i e s  may a l l ow the deve l opment of stand s 
w i th greater  s tr u c t u r a l  and spec i e s  d i ve r s i ty .  

Spot Chem i c a l  Me thod s .  Spot herbi c i d e  me thod s a r e  s e l ec t i ve 
i n  that only i nd i v i dua l p l ant s or c lumps o f  p l ant s a r e 
t r e a t ed . Long -t erm reduc t i on s  i n  s tr uc t u ra l  a nd spec i e s  
d i ve r s i ty c a n  b e  l i m i t ed t o  the e x t ent n ec e s s a ry t o  meet 
vege ta t i on management ob j ec t i ve s .  Vi rtua l ly no l ong-t e r m  
reduc t i on s  i n  t o t a l  p l a n t  c over occ u r , a s  l ong a s  unders tory 
vegeta t i on i s  pr e s ent or e s tab l i she s qu i ck ly beneath t r ea t ed 
t r e e s  or shrubs . 

Nontarget spec i e s  may i nc r e a s e i n  numbe r  a nd d en s i ty a s  
add i t i ona l grow i ng spa c e  i s  c rea ted . The long-t e r m  i mpac t  
o f  spot chem i ca l  m e thods i s  the e s tabl i shment a nd ma i nt e
nanc e o f  heterogeneou s low-gr ow i ng c ommun i t i e s  o f  non t a rg e t  
spec i e s . 

Manua l Method s .  Manua l t r eatmen t s  a l s o a r e  s e l ec t i ve s i nce 
only t a rg e t  spec i e s  a r e  r emoved . Vi rtua l ly no i mpa c t s  t o  
veget a t i on a r e  ant i c i pated beyond that n ec e s s ary t o  meet 
management ob j ec t i ve s . Nont a rg e t  spec i e s  pr e s enc e may b e  
e nhanced by r emova l o f  t arget spec i e s . Al t e r na t i ve ly , i f  
r emoved ta rget p l ant s a r e  sprou t er s ,  and i f  they a r e  not 
t r ea t ed w i th herbi c i des  to p r e vent spr out i ng ,  d en s e mono
typ i c  sprout s t and s may develop . In w e s t e r n  Oregon and 
Wa sh i ngton , manua l c u t t i ng of spr ou t i ng spec i e s  r e s u l t s  i n  
r ap i d  r e s u rg enc e o f  sprout s t o  near  or i g i na l  he i ght , some
t i mes w i th i n  t wo yea r s  a f t e r  t r ea tment . Spr out d ens i ty may 
be up to f i ve t i me s tha t  of the o r i g i na l  s tand ( Newton and 
Do s t  1 9 81 ) . 

Mecha n i c a l  Method s . The s e  t r ea tment s have s i gn i f i c ant 
pot ent i a l  t o  adve r s ely a f fe c t  veget a t i on in seve r a l  way s . 
Mechan i c a l  t r eatment s a r e  nons e l ec t i ve i n  tha t a l l  p lants i n  
a t re a t e d  a r e a  a r e  r emoved , e i ther  by sc a r i f i c at i on o f  the 
s o i l  s u r f a c e  o r  by m echan i z ed mower s a nd b r u shc u t t e r s . 
Veget at i on i s  tota l ly r emoved o r  reduced t o  l ow ground cover 
o f  g r a s s e s , f orb s , and shrub s t umps . S t r u c t u r a l  d i ver s i ty 
of  vegeta t i on i s  severely reduced for  the per i od o f  t i me 
neces sary for substan t i a l  r egr owth of a m i x t u r e  of p l ant 
type s and s i z e s  ( i . e . , s e veral  or more yea r s ) .  
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Newton a nd Do s t  ( 1 9 81 ) r eport tha t f ol low i ng s c a r i f i ca t i on 
for  t i mb e r  s i t e prepa rat i on i n  w e s t e r n  Oregon and Wa shi ng
t o n ,  70 perc ent of b ru sh p lant s a r e k i l l ed .  Expo sure o f  
ba r e  m i nera l s o i l i s  favorab l e  f o r  germ i na t i on of  l i gh t 
s e eded spec i e s s uch a s  g r a s s e s  a n d  a ld e r . Some shrubs 
r e sprout from s u rv i v i ng root sys t em s . The r e s u l t  i s  a n  open 
s tand o f  woody p lant s s u r r ounded by d ens e c over o f  g r a s s e s  
and f orb s f o r  u p  t o  f ou r  yea r s  a f t e r  scar i f i c a t i on . Dom i 
nant woody p lant s a r e  l a rg e  ha rdwood s whos e  s tumps c ou l d  not 
be removed , germ i nat i ng shrub s such as elderbe r ry , and 
shrubs p r opaga t i ng f r om root p i ec e s  ( e . g . ,  s a lmonbe r ry a nd 
blackbe r ry ) .  

On s ome s i t e s , g r a s s  cover e s t ab l i shi ng a f t e r  s c a r i f i c a t i on 
i s  r e s i s ta n t  t o  i nva s i on by seed l i ng s  o f  woody plant s .  Mor e  
typ i c a l ly ,  however , gr a s s e s  g r ow poorly on a c i d i c , nut r i ent
d e f i c i en t  f or e s t  s oi l s ; such s i t e s  prov i d e  favorabl e  
s e edbed s f o r  e st ab l i shment o f  t a l l-g r ow i ng t r ee s e ed l i ng s  
( Taber 1 9 7 7 ) . 

Mechan i c a l  c u t t i ng o r  f la i l i ng o f  r ight-of-way v egeta t i on 
i nd u c e s  abundant sprou t i ng and root sucke r i ng by many woody 
spec i e s  ( Ne wton a nd Do s t  1 9 81 ) . For examp l e , mapl e s , b lack
be r r i e s , and s a l monber ry thr i v e  on r epeated c u t t i ng by 
machi nes . De nse hedges of  sprou t s  a re produced , d om i n a t ed 
by the spec i e s w i th the mos t  r ap i d  growth r a t e s  ( e . g . ,  b i g
l ea f  map le ) .  

Mechan i c a l  me thods i n  g eneral  c a u s e  s ubs tant i a l  r educ t i on s  
i n  s t ructura l d i ver s i ty f o r  a per i od o f  yea r s , and r emove 
nonta rg e t  a s  we l l  a s  t ar g e t  spec i e s . Reduc t i ons i n  p lant 
c ov e r  are nea r ly tota l w i th s c a r i f i ca t i on , whi l e ,  w i th 
c ut t i ng o r  f la i l i ng ,  r e s i dua l g r ound c over i s  l i m i t ed t o  
gra s s e s , f orbs and b ru sh s tump s . 

Adv e r s e  i mpac t s  of  mecha n i c a l  m e thods c ou ld be m i t i ga t ed . 
Reduc t i on s  i n  s tructur a l  d i ve r s i ty and nonta rg e t  spec i e s c a n  
be m i n i m i zed by a v o i d i ng u n i f orm mecha n i c a l  t r eatment s o n  
l a rge a r ea s ; the s e  t echn i qu e s  c a n  be l i mi t ed t o  pat ch e s  or 
pr edom i nant ly t arget veget a t i on s c a t t e r ed a long r i gh t s - o f 
way . Int erven i ng patch e s  c a n  be ma i n t a i ned w i th other 
t r eatment method s . Reduc t i on s  i n  t ota l p lant c ov e r  c an b e  
avo i d ed by u s e o f  mow i ng a n d  f la i l i ng mach i n e s  i n s t ea d  of  
s ca r i f i c a t i on t echn i que s . 

B i o l og i ca l Me thod s .  B i ol og i ca l  m e thod s enta i l  the u s e o f  
b i olog i c a l  orga n i sms a n d  na tu ra l vegetat i on dynam i c s t o  
pre vent the e s tab l i shment o f  t a l l-growing t arget spec i e s . 
When th i s  prevent a t i v e  s tr ategy i s  not t ot a l ly succ e s s f u l  
a nd t a l l -growing p lant s e s tabl i sh ,  manua l o r  spot chem i c a l  
treatmen t s  mu s t  b e  u s ed . 
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Pr e s c r i bed g r a z i ng u s i ng sheep o r  goats  ha s the f o l low i ng 
e f fec t s : sprout s and low t op-growth o f  several  spec i e s  o f  
woody hardwoods a nd shrubs a r e  r emoved , t a l l  and l e s s  
pa latabl e spec i e s  a r e  l e f t , and pa l a t ab l e  gra s s e s  and forbs 
are c on s umed . The s uc c e s s  of thi s method d epend s on the 
pa l a t ab i l i ty and the r e f o r e  the r e l a t i ve c on t r o l  of t a l l 
g r ow i ng t arg et spec i e s . Fo r s ome spec i e s ,  palatab i l i ty may 
be l i m i t ed to a br i e f pe r i od i n  spri ng when new growth 
beg i n s . S i mulat i on mod e l i ng o f  sheep g r a z i ng on B PA r i ght s 
o f -way ha s i nd i c a t ed tha t l i m i t ed control o f  t a rg e t  spec i e s  
wou l d  occur , pr i ma r i ly due t o  l ow palatab i l i ty o f  t a l l
grow i ng c on i f e r s  and red a l d e r  ( Zamora a nd Ne l son n . d . ) .  

Th e general t endency under g r a z i ng i s  for  brush t o  be 
c on t r ol l ed , to s ome extent , and f o r  herbaceous cover to 
i nc r e a s e  ( Newton a nd Do s t  1 9 81 ) . On d ry s i t e s , dense h e rb 
cover wi l l  i nhib i t  e st ab l i shment o f  c on i f e r  seed l i ng s . On 
wet s i t e s , dense  herb c over w i l l  i nh i b i t  i nva s i on by 
l i ght -seeded shrub s  and ha rdwood s .  In w e s t e r n  Wa shi ngton , 
howeve r ,  b i gl e a f  maple g r ows s o  r ap i d ly that sprout s a r e  out 
o f  reach o f  graze r s  by the end o f  th e f i r s t  yea r a f t e r  
c u t t i ng . 

E s tabl i shment o f  s t abl e , l ow-gr owi ng s tands o f  veget a t i on i s  
a n  exper i ment a l  b i olog i c a l  m e thod a i med a t  a c c e l e ra t i ng the 
g eneral t end ency o f  r i ght-o f-way v egetat i on under chem i c a l  
a n d  manua l method s . Whe r e  ta l l -growi ng spec i e s  a r e  c on
s i s t ent ly r emoved , l ow-g r owi ng c ommun i t i e s r ema i n . The 
s tab i l i ty o f  the s e  c ommun i t i e s  can be enhanc ed by management 
a c t i v i t i e s  f avor i ng l ow-growing spec i e s  that r e s i s t  t r ee 
i nva s i on thr ough c ompet i t i on f o r  spac e ,  l i ght , and mo i s t u r e  
o r  through a l l elopath i c  by-p r oduc t s  ( i . e . ,  chem i c a l s  p r o
duced by s ome spec i e s  tha t i nh ib i t  the gr owth o f  o the r 
sp ec i es ) .  C e r t a i n  g r a s s  and shrub spec i es have these 
e f f ec t s  and can be f avored by plant i ng ,  f e rt i l i z i ng , and 
s e l ec t i ve r emoval of  t al l e r  spec i e s . 

Wi ldl i f e management a s  a r i ght -o f -way ma i nt enance t echn i que 
i nvolves a c omb i na t i on of  the p r e v i ou s  t wo method s , except 
that w i l d  herb i vo r e s  ( dee r , e l k , rodent s )  prov i d e  gr a z i ng 
c on t r ol i n s t ead o f  d ome s t i c  l i ve s t ock . Ag a i n ,  spot chem i c a l  
o r  manua l me thod s mu s t  be r e l i ed upon f o r  control o f  t a l l 
g r ow i ng p l a n t s  that e sc ape b i o l og i ca l  c ontrol ( Taber 1 9 81 ) . 

B i olog i ca l  c on t r o l  i mpac t s  on veget at i on wou l d  be v i rtually 
n i l ;  s t r u c t u r a l  d i ve r s i ty i s  l i m i t ed only i ns o f a r  a s  
nec e s s a ry t o  e f f i c i ent ly meet c learanc e cr i t er i a ,  dense  
vegetat i on c over i s  genera l ly ma i nt a i ned , and nont arget 
spec i e s  are f avored in ord e r  to i nh ib i t  t a rg e t  spec i e s . 
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Wat e r  Qua l i ty and F i sher i e s  

The f o l l ow i ng s ec t i on s  de s c r i be the probabl e  env i ronment a l  
c on s equenc e s  o f  a l t e rnat i ve vegetat i on c ont rol methods on 
wat e r  qua l i ty and f i sher i e s . 

Feat ur e s  o f  Wa t e r shed s that Mod i fy Impact s 

Several wa t e r shed featu r e s  may magn i fy i mpac t s  on wat e r  
qua l i ty a n d  a qua t i c  c ommun i t i e s . Coa r s e ,  r ocky s o i l s  have 
low wat e r -r e t ent i on capab i l i ty ,  a r e read i ly leached , and a re 
e a s i ly d i s t u rbed . D i s t u rbed s o i l s  a re h i gh ly s u s c ept i b l e  t o  
w i nd and w a t e r  eros i on ;  any r edu c t i on s  i n  vegetat i on cover 
c a n  exac e rbat e  e ro s i on .  S t eep s l ope s i nc r e a s e  the quant i ty 
o f  s u r f a c e  runof f and d e c r ea s e  r e t ent i on t i me , the r eby c on
c e nt r a t i ng a ny s ed i ment o r  chem i c a l  r uno f f  i nt o  a short e r  
t i me spa n . 

Other w a t e r shed f ea t u r e s  may t end t o  m i n i m i ze o r  r educ e the 
i mpa c t s of vegetat i on management prac t i c e s . A s o i l ma t r i x  
h i gh i n  o rgan i c  ma t t e r  t yp i ca l ly b i nds many chem i c a l  c om
pound s ,  prevent i ng the movement of chem i ca l s  away from 
app l i ca t i on s i t e s . Cont i nuous gr ound c over o f  vegetat i on 
and plant l i t t e r  m i n i m i z e s  s u r f a c e  r unof f and r educ e s  s o i l 
e r os i on .  F i na l ly ,  h i gh a e r a t i on o f  s o i l a nd h i gh o rg a n i c  
mat t e r  c ont ent s f o s t e r  growth of s o i l m i crob e s  and fung i 
whi ch c a n  b i odeg r ade chem i c a l s . So i l  f ung i a r e  i mport ant t o  
wat er qua l i ty bec a u s e  o f  the i r  r o l e  i n  nu t r i en t  a n d  s o l u t e  
ret ent i on ( U . S .  Envi ronment a l  Protec t i on Ag ency 1 9 7 7 ) . 

The o r i e nt a t i on and s l op e  o f  a r i ght-o f -way i n  r e la t i on t o  a 
water  body a l so plays a ma j or r o l e  i n  mod i fy i ng i mpac t s  on 
wat e r  qua l i ty and f i she r i e s . I f  a r i ght -o f -way i s  p e rpen
d i cular  to a s t r e am ,  env i r onment a l  e f fe c t s  i n i t i a l ly r each 
the s t ream i n  a l oca l i z e d  a re a , and the i nt ens i t y  o f  the 
e f fect s o f t en depends on the s l ope . On the other hand , a 
r i ght -o f -way r unn i ng paral l e l  t o  a s t ream may i nf lu enc e the 
s tr e am over a l ong er d i s ta nc e , d epend i ng on the s lope o f  the 
t e r ra i n  and r i ght -o f -way d i s t a nc e  from the s tream . 

De s c r ipt i on o f  Types of Pot ent i a l  I mpac t s  

Wat er Quant i ty .  Reduc t i on i n  plant b i oma s s  i ncrea s e s  s o i l  
mo i st u r e  and thereby s u r f a c e  runo f f  and w a t e r  y i e ld by 
r educ i ng plant c on sumpt i on and t ransp i r at i on los s e s .  
Howeve r , the s u r f a c e  a r ea a f f e c t ed on a w a t e r shed by r i ght 
o f -way veget a t i on management i s  u s ua l ly very sma l l ,  and 
actual y i el d  o f  a dd i t i onal water i s  pr obably i n s i gn i f i c ant . 
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S e d i menta t i on and S t r eambank Eros i on . Vege tat i on on a 
wa t e r shed i s  a n  i mportant fac t or i n  redu c i ng soi l e r os i on 
because r o o t s  a c t  t o  b i nd s o i l s ,  a nd above-gr ound p lant 
s tr uc t u r e s  redu c e  the rate o f  f low o f  su r f a c e  wa t e r  and the 
movement o f  s o i l part i c le s . Ripa r i an v egeta t i on s tab i l i z e s  
s t reambank s .  Remova l  or a l t e r a t i on o f  vege t at i on on a 
wa t e r shed may i ncr ementa l ly i nc r e a s e  s o i l e r os i on r a t e s , and 
the r eby s e d i m ent d epos i t i on i n  wa t e r  c ou r s e s . Remova l o f  
vegeta t i on a l ong s tr eams may encou r age i n  s ome c a s e s  
i nd i s c r i m i na t e  s t r eam cros s i ng s  b y  o f f -h i ghway veh i c l e s .  

S e d i ment s d epo s i t ed i nt o  s t r eams o r  l ak e s  a s  the r e s u l t  o f  
a c c e l e ra t ed s o i l e ro s i on may a dver s e ly a f f e c t  wat e r  qua l i ty 
and a quat i c  l i f e i n  s ev e r a l  w ays . Tu rbi d i ty c a u s ed by s u s 
pended sed i ment s r edu c e s  l i ght penetra t i on ,  th er eby r educ i ng 
phot osynthes i s  a nd a qua t i c  p l ant p r oduct i on .  F i sh d epend on 
a qua t i c  i n s e c t s  for f ood ; the s e  i ns ec t s  t rap and f ee d  on 
f r agment s of p l ant m a t er i a l  gr own i n  the s tr e am or b l own o r  
wa shed i n t o  t h e  s t ream . Above norma l amount s o f  s ed i ment 
not only i nt e r f er e  w i th p lant gr owth but w i th the ab i l i ty of 
a quat i c  i ns ec t s  t o  capt u r e  plant fragment s .  Sed i ment may 
act as a n  abra s i ve o r  bury s ed ent a ry and t ube-d w e l l i ng 
i ns e ct s . The s e  event s typ i ca l ly redu c e  produc t i on through
out the f ood cha i n .  

An i mport ant examp l e  o f  the e f f e c t s  o f  a c c e l e ra t ed e r os i on 
c onc erns  the produc t i on o f  sa lmon and s t e e lhead t rout . Many 
s a lmon i d  f i shes  spawn only i n  a r e a s  wher e  bot t om g r a v e l s  a r e  
o f  appropr i a t e  s i z e and lack i ng i n  f i ne s ed i ment s .  Exc e s 
s i ve d epos i t i ons o f  f i ne s ed iment s r educe the f low o f  w a t e r  
and oxygen through bot t om gra v e l s ,  s u f f ocat i ng egg s and 
l owe r i ng spawn i ng succ e s s .  La rg e  quant i t i e s  o f  f i ne s ed i 
ment s may c log f i sh g i l l s , l ea d i ng t o  oxygen d e f i c i ency and 
d ea th . Ca r e l e s s  t i mber harve s t , r oad c onstruc t i on and 
urba n i za t i on can be ma j or cau s e s  o f  a c c e l e r a t ed eros i on .  

E l evated S t r eam Temper atur e s . A s ma l l  s tr eam genera l ly ha s 
a l ow r e s i s tanc e t o  a i r  t empe r a t u r e  change s becau s e  i t s  
s u r f ac e  a re a  t o  v olume r at i o  i s  s u f f i c i ent ly h i gh t o  p r ov i de 
l i t t l e  hea t -hold i ng capac i ty . The r emova l o f  r i pa r i a n vege
t a t i on a l ong a s t r eam a l lows expos u r e  t o  d i r e c t  s ol a r  
r ad i at i on . A number o f  s tud i e s  have shown tha t  s t ream t em
peratur e s  r i se when r e lat i vely short s ec t i on s  of s tr eam a r e  
expos ed t o  d i r e c t  sunl i ght ( We s t  Vi rg i n i a  Uni ve r s i ty 1 9 7 8 ) . 
For e xamp l e , B r own e t  a l .  ( 1 9 71 ) f ou nd a t emperature 
i nc r e a s e  o f  7 . 2°c ( 1 3°F ) a f t e r  e xpos i ng 4 6  meters  ( 1 5 0  
f ee t ) o f  a smal l Oregon s t ream t o  d i r ec t  sola r rad i a t i on .  
Ex c e s s i ve ly e l evat ed s t ream t emperatures  a f fect  th e 
m etabo l i s m  o f  aquat i c  o rgan i sm s ,  i nh i b i t  r eproduc t i on i n  
s ome spec i e s ,  and may k i l l c o ld-wat e r  spec i e s  s u ch a s  t r ou t  
a n d  sa lmon . 
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He rb i c i de Contami nat i on .  He rb i c i de s  a r e  gene r a lly c on s i d 
e r ed t o  b e  l e s s  threa t en i ng t o  wat e r  qua l i ty a n d  f i sher i e s  
than i n sec t i c i de s . Th i s  i s  becau s e  the proc e s s e s  o f  p lant 
growth and metabol i sm tha t herbi c i d e s  are d e s i gned to a f f e c t  
a r e  s ub s t ant i a l ly d i f f erent f r om the p r oce s s e s  o f  i n s e c t  a nd 
animal  g r ow th and metabol i sm .  Nev e r the l e s s ,  herb i c i de con
t am i na t i on of s u r f ac e  water a nd gr ound water i s  of c oncern , 
e spec i a l ly when water  i s  d i verted t o  i r r igat i on o r  d ome s t i c  
u s e  down s t r eam o f  the appl i ca t i on s i te . 

Impac t s  o f  herbi c i d e s  on wat e r  qua l i ty and f i sher i e s  a r e  
medi ated by s everal  f a c t o r s . Herbi c i de s  d o  not d epend on 
l a rge numbe r s  of sma l l  drop s  for c overage of t a rg e t  a r ea s . 
Un l i ke w i th i ns ec t i c i de app l i c a t i ons , b r oadc a s t  herbi c i d e  
equ i pment m i ni m i z e s  sma l l  drop s , a n d  o f f -t a rg e t  movement 
( i . e . , d r i f t ) i s  l i m i t e d . A c er t a i n  l evel of t ox i c i ty i s  
i nherent t o  each chemi c a l , but the degr ee o f  ha z a r d  i s  not . 
He rbi c id e  t ox i c i ty ,  and d u r a t i on and amount o f  e xposure 
d e t e r m i ne the l e v e l  of  r i s k o r  the haz a r d  to  f i sh and other 
aqua t i c  l i fe .  

I n t e r ac t i on s  between a chem i c a l  and the s t r eam e nv i r onment 
a l t er the d egr e e  o f  haz a r d  to aquat i c  l i f e . S tr e am s i d e  
c over m ay i nt erc ept spr ay d r op l e t s  and reduce the amount o f  
chem i c a l  r each i ng a s t r eam s u r f ac e . Depth o f  wat e r  and not 
s u r f ac e  d i mens i on s  of the w a t e r  b ody d e t e r m i n e s  chem i ca l  
c onc entrat i on .  Sprays a r e  i nt ended t o  cover a uni t o f  s u r 
f a c e  a re a , b u t  c oncent r a t i on i n  w a t e r  i s  volume- d ependent . 
Tox i c i ty for aquat i c  o rgan i sm s  i s  dependent on conc en t ra t i on 
o f  the chem i c a l . 

S t ream s ed i ment s and organ i c  d et r i ta l  m a t t e r  prov i d e  s i t e s  
f or chemi c a l  a d s o rpt i on . Ads o rpt i on r educ e s  the e f fec t i v e  
c onc entr a t i on i n  wate r ,  a n d  a d s orbe d  molecules a r e  not 
b i o l og i c a l ly act i ve . Ad s o rpt i v e  c apac i ty i s  a f f e c t e d  by 
t urbulenc e , ve loc i ty and the amount o f  s u spended s e d i ment 
and organ i c  mat t e r  in the s tream . On the o the r hand , 
adsorpt i on means that a chem i c a l  p e r s i st s  i n  a n  a r e a  f or a 
l onger per i od o f  t i me , even i f  e f f ec t i ve concent ra t i on i n  
the water  i s  r educed . 

The v e l oc i ty o f  a s t r eam g r e a t ly i nf luenc e s  the d u r a t i on o f  
exposur e t o  the i n i t i a l  c oncen t r a t i on .  The t emper a t u r e , 
chem i s try , and oxygen c ontent o f  the s t r eam a f fe c t s  the r a t e  
o f  b i od e gradat i o n  o f  the chemi c a l . 

Herb i c i de s  a re not purpo s e f u l ly appl i ed by BPA t o  a qua t i c  
vegetat i on s , and the r e f o r e  r a r e ly appea r  i n  wat e r  a t  det e c 
t ab l e  l ev e l s . The m o s t  c ommon i mpact s  o f  s i l v i c u l t u r a l  
herb i c i d e  u s e  on wat e r  qua l i ty a n d  f i sheri e s  re s u l t  from 
change s  i n  l ea f  and l i t t e r f al l ,  i ns e c t  p opul a t i on s , and 
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p e rhaps s t r eam shad i ng ( U . S .  Env i r onmenta l  Protec t i on Ag ency 
1 9 7 7 ) . I n  s i l v i c ul t ur e , exten s i ve a r ea s o f  wat e r shed may be 
t r eated . I n  r i ght-o f-way ma i n t enanc e a c t i vi ty ,  howeve r ,  
thos e  i mpa c t s  a r e  u s ua l ly i n s i gn i f i cant becau s e  o f  th e sma l l  
land s u r f a c e  a rea s i nvolved . 

The routes  of  herb i c i de movement f r om appl i ca t i on s i t e s  i nto 
wat e r  have been stud i ed in d e ta i l . Thorough r e v i e w s  hav e  
b e e n  p r epared b y  U . S .  Envi ronment a l  Protect i on Ag ency 
( 1 9 7 7 ) , Gha s s emi et a l . ( 1 9 81 ) and Nor r i s ( 1 9 81 ) . Di rec t 
app l i cat i on ,  chemi ca l  d r i f t , and t r ans locat i on a re ma j or 
rout e s  o f  pot ent i a l  c ontami nat i on .  

Di r e c t  App l i cat i on a nd Ch emi ca l  D r i ft - - BPA ha s e s tabli shed 
gu i d e l i n e s  and s tanda r d s  f o r  herb i c i d e app l i ca t i on t o  m i n i 
m i ze the p r obab i l i ty o f  d i rect appl i c at i on o f  herb i c i d e s  t o  
wa t e r  s u r f a c e s .  The precau t i on s ,  howeve r ,  d o  not e l i m i na t e  
the potent i a l  f o r  d i rect c ontact w i th w a t e r  s u r f a c e s  becau s e  
v e ry sma l l  s t r eam s , ephemera l s t ream bed s ,  a nd seep area s 
may be h i dden f r om v i ew ,  e spec i a l ly d u r i ng a e r i a l  app l i c a
t i on .  Mob i l i zat ion o f  r e s i du e s  o f  pe r s i s t ent herb i c i de s  i n  
ephemer a l  s t r eam channe l s  c an occur when a s t r eam i s  charged 
by s u rfac e runof f .  Unu sual  mi c r o s c a l e  w i nd cur rent s and 
a c c i denta l appl i ca t i on s  or sp i l l s  may r e s u l t  i n  chem i c a l s  
reach i ng wa t e r  su r face s .  Di r e c t  app l i ca t i on a n d  d r i f t  t o  
s u r f a c e  w a t e r s  o r  ephemeral  s t r eam chann e l s  a r e  the most  
i mport ant rout e s  o f  herb i c i da l  c ontam i na t i on o f  wat e r  
bod i e s , even f or the ph enoxy herb i c i de s  ( e . g . , 2 , 4-D ) wh i ch 
a r e  r el a t i vely mob i l e  i n  s o i l  ( Nor r i s  1 9 81 ) . 

Ch em i c a l  Tr a n s l oca t i on - - A l e s s  c ommon route f or herb i c i d e  
c ontami na t i on of  wat e r  oc c u r s when a chem i c a l  i s  tran sported 
by wa t e r  and s oi l  f r om an app l i ca t i on s i t e to a water body . 
Soi l e ros i on i s  probably the ma j or rou t e  o f  herbi c i d e  
t r ans locat i on beca u s e  most  herb i c i de s  a r e  r ead i ly a d s orbed 
to s o i l part i c l e s  and do not l eave the app l i cat i on s i t e 
un l e s s  the s o i l i t s e l f  i s  r emoved . S u r f a c e  runof f may 
t r an s l oca t e  c e rta i n  herb i c i de s , pa rt i cula r l y  thos e  i n  pe l l e t  
or granu l a r  f orm . 

Leach i ng through gr oundwat e r  may occur a f t e r  u s e  o f  herb i 
c i de s  whi ch a r e  not read i ly a d s orbed t o  s o i l pa rt i c l e s ,  
e spec i a l ly when the water  t able i s  c l ose t o  the s ur f a c e . 
Nor r i s  ( 1 9 81 ) found tha t herb i c i d e app l i ca t i on s  t o  mar shy 
a r e a s  c an l ea d  t o  h i gher than e xpec t ed l ev e l s  o f  c ontam i 
nat i on i n  nea rby s t ream s , pa rt i cu l a r ly a f t e r  a he a vy 
r a i n f a l l  ( No r r i s  1 9 7 6 ) . A more d eta i l ed d i scu s s i on o f  
potent i a l  for  herbi c i d e  c ontam i na t i on i s  c ont a i ne d  i n  the 
s e � t i on on Publ i c  Hea l th and Oc c upat i onal Sa fety l a t e r i n  
thi s  chapt e r . 
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O i l Ca r r i e r Cont am i na t i on . Some t echn i qu e s  f o r  g r ound-b a s ed 
herb i c i d e  app l i cat ions  u s e  f u e l  o i l o r  d i e s e l  o i l a s  herb i 
c i de c a r r i e r s . BPA does not u s e  o i l c a r r i e r s  i n  b r oadca s t  
herb i c i d e  app l i c a t i on s , a l though they a r e  u s ed i n  spot spray 
o r  s i ng l e - s t em t r eatment s .  I f  s u f f i c i ent quant i t i e s  o f  o i l 
contam i na t e  wat e r  bod i e s  due t o  sp i l l s  o r  acc i d ent a l  app l i 
c a t i ons , a f i lm o f  o i l may r educ e oxyg en exchange be tween 
the wat e r  and the atmo sphe r e . In s e c t  l a rvae whi ch c ome t o  
the s u r f a c e  f or metabol i c  g a s  e xchange may b e  k i l l ed . Con
c entrat i ons of o i l in solu t i on as l ow as O . l  mg / l  ( O . l  ppm ) 
may cause  t a i nt i ng o f  f i sh f l e sh ( Kopperdahl e t  a l . 1 9 7 5 ) , 
w i th of f -f l avor detected i n  trout held f o r  2 4  hou r s  i n  t e s t  
c ontam i na t i on s  o f  1 0  ppm . A backgr ound s ta t ement on d i e s e l  
oi l i s  c onta i ned i n  Append i x  A .  

Consequenc e s  o f  Al t e rnat i v e  Me thod s 

The fol l ow i ng sect i on s  d i scu s s  the pot ent i a l  i mpac t s  on 
water  qual i ty and f i sher i e s wh i ch c ould b e  e xpec t ed f r om 
each vege t a t i on c ont rol  method under c ons i d erat i on .  Pot en
t i a l  i mpa c t s a r e  s umma r i zed in Tab l e  7 - 4 ; m i t i ga t i on 
mea sure s t o  mi n i m i z e  o r  avo i d  adver s e  e f f ec t s  a r e  not ed . 

Broadca s t  Ch em i c a l  Method s . Af t e r  b roadc a s t  chem i c a l  appl i 
cat i on s , abundant ground cover o f  nonsu s c ept ibl e p l ant s ( s ee 
Vegeta t i on s ec t i on o f  th i s  chapt e r ) and l i t t e r  would r ema i n  
t o  pr event eros i on and s ed i mentat i on .  Mi nor e ro s i on could 
occur f r om use of a c c e s s  roads by g r ound-b a s ed b roadc a s t  
equ ipment . I f  the s e  method s w e r e  u s ed t o  c on t r o l  r ipa r i an 
vegetat i on ,  s tr e ambank eros i on c ou l d  occur . Both s e d i ment 
i npu t s to s t r eam s and s t reambank eros i on w i l l  be ab sent 
where s t r e am s i d e  b u f fer z one s are ob served . 

Growth of non s u s c ept ibl e plant cover rema i n i ng on t reatment 
s i t e s  t a k e s  up nut r i ent s made ava i labl e f r om gradual decom
pos i t i on of k i l l ed plant s .  Th i s  w i l l  m i n i m i ze nu t r i en t  and 
d et r i tu s  b u rdens on s t r eam s . S t r eam b u f f e r  zones a s  
ob s e rved by BPA would f u rther reduce any b u rdens on s t ream 
ecosys t em s . F i na lly , t r eated a r ea s  on r ight s-o f-way c ons t i 
t u t e  sma l l  proport i ons  o f  any one wa t e r shed ; on ly i f  a 
r i ght-of-way para l l e l s  a w a t e r  body f or a s ub s t ant i a l  d i s
t anc e wou l d  t r e a t e d  vegetat i on be a ma j or sou r c e  o f  tota l 
d et r i tu s  i nput . Br oadc a st chem i c a l  t echn i ques  w ou l d  not 
cau s e  elevated s t r eam t emperatu r e s  s o  l ong as s treams i d e  
vegetat i on i s  n o t  t r eated . 

Ac c i dent a l  broad c a s t  app l i c a t i on d i r ec t ly t o  w a t e r  bod i e s  i s  
l i kely t o  po s e  a greater thr ea t  t o  wat e r  qua l i ty and 
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Tab l e  7-4 . Probable Environrrenta l Consequences of Alternative 1-i=thods on water QJality and Fisheries 
with Range of Potential Impacts Shown 

Note : The lower number of thG range indicated is the p::itential 
impact of a mitigated implGITCDtation of the respective 

control method ; the upper number is the p::itential 
"worst-case" impact whGn mitigation measures 

Potential Impacts on 
Water Quality and 
Fisheries 

Sedirrentation and Stream
bank Erosion 

Nutrient and Detritus 
Burdcens 

Elevated Stream 
Temperatures 

Herbicide Contamination 

Oil Contamination 

N'.JI'ES : Key to Ratings : 0 
1 
2 

are not observed or fail to 
operatG as planned . 

�etation Control Methods 
Broadcast Sj:x:Jt 
Chemical Chemical 

oa - 1 oa - 1 

oa - 1 oa - 1 

oa - 1 o f - 1 

abcde 
0 - 2 oae - 2 

oa - 1 oa - 1 

Virtually no impact 
Potc;ntially slight impact 
Potcentially significant impact 

Manual 

o f - 1 

og - 1 

o f - i 

0 

oh - 1 

Mechanical Biological 

o fi - l j-2 o f - l j  - 2 

o i j - 2 o jk - 2 

o f - 1 o f - 1 

0 0 

oh - 1 0 

Letter Superscripts indicate mitigation measures whose implementation creates the lower mitigated impact 
rating . Key to Letter Superscripts : a - Strictly observe buffer zones along a l l  water bodies ( 1 0 0  ft for 

aerial , 50 ft . for ground-based broadcast , 10 ft . for 
directed chanica l) • 

b - Use drift control measures ( i . e . , herbicide additives , special 
equipnent weather restrictions) . 

c - Avoid broadcast methods if any danger of contaminating danestic 
water supplies exists . 

d - Reduce application rates or avoid use of 2 , 4-D Gster fonmi lations 
for l.Jroadcast applications where any dangGr of contaminating stream 
ecosystems exists. 

e - Avoid applications of pic loram or dicamba in watersheds where water 
is diverted for irrigation of crops or surface water f low may reach 
off right-of-way vGgetation . 

f - Retain adequate vegetation covGr along streams to prevent erosion 
imd water tanperature inereuse . 

g - Remove all cutting debris fran water bodies. 
h - Avoid acciden t.a l spi l l s  of fuels near or in wa ter courses. 
i - Use only mechanical mONing or flai ling equipnent; do not operate 

equipnent in waler courses. 
j - Do not use mc�hanical scarificat ion on slopes over 20-30 percent . 
k - Prevent lives tock grazing in ripii ri an arcu s .  



f i sher i es than d r i f t  or t rans l oc a t i on f r om i nt ent i ona l 
app l i ca t i on s i t e s . The a mount o f  chem i c a l r ea ch i ng a uni t 
a rea o f  s tr eam s u r f a c e  i s  r educ ed by d i sp e r s a l  and a d s orp
t i on d u r i ng dr i f t  or tran s l oc a t i on . Herb i c i d e s  a d sorbed t o  
e r od ed s o i l a r e  u s ua l ly not b i o l og i c a lly a va i lab l e  t o  
aqua t i c  o rgan i s m s , and e f f ec t i v e conc en t ra t i on s  r ema i n  l ow . 
Br oadca s t  spr ays app l i ed f r om the g r ound a r e  l e s s  l i k e ly t o  
b e  d i r ec t ly app l i ed o r  d r i f t  t o  a wat e r  body bec au s e  bu f f e r  
zone r equ i r ement s a r e  more r ead i ly obs e r ved , and eph eme r a l  
s t r ea m  channel s  a n d  sma l l  s tr ea m s  a r e  mor e  r ea d i ly avo i d ed . 

To e va l u a t e  the potent i a l  c ons equenc e s  of  b r oadc a st chem i c a l  
method s f or wat er qua l i ty a n d  f i sher i es under "wor s t -c a s e "  
c ond i t i on s , d i r ec t  ( ac c i d ent a l ) a e r i a l  appl i c a t i on t o  a 
wat er s u r f a c e  a t  the h i gh e s t  e f f ec t i ve appl i ca t i on r a t e  
pr opos ed by BPA w i l l be a s sumed . I t  f u rther w i l l  b e  a s s umed 
that s t r eams i de c over d o e s  not i nt ercept the spray , ( i . e . , 
the a e r i al appl i ca t i on i s  made d i r ec t ly t o  a n  expos ed body 
o f  wat e r ) ,  and that adsorpt i on d o e s  not occ u r  i n  the 
s t ream . S i nc e  t ox i c i ty i n  water  i s  a func t i on o f  e f f ec t i ve 
c onc entraton , the d epth o f  the wat e r  i s  c r i t i c a l . For 
examp l e , an e f f ec t i ve appl i c at i on of  5 0 0  mg/m 2 to w a t e r  1 0  
c m  d e ep ( about 4 i nche s ) w i l l  r e s u l t  i n  a n  i ni t i a l theo
r e t i ca l  c onc entrat i on o f  5 mg/ l o r  5 ppm . Inc r ea s i ng the 
d ep t h  to 3 0  c m  ( abou t 1 2  i n che s )  r educ e s  th e i n i t i a l  
c onc entr a t i on t o  about 1 . 7  ppm . Tab l e  7 - 5  l i st s  the 
c a l c u l a t e d  i n i t i a l  c onc en t ra t i on i n  wat e r  10 cm d e ep whe n  
herbi c i d e s  a t  the h i ghest  p r opos ed app l i c at i on r a t e s  a r e  
d i r ec t ly app l i ed i n  " wor s t -c a s e "  s i t uat i on s . 

The i n i t i a l  c onc ent r a t i on ,  whether theor e t i c a l  ( Table 7 - 5 ) 
or occur r i ng dur i ng a n  a c t u a l  f i e l d  operat i o n ,  w i l l  qu i ck ly 
d ec r e a s e  because o f  d i lut i on and a d s orpt i on o f  the chem i c a l  
t o  o rgani c  d etr i t u s  and s ed i ment s u r f a c e s  ( s e e  Herb i c i d e  
Backgr ound S t a t ement s i n  Append i x  A ) . The r a t e s  o f  d i l ut i on 
o f  the chemi c a l  by movement down s t r ea m  and elut i on ( i . e . , 
th e event u a l  r emoval o f  a d s orbed chemi c a l ) i s  a func t i on o f  
s t ream s i ze ,  s t ream veloc i ty and phy s i c a l  prope rt i e s  o f  the 
chemi c a l . Sma ll , r ap i d l y  f lowi ng s tr eams s e l f-c l ea n s e  
rap i d ly a f t er a pu l s e  o f  contam i nat i on ( U . S .  EPA 1 9 7 7 ) .  
S t and i ng w a t e r  ( e . g .  a s t oc k  pond w i th no i nf l ow o r  out f low )  
i s  most l i k e ly t o  show detectable l evel s o f  c ontami nat i on 
i n i t i a l ly and over a pe r i od o f  t i me .  

Is s u e s  r e l a t i ve t o  the nat u r e  o f  the herbi c i d e s  proposed f o r  
u s e  by BPA a r e  c overed i n  d et a i l  i n  t h e  Herb i c i de Backgr ound 
Statemen t s  ( s ee Append i x  A ) . Of part i c u l a r  c oncern a r e  the 
t ox i c i ty of herb i c i de s  to a qua t i c  spec i e s  a nd the p e r s i s
t ence and mob i l i ty o f  the c ompound . Known ac u t e  t ox i c  
c onc entr at i ons f or a qua t i c  spec i e s  a re s umma r i z ed i n  Tab l e  
7 - 5  for  thos e chem i c a l s  propos ed for  a e r i a l  appl i c a t i on . 
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Table 7- 5 .  Initial "Worst-Case" Concentrations of Herbicides Applied Accidentally to Open Water During 
Aerial Broadcast Applications (at Highest Rates Proposed for Use by BPA) and 

Associated "Worst-Cuse" Hazards to kruatic Environments ;  Herbicides 

Herbicide 

Trade 
Name 

Banvel@ 
4-W . S .  

Active 
Ingredient 

Dicamba 
(d.irncthylamine 
salt) 

Banvelcio: 720 Dicamba 

Amdon� 1 0 1  
and 

Tordon@ 1 0 1  

Formula 40l8 

Esteron:, 
9 9  

FCOTNUI'ES : 

(dime thy lamine 
salt) 

2 , 4-D 
(dimethylamine 
Sult) 

Picloram 
(triisopropano
lamine salt) 

2 , 4-D 
(triisopropano-
lamine salt) 

2 , 4-D amine 
(a lkano lamir.e 

salt) 

2 , 4-D ester 
(propylene 
glycol butyl 
e ther ester) 

Highest 
Application 
Rate (Active 
Ingredient) nrer
posc..-0 by BPA 

( 3  lbs/ac) 
336 mg/m2 

(3 lbs/ac) 
336 mg/m2 

(6 lbs/ac) 
672 mg/m2 

( 1 . 5  lbs�ac) 
168 mg/m 

(6 lbs/ac ) 
672 mg/m2 

(2 lbs/ac) 
224 ,rg/m2 

(4 los/ac) 
4 4 8  ,n;/m2 

Li sted are Those Proposed by BPA for Aerial Applicati0n 

Calculated Initial 
Concentration in 
10 an Deep Water 

< 3 . 4  ppm 

<3 . 4  ppm 

<6 . 7  ppm 

< l .  7 ppm 

<6 . 7  ppm 

<2 . 2  ppm 

<4 . 5  ppm 

Reported Levels of Acute 
Toxicity (96 hr. LC50 )  1 

Invertebrates Vertebrates 

Rainbow trout 
35 ppm ( 4 8  hr. ) ;  
bluegill 130 ppm 
(48 hr . ) ;  small 

carp 465 i:µn 
(48 hr . )  

as above 

Freshwater anphipod Bluegill 166 ppm 
>100 ppm (48 hr. ) ; rainbc:w 

trout 100 ppm 

Daohnia >127 ppm 
(24 hr . )  stonefly 

nymphs 1 20 ppm 
(24 hr . )  

Daphnia 0 .  1 ppm 
(48 hr . ) ;  crayfish 
100 ppm (48 hr. )  

Rainbc:w trout 279 
ppm (24 hr. ) ;  blue
gill 26 . 5  ppm; bass 
1 9 . 7  ppm (24 hr . )  

Bluegill 4 35 ppm 
(48 hr. ) ;  tadpoles 

100 ppm 

Fingerling cut
throat trout 1 ppm; 
bluegill 3 ppm ( 4 8  
hr . )  ; rainbow trout 
1 ppn 

Source 

Ghassrnli et al . 
1981 ; WSSA 1979 2 

as al:xJve 

Ghassemi et a l .  
1 98 1 ;  California 
Department of Food 
and Agriculture 1978 

Newton & Dost 1 981 
Ghassemi et al . 1981 
U .  S.  FPA 1 977 

Ghassrnli et a l .  1 981 
Newton & Dost 1981 
U .  S .  EPA 1977 

Ghassrnli et al 1981 
NE:Wton & Dost 1 981 
U.  3.  EPA 1 977 

Instantaneous 
"Worst-Case" 
Hazard to kjUatic 
Environment 

I.av 

L:w 

I..DN 

Low 

High 

1Acute toxicity levels are based on 96 hr . LC50s unless otherwise noted ; LC 50 denotes the concentration of toxicant necessary to kill 50 percent of the 

organisms being tested . A 96 hr . LC50 indicates that the test period extended for 96 hrs . Acute toxicity levels are taken frc:rn reviews as indicated, not 
from original reports . 
2WSSA: W:=ed Sc ience Society of Arrerica . 



E s t e r  formu la t i on s  o f  2 , 4-D ( e . g . , E s t e ron 9 9 )  a r e  the most  
t ox i c  o f  the pr opos e d  herbi c i d e s  t o  f i sh ( Newton and Dos t  
1 9 81 ; U . S .  EPA 1 9 7 7 ) , e spec i a l ly when butyl e s t er s  a r e  
i nvolved i n  the f ormu l at i o n . The pr obab i l i ty o f  e x c e s s i v e  
e xpos u r e s  o f  a quat i c  org an i sms i s  l ow d u e  t o  t h e  p a t t ern o f  
u s e  o f  the s e  herb i c i d e s . The pos s ib l e  ha rm f u l  e f f ec t s  o f  
a c c i d enta l e xpo s u r e s  would b e  l oca l i z ed and short - l i ved d u e  
t o  hyd r o ly s i s ,  d i lut i on ,  e lu t i on ,  and env i r onment a l  break
d own o f  the e s t e r  f ormu lat i on s . 

He rb i c i d e s  wh i ch a r e  r e la t i ve ly pe r s i s tent and mob i l e  i n  
s o i l and gr ound wa t e r  a r e  most l i k e ly t o  c ontam i na t e  gr ound
wat e r  and m i grat e to s u r f a c e  wat e r . Pi c loram and d i camba 
a r e  herb i c i d e s  wh i ch may p e r s i s t  i n  s o i l  or water  a t  phy t o
t ox i c  concent rat i on s  ( Newton and Dos t  1 9 81 ) . Pi c l o r a m  i s  
a mong the mor e mobi l e  herb i c i d e s  i n  s o i l wa t er ( U . S . EPA 
1 9 7 7 ) ,  and , when u s e d  on l a rg e  a r ea s of a wat e r shed a s  i n  
f or e s t  manag ement , potent i a l ly c an c au s e  damage t o  d own
s t r eam i r r i g a t ed crops ( Newton and Dos t  19 81 ) . It i s  
doubt f u l  that c onc entr a t i on s  l i k e ly t o  c a u s e  c r op d amag e  
o c c u r  whe n  p i c loram i s  u s e d  i n  r i ght -o f -way manag ement , 
s i nc e  the r a t i o  o f  t r ea t ed t o  untreated s u r f a c e  a r ea i n  a 
wat e r shed i s  u sua l ly su f f i c i ent ly low t o  perm i t  r ap i d  
d i lut i on o f  a ny p i c loram enter i ng wat er bod i es . 

S tanda r d s  and g u i d e l i n e s  for  broadca s t  chem i ca l  method s hav e  
b e e n  e st ab l i shed b y  BPA t o  m i ni m i ze the pos s i b i l i ty o f  
herb i c i d e  contami na t i on o f  s u r f a c e  water s .  The "wor s t -c a s e "  
c oncent r a t i ons d e s c r ibed p r ev i ou s ly a r e  h i ghly u n l i k e ly t o  
occ u r . The s e  g u i d e l i ne s  i nc lu d e  the u t i l i za t i on o f  bu f f er 
zones ( 1 0 0  f e et w i de ) a long water  bod i es a nd a dher ence t o  
weathe r cond i t i on r e s t r i c t i on s . Dr i f t c on t r o l  mea s u r e s  
( dr i ft control  n o z z l e s  or spr ay a d j uvant s )  a r e  r equ i r ed 
dur i ng a e r i a l  app l i ca t i on o r  ground broadc a s t  w i th h i gh
v o l ume spr aye r s . Herb i c i d e  c ontam i na t i on i s  u n l i k e ly i f  
bu f f e r  zon e s  a r e  s t r i ct ly obs erved and dr i f t  d o e s  not 
occur . Add i t i ona l protec t i on c a n  be obta ined by r e du c i ng 
appl i ca t i on r a t e s  or e l i m i nat i ng the u s e  o f  e s t e r  formu l a
t i on s  o f  2 , 4-D dur i ng a e r i a l  appl i ca t i on s , and prohibi t i ng 
the ground app l i cat i on o f  herbi c i d e s  i n  a r ea s  o f  known h i gh 
water  t ab l e . 

BPA d o e s  not u s e  o i l  ca r r i er s  f or a e r i a l  or gr ound-ba s ed 
broadc a s t  appl i ca t i on s . Obs e r vanc e o f  bu f fe r  zon e s  d ur i ng 
gr ound-ba s ed app l i c a t i on s  w i l l  pr event o i l  c ont a m i na t i on o f  
s t reams . 

Spot Chem i c a l  Method s . D i r e c t e d  app l i c a t i on o f  chem i c a l s  
r equ i r e s  per sonn e l  and equ ipment o n  the r i ght-o f -way and 
a c c e s s  roads . S e d i mentat i on and s tr eambank e r o s i on may 
i nc r ea s e  s l i ght ly above ba c kground l eve l s  bec au s e  of v ehi c l e  
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t r a f f i c  on unpa ved s u r f ac e s  a nd the r i ght-o f-way . Nu t r i ent 
and d et r i tu s  burdens a r e  not exp e c t e d  t o  i nc r ea s e  s i nc e  on l y  
i nd i v i dual  p lant s a r e  k i l l ed . Ob s e r vanc e o f  s tr eam bu f f e r 
zone s ( 1 0 f e e t  for  ba sa l , f r i l l ,  o r  c u t  s tump appl i c at i on s ) 
wou ld m i ni m i z e  nut r i ent i nput s t o  s t r eams . 

S i nc e  bu f f e r  zon e s  a r e  s i gn i f i cantly nar rowe r  whe n  ch em i ca l s  
a r e appl i ed d i r ec t ly t o  t a rg et p l ant s ( i . e . , spot t r ea t 
ment s ) , the r e  i s  a potent i a l  d e c r ea s e  i n  th e numb e r  o f  t r e e s  
sha d i ng a s t r eam . Whether th i s  potent i a l  d ec r ea s e  i s  
r ea l i z e d  and r e s ul t s  i n  i nc r ea s ed exposu r e  o f  s u r f a c e  wat e r  
t o  d i r ec t  s ol a r  r ad i a t i on d epends on the d ens i ty a nd h e i ght 
o f  the veg e t a t i on r e t a i ned in the bu f f e r  zone . 

When h e rb i c i d e s  a r e  appl i ed d i r ec t ly t o  i nd i v i dual t a rg e t  
plant s ,  they a r e  unl i kely t o  d r i f t o r  fa l l  d i r e c t l y  ont o 
s u r f a c e  w a t e r . Herb i c i d e  c ontam i na t i on o f  water  bod i e s i s  
mor e  l i k e ly t o  occu r by chem i ca l  trans loc at i on i f  a t  a l l . 
Trans locat i on by s u r f ac e  runo f f  i s  u n l i k ely t o  r e su l t  i n  
mea surab l e  c ontam i na t i on o f  wa t e r  bod i e s by herbi c i d e s . 
Mo st herb i c i d e s  a r e  r e ad i ly a d s orbed t o  s o i l  part i c l e s , and 
a r e  gener a l ly not b i olog i ca l l y  a c t i ve when adsorbed . For e s t  
s o i l s  a r e  g ener a l ly r i ch i n  o rg ani c cont ent , a nd have a h i gh 
a d s o rpt i ve c apac i ty for  chem i c a l s  a nd a h i gh i nf i l t r a t i on 
c apac i ty f or runo f f  ( Nor r i s 1 9 81 ) . Su r f a c e  runo f f  may occur 
when s oi l s  are h i ghly c ompac t ed o r  expos ed , o r  whe n  the 
w a t e r  t ab l e  i s  near the s u r f ac e . I f  s ur f a c e  runo f f  w e r e  t o  
oc cu r ,  granu l a r  forms o f  herb i c i d e s  wou l d  b e  the most 
s u s c ept i b l e  to t r ansloca t i on by the r unof f .  

Tra n s l oc a t i on by leach i ng i s  unl i k e l y  t o  occ u r  unl e s s  the 
w a t e r  t ab l e  i s  near  the s u r f a c e  or i f  r e lat i vely mob i le 
herb i c i d e s  such as p i c l oram o r  d i c amba are u s ed . Herb i c id e s  
whi ch a r e  r e lat i vely per s i s t ent a n d  mob i le i n  s o i l  a nd 
groundwa t e r  ( s ee Append i x  A )  a r e mor e  l i k e ly t o  c ontami na t e  
gr oundwa t e r  a nd m i g r a t e  t o  s u r f a c e  water . Leach i ng i s  more 
extens i ve in  s o i l s w i th r e lat i vely l ow o rga n i c  cont ent . 

Because  o f  the a d sorp t i ve c apac i t y  o f  s o i l s  a nd the l ow 
l i k e l i hood o f  d i r e c t  app l i cat i on t o  a wat er body , herbi c i d e  
c ontam i na t i on o f  the a qua t i c  envi r onment f o l low i ng spot 
appl i ca t i on to t a rget plant s i s  not expec t ed to r ea ch the 
" wo r s t -c a s e "  l e vel s theor e t i c a l ly pos s ib l e  w i th d i r e c t  
contami na t i on a n d  o i l contam i na t i on w i l l  be o f  s l i ght 
pos s ib i l i ty i f  b u f f e r  zones a r e  s t r i c t ly ob s erved . 
Add i t i ona l prot ec t i on c a n  b e  obt a i ned by : ( 1 )  r edu c i ng the 
u s e ,  near w a t e r  bod i e s , of herb i c i d e s  r e lat i vely mob i l e  i n  
s o i l wat e r ; ( 2 ) proh i b i t i ng the u s e  o f  granu l a r  forms on 
c ompa c t ed or d i s t u rbed s o i l s ;  and ( 3 )  prohib i t i ng the u s e  o f  
herb i c i d e  sprays a n d  granu la r f o r m s  i n  a r ea s  o f  k nown h i gh 
w a t e r  t abl e s . 
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Manual Me thod s . Manual  method s have l i t t l e  potent i a l f o r  
c au s i ng s e d i ment at i on o r  s t reambank eros i on s i nc e  only 
i nd i v i du a l  p la n t s  a r e  t r eated and the s o i l s u r f a c e  i s  not 
d i s t u rbed . Exc ept i on s  wou l d  oc c u r  i f  vehi c l e  t r a f f i c  shou l d  
become exc e s s i ve o n  poorly ma i nt a i ned a c c e s s  road s , i f  
ma i ntenanc e vehi c l e s  were  oper a t e d  acros s and through 
s t r e amcou r s es , o r  i f  a l l  v egeta t i on we re r emoved f r om 
s t r eambank s .  None of  the s e  prac t i c e s  woul d  occ u r  und e r  
BPA ' s vegetat i on m anagement pr ogr am . 

Nut r i ent and d e t r i t u s  burdens woul d  b e  i n s i gn i f i c an t  unl e s s  
f e l l ed t r e e s  o r  other c u t  v egetat i on a r e  a l l owed t o  r ema i n  
i n  wat e r  c ou r s e s . BPA ' s ma i nt enanc e s tanda rd s t r i c t ly 
p r ohi b i t s  l eav i ng o f  c ut t i ng d eb r i s  i n  s tr e ams o r  wat e r  
bod i e s . Elevated s t ream t emper a t ur e s  wou l d  oc c u r  only i f  
s ub s t ant i a l  p r oport i on s  o f  s tr eams i de vegeta t i on a r e  
r emoved ; thi s i s  unl i ke ly t o  happen und e r  manua l t reatment s 
s i nc e  only i nd i v i du a l  p lant s a r e  r emoved . O i l c on t am i na t i on 
w i l l  oc c u r  only i f  ac c i dent a l  sp i l l s  o f  f u e l  or l ubr i c ant s 
enter  wat e r  bod i e s . 

Mechan i c a l  Method s . Mechani c a l  s c ar i f i cat i on methods 
i nvolve the uproot i ng o f  v eg et at i on ,  s i gni f i cant expos u r e  of 
bare s oi l ,  a nd w i de spr ead s o i l  d i s t u rbanc e by heavy equip
ment . S o i l eros i on and s ub s equent s ed i mentat i on may 
i nc r e a s e  s i g n i f i cantly , i n  part i c ul a r  i f  s l opes a r e  g r e a t e r  
than 2 0 - 3 0  p e rc ent , e v e n  though t h e  r i ght -o f -way r epr e s en t s 
a narrow band o f  d i s tu rbanc e on a wate r shed . B e c au s e  o f  the 
s ub st ant i a l  d i s t u rbanc e of s o i l on a r i ght -o f -way , s ed i men
t a t i on i mpac t s  a r e  l i kely to p e r s i s t  over t i me . Mechan i c a l  
mow i ng o r  f l a i l i ng wou l d  enta i l l e s s  d i stur banc e t o  s o i l s  
but wou l d  c a u s e  s i mi l a r  s o i l c ompac t i on i mpac t s . 

Nut r i ent s and d e t r i t u s  burdens may be s i gn i f i cantly a l t er e d  
by m echani c a l  method s o f  v egeta t i on management . Pl ant 
l i t t e r  and s o i l  nut r i en t s  w i l l  b e  transpor t ed t o  s u r f a c e  
w a t e r  by r unof f f r om d i s t u rbed , c ompa c t ed s o i l s  wher e  s c a r i 
f i cat i on method s a r e  u s ed . Nut r i en t s  w i l l  c on t i nu e  t o  wa sh 
i nt o  s u r f ac e  wat er s and e l evat e nutr i ent burdens u nt i l  s o i l  
eros i on i s  i mpeded by new vegetat i on .  Re s i dua l ground cover 
a f t er m echan i c a l  mow i ng o r  f l a i l i ng t r eatment s wou l d  i nt e r 
c ept and r e ta i n  p l ant deb r i s  b e f o r e  i t  reache s s t ream c ou r s e . 

E l evated s t r eam t empe r a t u r e s  would occur i f  s t r eambank 
veget a t i on i s  r emoved , and s treams  a r e  exposed t o  d i r e c t  
s o l a r  r ad i at i on .  E l evated s t r e am t emperatures  c omb i n ed w i th 
i nc r ea s ed s ed i ment a t i on a r e  l i k e ly t o  p l ac e  seve r e s t r e s s  on 
c ol d-wa t e r  a qua t i c  spec i e s . Herb i c i d e  c ontam i na t i on wou l d  
n o t  oc c u r .  O i l c ontam i nat i on m ay oc c u r  i f  fue l s  o r  l ub r i 
cant s a r e  a c c i dent a l ly sp i l l ed near o r  i nt o  a qu a t i c  hab i t a t s . 
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B i olog i c a l  Me thod s . Mos t  b i olog i c a l  method s f or c ontrol o r  
r i ght -o f -way vegeta t ion a r e  expe r i ment a l , and there fore have 
u nknown i mpac t s  on water q ua l i ty . The e s t ab l i shment of 
s t abl e ,  low-growi ng vegeta t i on may r e qu i r e  ext ens i v e  s i t e  
pr epa r at i on and f e rt i l i za t i on ,  i n  wh i ch c a s e i ni t i a l i mpac t s  
on wat e r  qua l i ty and f i she r i e s  may b e  s i m i l a r  t o  tho s e  
d e s c r i bed e a r l i er f o r  chem i c a l , manua l , o r  mechan i c a l  
method s .  

Pr e s c r i bed l i v e s t ock g r a z i ng may c ompact and l ay bare  s o i l 
a long " tr a i l s " , e spec i a l ly pa ths l ea d i ng t o  s tream cros s 
i ng s . Di r ec t  nut r i ent i nput t o  s tr eams may a l so r e su l t  f rom 
l i v e s t ock wa s t e s  i n  or nea r s treams . Howeve r , the pot ent i a l  
f or eros i on a nd s ed i mentat i on i s  probably o f  more c oncern 
tha n t empora r i ly elevated nu t r i ent level s .  

Wi l d l i f e management t echn i qu e s  gene ra l ly i nvolve p lant i ng 
and encourag i ng forage spec i e s  i n  th e r i ght -o f -way a r ea . 
The i mpact s on w a t e r  q ua l i ty and f i she r i e s  a r e l i k e ly t o  be 
s i m i la r  to thos e r e su l t i ng from the e s t ab l i shment o f  s tabl e ,  
l ow-g r ow i ng shrub spec i e s . 

Wi l d l i f e 

Endange red and Threatened Wi l d l i f e  

Th i rt e en spec i e s o f  i nvert ebr a t e s , f i sh ,  b i rd s , a n d  m amma l s  
a r e  federal ly-l i s ted a s  endange r e d  o r  threat ened o r  a r e  pro
posed f or s uch s ta t u s  in the s i x  s ta t e s  o f  the BPA s e r v i c e  
a r e a  ( s ee Table 6-4 ) . Thr e e  o f  the s e  spec i e s , the Kenda l l  
Wa rm Spr i ng s  dace and the Borax Lake chub ( both f i sh ) , a nd 
the black -f oot ed f e r r e t  ( a  s ma l l  mamma l ) , do not oc c u r  i n  
c ount i e s  i n  whi ch BPA ha s t ra n sm i s s i on f ac i l i t i e s . Th e 
f o l l ow i ng pa ragraphs d i sc u s s potent i a l  i mpa c t s o f  vegetat i on 
management on the t en spec i e s that occur i n  c ount i e s i n  
wh i ch BPA fa c i l i t i e s  a r e  l oc a t ed . 

The Or egon s i lver-spot but t e r f ly h a s  a h i ghly l oc a l i zed 
d i s t r i bu t i on i n  Lane and Yamh i l l  Count i e s , Or egon . Cr i t i c a l  
hab i ta t  f or the spec i e s h a s  be en d e s i gnated by U . S . F i sh and 
Wi l dl i f e  Ser v i c e  ( US FWS ) at th e mouth of B i g  Creek in Lane 
County . The Yamh i l l  County popu lat i on i s  loca t ed on Mt . 
Hebo i n  the northwe s t ern port i on o f  the c ounty . Ne i th e r  o f  
the s e  popu la t i on s  a r e  n e a r  BPA t r ansmi s s i on f ac i l i l t i es . A 
sma l l  popu lat i on o f  the spec i e s wa s known t o  ex i s t  near 
Wi l lapa Bay on the Long Beach pen i nsula i n  Pac i f i c  County , 
Wa sh i ngton , about thr e e  yea r s  ago ( Wa l la c e  pe r s . c omm . ) .  
Th i s  popu la t i on w a s  o f  d oub t f u l  v i ab i l i ty a nd i t  i s  not 
known whe the r i t  ex i s t s  t oday . The Long Bea ch popu lat i on 
w a s  l oc a t ed near BPA ' s Long Beach s ub s tat i on but w a s  not 
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a f f e c t ed by BPA ma i nt enance a c t i v i t i es . BPA ' s vegetat i on 
management program w i l l  not a f f e c t  the but t e r f ly o r  i t s  
habi t a t . 

Two p r o t e c t ed r aptors  ( i . e . , b i rd s  o f  p r ey ) , the ba l d  e a g l e  
a n d  the Ame r i ca n  peregr i n e  fa l c o n ,  occur  w id e l y  throughout 
the s t a t e s  a nd c ount i es of BPA ' s s e r v i c e  a r ea . The Arc t i c  
peregr i ne f a lcon occu r s  a s  a w i nt e r  m i grant a l ong the c oa s t  
o f  Wa shi ng ton . The s e  thr e e  b i rd spec i e s a r e  h i ghly mob i l e  
and forage over w i d e  a r ea s . Veget at i on management act i v i 
t i e s  on e x i s t i ng r i ght s-o f-way w i l l  not a l t e r  the habi t a t  o f  
thes e  spec i e s . Al s o ,  the f a c t  tha t  none o f  the herb i c i d e s  
u s ed by BPA accumu l a t e s  i n  an i ma l s  o r  f i sh a s su r e s  that 
herb i c i d e s  o r  the i r  d egr adat i on produc t s  w i l l  not a f f e c t  
the s e  p r ed a t o r s  ( s ee s ect i on on Pub l i c  Heal th i n  th i s  
chap t e r ) .  

A p o s s i b i l i ty e x i s t s  that he l i c opt e r s  app ly i ng herb i c i d e s  
nea r ba l d  eag l e  ne s t s  d u r i ng the n e s t i ng s eason cou l d  a f f e c t  
eag l e  r epr oduct i ve succ e s s . Th e i nc r emen t a l  i mpact o f  th i s  
d i s t urban c e  i s  i n s i gn i f i c ant ; herbi c i d e  appl i ca t i on s  occ u r  
o n c e  e ve ry f i ve y e a r s  wh i l e  r ou t i ne a e r i a l  i nspec t i on s  o f  
t r an s m i s s i on l i n e s  a r e  c onduc t ed monthly . Such d i s turbance 
i s  e a s i ly m i t i ga t ed ; bald eag l e  n e s t  s i t e s  a r e  g enera l ly 
we l l  k nown and eas i ly avo i d e d  by hel i c opt e r  ope r at i on s . 
Cont act w i th USFWS End angered Spec i es o f f i c e s  shou l d  b e  made 
i f  a ny ne s t s  are known to be near transm i s s i on l i ne s . 

The Ca l i f or n i a b r own p e l i can and the Al eut i an Canada goo s e  
u s e  c oa s t a l  w e t l and s a n d  mar i n e  wat e r s  du r i ng m i gr at i on s . 
Ne i ther spec i e s  u s e s  hab i ta t s  wher e veget a t i on management i s  
nec e s s a ry t o  any ext ent , and n e i the r  spec i e s w i l l  be 
a f fected by BPA ' s p r opos ed pr ogr am . The whoop i ng c r ane i s  a 
summer r e s i dent i n  the Gray ' s  Lak e  Nat i ona l W i l d l i f e Re fuge 
i n  I d aho . The p opu lat i on i s  e xpe r i menta l  and r e s i d e s  a t  
Gr ay ' s  Lak e  f r om m i d-Apr i l  unt i l  Octob e r . The near e s t  BPA 
t r an s m i s s i on l i ne i s  1 9  m i l e s  north of the r e fuge and n o  
i mpac t s  on the whoop i ng crane w i l l  r e su l t  from vegetat i on 
m anagement a ct i v i t i es .  

Thr e e  l ar g e  mamm a l  sp ec i es ,  the g r ay wol f ,  gr i z z ly bear , a nd 
Col umb i an whi t e -t a i l ed d ee r , a r e  f edera l l y -pr ot e c t ed and 
occur i n  c ount i e s wher e BPA has t r ansmi s s i on f a c i l i t i es . 
Al l a r e  mob i l e  spec i e s ; a BPA r i gh t -o f -w ay wou l d  c on s t i t u t e  
only a s ma l l  port i on o f  a ny i nd i v i du a l  ani mal ' s  home r ang e . 

Vegetat i o n  management on r i ght s -o f -way i n  hea v i l y  f o r e s t ed 
a r e a s  w i l l  enhance hab i t a t  f or the s e  spec i e s . Ri ght s - o f-way 
prov i d e  t r a v e l  c or r i do r s f o r  m i gr a t i on and d a i l y  movemen t s .  
B e c au s e  t a l l -g r ow i ng t r e e s  a r e  e l i m i na t ed , shrub s and 
herbaceou s vege t a t i on a r e  mor e abundant and v i gorou s on 
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r i ght s -o f-way than i n  ad j acent f o r es t s . The Columb i an 
wh i t e -t a i l ed d e e r  feeds  a l mo s t  exc l u s i vely on gra s s e s  and 
f orbs ( i n  c ont r a s t  to b l ack-t a i led d e e r  whi ch b rows e on 
shr ub s ) a l though some brow s e  may be requ i r e d  at c e rt a i n  
t i me s  o f  the yea r . Gr i zzly bea r s  forage on ma s t  a nd be r r i e s  
o f  shrubs c ommon o n  r i ght s -o f -way . Open a r ea s o f  gra s s e s  
and f orbs o n  r i ght s-o f-way a re product i ve hab i ta t s  f or 
roden t s and l ag omorphs ( i . e . ,  rabb i t s and h a r e s ) ,  both 
i mportant pr ey t ype s f or the g r ay w ol f . The r e f or e , 
ma i nt enanc e o f  r i ght s -o f -way vegeta t i on a s  a l ow-growi ng 
mi x t u r e  o f  g r a s se s , broadlea f f orbs , and shrubs w i l l  prov i de 
s u i t ab l e  hab i t a t  for the s e  spec i e s , part i cu l a r ly i n  a rea s of  
d en s e  f or e s t . 

A numbe r  o f  w i ld l i f e spec i e s  oc c u r r i ng i n  BPA ' s s i x- s t a t e  
s e r v i c e  a r e a  a r e  cur r en t l y  und e r  s t udy by USFWS f o r  fut u r e  
p r oposal f or endangered o r  threat ened d e s i gnat i on a nd 
prot ec t i on .  The s e  " cand i d at e "  spec i e s  rece i ve no l eg a l  
protec t i on unt i l  o f f i c i a l ly p r oposed . BPA s t a f f  ma i nta i n  
c onta c t  w i th USFWS per s onn e l  t o  d et ermi n e  any cha ng e i n  
s ta t u s  o f  c and i da t e  spec i e s . 

De s c r ipt i on o f  Pot ent i a l  Impac t s  on Wi ldl i f e Habi t a t  

Wi l d l i f e  hab i tat  r equi r ement s  a r e  c lo sely r e l a t ed t o  vege
tat i on s t r uc t u r e  and c ompos i t i on ;  habi t a t  i s  l a rg e ly a 
f unc t ion o f  the f ood a nd cover plant s avai lable f o r  e a ch 
w i ldl i f e spec i e s  i n  an a r e a  ( s e e  Chapt e r  6 s e c t i on on 
Wi ldl i f e ) . As a r e s u l t , vegetat i on management can a lt e r  the 
nat u r e  o f  wi l d l i f e hab i t a t  on transm i s s i on r i ght s -o f -way . 

B e fore c on s i de r i ng i mpact s  o f  veget a t i on management i t s e l f , 
i t  i s  i mportant t o  not e tha t  the me r e  pre s enc e o f  a t r a n s 
m i s s i on c o r r i dor can enhanc e habi tat  c ond i t i on s  s ub s tan
t i a l ly for  s ome w i ld l i f e  spec i e s . Such enhanc ement occ u r s  
wher e  habi t a t s p r oduced o n  a r i ght s -o f-way a r e  d i f f e rent o r  
o f  h i gher va l u e  tha n thos e  f ound i n  the ad j acent l oc a l  
a r ea . Th i s  happens i n  t wo k i nd s  o f  s i tuat i on s . 

Whe r e  a r i gh t - o f -way t rave r s e s  a hea v i l y  f o re s t ed r eg i on ,  
the r i ght -of -way c o r r i dor p r ov i d e s  open a nd edge hab i t at s of  
i mportance to many spec i e s . Taber ( 1 9 7 7 ) r e v i ewed the 
bene f i c i a l  i mpac t s  of r i ght s-of-way on w i ld l i f e  spec i e s 
d i ver s i ty and abundanc e i n  f o r e s t e d  mount a i n s o f  Wa shi ngt on . 
He not ed i nva s i on o f  w i ldl i fe spec i e s  not f ound i n  ad j acent 
f or e s t  as wel l as i nc r e a s e s  in popula t i on s  o f  some spec i e s  
norma l ly f ound i n  f or e s t  habi ta t s ; the l a t t e r  spec i e s  
app a r en t l y  r e spond t o  the great e r  abund anc e and v i g o r  o f  
f or age , b r ow s e ,  and m a s t -p r oduc i ng p l ant s on r i gh t s - o f-way 
i n  c ompa r i son t o  ad j acent for e s t  ( Fi gu r e s  7 - 1  and 7 - 2 ) . 
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FIGURE 7 - 1 . T r an sm i s s ion Line Cor r idor s Through Reg ions of Dense For e s t  

Provide Open and Edge H a b i t a t s  of Impor tance t o  Many Wi ldl i f e  Spec i e s . 

FIGURE 7 - 2 . Th i s  T r a n sm i s s ion Cor r i dor Through a Con i fe r  For e s t  h a s  

I nc r e a sed H ab i t a t  D iver s i ty b y  Allow ing G row ing S i t e s  f o r  Dec iduou s 

T r e e s , Shrubs , Broad l e a f  Fo r b s , and G r a s se s . 
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Good w i n  ( 1 9 7 5 )  s tud i ed b i g  g ame u s e  o f  a BPA r i ght-of-way i n  
northe r n  Idaho . Us e by e lk wa s heav i e s t  d ur i ng m i gra t i on 
pe r i od s ; u s e  l e ve l s  on i nd i v i dual  s tudy p l o t s  were  d i r ec t ly 
pr oport i ona l t o  the ava i lab i l i ty o f  f orage p lant s .  The 
p r e s enc e o f  the r i ght-of-way w a s  f ound to be benef i c i a l 
becau s e  i t  pr oduced mor e f6rage than ad j acent fore s t s ,  
e sp ec i a l ly du r i ng the spr i ng m i gr at i on p e r i od ( Fi gu r e s  7 - 3  
and 7 - 4 ) . 

Wh e r e  a r i ght-of -way t r av e r s e s  a n  agr i c u l t u r a l  a r ea , i t  may 
s uppor t  h e rbac eous p lant s ,  shrub s , and s ma l l  t r e e s  that 
p r ov i de habi t a t  c ond i t i on s  i n  s t r ong c ont r a s t  to a d j acent 
c r opped f i el d s  or orcha rd s . Typ i ca l ly ,  a gr i cu l t u r a l  ope r a 
t i ons e x t end o n  t o  r i ght s-o f-way l eav i ng no h ab i t at a v a i l 
ab l e  for  w i l d l i f e . Whe r e  thi s  i s  n o t  the c a s e , pr e s enc e of  
s omewhat w i l d  vegetat i on on a r i ght-o f-way w i l l  p r ov i de 
i mportant hab i t a t  ( e . g . , ne s t i ng c ove r ,  h i d i ng cove r ,  f r u i t s  
and b e r r i e s ) i n  the l oc a l  a r ea f or b i rd s ,  s ma l l  mamma l s ,  
r ept i l e s , and amphib i an s . I n  add i t i on ,  the r i ght-o f -way may 
s erve a s  a va l uab l e  t r a v e l  c o r r i dor for  w i l d l i f e thr ough 
otherwi s e  i nhosp i t ab l e  a r ea s .  

Pot ent i al i mpact s d e s c r ibed i n  the f o l l ow i ng s ec t i on s  
pe r ta i n  o n l y  t o  d i f f e r ent i a l  e f f ec t s  o f  a l t e r na t i v e con t r o l  
method s on hab i t a t  c ond i t i on s  on e x i s t i ng r i ght s-o f-way . 
The d i sc us s i on a l s o  i s  r e s t r i c t e d  t o  e f f ec t s  on w i l d l i f e 
hab i t a t s  i n  f o r e s t ed r e g i on s ; v eg e ta t i on management i s  not 
prac t i c ed to an e x t en t  tha t a l t e r s w i ld l i f e  hab i t a t s i n  
non f o r e s t ed r eg i on s . 

Re duc t i on i n  Hab i t a t  Di v e r s i ty .  Hab i t a t  d i ve r s i ty f o r  
wi l d l i f e i s  e s sent i a l ly ana l ogou s t o  s tr uc t u r a l  d i v er s i ty i n  
vegetat i on .  S t r uc tur a l  d i ve r s i ty and hab i tat  d i ve r s i ty 
denot e tha t  d i f f e rent typ e s  o f  f orag i ng s i t e s  and d i f f erent 
types o f  c over are a v a i l ab l e  t o  s upport a l arg e numbe r  o f  
w i l d l i f e spec i e s . Al s o ,  a n  abs enc e o f  a u n i form canopy o f  
t r e e s  o r  shrubs a l l ows the deve lopment o f  v i gorous m i xed 
s tand s o f  gra s s e s ,  broad l e a f  forb s , and shr ub s  t o  prov i d e  
f orage , b r ows e , and ma s t . 

Hab i tat  d i ve r s i ty i ncorp or a t e s  the c onc ept o f  " edge e f fec t " ; 
w i l d l i f e spec i e s  r e qu i r i ng d i f f erent  type s o f  veg e t a t i on 
w i l l  be p r e sent a s  w e l l  a s  spec i es r e qu i r i ng both type s o f  
p lant s  occur r i ng a t  the edg e . I n  r eg i on s  potent i a l ly s up
port i ng dens e f o r e s t s  ( e . g . , w e s t er n  Or egon and Wa shi ng ton ) ,  
hab i t a t  d i ve r s i ty w i l l  be a sho r t - l i ved phenomenon w i thout a 
p e r i od i c  d i s t u rbance or management , l a s t i ng only u nt i l  a 
uni form t r e e  c anopy i s  r e e s t ab l i shed . 

A s tudy i n  New Hampshi re ( Ca va nagh e t  a l . 1 9 7 6 ) , c ompared 
w i ld l i f e spec i e s  d i ve r s i ty ( i . e . , number o f  spec i e s ) and 
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FIGURE 7-3 . Tr ansmi s s i on Rights-o f-Way May be Heavily Used by E l k , 

Espec i a l ly Dur ing Mig r at i on Per i od s .  

FIGURE 7-4 . For age Important to E l k  i s  Often Produced i n  G r eater 

Abundance and Vigor on Rights-o f-Way Than i n  Ad j acent For e s t . 
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abundanc e ( i . e . ,  number o f  i nd i v i dual s )  on r i ght s -o f -way 
ma i nta i ned i n  four d i f f e r en t  way s . Gr ea t e s t  number o f  
spec i e s  and i nd i v i dua l s  w e r e  f ound o n  p l o t s  where max i mum 
v egetat i on d i ve r s i ty wa s pr e s ent . On the s e p l ot s ,  t a l l  
t r e e s  w e r e  s e l ec t i vely r emoved 6 - 1 0  month s p r e v i ou s ly wh i l e  
other vegeta t i on wa s l ef t  i nt a c t . Th e plot s l owe s t  i n  
w i l d l i f e d i ve r s i ty and abundanc e had been t r ea ted w i th 
herbi c i d e  f ol i ag e  sprays over the pr evi ou s  severa l decad e s , 
p r oduc i ng a r e l a t i v e ly homogeneou s c over o f  g r a s s es , f erns , 
herbi c i d e-res i s ta n t  shrub s , and s c a t t ered t r e e  s e ed l i ng s . 

Par enthet i ca l ly ,  i f  the f i r s t  s et o f  p l ot s i n  the Cavanagh 
e t  a l . ( 1 9 7 6 ) s tudy ha d been t rea t e d  by only s e l ec t i ve t a l l  
t r e e  r emova l f or the pr e v i ou s  1 0 - 2 0  yea r s , a homogen eou s 
vegeta t i on s t ruct u r e  wou l d  have d ev e l oped ther e  a s  w e l l . 
Th i s  wou l d  ha v e  occu r r ed a s  r e s i du a l  shrubs expanded th e i r  
c overage t o  produc e  a dens e , c los ed canopy gradua l ly 
e x c l ud i ng a ny open patches o f  g r a s s e s  and f orbs . 

Th e s tudy o f  Cavanagh e t  a l . ( 1 9 7 6 ) f ound tha t the c l umpi ng 
o f  vegetat i on i n  i r r egu l a r ly- shap ed patch e s  w i th much edge 
between d i f f e r en t  typ e s  o f  pa t ch e s  wa s the mos t  i mp o rt ant 
f ea t u r e  of v egeta t i on bene f i t t i ng w i ld l i f e .  Th ey hypothe
s i zed tha t abundant forage p l ant s w e r e  not u s ed u n l e s s  
s u i t ab l e  c over o f  t a l l er veget a t i on p r ov i d ed c onc ea lment and 
e s c ap e  rou t e s .  

Th e i mport ance o f  i nt e r sp e r s i on o f  f orag i ng a r e a s  a nd c over 
ha s a l s o  been shown for  deer and elk in the Pac i f i c  No rth
w e s t  ( Thoma s et a l . 1 9 7 9 ) . Op en a r ea s p r oduc i ng abundant 
d e e r  and elk forage mu s t  be i nt e r sp e r s ed w i th d en s e t r e e  
s t ands pr o v i d i ng c over t o  c on s t i t u t e  opt i mum habi t a t . 

Reduc t i on i n  hab i t a t  d i ver s i t y oc c u r s a s  monotyp i c s tand s 
d evelop w i th one type o f  vegetat i on o r  one p l ant spec i e s . 
Monotyp i c  s tand s may c on s i s t exc l u s i vely o f  gra s s e s , f e r n s , 
and a f ew herb i c i de-r e s i s tant shrubs o r  may c on s i s t e x c l u
s i ve ly o f  t a l l , dens e , i mpen e t r ab l e  c l ump s o f  shrub s . Th e 
f ormer a r e  p r od u c ed by r epeat ed , heavy appl i ca t i on s  o f  
broadca s t  herb i c i d e s  whi l e  the l a t t e r  may be produc ed by 
c ut t i ng o f  spr ou t i ng spec i es w i thout chem i c a l  t r eatment o f  
stump s . For examp l e , c ut t i ng w i thou t s t ump t reatment o f  
moderat ely- s t oc k ed r e d  a l d e r  s tands may l ead t o  d ev e l opment 
of den s e  monotyp i c  a l d e r  s t a nd s . Ei the r  typ e of monotyp i c  
v egetat i on h a s  l ow habi tat  d i ve r s i ty a nd l ow v a l u e  f or many 
w i ld l i f e  spec i e s . 

Bramb l e  e t  a l . ( 1 9 8 2 ) c ompared v egeta t i on on r i ght s-o f-way 
m a i nta i ned w i th a e r i a l  and spot chem i ca l  t r eatment s i n  New 
Yor k  s tat e . Ar ea s ma i nt a i ned w i th spot chem i c a l  m e thods had 
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a g r ea t e r  d i ve r s i ty o f  shrub a nd t r e e  spec i e s  pre sent . 
Howeve r ,  mos t  spec i e s pre s ent on the r i ght s -o f -way ( t reated 
by e i ther method ) spread by rh i zomes o r  othe r vegeta t i v e  
means ; open spot s of  ba r e  ground were  n o t  ava i l ab l e  f o r  s e e d  
r eg enerat i on .  Ov er t i me , vege t a t i ve ly-spr ead i ng spec i e s  
( e . g . ,  blackber r i e s ,  goldenrod , bracken f e r n ) t end t o  expand 
gr adu a l ly to d om i na t e  l ar g e  a r eas i n  r e l a t i vely u n i f orm 
s t a nd s . 

Redu c t i on i n  For age , B r owse and Ma s t  Spec i e s . Ma ny w i ld l i f e 
spec i e s  r e l y  hea v i ly on p lant s a s  food sou rc e s .  Forag e o f  
g r a s s e s  a nd b r oadleaf  he rbs i s  u s ed by r odent s ,  e l k ,  a nd 
whi t e-t a i l ed d e e r . Brow s e  i nc l u d e s  th e leaves  and shoot 
t i ps of woody plant s ,  as u s ed by b la c k -t a i l ed d ee r ,  f or 
examp l e . Ma s t  i s  a broad t e rm apply i ng t o  a l l  k i nd s  of  
f r u i t s , b e r r i e s ,  nut s ,  a nd a c orns e a t en by many spec i e s  o f  
b i rd s  a nd mamma l s .  

Vi gorou s  p r oduc t i on o f  nut r i t i ou s  f orage , b r owse , and m a s t  
occu r s  whe r e  plant s a r e  expo sed t o  abundant sunl i ght . 
Ri chter  ( 1 9 5 8 : c i ted i n  Tabe r 1 9 7 7 )  r eport ed that f r u i t  
produc t i on wa s 3 - 9  t imes  great e r  o n  a r i gh t - o f -way i n  
Pennsylva n i a  than i n  ad j ac ent f or e s t . Tabe r ( 1 9 7 7 )  
e s t i ma t e d  tha t exposure t o  sun l i ght may have grea t e r  e f f e c t  
on f ru i t  pr oduc t i on i n  t h e  d e n s e  c on i f e r  f o re s t s  o f  the 
Pac i f i c  Nor thwe s t . 

To be u t i l i zed by d e e r , brow s e  mu s t  be w i th i n  r each a nd 
the r e f o r e  not grea t e r  tha n 4 - 5  f e e t  i n  h e i ght . Thu s ,  t a l l  
shrubs have n o  value  a s  b r ow s e . Pe r i od i c  d i s t u rbance by 
cut t i ng ,  f i r e ,  or herb i c i d e  appl i c at i on s  may be nec e s s a ry t o  
k eep brow s e  plant s w i th i n reach o f  d e e r  a n d  t o  r e i nv i gorate 
sprout growth . In u s i ng herb i c i d e s  f o r  th i s  p u rpo s e , 
howeve r ,  s u scept i b i l i ty o f  brow s e  spec i e s t o  the h e rb i c i d e  
u s e d  ( e . g . , dea th o r  t op-dama g e ) and sprout i ng o r  
non spr ou t i ng r e spons e  t o  d amage m u s t  be a na lyzed c a r e f u l ly . 
w i thou t such analy s i s ,  herbi c i d e  treatment s may cau s e  
e l i m i na t i on o f  th e most d e s i rabl e  b r ow s e  spec i e s  ( s ee Lyon 
and Mu egg l e r  1 9 6 8 ) . 

Ha rdwood t r e e s  a nd both d e c i duous and everg r een broadleaved 
shrub s o f  th e Pac i f i c  No rthwe s t  a r e  abundant ber ry produ
c e r s . E l derberry spec i e s  produce f r u i t  eaten by bears , 
c oyot e s ,  r ob i n s  and pigeon s ; the i r  f ol i ag e  i s  pre f e rred 
b r ow s e  f o r  s ome herbivor e s . Chok ebe r ry p r odu c e s  abundant 
f ru i t ,  t w i g s ,  and fol i ag e  eat en by many w i l d l i f e spec i e s  
( Taber 1 9 7 7 ) . 

D i ve r s i ty o f  p l ant spec i e s c ompos i t i on i s  i mport ant t o  
w i ld l i f e  hab i t a t  qua l i ty beca u s e  each plant spec i e s  ha s a 
s omewha t  d i f f e rent s e a s ona l s chedu le f or g r owth , f l owe r i ng , 
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f r u i t i ng ,  and d ormancy ( Taber 1 9 7 7 ) . Ea ch p lant spec i e s 
w i l l  t end t o  be u s e d  by w i ld l i f e whe n  i t  i s  mos t pa latab l e , 
nut r i t i ou s ,  o r  r ipe . Ther e fore , a h i gh d i ve r s i t y  of plant 
spec i e s w i l l  support a great e r  numb e r  o f  w i l d l i f e  spec i e s 
thr oughout a greater p r oport i on o f  the year than l e s s  
d i ve r s e ,  rnonotyp i c  s t ands o f  vegetat i on .  

Re duc t i on i n  Spec i a l  Hab i tat  Componen t s . Spec i a l  hab i t at 
c omponent s tha t may occur on r i ght s -o f -way are sma l l  snag s ,  
d owned l og s  a nd b ranche s , and plant l i t t e r . Snag s may be 
present as short s t ub s  r ema i n i ng from pr e v i ou s  f o r e s t s  or a s  
d ead s k e l e t on s  o f  sma l l  t r e e s  k i l l ed by herb i c i de s  o r  
g i rd l i ng . The var i ou s  vegetat i on control me thod s may have 
d i f f er ent i a l  e f fect s on the se hab i t at c omponent s .  

Reduc t i on i n  Ripa r i an or We t land Hab i t a t  Qua l i ty . Ripa r i an 
and wet l and hab i t a t s  have h i gh value t o  many spec i e s o f  
w i l d l i f e ( s ee Chapt e r  6 s ec t i on on Wi ld l i f e ) . Veget at i on 
c ontrol u s i ng non s e l ec t i ve method s ( e . g . , b r oadc a s t  chemi c a l  
or mecha n i c a l ) w i l l  s eve rely reduc e the qua l i ty o f  the s e  
hab i t at s . S e l ec t i ve r emova l o f  only t a l l-grow i ng t a rget 
spec i e s  a s  nec e s s a ry t o  ma i nta i n  c onduct o r  c l earance 
c r i t e r i a  i n  r ipa r i an and wet l and a r eas wou l d  ma i nt a i n  h i gh 
qua l i ty hab i tat s .  

Th e BPA Transm i s s i on L i n e  Ma i nt enanc e Standard r e qu i re s  
ob s e r vanc e of  1 0 0 -foot bu f f e r  s t r i p s  a long a l l  wa t e r  bod i e s ,  
st r e am c ou r s e s o r  wet l ands d u r i ng b r oadc a s t  herbi c i de appl i 
c a t i on s . Bu f f e r s  o f  1 0 - and 5 0 -f e e t  w i d th s  a r e  r equ i red for  
var i ou s  spot herb i c i de t r eatment s .  Mechani ca l  method s a r e  
n o t  propo s e d  for  u s e  by BPA . Gi ven the s e  feat u r e s  o f  BPA ' s  
propos ed vegetat i on management p r ogram , s i gni f i cant r educ
t i ons i n  r ipa r i an or wet l and hab i t a t  qua l i ty are not 
expec t ed to occur . 

De s c r ipt i on o f  Pot ent i a l  Herb i c i d e  Tox i c i ty I mpa c t s  

BPA propo s e s  t o  u s e  s i x  herbi c id e  ac t i ve i ngred i ent s i n  
f ol i age o r  s t ern appl i ca t i on s  f or brush o r  weed c on t r ol on 
transm i s s i on r i ght s -o f -way ( s ee Tab l e  3 - 3 ) . The s e  ac t i ve 
i ngred i en t s  ( a mmon i um s u l farna t e ; d i carnba ; glyphosat e ;  
p i c lorarn ; 2 , 4-DP , and 2 , 4-D ) a r e  the only one s w i th any 
pos s ib i l i t y  of  b e i ng i ng e s t ed by w i ld l i fe ( on f or age , 
brows e ,  o r  mas t )  and the onl y  one s w i th any pos s ib i l i ty o f  
be i ng app l i ed d i r ec t ly t o  a n i ma l s ,  the i r  n e s t s ,  o r  eggs . 
Othe r herb i c i d e s  u s e d  by BPA a r e  app l i ed t o  the ground 
a round power poles  or only w i th i n  s ub s t at i on y a rd s . 
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Herb i c i d e  Background S t a t ement s f o r  the s i x  herbi c i de ac t i ve 
i ngr ed i ent s a re cont a i ned i n  Append i x  A .  Rev i ew o f  the 
t ox i colog i c a l  l i t er ature h a s  i nd i c a t ed tha t the s e  h e rb i 
c i d e s  have a low order of  t ox i c i t y  t o  l aborat ory rat s  a s  
we l l  a s  t o  w i ld l i f e spec i e s  that have been t e st ed . No ne o f  
the herb i c i d e s  h a s  shown evi d e nc e  o f  accumu l at i ng i n  a n i ma l  
t i s su e s  t o  a ny s i gni f i c ant d egr e e . 

For examp l e ,  Some r s  et a l  ( 1 9 7 8 ) s t ud i ed the r eproduc t i ve 
s uc c e s s  o f  t wo g e nerat i ons of  ch i ck ens hatch ed f r om egg s 
sprayed w i th 2 , 4-D and p i c loram herbic i de s .  I n  genera l ,  the 
s t ud i e s p roduced no evi denc e  that spr ay i ng w i th 2 , 4-D o r  
p i c l or am a f f ec t e d  dome s t i c  f ow l  reproduc t i on thr ough one 
g enerat i on a nd i nt o  the s e c ond . Se e the Herbi c i de Back
ground St a t ement s for report s o f  other t ox i c o l og i c a l  s t u d i e s . 

Be cause  they are e l i m i nated r ap i d ly ,  pr i ma r i ly by excr e t i on ,  
chron i c  t ox i c i ty i s  of  very s l i ght pos s ib i l i ty .  The rap i d  
d egradat i on o f  the herbi c i d e s  i n  p l ant s a nd s o i l s  f urther 
ens u r e s  that i ng e s t i on o r  sk i n  ab s o rpt i on i s  m i n i ma l . The 
d e t e r i orat i on of  f ol i age a f t e r  t r e atment a nd r ap i d  h e rb i c i d e  
degradat i on l im i t s  pos s ib l e  anima l expo s u r e  t o  a short 
per i od of t ime ( Ne wton a nd Nor r i s 1 9 7 6 ) . 

The evi d e nc e  ava i l ab l e  i nd i c at e s  tha t the herb i c i d e s  pro
posed f or u s e  by BPA w i l l  not pose t ox i c  hazard s t o  
w i l d l i f e . O f  s ome c onc e r n ,  howe ve r ,  i s  the u s e  o f  d i e s e l  
o i l o r  o i l-wat e r  emul s i on s  a s  c a r r i e r s  f o r  c ert a i n  spot 
herbi c i de appl i c at i on s  t o  f ol i ag e  and s t e m s  of  t a rg e t  vege
t at i on on r i ght s-o f-way . Mob i l e  b i rd s  and mamma l s  are 
unl i k e ly to be a f f ected . Sma l l  b i rd s  or mamma l s  w i th 
l i mi t ed home r ange s  o r  t e r r i t or i e s  c onf i ned t o  t r eated a r e a s  
may su f f e r i nd i r e c t  mort a l i ty ( e . g . , from hypotherm i a  cau s ed 
by l o s s  o f  f ur- or f eather- i ns u la t i ng c apac i ty )  o r  r educed 
reproduc t i ve s uc c e s s  ( e . g . , due to t ox i c  po i soni ng by o i l 
sprays on egg s ) . 

Pl ant s and a n i ma l s  d i f f er f undament a l ly i n  phy s i o l ogy . As a 
r e s u l t , herb i c i d e s  are gene r a l ly of l ow t ox i c i ty t o  
a n i ma l s . Th i s  pr i nc iple i s  w e l l  i l lu s t r ated by s t udy o f  the 
s u s c ept ib i l i ty of  honeybee s to u n i nt ent i ona l and unavo i dab l e  
i ns ec t i c i de a nd herbi c i de expo s u r e s  r e su l t i ng f r om broadc a s t  
spray operat i on s . Honeyb e e s  a r e  among the i n s ec t s  more 
s ens i t i ve to i ns ec t i c i de s  ( P i ment e l  1 9 71 ) . 

I n  area s where large numb e r s o f  honeyb e e s  a r e  pre sent s u ch 
a s  orcha rd s c ont a i n i ng f l oweri ng f r u i t  t r e e s  or other 
ac reag e s  o f  c rop s be i ng pol l i na t ed , l a rg e  s c a l e  l o s s e s  of 
b e e s  s ome t i me s  occur f o l l ow i ng i nsect i c i d e  appl i ca t i on s . I n  
sharp contrast , herbi c i d e s  a r e  o f  l ow t ox i c i ty t o  honeybees 
f o l low i ng i ng e s t i on and c onta c t  e xpos u r e s  ( Johanson 1 9 6 9 ) . 
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The w a t e r-bas ed spr ay s  u s ed by BPA have l ow e r  i nhe rent 
t ox i c i ty than oi l -ba s e d  formu l at i on s  ( Mo f f e t t  e t  a l  1 9 7 2 ) . 
Sma l l  chang e s  i n  f or ag i ng ac t i vi ty due t o  i nc r e a s e s  o r  
d e c r eas e s  i n  pol l en-produc i ng p l ant s a r e  mor e  s i gni f i c ant 
c on s equ ences  o f  veget a t i on management than d i r e c t  t ox i c  
e f fec t s  o f  herb i c i d e u s e .  

Cons equenc e s  o f  A l t e rnat i ve Method s 

Broad c a s t  Chem i c a l  Me thod s . Pot ent i a l  i mpa c t s o f  chemi c a l  
methods a r e  d e t ermi ned by the s u s cept ib i l i t i e s  o f  p lants t o  
a pa r t i cu l a r  herbi c i d e formu l a t i on ,  and i t s  r a t e  and t i me o f  
app l i ca t i on .  Three herb i c i d e  c omb i nat i on s  a r e  u s ed by BPA 
i n  broadc a s t  appl i c a t i on s , e i the r  by he l i c opt e r s  or by 
gr ound-based equ i pment . Re lat i ve s u sc ept i b i l i t i e s o f  c ommon 
p lant spec i e s of the Pac i f i c  Nor thwe s t  a r e  shown i n  Tab l e  
7 - 3  ( s ee s ec t i on on Vege t a t i on i n  th i s  chapt e r ) .  

Repeated broad c a s t  herbi c i de app l i c at i on s  w i l l  c onv e r t  
r i ght -o f-way veget a t i on t o  r e l at i ve ly monotyp i c s tand s o f  
r e s i s tant p l an t  spec i e s  ( e spec i a l ly gras s e s , f e r n s , s ome 
shrubs and ha rdwood s ) .  The h e rb i c i d e  c omb i nat i on c onta i n i ng 
p i c l oram appea r s  t o  be the mos t broad ly e f f ec t i ve a t  damag
i ng woody spec i e s ; thi s c omb i nat i on the r e fore w i l l  be mos t 
l i k e ly t o  r e d uc e  hab i t a t  d i ve r s i ty i f  u s e d  r epeat ed ly a t  
heavy app l i c at i on r a t e s . 

Hab i t at d i ve r s i ty c an be enhanc ed on r i ght s-o f-way i f  
broadcas t herb i c i d e s  a r e  app l i ed t o  den s e  monotyp i c s tand s 
o f  shrubs o r  t r ee spr out s .  Trea tment o f  s uch homog eneou s 
vegetat i on w i l l  open up spa c e  for  e s t ab l i shment o f  othe r 
p l ant type s ,  the reby d i ve r s i fy i ng p r e v i ou s ly u n i f orm 
hab i t a t s .  Treatment o f  t a l l ,  den s e  shr ub s tand s w i l l  c a u s e  
v i gorous p r oduc t i on o f  sprout shoot s w i thi n t h e  b r ow s i ng 
he i ght o f  de e r . 

Impor t ant f or age , brow s e , a nd m a s t  spec i e s  i nc lude many 
gras s e s , broad l e a f  forb s , and shr ub s , and c a n  be c on s i de r e d  
non t a rg et vegetat i on on t ransmi s s i on l i ne r i ght s-o f-way . 
Nont a rg e t  sp ec i e s  shou l d  not be unnec e s s a r i ly t r e a t e d  du r i ng 
broadc a s t  appl i cat i ons . For e xampl e ,  a v a luabl e  browse 
p l ant , ceanothu s ,  and a va l u ab l e  fru i t  p l ant , e ld e rber ry , 
a r e both h i gh ly s u s c ept i b l e  t o  the p i c l oram herb i c i d e c omb i 
nat i on .  Broad l e a f  f orb s a r e  i mportant for ag e  f o r  e l k  and 
wh i t e-t a i led d e er ; the s e  p la n t s  a r e  h i gh ly s u s cept i b l e  t o  
a l l  three b roadc a s t  herb i c i d e c omb i nat i on s . Los s  o f  the s e  
o r  other nontarg e t  spec i e s c a n  be pr evented by r e s t r i c t i ng 
broadc a s t  app l i ca t i on o f  herbi c i d e s  t o  s t and s whe r e  s u s c ep
t i b l e  t arg e t  spec i e s a r e  predomi nant i n  u n i f orm s ta nd s . 
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BPA does not u s e  o i l  c a r r i e r s  for  broadc a s t  herb i c i de 
appl i ca t i on s . 

Spot Chemi ca l  Method s . The s e  method s w i l l  have l i t t le 
e f fec t on hab i ta t  d i ve r s i ty s i nc e  they a re app l i ed t o  i nd i 
v i dual t a rg e t  plant s . However , i f  they a re u s e d  i n  a way 
that a l lows development of uni form stand s  of shrub s ,  hab i ta t  
d i ve r s i ty w i l l  d ec r e a s e  over t i me . Fo r e xamp l e , spot t r eat
ment and remova l o f  Doug l a s -f i r  t r e e s  from among l a rge 
blackbe r ry c l ump s w i l l  a l low d e v e l opment of l ow h ab i t at 
d i ve r s i ty a s  we l l  a s  pre s ent a cc e s s  prob l e m s  f o r  l a rge w i l d
l i f e spec i e s ( a s  w e l l  a s  ma i nt enance c r ews ) i n  the f u t u r e . 

Spot chem i c a l  t reatment s c a n  be app l i ed s e l e c t i ve ly t o  la rg e 
brush s t ands t o  produc e open i ngs f or a c c e s s  and f o r  e st ab
l i  shrnent of othe r  plant type s ( e . g . ,  gra s s e s  and forbs ) ,  
the reby enhanc i ng hab i ta t  d i ve r s i ty . Al so , s i ng l e  s t ern 
t reatment s ( e . g . , f r i ll i ng )  can be u s e d  t o  c r e a t e  sma l l  
s nags  o f  v a lue t o  s ma l l  woodpeck e r s  and other small  hole
nes t i ng spec i e s  ( e . g . , chi ck ad e e s ,  f ly i ng squ i r r e l s ) . 

Manual Method s . Ov e r the short t e rm ( i . e . , a s i ng l e  
t reatment cyc l e ) , manual me thod s w i l l  c au s e  n o  reduc t i on i n  
habi tat  d i ve r s i ty on f or age , brow s e  a nd m a s t  spec i e s . How
eve r ,  over s ever a l  tr eatment cyc l e s , manua l method s a r e  
l i k e ly t o  l ead t o  d ev e l opment o f  u n i form s t and s o f  shrubs 
a nd hardwood spr out s i f  they a r e  not u s e d  i n  comb i na t i on 
w i th c u t - s t ump chem i c a l  t r eatment s .  Al s o ,  manua l  m e thod s 
a r e  not prac t i ca l  for  t r ea tmen t  o f  d en s e  shrub s t and s d u e  t o  
the large number o f  s t erns requ i r i ng t r eatment and p r ob l ems 
o f  acce s s  t o  i nd i v i dual sterns . The r e f or e , ex c lu s i v e r e l i 
ance on manual method s w i l l  c au s e  reduc t i on i n  hab i tat  
d i ve r s i ty ove r t i me . G i rd l i ng o f  t r e e s  w i thout f e l l i ng them 
would p r ov i d e  s ma l l  d i amet e r  snags f or woodpeck er s and hole
n e s t i ng spec i e s .  Cut t i ng d ebr i s  can be a r ranged i n  l oo s e  
b r u sh p i l e s  a s  w i ld l i f e  hab i tat . 

Mechan i c a l  Method s .  Mechani ca l  method s have the great e s t  
pot ent i a l s  f or adver s e ly a f f ec t i ng w i ld l i f e  hab i t at s  on 
r i ght s -o f -way . Pot ent i a l  i mpa c t s d e r i ve pr i ma r i ly from the 
nons e l ec t i ve appl i c at i on o f  the s e  method s t o  l a rg e  a r eas ; 
vegeta t i on i s  e i ther t o t a l ly r emoved ( a s  i n  s c a r i f i cat i on )  
o r  r educed t o  r e s i du a l  s t ands o f  gr a s s e s ,  f orbs , and shrub 
stumps ( a s  i n  mow i ng o r  f la i l i ng ) . Hab i t at d i ver s i ty wou l d  
be severely r educed unt i l  veget at i on r egenera t e s . Nontarget 
forage , brow s e ,  and ma s t  spec i e s are r emoved a l ong w i th 
t arget p l ant s . F i na l ly ,  spec i a l  hab i t a t  c omponen t s  ( e . g . , 
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downed logs , plant l i t t e r ) a r e  r emoved or d i s t urbed , d epr e
c i a t i ng the i r  va lue to w i ld l i f e . Impa c t s  c a n  be m i t i ga t ed 
by l i mi t i ng t r eatments t o  s c a t t e red , u n i f orm pa tch e s  of  
r i ght-of -way vegetat i on ,  ther eby pot ent i a l ly enhanc i ng 
habi tat d i v er s i ty ,  and by l ea v i ng p i l e s  of l og s  and b ranches 
as w i ldl i f e  hab i tat . 

B i olog i c a l  Me thod s .  On e o f  the expe r i ment a l  b i olog i c al 
me thod s for control of  r i ght s -o f -way vegeta t i on s e ek s  to 
enhanc e hab i tat f or herbi vorous w i ld l i fe spec i e s ( sp ec i f i c 
a l ly meadow voles , e l k , a n d  d e e r ) t o  l im i t  e s tabl i shmen t  and 
s u r v i va l  o f  t a l l -gr owi ng t r e e  s e edl ings  ( s ee Chap t e r  3 ) . 
Other bi olog i ca l  method s w i l l  have va r i ab l e  but s l i ght 
i mpac t s  on w i ld l i fe habi tat , pr i ma r i ly d u e  t o  the fact that 
they cannot be appl i ed uni f ormly acros s l a rg e  r i ght -of-way 
a r e a s . 

En v i ronmental  c on s equenc e s  o f  a l t er na t i ve c ontrol method s on 
wi ld l i f e  a r e  s umma r i zed i n  Tab l e  7 - 6 . Wi ld l i f e  hab i t a t  
qua l i ty c an be max i m i zed by ( 1 )  u s i ng the c ontrol method 
mo s t  appropr i a t e  to ma i nt a i n or enhance hab i t a t  d i ve r s i ty i n  
any part i c ular  r i ght-of -way s i tua t i on ,  ( 2 )  a vo i d i ng t r ea t 
ment of  non t a rget forage , brows e , a n d  ma s t  spe c i e s ,  ( 3 ) 
r e t a i n i ng o r  pr oduc i ng spec i a l  hab i tat  c omponent s ,  a nd ( 4 )  
avoi d i ng oi l c a r r i e r s  i n  fol i a r  herb i c i d e  appl i ca t i on s . 
Tradeof f s  among the s e  m i t i ga t i on measures  would be n e ces sary 
i n  c e r t a i n  s i tuat i ons due t o  other c on s tr a i n t s . 

Publ i c  He a l th and Oc cupa t i onal Sa fety 

He rb i c i d e Ha zard As s e s sment Summa ry 

De t a i l ed r e v i ews o f  the propert i e s and behav i or o f  a c t i ve 
i ngred i ent s i n  the herbi c i d e s  proposed for  u s e  by BPA a r e  
provi ded i n  Herbi c i de Backgr ound Statement s i n  Append i x  A .  
Background s ta t ement s a l s o  a r e  i nc l uded for  t wo commerc i a l  
herb i c i d e  a dd i t i ve s  and f or d i e s e l  o i l ,  a n  herbi c i d e  
car r i e r . A general  overv i e w  o f  pr i nc i pl e s  a n d  methods 
a v a i lable f or t e s t i ng chem i cal tox i c i ty i s  provi ded i n  the 
Int r oduc t i on t o  Append i x  A.  Th e present s ec t i on s umma r i z e s  
the f i nd i ng s  o f  the appended Backgr ound S t a t ement s and 
a s s e s s e s  ha zards  t o  the publ i c  and t o  work e r s from the u s e  
of  herbi c i de s  i nc l uded i n  BPA ' s vegetat i on manageme nt 
program . A wor s t -c a s e  analys i s  of  potent i a l  human expos u r e s  
t o  four of  t h e  herbi c i d e s  proposed f or u s e  b y  BPA i n  f ol i age 
appl i ca t i on s  on r i ght s -o f -way i s  a l s o  i nc luded . 

He rb i c i d e s  may be appl i ed by a numbe r  o f  t echn iques  that a r e  
de s c r i bed i n  det a i l i n  Chapt e r  3 .  I n  t h e  spo t appl i c a t i on 
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T ab le 7 - 6 . Probab le E n v i r o n me n t a l C o n s e q ue n c e s  o f  A l t e r n a t ive Metho d s  on W i l d l i f e  
w i t h  Ranoe o f  Pote n t i a l  Imp a c t s  Shown 

Note : The Lowe r Numbe r of the Range I n d i c a t e d  is the P o t en t i a l  Impa c t  o f  
a M i t i g a t e d  Imp leme n t a t ion o f  the Re s p e c t i ve C on t r o l  Me thod ; the Upper 
Numbe r  of the Range i s  the P o te n t i a l  Wor s t- C a s e  Imp a c t  When Mi t i g a t ion 

Me a s u r e s  a r e  N o t  o b s e rved or F a i l  to Ope r a t e  As P l anned 

Vege t a t i on Cont r o l  Methods 
P o t en t i a l  W i l d l i f e  B r o a d c a s t  Spo t 
Impac t s  Chem i c a l  Chemi c a l  Man u a l Mechan i c a l  B i o l og i c a l  

Redu c t i o n  i n  h a b i t a t  
o a , b _ 2  o e , f _ 2  d ive r s i ty o e - 1  1 g _ 2  0 

Reduc t i on in f o r age , 
b r ow s e  a n d  ma s t  . s p e c i e s  o a , b_ 2  0 0 1 g _ 2  0 

Reduc t i on i n  s p ec i a l  
hab i ta t  c omponen t s  

Reduc t io n  o f  r ip a r i an 
hab i t a t  qua l i ty 

D i e s e l  o i l  h a z a r d  

NOTE S : 

Key to r a t i n g s : 0 
1 
2 

0 0 

o c - 2  0 

0 o d- 1  

V i r tu a l l y  n o  imp a c t 
Pot en t i a l l y  s l i g h t  imp a c t  
Potent i a l ly s ig n i f ic an t  imp a c t  

0 l h- 2  0 

0 o c - 2  0 

L e t t e r  supe r s c r i p t s  ind i c a t e  m i t i g a t ion me a su r e s  wh o s e  imp l eme n t a t i on c r e a t e s  the l owe r 
m i t i g a t e d  impac t r a t i n g . 

Key to l e t t e r  s u p e r s c r ip t s : 
( se e  t e x t  f o r  exp l a n a t i o n )  

a U s e  herb i c ides h i g h l y - s e l e c t iv e  f o r  t a r g e t  p l a n t  spec i e s  
b U s e  b r o a d c a s t  h e rb i c i d e  a p p l i c a t i o n s  on monotyp i c , un i f o r m  

s t ands o f  s u s c e p t i b l e  t a r g et s pec i e s  on l y  
c = S t r i c t ly o b s e r v e  1 0 0 - f o o t  b u f f e r  s t r ip s  a l ong a l l  water 

bod i e s  
d Avo i d  u s e  o f  o i l  c a r r i e r s  f or f o l ia r  h e r b i c ide a p p l i c a -

t i o n s  
e - App l y  s p o t  chemic a l  o r  ma n u a l  t re atment s  i n  a manner 

t h a t  m a i n t a i n s  and enhanc e s  hab i t a t  d i ve r s i ty 
f U s e  c u t - s tump c he m i c a l  t r e atme n t s  on s p r o u t ing h a r dwood 

s pe c i e s  
g L i m i t  u s e  o f  me c ha n i c a l  methods to s c a t t e r e d  p a t c h e s  o f  

r i g h t - o f -way v e g e t at ion 
h L e av e  p i l e s  o f  downed l o g s  and b r a n c h e s  a s  w i ld l i f e  hab i t a t  
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of herb i c i de s ,  chem i ca l s a r e  app l i ed t o  i nd i vi d u a l  p l ant s o r  
p l ant group s that a r e  d e s i gnated t a rget s ,  and the r e f o r e , 
l o s s e s  of  herb i c i d e t o  the nont arg et env i r onment a r e  m i nimal . 
Broad c a s t  app l i ca t i on s  mad e  t o  r e l a t i vely dense  and un i f orm 
vegetat i on u s i ng g r oundba s ed o r  a e r i a l  equ ipment may 
i nvol v e , i n  c ompa r i s on t o  spot app l i cat i on ,  la rg e r  l o s s e s  of  
herbi c i de to the nont a rg et envi r onment , e spec i a l ly i f  appro
p r i a t e  precaut i on s  a r e  not taken . I n  ei the r spot or b r oad
c a st operat i on s ,  a c e rt a i n  amount of  human haza rd i s  
present , but the degree  of  hazard i s  rel ated t o  the i nt r i n
s i c  t ox i c i ty o f  the herbi c i d e  a nd t o  the d egree a nd nature 
o f  expo s u r e  ( s ee wo r s t -c a s e  analys i s  below ) . 

Tox i c i ty of EPA-Appr oved He rb i c i d e s . Tox i c i ty o f  h e rb i c i d e s  
f o r  pa rt i cu l a r  laboratory a n i ma l s  i s  r ead i ly d e t e rm i ned 
u s i ng wel l - e s t abl i shed t e s t i ng p r oc edur e s . An i mport ant 
und e r ly i ng a s sumpt i on in such t e s t i ng i s  tha t an ima l s  and 
humans r e spond i n  the s ame manner to e x c e s s i ve amount s of a 
t ox i c  sub s t a nc e . The acu t e  o r a l  LDS O for r at s ,  a s t a t i s 
t i c a l  measure o f  the d o sage r e qui r ed t o  k i l l  ha l f  o f  a t e s t  
popu lat i on o f  r at s , i s  the mos t  f r equ ent ly report ed mea s u r e 
ment o f  t ox i c i ty .  Ch em i c a l s c a n  be r anked a c c ord i ng t o  
the i x  ac ut e t ox i c i t i e s  a s  a f i r s t  approx imat i on o f  the i r  
pot en t i a l  t o  c au s e  harm f u l  b i o l og i c a l  e f fec t s .  

Ac u t e  Tox i c i ty - - Among pest i c i d e s , herbi c i d e s  gene r a lly 
have a low ord e r  o f  acute mamma l i an t ox i c i ty .  Th i s  
genera l i zat i on i s  t r u e  o f  a l l  herb i c i d e s  u s e d  by BPA i n  
vegetat i on management ( Tabl e  7 - 7 ) ( a l so s e e  Backgr ound 
S t a t ement for each herb i c i d e ) . In general , ba s i c  
b i ochem i c a l  and phy s i olog i c a l  d i f f er ences b etween p l ant s and 
anima l s  ac c ount for  the relat i ve ly l ow t ox i c i ty o f  
herb i c i de s  t o  an i ma l s .  Herb i c i d e s  a r e d e s i gned t o  i nt e r f ere 
w i th v i t a l  plant proc e s s e s  s u ch as seed germi nat i on ,  hormone 
( au x i n ) -med i at ed gr owth a nd d evelopment , a nd phot osynthe s i s ;  
the s e  b i ol og i c a l  proc e s s e s  a r e  not dup l i cated i n  repr e senta
t i v e s  o f  the a n i ma l  k i ngd om . 

Add i t i ona l ly , e x t en s i ve s t ud i e s o f  the absorp t i on ,  d i st r i 
bu t i on ,  metabol i sm ,  and excret i on o f  herbi c i d e s  i n  a n i ma l s  
have shown that herbi c i de s  and the i r  metabol i t e s  a r e  r api dly 
e l i m i nated f r om a n i ma l s ;  tha t i s ,  they d o  not a c c umulat e 
s ub s tant i a l ly i n  a n imal t i s su e s . Th i s  f urther r educ e s  the 
pos s ib i l i ty tha t expo s u r e  wi l l  r e s u l t  i n  harm f u l  conse
quenc e s . Thu s ,  a s  a c la s s ,  herbi c i d e s  have l ow pot ent i a l  
f o r  produc i ng t ox i c i ty i n  a n i ma l s  a n d  huma n s . Exc ept i on s  t o  
th i s  general s t a t ement i nc lude paraquat and d i ni t r o  whi ch 
a r e  not pr oposed for u s e  by BPA . 
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Table 7-7 .  Acute Oral Toxicity in LaJ::xxatory Rat Populations of Herbicides 
Pro}_X)sed for Use by BPA in Vegetation Managerrent 1 

WSSA 
Herbicide 1 97 9  

Amrronium 3 , 9 0 0  
Sulfarnate 

Atrazine 3 , 080 

Bromacil 5 , 200 

2 , 4-D3 1 ,  960 

Dicamba 1 , 100 

Dichlobenil 4 , 500 

Diuron 3 , 4 0 0  

Glyphosate 5 , 600  

Monuron 2 , 300 
(to 3,  700)  

Picloram 8 , 200 

Prometone 2 , 980 

Sirrazine >'.) , 0 00 

Scdium 
Chlorate 5 , 000 

Scdium 
Metaborate 2 , 33 0  

Tebuthiuron 644 

FOCfI'NarES : 

EPA 
1977 

1 , 7 5 0  

375 

1 , 04 0  

8 , 200 

5 , 000  

Oral LDSO rrq/kq2 
Newton and 
Dost 1 9 81 

3 , 1 0 0  

666 

>l , 100 

> 6 , 300 

Ghassemi 
et al . 1 981  

3 , 8 0 0  

> 570 

>l , 028 

4 , 320 

8 , 200 

> 5 , 000 

1Values were obtained from the review sources identified at the head of each column . 
2 In  one rrethcd of interpreting toxicity data , it is presurred that acute (LDSO ) toxic 
doses for rats are similar to those for hLll1Bn populations . For comparative purposes ,  
a 1 , 000 mg/kg dose is equivalent to a dose of 2 . 6 ounces for a 165-pound human . A 
LDSO value refers to the dose lethal to 50 percent of the test population . 

3Variation in dosage levels probably due to variation in chemical fonnulation (e . g . , 
acid , amine salt , ester) and in sensitivities of test strains of rats . 
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Th e Fe deral  I n s ec t i c i de ,  Fu ng i c i de , and Rodent i c i de A c t  
des i gnat e s  t h e  Env i ronment a l  Prot e c t i on Agency ( E PA ) a s  the 
government a l  body r e spon s ib l e  f or the s a fety of a l l  p e s t i 
c i d e s  u s e d  i n  the Un i t e d  Stat e s . To be federal l y  r eg i s 
t e red , a p e s t i c i de mu s t  not g i ve e v i dence o f  unrea sonab l e  
hazard t o  hea l th or the e nv i r onment wh en u s e d  accord i ng t o  
the labe l . Thu s ,  the EPA- and s t at e-appr oved l abel  
repr esent s valuabl e gu i danc e for the safe  and e f f i cac i ou s  
u s e  o f  p e s t i c i d e s . Th e i mport ance o f  the p e s t i c i de l abe l i s  
empha s i ze d  i n  BPA ' s  Transmi s s i on Li n e  Ma i nt enanc e St andard . 

Human Hazard S i gnal Words - - Herbi c i de l ab e l s  i nc l ude 
i n format ion tha t i s  i mport ant to wor k e r  s a f e t y . Th e Human 
Ha zard S i gnal Word s , Dange r ,  Wa r n i ng , and Caut i on ,  a l ert 
work e r s  to the re l a t i ve haz a r d  o f  pa rt i c u l a r  formul a t i on s . 
The s i gnal word i s  d e t e r m i ne d  by the r e s u l t s  o f  a ni ma l  
tox i c i ty t e s t i ng i nc l u d i ng ora l and d e rmal  LDS O s , i nha la t i on 
LCSOs ( l e tha l c oncentr a t i on ) , and eye and s k i n  e f f e c t s . EPA 
c r i t e r i a  f o r  e s t ab l i shmen t  o f  the t ox i c i ty cat egor i e s  ( 40 
CFR 1 6 2 . 1 0 )  a r e  l i s t e d  i n  Tabl e  7-8 . 

Th e comme rc i a l  he rb i c i de s  u s e d  by BPA a r e  pr edom i nant l y  
c l a s s ed i n  Tox i c i ty Ca t e gory I I I ,  a n d  thus r e qu i r e the Human 
Hazard S i gna l Wor ld  " CAUT ION "  on the l ab e l  ( Tabl e 7- 9 ) . Two 
of the herbi c i des  wh i ch c ont a i n  g lyphosate a nd bromac i l  
( i . e . , Roundup and Hyvar X-L ) a r e  i n  Cat egory I I  s i nc e  they 
can c a u s e  s k i n  and eye i r r i tat i on .  Oxy Ur eabor i s  a 
Cat egory I herbi c i de due t o  i t s  corros i ve e f f e c t s on the eye 
and sk i n .  

Th e exampl e  o f  Oxy Ureabor i l lust r at e s  that the t ype and 
ext ent o f  d i f ferent k i nd s  o f  exposure  a r e  be t t e r  d e t erm i 
nant s o f  over a l l  hazard than i s  a c u t e  oral  t ox i c i ty a l one . 
Ba s e d  only upon acut e tox i c i ty ( LDS O for ra t s ,  2 7 1 0  mg/kg ) , 
Oxy Ur eabor wou ld be l abeled " CAUTION " ( Ca t egory I I I ) . Wh en 
m i sused , th i s  herbi c i d e i s  corro s i v e  and " c au s e s  eye damag e " ; 
there fore , the product i s  lab e l ed " DANGER " .  

Oxy Ureabor i s  u s e d  by BPA f or weed con t r o l  a t  subs t a t i ons 
only ; Hyva r  X-L i s  u s e d  for s ubs t a t i on we ed c ontrol a nd wood 
power pol e prot e c t i on only . Roundup i s  u s e d  f o r  sub s t at i on 
weed cont r o l , a s  a spot f o l i age spray on r i ght s-o f-way , a nd 
for powe r po l e  pr ot ec t i on ( s e e  Tab l e  3- 3 ) . 

Chron i c  Tox i c i ty - - Ch ron i c  t ox i c i ty i nc l ude s pot ent i a l  
c a rc i nogen i c ,  t eratogeni c ,  o r  mutagen i c  e f f e c t s o f  herbi c i de 
exposur e i n  a n i ma l s . Al though c la s s i f i ed a s  a chroni c 
e f f e c t , mutageni c i ty i s  a s s e s s ed by shor t -t e rm t e s t i ng . 
Am ong herbi c i de s  p r oposed for u s e  by BPA, ammon i um s u l fama t e  
a n d  bromac i l  have shown no e v i d en c e  o f  c au s i ng chroni c 
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I-' 
OJ 
0 

Hazard 
Indicators 

Oral ID50 

Inhalation LC50 

Dermal ID50 

Eye Effects 

Skin Effects 

Table 7-8 .  EPA Criteria for Establishment of Pesticide Toxicity Categories 

Toxicity Categories and Htnnan Hazard Signal Words 

I 
Danger 

Up to and including 
50 mg/kg 

Up to and including 
. 2  mg/ liter 

Up to and including 
200 mg/kg 

Corrosive ; corneal 
opacity not rever
sible within 7 days 

Corrosive 

II III IV 
Caution Warning 

Frcm 50- 500 mg/kg 

Fran . 2- 2  mg/ liter 

Frcm 200-2000 

Corneal opacity 
reversible within 
7 days ; irritation 
persisting for 7 
days 

Severe irritation 
at 72 hours 

Caution 

From 500-5000 mg/kg 

From 2- 20 mg/liter 

Frcm 200G 2 0 , 000  

No corneal opacity ;  
irritation reversi
ble within 7 days 

Moderate irritation 
at 72 hours 

Greater than 5000 
mg/kg 

Greater than 2 0  
mg/ liter 

Greater than 20 , 0 00 

No irritation 

Mi ld or slight 
irritation at 
72 hours 

SOURCE : EPA Regulations for Enforcement of Federal Insecticide , Fungicide and Rodenticide Act . 40 CFR 1 6 2 . 1 0 



Table 7-9 .  Toxicity Category and Hwm.n Hazard Signal Word for 
Herbicides Used in Vegetation Management by BPA 

Trade Name 
Herbicide 1 

Amffite X-NI 

Mtrex 80W 
Mtrex Nine-0 

Hyvar X-L 

Krovar I 

Banvel 4 --0 . S .  
Banvel 4-W. S .  
Banvel XP 
Banvel SG 

Banvel 520 
Banvel 720 

Casaron G-4 

Roundup 

Tel var 
To rd on lOK 
Arrdon lOK 

To rd on 1 0 1  
Arrdon 101 

Prarnitol 25E 
Pramitol SPS 

Oxy Ureabor 

Spike lG 
Spike SG 
Spike 80W 

Formula 40 

Esteron 99 

Weed one 170 

FCXtI'NJI'ES :  

Active 
Ingredient (s) 

ArmDnium sulf amate 

Atrazine 

Branacil 

Branacil + Diuron 

Dicamba 

Dicamba + 2 ,  4-D 

Dichlobenil 

G lyphosate 

Monuron 
Piclorarn 

Piclorarn + 2 , 4-D 

Prometone 
Prometone + Silla-
zine + Sodium 
chlorate + Sodium 
rretaborate 

Sodium chlorate + 
Sodium rretaborate 
+ Branacil 

Tebuthiuron 

2 , 4-D amine 

2 , 4-D ester 

2 , 4-DP + 2 , 4-D 

Toxicity Human Hazard 
Category 2 Signal Word 3 

III Caution 

III Caution 

II Warning 

III Caution 

III Caution 

III Caution 

III Caution 

II Warning 

III Caution 
III Caution 

III Caution 

III Caution 
III Caution 

I Danger 

III Caution 

III Caution 

III Caution 

III Caution 

1All cc:mmercial herbicide names are registered trademarks (see Table 3-2) . 
2See Table 7-8 for description of toxicity categories .  
'signal words praninently appear on pesticide label . 
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e f f ec t s  a t  dosages t e s t e d . P i c l oram i s  c u r rently b e i ng 
r e t e s t e d  by EPA bec a u s e  o f  i nadequa t e  laboratory proc edu r e s  
i n  ea r l i e r s t ud i e s . Potent i a l  chron i c  t ox i c i t i e s  that have 
been found a r e :  c a rc i nogeni c i ty - d i uron and monuron ; 
t eratogen i c i ty - d i camba , d i uron,  a nd 2 , 4-D ; a nd 
mutagen i c i ty - a t raz i n e  and 2 , 4-D . No data ar e a va i l ab l e  
f or d i ch l obeni l ,  g lyphosate , s o d i um ch l ora t e , a nd s od i um 
me taborat e . Pr e sumably , regi s trants of  the s e  four herb i 
c i de s  have f i l ed ch ron i c  t ox i c i ty data w i th E PA .  However , 
publ i c  a c c e s s  t o  such data i s  pr e c luded by r e s t r i c t i ons 
d e s i gned t o  protect pr opr i etary i nt e r e st s . For d et a i ls on 
chron i c  toxi c i ty ,  see Herb i c i d e  Ba ckground Sta t ement s .  

Th e l aborat ory dosages a t  wh i ch pot ent i a l  chron i c  e f f ec t s  
have been d e t e c t e d  a r e  mu ch gr eater  i n  conc entr at i on and 
durat i on of e xposure than the l ev e l s  f ou nd i n  the f i e l d  
dur i ng o r  a f t e r v egetat i on con t r o l  appl i c a t i on s . Al so , a l l  
herb i c i de s  u s e d  by BPA a r e  r api d ly e l i m i nat ed f r om animals  
and humans through metabol i sm and excret i on ;  they do not 
b i oaccumu l a t e . The r e f or e , f or the herb i c i de s  t e s t e d , the i r  
u s e  a t  th e appl i ca t i on rat e s  propos e d  by BPA pos e s  n o  s i g
n i f i cant ha zards o f  chron i c  t ox i c i ty t o  a n i ma l s or humans . 
Tab l e  7 - 1 0  summa r i z e s  th e potent i a l  hazard s o f  each herb i 
c i d e  act i v e  i ngr edi ent p r oposed f or u se by BPA . Potent i a l  
hazards o f  d i e s e l  oi l and dr i f t c ontrol add i t i v e s  a r e  a l so 
summar i z ed . 

Oc c upat i onal Ha zards f r om Herb i c i d e  Us e .  O f  gr eat e s t  c on
c er n  in a s s e s s i ng the env i r onment a l  cons equenc e s  of the u s e  
of  chem i c a l s  i n  v egeta t i on management i s  oc cupat i onal 
exposure to herbi c i de s . Conc entrated f ormu l a t i on s  and 
app l i c a t i on equ i pment r epr e s ent s ourc e s  o f  pot ent i a l ly h i gh 
exposure v i a  d e rma l absorpt i on ,  i nhalat i on ,  and a c c i dent a l  
i nge s t i on . Sa f e  work pr ac t i c e s  a c cord i ng t o  herb i c i d e  l ab e l  
i n s truc t i on s  and good per s ona l hyg i ene ar e e f f ec t i v e  means 
of  m i n i m i z i ng the ha zard . Sa f e ty mea sur e s  a r e  d e scr i bed i n  
the BPA Transmi s s i on Li n e  Ma i nt enance Standard . 

No i n j ur i e s  o f  BPA p e r s onnel have b e en r eport ed a s  a r e s u l t  
o f  the u s e  o f  herb i c i d e s  i n  veg e tat i on management du r i ng the 
past f i ve years  ( the per i od f or wh i ch r ec ord s a r e  avai l ab l e )  
( A .  Stanford pe r s .  c omm . ) .  BPA work er expe r i enc e i s  s trong 
evi dence of the u s e  of s a f e  work pract i c e s  and good hyg i ene . 

The mos t  exten s i v e i nv e s t i gat i on s  o f  occupa t i onal ha z a r d s  
f r om herbi c i de u s e  h a v e  d e a l t  w i th worker e xpe r i enc e w i th 
2 , 4-D . The s e  s t ud i e s  a r e  revi ewed i n  the 2 , 4-D Ba ckground 
S t a t ement ( Append i x  A) ( a l so s e e Newton and Do st 1 9 81 ) . Due 
to the pa t t ern o f  metabol i s m  and rap i d  excret i on o f  2 , 4-D i n  
u r i ne , l ow hazard t o  work er s i s  c oncluded , part i c u l ar ly when 
prot ec t i v e c l oth i ng and good hyg i en i c  prac t i c e s  ar e employed . 
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Tab le 7 - 1 0 . Hazard Assessme n t  Summa r i e s  for He r b ic ide Ac t i ve Ingre d i e n t s  Csed by SPA 

No te : summar ies are Derived From Inf ormation Pre s e n t e d  in 
Herb ic ide Background Sta tements ( Appendix A) 

Ammonium Sulfamate 

Use : At substations and on rights-of -way near wate r . 

Occupa t iona l Hazard : Mild irritant upon inha lat ion of dust , mild eye irr itant 

Chronic E f f ec t s : Carc inogenic i t y ,  mutagenicity and teratogenic ity not detected at test dosages . 
Sub j e cted to extensive test ing because of potential f ire-retardant propert ie s .  

Pub l ic Exposure : Low ; exposure leve ls f a r  below that ide n t i f ied with irr itant propert i e s .  

Environment : Low tox i c i ty to fish and w i l d l i f e . Degrada t ion products c an be used as nutrient s .  

Atra z ine 

Use : At substation s . 

Occupat iona l H a zard : None iden t i f ied when han dled per labe l instruct ion s .  

Chronic Ef fects : Carc inogenic ity and teratogenicity not de tected a t  test dosage s . Limi ted mutagenic 
proper t i e s  have been found in f ruit f l ie s  and p lants , but not in seve r a l  other test s ys tems . 

Pub lic Exposure : Un l i k e l y  because of restricted acces s  and min imal use at sub s t a t ion s .  

Environment : App l ication s i t e , app l ic a t ion rate and lack o f  bioaccurnu la t ion r e su l t  i n  min ima l risk 
to f i sh and w i l d l i f e . 

Bromac i l  

Use : At substations and around pole s .  Oxy Ureabor used at sub s t a t io n s  on ly . 

Occupa t iona l Hazard : Skin and eye irr itant , e s pecia l ly as formulated in Oxy Ureabor . 

Chronic E f f ects : Carcinogenic ity , mutagen ic ity and teratogenicity not detected at test dosage s .  
Sub jected to extensive mutagen ic testing because o f  known mutagenic ity o f  a s imilar compound . 

Pub l i c  Exposur e : Low ; exposure levels f a r  be low that ide nt i f ie d  w i th i r r itant propert ie s .  

Environment : Low toxic ity and lack of b ioaccumu lation r e s u l t  in minimal r isk to f ish and w i l d l i f e . 

Dicamba 

Use : Extens ive use on r ight s -of-wa y .  

Occupat iona l Hazard : None ide n t i f ied when hand led p e r  labe l instruc tion s .  

Chronic E f fect s : Carc inogen icity and mut a genicity not de tected at test dosage s . Limited teratogenic 
properties have been found in rabb i t s  at do ses over 10 mg/ kg/da y . 

Pub l i c  Exposur e : Low ; exposure un l ike ly , but could occur from aerial dr i f t  and movement in groundwa t e r . 

Environme n t : Moderate r isk of trans locat ion . App l ic a tion rate and lack of b ioaccurnulat ion r e s u l t  
in minimal risk t o  f i sh a n d  wi ldlife . 

Dich loben i l  

Use : Ornamenta l p lantings at substation s .  

Occupat iona l Hazard : None ident i f ied when handled per label instruction s .  

Chronic E f f ec t s :  Teratogenicity not de tected at te st do sage s . Carc inoge n ic ity and mut age n ic i ty 
studies are not ava i lab l e . 

Pub l ic Expo sure : Un l ike ly because of r e s t r icted acces s  and minimal use at substa t ion s .  

Environme n t : App l ic a t ion s ite and lack of b ioaccurnulat ion result in min ima l risk to f i sh and w i l d l i fe . 

Diuron 

Use : At sub s t a t i ons . 

Occupat ional Hazard : None ident i f ied when handled per lab e l  instruc t ion s . 

Chro n ic Ef fects : Carcinogenic and teratogenic prope rties at high , a lb e i t  sub le tha l dos e s . No 
evidence o f  carc inogenicity o r  teratogenicity at mode rate or low dosage . Mutagenicity studies are 
not ava i l ab le .  

Pub lic Exposure : Unlike ly because o f  restricted access and min ima l use a t  substat ions . 

Environme n t : App l ic a t ion s i t e  and lack of bioaccumu l a t ion result in min ima l risk to f i sh and w i ld l i f e . 

G lyphosate 

Use : L i mi ted use on r ights-of -way , around poles and a t  sub s ta t ions . 

Occupat iona l Hazard : Skin a nd eye irritan t .  

Chronic Effect s : Teratogenic ity not de tected a t  test dosage s .  Carcinogenic i ty and mutagen ic ity 
stud i e s  are not ava i lab le .  
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Tab l e  7 - 1 0 .  C o n t ' d .  

P ub l i c Expo s ur e : Low ; expo s u r e  un l ik e l y  b e c a u s e  o f  m i n ima l u s e . 
Env i r onme n t : Low tox i c i t y  and l a c k  o f  b io a c c umu l a t i o n  r e s u l t  in m i n ima l r i sk to f is h  a n d  w i l d l i f e . 

Mo nuron 
Use : At s ub s t a t i o n s . 
Occ upat i on a l  H a z a r d : None i de n t i f ie d  when h a n d l ed per l abe l i n s t ruc t io n s .  
Chro n i c  E f f e c t s : C a r c i n o g e n ic i t y  i s  s u s p e c t e d , b ut c o n f l ic t i n g  re s u l t s  prohib i t  c o n c l u s i o n s  unt i l  

c u r r e n t  s t u d i e s a r e  c omp l e te d .  T e r a t o g e n i c i t y  not d e t e c t e d  a t  t e s t  d o s a g e s . Mut a g e n i c i t y  s t udi e s  
a r e  n o t  a va i la b l e . 

P ub l i c Expo s u r e : Un l i ke l y  b e c a u s e  o f  r e s t r i c t e d  a c c e s s  a n d  m i n i ma l  u se at sub s t at i o n s . 
Environme n t : App l ic a t i on s i t e  a n d  low t ox i c i t y  r e s u l t  in m i n ima l r i s k to f i sh a nd w i l d l i f e . 

Mo d e r a t e l y  t o x i c  to b e e s . 

P ic l o ram 
Use : On r i ght s - o f -way a n d  a t  sub s t at io n s .  
O c c up a t io n a l  Ha z a rd : 

i r r i t a t ion . 
Inha l a t i o n  o f  d u s t  may be i r r i ta t in g ; m i l d  s k i n  i r r i ta t i o n ; mode r a t e  eye 

Chro n ic E f f e c t s : C a r c i n o g e n ic i t y  stud i e s  are b e i n g  c o n du c t e d . 
d e t e c t ed a t  t e s t  d o s a g e s . 

Mu t a g e n i c i t y  a n d  t e r a t o ge n i c i t y  not 

Pub l i c  E xposure : Low ; p i c l oram is r e l a t ive l y  p e r s i s t e n t  i n  s o i l , b u t  exposure l e v e l s  a r e  far be low 
that ident i f i e d  w it h  i r r i t a n t  proper t ie s . I n c idents o f  very l ow l e ve l s  in we l l  wa t e r  have o c c ur r e d  
b e c a u s e  o f  movement i n  g roundw a te r . 

Envir onment : P e r s i s t e n t , mode r a t e  r i s k of t r a n s l o c at i o n . 
m i n imi z e  h a z a r d s  f r om t ra n s l o c at ion . 

Low t o x i c i t y  and l a c k  o f  b io a c c umu l a t io n  

Prome t o n e  
Use : At subs t a t i o n s . 
O c c u p a t i o n a l  H a z a r d : N o n e  ide nt i f i e d  whe n h a n d l e d  per l ab e l i n s t r uc t i o n s . 
Chron i c  E f fe c t s : Mu t a g e n i c i t y  n o t  det e c t e d  a t  t e st do s a ge s .  

s t u d i e s  a r e  n o t  a va i l a b l e . 
P ub l ic Expo sure : Un l ik e l y  b e c a u s e  o f  r e s t r i c t e d  a c c e s s . 

C a r c i n o g e n i c ity a n d  t e r a t o g e n i c i t y  

Environme n t : App l i c a t i o n  s i t e , l ow t ox i c i t y  a n d  l a c k  o f  b ioac cumu l a t ion r e s u l t  in m i n i ma l  r i s k  t o  
f i s h  and w i l d l if e . 

S ima z i n e  
U � : At substat i o n s . 
O c c u pa t i o na l H a z a rd : N o n e  ident i f ie d  when h a n d l e d  p e r  l a b e l  i n s t ruc t i on s .  
C hr o n i c  E f f e c t s : Muta gen i c ity n o t  d e t e c t ed a t  t e s t  do s a g e s . 

s t u d i e s a r e  not ava i l a b l e . 
P ub l ic Expo s ur e : Un l i k e ly b e c a u s e  o f  r e s t r i c t e d  a c c e s s .  

C a r c i n o g e n ic i t y  and t e r a t o g e n ic i t y  

E n v i r o n me n t : App l ic a t i o n  s i t e  a n d  l ow t o x i c i t y  r e s u l t  in m i n ima l r i s k  to f is h  and w i l d l i f e . 

Sod i um C h l o r a t e  and S o d i um Me t a b o r a t e  
Use : E xt e n s iv e  u se a t  s ub s t a t i o n s . 
Oc c up a t io n a l H a z a r d : S t r o n g  s k i n  a n d  eye i r r i t a n t s , e s p e c i a l l y as f o rmu l a t e d  i n  Oxy U r e ab o r . 
Chro n i c  E f f e c t s : S t ud i e s  are n o t  a v a i l a b l e . C a s e s o f  c h ro n i c  c h lo r a t e  t o x ic i t y  a r e  unk nown . 

C h l o r a t e  and b o r a t e  i o n s  are un l ike l y  to be h a r mf u l  a t  l ow o r  mo d e r a t e  c o n c e n t r at i o n s . 
P ub l ic Exposur e : Un l i k e l y ,  un l e s s  o f f - s i t e  t r a n s po r t  o c c ur s . 
Environme n t : 

wi l d l i f e . 
P e r s i s t en t . App l i c a t io n  s i t e  a n d  l ow t o x i c i t y  r e s u l t  in min ima l r i sks to f is h  a n d  

Teb uth i uron 
U � : Around towe r s  a n d  po l e s  a n d  e x t e n s ive u s e  a t  s ub s t at i o n s . 
O c c upat ion a l  Ha z a r d : None i d e n t i f i e d  when hand l ed per l abe l i n s t r u c t i o n s . 
Chro n i c E f f e c t s :  T e r a t o ge n ic i t y  not detec t e d a t  t e s t  do s a ge s . C a r c i n o ge n ic i t y  s t ud i e s  a r e  b e in g  

e v a l u a te d .  Mutage n i c i t y  s t ud i e s  a re not ava i l a b l e . 
P ub l i c  Exp o s ur e : Low ; p r imary use i s  a t  s ub s t a t io n s .  
Environme n t : App l ic a t ion s i t e  a n d  l o w  t ox ic i t y  r e s u l t  in m i n ima l r i sk to f i s h  and w i l d l i f e . 
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Tab l e  7 - 1 0 . Cont ' d .  

and 2 , 4 - D P  
Exten s ive u s e  o n  r i gh t s - o f - wa y a n d  a t  s ub s t at io n s . 

O c c u pa t i o n a l Ha z a rd : None when han d l ed p e r  l ab e l  i n s t r u c t io n s , b u t  t o x i c  e f f e c t s  c a n  b e  e x �e r i e n c e d  
f o l lo w i n g  a c c ident a l  s p i l l a ge , s u s t a i n e d  c o n t a c t , o r  o t h e r  n e g l i ge n t  hand l in g  a c t i v i t y . 

C hr o n ic E f f e c t s :  C a rc in o ge n i c i t y  no t d e t e c t e d  at t e s t  d o s a g e s . T e r a t o g e n i c  at do s a ge s n e a r  a c ute 
l e t h a l d o se s . Con f l ic t i n g  data have r e s u l t e d  f rom muta gen i c i t y  s t u d i e s .  P ro b ab l y  one of the 
mo s t  t h o r ou g h l y  s t u d i e d  h e r b i c ide s .  

Pub l ic Expos u r e : Low ; expo sure f ro m  BPA ope r a t i o n s  in s i gn i f i c a n t  comp a r e d  to a g r i c u l t u r a l  o p e r a t i on s .  
R i s k  i s  n e g l i g ib le . 

n v i r onme n t : E st e r  f o r mu l a t io n s  may be o f  mode r a t e  ha z a rd to f i s h  a n d  a q u a t i c  o r gan i sm s , low toxic i t y  
o f  amine s a l t  f o rmu l at i on a n d  l a c k  o f  b io a c c um u l a t i on m i n i m i z e s  r i s k  t o  f i s h  a n d  w i l d l i fe .  

A s  a c a r r ie r  in s p o t  s p r a y s  a n d  s i n g l e - s t em t r e a tme n t s . 
c c upat i on a l  H a z a r d : F ir e . 

Unknown . Det e c t a b l e  and r e pu l s i ve a t  l e ve l s  f a r  b e l ow t h o s e  k n own to c a u s e  i l l  

Low ;  expo s u r e  l e ve l s  f a r  b e l ow tha t iden t i f ied w i t h  i l l  e f fe c t s .  
n v i r onme n t : App l i c a t i o n  t e c hn ique , a pp l i c a t io n  r a t e , a n d  l ac k  o f  b io ac c umu l a t i o n  min i m i z e s  r i sk 

t o  f i sh and w i l d l i fe . 

As a d r i f t  c o n t ro l a g e n t  in s p r a y i n g  o p e r a t io n s .  
c c upat i o n a l Ha z a r d : S l ippery when s p i l l e d  o r  s p rayed on h a r d  s u r f a c e s .  

H a ve n o t  b e e n  s t u d i e d  b e c a u s e  i t  i s  n o t  a n  herb i c ide . 
Low ; p r obab l y  s h o r t  t e r m  due to a s s ume d r a p i d  d e gr a da t i o n . 

Low t o x i c i t y  a n d  l a c k  o f  b ioac c umu l a t i o n  re s u l t  in m i n ima l r i s k to f i s h  a n d  w i l d l i fe . 

a n d  N a l c o - tro l 
As a dr i f t  c o n t r o l  a ge n t  in s p r a y i n g  opera t ion s .  

c c up a t i o n a l  H a z a r d : S l ippery when s p i l l e d  or s p rayed on h a r d  s u r f a c e s .  
Have n o t  b e e n  s t u d i e d  b e c a u se i t  i s  n o t  a n  h e r b i c ide . 
Low . 

v i ronme n t : Low tox ic i t y  a n d  l a c k  o f  b io a c c umu l a t i o n  r e s u l t  in m i n i ma l  r i sk t o  f i s h  a n d  w i l d l i fe . 
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Publ i c  Hea l th Ha zard s . The pot ent i a l  expo sure o f  the 
gene r a l  publ i c  to herbi c i d e s  i s  l e s s  l i k e ly than expo s u r e  of 
the work forc e , and the l evel  o f  e xposure i s  l i ke ly to be 
s i gn i f i c ant ly lowe r . Sou rc e s  of pos s i b l e  pub l i c  herb i c i d e  
e xpo sure s a r e  " nontarg e t "  l o s s e s  t o  a i r ,  wat e r ,  a nd so i l .  
The s e  exposure s a r e  uni nt ent i ona l o r , i n  some c a s e s ,  
unavoi dab l e  e xpo s u r e s  wh i ch r e su l t  f rom the i ne f f i c i ency o f  
any pa rt i c u l a r  t e chn i qu e  f o r  herb i c i d e  appl i cat i on s . 

Even though s ome herb i c i d e s  have b ee n  u s ed for near ly 4 0  
yea r s ,  ava i l ab l e  envi ronment a l  moni t or i ng stud i e s  a s  
r e v i ewed i n  t h e  Herbi c i de Backgr ound S t a t ement s ( Append i x  A )  
and below have shown tha t herb i c i d e s  a r e  not conc entrat i ng 
i n  a ny c omponent s o f  the envi ronment o r  i n  humans . Di lut i on 
by nat u r a l  forc e s  and chem i ca l  d e grada t i on by b i ol og i c a l  and 
nonb i o l og i ca l  pro c e s s e s  a c t  to l i m i t  uni ntent i ona l and 
unavoi dab l e  e xpo s u r e s  o f  the pub l i c , and reduce e xpos ure 
l eve l s . The v a r i ou s  pathways by whi ch the pub l i c  m i ght be 
e xposed t o  herb i c i d e s  a r e  br i e f ly revi ewed . 

Ai r -- Ai r i s  the med i um through wh i ch v i rtua l ly a l l  
propos ed BPA herb i c i d e  app l i cat i on s  a r e  mad e  ( exc ept i ons 
wou ld be spot chemi c a l  t r e a tment s such a s  s t e rn  i n j e ct i ons 
and f r i l l  t r eatment s among BPA proc edure s ) . Oc cupa t i ona l 
exposure , nontarg e t  p lant d amage r e sult i ng f r om d r i f t  and/or 
volat i l i za t i on ,  and measurab l e  contam i nat i on of so i l  a nd 
wa t e r  may occur dur i ng app l i ca t i on o f  herbi c i d e s . Ha zards 
related t o  occupa t i ona l e xposure s and plant dama g e  c a n  be 
m i n i m i zed by e f f i c i ent and e f f e c t i ve work pract i c e s  
( i nc l ud i ng d r i f t -control measu r e s ) a s  i nd i ca t e d  on the EPA
and S t a t e -approved herbi c i de l abe l s . S e e  wor st-c a se 
ana lys i s  be low f o r  e s t i ma t i on o f  human r i sk s  due t o  d r i f t  o f  
herb i c i de s  t o  nontarget a r e a s . 

The a mount o f  herb i c i de i n  a i r  a way f rom a t arg et a r ea w i l l  
be l ow d u e  t o  d i lut i on and t o  gradua l pa rt i c l e  depo s i t i on . 
The cont r i but i on that phot o-d e compo s i t i on may make t o  the 
r educ t i on of a i r  r e s i du e s  i s  no t known . Even w i th a n  
herbi c i d e  a s  w i de ly u s ed a s  2 , 4-D , a i r  c oncent r a t ions a r e  
measured i n  amount s l e s s  than one m i crogram p e r  cub i c  met e r 
o f  a i r  a t  s i t e s  away f rom t r eatment a r ea s . The pot ent i a l  
human i nt a k e  r e s u l t i ng from su ch expo s u r e s  i s  s e v e r a l  order s  
o f  magn i tude b e l ow acut e i nha l at i on t ox i c  thresho l d s  even 
u s i ng the mo s t  conserva t i v e  e s t i ma t e s . I t  i s  rea sonabl e  t o  
a s sume that e xpo su r e s  o f  humans t o  l e s s -u s ed herb i c i d e s  
wou l d  b e  c o r r e spond i ng ly sma l l e r  and o f  even lower ha za rd . 

Wa t er - - Wa t e r  can be c ont a m i na t ed by a c c i dent a l  d i rect  
herbi c i de app l i cat i on ,  s u rfac e runo f f , and l e a chi ng from 
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t r e ated s oi l s . Th e poss ibi l i t i e s o f  l each i ng or s u r f ac e  
runof f a r e  v i rtua l ly el i m i na t e d  b y  th e u s e  o f  bu f f e r  zone s 
a long a l l  water  bod i e s  ( s e e  s e c t i on on Mi t iga t i on Measures  
in  Chapt e r  4 ) . Ac c i denta l d i r e c t  app l i c at i on s  c ou l d  r e su l t  
i n  l oc a l  short - t erm c oncentr a t i ons wh i ch c ould b e  s i gni f i 
cant t o  s e ns i t i v e  a qua t i c  organ i sms ( s e e  s e c t i on o f  thi s 
chapter on Wa t e r  Qua l i ty and Fi sher i e s ) . Di l u t i on ,  chem i c a l  
a n d  mi crob i a l  degrada t i on ,  a n d  photodecompos i t i on ac t t o  
r ap i dly r educ e  c oncent r a t i ons o f  a ny herb i c i de s  that d o  
r each wat e r . Se e wor s t -ca s e  analys i s  below for e s t i ma t i on 
o f  human r i sk s . 

Fi e l d  moni t or i ng progr ams over the p a s t  1 0  y e a r s  hav e shown 
tha t s u r f a c e  c ontam i na t i on i s  hi ghly loca l i zed , i n i t i a l 
l ev e l s  o f  c ontam i na t i on a r e  very l ow ( ppb ) , a nd i n i t i a l  
l e ve l s  a r e  qu i ckly r educ ed ( Norr i s  1 9 7 9 ) . The r e f or e , 
potable c ommun i ty water supp l i e s a r e  unl i kely t o  be 
c ontam i na t ed by BPA ' s veget at i on management program . A 
pot ent i a l  for c ontaminat i on wou l d  r equ i r e  ma s s i ve u s e  o f  
herb i c i d e s  i n  an ent i r e  wat er she d b e f o r e  c ommun i t y  wa t e r  
supp l i e s  wou l d  c a r ry t ox i colog i c a l ly s i gn i f i c ant l ev e l s  o f  
herb i c i d e . The c umu l a t i ve i nput o f  herb i c i de s  from fore s ty , 
agr i cu l t ur a l , and r i ghts-of-way u s e s  t o  a sma l l  wa t e r shed 
over a short per i od o f  t i me m i ght creat e such a s i t ua t i on . 

Ana lys i s  o f  a s t r eam c r os s ed by a t r ea t ed r i ght-o f-way d i d  
not detec t herb i c i d e  r e s i due s ,  ther eby i nd i ca t i ng tha t  the 
bu f f er z one e f f ec t i v e ly e l i m i na t ed p o s s ib l e  s u r f a c e  runof f 
and l eachi ng . Other mon i t or i ng stud i e s  by Nor r i s  ( 1 9 7 4 ) 
r e vealed that "bar e ly d e t ec tabl e "  ( i . e .  0 . 0 0 4  ppm )  d r i f t  o f  
2 , 4-D ent ered a t e s t  s tream du r i ng a e r i a l appl i ca t i on when 
the bu f f e r  z one wa s ob served . Al though d r i f t  wa s d e t e c t ed , 
no s i gn i f i cant haza rd wa s pr e s ent ed t o  e i ther aqua t i c  
organi sms or downstr eam water u s e r s  ( Norr i s  1 9 7 4 ) . 

Several  mon i t or i ng stud i e s  ha ve shown d e t e c tabl e  l eve l s  o f  
a e r i a l ly- spr ayed herbi c i d e s  i n  d ome s t i c  wa t er supp l i e s ,  
a l though a t  l eve l s  several  order s  o f  magn i tude b e l ow acut e  
toxi c i ty thr e shol d s . Fo r exa mp l e , No r r i s ( 1 9 7 5 )  f ound 
p i c loram r e s i du e s  i n  a dome st i c  wa t e r  supp ly at l e ve l s o f  
0 . 0 2 5  ppm or l e s s . The s e  l e v e l s  a r e  f i ve orde r s  o f  magn i 
t ud e  ( i . e . , 1 00 , 000  t i me s ) below the l owe s t  a c u t e  or a l  
toxi c i ty r epor t e d  for p i c loram ( s ee Tab l e  7 - 7 ) . Th e occa
s i ona l c ontami na t i on of wat e r  suppl i e s ,  even thou gh at very 
l ow l evel s ,  u nder s c ores the n ec e s s i ty for thor ough i dent i f i 
c a t i on o f  wa t e r  supply sourc e s  and l oca t i ons o n  and nea r BPA 
r i ght s-o f-way . 

Gr oundwa t er - - Cont am i na t i on o f  gr oundwa ter by t r a c e  l ev e l s  
o f  herb i c i d e s  ha s b e e n  ob s erved i n  agr i c u l t ur a l  a r e a s  wh ere 
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exten s i ve u s e of  herbi c i d e s  ha s been made over l a rg e s u r f a c e  
areas , e spec i a l ly wi th sha l l ow wat e r  tabl e s .  Veg e t a t i on 
management on t r ansm i s s i on l i ne r i ght s-o f-way by BPA wou l d  
b e  unl i k e l y  t o  r e su l t  i n  groundwa t e r  contam i na t i on d u e  t o  
t h e  sma l l  amount s o f  chemi c a l s  u s ed a n d  the l i m i t e d  a r e a s  
treated . 

The Spokane Va l l ey-Ra thdrum Pr a i r i e  a qu i fer  has been d e s i g
nated a " s ol e sou rc e "  aqu i f e r  by EPA due t o  r eg i ona l 
d ependence on i t  a s  a wa t e r  supply sourc e .  BPA ' s  vegeta t i on 
management a c t i v i t i e s  a r e  unl i k e l y  t o  c a u s e  s i gni f i cant 
c ontami nat i on o f  the a qui f e r  f or several  r ea sons . BPA u s e s  
sma l l  quant i t i e s of  herbi c i de s  t o  c o n t r o l  vegetat i on .  
Appr ox i ma t ely 2 , 3 0 0  pound s o f  herb i c i d e  a c t i ve i ngredi ent s  
a r e  programmed f o r  u s e  i n  1 9 8 2  i n  the th r e e  count i e s  e i th e r  
overlying the aqui fer or i n  the d r a i nage b a s i n t '  a t  
r e cha rge s  the aqu i f e r  ( i . e . ,  Spokane County , WA ; Koot ena i 
County , I D ; and Sh oshone County , I D ) . The a qui f e r  i s  l a rge 
( und e r lyi ng about 3 5 0  squa r e  mi l e s  a t  depth s o f  40-400 f ee t ) 
and i t  t r ansm i t s  l a rge vo lume s o f  water r ap i d ly ( the 
r e charg e / d i s cha rge rate average s about 1 , 3 2 0  c ubi c f e e t  per 
second and gr oundwa t e r  v e l oc i t i e s  are more than 6 0  f e e t  p e r  
d a y  i n  som e  a r ea s ) ( Dr o s t  and Se i t z  1 9 7 8 ) . The l a rge d i l u
t i on f a c t or , a nd the sma l l  herb i c i d e  quant i t i e s u s e d  ensure  
tha t any i nc r ementa l contam i nat i on of  the  aqu i f e r  a s  a 
r e s u l t  o f  BPA a c t i v i t i e s  l i k e ly w i l l  b e  i n s i gn i f i cant . 

The pos s ib i l i ty o f  grou ndwat e r  contam i na t i on from veget at i on 
management a t  subst a t i ons ha s not been evaluated by BPA . 
The s e  ope r a t i ons ut i l i z e hi gh r a t e s  o f  herb i c i d e  appl i c a
t i on . The f a t e  o f  herbi c i d e s  und e r  the s e  c ond i t i on s  has not 
been s t ud i ed to the same extent tha t the p er s i s t e nc e  and 
d i s t r i but i on of herbi c i de s app l i ed t o  r i ght s-o f-way ha s b e en 
i nvest i ga t e d . Ve getat i on management a t  subs ta t i on s  i s  not 
l i ke ly t o  i mpact general e nv i r onmental qua l i ty and h e a l th 
because o f  i t s  l i m i t ed scop e . Howe v e r , knowledge o f  the 
l ong-t e rm f a t e  of herbi c i de s  u s ed a t  substat i ons would 
perm i t  more c e rt a i n  d e t e rmi na t i on of pos s i b l e  i mpa c t s  on 
groundwat e r  qua l i ty . 

For e xamp l e , the pos s i b l e  i mpac t s  on gr oundwat e r  ( i . e . , 
Spokane Va l l ey-Ra thdrum Pra i r i s Aqui f e r ) o f  u s i ng 2 , 3 9 0  
pound s o f  Prami t o l  S PS o n  1 7  a c r e s  o f  s ub s ta t i ons i n  Spok ane 
County , Wa sh i ngton and Koot ena i County , Idaho c annot be 
pr e c i s ely pr e d i c t e d  wi thout such s t ud i e s . By w e i ght , 90 
percent of Pram i t ol S PS i s  sod i um ch lora t e  and sod i um 
me tabor a t e ; both a r e  p e r s i s t ent i n  s o i l  and h i gh ly mobi le i n  
wa t e r . 

Hydrolog i c a l  s t ud i e s have shown that h i gh r echarg e c omes 
from d i r e c t l y  over the aqu i f e r  dur i ng the ra i ny s e a son . 
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Th e r e f ore c ontaminat i on o f  g r oundwa t e r  f r om heavy app l i ca
t i ons at BPA sub s t at i ons wou l d  be a voided by apply i ng on ly 
a f t er the r a i ny s e a s on e nd s . Al s o ,  d epths t o  gr oundwa t e r  
t ab l e s  be l ow substat i ons i s  a f a c t o r  t o  be c ons i d e r e d ; i f  
d epths a r e  l e s s  than 3 0  f ee t , heavy appl i c a t i ons o f  h i ghly
mobi l e  and/or per s i s t e nt herb i c i d e s  shou l d  be avoi ded 
( D . Byr am pe r s . c omm . ) .  

Groundwa t e r  moni t or i ng o f  wel l s  i n  the Spokane Va l l ey
Rathdrum Pra i r i e  Aqu i f e r  ha s not i nd i c a t e d  h i s t or i c a l  
herbi c i d e  contam i nat i on o f  the a qu i f er f r om any s ourc e . The 
Spokane County Eng i ne e r i ng Depa rtment ( WA )  and th e Panhand l e  
He a l th Di s tr i c t  ( I D )  c onduc t ed t e s t i ng o f  we l l  water 
extracted from th e aqu i f e r  for six  p e s t i c i d e s  i nc l ud i ng 
2 , 4-D and 2 , 4 , 5-T over a one-year p e r i od i n  1 9 7 6-1 9 7 7 . 
The s e  herb i c i d e s  were the only one s t e st e d  for becau s e  th ey 
w e r e  u s ed t o  a much greater  e x t ent by agr i cu l tural  opera
t i ons tha n a ny other herb i c i d e s  in the aqu i f e r  r e charge 
a r e a . No d e t ec t abl e l ev e l s  o f  th e s e  t wo herb i c i d e s  were 
found { i . e . , l e s s  than 1 0  pa r t s  p e r  t r i l l i o n )  ( Tanner pe r s .  
c omm . ; Mi l l e r  p e r s .  c omm . ) .  Subs equent ly , mon i t or i ng o f  
we l l  wa t e r  f o r  herbi c i d e s  ha s been d i scont i nu ed . 

So i l  - - Knowl edge o f  the beha v i or o f  h erbi c i d e s  i n  or on 
soi l s  i s  c r i t i ca l  to forec a s t i ng the i r  rapid env i r onmenta l  
d egradat i on .  So i l  i s  r e c ogni zed a s  the u l t i ma t e  h e rb i c i d e  
s i nk .  Ad sorpt i on i s  the mos t important det e rm i nant o f  the 
behavi or of h erbi c i d e s  i n  s oi l . Th i s  pr oc e s s  w i l l  i nf l u ence 
mobi l i ty ,  phytot ox i c i ty ,  and s u s c ep t ib i l i t y  o f  herbi c i d e s  to  
m i c r ob i a l  and chem i c a l  d egradat i on .  M i c r os c opi c organ i c  
ma t t e r  and c l ay part i c l e s  favor soi l ad s o rp t i on .  I f  not 
a d s orbed or d egraded h erbi c i des  may move f r om t r ea t ed soi l s  
through l ea ch i ng , volat i l i za t i on ,  and s u rfac e runof f .  The 
u l t i ma t e  d egradat i on o f  herb i c i de s  t o  natu r a l  subst anc e s  
such a s  c a rbon d i o x i d e , wat e r , a n d  n i t rog en oc c u r s  a s  a 
r e sult  of  m i cr ob i a l  and nonb i ol og i c a l  proc e s s e s . Ph oto
dec ompo s i t i on may be i mportant i n  a r e a s  r ec e i v i ng i nt en s e  
sunl i ght . 

Th e p r oc e s s e s  enumerated i n  the p r e c e d i ng paragr aph a r e  
pr i ma r i ly r e spons i b l e  for the pe r s i s t enc e or nonper s i st enc e 
o f  herbi c i d e s  i n  s oi l . Stud i e s o f  the phytot ox i c i ty o f  soi l 
r e s i du e s  a r e  th e ba s i s o f  the p er s i s t enc e data i n  Tab l e  
7 -1 1 . Th ey p e rm i t  the herb i c i d e s  u s ed by BPA t o  b e  r anke d  
i nt o  thr e e  c l a s s e s : nonpe r s i s t ent , moderat e l y  pe r s i s t ent , 
and p e r s i s t ent . 

S i nc e  the dat a s upport i ng the c l a s s i f i ca t i on i n  Tab l e  7 - 1 1 
a r e  based upon agr i c u l t ur a l  appl i c a t i ons o f  the herb i c i d e s , 
th e rank i ngs a r e  appr op r i a t e  when u s ed t o  c ompa r e  herbi c i d e  
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Table 7-1 1 . Persistence of Phytotoxic Amounts of Herbicide 
i11 Moist , Fertile Soil at Sumner Temperatures 

in the Northwest1 

Nonpersistent : Phytotoxic 
for 3 M:mths or Less 

.Amrronium sulfaniate 
2 , 4-D 
2 , 4-DP 
Glyphosate 

Moderately Persistent : 
Phytotoxic for 3 to 
12 M::mths 

Atrazine 
Dicamba 
Dichlobenil 
Diuron 
Monuron 
Prometone 
Simazine 

1/'d.apted from Helling et al . ( 1 97 1 ) . 
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Persistent : Phytotoxic 
for rrore than 12 rmnths 

Sodium chlorate 
Sodiun netaborate 
Bromaci l  
Picloram 
Tebuthiuron 



mat er i a l s  r ath er than t o  pred i c t  the f a t e  of  spec i f i c  h e rb i 
c i d e  t reatment s .  Env i ronment a l  c ond i t ions and rat e s  o f  
appl i ca t ions a r e  o f  c r i t i ca l  i mport anc e i n  f o re c a s t i ng s o i l 
p er s i s t e nc e  o f  pa rt i cu l a r  herb i c i d e s  u s ed i n  veg e t a t i on 
management p rograms . 

Some data c onc er n i ng the f a t e  of  h e rb i c i de s  i n  s o i l a nd 
wa t er have been c o l l e c t ed i n  a long-t e rm herb i c i d e  
mon i t or i ng p r ogram c ondu c t ed by B PA ( No r r i s 1 9 71 - 1 9 7 6 ,  
1 9 7 9 ) . Re s i du e s  were  mea s ured f o l lowi ng herb i c i d e  u s e  for 
t ransmi s s i on l i ne v egetat i on management . Ar e a s  t r ea t ed w i th 
2 , 4-D , p i c l oram , and d i camba were stud i ed . Th e herb i c i d e s  
r emai ned i n  s o i l  l i t t e r  or upper s o i l l evels  ( 0- 1 2 i nch e s ) .  
The amount s present rap i d ly d ec l i ned t o  m i nut e or t r a c e  
l eve l s  whi ch were p robab ly s t r o ng ly adsorbed t o  s o i l  part i 
c l e s .  Lo ng-t e rm s t ud i e s  i nd i cat ed tha t  the herb i c i d e s  
m i gr a t ed f rom t r eated s o i l s  t o  a d j a cent s t r eams only under 
spec i a l  cond i t i on s ,  e . g . , whe n  a wet land a rea wa s a c c i dent
a l ly t r e a t ed w i th h e rb i c i d e  or when a h i gh water t ab l e  w a s  
evi dent . I n  a l l  c a s e s ,  c ont ami nat i on o c c u r r ed a t  l evel s 
l e s s  than 5 0  ppb ( 0 . 0 5 ppm ) . 

Th e moni t or i ng s t ud i e s  r e v i ewed above support the c ont ent i on 
tha t  BPA vegetat i o n  management u s i ng herb i c i d e s  i s  a s soc i 
a t ed w i th m i n i ma l  envi ronment a l  c ontamina t i on .  Th e b eha v i or 
of  the herb i c i d e s  u s ed i n  transm i s s i on l i ne s  ma i nt enanc e has 
been c ons i s t ent w i th that obs er ved i n  previ ou s  laboratory 
a nd f i e l d  exp eri ment s .  

Wor s t - Ca s e Ana lys i s  o f  Pot ent i a l  
Herbi c i d e  Ef f ec t s on Human Hea l th 

The a c ut e a nd ch ron i c  t ox i c i ty o f  h e rbi c i d e s  a nd other 
chem i c a l s  can b e  measu red read i ly u s i ng experi ment a l  a n i ma l s  
a nd modern t e s t i ng m ethods ( s ee H e rb i c i d e  Ba ckgr ound St a t e
ment s ) . I n  c ontra s t , the proc e s s  of  r i sk e st i mat i o n  f o r  
human expo s u r e s  t o  chem i c a l s i s  h i gh ly c omplex a nd much l e s s  
c ert a i n . Much unc e rt a i nt y  r e su l t s  f rom the lack o f  qua nt i 
t a t ive i nf ormat i on o n  the e nv i ronment a l  b eha v i o r  a nd h e a l th 
e f f e c t s o f  low l ev e l  exposu r e s  on human s .  

Ri sk c ol l ec t i v ely r epr e sent s the i nherent t ox i c i ty o f  a 
chemi c a l ,  the magn i t ud e  o f  pos s i b l e  expo s u r e , a nd th e 
probab i l i ty that s u ch a n  exposure w i l l  o c cu r . Th e 
b i o l og i c a l  c on s equenc e s  o f  s i ng l e  la rg e  expo s u r e s  ( acut e 
t ox i c i ty )  a re more ea s i ly d et e c t ed a nd d e sc r ibed than th e 
r e su l t s  ( i f  a ny )  o f  long -t erm l ow-level  exposure s .  Long
t erm , low- l ev e l  herb i c i d e  expo sures  a r e  u n l i k e ly d u e  t o  the 
pat t er n s  of herb i c i d e  u s e ,  env i ronme nt a l  ( b i olog i c a l  and 
ch emi ca l )  d egrada t i o n ,  a nd the rap i d  r emova l or c l ea ranc e of 
herb i c i d e s  f rom exposed p e r son s . Gi ven the s e  c omplex i t i e s ,  
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hypothe t i c a l  wor s t-c a s e  s c enar i os c an b e  c onstruc t ed t o  
e s t imat e pot ent i a l  ri sk s  f rom proposed pa t t erns o f  herb i c i d e  
u s e . 

The r i sk e s t i ma t i ons d eveloped i n  thi s s e c t i on w i l l  c ompare 
1 )  known l eve l s  o f  chron i c  t ox i c i ty e f f ec t s i n  t e s t  orga
ni sms w i th 2 )  the magn i tudes o f  pos s ib l e  human exposures  t o  
herb i c i d e s  i n  ord e r  t o  e s t imat e s a f ety f a c t o r s  for ea ch 
wor s t-c a s e  s c ena r i o .  Th e r e s u l t i ng s a f ety f a c t o r s  c a n  then 
be eva lu a t ed i n  t erm s of  the probabi l i t i e s  that the wor s t 
c a s e  e xposu r e s  m i ght occur . 

Both oc c upa t i ona l a nd envi ronmenta l  exposur e s  o f  humans may 
resu l t  f rom BPA ' s propo s e d  pat t er n s  of  herb i c i d e  u s e . I n  
add i t i on ,  s ome human exposures  may r e s u l t  f r om a c c i dent a l  
and uni nt ent i ona l appl i ca t i on o f  herb i c i d e s  t o  nont a rget 
a reas . 

I n  th i s  wor st-c a s e  a n a lys i s ,  potent i a l  human exposure s t o  
four herb i c i d e a c t i ve i ngred i ent s proposed for u s e  by BPA 
wi l l  b e  e va lu a t ed . Th e s e  f our , 2 , 4-D , d i camba , p i c loram , 
and g lyphosa t e ,  woul d  b e  thos e u s ed a s  f o l i a g e  sprays t o  
c ontrol r i ght-o f-way veget a t ion ( s ee Tabl e  3 - 3 ) . Th r e e  o f  
the s e , 2 , 4-D , d i camba , and p i c loram wou l d  b e  u s ed i n  
broadcast  appl i ca t i ons , e i ther f r om the a i r  o r  f r om 
ground-b a s ed equ i pment s u ch a s  ba c kpack spray e r s  and 
h i gh-volume hose sprayer s .  Al l f ou r  herb i c i d e s  wou l d  b e  
u s ed i n  spot f o l i ag e  appl i ca t i on s . A s  a r e s u l t  o f  broadca s t  
u s es and app l i c a t i on t o  f ol i a g e ,  humans may b e  exposed t o  
the s e  herb i c id e s  th rough sk i n  abs o rpt i o n ,  i nha lat i on ,  or 
i ng e s t i on ( wa t e r  or f ood ) , a l though s u ch exposures  a r e  
un l i k e ly t o  occur ( s ee b e l o w ) . 

Ammoni um s u l fama t e  i s  a f i f th a c t i ve i ng r ed i ent proposed by 
BPA f or u s e  i n  r i ght -of-way brush c ont ro l . Ammon i um 
s u l fama t e  w i l l  not b e  e va ua t ed i n  the worst-ca s e  analys i s  
f or s ever a l rea s on s . BPA wou l d  u s e  thi s a c t i ve i ngred i ent 
t o  a very l i mi t ed ext ent , pr i ma r i ly in s t r eam bu f f e r  z ones 
wh e r e  use o f  o ther herb i c i de s  i s  r e s t r i c t ed . BPA used l e s s  
than 1 00 0  l b s  o f  a mmoni um s u l f amat e  d ur i ng the p er i od 1 9 7 8-
1 9 8 1  and d i d  not propos e  a ny u s e  i n  1 98 2 .  

Ammoni um s u l famat e ha s been t e s t ed i n  expe r i ment a l  a n i m a l s  
a n d  some s t ud i e s ha ve b e e n  p e r f ormed i n  humans du e t o  i t s  
pot ent i a l  f i r e - r e t a rdant propert i e s .  Acu t e  t ox i c i ty i s  l ow ,  
requ i ri ng the " Caut i o n "  s i gna l word on t h e  herbi c i d e  l ab e l . 
No chron i c  t ox i c i ty e f f ec t s  have been f ound ( s e e  Ammoni um 
Su l f ama t e Background S t a t ement : s ec t i on on Chroni c 
E f f ec t s ) .  As a r e su l t , there i s  a h i gh d egr e e  o f  c er t a i nty 
r eg a rd i ng i t s  l a ck of  pot ent i a l i mpa c t s on human hea l th .  
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Other herbi c i de s  p r oposed f or u s e  by BPA woul d  b e  u s ed only 
in sub s ta t i on s  or for wood power pole prot ec t i on in rang e 
l and a r e a s  ( Tabl e  3 - 3 ) . Po s s ib i l i t i e s o f  human exposu r e  a s  
a r e s u l t  o f  d i sp e r s a l  o f  the herb i c i de s  i n  the envi ronment 
wou l d  b e  v i r t ua l ly n i l . Th er e for e , the s e  other herb i c i d e s  
wi l l  not be c on s i de r ed i n  th i s  wor s t -c a s e  analy s i s .  

Pot ent i a l  Oc cupa t i onal Expo sur e s . P r i mary r out e s  of  
oc c upat i on a l  expos u r e  pos s ib l e  in BPA ' s  pr ogram are thos e 
a s s oc i at ed w i th : 1 )  m i x i ng and l oad i ng herb i c i d e s  i nt o  
app l i c at i on equ ipment , 2 )  applyi ng herbi c i d e s  t o  vege tat i on 
u s i ng gr ound equ ipment , and 3 )  mon i t or i ng a e r i a l  h e rb i c i de 
app l i ca t i on s . M i x e r - l oad e r s  exper i ence the mos t  s e ve r e  
herbi c i d e  expo s u r e s  f or work e r s  i nvolved i n  a er i a l  app l i 
c a t i ons . Dos t  ( 1 9 8 3 ) revi ewed the l i t e r a t u r e  on exposure 
rates f o r  herb i c i de work e r s  a nd e s t i ma t ed that m i x e r - l oa d e r s  
we i gh i ng S O  kg ( 1 1 0  pound s )  m i ght expe r i enc e a max i mum da i ly 
d o s e  of  0 . 1  mg p e r  kg f or a max i mum 2 , 4- D  app l i c at i on r a t e  
o f  4 pound s per  a c r e . Dos t  not e d  tha t u s e  of  prot ec t i v e  
garments and proper work procedu r e s  wou l d  s ub s t ant i a l ly 
reduce the max i mum exposure l eve l . 

BPA ' s proposed max i mum a e r i a l  appl i c at i on r a t e  f or 2 , 4-D 
a c t i ve i ngred i ent i s  6 lbs pe r a c r e  ( a s  f ormu l a t e d  i n  Banv e l  
7 20 and Tordon 1 01 p r oduc t s ;  s e e  Append i x  B ,  Tab l e  B- 2 ) . 
As sum i ng a proport i on a l  exposu r e  rat e ,  a S O  kg m i x e r -l oad e r  
on a BPA a e r i a l  spray p r o j ect c ou l d  e xpe r i en c e  u p  t o  O . l S mg 
per  kg da i ly dose of 2 , 4-D . 

Am ong gr ound app l i cator s ,  work e r s  operat i ng backpack 
spray e r s  ( s e e  Fi gu r e  3 - 9 ) a r e  sub j ec t  to the gr eat e s t  
herbi c i d e  e xposur e s ;  the r e la t i ve ly h i gh l ev e l  o f  e xposure 
r e s u l t s  f rom c a r ryi ng herbi c i d e m i xt u r e s  in t ank s on the i r  
back s ,  spr ay i ng herbi c i d e  o n  f ol i age a t  c lose rang e ,  and 
wa lk i ng through f ol i ag e  tha t ha s been r ec ent ly t r e a t e d . 
Do s t  ( 1 9 8 3 ) e s t i ma t ed max i mum d o s e s  o f  herb i c i d e  f o r  
backpack app l i cator s a t  0 . 1  m g  p e r  k g  per  day , f or a 2 , 4-D 
appl i c at i on r a t e  of 4 pound s per a c r e . 

BPA ' s  proposed max i mum herb i c i d e app l i ca t i on r a t e  on f ol i ag e  
by backpack sprayer i s  3 6  pounds p e r  a c r e  o f  2 , 4-D a c t i ve 
i ngred i ent ( i . e .  9 gal lons p e r  a c r e  o f  We edone 1 7 0  produc t ;  
s e e  App end i x  B ,  Tabl e  B- 2 ) . Ag a i n  a s sum i ng a n  e xposure r a t e  
proport i ona l t o  Dos t ' s  ( 1 9 8 3 ) f i nd i ng s , a S O  kg BPA backpack 
app l i cator m i ght exper i enc e a max i mum dose o f  0 . 9  mg per kg 
p e r  day of 2 , 4-D herbi c i d e . Howe v e r , d u e  t o  the i nt e rm i t 
t ent ( i . e .  spot ) nature o f  backp ack spray app l i c a t i on s ,  such 
a max i mum d o s e  i s  hi ghly unl i k e ly . 
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Another type o f  occupa t i onal exposure i s  that o f  a n  obs e rver 
mon i t or i ng the p erf ormanc e o f  a e r i a l  spray appl i ca t i on 
pro j ec t s .  At a max i mum BPA prop o s ed a e r i a l  app l i c at i on r a t e  
f or 2 , 4-D of  6 pound s p e r  a c r e , d i rec t s u r fac e d epos i t i on of  
2 , 4-D would b e  a maximum o f  6 7 2  mg per  m 2 . An obs erver 
m i ght have up to 0 . 2  m 2 ( about 2 f e et 2 ) o f  e xposed s k i n  
i f  sh i rt l e s s  bu t wou ld abs orb through the sk i n  l e s s  than 1 0  
p erc ent o f  t h e  d epos i t ed herb i c i d e  ( Do s t  1 9 83 ) . A max i mum 
d o s e  from one a e r i a l  spr ay pa s s  the r e f or e  m i ght b e  13 mg for 
a 50 kg p e r s on or 0 . 2 7 mg per kg . Th i s  s i t uat ion m u s t  b e  
c ons i d ered a one-t i me ac c i dent a l typ e  o f  expo s u r e . 

I n  s t ud i e s  o f  a e r i a l  spr ay c r e w s ,  La vy e t  a l  ( 1 9 8 2 ) f ound a 
max i mum exposure  of  a n  obs er v e r  a t  0 . 0 5 mg p e r  kg p e r  day 
( f or m or e  d e ta i l s  on th i s  s tudy , s e e  the 2 , 4-D Ba ckgr ound 
Stat ement i n  Append i x  A ) . Thi s  dos e , ther e f or e , would 
c onst i t ut e a wor s t-c a s e  da i ly e xposure rat e f or a e r i a l  
appl i c at i on obs erver s .  

The d o s e  l eve l s  d i s c u s s ed above a r e  a s sumed t o  b e  absorbed 
through th e sk i n  due to d i rec t occ upat i ona l c ont a c t  wi th 
herb i c i de s . Va r i ou s  s t ud i e s  have a l so exami ned l ev e l s  o f  
herb i c i d e  expos u r e  through r e sp i ra t i o n .  I n  a l l  c a s e s ,  
r e sp i ra t ory i ntake wa s f ound t o  b e  a v e ry sma l l  f r act i on o f  
d e rma l i ntak e ( Do s t  1 9 8 3 ) . 

Pot ent i al Envi r onment a l  Exposure . Po s s ib l e  r out e s  o f  e nv i 
ronm ent a l  expos u r e  t o  herb i c i d e s  i nc lude sk i n  abs o rpt i on o f  
o f f-t arg et a i rborne dr i f t a nd i ng e st i on through f ood and 
wat e r . Each o f  the s e  rout e s  w i l l  be c ons i d ered i nd i v i d u
a l ly .  Do s t  ( 1 9 8 3 )  e va luat ed pot ent i a l  o f f-targ e t  d r i f t  
exposure s o f  per sons s t a nd i ng i n  the ope n  ad j ac ent t o  a 
r i ght-of-way b e i ng a e r i a l ly t r e a t ed . I n  a f i ve -m i l e-p er
hour w i nd ( th e  max i mum w i nd i n  whi ch BPA a e r i a l  herb i c i d e s  
a r e  p erm i t t ed ) , m a x i mum o f f- t a rg et d epos i t i on a t  1 0 0  f eet 
from the t a rg e t  s wa th wa s e s t i ma t ed to b e  one p e r c e nt of  the 
i nt ended appl i c a t i on r a t e  ( Ya t es e t  a l  1 9 7 8 ,  s e en i n  Do s t  
1 9 8 3 ) . 

At a m a x i mum B PA a e r i a l  appl i c at i on r a t e  o f  6 pounds o f  
2 , 4-D p e r  a c r e , the 1 00 - f oot of f -t a rg et d epos i t i on ( a t  one 
perc ent ) wou l d  be 0 . 0 6 pounds per a c r e  ( i . e .  6 . 7  mg p e r  
m2 ) .  A 5 0  k g  per son s t a nd i ng at thi s d i s tanc e w i th 0 . 2  
m2 o f  e xposed s k i n  and ab sorb i ng l e s s  than 1 0  p erc ent o f  
the d epos i t ed rat e wou l d  exp e r i enc e a d o s e  of  0 . 1 3 m g  o r  
0 . 00 2 6  mg p er kg . Such a n  o f f-t a rg et e xposure wou ld oc c u r  
only onc e f or a ny pa rt i c u l a r  p e r son d u e  t o  the t emporary and 
per i od i c  nature o f  BPA a e r i a l  spray opera t i on s  ( onc e e very 
4- 5 yea r s  we s t  o f  the Ca scade s ) . 

1 9 4 



In c on s i d e r i ng pos s ib l e  envi ronment a l  exposu r e s  through 
d r i nk i ng wat e r ,  both operati ona l  a nd acc i dent a l  o c c u rrenc e s  
need t o  b e  eva lu a t ed . As e st i ma t ed abov e , d r i f t  depo s i t i on 
a t  a d i s t a nc e  of  100  f e e t  f r om a spray t a rg e t  a r e a  ( i . e .  the 
norma l w i dth of a s t ream bu f f er z one ) may be a s  much a s  6 . 7 
mg p e r  m2 f or BPA ' s h i gh e s t  p r oposed a e ri a l  appl i ca t i on 
rat e .  I f  depos i t ed on a s t ream 1 0  cm deep , the d r i f t  wou l d  
c au s e  a n  i ns tantaneou s theor e t i ca l  c oncent r a t i on o f  0 . 0 6 7  
ppm ( i . e .  6 7  ppb ) i n  the s t re am . I f  i t  i s  a s sumed that a 5 0  
k g  p e r son i mmed i a t e ly c onsumed t wo l i te r s  o f  thi s s t r eam 
wat e r ( and tha t no d i l ut i o n ,  a d s o rpt i on by s e d i me nt s ,  or  
other norma l r e duc t i on o f  c onc entr a t i on o c c u r re d ) ,  the 
person wou l d  i ng e s t  0 . 1 3 mg o f  herbi c i d e  or 0 . 0 0 2 6  mg per kg . 

The s e  c a lc u la t ed worst-c a se e xposures  through dr i nk i ng water 
due t o  dr i f t c a n  b e  placed in  the c ont ext of  the re sult s 
f rom v a r i ou s  f i e ld s t ud i e s  r e v i ewed e a r l i er i n  th i s  
s e c t i o n . BPA ' s  s t ream moni t ori ng program ha s shown tha t 
1 0 0- f oot bu f f er z one s a r e  e f f e c t i ve a t  m i ni m i z i ng h e rb i c i de 
c ontam i na t i o n  o f  s t ream s .  Ei the r  r e s i du e s  have not been 
d e t ec t ab l e  in  s t reams or have b e e n  d e te c t ab l e  a t  v e ry l ow 
l e ve l s  ( 0 . 0 04 ppm ) ( Nor r i s 1 9 7 4 ) . Dos t  ( 19 8 3 )  repo rt e d  that 
herb i c i de c onc entr a t i ons i n  s t r e ams a r e  u s ua l ly f ound t o  be 
l e s s  tha n  1 - 2  ppb ( 0 . 00 1 - 0 . 0 0 2  ppm ) i f  c ont empora ry s t ream 
prot e c t i on p r a c t i c e s  are f o l l owed . 

Acc i de nt a l d i re c t  a e r i a l  appl i c a t i on o f  herbi c i d e s  i s  
u sua l ly c ons i d ered the most l i k e ly rout e f or herb i c i de 
c ontam i na t i on o f  s t reams t o  occ u r  ( Nor r i s  1 9 81 ) . Fa i lu r e  o f  
r i ght-o f-way i nspe c t o r s  t o  d e t e c t  s t r eams ( e . g .  i nt e rm i t t ent 
wat e rc our se s )  or f a i lure  of a e r i a l  spray e qu ipment to shut 
o f f  a s  i nt end ed c ou l d  r e s u l t  i n  s u ch a c c i de nt a l  d i re c t  
appl i c a t i on s . At BPA ' s  proposed max i mum a e r i a l  app l i c a t i on 
r a t e , 6 7 2 mg per  m2 o f  2 , 4-D herb i c i d e  c ould be d epo s i ted 
d i re c t ly on a n  unob s truct ed s t ream su rfac e . I f  the s t ream 
wa s 10 cm d e ep ,  the theore t i ca l  i ns t antaneous s t r e am c onc en
t r a t i on of herbi c i d e  wou l d  be 6 . 7  ppm . A 5 0  kg per s on 
i mmed i a t e ly c onsum i ng 2 l i t er s  o f  th i s  s tr eam wat e r ,  
( a s sumi ng n o  d i lut i o n  o r  o ther norma l ly-occ ur r i ng reduc t i on 
i n  herb i c i de c onc e nt r a t i on )  would i ng e st 1 3 . 4  mg o f  2 , 4-D 
herb i c i d e  or 0 . 2 7 mg per  kg . 

Ne wton and Nor r i s ( 1 9 81 )  e s t i ma t e d  the a mount o f  2 , 4-D that 
wou l d  ent e r  a huma n d i e t  a s  the r e s u l t  o f  a n  a c c i dent a l 
d i r e c t  app l i c a t i on t o  a d r i nk ing water  s ourc e . The i r  f i e l d  
mea surement s showed tha t whe n a s l ow ly-mov i ng s t ream wa s 
t re a t ed d i r e c t ly w i th 2 , 4-D , the peak c onc e nt r a t i on wa s 
0 . 0 7 1  ppm i n  th e wat er sho rt ly a f t e r  t reatment but d e c re a s e d  
t o  nondetec t able l eve l s  a f t e r  o ne we ek . A 5 0  k g  huma n 
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c onsum i ng 2 l i t e r s  p e r  d ay o f  thi s wa t er th rough the p e r i od 
o f  max i mum conc e ntrat i o n ,  wou l d  r ec e i ve a t ot a l  d o s e  o f  
0 . 0 0 3  mg per  kg th e f i r s t  d ay ,  a nd a c umula t i ve d o s e  o f  
0 . 0 0 5  m g  p e r  k g  duri ng the ent i r e  c ontami nat i on p e r iod . 

The peak c onc ent r at i on ( 0 . 0 71 ppm ) obs e rved i n  the f i e l d  by 
Ne wt on and Nor r i s  ( 19 8 1 ) i s  1 0 0  t i me s sma l l e r  than the 
wor s t-c a s e  e xposure c a lc u l a t ed h e r e  f o r  a c c i d ent a l  d i r e c t  
d epos i t i o n  ( 6 . 7  ppm ) . Mos t  o f  thi s d i f f erenc e  i s  a t t r i bu
t able t o  the norm a l  proc e s s e s  a c t i ng i n  a s t r e am to r ap i d ly 
redu c e  herbi c i d e  conc entra t i on s  a f t e r the i ni t i a l  d epos i t i on 
( i . e .  d i lut i on ,  b i olog i ca l  and ch e m i c a l  d egr adat i on ,  a d sorp
t i on by sed i ment s and o rg an i c  mat t e r ) . Mor e  d et a i l s  on 
the s e  pro c e s s e s  a r e  pre s en t ed i n  the He rbi c i d e  Ba ckg r ound 
Stat ement s ( s ee s ec t i on s  on Chem i c a l  Fat e  i n  Wat e r ) .  

So i l  p a rt i c l e s  or org a n i c  mat t e r  t o  wh i ch herb i c i d e s  a r e  
ad sorbed may be c a r r i ed i nt o  s t reams by s udd e n  r a i ns t o rm s  
and over l and f l ow . Wh en s t r e ams a r e  heavi ly l a d e n  w i th 
s e d iment a s  a f t e r a rai n s t orm , us e for d r i nk i ng wat e r  i s  
e xt r em e ly u n l i k e ly . As the s ed i ment s s et t l e  out o f  the 
s t ream wat e r , the herbi c i d e s  are c a r r i ed wi th them . 
The r e f or e , p o s s i b i l i ty o f  human exposure through thi s rout e 
i s  v i rt ua l ly ni l .  

Fi sh may t empor a r i ly c oncent r a t e  h erbi c i d e s  c ontai ned i n  
the i r  s t ream hab i t at s .  Becau s e  herbi c i d e  c oncentrat i ons 
d e c r e a s e  r ap i d ly in s t r e am s  a nd because  f i sh m u s t  be exposed 
to herbi c i d e s  f or some p e r i od o f  t i me in ord e r  t o  c onc e n
t r a t e  herbi c i d e  i n  th e i r  t i s s u e s ,  s i gni f i cant c onc ent r a t ion 
o f  herbi c i d e s  by f i sh is  h i ghly unl i k e ly . Fi sh r ap i d ly 
c l e a r  a ll h e rb i c i d e s  f rom the i r  t i ss u e s  by e x cr e t i on b e c a u s e  
herb i c i d e s  a r e  h i ghly wat e r  solub l e  and a r e  r ap i d ly m e t abo
l i z ed t o  water  s ol uble p r oduct s  ( i . e .  the h erbi c i d e s  under 
c ons i d erat i on here d o  not b i oac c umu lat e -- see He rb i c i d e  
Background S t at ement s ) . Fu rth e rmor e , sma l l  s t r e ams whe r e  
herbi c i d e s  m i ght be d e t e ct ab l e  wi l l  c ont a i n  f ew f i sh a nd 
thos e  only o f  s ma l l  s i ze .  Th e r e fore , a c onc ent r at i on f ac t or 
o f  l ( i . e .  f i sh c o nc e ntrat i on = wa t e r  c onc entrat i on )  wi l l  be 
u s ed . 

As a wor st-c a s e  s c ena r i o ,  c on s i d e r  f i sh c aught i n  a s t r e am 
c ont a i n i ng 6 . 7  ppm o f  herbi c i d e  ( the the oret i c a l  i ns t anta
neous c onc ent r a t i on r e s u l t i ng f rom a c c i d ent a l  d i r e c t  
appl i ca t i on o f  6 pound s p e r  a cr e  t o  a s t ream 1 0  c m  d e ep ) . 
I f  a f i sh c oncent r a t ion f a ct or o f  l occu rred , 0 . 5  kg ( l . l  
pound s ) o f  f i sh wou ld cont a i n  6 . 7  ppm or 3 . 4  mg o f  herb i 
c i d e . A 5 0  kg p e r son c onsum i ng 0 . 5  kg o f  th i s  f i sh would 
i ng e s t  3 . 4 mg o f  herbi c i d e  and exp e r i enc e a one-t i m e  d o s e  of 
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0 . 0 6 7  mg p e r  kg . Th e poss ibi l i ty o f  th i s  d o s e  b e i ng 
exp e r i enced by thi s rou t e  o f  exposu r e  i s  vi rtua l ly z e r o . 
The i ns ta nt aneous i ni t i a l  c onc ent r a t i on o f  herbi c i d e  i n  
wat e r  i s  a s sumed t o  be i mmed i at e l y  a t t a i ned i n  f i sh f l e sh 
wh i ch i s  i mmed i at ely c onsumed by a p e r s on . In r ea l i ty ,  the 
t i me i nt e r va l  r e qu i red for each of the s e  s t ep s  wou l d  r e s u l t  
i n  s ubstant i a l  herbi c i d e  d i l ut i on a n d  degrada t i on b e f or e  
human c onsumpt i o n .  

Do s t  ( 1 9 8 3 ) has analyzed p ot ent i a l  human exposure t o  
herb i c i d e s  a s  a r e s u l t  o f  c onsumpt i on o f  d e e r  meat 
c ont a i ni ng herbi c i de . Fo l i age a va i l able t o  brows i ng d e e r  
wi l l  c ont a i n  u p  t o  1 00 ppm o f  herbi c i de p e r  pound o f  
herbi c i d e  app l i ed p e r  a c r e  a t  the t i me o f  app l i c a t i on .  
Thu s ,  a t  BPA ' s max i mum app l i c a t i on r a t e  by ba c kpa c k  spr ayer 
or h i gh-volume hose spr ayer of  36 pounds per a c r e , b rows e  
f ol i ag e  may c ont a i n  a max i mum o f  3 , 6 0 0  ppm o f  herbi c i d e  
i mmed i at e ly a f t e r  b e i ng spr ayed . Th i s  c oncent rat i on w i l l  
d e cr e a s e  r ap i d ly d u e  t o  d egrada t i on o f  the herb i c i d e  i n  
p l ant t i s s u e . 

Ba s ed on s t ud i e s o f  f e ed i ntake  a nd r e su l t i ng herbi c i d e  
conc ent rat i on s  i n  d e e r  mu s c l e  ( Dos t 1 9 8 3 ) , a 3 , 6 0 0  ppm 
i n i t i a l  c oncent rat i on i n  f o l i age c ou l d  hypothe t i c a l ly r e s u l t  
i n  1 . 8  m g  o f  herbi c i d e  per  kg o f  d e e r  mu s c l e  t i s s u e . Th i s  
c a l cu lat i on i s  based on the r e s u l t s  o f  s t ud i e s show i ng that 
t i s s u e  c oncent ra t i on i s  proport i ona l to dose ra t e  f or wa t e r  
s ol ub l e  chem i c a l s . However , t h i s c a l c u l a t i on a l s o  a s sumes 
that the d e e r  exc l u s i v e ly c on sume s spr ayed fol i ag e , an 
unre a l  a s sump t i on on l i near t r ansmi s s i on r i gh t s- o f -way and 
whe r e  ground -ba sed me thod s a r e  u sed i nt e rm i t t ent l y  f or 
herbi c i de  app l i c at i on .  A 5 0  kg human c onsum i ng 0 . 5  kg o f  
th i s  meat ( f rom d e e r  havi ng f e d  o n  ground-sprayed r i gh t 
o f-way ) wou l d  i ng e s t  0 . 9  mg or 0 . 01 8  mg p e r  kg . Meat f r om 
d e e r  ha v i ng f e d  on a e r i a l ly-sprayed r i ght -o f -way ( 6  pound s 
p e r  a c r e  max i mum app l i c at i on )  would p r ov i d e  a 0 . 0 0 3  mg p e r  
kg d o s e  t o  the 5 0  kg person . 

Humans may a l so be expos ed envi ronment a l ly t o  h e rb i c i de s  
through c ons umpt i on o f  berr i e s  ha r v e s t e d  o n  or nea r sprayed 
r i ght s-o f-way . Wor s t - c a s e  c oncent r a t i ons of herb i c i d e s  i n  
ber r i e s  wou l d  r e s u l t  from backpac k  o r  hi gh-volume hose spr ay 
app l i cat i ons on a r i ght-of-way . Do s t  ( 1 9 8 3 )  r eport ed that 
pre v i ou s  s t ud i e s f ound i n i t i a l  r e s idues  in be r r i e s  o f  up t o  
3 3  ppm a f t er a backpack app l i cat i on o f  5 . 2 5 pounds p e r  
a c r e . BPA ' s max i mum ground app l i cat i on r a t e  o f  3 6  pound s 
p e r  a c r e  wou l d  there fore r e su l t  i n  a proport i ona l i n i t i a l  
r e s i du e  i n  ber r i e s  o f  2 2 6  ppm on a t r eat e d  r i gh t -o f -way . A 
5 0  kg p e r s on c onsum i ng 0 . 5  kg ( about one pound ) o f  s u ch 
ber r i e s  wou l d  i ng e s t  a dose of  1 1 3  mg or 2 . 2 6 mg p e r  kg , 
( a s sum i ng no i mmobi l i zat i on or d egradat i on o f  herb i c i d e  on 
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the b e r r i e s ) . A 5 0  kg p e r s on c onsum i ng 0 . 5  kg o f  b e rr i e s 
fr om an a e r i a l ly- sprayed r i ght-o f -way ( 6  pound s 2 , 4-D per 
acre  max i mum ) wou l d  i ng e s t  1 9  mg o f  herb i c i d e  or 0 . 3 8 mg per  
kg . Wi th i n  two days , b e r ry plant s wi l l  show f ol i ag e  damage 
due t o  the herb i c i d e , thu s  warn i ng any potent i a l  b e r ry 
p i ck e r  ( Newton and Do s t  1 9 8 1 ) . Thi s rou t e  of  exposure wou l d  
a t  wor s t  prov i d e  a s i ng l e  herb i c i d e  d o s e . 

No d r i f t  t o  of f - r i ght-of-way a r ea s wi l l  r e s u l t  f rom backpack 
spr ay appl i c a t i ons . Some m i nor d r i f t  t o  b e r ry patches o f f  
r i ght -o f -way may r e s u l t  f rom ae r i a l  appl i c a t i on s . As 
m ent i oned above , Do s t  ( 1 9 8 3 ) e s t i mat ed tha t d r i f t  d epos i t i on 
at 1 0 0  f e e t  from the t a rg et swath wi l l  be a ma x i mum of one 
p e rc ent o f  the i nt ended app l i c at i on r at e . BPA ' s max i mum 
ae r i a l  app l i ca t i on rat e of 6 pound s p e r  a c r e  m i ght d epos i t  
up t o  0 . 0 6 pound s p e r  a c r e  on a b e r ry patch 1 0 0  f e et o f f  the 
r i ght-o f -way . The i n i t i a l  r e s i du e  in berr i e s wou l d  be a 
max i mum of 0 . 3 8 ppm ( p r oport i ona l r e s i due when 3 3  ppm 
resu l t s  f rom 5 . 2 5 pound s p e r  a c r e ) . A 5 0  kg p e r s on 
c onsum i ng 0 . 5  kg o f  the s e  berr i e s m i ght i ng e s t  a d o s e  o f  
0 . 1 9 m g  or 0 . 0 0 3 8  m g  p e r  k g  p e r  d ay . 

The d a t a  c a lc u l at ed above on pos s ib l e  worst-c a s e  d o s e s  
r e su l t i ng from BPA ' s  proposed u s e s  of  herb i c i d e s  a r e  ba s e d  
pr i ma r i ly o n  s t ud i e s o n  the env i r onment a l  b eha v i o r  o f  2 , 4-D 
( s e e  2 , 4-D Background S t a t ement and Dos t  1 9 8 3 ) . The oth e r  

herb i c i d e s  und e r  c ons i d e rat i on h e re ( p i c loram , d i c amba ,  and 
g lyphosat e )  beha ve s im i l a r l y  in the env i ronment and i n  
b i olog i c a l  organi sms ( e . g .  a l l  a r e  r ap i d ly e x c r e t ed f r om 
a n i ma l s  a f t er i ng e s t i on ) . The r e f o r e  wor s t -c a s e  d o s e s  f o r  
p i c loram , d i c amba , a n d  g lyphosate c an b e  e s t i m a t ed a s  
proport i on s  of  th e 2 , 4-D dos e s , g i ven BPA ' s max i mum proposed 
appl i ca t i on r a t e s  ( s ee Tabl e  7 - 1 2 ) .  

Di c amba wou l d  be u s e d  by BPA a t  a max i mum app l i c a t i on rat e 
o f  3 pound s p e r  a c r e  for both a e r i a l  and ground-ba s ed 
app l i c at i on s  ( s e e  Tab l e  B - 2  i n  Append i x  B ) ; thi s rat e i s  
one-ha l f  o f  that proposed f or 2 , 4-D a e r i a l  app l i c at i ons . 
The r e f ore max i mum pos s ib l e  d i camba d o s e s  a r e  about one-ha l f  
tho s e  p o s s i b l e  f r om 2 , 4-D a e r i a l  app l i c at i ons ( Table 7 - 1 2 ) .  

P i c l oram w i l l  a l s o  be u s ed a t  a much l ow e r  max i mum app l i 
c at i on r a t e  ( 1 . 5  pound s p e r  a c r e  f or both a e r i a l  a nd g r ound 
spray app l i c at i on s ) .  Seve r a l  d i f f e r enc e s  i n  envi ronment a l  
b ehav i or o f  p i c l oram a r e  worthy o f  m en t i on a l though not 
r e f l e c t e d  i n  the proport i on a l  e s t i mat e s  shown i n  Tab l e  7 - 1 2 . 

P i c lo ram h a s  g r ea t e r  mob i l i ty i n  s o i l  than 2 , 4-D ; e ven s o ,  
the rat e o f  m i grat i on o f  p i c loram through soi l doe s not 
produce l eve l s  o f  s t r eam r e s i du e s  that w i l l  appr oach tho s e  
a l r eady c a lc u l a t e d  for s tream r e s i d u e s  d u e  t o  d r i f t  o r  

1 9 8  



f--' 

PCYrENTIAL 
EXPOSL'RES 1 

CCClJPATIONAL 

Mixer-
loader for 
aerial 
applications 

Backpack 
applicators 
Cbserver of 
aerial 
applications s 

Table 7-12 . Maximum Worst-Case Doses and Associated Safety Factors for Various 
Potential Routes of Occupational and Environmental Exposures to 

Herbicides Proposed for Use by DPA as Foliage Sprays 

2 , 4-D 
--------�· 

Ml0<IMtM POSSIBLE dose 
for 50 kg J?2rson 

�L<¥y')  _ __ _ ... _ .  _ _  
AERIAL BACKP,\CK 
APPLICATION APPLICATION 

(rraximum 

SAFETY FAC11::m 4 based on 
20 mg/kg/day reproduc 
tive no-effect level -·- ---- - · - - - ·----�- ---- ---

(maximum 
rate = rate = AERIAL BACKPACK 
6 lb/ac) 

0 . 1 5 

NA' 

0 . 2 7 SD ' 
0 . 0 5 

}Ji J:bs/ac) �LIQl.T_I_D_tl_ _ __ l\!'..P�ICATION 

NA 133 NA 

0 . 9  NA 22 

NA 74 SD NA 
400 

on Rights-of-Way 

DICAMBA 

Ml\XIMUM POSS1BLE 
dose for 50 kg 
person S!ll'i:.TY F/,L'101' 
AERIAL or BACK- based on 3 mg/ 
PACK APPLICATION kg/day repro-
(rraximum rate = ductive no-

.3 __ lbs/as:l ····- ----·�f_c:cJ:.. level_ 

0 . 075 4 0  

0 . 075 4 0  

0 . 14 SD 21 SD 
0 . 0 14 210 

... . ·-- ____ _PI_r:.�J<o' .. 11 _ _  

Mi\XIMUM POSSI!lIE 
dose for 50 kg 
porson SAFETY FACTOR 
AERIAL or BACK- based on 80 rrg/ 
PACK APPLICATION kg/day repro-
(maximum rate = ductive no-

_l...,_5_1b .. sjac )_ · - · �ect .. .J._.eye .. L .... 

0 . 03 7 5  2 , 13 3  

0 . 0 3 7 5  2 , 13 3  

0 . 06 8  SD 1 , 1 8 0  SD 
0 . 0068 11 , 800 

� ENVIRONMENTAL 

Drift 
exr:osure 
1 0 0  fc.>et 
off right
of-wo.y 

Drinking 
2 liters of 
water from 
10 cm deep 
stream with 
100 foot 
buffer 

Drinking 
2 li ters of 
water from 
· 1 0  cm deep 
stream with 
no buffer 
Consuming 
0 . 5  Kg of 
fish taken 
fran 1 0  cm 
deep stream 
with no buffer 

0 . 0027 SD 

0 . 0026 SD 

0. 27 SD 

0 . 06 7  SD 

NI\ 

NA 

NA 

NA 

7 , 4 00 SD 

7 . 700 SD 

74 SD 

300 SD 

NI\ 0 . 0014 SD 2 , 14 0  SD 0. 0 0 0 6 8  SD 1 1 7 , 650 SD 

NA 0 . 0 0 1 3  SD 2 , 300 SD 0 . 00065 SD 123 , 0 8 0  SD 

NA 0 . 14 SD 21 SD 0 . 06 8  SD 1 , 18 0  SD 

NA 0 . 034 SD 8 8  SD 0 . 01 7  SD 4 ,  706 SD 

GLYPHOSIVI'E 
-·--- - · ·  

Ml\XIMtM POSSIBLE 
dose for 50 kg 
person SAFL'TY FACTOR 
Bl\CKPN::K APPLI- based on 30 mg/ 
CATION only kg/day repro-
(maxi.mum rate = ductive no-

l_:LJ:i./ac) ___ -· --�JJ .. CS:.!_}.".v.e)_ . .  

NA NA 

0 . 02 5  1 , 200 

NI\ NI\ 

NA NA 

NA NA 

NA Ni\ 

NA N1\ 



N 0 0 

fOTENTIAL 
EXPOSuRES 1 

Consuming 
0 . 5  Kc; of 
rreat from 
d.c0r feed
ing on 
right-of
way 

Conswning 
0 . 5  Kg of 
bt.:rries 
grov.11 on 
right-of
way 

Consuming 
0 . 5  Kg of 
b�rr1L's 
Cj!:"Oh'n 
1 0 0  foot 
off riqht
of-\vay 

2 , 4-D 
MAXL'lU'M POSSillLE dose 
for 50 kg person 
(rrg/kg/duy ' )  

SAFETY FAC'TOR4 bused on 
20 rrg/kg/duy reproduc
tive no-effect level 

AEEIN, 
Al'PLIGWION 

(rraximurn 
rate = 

6 lb/ac) 

0 . 00 3  

0 . 38 SD 

0 . 0038 SD 

BACKPACK 
APPLICATION 

(rrax ilm.111 
rate = AERIAL BACKPACK 
36 lbs/ac ) APPLICATION APPLICATION 

0 . 018 6 , 6 7 0  1 , 1 1 1  

2 . 26 SD 53 SD 9 SD 

NA 5 , 26 0  SD !\A 

1 Sec text for descriptions of ex;xisure routes .  

Table 7-1 2 .  Cont ' d . 

DICAMBI\ 

MAXIMUM POSSIBLE 
dose for 50 kg 
person SAFETY FACTOR 
l\E!UAL or IlACK- bused on 3 rrg/ 
PACK APPLICATION kg/duy rcpro-
(milXimurn ru tc = due ti vo no-

3 lbs/ac) effc'Cl level �-- -- - ------ ------ - ----

0 . 00 1 5  2 , 000 

0 . 1 9 S D  1 6  

0 . 0019 SD 1 , 6 0 0  SD 

Dd i.l y  doses ar<C slulc<l in ;rg/kg/day ; doses indicuted by SD ure sinc1le doses stilted in rrq/kg. 

Not applicaLle . 

PICLORAM GLYP! !OSl\TE - - -- - - - - - - - - - --- - ---- - - - - --- -- -- - · - - - -----

MAXIMUM POSSIBLE 
dose for 50 kg 
person SAFETY FACI'OR 
l\E!UAL or BACK- based on 8 0  rrg/ 
PACK APPLICATION kg/day rcpro-
(nnximum rutc = ductive no-�:_S_J���c) _____ e_'��e::'!:_ level _ 

0 . 0 0 0 7 5  1 0 6 , 6 6 7  

0 . 0 9 5  SD 8 4 2  SD 

0 . 0 0 0 9 5  SD 8 4 , 21 0  SD 

MAXL'1UM POSSIBLE 
dose for 50 kg 
�rson 
BACKPf-CK APPLl -
CATION only 
(ITBximum rate = 

.1:c l?/.�.cJ. _ --- . 

0 . 0005 

0 . 06 3  SD 

NI\ 

Sl\FL'l'Y Fl\CIDE 
busc'd on 30 me;! 

kg! &y rcpro
ducti ve no
cf fect l e\'L'l 

6 0 , 0 0 0  

4 7 6  SD 

AA 

Safety factors ind1cute the nwri:ler of exposures that must be experienced simul taneously to reach the given reproductive 
no-ef fc'Ct level . 

n1c top row of values is for a one-time exposure of an observer without a shirt accidently sprayed at full applicution 
rate . The bot.torn row of values is for an obscn1c r 1  s maximum daily cxr:osurcs .  



acc i dent a l  d i re c t  app l i c a t i on ( Do s t  1 9 8 3 ) . The p i c l oram 
d o s e  f rom d r i nki ng t wo l i t er s  of wat e r  f rom a s t ream w i thout 
a buf fer  ( 0 . 0 6 8  mg p e r  kg i n  Tab l e  7 - 1 2 ) i s  based on 2 5  
p e rc e nt o f  the wor s t  c a s e  2 , 4-D c oncentrat i on f o r  thi s 
e xposure ( 2 5  perc ent o f  6 . 7  ppm = 1 . 7  ppm = 1 . 7  mg p e r  
l i t e r ) . BPA ' s s t ream moni t or i ng program has n o t  d e t e c t e d  
p i c loram r e s i du e s  f rom l e a ch i ng or s ur f a c e  runo f f  that 
e x c e ed 0 . 0 5 ppm ( s e e  Pi c l or am Ba c kground S t a t ement : s ec t i on 
on Chem i c a l  Fa t e  i n  Wa t e r ) .  

P i c loram ha s a c c umu l a t ed i n  f i sh t o  a c onc e nt r at i on much 
lower tha n  the c onc ent ra t i on i n  the wat e r  whe r e  t e s t ed . 
The r e fore the f i sh c onc ent r a t i on f a c t or wou l d  be much l e s s  
than l and a ny c onsumpt i on o f  f i sh from a c ont am i na t e d  
s t r e am wou ld pre sent l e s s  o f  a d o s e  than d r i nk i ng t h e  s tr e am 
wat e r  ( Do s t  1 9 8 3 ) . 

Glyphosate behaves  e nvi ronment a l ly i n  p a t t e rns s im i l a r  t o  
2 , 4-D and other phenoxy herbi c i de s . BPA propos e s  t o  u s e  
g lyphosate i n  ground f o l i age app l i c a t i ons b u t  n o t  a eri a l ly .  
Max i mum app l i c at i on rat e s  wou l d  be one pound p e r  a c r e . 
Po s s ib l e  d o s e s  shown i n  Tab l e  7 - 1 2  have been c a lc u l at ed 
proport i ona l ly t o  tho s e  f or 2 , 4-D . I n  a c t ua l i ty ,  g lyphos a t e  
c onc ent r a t i ons i n  wat e r , a nd i n  d e e r  m e a t  w i l l  be propor
t i ona l ly l ow e r  d u e  to i t s  rap i d  a d s o rpt i on to s t ream 
s ed i ment s a nd i t s  r ap i d  e x cr e t i on by a n i ma l s  ( s e e  Glyph o s a t e  
Bac kground Stat ement : s ec t i on s  o n  Chem i c a l  Fat e  a nd Chroni c  
E f f ec t s ) .  

Reproduct i ve No-Ef f ec t  Leve l s . A reproduc t i ve no-e f f ect 
l ev e l  i s  the max imum t e s t  d o s e  a t  wh i ch a chem i c a l  h a s  
c aused no adv e r s e  chang e s  i n  the r epr oduc t i ve p e r f ormanc e o f  
a t e s t  organi sm . A t  h i gher t e s t  d o s e s ,  reproduct i on has 
b e en a f f e c t e d  adve r s e ly . Reproduc t i ve p e r f ormanc e i s  t e s t ed 
u s i ng long-t e rm ( one-to-s e v e r a l  generat i on )  stud i e s  o f  
l ow- l e ve l  chemi c a l  exposu r e s  ( i . e .  chroni c t ox i c i ty 
t e s t i ng ) . Pos s i b l e  adve r s e  reproduc t i ve e f f ec t s  i nc lude 
d i r e c t  t ox i c i ty to the f e t u s  a nd t er atogeni c i ty ( i . e .  
m a l f ormat i on i n  development o f  the f e tu s )  ( Dost  1 9 8 3 ) . 
T e r a t ogeni c i ty may b e  c au s ed by g enet i c  d amage t o  pa rent s 
( i . e .  mut ageni c i ty ) . 

T e r a t ogeni c i ty a nd mutageni c i ty a s  w e l l  a s  d i r e c t  t ox i c i ty 
exhibi t a d o s e -re sponse r e la t i onship between chem i c a l  and 
organi sm- r e spon s e . Wi th l ower a nd l ower d o s e s , a l evel  i s  
r e a ched a t  whi ch no a dve r s e  r e spon s e  i s  obs erved . Th i s  
l eve l ,  w i th a s a f ety f ac t or , i s  the d o s e  a t  wh i ch n o  hazard 
e x i s t s  t o  the organi sm or i t s  reproduct i ve p e r f ormance from 
th e chem i c a l . 

The f ol lowi ng p a r agraph s d i sc us s  r eproduct i ve no-e f f e c t  
l eve l s  tha t  h a v e  been e s t i ma t ed f or 2 , 4-D , d i camba , p i c l oram 
a nd g lyphos a t e . 

2 0 1  



For 2 , 4-D , v ar i ou s  s t ud i e s have i nd i ca t ed tha t a t  d o s e s  o f  
2 5 - 3 5  m g  p e r  k g  p e r  day n o  adve r s e  reproduct i ve e f f e c t s  
o c c ur ( s e e 2 , 4-D Backg round S t a t ement : s ec t i on on Chroni c 
E f f e ct s ) . Dos t  ( 19 8 3 )  recommends that a cons erva t i ve f igure  
o f  2 0  mg p e r  kg  per  day be u s ed as  the r eproduct i ve no
e f f e c t  l ev e l for 2 , 4-D . In Tabl e  7 - 1 2 ,  the reproduct i ve 
no- e f f e c t  dose i s  d i vi ded by th e v a r i ou s  max i mum poss ible 
dos e s  to prov i d e  a c ons erva t i ve ly-e s t imated s a f ety fact or . 
For examp l e , th e no-e f f e c t  d o s e  i s  1 3 3  t i mes  the worst-c a s e  
expo s u r e  exp e c t e d  f or m i x er-loader per sonne l . 

Al though d i c amba has  l ow a c u t e  t ox i c i ty ( s e e  Tabl e  7 - 7  a nd 
Tab l e  7 - 10 ) , i t  ha s c au s e d  a dv e r s e  reproduct i v e  cha ng e s  i n  
rabb i t s  a t  r e lat i ve ly l ow d o s e s . The r eproduct i ve no- e f f ec t  
l e v e l  ha s b e e n  det ermi ned a t  3 m g  p e r  k g  p e r  day ( s ee 
Di c amba Ba ckg round S t a t ement : s ec t i on on Chroni c Ef f e c t s ) .  
Thi s  va lu e ha s been u s e d  t o  c a l c u l a t e  s a f e ty f a c t or s f o r  the 
d i f f e r e nt t ypes o f  expo s u r e s  i n  Tabl e  7 - 1 2 . B e c au s e  o f  the 
l ow reproduc t i ve no-e f f ec t  l ev e l  e s t i ma t ed to dat e , Dos t  
( 1 9 8 3 )  sugg e s t ed r e s t r i ct i ons o n  f ema l e s  work i ng w i th 
d i c amba . 

The t o x i c o l og i ca l  l i t er a t u r e  on p i c loram i nd i ca t e s  a 
reproduc t i ve no-e f f e c t  l ev e l  o f  between 8 0  a nd 1 5 0  mg p e r  kg 
per  day ( s ee P i c loram Ba ckground S t at ement : s ec t i on on 
Chroni c Ef f ec t s ) . The l ower va l u e  ha s been used as  a 
c onservat i v e  e s t i ma t e  t o  c a lc u la t e  the worst-c a s e  s a f ety 
f a c t or s  shown i n  Tab l e  7 - 1 2 . Pi c l oram e xhibi t s  the l owest  
a c u t e  t ox i c i ty l e vel o f  th e h e rb i c i de s  proposed f o r  u s e by 
BPA ( s e e  Tabl e  7 - 7 ) . 

The r eprodu c t i ve no-e f f ec t  l e v e l  f o r  g lyphosa t e  was  
de t e rm i ne d  to  be 3 0  mg p e r  kg p e r  day in  a n  exam i nat i on o f  
propr i et a ry t e s t i ng d a t a  ( Do s t  1 9 8 3 ) ( s ee Glyph o s a t e  
Bac kground Stat ement : s ec t i on o n  Chroni c Ef f ec t s ) . 

The wor st-c a s e  a na lys i s  b a s ed o n  r epr oduc t i ve no-e f f e c t  
leve l s  tha t  i s  present ed i n  Tabl e  7 - 1 2  does n o t  apply t o  
pot ent i a l  c a rc i nogeni c i ty o f  t h e  f our h e rb i c i de s . No 
r e l i ab l e  sc i ent i f i c  evi denc e  ha s e s t ab l i shed tha t  the s e  
herbi c i d e s  a r e  c a rc i nogeni c .  Th e va r i ou s  herbi c i de back
ground s t a t ement s in Append i x  A summa r i z e  r e s e a rch f i nd i ng s  
r egard i ng pot ent i a l  c a rc i noge ni c i ty a nd other t o x i c o l og i ca l  
prop e rt i e s o f  the herb i c i d e s  proposed f or u s e  by BPA . The r e  
a r e  n o  e x i s t i ng d a t a  r e la t i ng o r  c orre lat i ng a n  i nc i d enc e o f  
c a nc e r  i n  t e s t  organ i sm s  wi th pa rt i cu la r  t e s t  dose s o f  the 
ch emi c a l s . 

Any quant i ta t i ve h azard a s s e s sment , s u ch a s  th i s  worst-c a s e  
analy s i s ,  mu s t  b e  based on r e l a t i ng potent i a l  leve l s  o f  
e xposure t o  k nown l e vels a t  wh i ch t ox i c i ty symptoms have 
been f ound i n  t e s t  organi sms . I n  o ther word s ,  pred i c t i ons 
( ha zard a s s e s s ment s ) c an be made b a s ed upon e s t ab l i shed 
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cau se-e f f ect  re lat i onshi ps or c or r e lat i ons . Mean i ng fu l  
pred i c t i on s  c annot b e  ba sed on unsupport ed a s s umpt i on s . 
Because  no s u ch c au se-e f fect r e l at i onships or c or re l at i ons 
are known f or the four herb i c i d e s  und er c on s i d erat i on here , 
i t  i s  not p o s s ib l e  t o  c a l c u l a t e  or p r o j ect a pot ent i a l  r i sk 
o f  c anc er t o  persons exposed t o  the s e  chemi ca l s . 

I n  Tabl e  7 - 1 2 ,  d o s e s  a re s t at ed e i ther a s  d a i ly ( mg p e r  kg 
p e r  d ay ) or a s  s i ng l e  d o s e s  ( mg p e r  kg ) .  Dai ly d o s e s  may 
c ont i nue over s ome p e r i od o f  t i me ( e . g .  d o s e s  e xp e r i enc ed by 
app l i cator s i n  the c ou r s e  o f  norm a l  work pat t e r n s ) .  I n  
c ontr a s t , s i ng l e  d o s e s  o c c u r  a s  one-t ime exposur e s  w i thi n 
l ong t i m e  p e r i od s  ( e . g . dos e s  expe r i enc ed by p e r s o n s  only 
onc e d ur i ng a r i ght-o f-way t r e atment cyc l e ) . 

Reproduc t i ve no-e f fe c t  l eve l s apply t o  chron i c  exposures  
( i . e .  sma l l  chem i c a l  doses  over  r e lat i ve ly long p e r i od s  of  
t i me ) . Al though t eratogeni c i t y  i s  norma l ly d et e c t ed i n  
chron i c  t ox i c i ty t e s t i ng ,  i t  may b e  c au s ed by a s i ng l e  
d os e . Duri ng f et a l  d evel opment , va r i ou s  organs  have b r i e f  
( l - 2  day)  v u lner ab i l i ty w i ndows duri ng whi ch a s u f f i c i ent 
d o s e  may c au s e  p ermanent m a l f orma t i on ( Do s t  per s .  c omm . ) .  
Thu s i t  i s  v a l i d  t o  c a l cu l a t e  s a f ety f a c t o r s  b a s ed on 
c ompa r i ng rep roduct i ve no-e f f e c t  l eve l s  wi th s i ng l e  chem i c a l  
d o se s . 

Sa f ety f a ctor s may b e  i nt e rpr e t ed a s  the number o f  t i me s  a n  
i nd i vi du a l  wou l d  h a v e  t o  b e  exposed t o  t h e  wor s t -c a s e  dose  
s i mu l t aneou s ly i n  ord er to  exper i enc e the g i ven r epr oduc t i ve 
no-e f f e c t  l eve l . Wh ere s a fety fact o r s  are l ow ,  a t t ent ion 
shou l d  b e  f oc u s ed on the p r obab i l i ty o f  thos e  wor s t- c a s e  
exposures occur r i ng . The pot e nt i a l  wor s t -c a s e  envi ronment a l  
e xposure s e st imated i n  Tabl e  7- 1 2  a re unl i k e ly t o  o c cur . 

The c ons equences o f  herb i c i d e  u s e  wi l l  b e  d i rect ly r e la t ed 
t o  the chem i c a l  t ox i c i ty and the e x t ent o f  occupa t i on a l  a nd 
envi ronment a l  expos ure . Si nc e  the chem i c a l s  wi l l  b e  u s ed i n  
a c c ord anc e w i th the herbi c i d e  l abel under c ond i t i on s  p r e
s c r ibed i n  B PA ' s Transm i s s i on Li ne Ma i nt enanc e S t a nd a rd 
( e . g . ,  bu f f er z one s ,  d r i f t  c ontrol measure s ) , u n i nt ent i ona l 
and unavoi d ab l e  exposure s o f  humans and othe r l i v i ng thi ng s  
wi l l  be m i n i mi zed . Fu rthermore , the i nt r i ns i c  t ox i c i ty o f  
the herb i c i d e s  u s e d  by BPA i s  low . Henc e ,  the chem i c a l  
veget a t i on management op era t i ons o f  B PA a r e  l i k e ly t o  
present l i t t l e  haz a rd t o  occupa t i ona l and pub l i c  hea l th .  

Oc c upa t i ona l Ha zard s o f  Al t er na t i v e  Vegetat i on Cont r o l  Method s 

Ha z a rd s t o  veg e t at i on management wor k e r s  may be c a t egori zed 
a s  ( 1 )  s i t e h a z a rd s ,  ( 2 )  t oo l  and e quipment mater i a l s ,  ( 3 )  
herb i c i d e  t ox i c i ty haz a rd s ,  and ( 4 )  ha z a rd s  dur i ng t r a n s 
por t at i on t o  a nd f rom t r e at ment s i t e s . S i t e ha zard s  a r e  
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g r e a t e s t  f or vegetat i on c ontr o l  m e thod s  r e qu i r i ng the most 
extens i v e  and i nt i ma t e  c ont a c t  w i th plant s and areas b e i ng 
t r e at ed ( i . e . , manua l m ethod s and spot chem i c a l  m e thods s u ch 
a s  c u t -stump or i n j ec t i on treat ment s .  

Tool and equipment hazard s  d epend on wheth er the t oo l /  
equ ipment be i ng u s ed i s  power-operated , whether i t  i s  a 
c ut t i ng t oo l ,  and u nder what k i nd s  o f  c ond i t i ons i t  c an b e  
operated ( e . g . , f rom an ac c e s s  road o r  f rom w i th i n  und e r 
brush ) . The most c ommon p ower-operated t oo l s  a r e  d r i ven by 
i nt erna l c ombu st i on eng i ne s . I nt erna l c ombu s t i on eng i n e s  
are a m a j or s ourc e o f  c arb on monox i d e , l ead , hydrocarbons , 
and n i t rog e n  ox i de s ,  w e l l -known a i r  pol lutant s o f  c ommuni t y  
and o c c upa t i ona l envi ronment s ( U . S .  Depart ment o f  Health ,  
Edu c at i on ,  and We l f ar e  1 9 7 0 ) . The s e  a i r  pol lut ant s a r e  
f ormed a s  a re sult  o f  th e m i xt ure , c ompr e s s i on ,  a n d  i gn i t i on 
o f  a i r  and g a so l i ne t o  produc e  l a rg e  volume s o f  c a rbon 
d i ox i de and wat e r  v apor . 

The p o l l u t ant m a t er i al s  r e l at ed t o  the u se o f  i nt ernal 
c ombu st i on eng i n e s  const i t u t e  hea l th and envi ronment a l  
r i sk s .  Eng i ne r e f ue l i ng and operat i on ent a i l e xposure t o  
gaso l i n e  f u m e s  and a n  ever-pre s ent but unl i k e ly , po s s ib i l i ty 
o f  explo s i on .  S e v e r a l  o f  the c ombu st i on by-pr oduct s  a r e  
we l l -known t ox i c  sub s t a nc e s . The s e  i nc lud e th e r e sp i rat o ry 
poi son ,  c a rbon m onox i d e ; the neurotox i n ,  l e ad ;  and the l ung 
i r r i t ant , n i t rog en d i ox i d e . Ri s k s  a s s oc i at e d  w i th the s e  
s ub s t anc e s  a r e  v e ry l ow i n  open envi ronment s ,  but the 
s ub s t anc e s  shou l d  not be ove r l ooked when gaug i ng the 
r e l a t i ve r i sks of a l t ernat i ve veget at i on c ontr o l  m ethod s .  

Herb i c i d e  t ox i c i t y haz a rd s  were  d i scu s s ed i n  th e previous  
s ec t i on .  Transport at i on h a zard s a r e  r e l at ed t o  the number 
of  t r i p s  requ i red to a treat ment s i t e  and to the cond i t i on s  
and l ength s o f  r oad s wh i ch m u s t  b e  t r av e r s ed . Method s 
hav i ng th e l owe s t  prod u ct i vi ty rat e s  ( i n t e rms o f  a c r e s  or 
s t ems t r e at ed )  p er worker w i l l i nvolve the g r e a t e s t  
t r a n sport at i on ha z a rd s ,  p a rt i cu l a r ly where acc e s s  t o  d i s t ant 
s i t e s  over mount a i nous road s i s  r equ i red . 

Ac c i dent rat e  d a t a c a n  b e  d ev e l oped i n  s ev e r a l  way s .  I n j u ry 
f r e quency r a t e s  i nd i c a t e th e number o f  i nj ur i e s  r e c ord ed p e r  
u n i t  o f  hou r s  worked . A second f orm o f  acc i d ent r a t e  dat a 
i s  the c a sualty c l a i m  c o s t  p er u n i t  a r e a  t r eated , ther eby 
i nt egra t i ng acc i dent sever i t y  and control method prod u c 
t i vi ty i nt o  a s i ng l e  f i gure . Unf ort unat ely , f ew ac c i d ent 
d a t a  of ei ther type a r e  ava i lab l e . 

BPA ha s r e c ord ed i n j ury f r e qu ency r e su l t i ng f r om " b ru sh 
c u t t i ng a c t i vi t i e s "  over th e past  f i ve year s o f  veget at i on 
management . Dat a  a r e  r eport ed a s  number o f  r e c ord ab l e  
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i n j ur i e s  per 2 0 0 , 0 0 0  man-hou r s  worked ( i . e . , appr o x i mat e ly 
1 0 0  peop l e  work i ng f o r  one yea r ) . I n j u ry f r eque nc y  rat e s  
f or " bru sh c utt i ng "  a r e  a s  f o l lows ( St anf ord per s .  c omm . ) :  

1 9 7 6  
1 9 7 7  
1 9 7 8  
1 9 7 9  
1980  

1 0 . 3  
2 . 5  
4 . 4 
4 . 6  
3 . 2  

B r u sh c u t t i ng ac t i vi t i e s  i nc lude a l l  manual a nd groundba sed 
chem i c a l  control t reatment s .  Ve ry f ew recordab l e  i n j u r i e s  
have b e en a t t r i bu t ab l e  t o  ch emi c a l  t r eatment s a nd n o  chem i 
c a l t ox i c i ty i n j u r i e s  ( e . g . , sk i n  o r  eye i r ri t at i o n )  have 
been report ed d u r i ng the s ame f i ve-year p er i od . Al s o  d u r i ng 
thi s  f i v e-ye a r  p e r i od , no recordab l e  i n j u r i e s  have occ u r red 
d ur i ng a l l  BPA he l i c opter ope rat i on s ,  whi ch i nc lu d e  v a r i ou s  
ma i nt enanc e t a s k s i n  add i t i on t o  vegetat i on management 
ac t i v i t i e s  ( St anf ord per s .  c omm . ) .  

Do s t  ( 19 8 1 ) sur veyed acc i d ent records  of  the Oregon S t a t e  
Ac c i dent I n su ranc e Fund ( SA I F ) t o  a s s e s s  i n j u ry r a t e s  a s s o
c i at ed w i th f ore s t ry pract i c e s .  For f i s c a l  year 1 9 7 8- 1 9 7 9 ,  
6 2 7  ac c i dent s w e r e  r eport ed f or th e c a t egory that i nc lud e s  
re f or e s t a t i on wor k er s ( i . e . , fore s t ry work e r s  oth e r  than 
l ogger s ) . Ma j or t yp e s  of a c c i dent s r eport ed were  k n i f e  
wound s du r i ng Chr i s tma s t r e e  shea r i ng ( 1 1 . 3  pe rc ent ) ,  
s t r a i ns a nd b ru i s e s  ( 4 6 . 6  perc ent ) , eye i n j u r i e s  ( 8 . 6  per
c e nt ) , cha i ns a w  c u t s ( 7 . 0  p e rcent ) ,  poi son oak ( 5 . 7  p e rc e nt , 
f r ac t u r e s ( 4 . 8  perc ent ) v eh i c l e  a nd e qu i pment acc i d ent s ( 4 . 8  
p e rcent ) ,  and herb i c i d e i nha l at i on o r  sk i n  c ont a c t  ( 1 . 3  p e r 
c e nt ) . Th e b a s e  numb e r s  o f  work e r s  e xpo s ed t o  t h e  v a r i ou s  
type s o f  a c c i dent s ( e . g . , cha i nsaw operat or s v s . herb i c i d e  
appl i ca t or s )  a r e  not k nown . 

Newt on and Do st ( 1 9 8 1 ) e s t i ma t ed c a sualty c l a i m s  p e r  a c r e  
f or manu a l  me thod s i n  fore s t ry a t  $ 2 5  pe r  a c r e  f o r  s la sh i ng 
( c omparable t o  r i ght -o f-way b r u sh c ontr o l  i n  h i gh d ens i ty 

b r u sh ) and $1 1  p e r  a c r e  f or spot r e l e a s e  t reatment s ( c om-
parable t o  b r u sh c ontr o l  i n  l ow dens i ty b r u sh ) . The s e  
e s t i mat e s  w e r e  b a s ed o n  Oregon data f o r  acr eag e c l e a r ed by 
manu a l  method s i n  1 9 7 8- 1 9 7 9  ( appr o x i mat ely 5 , 0 0 0  acr e s )  and 
acc i dent c l a i m s  t o t a l i ng $ 1 0 7 , 8 2 6 .  By c ompa r i son , the c la i m  
c o s t  f or h e l i c op t er p i l o t s  w a s  e s t i mat ed a t  $ 0 . 2 5 p e r  a c r e  
( a l l  c la i m s  were  a t t r i bu t ab l e t o  phy s i c a l  i n j u r i e s ) . 

Mechani ca l  method s e xpo se operator s t o  t wo ma j or t ype s o f  
a c c i d ent s .  Los s  o f  cont r o l  o f  mach i ne s  on s t e ep t er ra i n  may 
c a u s e  i n j u ry due t o  f ly i ng d ebr i s and brush,  a nd mach i ne 
ro l l -ov e r . Dur i ng norma l operat i on s ,  mach i ne s  put e x t r eme 
b end i ng s t r e s s  on t r e e  t ru nk s ;  when the energy i s  r e lea s ed , 
operator s may s u f f er i n j u r i e s  f r om thrown t r ee s , branche s ,  
or rock s .  I n j ur i e s  t o  whi ch manu a l  worke r s  a r e  e xpo s ed 
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i nc lude s i t e hazard s ( e . g . , unsure f oot i ng , f a l l i ng t r e e s  
a n d  shrub s ) , t o o l  haz a r d s  ( f rom cha i nsaws i n  pa rt i cu l a r  bu t 
a l so from a x e s  and machet e s � cha i ns aw exhaust f umes a r e  a l so 
a hazard ) and haz a rd s  o f  ext ens i ve t r i ps on acc e s s  road 
( Newton a nd Do s t  1 9 81 ) . 

Cons equ enc e s  o f  Al t ernat i v e  Method s . The r e la t i ve occ upa
t i ona l hazards  o f  a l t ernat i ve method s for bru sh c on t rol on 
r i ght s-o f-wa1 a r e  r a t ed in Tab l e  7- 1 3 .  B i olog i c a l  method s 
a r e  not r a t e d  d u e  t o  th e i r  exp e r i ment a l  nat u r e . Foot not e s  
i nd i c at e  m i t i gat i on m e a s u r e s  a v a i l ab l e  t o  m i n i m i z e  each type 
of haz a r d  f o r  the va r i ou s  control me thod s .  

Vi sual  Re sourc e s  

De s c r ipt i o n  o f  Pot ent i a l  Impa c t s 

BPA v eget at i on manag ement o c c u r s  on e x i s t i ng t r ansmi s s i on 
r i ght s-o f -way and a t  ex i st i ng sub st a t i on s . Subs t ant i a l  
v i sual r e sourc e i mpac t s  may have occurred when s u ch f ac i l i 
t i e s  were c on s t r u c t ed , p a rt i cu l a r ly whe r e  transmi s s i on l i ne s  
t r a ve r s e  c l osed f or e st s on h i l l s i de s  or r i dg e l i nes ( s ee 
Figure 7 - 5 ) . The sub j e c t  o f  thi s E I S , however , i s  l i m i t ed 
t o  the i mpac t s  o f  a l t er nat i v e  vegetat i on c ontrol methods a t  
e x i st i ng t ra nsm i s s i on f ac i l i t i e s . 

The vi s ib i l i ty a nd p ot ent i a l  c ontr a s t  o f  managed r i ght -of-way 
i s  d i f f erent f or each land sc ap e  s et t i ng type ( Fi g u r e  7- 5 ) . 
Pot ent i a l  v i sual r e sourc e i mpa c t s  o f  c r eat i ng a nd m a i nt a i n
i ng a c or r i dor i n  each o f  the land s c ap e  s et t i ng s  a r e  i nd i c a t ed 
i n  Tab l e  7 -1 4 . Pot ent i a l  i mpa c t s  a r e  r e la t ed t o  the e f f e c t s  
o f  a ri ght-o f -way o n  f orm , l i ne , c o l o r , a n d  t ex t u r e  o f  the 
veget at i on i n  a n  a rea . 

Es t ab l i shment o f  a r i ght - o f -way c or r i dor w i l l  d epr e c i a t e  
vi sual  qua l i ty primari ly i n  open f or e s t  land s c ap e s  o n  a l l  
l and f orm s ( Fi gu r e  7 - 5  a nd Tab l e  7 - 1 4 ) . Wh e r e  s u ch l and s c apes 
are of  h i gh sens i t i v i ty ( i . e .  vi s i b l e  t o  c onc entr a t i on s  o f  
v i ewe r s  w i th expect at i ons o f  h i gh s c en i c  qua l i ty ) , i mpact s on 
vi sual  resourc e s  wi l l  b e  pot ent i a l ly s i gni f i c ant . Management 
of r i ght-of -way veget at i on may i ncr ement a l ly a f f ec t  the 
a l r eady d eprec i a t ed vi sua l qua l i ty . I n  eva luat i ng vi sua l 
re sourc e i mpact s o f  d i f f er ent vege t a t i on c ont r o l  method s ,  
d i scu s s i on wi l l  b e  r e s t r i c t ed t o  open f or e s t  and c losed forest  
land sc ape s et t i ng t ype s .  

Temporary Vegetat i on Brown-Ou t .  Veg etat i on brown-out o c c u r s  
when herbi c i de s  a r e  app l i ed t o  t a rg e t  veg etat i on d u r i ng the 
g rowi ng s ea son . I t  i s  a t emporary phenomenon l a st i ng f r om the 
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Table 7- 1 3 .  Relative O::::cupational Hazards .Anticipated for Alternative 
Control r.Ethods Used in Right-of-Way Vegetation Managerrent 

Alternative Control Methods 1  
Broadcast SfOt 

Type of Hazard 2 Chemical Chemical .Ma.11ual Mechanical 

Site Hazards 0 ic 2c 2f 

TO'.) 1 /F.qui prrent 
id 2d 2d Hazards 0 

TransfOrtation 
Hazards ia 2e 2e 2e 

Herbicide 
Toxicity 

ib ib Hazards 

Nor.ES : Key to Ratings : 0 = Vi rtually no occupational hazard 
1 Slight hazard 
2 = Substantial hazard 

Letter superscripts indicate mitigation measures to rninize hazard . 
Key to Superscripts :  a - (transfOrtation hazard pertains primarily to 

herbicide mixer/loaders and treatment site rronitors) .  
Operate vehicles correctly. 

b - Follow handling instructions on EPA-approved 
herbicide label s strictly . 

c - Lirni t use of this method to low density stands 
of brush where individual target plants are 
accessible.  

d - Follow operations instructions and safety precautions 
strictly. 

e - Limit use of this rrethod to sites with easy road 
access . 

f - Lirni t use of thi s  method to gentle terrain with less 
than 25 percent slopes . 

1Bioloqical methods are not rated due to their experim2ntal nature . 
2See t�t for explanation . 
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F l a t  

Va l l ey f lo o r  

H i l l s id e  

R i d g e  l i ne 

NOTE : 

T ab l e  7 - 14 . P o t e n t i a l  V i s u a l  Re s o u r c e  Imp a c t s  o f  R-0-W Ve g e t a t i on 
Man a gemen t in E a c h  Land s c a pe S e t t ing Type 

G r a s s l and / S h r u b l an d  

N o  s u b s t a n t i a l  ma n a g ement 

No imp a c t  

N o  s u b s t an t i a l  management 

No imp a c t  

N o  s u b s t an t i a l  manageme n t  

N o  imp a c t  

N o  s u b s t an t i a l  m a n a gement 

No imp a c t  

Ve ge t a t i on C l a s s e s  
Open F o r e s t  

L im i te d  m a n a geme n t , sma l l  
v iewer ang l e  

L im i t e d  imp ac t  

L im i te d  mana geme n t , sma l l  
v iewer a n g l e  

L im i te d  imp a c t  

L im i ted manageme n t , l a r g e  
v iewe r ang l e  

Exten s i ve imp a c t  i f  veg e t a t i on 
c l u s t e r s  a r e  d e n s e  ( f e a th e r  
e d g e s  i n  h i gh s e n s i t i v i ty 
l an d s c a p e s )  

L im i te d  managemen t ,  l a r g e  
v i ewer ang l e  

E x t e n s ive imp a c t  i f  vege t a t i o n  
c l u s t e r s  a r e  d e n s e  ( fe a th e r  
e d ge s in h i gh sen s i t iv i ty 
l an d s c a p e s )  

C l o s e d  F o r e s t  

E x t e n s ive manageme n t , sma l l  
v i e w e r  a n g l e  

E x t e n s ive imp a c t  ( pr o v i d e  
s c r e e n s  in h i gh s e n s i t iv i ty 
l an d s c a pe s )  

E x t e n s ive mana gemen t , sma l l  
v i ew e r  ang l e  

E x t e n s i ve imp a c t  ( p r o v i d e  
s c r e e n s  in h igh s e n s i t i v i ty 
l an d s c a p e s )  

E x t e n s ive manageme n t , l a r ge 
v iewer a n g l e  

E x t e n s ive impac t ( f e a t h e r  
edge s in h i gh s e n s i t iv i ty 
l a n d s c a p e s )  

E x t en s i ve m a n a gemen t ,  l a r g e  
v i e w e r  a n g l e  

E x t e n s ive impac t ( f e a t h e r  
e d g e s  in h i gh s e n s i t i v i ty 
l a n d s c a p e s )  

M i t i g a t ion me a s u r e s a r e  sugge s t e d  where imp a c t s  a r e  p o t en t i a l ly e x t e n s ive in h i g h  s e n s i t iv i ty l an d s c a pe s .  
sc a p e s a re v i s i b l e  t o  l a r g e  conc e n t r a t i o n s  o f  v iewe r s  h a v i n g e x pe c t a t i o n s  o f  h i gh s c e n ic q u a l i t y . 

H i gh s e n s i t i v i t y  l a nd-



p o i nt when l eave s t u rn b rown s oon a f t er herbi c i de appl i 
c at i on unt i l  d ead leave s  f a l l  t o  the ground . 

Both b road c a s t  a nd spot herbi c i d e  t r eatment s may i nvolve 
appl i c at i on s  d u r i ng the grow i ng s e a son . Wi th spot app l i c a 
t i ons b rown-out i s  l i m i ted t o  s c at t ered t r e e s  or shrub s . 
Broad c a s t  herb i c i d e  app l i cat i on s  may produc e  browned -out 
vegetat i on over l a rg e  a r ea s .  Wh e r e  the r i ght-of-w ay i s  
v i s ib l e  t o  v i ewer s i n  a h i gh s en s i t i vi ty land sc ape , thi s 
b rown-out may b e  c on s i d ered a n  adve r s e  a lthough t emporary 
i mpact on v i su a l  qua l i ty . Spot chemi c a l  method s i nc lude 
herb i c i de s  that can b e  app l i ed d u r i ng the d ormant s ea son to 
a vo i d  f o l i ag e  brown-out . 

Exposure o f  Bare So i l .  I n  a re a s  of  d en s e  f or e s t  v e g e t at i on ,  
r i ght-o f -way veg e t at i on management u s i ng mechan i c a l  s c a r i f i 
c at i on t echn i qu e s  w i l l  expo se l a rg e  a re a s  o f  bare s o i l .  Thi s 
exposu r e  and i mpos i t i on on the land s c ape w i l l  rema i n  unt i l  
su f f i c i ent veget at i on h a s  e st ab l i shed and r egrown t o  c over the 
ba re s o i l .  The i mpact on a n  a r e a ' s  vi sua l  qua l i ty w i l l  be 
part i cu l a r ly s evere in h i gh s en s i t i vi ty l and scape s .  

Los s  of  Vegetat i on a s  Vi sua l S creen s . Whe r e  r i ght-of -way 
c or r i dors c r o s s  c lo s ed fore st l and sc ap e s  on f la t  or va l l ey 
f loor t erra i n ,  vegetat i on s cr eens may b e  u s ed a s  a way t o  
c onc eal the r i ght-o f-way f rom near v i ew s  ( Tabl e  7 - 1 4 ) . 
Vegetat i on s c reens  may be appropr i at e  i n  h i gh sens i t i vi ty 
l and s cape s  where t r ansm i s s i on l i ne s  c r o s s  h i ghways , r i ver s ,  or  
t r a i l s . BPA typ i c a l ly ma i nt a i n s  veg e t at i on s cr e e n s  at such 
vi ewer c oncentr a t i on z one s ;  the s e  a r e  o f t en provi d ed f or i n  
r i ght-of -way manag ement agreement s wi th stat e and f ed er a l  land 
management a g enc i es .  

Al t erna t i ve vegetat i on c ontrol m e thod s d i f f er i n  abi l i ty t o  
a l low mai nt enanc e o f  vegetat i on s c r een s .  S e l ec t i ve method s 
( i . e . , sp ot che m i c a l  a nd manual t r eatment s )  a l low r e mova l of  
i nd i v i dua l trees that v i o la t e  c ondu c t or c l earanc e cr i t er i a  
w i thout r e mov i ng other s c r e en i ng veget at i on .  Non s e l ec t i ve 
method s ( i . e . , broad c a s t  chemi c a l ,  mechan i ca l ,  and b i olog i ca l  
t r e atment s ) , however , d o  not p e rm i t  i nd i v i du a l  t r e e  r e mova l . 

Ma i nt enan c e  of  " Unnatura l "  Vegetat i on Edge s .  Whe r e  t ransm i s
s i on c o r r i d or s  t r aver s e  op en or c l osed f ore st l and s c ap e s  on 
h i l l s i d e  or r i dg e l i ne t er ra i n ,  the r i ght -o f -way edg e i mpo s e s  
an " u nnatural " f eature o n  the l and scap e . Management o f  
r i ght - o f -way veg etat i on may b e  c onduct ed i n  a mann er that 
ma i nt a i n s  thi s " u nnatura l "  edg e . Alt ernat i ve ly ,  vegeta t i on 
control t reatment s may b e  u s e d  t o  " f ea the r "  a r i ght-of -way 
edge s o  that i t  appear s  i r regu l a r  a nd l e s s  of a v i sual 
i mpos i t i on on a l and s c ap e . 
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A f eather e d  edge s er v e s  t o  b l end r i ght-o f-way vegetat i on w i th 
ad j ac e nt f o r e s t  by provi d i ng i nt e rm i ng l ed ope n  a r ea s and 
i nt erm ed i a t e-h e i ght t r e e s  a l ong the r i ght-o f-way edge . As 
wi th vege ta t i on s c r e en s ,  s e l ec t i v e c ontrol method s a l l ow 
c r eat i on o f  f ea thered edges thr ough i nd i v i du a l  t r e e  r emova l . 
In c ontr a s t ,  non s e l ec t i v e method s ( i . e .  broadca s t  chemi c a l , 
m echani c a l , and b i ol og i c a l  t r eatment s )  d o  not a l l ow i nd i v i du a l  
tr e e  r emova l .  

Consequenc e s  o f  Al t erna t i ve Control Method s 

Re lat i onships between the a l t e rnat i v e  veget a t i on c ont r o l  
m ethod s a n d  pot ent i a l  v i sual  r e s ourc e i mpa c t s  a r e  s umma r i z ed 
i n  Tab l e  7 - 1 5 . 

H i s t or i c a l  and Cu l t ur a l  Re s ourc e s  

De s c r ipt i on o f  Pot ent i a l  Impac t s  

D i s t urbanc e t o  Unknown S i t e s . Veget a t i on management u s i ng 
heavy equ i pment may d i s t u rb previ ous ly uni dent i f i e d hi s t or i c a l 
or c u ltural  s i t e s  on r i ght s-o f-way . In part i c u l a r ,  e qu ipment 
tha t d i s r up t s  the soi l s u r f a c e ( e . g . , crawl e r  t r a c t o r s  w i th 
b rush rakes  or b la d es ) may c a u s e  damage t o  unknown s i t e s . On 
ex i s t i ng r i ght s-o f -way , unknown s i t e s  wi l l  be l i m i t ed t o  
s ubsurf a c e  bur i a l  g r ounds or s c a tt e r s  o f  r ock fr agment s o f  
human or i g i n  ( i . e .  l i th i c  s c a t t e r s ) . Such s i t e s  a r e  o f  va lu e 
only for the a rcheol og i c a l  i nf ormat i on they m ay c ont a i n .  
Pr e s umably , no unknown s i t e s  oc c u r  a t  t r ansmi ss ion f ac i l i t i e s  
c on s t r u c t ed s i nc e  1 9 7 4 ( s ee s e c t i on o f  Chapt er 6 o n  Hi s t or i ca l  
and Cul t u r a l Re s ou rc e s ) . 

Al t e ra t i on o f  Vi sual  Se t t i ng s  a t  P r ot ec t ed S i t e s . Vi sua l 
s et t i ng s  a t  prot ec t ed s i t e s  may be s ubstant i a l ly a lt e r e d  by 
c onstruc t i on o f  a t r ansm i s s i on l i ne .  I n  c on t r as t , v egeta
t i on management on an e x i s t i ng r i gh t s - o f -way may hav e  only 
t emporary a nd m i nor v i sual qua l i ty i mpac t s  at or near 
prot e c t e d  s i t e s ( s ee pr ev i ou s  s ec t i on of  thi s chapt er on 
Vi s ua l  Re sourc e s ) .  Temporary brown-out may occur when l arge 
a r e a s  o f  vegetat i on are t r ea t ed wi th herb i c i de s  dur i ng the 
g r owi ng s ea s on ( e . g . , broad c a s t  m ethod s ) . Mechan i c a l  method s 
that s c ar i fy the soi l s u r f a c e  may c r eat e l a rg e  a r e a s  o f  bare 
s oi l ,  depr ec i at i ng v i sua l  qua l i ty . Th e dura t i on o f  th i s  
i mpac t wi l l  d epend on the l ength o f  t i me requi r ed f o r  
r eveget at i on o f  the a r eas t r ea t ed . Ma i nt enance o f  d i s t i nc t  
r i ght-of-way edges i n  areas  o f  c l o s e d  for e s t  may i mpact vi sual 
qua l i ty by i mpos i ng an u nna t u r a l  f orm and l i ne on the 
l ands c ap e  and ther eby h i ghl i ght i ng the pr e s ence of the 
t r ansmi s s i on l i ne . However , th i s  wou ld amount t o  mere  
mai nt enanc e of  the v i sua l status  quo resul t i ng f r om i n i t i a l  
c onst r uc t i on o f  th e f ac i l i t i e s .  
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Tab le 7 - 1 5 .  Prob ab le Environ menta l Consequenc e s  o f  Alternat ive Me tho d s  on V i s ua l Re sour c e s  
with Range o f  Poten t i a l  Impa c t s  Sho wn 

Note : The lowe r number o f  the range ind i c at e d  i s  the potent i a l  imp a c t  o f  a 
mit i ga te d  imp l ementat ion o f  the r e sp e c t i ve c o ntro l me thod ; the upper 

numb e r  i s  the potent i a l wo r s t -c a s e  impact whe n mit i ga t ion me a s ur e s 
are not ob s e r ve d  or f a i l  to oper ate a s  p l anned 

Pote n t i a l  V i sua l 
Re source Impa c t s  

Temporary ve getat ion 
brown - o u t  

Exposure o f  bare s o i l  

Lo s s  o f  v e g e t a t i o n  a s  
v i su a l  s c r e e n s  

Mai ntenanc e o f  " unnatura l "  

Broadc a s t  
Chemic a 1 

o a - 2  

2 

Ve ge ta t io n  Contr o l  Me tho d s  
Spot 
Chemic a l  Manua l Me chan ic a l  B io l o g i c a l  

o b - 1  

o c - 2  o c - 2  

o d - 2  o d
- 2  2 2 

vege t a t i on e d g e s  2 o e - 2  o e - 2  l e - 2  l e - 2  

NOTE : 

Key to Rat ings : 0 
1 
2 

v ir tua l ly no impact 
potent i a l ly s l i ght impact 

= pot ent ia l ly s i gn i f i c an t  impa c t  

Letter super s c r ip t s  ind ic a t e  mit igat ion me a s ure s who s e  imp leme n t a t ion c re a te s the 
lowe r m it iga ted impac t rat i ng . 

Key to Le tter Super sc r ip t s : a = a vo id u s e  of th i s  me thod in v i s u a l l y - se n s i t i ve 
are a s  

b = u s e  do rma n t  se a s on herb i c ide s i n  v i s ua l ly -
s e n s i  t i  v e  are a s  

c = a vo id s o i l s c a r i f i c a t ion i n  v i s ua l ly - se n s it ive 

d = c ontrol t o  ma inta in v e g e ta t i o n  s c r e e n s  
to f e ather r i ght - o f -way edge s 



Cons equenc e s  o f  Al t ernat i ve Methods 

Env i ronment a l  cons equ enc e s  o f  the a l t ernat i ve veget a t i on 
cont r o l  m e thods a r e  s ummari zed i n  Tabl e  7 - 1 6 . Mechan i c a l  
m e thod s a lone have pot ent i a l  t o  d i s t urb pre v i ou s ly uni d ent i 
f i ed s i t e s . I f  s i t e s  a r e  f ound , S t a t e  Hi s t ori c Pr e s e rva t i on 
o f f i c e s  a r e  not i f i ed i mm ed i at e ly by BPA . Broad c a s t  chem i c a l  
a n d  m e chan i c a l  m e thods have the g r e at e s t  p ot ent i a l s  f or v i sual  
qua l i ty i mpac t s .  

Land U s e s  

De s c r ipt i on o f  Pot ent i a l  Impa c t s  

The f o l low i ng s e c t i ons d e s cr i be pot ent i a l  i mpac t s  t o  l a nd u s e  
o n  o r  a d j a c ent t o  BPA r i ght s -o f -way that may ensue f r om 
vegetat i on m anagement a c t i v i t i e s .  La nd u s e  c a t eg or i e s a r e  
c ommod i ty produc t i on ( agr i c u l t u r e , t i mber management , range 
management ) ,  u rban/ r e s i dent i a l , r e cr e at i ona l / sc eni c ,  a nd 
muni c ipa l wat er shed s .  

No x i ou s  W e ed Sourc e s . Nox i ous weeds  a r e  p l ant s o f  e c onom i c  
i mport a nc e i n  c ommod i ty produ c t i on becau s e  they o c c upy growi ng 
spac e  i n  c r opl and s ,  g r a z i ng l a nd s ,  a nd fore s t land s ,  o r  because 
they poi son l i ve s t oc k . The i ni t i a l  construc t i on o f  BPA 
r i ght s-of -way and s ubs equent ma i nt enanc e  a ct i vi t i e s may 
f ac i l i t at e  spread of nox i o u s  weeds  and may prov i d e  r e f ug i a  f or 
r e i nf e st at i on o f  a d j a c ent l a nd s .  

Nox i ou s  weeds  c a n  spread a l ong r i ght s -o f -way t o  new a r ea s  o r  
BPA m a i nt enanc e vehi c l e s  m ay c a r ry w e e d  s e e d s  i nt o  p r e
v i ou s ly uni n f e st ed l oc a t i on s . Struc t u r e  s i t e s  and other 
unc u l t i va t ed p ort i ons o f  t r ansm i s s i on c or r i dors  may prov i d e  
i nocu lant s i t e s  f o r  rei nva s i on o f  weed spe c i e s  i nt o  sur
r ound i ng f i e ld s  wher e  the sp ec i e s ha ve b e en e r ad i ca t ed . 

Weed Control  Di s t ri ct s  a r e  f ormed by l oc a l  f a rm e r s  i n  c on
j unc t i on w i th s t a t e  d epartments of agr i c u l t u r e  to c omba t 
econom i c a l ly i mp o rt ant weed i nf e s t a t i on s . Whe r e  ac t i ve 
c ont r o l  p rograms a r e  b e i ng p u r sued , a nd whe r e  BPA ' s a c t i ons 
have contr ibuted to or exac erbat e d  nox i ou s  weed prob l em s ,  BPA 
c ooper a t e s  w i th the Di s tr i ct s  t o  e r ad i ca t e  t a rg et weeds on 
r i ght s -o f -way . Thi s p ort i on of  BPA ' s vegetat i on manage- ment 
progr am i s  u nd ert aken a s  m i t i ga t i on f or the pos s i b l e  
contr ibut i on o f  r i ght s -o f -way t o  nox i ou s  w e e d  probl em s .  

Herbi c i d e  D r i f t . Ac c i d ent a l  d r i f t  o f  herbi c i d e  f r om broad
c a s t  appl i ca t i on s  to ad j ac ent land s cou l d  a f f ec t  c ommodi t y  
product i on a dv e r s e ly . Ag r i c u l t u ra l l a nd s  i n  h i gh v a lue row 
c rop s or orchard s  wou ld be mos t  s u s c ept i b l e  to ec onom i c  l o s s  
d u e  t o  herb i c i d e  d r i f t . Typ i c a l ly ,  however , the s e  t ypes o f  
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Potential rrrpact on 
Ilistorical and 
Cultural 
Resources 

Disturbance to Unknc:wn 
Sites 

Reduction of Visual 
Quality at 
Protected Sites 

IDI'ES : 

Key to Ratings : 0 
1 
2 

Table 7- 1 6 .  Probable Environrrenta l Consequences o f  Alternative 1''ethods on Historic and Cultural Resources 
with Range of Potential Irrpacts Shown 

Note : The lower number of the range indicated is the potential impact of a mitigate'<'! 
implementation of the respcx:tive control method ; the upper number is 

the potential worst-case impact when mitigation measures are 
not observed or fail to operate as planned . 

Vegetation Control Methods 

Broadcast 
Chanical 

Spot 
Chemical Manual Mechanical 

0 

oa_ 1d 

Virtual ly no impact 
Potentia l ly sl ight impact 
Potentially significant irrpact 

0 

ob- id 

0 oc-2 

0 Oa.__2 

Letter superscripts indicate mitigation rreasures whose implementation creates the lower mitigated impact rating. 

Key to l€tter Superscripts : a 
b 
c 
d 

Avoid use of this rrcthod in visually- sensitive area s .  
Implanent this rrethod to enhance visual quality . 
�void use of mechanical scarification on rights-of-way previously not surveyed for archeological resources . 
Impacts are entirely tempcrary . 

Biological 

0 

ob- 1d 



land u s e s  e x t end throughout r i ght s-of-way , m ak i ng broad c a s t  
h erbi c i d e app l i c a t i ons unne c e s s a ry .  Herbi c i d e d r i f t  cou l d  
a f f ect f or e s t  p l anta t i ons a d j ac ent t o  r i ght s-of-way by 
s uppr e s s i ng or k i l l i ng young t r e e s  i mmed i at e ly bord e r i ng the 
t r a nsmi s s i on l i n e s .  

Dr i f t  c on t r o l  m ea sure s p r a c t i c ed by BPA a r e  d i s c u s sed i n  
Chapt e r  3 .  BPA a l s o  pays c ompensa t i on for dama g e s  t o  c rops 
a t t r i but ab l e  t o  BPA a c t i ons . 

Herbi c id e  Re s i dues  i n  S o i l o r  Ru nof f Wa t e r . Re s i du e s  o f  
pa rt i cu l a r  herbi c i d e s  tha t per s i s t i n  s o i l s  o r  runo f f  wat er s 
may a f f e c t  c ommod i ty produc t i on i n  s everal ways . Whe r e  
r i ght-of -way l and s h a v e  been t r e a t e d  prev i ou s ly w i th the s e  
herbi c i d e s , s o i l r e s i dues  may pre vent s ubs equent conver s i on o f  
the s e  land s t o  c ommod i ty produc t i on .  For exampl e ,  s o i l 
r e s i dues  m i ght c a u s e  f a i lure  o f  c r op e st ab l i shment ( e . g . ,  
fru i t  t r e e  plant i ng s ) or r ed u c e  c rop y i e l d s  on pr e v i ou s ly 
t r e a t ed r i ght s-of-way . 

For herb i c i d e s  that a r e  p er s i s t ent i n  s u rf a c e  wat e r s ,  runoff  
to  a d j ac ent l a nd a l s o  may d e c r e a s e  crop y i e l d s  o r  cause c rop 
f a i lure s .  Al l c ommod i ty produc t i on u s e s  s u ch a s  f or e stry , 
agr i c u l t ur e , and gra z i ng c ou l d  be a f f ec t ed i n  th i s  way . 

The p o s s i b i l i ty o f  th i s  type o f  i mpact f r om a ny o f  the 
herb i c i d e s  propos ed f or u s e  by BPA i s  d i s c u s s e d  e a r l i e r in the 
s e c t i on of th i s  chap t e r  on Publ i c  Hea lth . Al s o ,  BPA w i l l  pay 
c ompen sat i on f or dama g e s  r e s ul t i ng f rom i t s  a c t i on s . 

Ha zard s  t o  Publ i c  H e a l th . Wh e r e  u rban/ r e s i dent i a l  l and u s e s  
o c c u r  ad j a c en t  t o  r i ght s -o f -way , c on t rol method s u s i ng 
herb i c i d e s  may a f f ec t  publ i c  hea l th ( s e e  e a r l i er s e c t i on on 
Publ i c  Hea l th ) . Whe r e  the s e  l and u s e s  occupy r i ght s -o f -way 
under mult ipl e-u s e  agr e ement s be t ween BPA and land own e r s , 
management o f  vegetat i on i s  not requ i red . 

On wat er shed l and s ,  a p ot ent i a l  f or publ i c  hea l th i mpact s f r om 
herb i c i d e  u s e  a l so may e x i s t  ( se e  e a r l i er s e c t i on on Pub l i c  
H e a l th ) . Th e p e r s i s t enc e o f  h erbi c i d e s  i n  surf a c e  and 
g roundwat e r s  i s  the pa rt i cu l a r  i s s u e  o f  conc e r n  f or th i s  land 
u s e . Pot ent i al f or i mpac t  to mun i c i pa l  wat er sheds through 
erosi on and sed i menta t i on i s  d i s c u s s e d  i n  the s ec t i on o f  thi s 
chapter on So i l s . 

Vi sua l Qual i ty .  Vi sual qua l i ty o f  r i ght s-o f -way may b e  a 
c onc ern wh e r e  transm i s s i on l i ne s  traver s e  a r e a s  o f  u rban/ 
r e s i dent i a l  l and u s e s  or r ec r e a t i ona l / s c en i c  l and s .  Urban/ 
r e s i dent i a l  l and u s e s o f t en occupy r i ght s - of - way und e r  
mult i p l e-u s e  a g r e ement s ,  a v oi d i ng a ny t empora ry vegeta t i on 
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management i mpac t s  t o  v i sua l qua l i ty .  Al so , vegetat i on 
management occ u r s  only on e x i s t i ng transm i s s i on l i ne s . The 
i nc r e me nt a l  v i s u a l  i mpact of vege t a t i on manag ement w i l l  b e  
m i n i ma l  i n  c ompa r i s on t o  that of  the ex i s t i ng transm i s s ion 
l i ne .  

Wh e r e  t ransmi s s i on l i ne s  t r a ve r s e  the v i ewsheds o f  
rec reat i ona l or s c e n i c  land s ,  v i sua l i mpac t  may b e  more 
s ub s t ant i a l  due to expe c t a t i ons of  h i gh v i sua l qua l i ty by 
c onc ent r a t ed numb e r s  of v i ewe r s  i n  relat i ve ly nat u r a l  
s e t t i ng s . I n  s uch s i tuat i ons , vegetat i on management may h e lp 
t o  c onc e a l the transm i s s i on c o r r i dor i n  both nea r  or f a r  
v i ews , or  c onve r s e ly ,  i t  m ay h i gh l i ght i t s  pre s enc e o n  the 
land sc ap e . For d i sc us s i on o f  thi s typ e  of  i mpac t , s e e  the 
e a r l i er s e c t i on of thi s  chap t e r  on Vi s u a l  Re sourc e s . 

No i s e . Urban/ re s i dent i a l  land u s e s  may b e  a f f e c t e d  
t emporari ly by t h e  t r a n s i ent n o i s e  o f  vegetat i on c ontr o l  
ac t i vi t i e s . Noi s e  l eve l s  produc ed w i l l  d epend p r i ma r i ly on 
the type o f  e qu i pment u s ed . 

Cons equenc e s  o f  Al t ernat i v e  Me thod s 

The f o l l ow i ng s ec t i ons d e scr i be pot ent i a l  i mpac t s o f  the 
va r i ou s  typ e s  of c on t r o l  m e thod s on land u s e s .  Both 11 wor s t 
c a s e 11 i mpac t s ,  ( i . e . , a s s um i ng no m i t igat i on m e a s u re s )  a nd 
m i t igat ed i mpac t s  a re i dent i f i ed .  Pot ent i a l  i mpa c t s a r e  
s umma r i z ed i n  Tab l e  7 - 1 7 . 

Broad c a s t  Ch emi c a l  Method s .  Broad c a s t  chemi c a l  m e thods have 
vary i ng pot e nt i a l s  to a f f ec t  land u s e s  ad j acent t o  r i ght s 
of-way . Herbi c i d e  d r i ft f r om a e r i a l  or g r ound-ba s ed app l i 
c at i ons i s  a pot ent i a l  i mpac t  that can b e  m i n i mi z e d  by u s i ng 
d r i f t  c ont r o l  m e a s u r e s  w i th h e rb i c i d e  appl i c at i ons , by 
r e s t r i c t i ng appl i c at ions t o  t i m e s  of  c a l m  w i nd c ond i t i on s ,  and 
by c a r e f u l  op erat i on o f  e qu i pment . For d i scu s s i on of  BPA ' s 
precaut i on s  t o  c on t ro l  herb i c i d e  d r i f t , s e e  the s ec t i on o f  
Ch apt er 4 on Mi t i g at i on Measure s . Wh ere such p r e c aut i ons a r e  
n o t  obs erved , d r i f t  o f  herb i c i d e s  m ay c a u s e  s i gn i f i c ant 
i mpac t s  t o  a d j ac ent c ommod i ty produ c t i on l and u s e s . BPA 
m i n i m i z e s  thi s pos s ib i l i ty ,  howe v e r ,  by not u s i ng broadc a s t  
m ethod s i n  a re a s  a d j ac ent t o  s u s c ept i b l e  c r op s ,  o rchard s ,  o r  
t r e e  plant a t i on s  ( see Chapt e r  4 ) . 

Land u s e  i mpac t s  d u e  t o  h e rbi c i d e  r e s i du e s  i n  s o i l or wat er 
and ha z a r d s  t o  pub l i c  hea l th a r e  d i scu s s ed i n  a n  e ar l i e r 
s e c t i on o f  thi s chapter  on Pub l i c  He a l th . Vi sua l qu a l i ty 
i mpac t s  t o  land u s e s  a r e  de s c r i bed i n  the sect i on of  thi s 
chapt er on Vi sua l Re sourc e s . B roadc a s t  appl i c at i ons u s i ng 
he l i c op t e r s  or mechan i c a l  ground spray e r s  may produc e  h i gh 
noi s e  l e ve l s . The s e  app l i c at i on m ethod s t yp i c a l ly a r e  not 
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Potential Land Use 
Impacts 

Herbicide Drift 

Herbicide Residues in 
Soil or Woter 1 

Tab le 7 - 1 7 .  Envirorunental Consequences of Alternative Methods on Land Uses 
with Range of Potential Impacts ShONn 

Note : The lcwer number of the range indicated represents the potential 
ilrpact of a mitigate:] implementation of the respective 

control method; the upper number represents the 
potential worst-case impact when mitigation 

measures are not observed or fail 
to operate as planned . 

Vegetation Control Methods 

Broadcast Stxit 
Chffilical Chemical Manual 

oab- 2 0 0 

oc- 2 OC- 2 0 

Hazards to Public Heal th 2 od-2 od- 2 0 

Visual Qual i ty 3  

Noise 

NJI'ES : 

Key to Ratings : 0 
1 
2 

oe-2 

0 C 1 

Virtually no irrpact 
Potentially slight irrpact 
Potentially significant ilrpact 

oCJ-1 0 

0 L1 0 C 2 

Letter superscripts indicate mitigation measures whose implerrentat ion creates the lower mitigated impact rating . 

Use drift control measures during broadcast appl ications . 
Avoid broadcast applications near susceptible crops , orchards , or plantations . 

Mechanica l 

0 

0 

0 

O e- 2 

o
f- 2 

Key to Letter Superscripts :  a 
(sec text for explanation) b 

c 
d 
e 
f 
g 

Avoid use of herbicides that persist in phytotoxic concentrations (e . g . , dicamba , picloram) . 
Avoid use of herbicide s ,  application rates , or application sites that might pose health hazards . 
Avoid use of thi s method in visually sensitive areas . 
Avoid use of noise-procucing methods in sensitive areas . 
Impl errent thi s m2thod to enhance visual quality. 

FCOTN'.YI'ES : 

1Persi stence of herbicides in water and soi l is discussed in sections of this chapter on Water Qual�t:y_ and Public Hea lth . 
2Public health hazards from herbicide use a re discussed in sect ion of this chapter on Public Hea J.th . 
3Visual qua l ity impacts are discussed in section of this chapter on Visual Resources . -

Biologica l 

0 

0 

0 

og-1 

0 C 1 



used i n  u rban/ r e s i dent i a l  a r ea s ,  however , d u e  t o  l i mi t ed need 
f or veget at i on c ontrol whe r e  s u ch land u s e s  ad j o i n and occ upy 
r i ght s-of-way . 

Spot Ch emi c a l  Method s . Spot che m i c a l  methods have l i t t le or 
no pot e nt i a l  f or herbi c i d e  dri f t  due to the app l i c at i on be i ng 
r e s t r i c t ed t o  i nd i vi dua l prob l em p l ant s .  Mech an i z ed ground 
sprayer s may produc e  h i gh noi s e  l eve l s  bu t th i s  ac t i vi t y i s  
t r a n s i t ory w i th l i t t l e n u i s anc e t o  humans t empor a r i ly w i th i n  
hea ri ng rang e . Herbi c i d e  per s i st enc e  i n  the env i ronment , 
pub l i c  h e a l th haza rd s o f  herbi c i de s ,  a nd i mpac t s  t o  v i sual  
qua l i ty a re d i s c u s s ed e l s ewhe r e  in  thi s chapt e r . 

Manual Method s . H i gh noi s e  l e v e l s  produced by cha i n  s a w  
operat i on s  a r e  t empora ry , a l thou gh thi s c ontrol t echni qu e  may 
be u s ed o f t en i n  u rban/ r e s i dent i a l a reas  where b roadc a s t  
chem i c a l  m ethod s a r e  i nappr opr i at e . 

Mechan i c a l  Me thod s . The s e  method s pot ent i a l ly w i l l  a f f ec t  
ad j acent u rban/re s i de nt i al or rec reat i ona l /sc eni c l a nd u s e s  
through e f f ec t s  o n  v i s u a l  qua l i ty ( s ee s ec t i on on Vi sual 
Re sourc e s  i n  thi s chapt e r ) . Hea vy equ i pment operat i on 
produc e s  h i gh noi s e  l eve l s ,  a dv e r s e ly a f f ec t i ng the env i 
ronment a l  qua l i t y o f  humans w i thi n hea r i ng rang e .  

Bi olog i c a l  Impac t s . No i se l eve l s  pot ent i a l ly produced by 
appl i c at i on of  bi olog i c a l  method s ( e . g . , f e rt i l i zat i on f or 
w i ld l i f e  hab i t a t  manag ement , s i t e  p r eparat ion a nd p l a nt i ng o f  
l ow-growi ng spec i e s )  a re d i f f i c u l t  t o  pred i c t  d u e  t o  the i r  
e xperi ment a l  nature . 

Compat ibi l i ty w i th Land U s e  P l a n s ,  Pol i c i e s ,  and Cont ro l s  

Fed era l  Land Management 

Federal agenc i e s manage or admi n i s t er l arg e a r e a s  of  pub l i c  
l and s c ro s s e d  by BPA transm i s s i on l i ne s .  The f o l l owi ng 
s ec t i ons d i scu s s  r e lat i onships b etween BPA and the v a r i ou s  
f ed e r a l  l a nd manag ement agenc i e s  regardi ng veget at i on man
agement a c t i vi t i e s on e x i s t i ng BPA r i ght s-of-w ay . Se lec t ed 
publ i c  l and s i n  the BPA s ervi c e  a re a  a r e  port rayed on F i g u r e  
7 - 6 . 

Na t i on a l  For e st s . The U . S .  Fore st S e r v i c e  ( U SPS ) adm i n
i s t er s  v a s t  a r e a s  of  f orest ed and other w i l d  l and s i n  BPA ' s 
servi c e  a re a  ( s ee Fi gure 7 -6 ) . A Memorandum of Und er s t and
i ng ( MOU ) between USPS a nd BPA wa s s i gned on May 3 0 ,  1 9 7 4  by 
the Ch i ef o f  the For e s t  Ser v i c e  a nd the Adm i ni s t r a t or o f  BPA . 
On that s ame d at e  a sub s i d i a ry MOU wa s ent e red i nt o  by USPS 
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Figure 7 - 6  

Public Lands 
of the B.P .A. 

Service Area 

BONNEVILLE POWER 

ADMINISTRATION 

Vegetation Management EIS 

MILES ! r .. 100 

" I ., 
200 

Note: 

LEGEN D  

N a t i o n a l  P a r k  I 
Recreation Area 

N ation a l  F o r e s t  

I n d i a n  Reservation 

e W i l d l i f e  Re f u g e  

- Nati o n a l  Wi l d  & 
S c e n i c  R i v e r  

- S t ate W i l d  & 
S ce n i c  Ri v e r  

P o wer T r ans m i s s i o n  
L i n e  Route 

Power transmission line rout� s 
are intend�d to show general areas 
through w ich transmission lines 
are locate _ Routes may represent 
one or many transmission lines. 
The routes shown do not represent 
specific locations of specific lines. 





Re g i ona l For e s t e r s  w i th i n  the B PA s e rv i c e  a r ea and by the B PA 
Ch i e f  o f  Land . 

The s ubs i d i a ry MOU wa s d e s i gned t o  a i d i n  the i mp l ementat i on 
of  the more genera l MOU . Sec t i on 4 o f  the subs i d i a ry MOU 
d e a l s  exp l i c i t ly w i th r i ght -of-way management plans . I t  
d e s c r ibes r e spons ibi l i t i e s  f o r  ensu r i ng ma i n t enanc e o f  
r i ght s-of -way a n d  d e l i ne a t e s  p la nn i ng r e spons ibi l i t i e s . The 
focus  o f  Sec t i on 4 i s  tha t the USFS ha s land management 
r e spons ibi l i ty for r i ght s-o f-way . BPA ,  i n  t u rn , w i l l  c a r ry 
out i t s  vegeta t i on management program i n  a manner tha t 
protect s a nd enhanc e s  ba s i c  f or e s t  r e sourc e v a l u e s . 

Add i t i ona l d e t a i l s  on management o f  BPA r i ght s -o f -way a cros s 
USFS l a nd s  a r e  c onta i ned i n  Chap t e r  8 ( s e c t i on on P e rm i t  f or 
Ri ght -o f -Way on Publ i c  Land ) . I n  genera l ,  the d e v e l opment o f  
c oope r a t i ve r i ght-of-way management p l ans be tween USFS a nd BPA 
ensures  c ompat i b i l i t y  betwe e n  BPA ' s vegeta t i on man- agement 
progr am and USFS r e s ourc e manag ement ob j e ct i ve s . 

BLM Land s . BLM l i kewi s e  adm i n i s t e r s  la rge land a r e a s  i n  BPA ' s  
s e r v i c e  a r e a . S i mi l a r ly t o  a r rangement s w i th USFS , BPA ha s 
e s tabl i shed gene r a l  and subs i d i a ry MOUs wi th BLM spe c i fy i ng 
c ond i t i ons for u s e  o f  r i ghts-o f-way on BLM l ands ( s e e  Ch apt e r  
8 ) . The t wo agenc i e s c oope rat i vely pr epare s i t e -spec i f i c  
r i ght s-o f-way management plans t o  m e e t  both agenc i e s ' 
ob j ec t i ve s . Throu gh th i s  proc e s s , i mplement a t i on of  the 
p r oposed vegetat i on management progr am i s  ensu red to be 
c ompa t i b l e  w i th BLM l and management r e spon s ib i l i t i e s . 

Na t i ona l Wi l d l i f e Re fuges . BPA t r ansmi s s i on l i ne s c r os s  
s e vera l Na t i ona l Wi l d l i f e Re f u g e s  managed by the U . S .  Fi sh and 
W i l d l i f e S e r v i c e  ( USFWS ) .  Land a r e a s  oc c up i ed by th e s e  
r i gh t s - o f -way a r e  sma l l . Typ i c a l ly , vegetat i on type s  ( e . g . , 
wet land s ) occ upyi ng r e fu ge l a nd s  r e qu i re d  l i t t le , i f  a ny ,  
vegetat i on manag ement . Coope ra t i ve a greement s r ega rd i ng 
vegeta t i on management a r e  e s t abl i shed on a c a s e-by-c a s e  bas i s  
for each w i ld l i f e  r e f ug e .  

Na t i onal P a r k s  a nd Re c r ea t i on Ar e a s . The r e  i s  no f orma l i zed 
agreement w i th the Nat i ona l Pa r k  Ser v i c e  ( NPS ) nor d o  a ny 
ma j or BPA t ransmi s s i on f ac i l i t i e s  c r o s s  l and s admini s t ered by 
NPS . Thos e  e l e c t r i c a l  ut i l i ty l i n e s  tha t d o  ent e r  Na t i ona l 
Pa rks  a r e  pr i ma r i ly f or s er v i c e  t o  c onc e s s i ona i re s  a nd a r e  not 
ma j or f e a t u r e s  of the system . Management of thos e part i c u l a r  
l i ne s  i s  gene r a l ly t h e  r e spons ibi l i ty of  NPS a n d  spec i f i c a l ly 
the r e spons i b i l i ty o f  i nd i v i dua l park mana ge r s .  
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Other Fed e r a l  Land s . Other f ed e ra l  l and s i nc lude m i l i t a ry 
r e s e rvat i on s  and r e s ea rch i n s t a l l at i on s . Whe r e  BPA r i ght s 
o f -way c ro s s  such l and s , agr eement s for management o f  r i ght
o f -way vegetat i on are e s t ab l i shed wi th the of f i c e r  or p e r son 
in charge o f  the part i c u la r  i ns t a l l a t i on .  BPA ad j u s t s  i t s  
management program a s  i s  nec e s s a ry t o  b e  c ompa t i b l e  wi th the 
ob j ec t i ve s  and c oncerns of  each i ns t a l lat i on .  

Ind i an Re s e r vat i on s . Forma l i z ed agreement s exi s t  between BPA 
and the Bu r eau of I n d i a n  Af f a i r s ( BI A ) , but they a r e  c once rned 
w i t h  othe r a spec t s  of  the BPA power syst em and do not d e a l  
w i th r i ght-o f-way management . BPA a l s o  has  agr e ement s w i th 
the Tr ibal Counc i l s  of  seve r a l  r e s e rvat i on s  w i th i n  i t s  s e rvi c e  
a rea . The s e  agr e ement s genera l ly d ea l  w i th ma t t e r s  o the r than 
r i gh t -o f -way managemen t , but in s ev e ra l  i nstanc e s  veg e t at i on 
management i s  d e a l t  w i th .  I n  the c a s e  o f  the Col v i l l e  
Con f ed e ra t ed Tribe s ,  the agr eement spec i f i e s  tha t  th e Tr iba l 
Counc i l  wi l l  be not i f i ed o f  a l l  p r opos ed BPA a c t i v i t i e s w i th i n  
r i ght s -o f - way . The agreement wi th the Wa rm Spr i ng s  Tribe 
spec i f i e s  that the t i mber value  on r i ght s-o f-way l a nd s  w i l l  b e  
r e a s s e s s e d  every f i v e year s .  

The Con f ed er a t ed Sal i sh and Kootena i  T r i b e s  endor s e  " n o  
p e s t i c id e  app l i c a t i on s "  o n  t h e  Fl athead Ind i an Re s e rva t i on i n  
Mont ana ; therefore only manua l ,  mechan i c a l , or  b i ol og i c a l  
method s a r e  ava i lab l e  f o r  veget a t i on c on t r o l  o n  r i ght s -o f -way 
grant ed by these t r ibe s . BPA c ooperat e s  w i th a l l  Tr ibal 
Counc i l s  and BIA r ega rd i ng veg e t a t i on management on Ind i a n  
Re s e rvat i on s . 

Coa s t a l  Zone Management 

Th e Coa s t a l  Z one Management Ac t ( 1 6 U SC 1 4 5 1  et s e q . ) r e qu i r e s  
BPA t o  d e t e rm i n e  tha t i t s  a c t i v i t i e s a r e  c ons i st ent wi th the 
approved c oa s t a l  manag ement p r og r ams of Or egon a nd Wash i ng t on . 
Ac t i v i t i e s  requ i r i ng c ons i s tency d e t e rm i na t i on s  a r e  tho s e  
d i rec t ly a f f ec t i ng t h e  n a t u r a l  or s oc i a l  r e sourc e s  o f  the 
c oa s t a l  z one . Al though BPA ' s proposed program i nvol v e s  no 
a c qu i s i t i on of  r ight s-o f-way or n o  f ac i l i ty c on s t ruc t i on ,  s ome 
d i r e c t  e f f e c t s on coa s t a l  r e s ou rc e s  wi l l  occ u r . For d e t a i l s 
o f  the c ons i st ency-d et e rmi na t i on p r oc e s s ,  s e e the s e c t i on o f  
Chap t e r  8 on Coa s t a l  Management Program Con s i s t ency . 

Or egon Coa s t a l  Management Program . Or egon ' s  c oa s t a l  z one 
ext ends from the Wa shi ng t on bord e r  t o  the Ca l i f orn i a  bord e r ,  
s eaward t o  the e xt ent o f  s tat e j u r i sd i c t i on ,  and i nl a nd t o  the 
c r e s t  of the c oa s t a l  mount a i n  range , exc lud i ng a l l  lan d s  und e r  
t h e  e xc lu s i v e  j u r i sd i c t i on o f  t h e  Federal government . A 
numb e r  of  BPA t ransm i s s i on l i n e s  a r e  l oc a t e d  i n  th i s  c oa s t a l  
z one , f r om Cu r ry County i n  the s outh t o  C l a t s op County i n  the 
north . 
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In order t o  be c ons i st ent w i th Oregon ' s  Coa s t a l  Management 
Program , a n  a c t i v i ty mu s t  c onform to statewide  plann i ng Goa l s  
and Gu i de l i ne s , local government c ompr ehens i ve p l a n s  ( where 
approved ) ,  and app l i c ab l e  s t a t e  statut e s . S t a t ew i d e  plann i ng 
Goa l s  1 - 1 5  g u i d e  the management o f  l and , wat er , a nd a i r  
r e s ou rc e s  throughout the s t a t e  o f  Oregon . Goa l s  1 6 - 1 9  apply 
sp ec i f i c a l ly to Oregon ' s  c oa s t a l  r e sourc es . 

The fol lowi ng s t a t ew i d e  Goa l s  a r e  rel evant t o  BPA ' s  proposed 
vegetat i on management p r ogram : 

Goa l No . 3 

Goa l  No . 4 

Goal No . 5 

Goa l No . 6 

Goal No . 8 

Goa l  No . 1 1  

Goa l  No . 1 6  

Goa l  No . 1 7  

Pre s e r vat i on and prot ec t i on o f  
agr i cu l t u r a l  l and 

Cons ervat i on of f or e s t  l a nd 

Conse rvat i on of open spa c e  a nd 
prot ec t i on of  nat u r a l  and s c e n i c 
r e sourc e s  

Mai nt enan c e  and i mprovement o f  
the qua l i ty o f  a i r ,  wat e r ,  a nd 
land resou r c e s  

Sat i s f ac t i on o f  recr eat i on need s  

Prov i s i on o f  publ i c  f ac i l i t i e s  
a nd s e r v i c e s  

Prot e c t i on o f  c oa s t a l  e s t ua r i e s  
a nd w e t l ands 

Prot ect i on of coa s t a l  shorel and s 

Coa s t a l  z one c ons i s t ency d e t e rm i nat i ons spec i f i c  t o  each o f  
the s e  planni ng Goa l s  a r e  d e s c r ibed i n  Chapt e r  8 .  Those 
d e t e rm i na t i on s  are  based on ( 1 )  d e t a i l ed d e s c r ipt i ons of 
propos ed veg et a t i on management ac t i v i t i e s  ( s e e  Chapt e r  3 ) , 
( 2 )  d e s c r i pt i ons o f  d i rect i mpac t s  o f  the act i v i t i e s  on 
na tural  and s oc i a l  resou r c e s  ( s e e  Chapt e r  7 - se c t i ons on 
S o i l s , Vege t at i on , Wa t e r  Qu a l i ty a nd Fi sher i e s , W i ld l i f e ,  
Vi sual Re sou r c e s ,  Hi s t orica l and Cu l t ura l Re s ou rc e s , a nd 
Land Us e ) , a nd ( 3 ) De scr i pt i ons o f  f eature s o f  BPA ' s pro
posed program and m i t i gat i on mea s u r e s  that ensu re c ons i s 
t ency ( s ee Chapter 4 - Al t e rnat i ve Management Programs ) .  
BPA ' s proposed program has been d e t e rmi ned t o  be c ons i s t ent 
w i th Oregon ' s  Coa s t a l  Management Pr ogram ( s ee Ch ap t e r  8 ) . 

Wa shi ngt on Coa s t a l  Zone Management Program . Wa sh i ng t on ' s  
c oa s t al z one i ncorpora t e s  the geogr aph i c a l  a r ea o f  the 1 5  
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count i e s  wh i ch f r ont on s a l t wat e r , e xc l ud i ng a l l  l ands under 
the exc l u s i ve j u r i sd i c t i on o f  the federal  government . BPA 
ope r a t e s  t r ansmi s s i on f ac i l i t i e s  i n  14 o f  the 1 5  coastal  
zone count i e s . 

Con s i s t ency d e t ermi nat i on s  for f ederal  a c t i v i t i e s i n  
Wa shi ng t on ' s  coa s t a l  zone a r e  requ i r e d  whe r e  a n  a c t i v i ty 
i nvolves phy s i ca l  chang e s  i n  a i r ,  wa t e r ,  v egeta t i on ,  or l and 
i n  the coa s t a l  zone ( Wa shi ng ton Depa rtment of Ec ol ogy 
1 9 80 ) . Wh e r e  the proposed a c t i v i ty ha s c oa s t a l w i d e  i mp l i 
cat i ons ( e . g . , BPA ' s propose vegetat i on management progra m ) , 
c ons i st ency i s  t o  be d e t ermi ned based on Wa shi ngton ' s  Shore
l i ne Management Ac t ( SMA ) of 1 9 7 1 and the f i na l gu i d e l i n e s  
f o r  d ev e l opment o f  l oc a l  shore l i ne ma s t er programs ( WAC 
Chapt e r  1 7 3 - 1 6 ) .  

De ta i l ed c ons i s t ency d e t erm i na t i ons for each e l ement and 
c omponent o f  the SMA f i na l  gu i d e l i ne s  are prov i d e d  i n  
Chapter  8 - Env i ronmental Requ i r ement s .  Insofar  a s  BPA ' s 
proposed program has coa s t a lwi d e  i mp l i ca t i on s , r e f e r enc e t o  
local  shore l i ne master  programs i s  not r equ i r ed a t  th i s  
t i m e . Ba s e d  on the deta i l ed ana l y s e s  conta i ne d  i n  Chapt e r  
8 ,  BPA ' s p r oposed vegetat i on management pr ogr am h a s  been 
d e t e rmined t o  be compat ibl e wi th Wash i ngton ' s  Coa s t a l  Zone 
Management Program . 

Other S t a t e  Land U s e  Pl ann i ng 

Or egon . Or egon ' s  1 9 7 3  Land U s e  Ac t ( Senat e B i l l  1 0 0 ) 
requ i r e s  a l l  c ount i e s  and i nc o rporat ed c i t i e s  t o  deve l op 
c oord i nated c ompr ehens i v e  p l ans , a c c ord i ng t o  s t at ew i d e  
p l anni ng goa l s  and gui d e l i n e s . Fi f t e e n  p lanni ng goal s apply 
s t at ewi de ; Goa l s  No . 3 ,  4 ,  5 ,  6 ,  8 ,  and 11 are r e l evant to 
BPA ' s propo sed program i n  a gen e r a l  way ( s e e  prev i o u s  
s e c t ion on Ore gon Coa s t a l  Management Progr am ) . I n  
pa r t i c u l a r ,  Goa l No . 5 ( conse rvat i on o f  open spa c e  and 
prot e c t i on of natural and s c en i c  r e sourc e s )  pert a i n s  t o  
vegetat i on management a c t i v i t i e s  i n  prov i d i ng f o r  prot e c t i on 
o f  f i sh and w i ld l i f e hab i t a t s , s i gni f i cant natura l a r ea s , 
out stand i ng sceni c v i ews and s i t e s ,  wi lderne s s  a r ea s , Oregon 
rec reat i on t r a i l s ,  f ed e r a l  w i l d  and s c en i c  wa terways , and 
s t a t e  s c e n i c  wat e rway s . 

Al so , Goa l  No . 1 5  ( protec t i on and c onservat i on o f  the 
Wi l lame t t e  Ri ver Gre enway ) requ i r e s  l and s wi th i n  and near 
the Gre enway t o  be managed t o  m a i n t a i n  the Gr eenway ' s  
qua l i t i e s . Spe c i f i c a l ly ,  thi s g oa l  mandat e s  pre s e rvat i on o f  
s c e n i c  qua l i t i e s a nd v i ewpo i nt s  w i th i n  t h e  Gr e enway and 
enhancement and prot e c t i on of  th e natu r a l  v egeta t i ona l 
f r i nge a long the Wi l l am e t t e  Ri ver . 
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Loc a l  government uni t s  may r e g u l a t e  vegetat i on management 
act i vi t i e s  in the i r  local  plans bu t none i s  known to ha ve 
d one so a t  th i s  t i me . 

No r e gulat i ons a t  the s ta t e  l evel  d e a l  spec i f i ca l ly w i th 
r i gh t -o f -way vegeta t i on management . Two regulat ory agen
c i e s ,  the S t a t e  Depart ment o f  Agr i cu l tu r e  and the S t at e 
Depa rtment o f  Env i r onmenta l  Qua l i ty ,  a r e  c onc e rned whe r e  
vegetat i on management i nvol ves  the u s e  o f  herb i c i d e  app l i 
ca t i ons . The S t a t e  Depa rtment o f  Agr i c u l t u r e  has adopt ed 
EPA ' s  c la s s i f i ca t i on and appl i cat i on requ i r ement s f or 
var i ou s  herbi c i de s . 

The S t a t e  Department o f  Agr i c u l t ur e  a l so admi ni s t e r s  the 
Oregon Pe s t i c i d e  Us e Cleari nghou s e , a group o f  s t a t e  
a genc i e s that meet s t o  e xpr e s s  c oncerns and c oord i na t e  
a c t i on s ; i t  i s  vol unt a ry a n d  " open " t o  a l l  l eve l s  o f  
government . Rec en t ly BPA has u s ed the c l ear i nghouse a s  a 
mechan i sm f or c oord i nat i ng wi th s t a t e  agenc i e s  on a c t ions 
i nvol v i ng the u s e  of herb i c i de s . The Or egon Depa rt ment of 
Envi r onment a l  Qual i ty i nve s t i ga t e s  vi olat i ons o f  th e Stat e ' s  
general a i r  and water pol l ut i on regulati ons , r egula t e s  the 
d i sposal of p e s t i c i de c onta i ner s , and i n spe c t s spi l l  s i t e s  
a nd sp i l l  c l eanup p r oc edure s .  

Wa shi ngt on . Wa sh i ngt on Stat e ' s  e nab l i ng l eg i s lat i on for 
p l ann i ng a l lows l ocal  government s to unde rtak e p l ann i ng , but 
doe s not requi r e  the m  t o  d o  s o . Whe r e  a l oc a l  communi ty 
choos e s  t o  p l a n ,  there a r e  f ew r e qu i r ement s for plan 
c ontent s or c oord i nat i on w i th othe r plans or p lann i ng 
ent i t i e s . The only spec i f i c  requ i r ement i s  that the p l an 
c ont a i n  a t  l e a s t  a land u s e  and a transport a t i on e l ement . 
The r e  a r e  no spec i f i c  requ i r ement s tha t d i r e c t ly a f f e c t  
veget at i on management . 

The Wa sh i ngton l eg i s lature has enact ed t wo s t a t u t e s  t o  
prot e c t  and pr e s e r ve the na tura l charac t e r  and sceni c 
qua l i ty o f  r i ve r  shor e l i ne s . The Wa sh i ngt on S t a t e  S c e n i c  
Ri v e r  Ac t ( RCW 7 9 . 7 2 )  d e s i gna t e d  the Skykomi sh Ri ver i n  Ki ng 
and Snohomi sh Count i e s  a s  a S t at e  S c e n i c  Ri ver . Al s o  the 
Gre e n  Ri ver Gorge ha s been d e s i gnat e d  a Stat e Cons erva t i on 
Ar e a  ( RCW 4 3 . 5 1 ) . 

Th e S t a t e  Depa rt ment o f  Ec o l ogy a nd the S t a t e  Depa rt ment o f  
Agr i cu l t u r e  a r e  c onc e rned wi th the u s e  of  herbi c i de s . The 
Depa rtment o f  Ec ol ogy i s  i nvol ved pr i mar i ly w i th hazardous 
wa s t e  d i sposal  o f  a l l  type s ,  whi l e  the Depa rtment o f  Agr i 
c u l t u r e  i s  i nvolved w i th the appl i ca t i on o f  p e s t i c i d e s . Th e 
Department o f  Agr i c u l t u r e ' s  pe s t i c i de program i s  pr i ma r i ly 
one of  ensur i ng c omp l i ance w i th the l abel i ns t r uc t i ons ; i t  
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a l s o  i nve s t i ga t e s  c ompla i n t s  r egard i ng h e rb i c i de app l i ca
t i on . Though the S t a t e  doe s have i t s  own Pe st i c i d e  Cont rol 
Ac t and a S t a t e  Pe s t i c i de Appl i c at i on Ac t ,  the S t a t e ' s  
r egulat i on s  regard i ng pe st i c i d e s  a r e  bas i ca l ly a n  adopt i on 
o f  E PA ' s r u l e s  r egard i ng the c l a s s i f i cat i on and app l i c a t i on 
o f  pes t i c i de s . 

Idaho . Idaho p l ann i ng l eg i s l a t i on r e qu i r e s  plann i ng by 
l oc a l  government s .  I t  i s  mandat o ry tha t  e a ch plan g i ve 
c ons i de ra t i on to the f u t u r e  l oc a t i on of " u t i l i ty t r ans
m i s s i on c or r i dor s " , though the r e  i s  a gr eat de a l  of  
uncert a i nty and c ont rov e r sy over the d e f i ni t i on o f  s u ch 
c ons i derat i on .  No spe c i f i c  prov i s i on s  r e l a t e  t o  vege t at i on 
management on t r ansm i s s i on c or r i dor s . As i n  most s t at e s  
w i th i n  BPA ' s  ser v i c e  a r e a , th e S t a t e  Depa rtment o f  Agr i 
c u l t ure i s  p r i mar i ly r e spon s ib l e  f o r  p e s t i c i de s  and p e st i 
c i de appl i c at i on . Pri ma ry concern i s  wi th conf ormanc e w i th 
EPA r e s t r i c t i ons r egard i ng appl i cat i on p r ocedur e s . 

Montana . The Stat e ha s l eg i s l at i on enabl i ng loca l p l anni ng 
but p l anni ng i s  volunt a ry . For those c ommun i t i e s choo s i ng 
t o  plan , the s t a t e  law pre s c r ibe s a l i s t  of  those thi ng s  
tha t  a p l an shou l d  addr e s s ,  none o f  wh i ch d i r e c t ly r e la t e s  
t o  vegetat i on manag ement . 

Th e Montana Department o f  Agr i c u l tu r e  a dm i n i s t e r s  t h e  
Montana Pe s t i c i de Ac t ( Ti t l e  8 0 ,  Chapt e r  8 ,  MCA ) and 
enforc e s  the u s e  of p e s t i c i de s  i n  c onf ormance w i th s t a t e  a nd 
EPA s t and a r d s  and requ i rement s .  

The Montana Department o f  Hea l th and Env i r onmental S c i en c e s  
moni t o r s  s t a t e  wat e r  qual i ty s t anda rd s . For examp l e , 
Montana s t a t e  l aw pr ovi des  that no p e st i c i de s  may be u s e d  i n  
" A  - Closed Wat e r sh ed s . "  

Wyomi ng .  The S t a t e  has  a l and u s e  p lann i ng a c t  but i t  i s  
genera l .  Pr i m a r i ly i t  enab l e s  i nc o rporat ed a r e a s  t o  zone 
and c ount i e s to p a s s  s ubd i v i s i on regu l at i ons . The S t a t e  
Land Us e P l a n  prov i d e s  some gu i danc e for the s i t i ng o f  
t r ansmi s s i on l i ne r i gh t s-o f-way but d o e s  n o t  d e a l  w i th the 
ma i ntenance o f  thos e  f a c i l i t i e s . 

The S t a t e  o f  Wyomi ng has i t s  own Env i ronment a l  Pe s t i c i de 
Control Ac t . I t  r e qu i r e s  appl i ca tor s t o  b e  l i c ensed f o r  the 
app l i c a t i on of p e s t i c i de s  r e s t r i c t ed by EPA .  As i d e  f r om the 
l i c en s i ng requ i r ement s ,  i t  i s  ba s i ca l ly a n  adopt i on of  
f ederal r e gu la t i ons a s  d e l i ne a t e d  in the Fede r a l  I n s ec t i 
c i d e ,  Fung i c i d e and Rod ent i c i de Ac t .  The S t a t e  Wat e r  
Qu a l i ty Ac t d o e s  not d e a l  spec i f i ca l ly w i th p e s t i c i d e  
appl i cat i on . 
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Ca l i for n i a . The S t a t e ' s  Pl ann i ng Ac t r e qu i re s  that l oc a l  
gover nment s  ha ve p l a n s  a n d  i t  d e l i ne a t e s  wha t tho s e  plans 
a r e  t o  addr e s s . That a c t  does not spec i f i ca l ly r e qu i r e  that 
e i ther ut i l i ty t ransm i s s i on c or r i dors  or vege t a t i on mana g e 
m e n t  t e chni ques be d e sc r i bed . 

Ca l i for n i a  S t a t e ' s  Pe s t i c i de Ac t i s  more s t r i ngent than EPA 
requ i r ement s for p e s t i c i de s  and pest i c i d e handl i ng . The 
l i s t o f  r e s t r i c t e d  chemi c a l s , thos e r e qu i r i ng spec i a l  hand 
l i ng or spec i al d i sposa l , i s  l onge r than E PA ' s  l i s t . I n  the 
c a s e  of s ome of the r e str i c t ed chemi c a l s , s t a t e  p e rm i t s  a r e  
requ i r e d  f or the i r  u s e . Tho s e  p e rmi t s  mu s t  b e  obta i ne d  from 
i nd i vi dual County Agr i cultural  Commi s s i oners . 

Ca l i f orni a S t a t e  law a l s o  d i f f e r s  from EPA , or f e d e r a l  l a w ,  
i n  the r e g i s t r a t i on r equi rement s f o r  c er t a i n  chem i ca l s . The 
r eg i s t rat i on proc e s s  in Ca l i forn i a  i s  more c omp l i c a t e d  than 
the p r oc e s s  c urr ent ly r e qu i red by E PA .  At t i me s i n  the 
past , some chem i c a l s  have been banned from u s e  i n  Ca l i forn i a  
be fore b e i ng banned by the EPA . Que s t i ons o f  j ur i sd i c t i on 
over p e s t i c i d e  r e gulat i on can be exp e c t e d  t o  c ont i nu e  t o  
a r i s e . 

Loc a l  or Regi ona l La nd U s e  P l a nn i ng 

Wa sh i ngton . No l oc a l  regula t i ons a r e  known t o  spec i f i ca l l y  
r e gu l a t e  or c on t r ol r i ght s-of-way v e getat i on management . 
Some i nd i v i dua l c ount i e s , howeve r , have expr e s s e d  var i ou s  
l e ve l s  o f  c oncern over the t ox i c i ty o f  c e rt a i n  herbi c i de s  
and have taken mea sure s t o  regulate  the i r  u s e , a t  l ea s t  t o  
th e d e gr e e  that they have c on t r ol over var i ou s  c ounty 
a c t i v i t i e s  such as h i ghway , r i v e r  d i k e , and park ma i n t e
nanc e . Ki ng County , a s  a n  e xampl e ,  has a pol i cy r egu la t i ng 
i t s  own u s e o f  pes t i c i de s . The r e  a r e  no known i n stances  
wher e  c ount i e s regulate  the  p e s t i c i d e  appl i cat i ons o f  
othe r s . I n s o f a r  a s  no pert i nent regulat i on s  e x i s t , BPA ' s 
p r oposed p r ogr am i s  c ompat ible  w i th l oca l a nd r e gi ona l l a nd 
u s e  plann i ng . 

Or egon . Some l oc a l  c ommuni t i e s have undert aken t o  r egula t e  
pest i c i de u s e , a t  l e a s t  i n  th e ca s e  o f  thos e a c t i ons ove r 
whi ch they have c ontrol . Two l oc a l  a c t i ons shou l d  be 
not ed . Lan e  County , l i k e  some c ount i e s  in the St a t e  of 
Wa shi ngton , i s  modi fyi ng i t s  u s e  of h e rbi c i d e s  in r oa d  and 
park ma i nt enanc e procedur e s . I n  east ern Oregon , the Ea st 
Uma t i l la Chem i c a l  Cont rol Di s t r i c t  r e gulat e s  p e s t i c i d e  u s e , 
pa r t i cu la r ly r ega rd i ng the app l i cat i on o f  p e st i c i d e s wh i ch 
e vapora t e  e a s i ly a t  norma l t emper a t u r e s  a nd pr e s s ure s . No 
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known local or regional land use planning regulat i ons are 
known t o  a f fect BPA ' s  proposed program . 

Ca l i fornia . A few count i e s  i n  the State of Ca l i forn i a  have 
passed local regulations i n  an attempt to enforce r e s t r i c 
t i ons against c e r t a i n  p e s t i c i d es above and beyond t h e  level 
o f  r e s t r i c t ion imposed by state regula t ions ; BPA has no 
r i ghts-o f-way i n  count i e s  w i th such regul a t i ons . 

Idaho, Wyomi ng, and Montana . The r e  are no known i nstances 
where local j u r i s d i ct i ons have a t tempted to impose regula
t i ons on vegetation management more r e s t r i c t i v e  than state 
and federal land use and envi ronmental regulat ions . 

Conc lus ion 

Review of federa l ,  s t a t e ,  and local land use pol i c i e s  i nd i 
cates that BPA ' s  proposed vegetation management program 
i nvolves no present or future con f l i c t s  w i th land u s e  plans 
or contro l s .  Lack of  conf l i c t  d e r i ves from the fact tha t :  
( 1 )  veget at ion management occurs only on exi s t i ng r i ghts

of-way, ( 2 )  BPA ' s  proposed program incorporates constraints 
and m i t i ga t i on measures t o  assure protection of natural and 
soc i a l  resourc e s ,  and ( 3 )  Memoranda of Understand i ng are 
establi shed w i t h  USFS and BLM to cooperat i vely develop 
r i ght s-of-way management plans on federal land s .  

Energy Requ i rements and Conserva t i on Potential 

Energy Use i n  Veget ation Management 

In general , energy used i n  vegetation management can be 
categorized as d i rect fuel use or indirect energy u s e .  
D i rect fuel use i nvolves consumption of fuels i n  the 
transport of per sonne l ,  mate r i a l s  and equipment to a 
treatment area . In add i t ion,  fuel i s  consumed d i rectly i n  
the ope ra t i on of equipment and veh i c l e s  dur i ng treatment . 
P r i mary fuels consumed are petroleum products ( e . g . ,  
gasol i n e ,  d i esel f ue l ,  a v i a t i on f ue l ) . 

Ind irect energy use i nc ludes energy consumed i n  the manufac
ture and d i s t r ibu t ion of mater i a l s ,  equipment , and veh i c l e s  
used for vegetation management .  Indirec t  energy i ncludes 
not only the energy consumed to manufacture a product ( i . e . ,  
mate r i a l s ,  equipment and veh i cles ) ,  but a l so some portion of 
th e  fuels consumed in  the produc t i on of machinery and in the 
extract ion of raw mater i a l s  used to make a product . In 
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add i t ion, i n d i rect energy i ncludes fuels used i n  the 
maintenance and repa i r  of  equipment . A va ri ety of energy 
forms ( e . g . ,  e lect r i c i t y ,  natural g a s ,  petroleum produc t s )  
are consumed as indi rect energy . 

E s t i ma t i ng i nd i rect energy use i nvolves a s e r i e s  of complex 
procedures . In theory , an i n f i n i t e  web must be fol lowed to 
account for a l l  energy i nputs to a process ( i . e . ,  manufac
ture of equipment , extrac t i on of raw materi al s ,  d i s tribut i on 
o f  machinery ) .  The energy expend i ture attributable to 
spec i f i c  processes is  d i f f ic u l t  to quant i fy accurately . As 
a resul t ,  e s t imating ind irect energy use i n  prac t i c e  often 
i s  able to consider only one or two steps ( Pimente l  et a l .  
1 9 74 ) . For t h i s  analys i s  of  vegetation control methods , 
i nd i rect energy requ i r ements are considered equ i valent for 
a l l  methods w i th the exception of energy used i n  the manu
facture and d i s t r ibution of herb i c ides used i n  chem i c a l  
control of vegetat i on .  

Energy Use Character i s t i c s  of Control Methods 

Chemical Method s .  

Di rect Fuel U s e .  Vegetation control by chemical methods 
i nvolves app l i ca t i on of herb i c i des e i ther by a e r i a l  equip
ment ( i . e . ,  h e l i copters w i th boom-type sprayers )  or by 
ground-based equipment ( for examp l e ,  hydraul i c  hose 
sprayer s ) . For both prac t i c e s ,  fuel i s  consumed in trans
port and treatment act i v i t i e s .  Fuel use for transport 
i ncludes movement of personne l ,  equipment and mater i a l s  by 
veh i c l e  and a i rc ra f t  from a d a i l y  headqua rters ( typically 
located about 20 mi les from the t r eatment s i t e )  to the 
treatment area . Fuel use for treatment i nvolves operat ion 
o f  equipment and vehic les at the s i te . 

The type of fuel and fuel e f f i c i ency of transport and treat
ment equipment used in chemical control of vegetation are 
shown in Tabl e  7-1 8 .  Estimates o f  fuel e f f i c i ency are 
average est imates and therefore w i l l  vary depending on local 
cond i t ions ( e . g . ,  road cond i t i on s ,  terra i n ,  vegetation 
dens i t y ) .  

Indi rect Energy Use .  The i n d i rect energy used i n  chemical 
methods i ncludes a l l  energy i nput s  in the manufacture and 
d i s t r i bution of equipment , mater i a l s ,  f u e l s ,  and veh i cles 
used in chemical control . Ind i rect energy use for some 
processes has been e s t imated; for examp l e ,  Herendeen and 
Bullard ( 1974 ) e s t i mated that energy expended for the 
production and d i st r i bution of a v i a t i on fuel and for the 
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Table 7-18. FUel Type and Efficiency of Equipncnt Used in Vegetation control 

�tethod/Tcchni� 

O'lemical 
Groundb.:iscd ;\pplicntion 

l.erial !.pplication 

Manual 

Mechanical 

FCXYit-DrES: 

Transport 
Vehicle 

4-whccl drive 
v.::hiclc 

Helicopter 
Tanker 
Truck 

Truck 

Truck 
Truck w/trailer 

Tuel 
Type 

Gasoline 

Aviation fuel 
Diesel 
Gasoline 

Gasoline 

Gasoline 
Diesel 

Fuel 
Efficiency 
(milcs/g<1l) 1 

15 

N.J\? 
5 

10 

10 

10 
5 

1Estili\ates of average fuel oonslJllPtion. Actual fuel use will vary depending on conditions. 
Sources of fuel efficiency estimates are as follo.-.1s: 

Treatrrent 
fl:}uiprcnt 

High-volume hydrau
lic hose sprayer 
(mounted on 4-wheel 

drive vehicle) 

Fuel 
Type 

Gasoline 

Helicopter with boon- Aviation fuel 
type sprayer 

Cllain saw Gasoline 

Hydro-Ax® 
Tractor 

Gasoline 
Gasoline 

o 4-whecl drive whicle, helicoptor with boon-type sprayer, tanker, truck, truck with trailer (Parker pers. ccmn. ) .  
o High-volir.ie hydraulic hose sprayer (based on 7 hp sprayer at half-throttle) (Orchard Supply pers. cxmn . ) .  
o Crawler tractor {based on 150 hp D-6 caterpillar tractor) (Tcnco Industries pers. cami. ) .  

o Hydro-k:' (ba&..'Cl on 125 hp at 70 percent load factor) , chain saw (Hartsell pcrs . ccrrrn. ) .  
"N. A .  no cstinute available in miles per gallon. 

Fuel 
Efficiency 
(gals/hr. l 1 

1 

20 

one-fourth 
t.o one-half 

5 
8-10 



production of app l i cat ion a i rc r a ft was 6 , 050 kca l/acre and 
1 , 500 kca l /acr e ,  respect i vely . Only indirect energy used in 
the produc t i on , formulation and d i s t r i bu t i on of herb i c i des 
is considered here . As previously stated , other indirect 
energy requ i r ements ( e . g . ,  manufacture of equipment , 
extract i on o f  raw mat er i a l s )  are a s sumed equ i valent for a l l  
method s .  

The energy required i n  the produc t ion o f  BPA-approved herbi
c ides is shown in Table 7- 1 9 .  E s t i mates of energy use i n  
the product i on ,  formulation, packagi ng and transport of 
herbic ides are summarized in Table 7-20 . As shown, formu
l a t ion of herbicides i nto o i l -based solut i ons requ i res 
considerably more energy than other formulation type s .  It 
should be noted that est imates of energy used in the produc
t i on and formu l a t i on of herb i c i de s  ( Tables 7-19 and 7-20 ) 
are process requi rements onl y .  As such, t o  the extent that 
waste heat i s  recovered during product i on and formu l a t i o n ,  
these est imates w i l l  be overstated . 

Manual Method s .  Similarly to chemi c a l  method s ,  manual 
methods consume fuel i n  the transport of personne l ,  equip
ment and mater i a l s .  Typ i c a l l y ,  a work crew i s  transported 
by t r uck from a d a i ly headquarters to the t r eatment s i t e .  
Treatment a t  the s i t e  can be accomp l i shed by e i ther mecha
n i zed ( e . g . ,  cha i n  saws) or nonmechani zed equipment . The 
type of fuel and fuel e f f i c i ency of transport and treat
ment equipment used i n  manual control of vegetation are 
shown in Table 7-18.  

Mechanical Methods . Mechan i c a l  methods consume fuel in the 
transport o f personnel ,  mater i a l s  and equipment and in the 
operation of equipment and veh i c les a t  the treatment s i t e .  
Mechanical methods involve ei ther heavy equipment such a s  
bul ldozers o r  heavy mowing or f l a i l i ng equipment such a s  a 
Hydro-Ax . Transport o f heavy equipment t o  a treatment area 
requires a t ruck and t r a i l e r  veh i c l e . 

The type o f fuel and fuel e f f i c i ency of transport and 
treatment equipment used in mechan i c a l  control of vegetation 
are shown i n  Table 7 - 1 8 .  

Biologi cal Method s . Because most b i olog i c a l  control t ech
n i ques are experimental at t h i s  t i m e ,  energy requirements 
a s soc iated w i th their use are specul a t i v e .  As w i th other 
control method s ,  biologi cal methods would consume fuel i n  
the transort of personnel , equipment and materi a l s  t o  a 
treatment area a t  least d u r i ng an i n i t i a l  treatmen t . The 
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Table 7- 1 9 . Energy Input and Types of Formulation Used m the 
Production of EPA-Approved Herbicides 1 

Comnon Name of Kcal /lb of Type of 
Active Ingredient Active Ingredient Fonnulation 2 

Arrmonium Sulfamate N . A� wsc 
Atrazine 2 0 , 5 20 WP ,  \'IDG 
Brrnia.cil N.A.  WP 
Dicamba 31 , 8 6 0  OSL , WSL, 
Dichlobenil N . A. G 
Diuron 2 9 , 160  WP 
Glyphosate 4 9 , 0 30 WSL 
Monuron N .A. WP 
Picloram 24 , 8 30 P ,  WSL 
Prometone N . A. EL , p 
Si.rmzine N . A. p 
Sodium Chlorate N .A. p 
Sodium Metaborate N . A. p 
Tebuthiuron N . A. G,  WP 
2 , 4-D 10 , 97 0  WSA, LVE , 

WSL 
2 , 4 -DP 1 4 , 5 10 LVE 

FCDI'N01'ES : 

1Sources ot Energy Inputs in Production of Herbicides are : Pimentel ( 1 98 0 )  and 
California Department of Food and Agriculture ( 1 97 8 ) . 

2Abbreviations stand for the following types of fonnulations : 

EC = Dnulsifiable concentrate 
G = Granule 

LVE = lJJW volatile ester 
OSL = Oil soluble liquid 

P = Pellet 
WDG = Water dispersible granule 

WP = Wettable p:::wder 
WSA = Water soluble amine 
WSC = Water soluble crystals 
WSL = Water soluble liquid 

3N . A. = No estinates available 
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Table 7- 20 . Energy Inputs (Formulation , Packaging , Transport) 
for Various Types of Herbicide Formulations 1 

Type of Herbicide Fonnulation 
Kcal Input Per Pound of Active Herbicide In�redient 

Formulation Packaging Transport2 

- Miscible Oi l 1 5 , 100 3 3 , 8 6 04 500  

- Wettable Pow:ler 1 , 1 30 5 1 , 1 80 6 30 0 

- Granules 1 , 6 30 7 9 , 0708 3 , 05 0  

FCXY.CT\DI'ES : 
1Source - adapted fran Pirrentel 1 980 . 
2Assumed 0 . 24 kcal / lb/km for transport by truck and rai l and at a mean distance of 6 4 0  km.  
3Assumes a 30 percent formulation 
4Packaging includes a metal 5-gallon container 
5Assumes a 50 percent wettable powder 
6Assumes herbicide formulation in 2 . 2  lb . paper packages 
7Assumes 5 percent active ingredient in either granules or dust 
8Assumes herbicide formulation in 44 lb .  paper packages 



t r eatment i nt erval and the number o f  t r ips  requ i red t o  a 
s i t e , however , i s  l e s s  c e rt a i n  than wi th o th e r  me thod s . 
Be cause u s e  o f  b i o l og i c a l  c ontrol  me thod s i s  l i ke ly t o  
requ i re mon i t or i ng o f  t r eatment e f f e c t i venes s ,  pe r i od i c  
t r i p s  t o  the t r ea tment a r ea would b e  l i k e ly . As a r e su l t  
e s t i ma t e s  o f  fue l requ i rement s a r e  h i ghly v a r i abl e . 

On e b i olog i ca l  c ont rol m ethod wh i ch i s  c u r r ent ly ope ra t i onal 
by BPA on a l i m i t ed ba s i s  i s  c on t r o l  through the i nt roduc 
t i on o f  i ns e c t s . At pre sent , thi s method prov i de s  c ont r o l  
of  the nox i ou s  we e d  t ansy ragwort . Dat a  on the ene rgy 
requi reme n t s  of v egetat i on c on t r o l  by i ns e c t  i nt r oduc t i on 
a r e  very l i m i ted . One s tudy ( Ca l i f orni a Depa rtment o f  Food 
and Ag r i c u l t u r e  1 9 7 8 ) , i nd i c a t e s  that r e a r i ng i ns e c t s f or 
bi olog i ca l  c ont r o l  may c onsume consi derab l e  amount s of  
e n e rgy . 

Compa r i son o f  En e rgy Requ i r ement s f or Transm i s s i on L i ne 
Bru sh Con t r o l  

De s c r ipt i on o f  Cond i t i ons a t  a Hypothet i cal S i te . 
Typ i c a l ly , a t reatment s i t e  i s  l oc a t ed about 2 0  m i l e s  from a 
BPA d a i ly headquart e r s  e s t ab l i shed a t  a l o c a l  mot e l . A 
v eg e ta t i on management c re w  a nd e qu ipment a r e  t r a n sported 
e a ch morn i ng f r om the headquart e r s  to the t r ea tment s i t e and 
a r e  r e t urned i n  the eve n i ng . Whe n  ae r i a l  method s a r e  
emp l oyed , a he l i port s i t e i s  e s t ab l i shed ,  u s ua l ly w i th i n  
f i ve m i l e s  of  th e t reatment a r e a ; add i t i ona l he l ipo r t  s i t e s  
a r e  u s ed throughout the day a s  n e eded . Heavy equ ipme n t  
( e . g . ,  c rawl e r  t ractor or Hyd r o-Ax ) i s  t ransported t o  th e 
s i t e by a t ruck and t r a i l e r . For a e r i a l  app l i c a t i ons o f  
he rbi c i de s ,  l i ght truck s a r e  u s e d  t o  pos i t i on i n spe c t i on and 
mon i tor i ng per sonne l a t  s t ra t eg i c  p o i n t s  a l ong the t r eatment 
c or r idor . 

Vege t a t i on dens i ty a t  t r e a tment s i t e s  c an vary f r om h i gh 
e x t reme s ( e . g . , 2 , 0 0 0  s t e rn s  o f  t a l l -growi ng spe c i e s  s u ch a s  
Doug l as - f i r  o r  r e d  a lder p e r  a c r e ) t o  l ow ( e . g . , 2 0  s t erns 
per  acre w i th i nt e rven i ng spac e s  occup i e d  by gras s e s , f e r n s , 
or l ow-g r ow i ng shrubs ) .  Br oadc a s t  and mechan i c a l  m e thod s 
a r e  t echn i c a l ly i n e f f i c i ent f or l ow dens i ty bru sh becau s e  
they unne c e s sar i ly t r e a t  i nt e rveni ng spac e s  a s  w e l l  a s  
t a rg e t  p l ant s . I n  c on t r a s t , spot chem i c a l  and manual 
methods are t echn i cal ly i ne f f i c i ent  f or h i gh d e ns i ty b r u sh ; 
acce s s  t o  sterns  f o r  t r eatment becomes d i f f i c u l t  and hazard
ous f o r  work e r s  whe n t arg e t  s t ern dens i t i t e s  a r e  h i gh .  As a 
r e su l t , produc t i v i ty r at e s  are  l ow .  

For the p u rposes  of  c ompar i ng ene rgy e f f i c i enc i e s , broadc a s t  
chem i c a l  and mechan i c a l  me thod s a r e  c ons i d ered appr opr i a t e  
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f o r  h i gh d ens i ty brush ( e . g . , 2 , 000  s t ems p e r  a cr e )  but a r e  
not compa rab l e  t o  spot chem i c a l  and manu a l  method s for 
c ontrol o f  l ow d ens i ty brush ( e . g . , 2 0  s t ems p e r  a c r e ) . 

Re l at i ve Ene rgy Requ i rement s o f  Di f f e rent Con trol  Method s .  A 
c ompa r i son o f  the r e la t i ve energy r e qu i rement s f o r  r i ght-of
way brush control by d i f f e r ent c on t r o l  me thod s i s  presented 
in  Tabl e  7 - 21 . Under the a s sumpt i ons i nd i cat ed , chem i cal 
me thod s ,  both a e r i a l  and ground-ba s ed , c onsume somewhat l e s s  
energy p e r  a c r e  f o r  c ont rol o f  h i gh d ens i ty brush than 
mechan i c a l  m e thod s  c onsum e . For c on t r o l  o f  l ow d ens i t y  
brush ,  spot chem i c a l  app l i cat i ons w i th water c a r r i e r s  and 
manu a l  method s have s i mi l a r  ene rgy requ i rement s ; spot chem i 
c a l  t r eatment s w i th oi l c a r r i ers  a r e  more than t w i c e  a s  h i gh 
i n  en ergy requ i r ement s .  

Energy Cons equenc e s  o f  Al t e rnat i ve Method s 

Al though d i f f erenc e s  i n  the energy r equ i r emen t s  o f  the 
c ontrol m e thod s a r e  e v i d ent i n  Tab l e  7 - 2 1 , these d i f f er en c e s  
a r e  a f f e c t ed t o  a c on s i derab l e  exten t  b y  th e l oc a t i on o f  the 
s i t e , v e g et at i on c ond i t i ons , and the durat i on of t r eatment 
e f f e c t i v e ne s s . I f , for examp l e ,  a more d i st ant s i t e  i s  
a s sumed , not only w i l l  th e energy r equ i reme n t s  f o r  t r ansport 
i nc r e a s e ,  but the produc t i v i t y  rat e ( i . e . , a c r e s  t r ea t ed 
d a i l y )  i s  l i k e ly t o  d e c r e a s e .  Th e n e t  e f f e c t  wou l d  be a 
d e c r ea s e  i n  the overa l l  ene rgy e f f i c i ency o f  e a ch method . 

Broa d c a s t  Ch emi c a l  Method s . Th e s e  m e thods a r e  r e l a t i vely 
energy e f f i c i ent f or h i gh dens i ty brush . For l ow d e n s i t y  
brush ,  they a r e  i ne f f i c i ent , f o r  exampl e ,  r equ i r i ng more 
than twi c e  th e ene rgy expend i t u r e  of manua l or spot chem i c a l  
m e thod s f or t r eatment o f  2 0  s t ems p e r  a c r e  ( Table 7 - 21 ) . 

Spot Chemi ca l  Method s .  For l ow d en s i ty brush , ene rgy 
e f f i c i ency d ep end s on wheth e r  an o i l or wat e r  c a r r i e r  i s  
u s ed for herbi c i d e  appl i ca t i on s . Wi th a wat e r car r i e r , 
ene rgy expend i t ur e s  a r e  s i m i la r  t o  manua l m ethod s ( Table 
7 - 2 1 ) . The s e  method s , howeve r ,  are hi ghly i ne f f i c i ent for 
h i gh d ens i ty brush ( e . g . , 2 , 0 0 0  s t ems per  a cr e )  d u e  t o  very 
l ow produc t i v i ty ra t e s  per  un i t  area , ent a i l i ng many return 
t r ip s  o f  equipment and p e r s onnel t o  a sma l l  t r eatment a r ea . 

Manua l  Method s . Manua l me thod s a r e  r e lat i ve l y  energy 
e f f i c i ent f or l ow d e ns i ty brush d u e  to good pr oduc t i v i ty 
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N w ""' 

Vegetation Density/ 
Control Mcthcd 1 

High-Density Brush 
(2 , 000 stcms/ac) 

Chemical Broadcast 
(water carrier) 

- Aerial 

- Groundbased 

Mechanical 

Lew-Density Brush 
(20 stems /o.c) 

Chemical Sp:)t 
{oil carrier) 

Chemical Sp:it 
(water carrier) 

Manual 

FCOTIDI'ES : 

Table 7-21 . Estimated Energy ReqUirenents for R-0-W Brush Control at 
HYJXlthetical High-Density and Low-Density Treatment Sites 

Direct Fuel Use 
kcal /day 2 

Transp:irt 

Col ( 1 )  

752 , 400a 

84 , 000e 

4 1 2 , 400h 

84 , 000e 

84 , 000e 

126 , 00cfl 

Treatment 

Col ( 2 )  

2 , 10 3 , 000b 

193 , 200f 

945 , oooi 

193, 200f 

1 9 3 , 200f 

2 8 3 , SOOn 

Productivity 
Rate (ac 
Treated/day 

Col ( 3 )  

soc 

sg 

9j 

sg 

s
g 

60 

Herbicide 
Indirect 
Energy Use 
(Kcal /ac) 

Col ( 4 )  

81 , 760d 

81 , 760d 

100 , 1 0 9k 

5 , 60 91 

Indirect 
Energy Use 3 
(Kcal /day) 

(3 ) x ( 4 )  = 5 

4 , 08 8 , 000 

4 0 8 , 800 

500 , 545 

28 , 045 

Total 
Direct 
Plus Indirect 
{Kcal/day) 

(1 ) + {2 ) + {5 )  

6 , 943 , 4 00 

686 , 000 

1 , 357 , 4 00 

777' 745 

305 , 245 

4 0 CJ , 500 

6 

Energy 
Efficiency 
(Kcal /ac) 

(6 ) -;  ( 3 )  

1 38 , 86 8  

1 37 , 20 0  

150 , 8 2 2  

155 , 5 4 9  

6 1 , 04 9  

6 8 , 25 0  

1Different control rrethcds are appropriate for either high density or lCM density brush ; therefore , energy efficiencies o f  these different sets of methods 
are not canparable . 

2Enercr;;-content of fuels:  
site is located 20 miles 

gasoline (31 , 500 kcal /gal ) ,  aviation fuel (34 , 00 0  kcal/gal) ,  fuel oil (37 , 80 0  kcal/gal ) , diesel oil (35 , 800 kcal/gal) ; treatrnent 
fran daily crew headquarters ; for each method , transpart and treatment is achieved with the use of vehicles identifie:l i n  

1'able 7-16 . 
3Esti.Jrates inc lude indirect energy input for herbicides only (see Table 7-1 7  and 7-18 ) ; indirect energy used in ffi3.Ilufacture and processing of equipment , 
vehicles , and fuel is assumed equivalent for all Ir12thods . 

Key to �ssumptio�� on which esti.Jrates are based : a - Assumes 0 . 5  hours helicopter f lying time (340 , 000 kcal) , 4 0  miles of travel for tanker (286 , 4 00 kcal ) , 
and 40 miles travel for crew truck (126 , 000 kcal )  between daily headquarters and helirort . 

b - Assumes average daily flying ti.Ire for helicopter during treatrrents is 3 hours (2 , 040 , 000 kcal) ard 
daily truck travel along corridor during treatment is 20 miles ( 6 3 , 000 kcal ) . 

c - Typical seasonal average for acres treated per day ; includes dowr.-time due to weather or equiprent 
failure (W. Acton pers . comm. ) .  



Notes for Table 7-21 . Cont ' d .  

d - Assumes application rate of 2 gallons of Tordon 101 (which contains 
1 pound picloram and 4 pounds of 2 , 4-D in 1 : 4  mixture) per acre ; 
picloram prc:x:3.uction (24 , 8 30 kcal / lb) (Table 7-1 7) ; picloram formula
tion , packaging , and transport as a wettable powder ( 2 , 6 1 0  kcal/lb) 
(Table 7-18 ) ; 2 , 4-D prc:x:3.uction (10 , 9 70 kcal/lb) (Table 7-1 7) ; 2 , 4-D 
fonnulation , packaging , and transport as a wettable powder (2 , 6 1 0  
kcal/lb) (Table 7-18 )  ; herbicide applied in aqueous mixture . 

e - Assumes 4 0  miles travel in 4-wheel-drive truck with hose sprayer 
ITDunted in back between daily headquarters and treabnent site 
(84 , 000 kcal) . 

f - Assumes treabnent for 6 hours per day , including 2 miles of travel 
in 4-wheel-drive truck along transmission corridor (4 , 200 kcal ) and 
6 hours of operation high-volume hydraulic hose sprayer ( 1 8 9 , 0 00 
kcal ) . 

g - Typical seasonal average for acres treated per day (W .  Acton pers . 
cc:mn. ) .  

h - Assumes 4 0  miles travel in crew truck (126 , 0 00 kcal ) and 4 0  miles 
travel in truck towing heavy equiµnent trailer (286 , 40 0  kcal) . 

i - Assumes treatment using Hydro-Ax® mechanical f lailer for 6 hours 
per day ( 945 , 000 kcal ) . 

J - (B . Hartsell pers . conm . ) 
k - Assumes treabnent of 20 stems or clumps per acre with 1 pint of Banvel 

520 in-oil mixture applied per stem (i . e . , 2 . 5  gallons of mixture 
applied per acre) ; this mixture contains typically 0 . 05 pound of 
dicamba and 0 . 1  pound of 2 , 4-D ; dicamba prc:x:3.uction (31 , 860  kcal/lb) 
(Table '/-1 '/) ; dicarnba tormulation , packaging , and transport as mis

cible oil ( 1 9 , 460 kcal/ lb) (Table 7-17) ; 2 , 4-D prc:x:3.uction (10 , 9 70 
kcal/lb) (Table 7-1 7) ; 2 , 4-D formulation , packaging and transport 
as miscible oil ( 19 , 460 kcal/ lb) (Table 7-18 ) ; fuel oil carrier ( 2 . 5  
gal ; 3 7 , 800 kcal/ga l ) . 

1 - Same assumptions as above except water carrier instead of oil carrier . 
m - Assumes 4 0  miles travel in crew vehicle ( 1 26 , 000 kcal ) . 
n - Assumes six chain saws operating for 3 hours per day ( 9 gal . at 

31 , 5 00 kcal per gal . ) .  
o - Typical seasonal average of 1 acre per crewman per day and six crew

men per crew vehicle working for 6 hours per day (W. Acton pers .  
carnu. ) . 
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r a t e s  whe r e  s t erns a r e  f ew a nd a c c e s s  t o  each s t ern i s  e a sy . 
For high d en s i ty brush , the s e  method s a r e  h i ghly i n e f f i c i ent 
w i th l ow pr oduc t i v i ty per u n i t  a r ea . 

Mechan i c a l  Method s . The se method s a r e  r e l a t i ve ly e n e rgy 
i ne f f i c i ent c ompared t o  chem i c a l  broadcast  m e thod s f or h i gh 
dens i ty brush ( Tabl e  7 - 2 1 ) . They a r e  i nappropr i a t e  f o r  l ow 
d e n s i ty brush d u e  t o  h i gh e n e rgy e xpend i tu r e s  p e r  u n i t  a r ea 
whe r e  only few s t e rn s  requ i r e t reatment . 

B i ol ogi c a l  Me thod s . Energy e f f i c i ency i s  i nd e t e rmi nat e a t  
thi s t i me d u e  t o  expe r i me nt a l  na t u r e  of  the s e  method s f o r  
brush c ontrol . Ene rgy c o s t s  t o  i n i t i a t e  a nd m a i n t a i n  
b i ol og i c a l  c on t r o l  pro j e c t s  and l onge v i t y  o f  trea tment s a r e  
unknown . Ene rgy c onse r vat i on pot ent i a l  may be s ub s t ant i a l  
a l though unt e st e d  a t  thi s t i me . 

Ene rgy Con s e rvat i on Potent i a l  

Va r i ous c on s e r va t i on mea sure s c a n  reduce energy c onsumpt i on 
w i thout i nc ur r i ng any los s i n  produc t i vi ty ( i . e . , a c r e s  
t r e a t ed ) . The p ot ent i a l  f or c ontrol  m e thod s t o  a ch i eve 
ene rgy s a v i ng s  i s  exam i ne d  in the fol l ow i ng s ec t i ons . 

Ef f e c t i ve ne s s  o f  Tre atment . B e c a u s e  o f  h i gh energy c o s t s  i n  
the t ranspor t  o f  per sonne l and equipment , s i gn i f i c ant ene rgy 
s a v i ng s  c an be a ch i eved by m i n i m i z i ng the ne ed f o r  s ubse
quent t r i p s  to  a s i t e . The durat i on o f  treatment e f f e c t i ve 
ne s s  w e s t  o f  t h e  Cascades  v ar i e s  f r om 3 - 5  y e a r s  ( Table 3 - 4 ) ; 
cons equent ly , the i mplementat i on o f  a management program 
wh i ch p r ov i d e s  l ong- t e rm t r eatment e f f e c t i vene s s  can a ch i eve 
s i gni f i c ant ene rgy s av i ng s . The r e f or e , comple t e  control of  
p l ant s by s i ng l e  t r eatment s ( e . g . ,  c u t - s t ump chem i ca l  t r e a t 
men t s  for sprou t i ng spe c i e s ) i s  o f  h i gh pr i or i ty . 

O f  the d i f f e r e nt c ontrol  m e thods e va luated , b i ol og i c a l  
method s appear t o  have the grea t e s t  potent i a l  t o  a chi e v e  
energy s a v i ng s  through l ong-t e rm t r eatment e f f e c t i ve ne s s . 
I n  theory , the s e l ec t i on o f  the pr oper m i x  of  b i olog i c a l  
c ont rol me thod s c ou l d  prov i d e  e f fe c t i ve c ont rol o f  t a rg e t  
vege t a t i on f o r  an i nd e t e rm i na t e  t i me . At the pre s ent , 
however ,  the u s e  o f  b i olog i ca l  m e thods i s  e xpe r i me nt a l  a nd 
the r e fore woul d  l i kely requ i r e  pe r i od i c  t r i p s  t o  a t r eatment 
area to mon i tor e f f e c t i vene s s . As a r e su l t , the f u e l  
requ i rement s for t ransport o f  per sonne l and equ ipment i n  the 
u s e  of  b i olog i c a l  m e thod s i s  l i k e ly t o  be r e l a t i ve ly h i gh 
dur i ng i n i t i a l pha s e s  o f  u s e . 
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Ut i l i zat i on o f  Appr opr i at e  Te chnology . The s e l e c t i on o f  
veh i c l e s , equ ipment and ma t er i a l s  for u s e  i n  veget a t i on 
c ontrol c a n  a chi eve s i gn i f i cant e ne rgy s av i ng s . For each 
method , the u s e  of properly-s i z ed and fue l -e f f i c i ent 
v ehi c l es and e qu ipment w i l l  r e s u l t  in a mor e e f f i c i ent u s e  
o f  fuel  r e s ou rc e s . Con t r ol me thod s depend ent exc l u s i ve ly on 
vehi c l e s  a nd mechan i c a l  e qu ipment t o  prov i d e  e f f e c t i ve c on
t r ol ( e . g . , mechan i c a l  method s )  hav e  the great e s t  potent i a l  
t o  a chi eve th i s  type o f  ene rgy s a v i ng s . 

Becau s e  o f  the r e l a t i v e energy i nt ens i vene s s  i n  the prod u c 
t i on a n d  f ormulat i on o f  s ome herb i c i de s , s i gn i f i c ant e ne rgy 
sav i ng s  can be a ch i e ved i n  the s e l ec t i on of  herbi c i d e s . In 
the produc t i on of h e rb i c i d e s , e s t i ma t es of  e ne rgy r e qu i r e
men t s  range f r om approx i ma t e ly 1 1 , 000 kc a l /lb . f o r  2 , 4-D t o  
5 0 , 0 00 k c a l / lb . f or g lyphosa t e  ( Table  7 - 1 9 ) . I n  the f ormu
l a t i on ,  packa g i ng and transpo r t  of herb i c i de s , ene rgy 
requi r ement s vary a c cord i ng t o  the t ype o f  f ormu l a t e d  
product . Pot ent i a l ly more s i gni f i c ant a r e  th e sav i ng s  wh i ch 
c a n  be a chi eved i n  the s e l e c t i on o f  h e rb i c i de c ar r i e r s  
( i . e . , oi l v s . wa t e r ) . I t  shou l d  be not e d  that any pot en
t i a l  energy s av i ng s  in the p r oduc t i on and f ormu l a t i on o f  
c e r t a i n  he rb i c i d e s  mus t  b e  w e i ghed c a r e f u l l y  aga i n s t  the 
qua nt i ty needed and t r eatment e f fe c t i vene s s .  

Ene rgy Rec ove ry . Me thod s wh i ch r e c ov e r  ene rgy r e s ou rc e s  
that otherwi s e  would be w a s t ed c a n  i nc r e a s e  the ove r a l l  
ene rgy e f f i c i ency of vege tat i on c on t r ol me thod s . O f  pr i ma ry 
i nt e r e s t  i s  the potent i a l  t o  a chi eve energy s a v i ng s  thr ough 
b i oma s s  u s e . Wa s t e  wood mat e r i a l  from veg e t a t i on management 
i s  a potent i a l  s ource o f  energy . Th e wood c ou l d  be u s ed 
e i the r a s  a f u e l wood or in th e manu f a c t u r e  o f  a lc ohol 
f u e l s . Al though s ome l a rge ma t e r i a l  i s  gene ra l ly pr e sent 
a l ong a transm i s s i on l i ne c or r i dor , most ma t e r i a l  i s  r e l a 
t i v e ly s ma l l  i n  s i ze . I n  addi t i on ,  l i tt l e  o f  the ma t e r i a l  
i s  d i r e c t l y  a c c e s s i b l e  t o  e x i s t i ng road s .  A s  a r e s u l t , the 
energy u s ed i n  the remova l  and t ra nsport o f  the mat e r i a l  i s  
l i k e ly t o  exc eed the ene rgy c ontent o f  the mat e r i a l . At 
th i s  t i me , r e c overy o f  wood w a s t e  und e r  norma l c ond i t i ons i s  
not c on s i d e r e d  a n  econom i c a l method t o  a chi eve ene rgy 
s a v i ng s . 

Conc l u s i on .  A veget a t i on management p r ogram w i th the ob j e c
t i ve o f  e f f i c i ent u t i l i za t i on o f  ene rgy r e sou rc e s  wou l d  
i nc orporate t h e  f o l lowi ng c on s e rva t i on f eatur e s : 

o Mi n i m i z e  need for subs equent t r i p s  and treatment by 
produc i ng l ong- t e rm veget at i on c ont r ol . 
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o Ut i l i z e  nonmechan i ca l  c ont rol method s , whe r e  f e a s ible . 

o U s e  prope r ly-s i z e d  and fue l -e f f i c i en t  vehi c l e s  and 
e q u i pment . 

o Fo r chem i c a l  c ont rol , apply herb i c i d e s  wh i ch r e qu i r e 
l e s s  ene rgy ( i n  formu l at i ons and c a r r i e r s ) p e r  
equ i va l ent un i t  o f  c ontrol . 

Beca u s e  ene rgy c onserva t i on ob j ec t i ve s  mu s t  be we i ghe d 
a ga i ns t  other p r ogram ob j ec t i ve s  ( e . g . , m i ni m i z e  c o s t , 
m i n i m i z e  adve r s e  envi ronment a l  ef f ec t s ) ,  s e l e c t i on o f  the 
most ene rgy e f f i c i ent c ontrol t echn i qu e s  w i l l  not a l ways be 
f ea s ib l e . 

Unavo i dabl e  Adv e r s e  Env i ronmenta l  E f f e c t s  Should 
The Proposed Progr a m  be Impl ement e d  

BPA ' s proposed veget a t i on management p r ogram i nvol ves  c on
t r o l  of  t a rget veg e t a t i on on ex i s t i ng r i ght s -o f -way and a t  
e x i s t i ng t ransm i s s i on f ac i l i t i e s . The program w i l l  u s e  
control t r e a tment s s e l e c t e d  from among spot chemi c a l , broa d 
c a s t chemi c a l , manua l ,  a nd b i ol og i c a l  m e thod s ba s ed o n  
c ons i d e r a t i ons o f  soc i ol og i ca l , ecolog i c a l , a n d  ec onom i c  
c ons equenc e s  o f  t r ea tment app l i c a t i ons a t  spec i f i c  s i t e s . 
Treatment s e l ec t i on and i mp l ement a t i on w i l l  be gu i d ed by the 
BPA Transm i s s i on Li ne Ma i nt enanc e S tandard and the m i t i ga 
t i on m e a s u r e s  d e s c r ibed i n  Chapt e r  4 .  ( Treatment s e l e c t i on 
gu i de l i ne s  a l so a r e  d i s c u s s e d  i n  Chapt er 5 . ) 

G i ven the above cha r ac t e r i s t i c s  o f  BPA ' s  propo sed program , 
i t s i mp lement a t i on i s  not expec t ed t o  c au se s i gn i f i cant and 
unavo i dab l e  adve r s e  i mpac t s  on the Pac i f i c  Nor thw e s t  env i 
ronment . U s e  o f  spot a nd broadc a s t  chem i c a l  c ont r o l  m e thod s 
w i l l  r e s u l t  i n  unavoi dab l e  i nt r oduc t i on s  o f  herb i c i d e s  i nt o  
envi ronment s o f  the Pa c i f i c  Northwe s t . Howev e r ,  no s i g n i f i 
c an t  adv e r s e  i mpact s a r e  ant i c ipa t e d . ( Th e  f at e , p er s i s 
t e nc e , a nd c ons equenc e s  o f  the s e  h e rb i c i d e  i nt r oduc t i ons a r e  
d i s c u s s e d  i n  the s ec t i on o n  Publ i c  Hea l th i n  th i s  chapt e r . ) 

Re l a t i onship Between Short -Te rm U s e s  o f  the Env i ronment 
and Ma i n t enanc e and Enhanc ement o f  

Long-Term Pr oduc t i v i ty 

Control o f  r i ght -o f -way and s ubs t a t i on veg e t a t i on const i 
t u t e s  a short - t e rm u s e o f  the e n v i r onment t o  m a i n t a i n  BPA ' s 
sys t em r e l i abi l i ty .  The r e s u l t i ng e f f e c t s on the env i ron
ment and p r oduc t i v i ty a r e  a l so e xpected to be short - t e rm . 
Vegetat i on wou ld c ont i nu e  t o  r e gr ow i n  a l l  s i t ua t i on s  whe r e  
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i t  i s  c on t r ol led . For exampl e ,  i n  the h i gh ly-p r od u c t i ve 
f o r e s t ed a r e a s  o f  we s t e r n  Oregon and Wash i ng t on , t a l l -grow i ng 
vegeta t i on would r equ i re c ontrol every 3 - 5  year s . The 
control method s u s e d  by BPA a r e  not expec ted t o  c a u s e  long
t erm d e c r e a s e  in the pr oduc t i v i ty of t r eated r i ghts-o f-way . 
The propos ed program the r e f or e  wou l d  ma i nt a i n  s i t e  produ c 
t i v i ty i n  the event that r i ght s-o f-way a r e  s ub s e quent ly 
c onverted to a gr i c u l t ure or other produc t i v e us e s . 

A short-t erm ( i . e . , s everal  yea r s ) l o s s  o f  s i t e  pr oduct i vi ty 
may oc c u r  i f  soi l per s i s t en t  herbi c i de s  ( e . g . , p i c l oram , 
d i c amba ) a r e  app l i ed t o  s i t e s  wh i ch m ay be l a t e r  c onverted 
to c r op s  or orcha rd s . The s e  r e l a t i vely per s i st en t  herb i 
c i de s  a r e  d egr aded t o  below phyt ot ox i c  l evel s i n  s everal  
year s :  th eref ore , no l ong-t erm decrea s e  i n  s i t e  prod uc t i v i ty 
i s  ant i c ipat ed . 

I r rever s ib l e  or I r re t r i evab l e  Commi tment s  o f  Re sourc es 
Shou l d  the Proposed Pr ogram be Impl emen t ed 

The c onsump t i on o f  f o s s i l  f u e l s  i n  the p r oduc t i on o f  herb i 
c i d e s  a n d  other c on t r o l  equi pmen t a n d  i n  the oper a t i on o f  
motor vehi c l e s  and appl i c a t i on e qu ipment c ons t i t u t e s  a n  
i r reve r s i b l e  a n d  i rr e t r i evab l e  c omm i tment o f  r e s o u rc e s . 
Th i s  c ommi tment o f  r e s ourc e s  wou l d  be m i n i m i zed , however , by 
s e l ec t i on o f  the most energy-e f f i c i ent c on t r o l  method f o r  
each appl i c at i on s i t e , g i ven t h e  absence o f  other 
c on s t r a i n t s .  

No othe r i r rever s i b l e  or i r r e t r i evab l e  c omm i tment s o f  
r e s ou r c e s  wi l l  r e s u l t  from th e propos ed program . 
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Ch apt er 8 

ENVI RONMENTAL REVI EW ,  CONSULTAT ION 
AND PERMI T REQU I REMENTS 

Int roduc t i on 

Th e f ed e r a l  government and the s t at e s have promu lgated a 
numbe r  o f  envi ronment a l  s t at u t e s  and regu lat i ons tha t plac e 
vari ou s r e qui rement s f or r e vi ew , c on su l t a t i on ,  and perm i t s  
o n  ac t i on s  proposed by agenc i e s  s u ch a s  Bonnevi l l e  Power 
Adm i n i s t r a t i on ( BPA ) . The s t at u t e s  a nd regulat i ons app l i 
c ab l e  t o  BPA ' s  program s and ac t i vi t i e s c a n  b e  grouped i nt o  
1 6  r e qu i r ement s ba s ed on t h e  envi ronment a l  c omponent s they 
a r e  d e s i gned t o  prot ec t ( s e e  BPA ' s " Check l i s t  o f  1 6 11 ,  
Dec ember 1 ,  1 9 81 ) . Th i s  chap t e r  examines  each o f  these  1 6  
requ i reme n t s  t o  d e t e rm i n e  wh i ch a r e  r e l evant t o  BPA ' s  
proposed vegetat i on management p r ogr am . 

I n  the f o l l owi ng sect i ons , th e provi s i ons o f  the 1 6  requ i re
ment s a r e  d e s c r i bed , th e r e l e vanc e o f  e ach r e qu i r ement t o  
t r ansmi s s i on fac i l i ty vegetat i on management i s  ana lyz ed , and 
the r easons why the requi r ement i s  r e levant or not i s  i nd i 
c a t ed . Fi na l ly ,  f or tho s e  requ i rement s that a r e  r e l eva nt , 
the means by wh i ch c ompl i anc e i s , or wi l l  be , a s su r e d  i s  
e xp l a i ned . 

Envi ronment a l  analy s e s  o f  BPA ' s vegetat i on management 
program o c c u r  at s everal d i f f e rent l eve l s  o f  p l anni ng and 
i mp l ement at i on .  Thi s progr ammat i c  E I S  gener i c a l ly a nalyz e s  
envi ronme nt a l  e f f ec t s ,  c ons t ra i nt s ,  and m i t i gat i on measures  
th at apply to  BPA ' s vegetat i on management program th roughout 
i t s  s i x-s t a t e  s er v i c e  area . Pro j ec t -l e v e l  analys e s  oc c u r  a s  
Ri ght-of-Way Ma i nt e nanc e Spec i a l i s t s  a nd oth e r s  d eve l op th e 
s i t e - spec i f i c  vege t a t i on management pre s c r i pt i on s  for 
vari ou s t r ansmi s s i on f ac i l i t i e s w i th i n  e a ch o f  BPA ' s four 
admi ni strat i ve Are a s  ( s e e  Chapt e r  5 ) . 

Depend i ng on the spec i f i c  envi ronme n t a l  r equ i rement , i t  may 
be sat i s f a c t o r i ly c omp l i ed w i th at the program- l e ve l ,  
pro j ec t - l e ve l , or  both l eve l s  o f  envi ronmenta l  analys e s . 
For examp l e , i n  som e  c a s e s ,  a n  envi ronment a l  requ i rement may 
be s a t i s f i ed c omp l et e ly by i nc orporat ing a part i c u l a r  
c on s t r a i n t  or m i t i gat i on mea s u r e  a s  a stand a rd prac t i c e  i n  
th e syst em-w i d e  veget at i on management p r ogram . I n  other 
c a s e s , c ompl e t e  c omp l i anc e i s  on ly p a rt i a l ly prov i d ed by 
i nc orpor a t i on o f  a m i t i gat ion measure  i n  the syst em-w i d e  
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pr ogr am ; s ub s equent s e l ec t i on and i mpl ementat i on o f  s i t e
spec i f i c  m e a s u r e s  i n  c a r ry i ng out i n d i v i du a l veget a t i on 
management pro j ec t s  i s  n e eded t o  c omp l e t ely s a t i s fy th e s e  
r equ i rement s .  

I n f ormat i on on the r e l evancy o f  the r e qu i r ement s and the 
l e ve l s  at wh i ch c omp l i anc e i s  a s su r e d  ( programmat i c a l ly or 
pr o j ec t - sp e c i f i c a l ly )  i s  s umma r i z ed i n  Tab l e  8 - 1 . Th e 
pa rt i c u l a r  veg e t a t i on control  m e thod s t o  wh i ch th e r e qu i r e 
ment s apply a r e  i nd i ca t ed a l so . 

The s ec ond s ec t i on o f  th i s  chapt e r  d e s cribe s the r e la t i on 
ships between t h e  envi ronmenta l  r equ i rement s and t h e  a l t er
nat i v e  program s und e r  c ons i derat i on i n  th i s  E IS . The f i na l  
s ec t i on i d ent i f i e s perm i t s ,  l i c e n s e s , and ent i t l ement s 
nec e ssa ry ,  i f  a ny , t o  i mp l ement BPA ' s proposed vegetat i on 
manag ement p r ogr am . 

Requ i r ement s ,  Re l evancy , a nd Comp l i anc e 

1 .  Env i ronment a l  Po l i cy 

De s c r ipt i on o f  Re qu i remen t s . The Na t i ona l Env i ronmental 
Po l i cy Ac t ( NEPA ) ( 4 2  USC 4 3 2 1  e t  s e q . ) and regu l a t i ons 
i s sued p u r suant to the Ac t e s t ab l i shed pol i c i es a nd proce
dur e s  f o r  a s su r i ng tha t  f ed era l ac t i on s  are c ons i s t ent wi th 
the nat i on ' s e nv i ronment a l  qua l i ty ob j ec t i v e s . NEPA d i re c t s  
that , t o  the f u l l e s t  ext e nt pos s i b l e , f e dera l agenc i e s a r e  
t o  c a r ry o u t  th e i r  programs i n  a c c ord anc e w i th NEPA p o l i c i es 
and pr ocedu r e s .  NEPA ' s  "ac t i on - f o rc i ng mechan i s m "  requ i r e s  
tha t  f ed e r a l a g enc i es u s e  a " sy s t emat i c , i nt erd i sc i pl i na ry 
approa ch " t o  a s s es s th e i mpa c t s  o f  "ma j or f e d e r a l  a c t i ons 
s i gn i f i cant ly a f f ec t i ng the qua l i ty o f  the human envi ron
ment . "  Regu l a t i on s  of the Counc i l  on Env i ronment a l  Qua l i ty 
( CEQ ) p r ov i de d e t a i led r equ i r ement s for i mplement i ng NEPA 
( 4 0 CFR Pa rt s 1 5 0 0 - 1 5 08 ) . 

The Depa rt ment o f  Ene rgy ( DOE ) h a s  adopt ed the CEQ regu la
t i on s  for i mp l ement i ng NEPA ( 1 0 CFR Pa rt 1 0 2 1 ) , and has 
e s t ab l i shed i t s  own f i na l  g u i d e l i ne s  f or i mp l ement i ng the 
proc edura l prov i s i on s  o f  NEPA ( 4 5  FR 2 06 9 4  as amend ed by 
4 7  F R  7 9 7 6  and 4 8  F R  6 8 5 ) . DOE ' s f i na l  g u i d e l i ne s  p r ov i d e  
supp lement a l  i mp l ement i ng proc edu r e s  r e qu i re d  by the CEQ 
regu la t i ons . 

Re l evancy to Vege ta t i on Ma nagement . DOE ' s  f i na l  g u i de l i ne s  
i n d i ca t e  tha t BPA ' s  propo s e d  veg etat i on management program 
r e qu i r e s  the p r eparat i on of th i s  E I S , i n  a c c ordanc e  w i th 
NEPA proc edu r e s .  
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Environmenta l 
Requirement 

1 .  Environmental 
Policy 

2 .  Endangered/ 
Threatened 
Species and 
Critical 
Habitat 

3 .  Fish and 
Wi ldlife 
Conservation 

4 .  Heritage 
Conservation 

5 .  State, Areuwide , 
and local Plan 
ilnd Progrill11 
Consi stency 

6 .  Coastal Munage-
ment Program 
Consist.ency 

7 .  Flocxlplains 

8, Wetlands 

9. FctLmlands 

Relevancy to 
Vegetiltion 
Manugement 

Yes 

Yes 

No Affirmat ive 
Requirements 

Yes 

No 

Yes 

No 

Yes 

Yes 

Tab le 8-1 . Sumnary of Requirements , Relevancy , and Compliance 

Relevancy by Type of 
Vegetation Control Methcd 
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Levels for Ccrnpliance 
With Requirement 

Programratic 
(This EIS) 

Partial 

Ccrnplete 
(as of May 15,  
1983) 

Partial 

Conplete 

Conplete 

Partial 

Proj ect-Level 
(Subsequent EA) 

Conplete 

Complete 

Canplete 

Means for Compliance 

Program EIS together with project-specific environrren
tal analyses "t iered" to generic prograrrrratic EIS . 

Project-specific environmental analyses verify no 
j eopardy to listed species or critical habitats or 
provide mitigution . 

Voluntary conservation of nongame fish and wildlife 
habitats . 

cetermination that vegetation managenent at existing 
facilities do not have an effect upcn known s ites , pro
tection of newly-discovered sites at BPA fac i l ities , 
SHPO consultation with respec t to BPA ' s  determinat ions 

(Nevertheless , there will be clearinghouse review) . 

" General consistency determination" in this EIS 

Incorpcration of measures for wetlill1d protection from 
herbicide contumination in progrilffi assures no unusuul 
circumstances in routine maintenance progrillll . 

Incorpcration of measures to protect farmland prcduc-
tivity in progrilm , implementation at project-leve l .  



Environrrental 
Requirement 

10 . Recreation 
Resources 

1 2 .  Permit for 
Structures in 
Navigable 
\•laters 

1 3 .  Permit for 
Discharges 
intc Waters "' of the U . S .  ""' ""' 

1 4 .  Permit for 
Right-of-Way 
on Public 
Land 

15 . Pol lution 
Control at 
F'ederc1l 
Faci lities 

lSa. Clean Air Act 

lSb. Clean Water Act 

l Sc .  Resource 
Conservation 
<md Recovery 
Act 

Relevancy by Type of 
Vegetation Control Method 

rl rl .µ 11! ,gj ro ro Ul 'CJ u u 
Relevancy to � 'd ·rl ·� ·rl u rl 8' Vegetation 'CJ ·rl ·rl ro � tl .µ .Q � � rl 
Management a �  0 

51 � · rl (fJ :r: ::s 01 --

Yes x x x x -

No 

No 

No (directly) 
Yes (indirectly) x x x x x 

No 

Yes x x - x -

Yes x x x x -

Table 8- 1 .  Cont ' d .  

Levels for Carq;iliance 
with Requirement 

Programnatic ProJect-Level 
(This EIS) (Subsequent FA) 

Partial Carq;ilete 

Partial Canplete 

Partial Ccmplete 

Partia l Canplete 

Means for Ccmpliance 

Maintenance ard enhancement of visual quality at or 
near recreational resources in cooperation with land 
rranagemGilt agencies. 

Cooperative developnent of R-0--W rranagement plans 
pursuant to Merroranda of Understanding with USFS and 
BIM. 

Inco:qx::Jration of measures to protect water quality 
in program , implementation of rrcasures at project-
leve l .  

Inco:qx::Jration o f  waste disposal procedures in program 
(R-0--W Maintenance Standards) ; implC!lT\OJ'ltation at 

project-level . 



Table 8-1 . Cont ' d .  

Relevancy by Type of 
Vegetation Control Method 

,.--; ,.--; Level s  for Canpliance +J <l) � ru rJ 
Relevancy to (f) 'O u u With Reqµirement B ·l! . .., ·� . .., 

Environrrental Vegetation u r-1 8' Prograrnrratic Project-Level 'O . .., . .., ru 
Rcquircrrcnt Managerrcnt � -e +J .Q i i r-1 (This EIS )  (Subsequent EA) Means for Ccrnpliance ��  0 >-< <l) . .., il1 ;r: il1 

1 5d .  Safe Drinking 
Water Act Yes x x - - - Partial Canplete Incorporation of measures to protect water quality in 

program, implsnentation of measures at pro j ect-level . 

1 5e .  Noise Control 
!\ct Yes x x x x - Partial Ccrnplete Canpliance with state and local noise control standards 

where they exist. 

1 5 f . Federal Insec-
ticide, Fungi-
cide , and 
Rodenticide 
!\ct Yes x x - - - Partial Canplete Incorporation of herbicide-use constraints into program 

( R--0-W Maintenance Standard) ; implsnentation during 
field operation s .  

"' 1 5 g .  Toxic StID-.,,. 
lJ1 stances 

Control Act No 

1 6 .  Energy Con-
servation at 
Federal 
Facilities Yes x x x x x Canplete - BPA ' s " General Operations Plan" for energy oonservation 

covers vehicles and equiprrent used in vegetation 
management . 



Means f o r  Sat i s fy i ng the Requ i r ement s .  The pr e s ent g ener i c  
programmat i c  E IS ha s been prepared t o  sat i s fy NEPA , CEQ 
g u i d e l i ne s ,  and DOE requ i r ement s .  Th e a na lys i s  i n  the E I S  
i s  gener i c  becau s e  i t  evaluat e s  " ac t i ons wh i ch ha v e  r e l e vant 
s i m i l ar i t i e s ,  s uch as c ommon t i m i ng ,  i mpact s ,  a lt ernat i ve s ,  
method s  o f  i mp l ement at i o n ,  medi a ,  o r  sub j ec t  mat t e r '' [ 40 CFR 
1 5 0 2 . 4 ( c )  ( 2 ) ] .  The E IS i s  progr ammat i c  becau s e  i t  l ook s a t  
" proposa l s  or part s of  proposa l s  wh i ch a r e  r e l a t e d  t o  each 
other c l os e ly enough t o  be , i n  e f f ec t , a s i ng l e  c ou r s e  o f  
ac t i o n "  [ 40 CFR 1 5 0 2 . 4 ( a ) ] .  Th i s  gener i c  progr ammat i c  E I S  
evaluat e s  a nd c on s i d e r s  a lt ernat i ve vegetat i on c on t r o l  
method s and a l t ernat i v e  t r a nsmi s s i on f ac i l i t i e s  vegetat i on 
management progr ams . I t  h a s  been p r epared i n  ord e r  t o  
provi d e  BPA wi th the requi s i t e  env i ronment a l  i nf orma t i on s o  
that i t  may make a n  envi ronment a l ly we l l- i nf ormed d ec i s i on 
wi th r e spec t t o  s e l ec t i ng i t s  f u t u r e  veget a t i on manag ement 
p r og r am . 

Th i s  E IS i s  c onc e i ved a nd wr i t t en a s  a broad c ompr ehen s i v e  
background document t o  wh i ch s ub s equent env i ronment a l  
analyse s  c an b e  t i ered i n  a c c ordanc e w i th CEQ r e g u l at i ons a t  
4 0  CFR 1 5 0 2 . 2 0 .  Ti eri ng i s  done i n  ord e r  t o  e l i m i nat e 
r epet i t i ve d i s c us s i ons o f  the same i s su e s  and t o  f oc u s  on 
the actua l i s sue s r i p e  for dec i s i on at each leve l o f  env i 
ronment a l  r e vi ew . Thi s  broad E IS c ov e r s  the veget a t i on 
management program g en er i c a l l y ; subs equent env i ronment a l  
analy s e s  w i l l  f oc u s  on more s i t e- sp ec i f i c i s s ue s ,  whi l e  
i nc o rporat i ng by r e f erenc e the d i s c us s i ons o f  i s sue s i n  the 
broad E IS . 

2 .  Endang ered and Threat ened Spec i e s and Cr i t i ca l  Habi t at 

De s c ript i on of Requ i rement s .  Fed e r a l  pol i c i e s  and proc e 
dures  f or p r o t ec t i ng e ndang ered a n d  th r e a t ened sp ec i e s o f  
f i sh ,  w i ld l i f e , a n d  p lant s a r e  e s t ab l i she d  by th e Enda ng e r ed 
Spec i e s  Ac t ( 1 6 U SC 1 5 3 6 )  a nd r e g u l a t i ons i s su ed p u r s uant t o  
the Ac t .  The pu rpos e s  o f  the Ac t a r e  t o  provi d e  mechani sms 
f or c on s e rvat i on of endang ered and threat ened spec i e s a nd 
the hab i t a t s  upon wh i ch they depend , and t o  a chi e v e  the 
g oa l s  o f  i nt ernat ion a l  t r e a t i e s  a nd c onvent i ons r e lat ed t o  
endang e r e d  spec i e s . Und e r  the Ac t ,  the Secret a ry o f  the 
I nt er i or i s  r equ i red t o  d e t erm i ne wh i ch sp ec i e s a r e  
endangered o r  th reat ened and t o  i s su e  regulat i on s  f or 
prot e c t i on o f  those sp ec i e s . 

S e c t i on 7 o f  the Ac t r e qu i re s  f ed e r a l  agenc i e s  t o  c on s u l t  
w i th the U . S .  Fi sh a n d  Wi ld l i f e  Ser v i c e  or the Nat i ona l 
Ma r i ne Fi sh er i e s  Se r v i c e  i n  o rd e r  t o  ensure  that a c t i ons 
they author i z e , f und , or c a r ry out d o  not j eopa rd i z e the 
c onti nued e x i s t enc e of a l i st ed sp ec i e s  or r e su l t  i n  th e 
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adv e r s e  mod i f i c a t i on or d e s t ruct i on o f  the i r  c r i t i c a l  
habi t a t . Upon d e t e rm i na t i on tha t a n  endangered or th rea t 
ened spe c i e s  may b e  p r e s ent i n  the a r ea o f  a proposed 
ac t i on ,  the r e spons i b l e  agency mu s t  c onduc t a b i ol og i c a l  
a s s e s s ment t o  i d enti fy how the l i s t e d  spe c i e s m i ght b e  
a f f e c t ed . The bi olog i c a l  a s s e s sment may b e  p e rformed a s  
part o f  a n  env i r onmenta l  a s s e s sment o r  E I S  pursuant t o  NEPA . 

Re l e va ncy to Vege ta t i on Management . Veget a t i on management 
a c t i vi t i e s i n  general have the potent i al to adve r s ely a f f e c t  
endangered and threa t ened spe c i e s  o f  f i sh ,  wi l d l i f e ,  and 
p l ant s i f  s uch spec i e s  or the i r  habi t a t s  are l oc a t e d  on 
r i ght s -o f -way requ i r i ng t r ea tment of vegetat i on . The r e fore , 
pot ent i a l  i mpact s on these spec i e s  o r  habi ta t s  m u s t  be 
addre s s e d  d u r i ng the E I S proce s s . 

Means for Sat i s fy i ng Requ i rement s . Ba sed on exam i na t i on o f  
c u r rent l i t e rature and c onsu l ta t i on wi th Endang e r e d  Spec i e s  
O f f i c e s  o f  the U . S .  F i sh a nd W i l d l i fe Se r v i c e  ( USFWS ) ,  no 
o f f i c i a l ly-l i st e d  spec i e s , spe c i e s  proposed for l i s t i ng ,  or 
c r i t i ca l  hab i ta t s  w i l l  be a f f e c t e d  a d v e r s e ly by BPA ' s  v ege
t at i on management program . No proposed or l i s t e d  enda nge r ed 
or threatened p l ant spec i e s  occur i n  prox i mi ty t o  t r ans
mi s s i on fac i l i t i e s  in BPA ' s s i x- s ta t e  s e r v i c e  area ( s e e  
Chap t e r  7 ,  s e c t i on o n  Veg e ta t i on ) . 

Two prot ec t ed f i sh spe c i e s  ( f ound i n  Oregon and Wyom i ng ) d o  
not oc cur i n  c ount i e s wher e  BPA ope r a t e s  t ransmi s s i on f a c i l
i t i e s . A p r ot e c t e d  but t e r f ly spe c i e s  i nhabi t s  two ( and 
poss ibly a th i rd ) l oca l i zed a re a s  i n  Or egon ; howeve r ,  none 
i s  nea r  BPA transm i s s i on f a c i l i t i e s . 

A number o f  l a rg e , mobi l e  b i rd a nd mamma l spec i e s  that a r e  
of f i c i a l ly-protected  oc c u r  i n  s t a t e s  a nd c ount i e s  o f  BPA ' s  
s e r v i c e  a rea . Du e t o  the i r  mobi l i ty ,  the f ac t  that a BPA 
r i ght-o f-way would const i tu t e  a v e ry sma l l  proport i on of a ny 
one animal ' s  home rang e , and the f a c t  that herb i c i d e s  pro
posed for u s e  by BPA have l ow t ox i c i ty l e ve l s  and d o  not 
b i oa c c umu l a t e ,  no adve r s e  e f fe c t s  on the s e  spec i e s  w i l l  
occu r . I n  f o r e s t e d  a re a s , r i ght -o f -way brush control wi l l  
e nha nc e the hab i t a t s  o f  three prot e c t ed large mamma l spec i e s 
( i . e . , gray wol f , g r i z z l y  bea r , and Columb i a n  whi t e -ta i l e d  
d e e r ) by p r o v i d i ng t r a v e l  c o r r i do r s  a n d  h i ghly produc t i ve 
ope n  habi t a t s  ( s ee Chapt e r  7 ,  Wi ld l i f e ) . 

As provi ded i n  Sec t i on 7 ( c )  o f  the Endangered Spec i e s Ac t ,  
BPA ' s  proposed veget a t i on management program w i l l  not 
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j e opard i z e the c ont i nued e x i s t ence o f  a ny threa t ened or 
endang e r ed spec i e s ,  or adve r s e l y  mod i fy the i r  c r i t i c a l  
habi tat s .  

3 .  F i sh and W i ld l i f e Cons ervat i on 

De s c r ipt i on of Requ i rement s .  The Fi sh and Wi ld l i f e  Coord i 
nat i on Ac t ( 1 6  USC 6 61 e t  s e q . ) requ i re s  f ed e r a l  a genc i e s 
und e rtak i ng pro j ec t s  a f f ec t i ng wat e r  r e sou rc e s  t o  c on s u l t  
w i th the U . S .  F i sh a n d  W i l d l i fe S e rv i c e  i n  ord er t o  c on s e rve 
or i mprove w i l d l i f e resourc e s . As pa rt o f  the consultat i on 
proc e s s , report s and r e c ommendat i ons o f  the U . S .  F i sh and 
W i l d l i f e  Se r v i c e  are requ i r ed to be i nc luded i n  f ed e r a l  
wa t e r  pro j ec t  r eport s .  

The F i sh a nd Wi l d l i f e  Conservat i on Ac t o f  1 9 80 ( 1 6 USC 2 901 
e t  s e q . ) encourages f eder a l  agenc i e s  t o  conserve and t o  pro
mote conserva t i on of  nongame f i sh and w i ld l i f e and the i r 
hab i t at s , t o  the max i mum e x t e nt pos s ib l e  w i th i n  e ach 
agency ' s  s tatutory r e spons i b i l i t i e s . The Ac t p l a c e s  no 
a f f i r�at i v e  requ i remen t s  on federa l agenc i e s . 

Re l evancy to Vegetat i on Management . Veget at i on management 
doe s not control or mod i fy wat e r  r e sourc e s  w i th i n  the 
mean i ng of the F i sh a nd W i l d l i f e Coord i nat ion Ac t ;  the Ac t 
the r e fore i s  not rel evant t o  BPA ' s propos ed ac t i on . 

The F i sh a nd W i l d l i fe Conse rvat i on Ac t of  1 9 80 d o e s  app ly 
to BPA ' s vegetat i on management program i n  that management 
a c t i vi t i e s can be i mpl emented i n  a manner that c onse rves 
nongame f i sh and w i ld l i f e  and the i r  habi t at s .  

Means f or S a t i s fy i ng Requ i r ement s . A s t a t ed purp o s e  o f  
BPA ' s veg e t at i on manag ement program i s  the prot ec t i on and 
e nhanc ement of env i r onmental qua l i ty ,  i nc l ud i ng nongame 
w i l d l i f e hab i t at s .  BPA ' s propos e d  pr ogram , wh i ch i nc l u d e s  
u s e  o f  b i o l og i c a l , manua l , spot ch em i c a l , a nd broad c a s t  
chem i c a l  method s w i l l  general l y  bene f i t  w i l d l i f e  i n  f o r e s t e d  
a r ea s . Ma i n t enance of  r i ght s-o f-way thr ough f or e s t ed a r e a s  
i nc r ea s e s  the d i ver s i ty a nd abundanc e of  w i ld l i f e spec i e s  
( game spe c i e s s uch a s  e lk a nd d e e r  i n  part i cul a r )  by pro
v i d i ng produc t i ve ope n  hab i ta t s  and edge e f f e ct . 

I n  a dd i t i on ,  s ome s l i ght potent i a l  e x i s t s  f or a d v e r s e  
i mpa c t s  o n  w i l d l i f e habi t a t s  ( s e e  Chapt e r  7 ,  Wi l d l i f e ) . 
Pot ent i a l  adv e r s e  i mpac t s  w i l l  be a vo i ded by l i m i tat i on o f  
broadca s t  chem i c a l  t r e a tment s t o  h i gh dens i ty s t and s o f  
t arg e t  spec i e s  ( thus pr event i ng e l i m i nat i on o f  nontarg et 

2 4 8  



p l ant s a nd e nhanc i ng habi tat d i ve r s i t y )  a nd by obs e r vanc e o f  
s t ream bu f f e r  zone s du r i ng broadc a s t  herbi c i d e  appl i c at i on s . 
Th e s e  m i t i gat i on m ea sur e s  whe n  obs e rv e d  d u r i ng p r o j e c t- l e ve l  
s e l ec t i on o f  c ontrol method s f o r  i nd i vi dual  manag ement uni t s  
w i l l  e nsur e p r ot ect i on and e nhanc ement o f  nongame f i sh a nd 
wi ld l i f e  hab i tat s ,  i n  acc ordanc e w i th the Fi sh and Wi ld l i f e  
Con s er vat i on Ac t o f  1 9 80 . 

4 .  He r i t age Cons e rvat ion 

De scr i pt i on o f  Requi rement s .  A number o f  f ed e r a l  l aws a nd 
regul at i on s  have been promu lgated t o  prot e c t  th e nat i on ' s  
hi stori c a l , c ul t u r a l , and p r ehi s t or i c  r e sourc e s .  Th e s e  
i nc lude t h e  Na t i ona l Hi st o r i c  Pre s er vat i on Ac t ,  the Arche
o l og i c a l  a nd Hi s t ori c Pr e s ervat i on Ac t ,  th e Arch eolog i c a l  
Re sourc e s  Prot ect i on Act ,  th e Amer i c a n  Ind i an Re l i g i ous 
F r e edom Ac t ,  the Na t i ona l Na t ura l La ndmarks Pr ogram , a nd the 
Wor l d  Her i t ag e  Li s t . 

Pu r s uant t o  the Na t i ona l Hi s t ori c Pr e s e r vat i on Ac t ,  the 
e f f ec t s  of a ny f ed era l or f ed era l ly-as s i s t e d  und e rt ak i ng on 
hi s t o r i ca l ,  c u l t u r a l , or  a rch eolog i c a l  r e sourc e s  m u s t  be 
evaluated . An " e f fec t "  i s  d e f i ne d  as any cha ng e  in the 
qua l i ty of the cha r ac t er i s t i c s  th at qua l i fy the r e sourc e f or 
prot ec t i on und e r  th e law ( 3 6  CFR Pa r t  8 0 0 ) . For prop e rt i es 
on or e l i g i b l e  f or the Na t i ona l Re g i ster  o f  Hi s t or i c  Plac e s ,  
the r e spon s i b l e  f ed era l agency m u s t  c onsu l t  wi th the Stat e 
H i s t or i c  Pr e s er vat i on O f f i c e r  ( SH PO ) regard i ng a ny p ot ent i a l  
adver s e  e f f ec t s  o n  r e sou rc e s  o f  h i s t or i c , a rch i t ec t ur a l , 
a rch eol og i c a l , or  c u l t u r a l  s i gn i f i c anc e . 

Th e Archeolog i c a l  and Hi s tor i c  Pres ervat i on Ac t and the 
Arch eolog i c a l  Re sourc e s  Protec t i on Ac t s a feguard h i s t ori c a l  
and a rche o l og i c a l  r e source s from d amage or los s t o  
f ed e r a l ly-sponsored or perm i t t ed pr o j ec t s  and f r om e x c a
vat i on or r emova l from f ed e r a l and Ind i a n  land s .  The 
Ame r i c an I nd i an Re l i g i ous F r e edom Ac t a s sures  that f ed e r a l  
ac t i v i t i e s  d o  not i mpa i r  ac c e s s  t o  r e l i g i ou s  s i t e s  a n d  wi l l  
not a f fect  c er emon i a l  r i t es o f  Ame r i c an I nd i an s . 

The Department o f  Int e r i or admi ni s t e r s  the Nat i ona l Natura l 
La ndmar k s  P r ogr am a nd the Wor l d  H e r i tage Li s t  t o  i d ent i fy 
and encourage pres ervat i on o f  landma r k s  o f  nat i ona l s i gni f i 
c anc e a nd o f  out s t and i ng u n i v e r s a l  s i gn i f i c anc e t o  mank i nd , 
r e spect i ve ly . Ne i ther o f  the s e  program s ,  howe v e r , p lac e s  
a f f i rmat i ve r equ i r ement s o n  f ed e r a l  agenc i es t o  p r o t e c t  the 
landma rk s l i s t ed . 
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Re l evancy to Vegetat i on Management . Veg etat i on management , 
a s  prac t i c ed by BPA , occu r s  only on ex i s t i ng transmi s s ion 
l i ne r i gh t s-o f-way , a l ong e x i s t i ng access  road s ,  a nd w i th i n  
the bound a r i e s o f  ex i s t i ng subs t a t i ons and m i crowave s t a 
t i ons . Re sourc e s  o n  o r  e l i g i bl e f o r  the Na t i onal  Re g i s t e r  
of  H i stor i c  Plac e s  tha t  e x i s t  o n  s u ch s i t e s  pr e sumably have 
been d i s c overed du r i ng p r e v i ou s  c onstruc t i on and operat i ons 
a c t i v i t i e s . 

I n  the u n l i kely e vent that a h e re tofore u n i dent i f i ed 
Nat i ona l Reg i s t e r  s i t e  i s  d i s c overed a t  ex i st i ng BPA trans
m i s s ion f a c i l i t i e s  and wou l d  be a f fect ed by BPA ' s pr ogr am , 
BPA w i l l  s u spend vegetat i on management a c t i v i t i e s  i n  the 
v i c i ni ty of the s i t e  a nd w i l l  f o l low r e c ommendat i ons of the 
Adv i sory Counc i l  on Hi s t or i c  Pr e s ervat i on ( s e e  3 6  CFR 
80 0 . 7 ) . The s e  r e c ommendat i ons p e rt a i n  pr i mar i ly t o  
r e sourc e s  d i scovered d u r i ng c ons truc t i on pro j e c t s  by f ed e r a l  
agenc i e s . 

An e f f ec t  upon a Nat i ona l Re g i s t e r  s i t e  o c c u r s  when the r e  i s  
a change , bene f i c i a l  or advers e ,  i n  the qua l i ty o f  the s i t e  
that or i g i na l ly qua l i f i ed i t  f or i nc lu s i on i n  the Na t i ona l 
Reg i st e r  [ 3 6 CFR 80 0 . 3 ( a ) ] .  Fu rthe rmor e ,  the e f f e c t  upon 
t he s i t e c a n  be an a dv e r s e  e f f ec t  when there a r e  a l t e rat i ons 
i n  the prope rty ' s  sur round i ng env i ronment or a n  i nt roduc t i on 
o f  v i sual  e l eme nt s not c ompat ible  w i th the s i t e  [ 3 6  CFR 
8 0 0 . 3 ( b ) ] .  Howe v e r , BPA ' s vegeta t i on management act i v i t i e s 
oc cur only w i th i n  the bounda r i e s  o f  e x i s t i ng t r ansmi s s i on 
l i ne r i gh t s - o f -way , ac c e s s  road s ,  and subs t a t i on and 
m i cr owave yard s .  

Any change i n  the qua l i ty o f  th e s i t e ,  a ny a l t e r a t i ons i n  
the surround i ng environment o f  a Nat i ona l Reg i s t e r  s i t e , or 
any i nt roduc t i on o f  i nc ompa t i b l e  v i sua l e l eme nts  w i th 
r e spect  t o  the s i t e , wou l d  ha v e  oc c u r r e d  a t  the t i me tha t  
t h e  fac i l i t i e s were  f i r s t  c on s t r u c t ed . Subs equent per i od i c  
vegetat i on manag ement me r e l y  ma i nt a i ns the v i su a l  s t a t u s  quo 
r e su l t i ng f r om th i s  i n i t i a l  c onst ruct i on of the f ac i l i t i e s . 
Acc ord i ng ly ,  veg et a t i on control  a t  ex i st i ng fac i l i t i e s does 
not c onst i tut e a n  " e f f e c t "  a s  that t e rm i s  d e f i ned in  36  CFR 
80 0 . 3 ( a ) . The same i s  true  w i th r e spect  t o  the i mpa c t s  o f  
BPA ' s  vegetat i on management a c t i v i t i e s  upon Nat u r a l  Land
mark s ,  Hi s t or i c a l  Landma rk s ,  and Wor l d  He r i tage Prop e rt i e s . 

BPA veget at i on management a c t i v i t i e s w i l l  have no e f f e c t  on 
a c c e s s  to Nat i ve Ame r i can re l i g i ou s  s i t e s  or on the i r  
c e remon i a l  r i t e s . 
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Means for  Sat i s fyi ng Requ i rement s . Comp l i anc e w i th f ed e r a l  
requ i r ement s c onc erni ng he r i t age c onse rvat i on i s  l a rge ly 
provi ded for  a t  the programmat i c  l ev e l  o f  the E IS beca u s e  
vegetat i on management a c t i v i t i e s , i n  genera l ,  d o  n o t  have a n  
e f f ec t  upon Na t i onal Re g i s t e r  s i t e s . Wi th r e spect  t o  here
t o f ore u n i d ent i f i ed Na t i ona l Reg i s t e r  s i t e s  a t  ex i s t i ng BPA 
f ac i l i t i e s ,  c omp l i ance would be provi ded f or d u r i ng p r o j ect
l ev e l  plann i ng . Mor e  spec i f i ca l ly , shou l d  such a s i t e  be 
d i scovered at an ex i s t i ng BPA f ac i l i ty ,  a nd i t  i s  d e t e rm i ned 
that i t  wou l d  be a f f ec t e d  by BPA ' s program , vegetat i on 
management act i vi t i e s  wou l d  be s u sp ended i n  the v i c i n i ty o f  
the s i t e ,  a nd the Advi sory Cou nc i l ' s  pre s c r i pt i on s  f o r  
protec t i on o f  newly d i sc overed prop e rt i e s ( 3 6 C F R  8 0 0 . 7 )  
wou l d  be adhe r ed t o . BPA w i l l  c onsu l t  w i th each o f  the 
S t a t e  H i s t or i c  Pr e se rvat i on O f f i c er s  ( SH POs ) i n  i t s  s e r v i c e  
a r ea r ega rd i ng the above d e t e rm i na t i on w i th r e spect  t o  the 
e f f e c t  of BPA ' s proposed vegetat ion management progr am . 

5 .  S t a t e , Ar eawi d e , and Loca l  Pl a n  and Program Con s i s t ency 

De s c r i  t i on of Re u i rement s . Th e Int ergove rnmental 
Cooperat i on Ac t I CA o f  1 9 6 8 ( 4 2 USC 42 3 3 )  and O f f i c e  o f  
Management and Budget ( OMB ) C i rc ul a r  No . A-9 5 ( 41 F R  4 0 5 2 ,  
January 1 3 ,  1 9 7 6 )  requ i r e coord i na t i on o f  f edera l a i d  
pr ogr ams w i th s t at e ,  a r eawi d e , and l oc a l  c ompr ehen s i ve 
p lann i ng . The I CA e st abl i shed a na t i ona l pol i cy for  i nt e r 
gove rnment a l  c oord i nat i on a nd c ooperat i on ,  and r e qu i r e s  
c ons i s t ency t o  the max i mum e x t e n t  prac t i c ab l e  between 
f ed e r a l  a i d  f or d e ve l opment p u rposes  and s t a t e ,  r eg i ona l , 
and local  plann i ng . 

OMB C i rc u l a r  A-95  e s tabl i shed a system for  not i f i cat i on and 
revi ew of s t at e a nd l oc a l  app l i cat i on s  for  f ed e r a l  as s i s 
t anc e a nd f or c onsu l t a t i on r egard i ng d i rect  f ed e r a l  d e ve lop
ment pro j ec t s .  Th i s  A-95  revi ew sys t em a l s o  prov i d e s  a 
mechani sm for  d i s semi na t i on o f  E I S s , e nv i ronment a l  a s s e s s 
ment s ,  and other analys e s  prepa red by f ed e r a l  agenc i e s  t o  
i nt e r e s t ed s t a t e  and l o c a l  g overnment agenc i e s f or c omment s 
a s  requ i red by NEPA . Va r i ou s  stat e a nd a r eawi d e  c l e a r i ng
hou s e s  f ac i l i t a t e  the not i f i c a t i on ,  revi ew ,  and d i s s em i na
t i on o f  pro j ec t  plans and E I S s ,  as spec i f i ed by OMB Ci rc u l a r  
A-9 5 . 

Re l evancy t o  Veget at i on Management . The r equ i rement s o f  I CA 
and OMB Ci rcular A-95  a r e  not r e l e vant t o  BPA ' s  proposed 
vegetat i on management program . Ma i nt enanc e o f  t r ans m i ss i on 
fac i l i t i e s vegetat i on i s  n e i ther a d i r e c t  f ed e r a l  d ev e l op
ment nor a f ed e r a l ly-a s s i s t ed pr o j ec t  w i th i n  the mea n i ng o f  

2 5 1  



the Ac t or the OMB C i rc u la r ; i t  i s  r ather a f orm o f  rou t i ne 
ma i n t enanc e . The r e f or e , BPA ' s propose d  ac t ion doe s not 
requ i re c l ear i nghouse r e v i ew . BPA w i l l , neve rthe l e s s ,  u s e  
the c l e a r i nghou s e s  t o  c i rcula t e  th i s  E I S  t o  s t a t e ,  r eg i ona l ,  
a nd local  agenc i e s ,  and thereby prov i d e  them a n  opport un i ty 
t o  c omment . 

6 .  Coa s t a l  Ma nagement Progr am Cons i st ency 

De s c r i pt i on of Requ i rement s .  The Coa s t a l  Zone Management 
Ac t ( 1 6 U SC 1451 et s e q . ) o f f e r s  gr ant s to c oa s t a l  s t a t e s  
for the deve l opment o f  comprehens i ve , long-range c oa s t a l  
management p l ans m ee t i ng br oad s t atutory c r i t e r i a ,  a nd f or 
s t a t e  i mp lemen t a t i on of  the s e  p l a n s  f o l l ow i ng f - � r a l  
appr ova l .  The Ac t i s  adm i n i s t e red b y  t h e  Na t i o� • l  Oc ean i c  
and Atmospher i c  Adm i ni s trat i on ( NOAA ) . Each c oa s t a l  manage
ment plan m u s t : i de nt i fy c oa s t a l  zone bounda r i e s ;  d e f i ne 
permi s s ib l e  land and wa t e r  u s e s w i th i n  the coa s t a l  zone ; 
i nventory and d e s i gnat e  a r e a s  o f  part i cu lar c oncern w i th i n  
the coa s t a l  zone ; i dent i fy mea n s  by wh i ch the s t a t e  propo s e s  
t o  e x e r t  c on t r o l  o v e r  l and a n d  w a t e r  u se s ;  e s tabl i sh gu i de
l i nes  f or pr i or i t i e s o f  u s e s  w i th i n  part i c u l a r  a r ea s ; and 
d e scr ibe the organ i za t i ona l s t r uc t u r e  pr opo sed to i mp l ement 
the management program . 

W i th i n  the BPA s e r v i c e  a r e a , s t a t e  coast a l  zone management 
p lans have been c omp l e t e d  by the s t at e s  of  Wa sh i ngt on and 
Or egon . 

Of part i c u l a r  i mportance t o  BPA i s  the Ac t ' s  f ed e r a l  cons i s
t ency requ i rement s :  " Ea ch fede r a l  agency c onduc t i ng or 
support i ng a c t i v i t i e s  d i re c t ly a f fect i ng the c o a s t a l  z one 
sha l l  conduc t or suppo r t  tho s e  a c t i v i t i e s  in a manne r whi ch 
i s ,  t o  the max i mum e x t ent pr a c t i c able , c ons i st ent w i th 
approved s t a t e  management program s "  ( Se c t i on 3 0 7 [ c ] [ l ] ) . 
Federal a genc i e s under t ak i ng d ev e l opment pr o j e c t s  d i r e c t ly 
have a s i m i l a r  c ons i st ency requ i rement ( Sec t i on 3 0 7 [ c ] [ 2 ] ) . 

NOAA has pr omu lgated r e gu l a t i on s  i mpl ement i ng the Act ' s  
federal  c on s i s t e ncy requ i r ement ( 1 5 CFR Pa rt 9 3 0 ) . The 
r e gulat i ons br oad ly d e f i ne " f eder a l  a c t i v i ty "  a s  a ny 
func t i ons perf ormed by or on beha l f  o f  a f edera l agency i n  
the ex erc i se o f  i t s  s ta t u t ory r e spon s ib i l i t i es , w i th the 
exc ept i ons of l i cense s ,  perm i t s ,  or federa l a s s i s t ance to an 
app l i cant agency . The regulat i ons requ i re f ed e r a l  agenc i e s  
t o  mak e  f i nd i ng s  a s  t o  whe ther the i r  a c t i v i t i e s  d i rec t ly 
a f f ec t  the coast a l  zone , a nd t o  prov i de s t a t e  agenc i e s w i th 
c ons i s t ency d e t e rm i na t i on s  for a c t i v i t i e s  wh i ch a r e  found t o  
d i r ec t ly a f f ec t  the c oa s t a l  zone . Fed e r a l  agenc i e s a r e  
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encouraged t o  u s e  e x i s t i ng not i f i ca t i on procedure s ,  such a s  
f o r  revi ew o f  NEPA document s ,  t o  prov i d e  c ons i s t ency d e t e r 
m i nat i ons t o  s t a t e  agenc i e s . S t a t e  agenc i e s  a r e  r e qui red t o  
r e spond w i th i n  4 5  days a s  t o  the i r  a gr eement or d i s a greement 
w i th the c ons i st ency d e t ermina t i on .  

For r epea t e d  a c t i vi t i e s  ( such a s  ongoing ma i nt enanc e )  whi ch 
have d i r e c t  e f f ec t s on the c oa s t a l  z one , the NOAA r e gula
t i ons a l l ow the federal  agency to " d e v e l op a gen e r a l  c ons i s 
t ency det e rm i nat i on ,  ther eby a vo i d ing the nece s s i ty o f  
i s s u i ng s eparate  c on s i s t ency det e rm i nat i on s  f o r  e a ch i ncre
mental a c t i on c ont r ol l ed by the ma j or a c t i v i ty "  ( 1 5 CFR 
9 3 0 . 3 9 ) . The general  con s i s t ency d e t e rm i na t i on may be u s ed 
only when the federal  agency f i nd s  that the i nc r ement a l  
ac t i ons a r e  ( 1 )  r epe t i t i ve or per i od i c , ( 2 )  substant i a l l y  
s i mi lar i n  nature , and ( 3 )  i nd i v i dua l ly have i n s i gn i f i cant 
i mpac t s  on the c oa s t a l  zone when p e r f ormed separa t ely . 

The NOAA r egu lat i ons a l so d e f i ne the requi red c ont ent s of  a 
c ons i s t ency d e t e rm i nat i on .  The consi st ency d e t e rm i na t i on 
must ( 1 )  i nd i c a t e  whether the a c t i v i t y  w i l l  be undert aken i n  
a manner wh i ch i s  c ons i s t ent t o  the maxi mum extent prac
t i c able wi th the c oa s t a l  zone management pr ogra m ;  and ( 2 )  
i nc l ude a d e t a i l ed d e s c r i pt i on o f  th e ac t i v i ty ,  the d i r e c t  
c oa s t a l  z one i mpac t s  o f  t h e  a c t i v i ty ,  a n d  i nforma t i on 
su f f i c i ent t o  suppor t  the c ons i st ency d e t e r m i na t i on . 

Re l e vancy to Vegeta t i on Management . Al though BPA ' s p r oposed 
vegetat i on management program i nvol v e s  no acqu i s i t i on of  
r i ght-of-way or no f ac i l i ty c onst ruc t i on ,  s ome d i r e c t  
e f f ec t s  o n  na tural  a n d  soc i a l  c oa s t a l  re sou rc e s  wi l l  occ u r . 
The re f or e  BPA i s  r e qu i red t o  make a d e t e rm i na t i on that i t s  
ac t i v i t i e s  a r e  c on s i st ent w i th approved c oa s t a l  management 
p r ograms of Or egon a nd Wa sh i ng t on . Becau s e  BPA vegetat i on 
management i s  r epe t i t i ve w i th s i m i l a r  i mpa c t s  on the c oa s t a l  
z one , a general c on s i s t ency d e t e r m i nat i on i s  appr opr i at e . 

Means for Sat i sfyi ng Requi r ement s .  

Or egon Coa s t a l  Management Pr ogram . I n  ord e r  t o  be c on s i s
tent w i th Oregon ' s  Coa s t a l  Management Program , an a c t i vi ty 
must c onf orm t o  s t a t ewi de p l a nn i ng Goa l s  and Gu i d e l i ne s ,  
l oc a l  government c omprehens i v e  plans ( whe r e  approved ) ,  and 
app l i c able s t a t e  s tatut e s . Th e c ompat ibi l i ty o f  BPA ' s 
propos ed program w i th va r i ou s  s t a t e w i d e  Goa l s  and Gu i d e l i ne s  
i s  d ocumented i n  Tab l e  8 - 2 . For d e t a i l s  o f  i mpact analy s e s , 
s e e  Chap t e r  7 sect i on s  on Soi l s ,  Vegetat i on ,  Wat e r  Qua l i ty 
a nd Fi she r i e s , Wi l d l i f e ,  Vi sua l  Re sourc e s ,  and Land U s e .  
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N lJ1 ""' 

Goal /Guidel ine Number 

3 

4 

5 

6 

8 

1 1  

16 

17 

FCOIIDI'E: 

Table 8 -2 .  Canpatibility of BPA' s Proposed Vegetation Management Program with 
Oregon Statewide Planning Goals and Guidelines 

Description 

Preservation and maintenance of agricultural land . 

Conservation of forest lands . 

Conservation of open space and protection of natural 
and scenic resources . 

Maintenance and improvement of air , water , and land 
resources quality . 

Satisfaction of recreational needs . 

Provision of public facilities and services .  

Protection o f  coastal estuaries and associated 
wetland s .  

Protection o f  coastal shorelands .  

Basis of Canpatibility 1 

Proposed program involves no conversion of agricultural land 
to other uses . 

No conversion to non-forest uses is involved ; forest vegeta
tion is allcwed to grew on rights-of-way wherever it is 
carpatible with conductor clearance and access criteria (e . g . , 
canyons) .  

Proposed program involves no conversion of open spaces to 
other uses ; fish and wildlife habitats are protected (see 
Chapter 7 - Wildlife) ; visual settings of scenic areas , 
historic site s ,  and recreation areas are maintained in con
sultation with management agencies (see requirement no . 4 
of this Chapter) . 

Proposed program will not violate state and federal environ
mental quality statutes with respect to air , water , and land 
resources (see various sections of this chapter) . 

Proposed program will not limit the avai lability of trans
mission rights-of-way for recreational purposes under multi
ple-use agreements with land managanent agencies or other 
landcwners; multiple-use of rights-of-way is an auxiliary 
puilXJse of BPA ' s vegetation management program (see Chapter 
2 ) . 

Proposed program involves no new transmission line s ;  
multiple-use of existing rights-of-way is prc:moted . 

Possible adverse impacts to coastal estuaries or wetlands 
are highly unlikely (see Chapter 7 - Water Quality) ; buffer 
zones along all streams and water bcdies minimize herbicide 
contamination belcw significant levels . 

Proposed program will maintain riparian vegetation and wild
life habitat (see Chapter 7 - Wildlife and Water Quality) ; 
soil erosion and sedimentation will not be increased ; 
proposed program is ccmpatible with pernutted shoreline uses . 

1ccmpatibility is ensured through observance of mitigation measures described in Chapter 4 .  



M i t i gat i on measure s that ensure  c ompat ibi l i ty a r e  d e s cr ibed 
in Chapt e r  4 .  Vegetat i on con t r o l  me thod s c ompr i s i ng the 
proposed program ( i . e . , b i olog i c a l , manua l ,  spot chem i c a l ,  
and broad c a s t  chem i c a l ) a r e  d e scr ibed i n  Chapt e r  3 .  

Loc a l  gov ernment c ompr ehens i ve p lans d e v e l oped pur suant t o  
the Or egon Coa s t a l  Management Program ha ve not addr e s s ed 
vegetat i on management spec i f i ca l ly .  I n s o f a r  a s  BPA ' s 
proposed program i s  c ons i s t en t  wi th statewide  Goa l s  and 
Gu i d e l i n e s , i t  i s  c on s i st ent w i th approved l o c a l  p lans . I n  
add i t i on ,  BPA ' s proposed program w i l l  b e  i mp l ement e d  t o  
f u l ly c omply w i th app l i c able s t a t e  s t atut e s . The r e f or e , 
ba s ed on the s e  f a c t or s ,  BPA ' s proposed vegetat i on management 
p r ogr am i s  d e t erm i ned to be c ons i s t ent w i th Or egon ' s Coa s t a l  
Management Program . 

Wa sh i ng ton Coa s t a l  Z one Management Pr ogram . Con s i s t ency 
d e t e rm i na t i ons for f ed e r a l  a c t i v i t i e s  in Wa sh i ngton ' s  
c oa s t a l  zone a r e  r e qu i red whe r e  a n  a c t i v i ty i nvol v e s  
phy s i c a l  chang e s  i n  a i r ,  wate r ,  vegetat i on ,  or l a n d  i n  the 
c oa s t a l  zone ( Wa sh i ng t on Depa rtment o f  Ecology 1 9 80 ) . Wh e r e  
t h e  proposed a c t i v i ty ha s c oa s t a l w i d e  imp l i c at i ons ( e . g . , 
BPA ' s pr opo s ed vegetat i on management progr am ) , cons i s t ency 
i s  to be det e rmined ba sed on Wa sh i ng t on ' s  Shor e l i n e Manage
ment Ac t ( SMA ) o f  1 9 71 and the f i na l gu i de l i ne s  f or d e ve l op
ment of l oc a l  shor e l i n e ma s t e r  programs ( WAC Chapt e r  1 7 3 - 1 6 ) .  

Loc a l  shor e l i ne ma s t e r  p r ograms a r e  i n i t i at ed a t  the l oc a l  
l e ve l , mu s t  be approved by the S t a t e Depa rtment o f  Ec ology , 
and , once appr oved , become s t a t e  regulat i ons . Wh e r e  
proposed f e d e r a l  ac t i v i t i e s  a r e  s i t e -spec i f i c  i n  nature 
( e . g . ,  vege t at i on c ontrol pro j ec t s  i mp lemented und e r  BPA ' s 
proposed program ) ,  consi st ency det e rm i na t i ons mu s t  be based 
on  local shor e l i ne ma s t e r  programs in  f orc e a t  t r eatment 
s i t e s . For ongo i ng ,  rout i ne , mi nor act i v i t i e s ,  a f ed e r a l 
agency may e s tabl i sh a Memorandum o f  Agr eement t o  e x empt 
such ac t i v i t i e s  f rom requ i r e d  cons i st ency d e t e rmi nat i on s . 

The SMA gu i d e l i n e s  i nc lude three  ma j or c omponent s that a r e  
r e l e vant t o  BPA veget a t i on management : 

1 .  Env i ronment s :  A c l a s s i f i c a t i on sys t em for  
shor e l i ne a re a s  ( natura l ,  c ons ervancy , rura l ,  o r  
u rban ) , d e s i gned t o  func t i on a s  a f r amework for 
i mp l ement i ng shore l i ne pol i c i e s  and regu l a t i on s , 

2 .  Shore l i ne s  o f  s t a t ew i de s i gni f i c anc e : A s e t  o f  
pr i nc ip l e s  t o  be i nc o rpor a t e d  i n  l oc a l  mas t e r  
prog r ams , and 
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3 .  U s e  Ac t i v i t i e s : Cr i t er i a  f or l oc a l  regu l a t i on o f  
l and u s e  act i v i t i e s  proposed f or the c oa s t a l  zone 
( o f 21 u s e  a c t i v i t i e s f or whi ch c r i t e r i a  a r e pro
v i d ed , a g r i c u l t u r a l  pra c t i c e s , f o r e s t  management 
pra c t i c e s , and ut i l i t i e s a r e  r e l evant to BPA v ege
t a t i on management ) .  

BPA ' s proposed pr ogram i s  f ound t o  be c ompat ib l e  w i th the 
r e l evant c omponent s of  the SMA f i na l  g u i d e l i ne s  ( s e e  Tabl e 
8- 3 )  a nd therefore i s  c on s i st ent w i th Wa sh i ngton ' s  Coa s t a l  
Zone Management Program . 

Pot ent i a l  adver s e  i mpa c t s  of  BPA ' s vegetat i on management a r e  
i n s i gni f i cant when p e r f ormed s epara t e ly . Vege t a t ion t r ea t 
ment s a r e  appl i ed a t  3 - 5  year i nt er v a l s  i n  w e s t ern Ore gon 
and Wa shi ngt on ( s ee Chapt e r  3 ) . Tr eatment s cover very sma l l  
proport i ons o f  a ny wat e r shed o r  loc a l  a r e a . B e c a u s e  o f  th i s  
l ow l ev e l  of  pot ent i a l  i mpac t  and the r epet i t i ve and s i m i l a r  
nat ur e  of  t r eatment a c t i v i t i e s ,  a general c ons i s t ency d e t e r
m i na t i on i s  mad e  for both Or egon and Washi ngton Coa s t a l  Zone 
Manageme nt Pr ograms . 

7 .  Floodp la i n s  

De s c r i pt i on of  Requ i rement s .  Ex ecu t i ve Order 1 1 9 88 r e qu i r e s  
f ederal  agenc i e s , i n  c a r ryi ng out the i r  r e spon s i b i l i t i e s , t o  
take  a c t i on t o  reduce the r i sk of  f l ood l os s ;  t o  m i ni m i z e  
f l ood i mpac t s  o n  human saf ety , hea l t h ,  a n d  we l f a r e ; and t o  
r e s t or e  and p r e s e r ve the natural  and benef i c i a l  v a l ue s  
s e rved b y  f l oodpla i n s . The Dep a rtment o f  Ene rgy ( DOE ) ha s 
i s sued r e gu lat i ons pur suant t o  Ex ecut i ve Ord e r  1 1 9 8 8  and 
Ex ecut i ve Order 1 1 9 9 0  ( d i s c u s s e d  i n  the nex t s e c t i on )  ( 1 0 
CFR Pa r t  1 0 2 2 ) . The DOE regulat i ons d e scr ibe a c t i v i t i e s t o  
wh i ch the Execut i ve Ord er s app ly and proc ed u r e s  f o r  prepa r
i ng a " f l oodp l a i ns/wet l ands a s s e s sment " a s  part o f  a n  E I S  or 
Envi ronmen t a l  As s e s sment . 

The DOE r egu l a t i ons a t  1 0  CFR 1 0 2 2 . 5 ( g )  spec i fy that s i nce 
rout i ne ma i nt enanc e a c t i v i t i e s  a t  ex i s t i ng DOE f ac i l i t i e s 
normal ly w i l l  have m i ni ma l  or no a dv e r s e  i mpac t s  on f l ood
p l a i ns and wet l a nd s ,  the r egulat i ons ord i na r i ly sha l l  not 
apply . Wh ere unu sual c i rcumstanc e s  i nd i ca t e  the poss ibi l i ty 
of  i mpac t  f r om ma i nt enanc e a c t i v i t i e s ,  howeve r ,  the need for 
a f loodp l a i n/wet lands a s s e s sment shou ld be c on s i d e red . 

Re l evancy t o  Vegetat i on Management . Pr oc ed u r e s  f o r  
f l oodpla i n  r e v i ew a r e  n o t  r e l evant t o  BPA ' s vegetat i on 
management program bec aus e the program may be c ons i de r ed 
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Table 8-3 . Compatibility of BPA ' s  Proposed Vegetation 1'l:magerrent Program 
with Washington Shoreline 1'lmagerrent Act Final Guidelines 

Guide line Component 

Environrrents 

Shorel ines of statewide 
sign if icar1ce 

US2 activities 

FCDINOI'E : 

Pertinent E lGITents 

Natural 
Conservancy 
Rural 
Urban 

Preservation of natural shoreline 
character 

long-term over short-term benefit 

Protection of shorel ine biological 
resources 

Increase of public access 

Increase of recreational oppor
tunities 

Agricultural practices 

. Forest managerrent practices 

. utilities 

Basis of Cornp3tibility 1 

BPA ' s  proposed program occurs only on 
existing transmission r ights-of way ; 
therefore , no changes in land use or 
alterations of the characteristics of 
these environrrental types are involved . 

Also , the program will be implerrented in 
a way that minimizes any adverse effects 
on adjacent land uses , water quality , 
wildlife habitats ( see Chapter 7 and 
Chapter 4 ) . 

Because vegetation managerrent occurs on 
existing transmission rights-of-way , no 
loss of shoreline natural character is 
involved . 

long-term productivity of rights-of-way 
and adjacent lands is maintained . 

The resources and ecology of shorelines are 
protected through stream and waterbody 
buffer zones and other mitigation measures 
described in Chapter 4 .  

Public access is not affected . 

Proposed program has no impacts on recrea
tiona l opportunities . 

Proposed program will not cause significant 
herbicide contamination of streams , water 
bodies , or adjacent lands (see Chapter 7 
section on Water Quality) . 

Buffer zones will be maintained adj acent to 
all water bodies (only individual tall
growing plants will be removed ) . 

Seil erosion will not increase ( see 
Chapter 7 section on Seils) . 

Cutting debris wi l l  not be a l lo..ed to 
remain in streams . 

Visual quality will be maintained through 
retention of visual screens at road and 
stream crossings . 

Water quality will be maintained . 

Riparian buffer zones will prevent stream 
temperature increases (see Chapter 4 
Mitigation M2asures ) .  

Proposed program entails only maintenance 
of vegetation at existing transmission 
facilities . 

1 Corrpatibility is ensured through observance of mitigation rreasures described in Chapter 4 .  
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r ou t i ne ma i ntenance o f  DOE f ac i l i t i e s a nd becau s e  no unu sual  
c i rcumstanc e s  i nd i cat e pos s i bi l i ty o f  adver s e  i mpac t s .  
Fu rthermore , BPA ' s vegeta t i on c ontrol a c t i v i t i e s a r e  not 
r e la t ed to f l ood l o s s e s  or f lood i mpac t s  on human sa f ety , 
h e a l th ,  and w e l f a re . A f l oodpla i ns a s s e s sment i s  not 
requ i red . 

8 .  We t lands 

D e s c r ipt i on o f  Requ i rement s . Ex ec ut i ve Ord e r  1 1 9 90 r e qu i r e s  
f ed e r a l  agenc i e s ,  i n  c a r ry i ng ou t the i r  r e spons ib i l i t i e s ,  t o  
take a c t i on t o  m i ni mi ze t h e  l o s s  o r  degr a da t i on o f  w e t l a nd s .  
Each agency i s  requ i re d  t o  a vo i d  und e rta k i ng o r  prov i d i ng 
a s s i stance f o r  const ruc t ion i n  w e t l and s unl e s s  the ag ency 
f i nd s  the r e  i s  no pra c t i c ab l e  a l t ernat i v e and the propo s e d  
a c t i on i nc l udes a l l  pra c t i cab l e  measures  t o  m i ni m i z e h a r m  t o  
wetland s . The DOE ha s i s sued regu l a t i on s  pursuant t o  
Ex ecut i ve Order 1 1 9 90 ;  the s e  r egulat ions w e r e  r e v i ewed i n  
the pre v i ou s  s e c t i on .  

Re l evancy to Vege tat i on Management . DOE regu l a t i ons spec i fy 
tha t  we t l and a s s e s sment s a r e  not requi red for rou t i ne ma i n
t enanc e a c t i vi t i e s a t  DOE f ac i l i t i e s ( 1 0  CFR 1 0 2 2 . 5 [g ] ) . 
Whe r e  unusual  c i rcumstanc e s  i nd i c a t e  a pos s ibi l i ty o f  
adve r s e  i mpac t s  t o  bene f i c i a l  or natural  wet lands v a lu e s , 
howeve r ,  a n  a s s e s sment i s  requ i red . The u s e  o f  herb i c i d e s  
t o  control vegeta t i on o n  t r ansmi s s i on l i ne r i ght s-o f-way 
through wet lands m i ght be c ons i d e r ed an unusua l c i rc umstance 
w i th potent i a l  for adve r s e  i mpac t . Howwev e r ,  m i t i ga t i on 
mea s u r e s  i nc orporat e d  i n  the propos ed program ( e . g . , s t ream 
buf f e r  zone s ,  d r i f t  c ontrol measures ) and the l ow ord e r s  of 
t ox i c i ty o f  the herb i c i d e s  propos ed for u s e  i nd i ca t e  that 
adver s e  i mpac t s  on w e t l a nd e c osys t ems a r e  h i gh l y  unl i k ely 
( s e e  Chapt e r  7 ,  Wat e r  Qua l i ty ) . The re fore , no unusua l c i r 
c umstanc e s  ex i s t and a wet lands a s s e s sment i s  not r equ i r ed 
for BPA ' s rout i ne vege t at i on management ac t i v i t i e s . 

9 .  Fa rmlands 

D e s c r ipt i on o f  Requ i rement s .  The Counc i l  on Env i r onmental 
Qua l i ty i s sued a memorandum in  1980 empha s i z i ng the need for 
d e t e rmi ni ng the e f f e c t s  o f  p r oposed f ed e r a l  ag ency a c t i ons 
on pr i me or uni que agr i c u l tura l lands ( 4 5  FR 5 9 1 8 9 ,  
Sept ember 8 ,  1 9 80 ) . Pr i me f a rm l a nd s  a r e  t o  be c on s i dered a 
" d epl etabl e resourc e "  and i mpa c t s  t o  them mu s t  be eva l ua t ed 
i n  the env i ronmental a s s e s sment p r oc e s s . Impa c t s  t o  be 
eva lua t e d  i nc lude reduc t i on in fa rmland produc t i v i ty a nd 
c onvers i on o f  f a rmlands t o  other u s e s . 
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Re l e vancy to Veget a t i on Management . Th e proposed vegetat i on 
management program enta i l s  control o f  veg e ta t i o n  on ex i s t i ng 
t ransmi s s i on l i ne r i ght s-o f-way and a t  ex i st i ng subs tat i on 
and m i c rowa ve fac i l i t i e s . The re fore no c onve r s i on o f  f a rm
l and to othe r u s e s  w i l l  o c c u r . 

Typ i c a l ly ,  vegetat i on control i s  not needed i n  a r e a s  und e r  
c u l t i va t i on d u e  t o  a gr i c u l t u r a l  u s e  o f  the r i ght-of-way 
i t s e l f . Landown e r s  may ent e r  i nt o  Tree and Brush Con trol 
Agr eement s w i th BPA whe r eby they a s sume r e spon s ibi l i ty for 
c ontrol l i ng r i gh t -o f -way vegeta t i on .  O f t en in  c u l t i va t e d  
a r ea s ,  the r e g i onal c l i ma t e  wi l l  not s upport t r e e s  a n d  t a l l  
shrubs that m i ght i mp i ng e  o n  transmi s s i on l i nes  and the r e 
f o r e  r e qu i re c ontrol . 

Whe r e  c u l t i va t ed f i elds a d j o i n  r i ght s -o f-way r e qu i r i ng 
c ontrol  o f  veget at i on ,  dr i f t o f  herbi c i d e s  app l i ed by 
broad c a s t  method s m i ght c a u s e  a t empo rary r educ t i on ( d u r i ng 
the present c rop rot a t i on ) i n  f a rml and produc t i v i ty . Dr i f t 
c ontrol measures  ( i . e . , th i ckeni ng agent s ,  p e rm i s s i bl e 
weather cond i t i on s ) ,  however , m i ni m i z e  the pos s i bi l i ty o f  
s u ch a n  occurrenc e . 

As part o f  i t s vegetat i on management p rogram , BPA o f ten a i d s 
i n  c ontrol o f  nox i ous weed s on r i ght s -o f -way through cu l t i 
v a t ed a r ea s . Th i s  a c t i v i ty i s  c on s i dered a m i t i ga t i on for 
the spread o f  nox i ou s  weeds a l ong the r i ght s -o f -way and i s  
undert aken i n  c oope r a t i on wi th l a ndowner s ,  c ounty weed 
c ont rol agent s and l oc a l  Weed Con t r o l  Di s t r i c t s .  

Means f o r  Sa t i s fy i ng Requ i r ement s .  Pr i me f arml and protec
t i on requ i r ement s are rel evant t o  BPA ' s  proposed program due 
to potent i a l  i mpac t s  on a gr i c u l t ur a l  pr oduc t i v i ty .  However , 
the s e  i mpa c t s  a r e  avo i ded becau s e  typ i c a l ly , veget at i on 
c ontrol  i s  not needed i n  a r e a s  under c u l t i vat i on .  U s e  o f 
d r i f t  c on t r o l  measures  du r i ng broadc a s t  appl i ca t i on o f  
herbi c i de s  and a dhe rence t o  o ther m i t i ga t i on measur e s , and 
c ont i nued prac t i c e  of nox i o u s  weed control on r i ght s -o f -way 
i n  a gr i c u l t u r a l  a r e a s  a l so m i n i m i z e s  a ny a dv e r s e  i mpac t s  on 
f a rmland produc t i v i ty . The r e f or e , the r equ i r emen t s  a r e  
f u l ly s at i s f i ed b y  i nc orporat i on o f  these measures  i nt o  t h e  
vegetat i on management program and b y  i mp l ement a t i on o f  the 
measures  du r i ng veget a t i on management p r o j ec t s .  

1 0 .  Rec r ea t i on Re sou rces 

D e s c r ipt i on o f  Requ i r ement s .  A number o f  f ed e ra l  p r ogr ams 
ha ve been c r e a t e d  to prot ec t i mportant nat i onal r e c rea t i on 
r e sourc es . The s e  i nc l ud e  the Nat i onal Wi ld and S c en i c 
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Ri v e r s  Sy s t em ,  e s t ab l i shed by the Wi ld and S c e n i c  Ri v e r s  Ac t 
( 1 6 U SC 1 2 7 1  e t  s e q . ) ;  the Nat i ona l Tra i l s  Sys t em , e s t ab
l i shed by the Na t i onal Tra i l s  Sys t em Ac t ( 1 6 U SC 1 2 41 e t  
s e q . ) ;  wi l d e rne s s  a r e a s  admi n i s t e r ed by the U . S .  For e s t  
S e rv i c e , Bureau of  Land Management ( BLM ) a n d  Nat i ona l Park 
S e r v i c e ; Ar eas o f  Cri t i c a l  Env i ronment a l  Conc e r n  adm i n i s 
t ered by BLM ; and e stuar i ne s a nc t ua r i e s  d e s i gnat ed u nd e r  the 
Coa s t a l  Z one Management Program s .  

I n  g enera l ,  the s e  progr ams i nc lude prov i s i ons t o  d i s c ou rage 
f ederal  agenc i e s  from t ak i ng ac t i on s  whi ch wou l d  i mpa i r  the 
r e c ogni zed v a l u e s  of  the r e c r e a t i ona l r e sourc e s  i n  qu e s t i on .  
The Wi l d  and Sceni c Ri v e r s  Ac t r e s t r i c t s  f ed e r a l  agency 
part i c ipat i on in wat er p r o j ec t s  whi ch wou ld a f f e c t  d e s i g
nat e d  " w i l d "  or " sc e ni c "  r i ve r s .  Pu r suant t o  the Ac t the 
Na t i onwi de Invent ory l i s t ed r i ve r s  pot ent i a l ly qua l i f i ed f or 
i nc l u s i on i n  the Wi l d  and Sc en i c  Ri v e r s  Sys t em ; f e d e r a l  
agenc i e s  a r e  r e qu i red t o  c onsult w i th t h e  Depart ment o f  
Int e r i or or Depa rtment of  Agr i c u l t u r e  b e f o r e  t ak i ng a c t i ons 
wh i ch m i ght f or e c l o s e  w i l d , s c e n i c ,  o r  r e c r e at i onal r i ve r  
s t a t u s  f o r  the i nventor i ed r i v e r s  ( 4 5 FR 5 91 9 0 ,  Sept emb e r  8 ,  
1 9 80 ) . 

Pr i mary emphas i s  i n  admi ni s t r a t i on o f  w i ld a nd s c e n i c  r i ve r s  
i s  t o  b e  g i ven t o  prot e c t i on o f  a e s thet i c  a n d  s c en i c  f e a 
t u r e s  a s  w e l l  a s  other v a l u e s  ( PL 9 0 - 5 4 2  Sec . 1 0 ) . S i m i la r  
r egu lat i ons prot e c t  the s c e n i c a n d  r e creat i ona l qua l i t i t e s  
o f  w i l d e r ne s s  a r e a s  and lands under w i ld erness  r e v i ew ( s ee 
44 FR 7 2 0 1 4 ,  Dec ember 1 2 ,  1 9 7 9 ) . 

The Na t i onal Trai l s  System Ac t d i s courag e s  a c t i v i t i e s  by 
federal  agenc i e s  that l i m i t  ac c e s s  oppo rtun i t i e s  t o  d e s i g
nat ed t r a i l s  or that a r e  i nc ompat ible w i th r e c r ea t i onal 
u s e s . Whe r e  d e s i gnat e d  t ra i l s  on Nat i ona l For e s t  o r  
Na t i on a l  P a r k  l ands c r o s s  u t i l i ty r i ghts-of-way , thos e 
r i ght s - o f -way sha l l  be ma i nt a i ne d  t o  f ul f i l l  the p u rpo s e s  o f  
the Na t ional Tr a i l s  Sys t em Ac t ( PL 9 0- 5 4 3 ) . 

The Urban Pa rk and Re creat i on Rec ove ry Ac t of  1 9 7 8  ha s no 
r e qu i r emen t s  pert i nent to vegetat i on management a long BPA ' s 
t ransmi s s i on syst em . 

The Of f i c e  o f  Coa s t a l  Z one Management ( o f the Nat i ona l 
Ocean i c  and Atmo spher i c  Adm i n i s tr a t i on ) adm i n i s t e r s  the 
Nat i onal Es tuar i ne Sanc t u a ry Progr a m . Under th i s  p r ogr a m ,  
grant s a r e  prov i d e d  to  c oa s t a l  s t a t e s  t o  acqu i r e , develop , 
and ope r a t e  e s tuar i ne sanctua r i e s  a s  natural  a r e a s  f o r  
r e s earch and educ a t i ona l p u rpos e s  ( 1 5 C F R  Pa r t  9 2 1 ) . Each 
d e s i gnated s anct uary may i nc lude a l l  or part of a n  e s tuary , 
ad j oi n i ng trans i t i onal a r ea s ,  and ad j a c ent upl and s i n  ord e r  
t o  c ons t i t u t e  a v i ab l e  e c o l og i c a l  un i t . W i th i n  e st ua r i ne 
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sanctuari e s ,  nonc ompa t i b l e  u s e s  wh i ch m i ght d e t r a c t  f r om o r  
res t r i c t  t h e  u s e  of  s anc tua r i e s  a s  nat u r a l  f i e l d l abora
t ori e s  a r e  prohi bi t ed . 

Wi th i n  the BPA s ervi c e  a rea , t wo s uch sanc t ua r i e s  have been 
e s t abli shed , one in Wa sh i ngton ( Skag i t  Count y ) and one i n  
Or egon ( Coos County ) . Ne i ther s a nc t uary i s  c r o s s e d  by BPA ' s 
t ransmi s s i on l i ne s . The s e  and other e s t ua r i e s  wi thi n the 
c oa s t a l  z one s o f  both s t a t e s  a r e  protec t ed by p r ov i s i ons o f  
e a ch s t at e ' s  c oa s t a l  zone management program . 

A BLM Ar e a  o f  Cr i t i c a l  Env i ronment a l  Conc ern ( ACEC ) i s  a n  
a r e a  w i thi n publ i c  land s whe r e  spec i a l  manageme nt a t t e nt i on 
i s  r e qui red t o  protect  a nd p r e vent i r reparab le damage t o  
i mportant r e sourc e s  or t o  prot e c t  huma n l i f e  and s a f et y  from 
natural  h a z a rd s  ( 4 5 FR 5 7 3 20 ,  August  2 7 ,  1 9 80 ) . An ACEC 
de s i gnat i on may a l low mult i p l e-u s e  ac t i vi t i e s  i nc l udi ng 
d e ve l opme nt a nd c ommod i ty pr oduc t i on i f  c ompa t i b l e  w i th the 
r e c ogni z e d  r e sou rc e v a l u e s  and not d e t r iment a l  t o  human 
p r operty or l i v e s . The management r e qui rement s f or e a ch 
ACEC a r e  det e rm i ne d  spec i f i c a l ly t o  f i t  the r e s ou rc e s  or 
hazard s at the part i c ular  s i t e  i nvolved . BLM Di s t r i ct 
Managers  d e s i gnat e  ACECs and approve ACEC management plan s .  

By d e f i n i t i on ,  t r ansmi s s i on l i ne s  a nd wi lderne s s  a r ea s  
cannot coexi s t ; the r e f o r e  prot ec t i on o f  wi lderne s s  a r e a s  
w i l l  n o t  be d i s c u s s e d  f urther . 

Re l e vancy to Veget at i on Management . BPA ' s  veg e t a t i on man
ag ement a c t i vi t i e s  occur on e x i s t i ng r i ght s-o f-way a nd a t  
exi s t i ng t ransmi s s i on sys t e m  f a c i l i t i e s .  Veget at i on 
manag ement m ay i nc r em ent a l ly bene f i t  or d i mini sh v i sual 
qua l i ty whe r e  transm i s s i on l i ne s  cros s or para l l e l  wi ld and 
s c en i c  r i ve r s  and natural t r a i l s . The r e fore , r equi r ement s 
t o  prot ec t the v i sua l  qua l i t y  o f  the s e r e creati onal 
r e sourc e s  a r e  r e l evant to BPAs p r oposed p r ogram . 

The Urban Par k  and Re creat i on Recove ry Ac t doe s not apply t o  
BPA ' s veget a t i on management p r ogr am . S i m i lar ly ,  pr ovi s i ons 
o f  the Nat i onal Estua r i n e  Sanc tua ry Program do not apply t o  
veget at i on m anagement . Management o f  t r ansmi s s i on l i ne 
v egetat i on i n  BLM ACECs i s  sub j e c t  t o  management plans 
n egot i at ed between BLM d i s tr i c t s  a nd BPA ,  s ub s i d i a ry to the 
Memorandum o f  Understandi ng between the two agenc i e s  ( s e e  
S e c t i on 1 4  o f  th i s  Chapter ) .  

Means f or Sa t i s fyi ng Requ i r ement s .  Whe r e  BPA t r a nsmi s s i on 
l i ne s  cros s or para l l e l  c omponent s o f  the Nat i ona l Tra i l s  
Sys t em or the Wi l d  and Sceni c Ri ver Sys t em , BPA t yp i c a l ly 
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deve l ops a c oopera t i ve management p l an w i th the agency 
admi n i s t e r i ng the component . Su ch plans spe c i fy veget at i on 
management t r eatment s ( e . g . , mai ntenanc e o f  veget a t i on 
s c reens , great e r  r e l i anc e upon more s e l e c t i v e me thod s o f  
c ontrol ) t o  p r o t e c t  the v i sual  s e t t i ng o f  t h e  r ec r eat i ona l 
re sourc e . Prov i s i ons of  the p l a n s  a r e  i d ent i f i e d i n  the 
ROWDATA c omment r e c ord f or e ach r i ght-of-way management u n i t  
c overed by the plans ( s e e  Chapt e r  5 ) . Imp l ementa t i on o f  
vegetat i on c ontrol i n  c onformanc e w i th the c oope r a t i ve 
management p l a n s  a s s u r e s  c omp l i anc e wi th requ i r ement s for 
prot ect i on o f  nat i ona l t r a i l s  and w i ld and s c e n i c  r i ve r s . 

1 1 . Urban Pol i cy 

D e s c r ipt i on o f  Requ i rement s .  The e x ec u t i v e o rd e :  r e qu i r i ng 
urban and c ommu n i t y  i mpac t  analys i s  ( EO 1 2 0 7 4 )  ha s been 
revoked . No pert i nent r e qu i remen t s  r ema i n .  

1 2 . Pe rm i t  for Struc t u r e s  i n  Nav igab l e  Wat e r s  

De s c r ipt i on o f  Re qu i r eme nt s .  Pu r suant t o  the Ri v e r s  a nd 
Harbors Appr opr i a t i on Ac t ,  the U . S .  Army Corps o f  Eng i ne e r s  
i s s u e s  permi t s  f o r  v ar i ou s  types of  a c t i v i t i e s  that occur i n  
the wat e r s  of  the Uni t ed S t a t e s  o r  i n  the oc ea n . Pe rmi t 
program r egulat i ons ( 3 3  CFR Part 3 20 and Part s 3 2 2 - 3 2 9 )  have 
been i s sued by the Co rp s for a c t i v i t i e s  s u ch as c ons t ruc t i on 
o f  dams , d i k e s , or  other s t ru c t u r e s  i n  n a v i gabl e  water s ;  
d i scharges  of  dredged or f i l l  mat e r i a l  i n t o  nav i gabl e  
wat er s ;  and t r ansport at i on o f  d r edged mat e r i a l  f o r  oc ean 
d i sposa l . The Corps r eg u l at i on s  d e s cr ibe permi t app l i c a t i on 
requ i rement s and p e rmi t appr ova l c r i t e r i a  for e a ch type o f  
regu lated ac t i v i ty . 

Re l evancy to Vegetat i on Management . Becau s e  vegetat i on 
management doe s not ent a i l ac t i v i t i e s wh i ch wou l d  requ i r e  a 
Corp s p e rm i t  ( i . e . ,  c onst ruc t i on o f  s t ru c t u r e  i n ,  ove r ,  o r  
a f f e c t i ng navigab l e  wat e r s ) , the requ i r ement s of  th e Corps 
permi t regulat i ons a r e  not r e l e vant to BPA ' s vegetat i on 
management program . 

1 3 . P e rm i t  f o r  Di scha rg e s  i nt o  Wa t e r s  o f  the Un i t ed S t a t e s  

De s c r ipt i on of Requ i rement s .  The Clean Wat e r  Ac t ,  a s  
amended , r e qu i r e s  th e U . S .  Army Corps o f  Eng i ne e r s  t o  i s su e  
" Se c t i on 404 " permi t s  f o r  d i s cha rge s o f  dredged or f i l l 
mat e r i a l s  i nt o  waters  of  the Un i t ed S t a t e s . The Corp s  h a s  
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e s t abl i shed 404 p e rm i t  p r ogram regulat i ons ( 4 0 CFR Part 
3 2 3 ) , wh i ch i nc lude use o f  Env i ronme ntal  Prot ect i on Agency 
( EPA ) gu i de l i ne s  f or r e v i ew of p e rm i t  appl i c a t i ons and 
c oord i na t i on w i th EPA in  i s s u i ng the permi t s .  

Re l e vancy t o  Vegeta t i on Management . Because vegetat i on 
management does not e nt a i l  ac t i v i t i e s  wh i ch wou l d  requ i r e a 
Co rp s  404 p e rm i t  ( i . e . , d i scha rg e o f  f i l l  ma t e r i a l  i nt o  a ny 
wa t e r s  of  the Uni t ed Stat e s ) ,  the requ i rement s of  the Corps 
404 perm i t  p r ogram a r e  not r e l evant t o  BPA ' s vege t a t i on 
management program . 

1 4 . Perm i t  f or R i ght-o f-Way on Publ i c  Land 

De s c r ipt i on of Requ i re ment s .  The Fed e r a l  Land Pol i cy and 
Management Ac t o f  1 9 7 6 ( FLPMA ) a u thor i ze s  the S e c r et a r i e s  of 
Int e r i or and Agr i c u l t u r e  to grant ut i l i t y  and othe r r i ght s 
of-way o n  f e d e ra l  l and s under the i r  j u r i sd i c t i ons ( 4 3 U SC 
1 7 6 1 ) . Each r i ght-o f -way grant m u s t  c on t a i n  prov i s i ons t o  
protect  e n v i ronment a l  c onc erns s uch a s  s c en i c  v a l u e s ,  f i sh 
and wi ld l i f e hab i t a t , and a i r  and wat e r  qua l i ty a s  we l l  a s  
provi s i ons t o  c omply w i th s t a t e  s t andard s f or publ i c  h e a l th 
and s a fety and env i ronme nt a l  prot ec t i on du r i ng ope rat i on s  
and ma i n t enance a c t i vi t i e s . In genera l , such grant s  must  
prot e c t  the publ i c  i n t e r e s t  in  the f ed e r a l  l and s t r a ve r s e d  
by the r i ght s-o f-way . 

On Na t i onal Fore s t  l and s , u t i l i ty r i ght s-o f-way a r e  spec i a l  
u s e  author i za t i on s  granted by the Ch i e f  o f  the For e s t  
S e r v i c e  ( USFS ) ,  sub j ec t  t o  the provi s i ons o f  FLPMA ( 3 6 CFR 
Pa r t  2 5 1 ) . Pu r s uant t o  fede r a l  laws preda t i ng FLPMA , the 
Ch i e f  o f  the For e s t  S e r v i c e  and the Admi n i s tr a t or of BPA 
s i gned , in 1 9 7 4 ,  a Memorandum o f  Under stand i ng ( MOU ) s et t i ng 
f orth requi remen t s  and proced u r e s  f o r  BPA r i ght s-of-way on 
Nat i ona l For e s t  land s . Con s truc t ion , ope rat i on , and 
ma i ntenance of BPA t ransmi ss i on l i ne s  must be cons i s t en t  
w i th ob j e c t i ve s  o f  the Nat i on a l  For e s t  sys t e m . 

In a c c ordance w i th the above MOU , a subs i d i a ry MOU w a s  
s i gned i n  1 9 7 4  between U SFS Reg i ona l For e s t e r s  o f  the 
Pac i f i c  Northw e s t  ( Re g i ons 1 ,  4 ,  and 6 )  and BPA . Th i s  MOU 
spe c i f i ed p l a n s  for c oope rat i ve management o f  ex i s t i ng 
r i ght s-of-way i n  ord e r  t o  m e e t  both BPA and Nat i ona l For e s t  
ob j ec t i ve s . U SFS r e t a i ne d  l and managemen t  r e spons ibi l i ty on 
r i gh t s -o f-way wh i l e  BPA secured the r i ght to oper a t e  and 
ma i nt a i n  t ransmi s s i on f ac i l i t i e s and agreed t o  c onduc t i t s  
a c t i vi t i e s  i n  a manner wh i ch protec t s  or e nhanc e s  ba s i c  
f o r e s t  re source va l u e s .  
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Na t i onal Fore s t  Superv i sors  a nd BPA Ar ea Ope r a t i on a nd 
Ma i nt e na nc e Ma na g e r s  a re r e spons i b l e  f o r  the preparat i on o f  
d e t a i led management p l a n s  f or e a ch sp ec i f i c  p i ec e  o f  r i gh t 
o f -way o n  Nat i ona l For e s t  land . The p la n s  mu s t  i d e nt i fy and 
d e s c r ibe p l anned management and r e s ourc e p r o t ec t i on prac
t i c e s  by l oc a t i on on e a ch Na t i ona l For e s t  r ang e r  d i s tr i c t . 
Such management p l ans a r e  c u r re n t ly · i n f orc e for a l l  BPA 
r i ght s -o f -way on Nat i ona l Fore s t  land s .  

FLPMA a l so g overns management o f  BPA r i ght s-of-way on lands 
und e r  j ur i sd i c t i on o f  the Bu reau o f  La nd Management ( BLM ) 
( 4 3  CFR Part 2 80 0 ) . I n  1 9 6 7 ,  the D i r e ct or o f  BLM a nd the 
BPA Adm i n i s t ra t or s i gned a n  MOU spec i fyi ng c ond i t i on s  f or 
BPA u s e  o f  r i ght s-o f-way on BLM l and s . S i m i l a r ly t o  the MOU 
w i th USFS , th i s  MOU announc e s  the mutu a l  c onsent of  both 
agenc i e s  t o  c oopera t i vely m e e t  both agenc i es ' ob j ec t i ve s . A 
subs i d i a ry MOU ( ef f ec t i ve i n  1 9 8 2 ) f u rther det a i l s  the 
f orma t a nd c ontent of  s i t e-spec i f i c  r i gh t - o f-way management 
p l a n s  to be drawn up by the two agenc i e s . 

I n  a f e w  i ns t a nc e s ,  BPA t r a nsmi s s i on l i n e s  c r o s s  l a nd s  
adm i n i s t e r e d  by the Na t i ona l Pa r k  Serv i c e  o n  the U . S .  Fi sh 
a nd Wi ld l i f e S e r vi c e . I n  the s e  c a s e s ,  c ooperat i ve manage
ment plans a r e  e s t abl i shed between BPA and the adm i n i s tr a 
t or s  of  the i nd i v i du a l  p a r k  or r e fug e . 

Re l e vancy to Veget a t i on Management . FL PMA i s  not d i r e c t ly 
r e l evant t o  BPA ' s  proposed progr am bec aus e the p r og r am d oe s  
not i nvol ve acqu i s i t i on o f  ne w r i ght s - o f -way acros s pub l i c  
l a nd s . Howeve r ,  a t  the t i me p e rm i s s i on wa s obt a i ned f r om a 
f e d e r a l  land management agenc y  t o  e s tabl i sh a now-e x i s t i ng 
t r ansm i s s i on r i ght-o f-way , th a t  p e rm i ss i on may have b een 
pred i c a t e d  upon eventua l deve l opment of  a mutua l l y
a c c eptab l e  r i ght s-o f-way management p l an . Such a c ooper
a t i ve plan wou l d  b e  pur suant t o  i nt erag ency agr e ement s s e t  
f orth i n  th e MOUs a nd s ubs i d i ary MOUs d e s c r i bed above . 
The r e fore , requ i rement s o f  the o r i g i na l  r i ght s -o f -way grant s 
a nd the MOUs a r e  r e l evant t o  BPA ' s propos ed p r ogram . 

Mean s for Sat i s fy i ng Requ i reme nt s .  Fed e ra l r i gh t -o f -way 
perm i t  r e qu i r ement s a r e  s a t i s f i ed by the vari ou s MOUs and 
u l t i ma t e l y  by d e ve l opment of and adherence t o  the r i ght
o f-way management p l ans . The s e  c ooper a t i ve p l ans ensure 
cons i s t ency betwe e n  the ob j ec t i ve s  and a c t i on s  o f  BPA and 
those of  the f ed e r a l  l and management agenc i es .  The manage
ment plans spec i fy veg et a t i on cont r o l  me thod s t o  be u s ed on 
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each port i on o f  BPA r i ght-o f-way on BLM o r  USFS l a nd s . 
Method s for control o f  veget a t i on a r e  sub j ec t  t o  a l l  
app l i c abl e f ederal  and s t a t e  l aws . 

l Sa .  Pol l ut i on Control  a t  Fede r a l  Fa c i l i t i e s  - Cl ean Ai r Ac t 

De s c r ipt i on o f  Requ i rement s . The Cl ean Ai r Ac t ,  a s  amend ed 
( 4 2  u s e  1 8 5 7  et s e q . ) ,  s e t s  th e ba s i c  framework for f ed e ra l , 
s t a t e , and l oc a l  a i r  qua l i ty management p r ograms . The ma j or 
i mp l ement a t i on provi s i on of  the Clean Ai r Ac t requ i r e s  e a ch 
s t a t e  t o  e s tabl i sh a nd i mp l ement a p l a n  t o  a chi eve the 
federal  ambi ent a i r  qua l i ty standa rds wi th i n  spec i f i ed t i me 
f r ame s . The r e s u l t i ng " s t a t e  i mp l ementat i on p la n s "  prov i d e  
the ba s i c  r egulat ory programs for c on t ro l l i ng pol lutant 
em i s s i ons f r om ex i s t i ng and f u ture  emi s s i on sourc e s . The 
scop e  of s t a t e  c ontrol programs depend s part i a l ly on curr ent 
a i r  qual i ty c ond i t i ons in var i ou s  subareas of a s t a t e . 

Ba s i c  con t r o l  requ i rement s a r e  s e t  on a pollutant-by
pol l ut ant ba s i s .  Na t i onal a mbi ent a i r  qua l i ty s t andard s a r e  
promulgated a s  p r i ma ry s tanda rds ( f or th e prot e c t i on o f  
human hea l th )  and s e c onda ry s t andard s ( f or t h e  p r ot e c t i on o f  
othe r va l u e s  such a s  crop s  and ma t e r i a l s ) . Area s  wh i ch 
exceed a ny f ederal p r i ma ry a i r  qua l i ty s t andards ( nonat t a i n
ment area s ) a r e  requ i red t o  control both ex i s t i ng a nd new 
emi s s i on s ou r c e s  s o  as to a ch i eve annual i ncr emental r educ
t i ons in pol lutant emi s s i on s  unt i l  the fede r a l  standa rds are 
met . 

Re l e vancy t o  Vegetat i on Management . Fed e r a l  r e qu i r ement s 
p e rt a i n i ng t o  exha u s t  emi s s i ons from mot or veh i c l e s  and 
a i rc r a f t a r e  s a t i s f i ed at the t i me of s a l e  by o r i g i na l  
manu factu r e r s .  Exha u s t  emi s s i ons wi l l  be mi nimi z e d  f u rthe r  
by p r ope rly ma i nt a i n i ng a nd operat i ng a l l  vehi c l e s  a nd 
equ i pment . Mobi l e  sourc e emi s s i on r equi rement s apply t o  
veh i c l e  manu f actur e r s  but d o  n o t  apply t o  veh i c l e  operators  
d u r i ng veget a t i on management a c t i vi t i e s . 

Requ i r ement s p e rt a i n i ng t o  burning ( e . g . , smoke part i cu
l a t e s )  do not apply t o  BPA ' s  proposed program ; BPA does not 
use e i ther s l a sh bur n i ng or broadc a s t  bu r n i ng i n  i t s  vege
tat i on management program . Slash r e s u l t i ng from manua l 
c ut t i ng i s  e i ther l opped a nd s c a t t e r e d  or p l a c ed i n  p i l e s  
wi thout burn i ng . 

No f ed era l o r  s t a t e  r egulat i ons ex i st that pert a i n  t o  
pot ent i a l pollutants  e vol v i ng from volat i l e  c omponent s or 
herbi c i d e s  or h e rb i c i d e  c a r r i e r s . 
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1 5b .  Po l lu t i on Co nt rol a t  Federa l Fac i l i t i e s - C l ean Wat e r  Ac t 

De s c r ipt i on of  Requ i r ement s .  The Clean Wat e r  Ac t ,  a s  amended 
( 3 3 USC 1 2 5 1 et s e q . ) ,  s e t s  f orth the nat i ona l s t r a t egy f or 
c ont ro l l i ng wa t e r  po l l ut i on .  The l a w  pre s c r ibe s na t i ona l 
g oa l s  a nd pol i c i e s ,  e s t abl i she s u n i form e f f l uent d i scha rg e  
l i m i tat i on s , r eq u i re s  s t a t e s  t o  e st abl i sh and enf o rc e wa t e r  
qua l i ty s t andard s ,  e s tab l i she s va r i ou s  l ev e l s  of  wat e r  
qua l i ty p l ann i ng , and e s tabl i she s  a Na t i ona l Po l l ut ant 
D i s charg e E l i m i na t i on Sy s t em ( NPDES ) p e rm i t  progr am f or 
mun i c ipa l and i nd u s t r i a l  point sou rc e d i s cha rge s .  

Sec t i on 2 0 8  o f  the Cl ean Wat e r  Ac t spec i f i e s  progr ams for 
s t a t e s  t o  control nonpoi n t  sou r c e  pol l ut i on . S t a t e s  a r e  
r e qu i r ed t o  pr epa r e  wat e r  q ua l i ty management p l an s  t o  
ach i eve the Ac t ' s  goal o f  f i shab l e  and s w i mmab l e  wat e r s  by 
1 9 8 3 . I n  the s e  p l an s ,  s t a t e s  must  e s tabl i sh regulatory 
programs to c on t r o l  runof f and othe r po l l u t i on a s s oc i ated 
w i th agr i c u l t u re , f or e s try , c on s t r uc t i on ,  a nd othe r nonpoint 
s ourc e s  o f  pol lut i on .  Wat e r  qua l i ty management p l a n s  a r e  
pr epared f or spec i f i c  wat e r sheds and reg i on s  o f  e a ch s t a t e  
and pe rt a i n  t o  the cond i t i on s  and ac t i v i t i e s  pre s ent i n  
those wat e r sheds o r  r eg i ons . 

Sec t i on 3 0 3  o f  the Cl ean Wa t e r  Ac t spec i f i e s  r e qu i rement s 
for  s t at e wat e r  qua l i t y st anda rd s .  Und e r  Sec t i on 3 0 3  and 
a dd i t i ona l EPA regulat i on s  pert a i ni ng to w a t e r  q ua l i ty 
s t andard s ( 4 0 CFR Pa rt 1 2 0 ) , s t at e s  a r e  requ i red t o  e s t ab
l i sh and enf orc e water qua l i ty s t anda rd s whi ch protect 
publ i c  he a l th and we l f a r e  and prot ect downs t ream wa t e r  
qua l i ty .  Ex i s t i ng wat e r  qua l i ty s t andard s a r e  t o  b e  
upgraded t o  ach i eve the C l e a n  Wa t e r  Ac t ' s  1 9 8 3  goa l s  o f  
f i shable a nd s w i mmable w a t er s . 

Re l evancy to Vegetat i on Management . Veget a t i on management 
on t r ansm i s s i on l i ne c o r r i do r s  and a t  s ubstat i on s  d o e s  not 
i nvolve poi nt source d i s cha rge s of pol l utant s .  Prov i s i on s  
o f  the Cl ean Wa t e r  Ac t ,  a s  amended , p e rt a i n i ng t o  po i nt 
source po l l utant d i s cha rge s d o  not apply , the r e f or e , t o  
BPA ' s p r oposed program . 

Ve getat i on management u s i ng mecha n i c a l  o r  chem i c a l  method s 
could c onc e i vably c a u s e  nonpoi nt sourc e  pol lut i on and the r e 
f or e  f a l l s  und e r  the j ur i s d i c t i on o f  s ta t e  w a t e r  qu a l i ty 
management p l an s . As a fed e r a l  agency , BPA i s  requ i red t o  
observe s t a t e  a nd l oc a l  w a t e r  qua l i ty r eg u l at ions ( Cl ean 
Wa t e r  Ac t Sec t i on 3 1 3 [ a ] ) . 
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Me ans f or S a t i sfyi ng Requ i rement s . BPA d e s igns and i mple
ment s i t s  vege t a t i on management program in a mananer tha t 
mi nimi z e s  a ny d i r e c t  or i nd i r e c t  i mpac t s  t o  wat e r  qua l i ty 
and thereby uphol d s  s t a t e  wat e r  qua l i ty st andards  ( s e e  
Ch apter  7 - Wa t e r  Qua l i ty a nd Publ i c  Hea lth ) . Wa t e r  qua l i ty 
s t andards  wi l l  b e  uphe l d  by th e d e s i gn o f  the veg e t a t i on 
management p r ogram a t  the progr am-pl anni ng l ev e l  a nd by the 
i mp l ement at i on of u s e  r e s tr i c t i on s  and m i t i ga t i on measures  
a t  the spec i f i c  p r o j e c t  l eve l .  

BPA ' s proposed program d o e s  not i nc lu d e  m e chani c a l  me thod s 
o f  vegeta t i on c ontr o l , ther eby a vo i d i ng s o i l  d i st u rbanc e 
l ead i ng t o  eros i o n ,  a typ e  o f  nonpoi nt s o u r c e  pol l ut i o n .  

BPA has i ncorp orat ed many c onstr a i nt s  o n  the u s e  o f  herb i 
c i d e s  i nt o  i t s  proposed vegeta t i on management program ( s e e  
Ch ap t e r  4 - Mi t igat i on Measure s ) .  Th e s e  i nc lude the r e c og
ni t i on o f  bu f f er zone s a d j a c e nt t o  a l l  bod i e s  o f  wat e r  
( e . g . , 1 0 0-f oot buf f er s  f or a e r i a l  herbi c i d e  app l i c a t i on ;  
5 0 -foot bu f f er s for ground-ba s e d  f ol i ag e  spray appl i c at i ons ; 
1 0-f oot bu f f e r s  f or other spot ch emi c a l  appl i ca t i ons , e x c ept 
for tho s e  herb i c i d e s  det e rm i ned by EPA to be s a f e  f or u s e  
near wat e r ) ;  r e s t r i ct i ons on h erbi c i d e appl i c at i ons when 
weathe r  c ond i t i ons mi ght c a u s e  dr i f t or l ea ch i ng , and u s e  o f  
dr i f t c ontr o l  measures  whe n  applyi ng h erbi c i de s  wi th 
broad c a s t  t echn i qu e s . Det a i l e d  r i ght-o f -way i nvent or i e s  and 
l ow-a l t i tude a e r i a l  phot ogr aphy p e rm i t  e x a c t  d e t e rm i na t i on 
of  the loc at i on o f  s t reams and other bod i e s  o f  wat e r  ( s e e  
Ch apter  5 ) . 

BPA ' s herbi c i d e-r e s i du e  mon i t ori ng p r ogr am has  v e r i f i ed that 
the s e  and other herbi c i d e-u s e  res tr i c t i ons e f f e c t i v e ly 
p r o t e c t  water  qua l i ty ( No r r i s 1 9 7 9 )  ( s e e  Ch apter  7 - Pub l i c  
Hea l th ) . Fu l l  c omp l i anc e wi th s t a t e  wat e r  qua l i ty s t anda rd s 
i s  ensured , ther e fore , by p r oper obs er vanc e o f  herb i c i de u s e  
r e s t r i ct i on s  s e t  f o rth i n  BPA ' s  Transmi s s i on Li n e  Veg et a t i on 
S t andard a t  the pr o j ec t - i mp l ementat i on l ev e l  o f  vegetat i on 
management . 

1 5 c . Po l lu t i on Cont r o l  a t  F e d e r a l  Fac i l i t i e s - Re sourc e 
Con s e r va t i on and Recovery Ac t 

De scr i pt i on o f  Requi rement s .  Th e Re sourc e Cons e r vat i on and 
Rec overy Ac t ( RcRA) ( 4 2  use 3 2 5 1 e t  s e q . ) e st abl i shes 
nat i ona l p ol i c i es a nd p r ograms f o r  s o l i d  wa s t e  management , 
i n  genera l ,  and for haza rdou s wa s t e  management , i n  pa rt i c
u l a r . Wi th r e sp ec t  t o  s ol i d  wa s t e  management , th e Ac t 
prohib i t s  new ope n  dump i ng s i t e s , c a l l s  for EPA c r i t e r i a  f o r  
sani t ary l and f i l l s  ( e s t ab l i shed by 40 C F R  Pa rt 2 5 7 ) , and 
requ i re s  that a l l  op en dumpi ng s i t e s  be c onvert e d  to sani 
t a ry l and f i l l s  or c l osed by 1 9 8 3 . Th e Act f u rther provi d e s  
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f i nanc i a l  a s s i s t anc e f or the d e v e l opme nt a nd i mpl ement a t i on 
o f  c omprehens i ve s t a t e  sol i d-wa s t e-management p l an s , wh i ch 
a r e  t o  i nc lude envi r onment a l ly- s ound d i sposal  method s  and 
resourc e  rec overy program s .  

Subt i t l e  C o f  RCRA e s t ab l i she s a p r ogram f or c ompr ehens i ve 
" c rad l e -t o-gra v e "  regu lat i on o f  haz a rdou s wa s t e s .  Unde r  
th i s  progr am , EPA h a s  i dent i f i ed h a zardous  wast e s  s ub j ec t  t o  
Subt i t l e  C ;  e s t ab l i shed s t anda rd s  f o r  gene r a t o r s  a nd t ra n s 
port e r s  of  h a zard ous w a s t e s ;  e s t abl i shed s t anda rd s f or 
owner s and oper ator s of  t reatment , storag e , and d i spo s a l  
f ac i l i t i e s ;  i s sue s perm i t s  f or t r e at me n t , s t orage , a nd 
d i spos a l  f ac i l i t i e s ;  and i s sue s gu i de l i ne s  for  s t a t e s  
s e ek i ng t o  i mpl ement Subt i t l e  C pr ogr ams . 

A gene r a t o r  i s  any per son o r  f i rm who s e  ac t o r  proc e s s  
pr oduc e s  h azard ous w a s t e  i d ent i f i ed o r  l i s t ed by EPA 
( 40 CFR Pa rt 2 6 1 ) . A gene r a t o r  may accumu l a t e  ha z a rdou s 
w a s t e  on- s i t e  w i thou t a perm i t  f or 9 0  d ay s  or l e s s ,  provi ded 
tha t  c e rt a i n  s t anda rd s  are met  ( e . g . packag i ng ,  l abe l l i ng ) . 
Generator s accumu l a t i ng h a zard o u s  w a s t e s  f or more than 9 0  
day s mu s t  a c qu i r e  p e rm i t s  and m e e t  requ i r ement s f o r  owner s 
a nd ope r a t o r s  o f  t r e atment , s t or ag e ,  and d i sp o s a l  f ac i l i t i e s .  
A t ranspor t e r  o f  hazardou s wa s t e s  mu s t  acqu i r e  a n  EPA i den
t i f i ca t i o n  number and m e et r e qu i rements  o f  the RCRA m an i f e s t  
sy s t em ( 4 0  CFR Pa rt 2 6 3 ) . 

Re l e va ncy t o  Vegetat i on Ma nagement . Veget a t ion management 
may gener at e thr e e  type s o f  wa s t e s  c la s s i f i ab l e  a s  ( 1 )  
c l ear i ng w as t e  ( e . g . , s l a sh f r om f e l l ed t r e e s  a nd shrubs ) ,  
( 2 )  dome s t i c  s o l i d  was t e  ( i . e . , garbag e , r e f u s e , e tc . ) ,  and 
( 3 )  h a z a rdous  or p r ob l em w a s t e . The r equ i rement s o f  RCRA 
a r e  not r e l evant t o  c l ea r i ng wa s t e s  r e s u l t i ng from the f e l l 
i ng ,  t opp i ng ,  o r  prun i ng o f  t r e e s  a nd shrubs . 

Dome s t i c  s o l i d  was t e  and haz a rdou s wa s t e  a r e  regu lat ed by 
EPA a nd the s t a t e s  pu r suant t o  RCRA . Dome s t i c  s o l i d  wa s t e  
gener ated b y  BPA dur i ng vege ta t i on management ac t i v i t i e s  
( e . g . ,  t r i pl e- r i n s ed h e rb i c i de c ont a iner s ,  b r oken c ut t i ng 
t oo l s )  mu s t  b e  d i sposed o f  i n  s t a t e-appr oved sani t a ry 
l and f i l l s . 

Ve geta t i on management u s i ng c e rt a i n  herb i c i d e s  i dent i f i ed by 
EPA ( 40 CFR Pa rt 2 6 1 ) pot ent i a l ly may gene r a t e h a z a rdou s 
wast e s . Ha z a rdous  wa s t e s  may i nc lude u n r i n s ed h e rb i c i d e  
c onta i ner s ,  s o i l o r  oth e r  mater i a l s  c ontam i na t e d  b y  sp i l l s  
o f  c onc entr ated h e rb i c i de s , and unused herb i c i d e  produc t s . 
The s e  haz a rdou s mat e r i a l s r e qu i r e  spec i a l  hand l i ng and 
d i sposa l a c c ord i ng to EPA regulat i on s  a nd s t at e  l aw s .  Each 
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s t a t e  i n  the BPA s e r v i c e  a r ea ha s i t s own ag ency d e s i gnat ed 
for mon i t or i ng a nd r egulat i on o f  haza rdous wa s t e  sp i l l s  a nd 
d i sposa l . 

Means for S a t i s fy i ng Requ i r ement s .  Requ i r ement s p e rt a i n i ng 
t o  dome s t i c  s o l i d  wa s t e  a r e  sat i s f i e d by BPA part i a l ly a t  
the pr ogr ammat i c  l evel b y  the e s tabl i shment o f  r out i ne 
proced u r e s  f o r  d i sposal o f  the s e  wa s t e s  i n  s t a t e -approved 
san i t a ry l a nd f i l l s  ( a s d e scr i bed i n  BPA ' s Transm i s s i on L i ne 
Ma i nt enance S t anda rd ) .  L i k ew i se , requ i r ement s pe rt a i n i ng t o  
ha zardous wa s t e s  a r e sat i s f i ed p a rt i a lly a t  the pr ogr ammat i c  
l evel by i nc o rpora t i ng spec i f i c  i ns t ruct i on s  on proc edu r e s  
f or hand l i ng a nd d i spo sal o f  herbi c i de c onta i ne r s  a nd other 
c ontam i na t e d  mat e r i a l s  in  the BPA Ma i nt enanc e S ta nd a rd . Th e 
Ma i nt enance S tanda rd a l s o  spec i f i e s proced u r e s  f or c l eanup 
and not i f i ca t i on of re spons ibl e s t a t e  agenc i e s i n  the event 
of he rbi c i d e sp i ll s .  

Full  c ompl i ance w i th s ol i d  and haza rdou s w a s t e  r equ i r ement s 
i s  prov i d ed by prop e r  i mplementat i on of  the spec i f i ed proc e
d u r e s  d u r i ng ac tual vegeta t i on management a c t i v i t i e s .  For 
exampl e ,  f u l l  c ompl i ance w i th RCRA i s  a s su r ed wh en a l l  
r e qu i rement s f o r  hand l i ng ,  s t o rage , t r ansport i ng and 
d i sposal of haza rdou s wa s t e s  are met and the re spon s i b l e  
s ta t e  agenc i e s ha ve be en not i f i ed when a nd where n e c e s sary . 

l Sd .  Pol lut i on Control a t  Fed e ra l  Fac i l i t i e s - Sa f e  Dr i nk i ng 
Wat e r  Ac t 

De s c r i pt i on o f  Requ i rement s . Th e Sa f e  Dr i nk i ng Wa t e r  Ac t 
( 4 2 USC 3 0 0 f  et s e q . ) e s tabl i she s the na t i ona l program for  

protec t i ng d r i nk i ng water  s uppl i ed by mun i c ipal and i ndus
t r i a l wat e r  s uppl i er s .  Pu r suant t o  the Ac t ,  EPA ha s i s sued 
na t i onal pr i ma ry d r i nk i ng w a t e r  s tandard s to p r ot e c t  human 
hea l th ( 4 0 CFR Pa rt 1 4 1 ) and na t i ona l seconda ry s t anda rd s 
for  qual i t i e s such a s  t a s t e  and odor ( 40 C FR Pa rt 1 4 3 ) . 
The s e  s t a nda r d s  a r e  m i n i mums t o  be adopt ed by the s t a t e s  and 
appl i ed to mun i c i pa l  and i ndus t r i a l  w a t e r  suppl i e r s . Under 
the Ac t ,  s t a t e s  w i th approved programs ha ve the pr i ma ry 
i mpl ementat i on and enforc ement author i ty .  

Sec t i on 1 4 2 4 ( e )  o f  the Ac t a u thor i z e s  EPA t o  d e t e rm i n e  tha t 
a n  undergr ound a qu i f er i s  the " s ole sourc e "  o f  d r i nk i ng 
wa t e r  for  a n  a rea o r  c ommuni t y  and that , i f  c ontami na t ed , 
the a qu i f e r  wou ld c ons t i t u t e  a s i gn i f i cant ha z a rd t o  publ i c  
hea l th . Onc e a n  aqu i f e r  i s  s o  d e s i gnat ed , no federa l 
f i na nc i a l a s s i stance i s  a v a i l able f o r  pr o j ec t s  wh i ch may 
c ontam i na t e  the aqui f e r . 

2 6 9  



Re l evancy t o  Vegetat i on Management . Re qu i rement s o f  the 
Sa f e  Dr i nk i ng Wat e r Ac t p e rt a i ni ng to d r i nk i ng wat e r  s t an
d ard s do not apply to BPA ' s veget at i on management pr ogr am 
s i nc e  BPA i s  not a mun i c ipa l  o r  i ndu s t r i a l  dr i nk i ng wat e r  
s uppl i e r . 

EPA has  d e s i gnat ed the Spok ane Va l l ey-Ra thdr um Pr a i r i e  
aqu i f e r  a s  a " so l e  s ou rc e "  aqu i f e r  ( 4 3  F R  5 5 6 6 ; Februa ry 9 ,  
1 9 7 8 ) . BPA operat e s  t r ansm i s s i on f ac i l i t i e s i n  the r echa rg e  
a r e a  f o r  the aqui f e r . BPA ' s veget at i on manag ement program 
d o e s  not i nvolve f ed e r a l  f i nanc i a l a s s i st ance and the r e fore 
i s  not regu lated by the sole s ou rc e  aqu i f e r prov i s i ons of  
the Sa f e  Dr i nk i ng Wa t e r  Ac t .  Neverthe l e s s ,  it  i s  u n l i k e ly 
that BPA ' s proposed program w i l l  contam i na t e  the Spokane
Ra thdrum a qu i f er . The aqu i f er i s  l a rg e  and t ra n sm i t s  l arg e 
volumes o f  wat er r ap i d ly . Th e l a rge d i lut i on f ac t o r  and the 
s mal l quant i t i e s  of herbi c i d e s  u s ed by BPA i n  the r echa rg e  
a r e a  en s u r e  tha t  i nc rement a l  cont ami nat i on o f  the aqu i f e r a s  
a r e su l t o f  BPA ac t i v i t i e s w i l l  b e  i n s i gni f i c ant ( s ee 
Chap t e r  7 - Pub l i c  Hea l th ) . 

1 5 e . Po l lut i on Control at Federal  Fac i l i t i e s - No i s e  
Cont r o l  Ac t 

D e s c r i pt i on o f  Requ i r ement s .  Th e No i s e Cont r o l  Ac t o f  1 9 7 2  
( 4 2  U SC 4 9 0 1  e t  s e q . ) e s t ab l i shed a f ed e r a l pol i cy a s  w e l l  
a s  v a r i ou s  progr ams f or control of  noi se d etr i ment a l  t o  
pub l i c  hea l th and we l f are . For exampl e ,  the Ac t e s t ab l i shed 
a nat i ona l p r ogr am to cont r o l  i nt e r s t a t e  t r ansport at i on 
noi s e  sou rc e s .  

The Ac t a l so r e qu i r e s  EPA t o  s et noi s e  em i s s i on s t and a rd s 
f o r  oth e r  ma j or noi s e  sou rc e s  and empowe r s  EPA t o  requ i re 
product l abe l i ng f or p r oduc t s  emi t t i ng no i s e l e ve l s  c apab l e  
of  adver s e ly a f f ec t i ng heal th a n d  we l f a r e . Fi na l ly , Sec t i on 
4 ( b )  o f  the Ac t r e qu i r e s  each f ed e r a l  ag ency engaged i n  
noi s e-em i t t i ng act i v i t i e s  t o  comply w i th fede r a l , s t at e , and 
l oc a l  r equ i r ement s f or cont r o l  and abat ement of  envi r onmen-
t a l  noi s e . 

Re l evancy t o  Veget at i on Ma nag ement . Mo s t  BPA r i ght s-o f-way 
and tho s e requ i r i ng veget at i on control a r e  i n  r emot e area s 
away f r om noi s e- s e ns i t i ve propert i e s .  Some veget at i on c on
t r o l  equ i pment ( e . g . , cha i nsaw s ,  ch ipper s ,  he l i copt e r s ) may 
g enerat e c on s i d e rable noi s e . Howeve r ,  noi s e  i s  m i ni m i z ed by 
u s e  of muf f l er s  on i nt er na l  c ombu s t i on eng i ne s  and by th e 
f ac t  that vegetat i on c ontrol  ac t i v i t i e s a r e  t emporary , 
occ u r r i ng eve ry 3 - 5  year s i n  w e s t e r n  Oregon and Wa sh i ng t o n .  
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Where s t at e  or local  noi s e  cont r o l  s t andard s a r e  i n  forc e , 
the No i s e Control Ac t requ i r e s  BPA t o  comply w i th them . 
Typ i c a l ly ,  howeve r ,  permanent noi s e  s ourc e s  a r e  r egu lated 
more s t r i c t ly tha n  tempor a ry one s , and i ndu s t r i a l  sourc e s  
a r e  r egulated more s t r i c t ly than s i l v i cultural  o r  agr i c ul
t u r a l  act i v i t i e s  ( c ompa rabl e  t o  vegetat i on manageme nt ) .  

Means for  Sa t i s fy i ng Requ i r ement s .  Comp l i anc e w i th noi s e  
control s t and a rd s  mus t oc c u r  at the pro j ec t -d e s i g n  and 
i mpl ementat i on l e ve l o f  BPA ' s vegetat i on management p r o
gram . Du r i ng r i ght s - o f -way i nventory procedur e s , a r ea s 
whe r e  noi s e  l e vel s a r e  r e s t r i c t ed m u s t  be i d ent i f i ed and 
a l t e rnat i ve method s of  vegetat i on control mus t be s ub s t i 
t u t ed i f  n e c e s sary . 

1 5 f . Pol lut i on Control a t  Federal Fac i l i t i e s - Federal  
Insect i c i d e , Fung i c i de , and Rodent i c i d e  Ac t 

De s c r ipt i on o f  Requ i rement s .  The Fed eral  I n s ec t i c i d e , 
Fung i c i d e , and Rod ent i c i d e Ac t ,  a s  amend ed ( F IFRA )  ( 7  USC 
1 3 6  e t  s eq . ) e s tabl i shed procedures f or the r eg i s t r a t i on ,  
c la s s i f i c a t i on ,  and regulat i on o f  herbi c i d e s  and other 
pest i c i d e s . EPA i s  r e spon s ible f o r  s e tt i ng s ta nd a rd s f o r  
the enforc ement o f  F IFRA .  

S e c t i on 3 ( a )  o f  F IFRA proh i b i t s  the d i s t r ibut i on o r  s a l e  o f  
a ny pe s t i c i de not r e g i s t e r e d  by EPA . As p a r t  o f  the 
r eg i s t r at i on proc e s s , EPA must c la s s i fy each p e s t i c i d e  for  
gene r a l  o r  r e s tr i c t ed u s e . Pe s t i c i d e s  are  c l a s s i f i ed for  
r e s t r i cted u s e  i f  they pre s ent hea l th ha zards  t o  appl i c ators  
or othe r p e r s on s , o r  i f  they may c a u s e  unreasonab l e  adve r s e  
i mpac t s  t o  the env i ronment . Pes t i c i de s  c la s s i f i ed f o r  
r e s t r i ct ed u s e  mus t  b e  app l i ed only by o r  und e r  the d i rect  
s uper v i s i on o f  a c e rt i f i ed appl i c ator ( 40 CFR Pa rt 1 6 2 ) . 

Unde r  F IFRA ,  EPA e st ab l i shed r egu la t i on s  for  the s t o rage and 
d i sposal  o f  pe s t i c i d e  c ont a i ne r s  and exc e s s  amoun t s  o f  
p e s t i c i d e s  ( 40 CFR Pa r t  1 6 5 ) . EPA a l so ha s s e t  hea l th and 
s a f ety s ta nd a rd s  for  the prot ect ion o f  wor k e r s  a t  the s i t e s  
o f  pe s t i c i d e app l i ca t i on s  ( 40 C F R  Pa r t  1 7 0 ) . Unde r  the Ac t ,  
the s t a t e s  have p r i mary r e spon s i b i l i ty f or enf orc i ng the 
var i ou s  prov i s i on s  of  FIFRA regard i ng pest i c i d e  u s e and 
c ert i f i c a t i on of appl i cator s ,  s ub j ect to approval by EPA . 

Re l evancy to Veget at i on Management . The r e qu i r ement s o f  
F IFRA apply d i r ec t ly t o  t h e  u s e  o f  herbi c i des  i n  t r ans
m i s s i on l i ne veget at i on management . 
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Means for  Sat i s fy i ng Requ i r ement s . F IFRA r equ i r ement s m u s t  
be c omp l i ed w i th both du r i ng t h e  deve lopment of  BPA ' s veg e
t a t i on management program and du r i ng the d e s i gn a nd i mp l e
ment a t i on of  i nd i vi dua l herb i c i d e t reatment s .  At the 
pr ogramma t i c  l eve l ,  BPA ha s i nc orporated i n  i t s  Transm i s s i on 
Li ne Ma i nt enance Standa rd and proposed program expl i c i t  
d i rect i on s  a nd c ons t ra i nt s  regard i ng herb i c i de u s e  pract i c e s  
( s ee Chapt e r  4 - M i t i ga t i on Mea s u r e s ) . The s e  u s e  spec i f i 
c a t i on s  a r e  f o l l owed i n  the f i e l d  t o  ensure c omp l i a nc e  w i th 
a l l  app l i cab l e  federal  and s t a t e  regu l at i on s  und e r  FIFRA .  

BPA propo s e s  t o  u s e only herbi c i d e s  r e g i s t ered by EPA i n  i t s  
vegeta t i on management act i vi t i e s . Al l herb i c i de s  w i l l  be 
u s ed in s t r i c t a c c ordanc e w i th EPA-appr oved l abe l i n s t ruc
t i ons . Al l herb i c i de appl i c at i on s  wi l l  be pe r formed by o r  
under t h e  s uper v i s i on o f  app l i ca t or s  l i c e n s ed a cc o rd i ng t o  
app l i cab l e  s t a t e  regu l a t i on s . Fu l l  comp l i ance w i th F I FRA i s  
a s sured , the r e f or e , by p r oper ob s e rvance o f  a l l  BPA ' s herb i 
c i de u s e  c on s t ra i nt s  du r i ng actua l f i e l d  appl i cat i on s . 

1 5 g . Po l lu t i on Control  a t  Fede r a l  Fa c i l i t i e s - Tox i c 
Sub s t a nc e s  c ontrol Ac t 

De s cr i pt i on o f  Requ i rement s . The Tox i c  Subs tances Contr o l  
Ac t ( 1 5 U SC 2 6 0 1  e t  se q . ) empowe r s  EPA t o  control  produc t i on 
and u s e  o f  t ox i c  s ubstanc e s . The Ac t r e qu i r e s  manu fa c t u re r s  
t o  g i ve EPA 9 0  days not i c e  o f  plans  t o  produce a new chem i 
c a l  o r  t o  market a s i gni f i cant new u s e  f or a n  o ld chemi c a l . 
EPA may r e qu i r e producer s t o  t e s t  s e l e c t e d  chem i ca l s ,  and i s  
empowered t o  r e qu i r e p r oduc e r s  t o  k e ep r e c ord s on n ew 
chem i c a l s .  

Und e r  the Ac t ,  EPA i s  empowered t o  r e gu la t e  a ny a spect o f  a 
chem i c a l  u s e  l i k e ly t o  r e su l t  i n  a n  unrea s onab l e  r i s k  o f  
s e r i ou s  o r  w i d e spr ead i n j u ry t o  publ i c  hea l th o r  the e n v i 
ronment . The Ac t requ i r e s  spec i f i c  ac t i on s  r e l a t e d  t o  
polych l o r i nated b i phenyl s ( PCBs ) ,  u nde r wh i ch EPA ha s i s sued 
regu l a t i on s  r eg a rd i ng manu fac t u r i ng ,  proc e s s i ng ,  d i s t r i bu
t i on a nd use ( 4 0 CFR Part 7 61 ) ; and d i sposal  ( 44 F R  6 6 989 ; 
Novemb e r  2 1 , 1 9 7 9 ) . 

Re l evancy to Vegetat i on Management . Vege t a t i on management 
doe s not i nvolve the manu f ac t u r e , s a l e , o r  u s e  of new chem
i c a l s  o r  of PCBs . Al l herb i c i de s  u s ed by BPA f or veget at i on 
c ontrol  have been pre v i ou s ly t e s t ed and reg i s te r e d  f o r  u s e  
by EPA . The r e f ore , r e qu i rement s o f  the Tox i c  Sub s tanc e s  
Control  Ac t d o  not apply t o  BPA ' s veget a t i on management 
program . 
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1 6 . Energy Cons e r vat i on at Fed eral Fac i l i t i e s 

De s c r ipt i on of  Requ i rement s .  NEPA , a s  amended , and CEQ 
r egulat i on s  for i mpl ement i ng NEPA r e qu i r e ana lys e s  of the 
ene rgy r e qu i remen t s  and c on s e r vat i on pot ent i a l  of a l t e r 
nat i ve f e d e r a l  pr o j ect s a n d  ac t i on s . In a dd i t i on t o  the s e  
st ipulat i on s , two other f e d e r a l  l aw s  gove r n  ene rgy c on s e r 
v a t i on e f fo r t s  of  f ederal  f ac i l i t i e s  a n d  ope ra t i ons . The 
Ene rgy Pol i cy and Con s e r vat i on Act , a s  amend ed ( 4 2 U S C  6 2 0 1  
e t  s e q . ) ,  d i r e c t s  the Pr e s i dent t o  d e velop mandat ory s t an
d a r d s  for  ene rgy con s e r va t i on and e f f i c i ency f o r  f e d e r a l  
f ac i l i t i e s  a nd a c t i on s . 

The Na t i ona l Ene rgy Cons er vat i on Pol i cy Ac t ( 42 U SC 8 241 e t  
s e q . ) d i rec t s  the Sec r e t a ry o f  Ene rgy t o  develop program s t o  
enc ourage the u s e  o f  s o l a r  e nergy t echnol ogy i n  f ed e r a l  
bui l d i ng s . 

Pur suant t o  the s e  laws , DOE ha s d eveloped g u i de l i ne s  f o r  
federal  agenc i e s  i n  deve l op i ng gene r a l  operat i on s  plans  t o  
c on s e r ve e n e rgy ( 1 0  C F R  Pa rt 4 3 6 ,  Subpart F ) . " General  
operat i on s " a r e  d e f i ned as  agency ope ra t i on s  other than 
b u i ld i ng ope rat i on s ; they i nc l ude operat i on of motor 
veh i c l e s  and a i rc r a f t . ( DOE ha s i s sued another s e t  of  
g u i de l i ne s  f o r  energy c on s e r vat i on in federal  bu i ld i ng s , 1 0  
CFR Pa r t  4 3 6 ,  Subpa rt C ) . 

Re l e vancy to Veget at i on Management . Ve getat i on management 
ac t i v i t i e s  of  BPA a r e  cons i d ered "gene r a l  ope ra t i on s " w i th 
r e spect t o  f ed e r a l  energy conserva t i on r e qu i r ement s .  There
for e , BPA i s  requ i red t o  develop a gene r a l  operat i on s  plan 
for  energy c on s e r va t i on .  

Means for  S a t i sfying Requ i r ement s .  Motor veh i c l e  and 
equ i pment ope rat i on s  du r i ng BPA ' s vegeta t i on management 
a c t i v i t i e s are c overed by BPA ' s agency-w i d e  " g ene r a l  
operat i on s  p l a n "  adm i ni s t e red b y  the BPA " Mot or Veh i c l e  
Pool " . Thi s r e qu i r ement i s  there fore s at i s f i ed f u l ly . 

Summa ry 

I n f ormat i on on env i r onmen t a l  r e qu i r ement s ,  appl i cab i l i ty , 
a nd means for comp l i ance i s  summa r i zed i n  Tab l e  8 - 1 . Leve l s  
f o r  c ompl i ance a r e  i nd i ca ted a s  e i ther pr ogr amma t i c  ( i n th i s  
E I S ) or a s  pro j ec t -l ev e l  ( i n s ub sequent s i t e - spec i f i c  env i 
r onment a l  ana lys e s ) .  
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Re l a t i onship of Env i r onment a l  Requ i rement s t o  
Al t e r na t i ve Vege t at i on Management Pr ogr ams 

Al t e rna t i ve veget at i on management p r ograms b e i ng evaluated 
by BPA a r e  c ompr i s ed o f  va r i ou s  c omb i na t i on s  o f  ava i l ab l e  
c ont rol  method s ( s ee Chapter 4 f or descr i pt i on o f  a l t e rna
t i ve programs ) .  Ana lys e s  i n  the pr e s ent chap t e r  i nd i c a t e  
that the p r e f e r r ed a l t e rnat i ve ( BPA ' s p r oposed pr ogr am ) i s  
abl e t o  f u l ly c omply w i th env i r onmenta l  requ i r ement s .  Ful l 
c ompl i ance i s  provi ded e i ther by ove r a l l  p r ogram d e s i gn or 
by a c omb i na t i on o f  program de s i gn and pro j ec t  i mp l ement a 
t i on ( s ee Tab l e  8- 1 ) . 

Among the var i ou s  a l t e rnat i ve p r ograms evaluated i n  
Chapt er 4 ,  a l l  except one wou l d  b e  abl e  t o  comp ly w i th the 
env i ronment a l  r e qu i r emen t s  c on s i d e r ed i n  th i s  chapt er . 
Ab i l i ty t o  c omp ly i s  ba sed on th e f a c t  tha t , a t  s i t e s  whe r e  
br oadc a s t  chem i c a l  or mecha n i c a l  method s m i ght b e  r e str i c t ed 
by envi r onmenta l  laws or regu l a t i on s , other me thod s ( i . e . , 
manua l or spot chemi c a l ) woul d  be a va i l ab l e  t o  c ontrol  
t a rget vegetat i on .  Comp l i anc e  i s  pos s ib l e  in  tha t  a l l  
i n s t r u c t i on s , c on s tr a i nt s ,  and m i t i ga t i on mea s u r e s d e sc r i bed 
i n  the BPA Trans m i s s i on Li ne Ma i nt enance S t anda rd ( s ee 
Chapter 4 )  can be ob s er ved by subs t i t ut i on o f  c on t r o l  
me thod s whe r e  nec e s sary . 

I n  cont r a s t , the a l t er nat i ve program r e ly i ng exc l u s i ve ly on 
br oadc a s t  chemi c a l  method s wou l d  be unab l e  to f u l ly c omply 
w i th env i ronmenta l  r equ i r ement s .  Th i s  i s  due t o  the f a c t  
that other s e l ec t i ve c on t r o l  me thod s wou l d  n o t  be avai labl e 
t o  s ub s t i t u t e  i n  s e ns i t i ve s i t e s  ( e . g . , s t r eam b u f f er z one s ,  
h i gh sen s i t i v i ty landscape s ,  c r op land bu f f e r  zone s ) . 

Perm i t s ,  Li cense s ,  and Ent i t l ement s Nec e s sary 
t o  Impl ement the Pr oposed Pr ogram 

BPA ' s pr e f e r r ed vegetat i on management p r ogram i nc l udes the 
avai labi l i ty o f  spot chemi c a l , broad c a s t  chem i c a l , manu a l , 
a nd b i o l og i c a l  c ontrol method s ,  w i th t r eatment method s for  
i nd i v i dua l control pro j ec t s  s e l e ct ed bas ed on c on s i de r at i on 
o f  s oc i a l , ecolog i ca l , and econom i c  consequenc e s . Because  
the veget a t i on management program i s  an ongoi ng ma i nt enanc e 
a c t i v i ty ,  and becau s e  the p r oposed c ontrol method s a r e  thos e  
whi ch a r e  c u r r en t l y  i n  u s e , no new permi t s ,  l i c ens e s , or 
ent i t l emen t s  w i l l  be neces sary spec i f i c a l ly t o  i mpl ement the 
proposed program . A numbe r of permi t s ,  l i cens e s ,  or 
ent i t l ement s r e qu i red t o  c onduc t a veget at i on management 
program a r e  cur rently i n  p l ac e . The s e  w i l l  c ont i nu e  to be 
r enewed per i od i c a l ly a s  they e xp i r e  or i n  r e spon s e  t o  
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chang i ng r equ i rement s and/ o r  c i rc um s t anc e s . Th e most  
i mportant o f  the ex i st i ng p e rm i t s ,  l i cense s ,  or ent i t l ement s 
a r e : 

1 .  Cooperat i ve vegetat i on p l a n s  f or r i ght s-o f- way 
cros s i ng BLM , For e s t  Ser v i c e , Nat i ona l Park 
S e r v i c e , and U . S .  F i sh and W i ld l i f e Se r v i c e l a nd s .  

2 .  Fo r chem i c a l  con t r o l  me thod s ,  s t a t e  man i f e s t s f or 
ha z a rd ou s  w a s t e  t r a n spor t a t i on,  s t a t e  c e rt i f i c a t e s  
f or haza rdou s wa s t e  d i sposa l ,  s t a t e  l i cens e s  f or 
herb i c i de app l i ca t or s ,  a nd For e s t  S e rv i c e  p e rm i t s  
t o  u s e  pe st i c i de s  on Na t i ona l Fore s t  land s .  
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Port land , OR . 5 6  pp . 

Gr a tkowsk i ,  H .  1 9 7 8 .  Herb i c i d e s  f or sh rub a nd weed t r e e  
c ont r o l  i n  we s t e r n  Oregon . Ge n .  Tech . Rep . PNW- 7 7 .  
U .  S .  D .  A . , For e s t  S e r v i ce , Pa c i f i c  No rthwe s t  Forest  a nd 
Range Expt . Stat i on ,  Port land , OR . 48 pp . 

Gr e e n ,  L .  R . , and L .  A .  Newe l l . 1 9 8 2 . Us i ng goat s t o  
c ontr o l  b r u sh regrowth o n  fuelbreak s .  Ge n .  Te ch . Rep . 
PSW- 5 9 .  U .  S .  For e s t  S e r v i c e , Pa c i f i c  Southwe s t  F o r e s t  a nd 
Range Exp . S t a t i o n ,  Berke l ey , CA . 1 3  pp . 

Hawke s ,  R .  B .  1 9 68 . The c i nnabar moth, Tyr i a  j a c obaea , f or 
c on t r o l  o f  tansy r agwort . J .  Ec on . Ent omo l .  6 1 : 4 9 9-5 0 1 . 

He l l i ng ,  C .  S . ,  P .  C .  Kear ney , a nd M .  Alexand e r . 1 9 71 .  
Beha vi or o f  pe st i c i d e s  i n  s oi l s .  Adva nc e s  i n  Agr onomy 2 3 : 
14 7-24 0 . 

Herendeen,  R .  A . , a nd C .  W .  Ba l l a rd , I I I . 1 9 7 4 .  Energy c o s t  
o f  good s a n d  s e r v i c e s . Doc ument # 14 0 . Pr epa r e d  f or Cen t e r  
f or Ad vanc ed Computat i on .  Un i ver s i ty o f  I l l i no i s ,  Urbana , 
I L .  

H i gh smi th , R .  M . , a nd A .  J .  K i me r l i ng ( ed s . ) 1 9 7 9 .  At l a s  
o f  the Pac i f i c  Northwe s t . Oregon St a t e  Un i ver s i ty Pr e s s ,  
Cor va l l i s ,  OR . 1 3 5 pp . 

Hu f fak e r , C .  
New Yor k . 

B . 1 9 71 .  
5 1 1  pp . 

B i olog i ca l  c ontr o l . Pl enum Pr e s s ,  

Joha n s on ,  C .  1 9 6 9 . The bee poi s on i ng haza rd f r om p e s t i c i d e s . 
Bu l l et i n  7 0 9 . Wa sh i ng t on Agr i cu lt u ra l Exp e r i ment Stat i o n .  

Ke a rney , P .  C . , a nd D .  D .  Ka ufman ( ed s . ) 1 9 7 5 . Herbi c i de s : 
chem i s t ry ,  degradat i on ,  and mod e o f  a c t i on .  2nd ed i t i on .  
Vo lume 1 .  Ma rc e l  Dekk e r ,  I nc . ,  New Yor k . 5 0 0  pp . 

K i mme l , R .  0 . , R .  Ti l lma n ,  and D .  R .  Wool ey . 1 9 81 . Handbook 
f or manua l ma i nt enanc e of power l i ne r i ght s-o f-way . 
Ci t i ze n s  for  Envi ronment a l  Prot ec t i on ,  I nc . ,  Cha r l e s t o n ,  
WV . 2 6  PP · 
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Kopperdah l , F . , c .  Ha z e l , a nd N .  Morg an .  1 9 7 5 . Oi l sp i l l s  i n  
Ca l i f or n i a and e f f ec t s  o f  c le anup agent s .  Pub l . no . 5 6 . 
C a l i for n i a S t at e  Wat e r  Re sourc e s  Cont r o l  Board , Sacr ament o ,  
CA . 1 0 6  PP · 

Lavy , T .  L . , J .  D .  Wa l s t ad , R . R .  Flynn , and J .  D .  Mat t i c e . 
1 9 8 2 . 2 , 4-d i ch l or ophenoxya c e t i c  ac i d  expo s u r e  r ec e i v ed by 
a e r i a l  appl i c a t i on c r e w s  d u r i ng f or e s t  spr ay operat i on s . 
Jour n .  Agr i c . Food Chem . 3 0 : 3 7 5- 3 81 . 

Lee , L . , a nd c .  Jonk e l . Gr i z z l i es and wet l and s .  We s t e r n  
Wi ldl and s 7 : ( 4 ) : 2 6- 3 0 . 

Ly on , L .  J . , and w .  F .  Muegg l e r . 1 9 6 8 . He rb i c i d e  t r e at ment 
of north Idaho brow s e  eva luat e d  s i x  yea r s  l a t e r . J .  Wi ld l .  
Manag e . 3 2 ( 3 ) : 5 3 8- 5 41 . 

Marc et , B .  c .  ( ed . ) 1 9 7 9 . Ca l i forn i a  w i ld l i f e/h ab i t at r e la
t i onsh i p s  program : North Coa s t / Cascade s zone . Vo l .  I - IV .  
U .  S .  Fo r e s t  S e r v i c e , S i x Ri ver s Nat i onal Fo r e s t . 

Mof f et t , J .  o . , H .  L .  Mo rt o n ,  and R .  H .  McDona ld . 1 9 7 2 . 
Tox i c i ty o f  s ome herb i c i de spr ays t o  h oney b ee s . J .  Ec on . 
Entomo l .  6 5 : 3 2- 3 6 .  

Newton , M . , and F .  N .  Do s t . 1 9 81 . Env i r onment a l  e f f e c t s  o f  
veg e t at i on management pract i c e s  o n  DNR f o r e s t  land s .  
Pr epa red f or S t at e  of  W a sh i ng t on , Dept . o f  Nat u r a l  
Resourc e s . 2 5 2  pp . 

Newt on , M . , and F .  B .  Kn i ght . 1 9 81 . Handbook o f  weed and 
i ns e c t  c on t r o l  chem i cal s for f o r e s t  r e s ou rc e  manag e r s .  
T i mber Pr e s s , Be avert on , OR . 

Newt on , M . , a nd L . A .  Nor r i s .  1 9 7 6 .  Eva luat i ng short -and
l ong- t erm e f f e c t s  o f  h e rb i c i d e s  on non- t a rg e t  f o r e s t  and 
r ang e b i ot a .  Pp . 1 3 3 - 1 44 i n  Counc i l  on Env i r onment a l  
Qua l i ty and U .  S .  F i sh and-Wi ld l i f e  S er v i c e  B i o l og i ca l  
evalu at i on o f  env i r onment a l  i mpac t s-- Proceed i ng s  o f  a 
sympos i um .  FWS /OBS-80 / 2 6 . U .  S .  F i sh and W i ld l i f e  
Serv i c e , Wash i ngton , D .  c .  

1 9 82 . Pot ent i a l e xposure o f  humans t o  2 , 4 , 5 - T  
and T CDD i n  the Oregon c oa s t  r a ng e . Fund ament a l  a nd 
Appl i ed To x i c ology 1 : 3 3 9- 3 4 6 . 

N i e r i ng ,  w .  A . , and R .  H .  Goodw i n .  1 9 7 4 . Creat i on o f  
r e lat i ve ly s t ab l e  shrublands w i th h e rb i c i de s : a r r e s t i ng 
" suc c e s s i o n "  on r i ght s -o f -way and pa s t u r e l and . Ec ology 
5 5 : 7 84- 7 9 5 . 
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Nor r i s ,  L .  A .  
haza r d . J .  

1 9 71 . Ch em i c a l  b r u sh c ontr o l : 
Fore s t ry 6 9 ( 1 0 ) : 7 1 5- 7 2 0 . 

a s s e s s i ng the 

1 9 71 - 1 9 76 , 1 9 7 9 .  Herbi c i de r e s i du e s  i n  s oi l and 
wat e r  f o r  Bonne v i l l e  Powe r Adm i ni s trat i on transm i s s i on l i ne 
r i ght s-o f-way . Bonnev i l l e Power Adm i ni s t r at i on ,  Port land , 
OR . 

1 9 81 . The movement , p e r s i s t e nc e ,  and f at e  o f  the 
phenoxy herbi c i d e s  and T CDD i n  the f o r e s t . Re s i due Re v i ews 
8 0 : 65-1 3 5 .  

Ore gon S t a t e  Un i ve r s i ty E x t en s i on S e r vi c e . 1 9 8 2 . O regon weed 
control handbook . Oregon Stat e Uni v . , Cor va l l i s ,  OR . 1 7 0  
PP · 

P i ment e l , D .  1 9 71 . Ec o l og i ca l  e f fect s o f  p e s t i c i d e s  on 
nont a rg e t  spec i e s .  Ex e cut i ve O f f i c e of  the Pr e s i dent , 
O f f i c e o f  S c i enc e and Technology , Wa sh i ng t on , D .  C .  2 20 pp . 

1 9 8 0 . Handbook o f  ene rgy ut i l i zat i on i n  
agr i c u l t u r e . CRC Pr e s s ,  Boca Ra t on ,  FL . 4 7 5  pp . 

Pi ment a l , Da v i d ,  e t  a l . 1 9 7 3 . Food produc t i on and the en e rgy 
c r i s i s .  S c i enc e 1 8 2 ( 4 1 1 1 ) : 443-449 . 

P i menta l ,  Da v i d ,  e t  a l .  1 9 7 4 . Work shop on r e s e a r ch method s 
f or s t ud i e s o f  energy , f ood , man and envi r onment a l . Cent e r  
f o r  Env i r onment a l  Qua l i t y Management , Corne l l  Un i v . , 
I thac a , NY . 

Ri cha rd s ,  N .  A .  1 9 7 3 .  O l d  f i e ld vegetat i on a s  a n  i nh i bi t or 
o f  t r e e  vegetat i on .  Pp . 7 9-8 7 i n  Rob e rt Good l a nd ( ed . ) 
Power l i ne s  a nd the envi ronment- - Pr oc e ed i ng s  o f  a 
c o l l oqu i m .  The Ca ry Arboretum o f  the New Yor k  Bot ani c a l  
Gard ens , M i llbrook , NY . 

Ri cht er , W .  c .  1 9 5 8 .  W i ld l i f e f ood and c over by the m i l e . 
Pa . Gam e  New s  May : 4 3-44 . 

Ri ngh and , H .  P . , J .  R .  Me i er ,  W .  E .  Col ema n ,  J . Munch , 
W .  H .  Kay l o r , and R .  J .  Bu l l . 1 98 3 . Ident i f i c at i on and 
cha rac t e r i zat i on of mutageni c a c t i v i t y  r e s u l t i ng f r om 
ch lor i nat i on o f  hum i c  subs t a nc e s .  Tox i col og og i s t 3 : 3 8 
( Pape r  1 5 2 ) . 

Robert s ,  C .  A .  1 9 80 . Cooperat i ve b r u sh c on t r o l  s t udy , 
second yea r r eport . Oregon S t at e Un i ve r s i ty ,  Cor va l l i s ,  
OR . 2 9  pp . 
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Sh ear er , Ru th W . , a nd M .  H a l t e r . 1 9 80 .  L i t erature  r e v i ews 
of  f ou r  s e l e c t e d  herbi c i de s : 2 , 4-D , d i ch l oben i l ,  d i quat , 
a nd endotha l l .  Mun i c ipa l i ty o f  Me t r opol i t an S e a t t l e . 2 7 7  
PP · 

So i l  Cons e r vat i on S e r v i c e . 1 9 7 5 . So i l  t a x onomy . Agr i c . 
D .  A . , Wa sh i ngton , D .  C .  7 5 4  pp . Ha ndbook No . 4 3 6 . U .  S .  

Somer s ,  J .  D . , E .  T .  Moran , Jr . ,  a nd B .  S .  Re i nhart . 1 9 7 8 .  
Reproduct i ve succe s s  o f  hens and cock e re l s  or i g i nat i ng from 
eggs spr ayed w i th 2 , 4-D ; 2 , 4 , 5 - T ,  and p i c lo rarn f ol l owed by 
ear ly p e r f o rma nc e o f  the i r  progeny a f t e r  c ompa rab l e  i n  ovo 
expos u r e . Bu l l . Env i r onrn . Contarn . Tox i c ol . 2 0 : l l l-TI9

-
.
� 

St ewa rt , R .  E .  1 9 7 5 .  Al l e l opath i c  potent i a l  o f  we s t ern 
b racken . J .  Ch ern . Ec o l . 1 ( 2 ) : 16 1 - 1 6 9 .  

Taber , R .  D .  1 9 7 7 .  Powe r l i ne r i ght s-of-way and w i ld l i f e  i n  
f or e s ted mount a i n s . Prepared f or Wa sh i ng t on S t a t e  Dept . o f  
Game . Co l lege o f  For e s t  Re s ou rce s ,  Un i v .  of  Wa shi ngt on , 
Seat t l e , WA . 3 3  PP · 

Taber , R . , S .  We s t , a nd K .  Ra edek e . 1 9 8 2 . B i o l og i c a l  c ontr o l s  
for ROW management i n  we s t e r n  f o r e s t s .  I n  Th i rd sympo s i um 
on envi r onmenta l  c oncerns i n  r i ght s-o f-way management ; 
Februa ry 1 9 8 2  i n  Sa n Di ego , CA . I n  pre s s .  

Thoma s ,  J .  W .  ( e d . ) 1 9 7 9 .  W i ld l i f e hab i t at s  i n  managed 
forest s :  the Blue Mount a i n s  o f  Oregon and Wa shi ngton . 
Agr i c . Ha ndbook no . 5 5 3 . U .  S .  D .  A .  5 1 2  pp . 

Thoma s ,  J .  w . , e t  a l .  1 9 7 5 .  S i l vi c u l t u r e  opt i on s  a nd 
hab i tat  va l u e s  i n  c on i f erous f ore s t s . Pp . 2 7 2 - 2 8 7  i n  
D .  R .  Sm i th ( ed . ) Proceed i ng s  of  th e sympos i um on 
management o f  f or e s t  and ra ng e hab i t a t s  for nongarne b i rd s . 
Gen . Tech . Rep . W0- 1 . U .  S .  D .  A . , For e s t  S e r v i c e . 

Thomas , J .  w . , e t  a l .  
J .  W .  Thom a s  ( ed . ) 
the B l u e  Mount a i ns 
Handbook no . 5 5 3 . 

1 9 7 9 . De e r  and e lk .  Pp . 1 0 4- 1 2 7  i n  
W i ld l i f e  habi tat s i n  managed forest"'S7 
o f  Oregon and Wa sh i ng t on . Agr i c . 
U .  S .  D .  A . , For e s t  Serv i c e . 

T i l lman , R .  1 9 8 2 . Pot ent i a l  r o l e  o f  a l l e l opathy i n  ROW 
veget a t i on management . Th i rd sympo s i um on envi ronment al 
c onc e r ns i n  r i ght s-of-way management , February , 1 9 82 ,  San 
Di eg o ,  CA . I n  pre s s .  

T i l lman ,  R . , B .  H a n ,  a nd R .  K i mme l . 1 9 8 2 . I mp l i c at i on o f  
landown er ma i nt enanc e o f  powe r l i ne r i ght s - o f -way . I n  Th i rd 
Sympos i um on envi r onmenta l  c onc er n s  i n  r i ght s-o f-waY
rnanagernent ; Februa ry 1 9 8 2  i n  San Di eg o ,  C A .  I n  pr e s s .  
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u .  s .  D .  A . , F o r e s t  S e r v i c e . 1 9 7 5 . Na t i onal f o r e s t  landscape 
management , u t i l i t i e s . Agr i c . Handbook no . 4 7 8 . Vo l .  I I ,  
chap t e r  2 .  Wa sh i ng t on , D .  C .  

1 9 8 1 . Herbi c i d e  bac kground s ta t ement s .  Pac i f i c  
No rthw e s t  r eg i on ,  Port land , OR . Va r i ou s  pag i ng s . 

1 9 8 1 . Method s o f  manag i ng c ompet i ng veg etat i on :  
a progr ammat i c  e nv i ronmenta l  s t a t ement - -f i na l . Re g i on 6 ,  
Port land , OR . 7 5  pp + append i c e s . 

1 9 8 2 .  Envi r onment a l  a s s e s smen t - -S i s k i you Na t i onal 
For e s t  vegetat i on management programs f or s i t e  pr epa rat i on 
a nd c on i f e r  r e l ea s e . S i s k i you Na t i onal Fore s t , G r ant s 
Pa s s ,  OR . 1 0 2  pp . + append i c e s . 

U .  s .  Depa rt ment o f  Hea l th ,  Educat i on ,  and We l f a r e . 1 9 70 .  
Control  t e chn i qu e s  f o r  c a rbon monox i d e , n i t roge n  ox i d e , and 
hydrocarbon e m i s s i on s  f r om mobi l e  s ou rc e s .  N .  A .  P .  C .  A .  
Publ i cat i on No . AP- 6 6 .  Wa sh i ng t o n ,  D .  c .  

U .  S .  Env i r onmenta l  Protec t i on Ag ency . 1 9 7 7 . S i l v i c u l t u r a l  
chem i c a l s  a n d  protec t i o n  o f  wat e r  qua l i ty . EPA 
91 0 / 9- 7 7- 0 3 6 . P r epar e d  by School o f  For e s t ry , Oregon S t a t e  
Un i ver s i ty . U .  s .  EPA , Reg i on X ,  Seat t l e ,  WA . 2 2 4  pp . 

Wa shi ng ton ( S t a t e ) , Depart me nt o f  Ec ology . 1 9 80 . Wa shi ng t on 
Stat e ' s  c oa s t a l  a u thor i t i e s  t o  b e  u s ed f o r  f ed e r a l  
c on s i st ency p u rp o s e s . Olymp i a , WA . 1 8  pp . 

Weed S c i enc e Soc i et y  o f  Ame r i c a . 1 9 7 9 .  Herbi c i d e  handboo k . 
WSSA ,  Ch ampa i gn ,  I L .  4 7 9  pp . 

We s t  Vi rgi n i a  Un i ver s i ty .  1 9 7 8 .  Env i ronment a l  e f f ec t s  o f  
r i ght-o f-way management o n  f or e s t ed ec osyst ems . EPRI 
EA-4 91 . Prepa red by Di v i s i on of For e s t ry ,  We s t  V i rg i ni a 
Un i v .  E l ec t r i c Power Re search I n st i t ut e ,  Pa l o  Al t o ,  CA . 
Va r i ou s  pag i ng s .  

Yat e s , W .  E . , N .  B .  Ak e s so n ,  a nd D .  E .  Baye r . 1 9 7 8 .  D r a f t  o f  
g lyphosa t e  spray s appl i ed w i th a e r i a l  a n d  ground 
equ i pm ent . Weed S c i . 2 6 : 5 9 7- 6 0 4 .  

Zamor a , B .  A . , and J .  R .  Ne l so n .  n . d .  Pre s c r ibed grazi ng by 
d omest i c  l i ve s t ock t o  manipulate vegetat i on a l ong t r ansm i s
s i on r i ght s -o f -way . Pha s e  I --a f ea s ibi l i ty s t udy . 
Wa shi ng t on S t a t e  Uni v . , Dept . o f  For e s try and Rang e 
Manag ement . 9 9  pp . 
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P e r s ona l Commun i cat i on s  

Ac ton , W i n s t o n . Oc t ober 2 8 ,  1 9 81 . Genera l Eng i ne e r ,  Branch 
of Transm i s s i on L i ne Ma i nt enanc e ,  Bonnev i l le Power 
Admi n i s t rat i on ,  Vancouve r ,  WA . Mee t i ng .  

February 1 2 , 1 9 8 2 . Genera l Eng i neer , Br anch o f  
Transmi s s i on L i n e  Ma i nt enanc e ,  Bonnev i l l e  Power Adm i n i s t ra
t i on ,  Va nc ouver , WA . Te l ephone c onve r s at i on .  

Anderson , H .  W .  Nov emb er 2 3 ,  1 9 8 2 . D i v i s i on Manage r , Fore s t  
Land Management D i v i s i on ,  Depart ment o f  Nat u r a l  Re sourc e s , 
Olymp i a ,  WA . Let t e r  t o  Wa sh i ngton Depa rtment o f  Ec ology . 

Bort e r ,  Arthur E .  
Super i nt endent , 
Adm i n i s t r at i o n ,  

February 1 6 , 1 9 82 . As s t . Transm i s s i on 
Pug e t  Sound Area , Bonnevi l l e  Power 
Seat t l e ,  WA . Per s ona l i nt e rv i ew .  

Byram , Denny . Ma r ch 3 ,  1 9 8 2 . Spokane Co . Hea l th Depa rtment , 
Spokane ,  WA . T e l eph one c onver sat i on .  

Caldwel l ,  Hank . Ma rch 2 ,  1 9 8 3 . For e s t ry Con t r o l  and 
Ut i l i zat i on Super i nt endent , Appa lach i an Power Co . ,  Roanok e ,  
VA . T e l ephone c onver sat i on .  

Do s t , Frank N .  ( PhD ) . Ma rch 2 9 ,  1 9 8 3 . Ext ens i on Spec i a l i st 
i n  Tox i co l ogy and Chemi s t ry and Prof e s sor of  Agr i c u l t ur a l  
Chem i s t ry , Oregon S t a t e  Un i ver s i ty ,  Corva l l i s ,  OR . 
Tel ephone c onver s at i on .  

E l l sworth , D .  P .  November 5 ,  1 9 81 ; February 2 8 ,  1 9 8 3 . Ch i e f , 
Branch o f  Transm i s s i on L i n e  Ma i nt enanc e ,  Bonnev i l l e  Power 
Adm i ni s t r at i on ,  Va ncouver , WA . Memo to Mi ch a e l  w .  B e rg , 
BPA , Port land , O R ;  t e l ephon e  conver sat i on .  

Gorman , Bob . De c ember 6 ,  1 9 8 2 . Vi c e- Pr e s i dent , Ea s t ern 
Wa sh i ngton Assoc i a t i on o f  Weed Super v i s or s ,  Nox i ou s  Weed 
Con t r o l  Board , Goldend a l e ,  WA . L e t t er . 

Ha r t s e l l ,  Bruc e . Februa ry 5 ,  1 98 2 . As s i s tant Dev e l opmen t  
Eng i neer , Dept . o f  Ag r i c u l t u r a l  Eng i neer i ng , Un i v .  o f  
Ca l i f or n i a ,  Dav i s ,  C A .  Te l ephone c onver s at i o n . 

Hud s on ,  Ch ar l e s . March 2 ,  1 9 8 3 . Ri ght o f  Way I n spector , 
D i v i s i on of  Power Sys t em s  Operat i on s ,  Tennes s e e  Va l l ey 
Author i ty ,  Ch a t tanooga , TN . T e l eph one c onver sat i on .  

Mi l l e r , Adr i an v .  February 2 4 ,  1 9 8 3 . Supervi s or , Veg et a t i on 
Management Depart ment , Br i t i sh C o lumb i a  Hydro and Power 
Author i ty ,  Vanc ouver , .B . c .  Tel ephone conver s at i o n . 
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M i l l e r , S t a n . Ma rch 2 ,  1 9 8 2 . 
Spokane County Eng i ne e ri ng 
Te l ephone c onver sa t i on .  

Envi r onment a l  Spec i a l i st ,  
Depa rtment , Spokane , WA . 

Ni cho l s on , Don .  O c t ober 7 ,  1 9 8 2 . County Ex t en s i on Ag ent , 
Sand e r s County , Thompson Fa l l s ,  MT . Let t e r . 

O rcha rd Supp ly Company . February 9 ,  1 9 8 2 . 
Tel ephone conv e r sa t i o n .  

Sa cr ament o ,  CA . 

Pa r ke r ,  N .  Februa ry 5 ,  1 9 8 2 .  Pr e s i d ent , We s t ern He l i c opt e r s  
Servi c e s ,  I nc . ,  Port l and , OR . Te l ephon e  conver sat i o n . 

Sh on , Fay . O c t ober 2 8 ,  1 9 81 . Na t u r a l  Re sourc e Spec i a l i s t , 
Bra nch o f  Transm i s s i on Li ne Ma i nt enanc e , Bonnevi l l e  Power 
Admi ni s t ra t i on ,  Vancouver , WA . Meet i ng . 

Stanf ord , Al . Novemb e r  1 3 ,  1 9 8 1 . Sa f ety Manag e r ,  Bonnevi l l e  
Power Ad mi ni s t ra t i on ,  Port land , OR . Memo . 

Februa ry 2 5 ,  1 98 2 . Te l ephone c on ve r s a t i o n . 

Tanne r ,  S t eve . No vember 2 ,  1 9 8 2 . Envi r onmenta l  Hea lth 
Spec i a l i s t , Panhand l e  Hea l th Di s tr i ct , Coeu r  d ' Al ene , I D . 
Te l eph one c onve r s a t i on .  

Tenco Indu s t r i e s .  Februa ry 4 ,  1 9 8 2 . 
Te l ephone conversa t i on .  

Sa cr ament o ,  CA . 

Ti l lma n ,  R .  February 1 6 ,  1 9 8 2 . Wi ld l i f e B i ol og i st , The Ca ry 
Arboret um o f  the New Yor k  Bota n i c a l  Ga rd e n ,  Mi l lbrook , NY . 
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Wa l la c e , Georg e . February 8 ,  1 9 8 2 . Env i r onment a l  Re s ea rch e r ,  
U .  S .  Fi sh & Wi ld l i f e  Servi c e , Olymp i a , WA . Te l ephone 
c onver s a t i on .  

We s t , S t eph en D .  Februa ry 1 6 ,  1 9 8 3 . Re s earch As s i stant 
Pro f e s sor For e s t  Zool ogy , Co l l e g e  o f  For e s t  Re sou rc e s ,  
Un i ver s i ty o f  Wa sh i ngton,  S e at t l e , WA . Te l ephone 
conve r s at i on .  
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Chapter 1 0  

L I S T  O F  PREPARE RS 

Qua l i f icat ions and Expert i s e  

Graduate educ a t ion i n  po l it ic a l  s c ience 
and econom i c s  ( Un ive r s i t y  o f  C a l i fo r n i a , 
L o s  Ang e l e s ) 
Emp l o y e d  by BPA s ince 1 9 7 4  p r e p a r i n g  and 
ma n a g i n g  � n v i ronmc n t a l  � l ud i e s  and deve l o p in g  
a g e n c y  g u i d e l i n e s  a n d  procedur e s  

Graduate educ a t ion ( Oregon S t a te U n i ve r s ity ) 
and p r o f e s s i on a l  expe r ience i n  f i s h e r ie s ,  
w a t e r  q u a l ity , and w a t e r  re sourc e s  p l ann ing 
Emp l oyed by Jone s  & S toke s A s s o c i a t e s  ( J SA )  
s in c e  1 9 7 1  i n  d e s ign ing a n d  managing e n v i r o n 
men t a l  s tud i e s  
S e r v e s  a s  c h i e f  l ia is o n  and p r o j e c t  d i r e c t o r  
f o r  p r e p a r a t ion o f  E I S s  u n d e r  J S A  M i s s ion 
Contract with EPA Reg ion 10 

G r adua te educ at ion ( Un ive r s ity of C a l i fo r n i a , 
Berke ley , Department o f  F o r e s try a nd Re s ource 
Mana geme n t )  and pro f e s s i ona l expe r ie n c e  in 
vege t a t ion managemen t  and n a tu r a l  re source 
ec o l ogy 
Emp l o y e d  by JSA s ince 1 9 7 9  i n  d e s ign i n g , p r e 
p a r ing , and man a g ing env ironme n t a l  and n a t u r a l  
re source s t u d i e s  

G r a d u a t e  educat ion ( C o rn e l l  Un iver s it y )  and 
pr o f e s s io n a l  expe r ience in tox ico l ogy 

G r ad u a t e  educ a t ion ( Duke U n ive r s i ty and 
C o r n e l l  U n ive r s i t y )  i n  e n tomo logy and p l a n t  
e c o l ogy 
D i rector of comp r e h e n s ive r e s e a rch program 
in f o re s t  vegetat ion management 

Gradua t e  e duc a t i o n  ( Un iv e r s ity of C a l i f orn i a , 
Dav i s ) and p r o f e s s i o n a l  expe r i ence in ma r in e  
b i o l ogy and a q u a t i c  e c o l o g y  
Emp loyed by JSA s ince 1 9 8 1  i n  conduc t i n g  a n d  
managing stud i e s  r e l ated to m a r i n e  and e s t u
a r i n e e c o l o gy , we t l and eco l ogy , f i s h e r i e s , 
and w a t e r  qua l i ty 

Re spon s i b i l i t i e s  in E I S  S tudy 

C o n t r ac t O f f icer ' s  r e p r e s e n ta t iv e  f o r  
techn i c a l matte r s  

C o n s u l tant p r inc ipa l - i n - c h a r g e  
K e y  memb e r  o f  A l t ern a t ive E va lu a t i o n  Te am 

C o n s u l t a n t  pro j ect ma n a ge r  
K e y  memb e r  o f  A l te r n a t ive E v a l u a t i o n  Team 
Overa l l  r e vi ew and e d i t in g  

Subc o n s u l tant o n  pub l ic h e a l th and 
toxico logy 
P r e p a r a t i on o f  h e r b i c ide background s t a t e 
men t s  
K e y  memb e r  o f  A l te r n a t i v e  E v a l u a t i o n  Team 

Subcon s u l ta n t  o n  vege t a t ion c o n t r o l  me t h o d s  
Key memb e r  o f  A l te r n a t i v e  Eva l u a t i o n  Team 

P r e p ar a t ion of impact a n a l y s e s  f o r  w a t e r  
q u a l ity and f i s her i e s  
P r e p a r a t ion o f  d ie s e l  o i l  backgr ound s t a t e 
ment 
Rev iew and e d i t ing o f  t o x ic o l o g i c a l  mater i a l  
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Sac ramento , C A  

A n n e  Miriam Green 
Envir onme n ta l Spec i a l i s t  I 
Jone s & Stoke s As soc i a t e s , I n c . 
S a c r ame nto , C A  

Qua l i f ic a t i o n s  and Exper t i s e  

Graduate educ a t ion ( Un ive r s ity o f  Pen n s y l 
van i a )  a n d  p r o f e s s io n a l  experience i n  l a n d 
s c ape a r c h i te c ture and e n v i ro nme n t a l  p l ann ing 
Emp l oyed by Jon e s  & Jone s s i nce 1 9 7 9 with 
p r imary r e s po n s ib i l i t i e s  in v i sua l re s o u r c e  
and land u s e  p l a n n ing stud ies 

Gradu a t e  educ a t io n  ( Un iv e r s ity o f  C a l i fo r n i a , 
Lo s Ange l e s )  and p ro f e s s ional expe r ie n c e  in 
urb a n  p l a n n i n g  
C u r r e n t ly e n ro l l ed in Mc George S c h o o l  o f  Law , 
Sacr amento 
Emp l oyed by JSA s in c e  1 9 7 9 in manag in g  and 
p r e p a r i n g  urban p l ann ing s tud ie s , land use 
p l an s , and s e c o ndary impact a n a l y s e s  

Graduate educ a t io n  ( C a l i f o r n i a  State U n ive r 
s i ty , Ful l e r to n ) i n  enviro nme n t a l  and e n e r gy 
e c o n om i c s  
Emp loyed by J S A  s in c e  1 9 8 1  in p r e p a r i n g  r e p o r t s  
on f i s c a l  impact ana ly s e s , e n e r g y  p l an n i ng , 
and land u s e  p l a n n ing 

Edu c a t i o n  ( Un i ve r s ity o f  Gue lph , Ontar io ) 
in w i l d l i f e  b io logy 
Emp l oyed b y  JSA s in c e  1 9 8 0  in c o n duc t i n g  w i ld
l i f e  s t u d i e s  and prepar i n g  envir onme n t a l  
repor t s  

Re spon s ib i l i t i e s  i n  E I S  S tudy 

Subc o n s u l t a n t  p r o j e c t  manager f o r  impact 
a n a l y s e s  o f  visual re source s ;  l a nd u s e s ; 
h i s t o r i c a l  and c u l t ur a l  r e s o u rc e s ; and l a nd 
u s e  p l a n s , p o l i c i e s  and cont r o l s  

P r e p a r a t ion o f  E I S  s ec t ion on envi ronme n t a l  
requireme n t s  

P r e p a r a t i o n  o f  E I S s ec t io n  o n  e n e r gy 
r equ ireme n t s  

P r e p a r a t i o n  o f  E I S  s e c t i o n s  o n  t h r e a tened 
a n d  endangered spec ie s a n d  o n  w i l d l i f e  
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2 3 3 - 2 3 6 ,  2 9 5 - 2 9 7  

mechan i c a l  3 4 , 4 9 , 1 4 1 ,  1 4 9 , 1 5 0 , 1 6 2 , 
1 7 4 ,  2 0 5 , 2 2 8 , 2 2 9 , 2 3 4 - 2 3 6  

spot chemi c a l  1 8 , 4 7 ,  1 6 0 , 1 6 1 , 1 7 4 ,  
2 3 3 - 2 3 5  

Vegetat ion management , d e f i n i t io n  6 ,  1 1  
Vegetat ion management p r e s c r i pt ions 8 6 - 9 3  
V i s u a l  r e s o u r c e s  5 7 , 6 7 ,  1 2 9 - 1 3 2 , App e nd ix D 

environmen t a l  impa c t s  2 0 7 - 2 1 1  

Water qua l it y  5 9 , 6 8 ,  6 9 , 1 2 1 ,  1 2 2 , 1 8 6 - 1 8 9 , 
2 6 6 - 2 6 7 , 2 6 9 , 2 7 0  
e nv ironme n t a l  impa c t s  1 5 2 - 1 6 3 , 2 9 7 - 3 0 1  

Weed Cont r o l  D i s t r i c t s  8 
a l s o  s e e  noxiou s weed contro l 

Weecrs;-de f ined 1 3  
W i l d l i fe 5 9 , 6 9 - 7 1 ,  1 2 2 - 1 2 7 , 2 4 8  

env i ronment a l  impac t s  1 6 3 - 1 7 5  
W i l d l i fe h a b i t a t  8 0 , 8 6 , 8 9 , 9 0 ,  1 2 6 - 1 2 8 , 

1 6 5 - 1 7 0  
W i l d l i fe mana gement 3 9 ,  4 0 , 1 5 1  
Worker s a fety 5 7 ,  6 4 ,  6 5 , 8 3  

a l so s e e  o c c up a t i o n a l  sa fety 







Ch ap t e r  1 2  

COMMENTS RECE I VED ON THE DRAFT E I S  
AND RESPONSES T O  COMMENTS 

Introduct i on 

BPA pub l i shed the D r a f t  E IS on i t s  Tr ansmi s s i on Fac i l i t i e s 
Vegetat i on Management Program i n  Sept ember 1 9 8 2 . Approx i 
mately 1 4 0 0  c opi e s  o f  the D r a f t  E IS were d i s t r i bu t ed t o  
i nt er e s t e d  c i t i zens and t o  pub l i c  agenc i e s .  BPA s o l i c i t e d  
wri t t en c omment s on the Dra f t  E I S  a nd the s e  w e r e  a c c ep t ed 
d u r i ng Oc t ob e r  and Novemb e r  1 9 8 2 . A t ot a l  o f  6 8  c omment 
l et t e r s  were  r e c e i ved d ur i ng the 6 0-day c omment p e r i od . 

Ma ny o f  the c omment l e t t e r s  ad dres s ed s i m i l a r  i s s u e s  and 
c oncer ns . Ana ly s i s  o f  the c ontent o f  c omment l et t e r s  
i nd i c a t e d  ni ne ma j or a rea s of  c on t rover sy conc e rn i ng BPA ' s  
propo s ed vegetat i on management p r og r am . Each o f  th e s e  ma j or 
a rea s o f  c on t r over sy wa s ment i oned i n  f i ve or mor e c omment 
l ett e r s . 

The f o l l ow i ng s e c t i on c ont a i n s  n i ne g ener a l  r e sp on s e s  that 
addre s s  the mo s t  f requ ent c omment s wi thi n the n i n e  ma j or 
a r e a s  o f  c ontrover sy . The general r e spon s e s  a r e  a r ranged i n  
ord e r  o f  the numb e r  o f  c omment let t e r s  t o  whi ch they per
t a i n .  For examp l e , the f i r s t  g ener a l  r e sp on s e  add r e s se s  
c omment s r a i s ed by 1 7  c omment l e t t e r s  whi l e  the l a s t  gener a l  
r e spon s e  a dd r e s s e s  c omment s r a i s ed by f i ve l et t er s .  

I n  the s ec t i on a f t e r  the gener a l  r e sponse s ,  a l l  c omment 
l et t e r s  r e c e i ved by BPA a r e  p r i nt ed a long w i th spec i f i c  
re spon s e s  addre s s i ng spec i f i c  c omment s i n  e a ch . Each 
spec i f i c  c omment i s  numbered t o  enab l e  match i ng w i th the 
l i k e -numbered spec i f i c  r e spons e .  Where appropri at e , 
c omm ent or s a r e  r e f er red t o  the gene r a l  r e spons e s  that f o l l ow .  

Gener a l  Re sponses  

General Re spon s e  A :  Pre ference f or Gr e a t er U s e  o f  
Bi o l og i c a l  Me thod s o f  Veget a t i on Cont rol  

Se vent een c omment l e t t e r s  ( 2 5 p e rc ent ) expr e s s ed p r e f erenc e s  
f or great e r  u s e  o f  b i o l og i c a l  method s by BPA ' s  vege t a t i on 
management progr am . Th e s e  c omm ent o r s  were pr i ma r i ly p r i vat e 
i nd i vi dua l s  but a l s o  i nc luded f ed e r a l  and l oc a l  agenc i e s .  
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I n  g enera l , the s e  c ommentor s f e l t  tha t  b i olog i c a l  c ont r o l  
method s shou ld b e  u s ed wherev e r  f e a s i b l e  due t o  l e s s  
pot ent i a l  f or adv e r s e  env i r onmental i mpac t s  a s  w e l l  a s  more 
pot ent i a l  f or l ong-t erm c ontrol  of  t a rg e t  vegetat i on .  

The 1 7  c omment l e t t e r s  c ontai ned 2 3  spec i f i c  c omments about 
b i olog i c a l  me thod s : 

o 8 l et t e r s  - more u s e  of l ow-g r ow i ng ,  s tabl e  
vegetat i on :  

o 4 l e t t e r s  - more u s e  of  l i v e s tock g r az i ng ( e . g .  
g oat s ) : 

o 4 l e t t e r s  - s upport f o r  u s e  o f  w i l d l i f e  management 
( s ee Chap t e r  3 s ec t i on on B i olog i c a l  Me thod s ) :  

o 2 l e t t e r s  - mor e u s e  of  i nt r oduced i n s ec t s  t o  
c ont rol  nox i ou s  weed s : and 

o 5 l e t t e r s - more BPA r e s ea rch i nt o  b i o l og i c a l  
method s . 

BPA emp l oy s  the p r i nc ip l e s  of I n t egr a t ed P e s t  Management 
( I PM ) i n  pl anni ng and i mpl ement i ng i t s  vegetat i on management 
program ( s ee Chapter 2 ) . A g u i d i ng pr i nc i p l e  of  I PM i s  that 
nat u ra l ly-oc c u r r i ng b i o l og i c a l  control methods shoul d  be 
u s ed whe r ever f ea s ib l e . I n  acc ordanc e w i th th i s  pr i nc ip le ,  
BPA i s  part i c ipat i ng i n  a c ooperat i v e program u s i ng an 
i nt r oduc ed i ns e c t  to c ont r o l  the nox i ou s  weed , t a n sy r agwort 
( s ee Chapt er 3 s ec t on on B i ol og i ca l  Method s ) . Al s o , BPA i s  
f und i ng a mu l t i -y ea r  r e s ea rch s t udy o f  a b i ol og i c a l  s t r a t egy 
t o  c ont rol r i gh t - o f -way b r u sh ( s ee b e l ow ) . A r e c ent s t udy 
f unded by BPA evaluated the f e a s ibi l i ty of  u s i ng sh eep 
graz i ng t o  c ont r o l  r i ght-of -way vegetat i on ( s ee Chapt e r  3 ) . 

BPA ' s pol i cy i s  t o  a l low v egetat i on t o  g r ow on r i gh t s-o f-way 
wi th th e l e a s t  amount of c ont r o l  s u f f i c i ent t o  ma i n ta i n  
s er v i c e r e l i ab i l i ty .  T r eatment s a r e  s e l e c t ed and d e s i gned 
to c ont r o l  t a rget p lant s w i thout damag i ng nont a rget 
vegetat i on ( e . g .  l ow-g r ow i ng shrub s ) . Typ i ca l ly , th i s  
promot e s  low-g r ow i ng plant cover on r i ght s -o f -way a s  
t a l l-g r ow i ng t a rg e t  spec i e s a r e  c ontrol l ed o r  r emoved . 

The Chap t e r  7 s ec t i on on Vegetat i on d e s c r ibe s the dynami c s  
o f  r i ght-of- way vegetat i on a s  a f f ec t ed by a l t e rnat i v e  
veg etat i on c ont r o l  method s . Manu a l  and spot chem i c a l  
methods a r e  i mp l ement ed s e l ec t i v e ly t o  r emove only thos e  
t a l l -grow i ng plant s that may threaten c ondu c t o r  c l earanc e 
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c r i t e r i a .  Br oad c a s t  chem i ca l  method s  c a n  a l s o be i mpl e
mented s e l ec t i vely by u s i ng herbi c i d e  formu l a t i on s  t o  wh i ch 
only t arg et t a l l- g r ow i ng spec i e s a r e s u s c ept ible . 

Tabl e 7 - 3  show s the relat i v e s u s c ept i b i l i t i e s of  c ommon 
pl ant spec i e s to the broad c a s t  veget a t i on f ormulat i on s  
proposed for  u s e  b y  BPA . Al l t a l l -growi ng c on i f e r  spec i e s  
and s everal  t a l l-g r ow i ng hard wood spec i e s  ( e . g .  r ed a ld e r ) 
a r e  h i ghly s u s c ept ibl e t o  the s e  vegetat i on f ormula t i on s . In 
c ont r a s t , c ommon l ow-g r ow i ng shrub spec i e s  s uch as s a lal , 
sa lmonber ry ,  and huck l eberry a r e r e s i s tant or only s l i ght ly 
s u s c ept ib l e  to the s e  herbi c i d e s . 

The r e s u l t  o f  BPA ' s vegetat i on management ac t i v i t i e s , 
wh ether manua l , spot chem i cal , o r  broadc a s t  chem i ca l ,  i s  the 
crea t i on and ma i nt enanc e of  l ow-grow i ng vegetat i on on 
r i ght s-of- way . The s t ab i l i ty of thi s l ow-g r ow i ng pl ant 
c over d epend s on how wel l i t  prevent s the e s t abl i shment and 
gr owth of t a l l-g r ow i ng t a rg et spec i e s .  BC Hydro h a s  
reported that den s e  c over o f  s al a l ,  s a lmonbe r ry ,  and huckl e
b e r ry may prevent t r e e i nva s i on i nd e f i n i t e ly on s ome of i t s  
r i ght-of-way s i t e s  ( s ee Chapt e r  3 s ec t i on on B i o l og i c a l  
Method s ) . 

Cert a i n  management a c t i v i t i e s ( e . g .  r i ght-of -way c l ear i ng 
pr e s c r ipt i on s , f e rt i l i z i ng ,  mulch i ng ,  plant i ng ) may enhanc e 
the v i gor and dens i ty o f  l ow-gr ow i ng shrubs and herbac eous 
plant s ,  and ther eby prevent t r e e  i nv a s i on .  Th e l ong-t erm 
c o s t s ,  bene f i t s ,  and f ea s ibi l i ty o f  these v egetat i on 
a c t v i t i e s  a r e  not known a t  th i s t i m e . A BPA r e s e a rch 
p r o j ect s t udyi ng s ome of the s e  a c t i v i t i e s ( e . g .  m u l ch i ng and 
f e rt i l i za t i on to s t i mu l a t e  dense gra s s  cover and promote 
w i ld l i f e g r a z i ng ) i s  p r om i s i ng but w i l l  not be c ompl e t ed 
unt i l  l a t e  1 9 8 3  ( s ee Chapt e r  3 s e c t i on on B i olog i c a l  
Method s ) .  

BC Hydro h a s  e s t i ma t ed that s uch ac t i v i t i e s  would be u s e f u l  
o n  only a sma l l  pr oport i on o f  i t s  r i ght -o f-way a r e a  (Mi l l e r 
p er s . c omm . ) BC Hyd r o  i s  c onduc t i ng expe r i ment s on pr omo
t i on of l ow-grow i ng s t able veget at i on on s ome c oa s t a l  s i t e s .  

A number o f  c ommentors have encouraged B PA t o  u s e  g oat o r  
sh eep brows i ng t o  control r i ght -o f -way brush . Pr e v i ou s  
s t ud i e s o f  the f ea s ibi l i ty o f  l i v e s t ock g r a z i ng f or thi s 
pu rpose a r e  d e s c r ibed i n  th e Chap t e r  3 s ect i on on B i olog i c a l  
Me thod s .  I n  g eneral , the suc c e s s  o f  thi s method d epe nds on 
the r e lat i ve palat i b i l i ty o f  t a l l -grow i ng t a rget spec i e s  
v e r s u s  other nont arg e t  spec i e s . To e f f ec t i vely c ontrol  
fuelbreak brush in  Souther n Cal i forni a ,  i t  wa s f ound tha t 
g oqt s shou ld be u s ed a t  s u f f i c i ent s t oc k i ng l eve l s  t o  e a t  
a l l  l e a v e s  f r om a l l  brush spec i e s  two or thr e e  t i m e s  per 
year ( s ee Ch apter 3 ) . 
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Th e ec onom i c  f e a s i b i l i ty o f  goat b r ows i ng t o  c ontr o l  r i gh t 
o f -way b r u s h  ha s n o t  b e e n  s t ud i ed . Howeve r ,  the r e c ommended 
Southern C a l i forni a goat b rows i ng f r e quenc y  of 2 - 3  t i me s p e r  
yea r  appea r s  r e l at i ve l y  l abor i nt ens i ve a n d  expen s i ve 
c ompared t o  BPA ' s pre s ent t r eatment i nt e r va l  o f  3 - 5  yea r s  
we s t  o f  the Ca s c ad e s . I n  add i t i on ,  the l i nea r ,  n a r r ow c on
f i gurat i on o f  t r ansmi s s i on r i ght s-o f-way i mpos e s  pr ac t i ca l  
l i m i t a t i on s . Gra z i ng ani ma l s  wou l d  requ i r e  f enc i ng on 
r i ght-of- way edges  or c ar e f u l  herd i ng . Al s o ,  98 p e rc ent o f  
BPA r i ght-o f -way requ i r i ng veget at i on c on t r o l  i s  owned or 
managed by other s ;  the vegetat i on ob j ec t i v e  of th e s e  other 
ent i t i e s  may conf l i c t  w i th use  o f  l i vestock graz i ng on BPA 
r i ght-o f-way ( s ee Gene r a l  Re sponse D b e l ow ) . 

BPA part i c i pa t e s  i n  nox i ou s  weed control  c ampa i gn s  i n  
c oope r a t i on w i th o ther s when i t s  r i ght s-of-way o r  a c t i v i t i e s 
have c on t r ibu t ed t o  a nox i ou s  weed i nf e s t at i on .  Con s i d e r 
a t i on i s  g i ven t o  the u s e o f  b i o l og i c a l  c ontr o l  m e thod s  t o  
c ombat such i nf e s t at i on s . For examp l e , BPA i s  c u r rent l y  
ac t i ve i n  t h e  b i ol og i ca l  c ontr o l  e f f ort a i med a t  t a n sy 
r agwort ( s e e  Chapt e r  3 s ec t i on on B i o l og i c a l  Me thod s ) . Some 
have a rg u ed that r i ght s-of- way may p r o v i d e  r out e s  f o r  t an sy 
r agwort i nva s i on o f  a r e a s  ea s t  o f  the Cas c ad e s . Al though 
b i ol og i c a l  c on t r o l  ag ent s a re i n  u s e  f or oth e r  nox i ou s  weeds  
in  BPA ' s s e r v i c e  a r e a , BPA i s  not c u r rent ly p a rt i c i pat i ng i n  
the s e  e f f ort s .  

Comment or s have encouraged BPA t o  c ont i nue r e s e a rch i nt o  
b i o l og i c a l  c on t r o l  method s .  BPA ' s r e s ea rch e f f ort s a r e  
d e scr i bed i n  t h e  Ch apter 5 s ec t i on o n  Te s t i ng a nd Approva l 
o f  New Con t r o l  Me thod s .  A ma j or func t i on o f  BPA ' s  Branch o f  
Transmi s s i on L i ne Ma i nt enanc e ( BTLM ) i s  t o  e v a l u a t e  new 
control  method s .  A ma j or r e s e a rch s tudy o f  w i ld l i f e  
management a s  a m e thod t o  c ontrol  r i ght -o f-way b r u sh i s  
nea r i ng c omp l et i on ( s e e  Chapt e r  3 ) . When a new me thod ha s 
pr oved e f f ec t i ve on t arg et vegetat i o n ,  c os t -e f f i c i ent , a nd 
env i ronment a l l y-sa f e , i t  may be approved by the Ch i e f o f  
BTLM f or a dd i t i on t o  BPA ' s vegeta t i on manag ement p r ogr am . 

Fu r ther r e s e a rch by BPA may b e  appr opri a t e  for  c e rta i n  
a spect s o f  b i ol og i cal m ethod s f o r  c ont r o l  o f  r i ght -of-way 
brush . Ri ght -o f -way c l e a r i ng pre s c r i pt i on s  for  u s e  du r i ng 
t r ansmi s s i on l i ne c onstruc t i on may be u s e f u l  i n  protec t i ng 
l ow-growi ng spec i e s from d i s tr ubanc e ;  s u ch spec i e s may f orm 
s t ab l e  p l ant c over that can r e s i s t  s ubs equ ent t r e e  i nva s i on 
on some s i t e s . 

Further eva luat i on o f  t echn i qu e s  f or m u l ch or s ludge appl i 
c at i on s  t o  promot e d en s e  s od f ormat i on and the reby prevent 
t r ee i nvas i on may be appr opr i at e .  A c o s t  f ea s ib i l i ty s t udy 
of goa t brows i ng f or r i ght-o f -way management i n  the Pac i f i c  
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Northw e s t  may a l so be i ns t ruc t i ve ;  s u ch a s t udy c ou l d  r e ly 
on pub l i shed c o s t  and pa latab i l i ty d a t a  to i nd i cat e 
f ea s i b i l i ty .  

As r ec ommend ed by one c omment l et t e r ,  appl i ed r e s e a rch 
e f fort  shou ld be prov i ded t o  d evelop seed s ou rc e s  and 
p l ant i ng mat e r i a l s  f o r  l ow-gr ow i ng spec i es that can r e s i st 
t r e e  i nvas i on on r i ght s -o f -way . 

BPA i nt ends t o  s t ay i nf o rmed , through i t s  Br anch o f  
Transm i s s i on L i n e  Ma i nt enanc e , a s  t o  the e f f ec t i venes s ,  
c o s t , and e nv i ronment a l  c ons equenc e s  o f  va r i ou s  b i olog i c a l  
method s o f  control , a s  wel l a s  o f  other approache s .  

General Re spon s e  B :  P r e f e r enc e f or G r e a t e r  U s e  o f  Manual 
Method s o f  Veget at i on Cont r ol 

A p r e f e r enc e f or g r ea t e r  u s e  o f  manua l v egeta t i on c ontrol 
method s wa s expr e s s ed i n  16  ( 2 4 p e rc ent ) o f  the c omment 
l et t e r s  r e c e i ved on the D r a f t  E I S . The ba s i s  f or th i s  
p r e f e r enc e wa s v i rtua l ly una n i mou s among the c omment or s :  
nearly a l l  want ed B PA t o  a v o i d o r  m i n i m i z e  the u s e  o f  
herb i c i de s  and t o  prov i d e  add i t i onal employment oppor
tun i t i es .  For examp l e , one c ommentor suggest ed that 
d e l i nquent youths o r  c onv i c t s  b e  u s ed for manua l control of 
vegetat i on .  

Ma nua l  vegetat i on c on t r ol m ethod s a r e  d e sc r i bed i n  Chapt e r  3 
and the env i r onmen t a l  c on s equ enc e s  o f  the i r  u s e  a r e  
d i s c u s s ed i n  Chapt e r  7 .  H i gh l i ght s o f  the i r  advantages and 
d i sadvant ages are as f ol l ows : Th e pr i ma ry ope ra t i ona l 
advantage o f  u s i ng manual method s i s  the g r eat s e l ec t i v i ty 
that i s  pos s ib l e  i n  t r ea t i ng i nd i v i du a l  plant s ;  f o r  th i s  
r e a s on ,  manual methods a re o f t en u s ed by B PA whe r e  v ege
ta t i on s c r e e n s  a r e  to b e  ma i nt a i ned and whe r e  r ipa r i an 
vegeta t i on i s  t o  b e  l ef t  t o  shad e s t r eams ( spot chem i c a l  
method s have the same operat i ona l advant a g e ) .  Manu a l  
m ethod s a r e  h i ghly e f f ec t i v e  and r e lat i ve ly e f f i c i ent i n  
t r ea t i ng l ow-d en s i ty s t and s o f  t a rg e t  t r e e s  and shrub s . 
Ma nua l  m ethod s a r e  a l s o  advant ageous for  u s e  i n  va r i ou s  
typ e s  o f  s en s i t i ve s i t e s  ( e . g . s t ream bu f f e r  zone s , a r ea s 
ad j a c ent t o  c r ops ) d u e  t o  the i r  lack o f  pot ent i a l  a d v e r s e  
i mpac t s  o n  publ i c  hea l th , wa t e r  qua l i ty ,  and ad j acent land 
u s es . U s e  o f  manua l method s a l s o  p r o v i d e s  more employment 
opportuni t i e s than u s e  of  l e s s labor-i nt en s i v e method s . 

Ma nua l method s exh ib i t  a number o f  operat i onal d i sadvant ages 
in  c e rt a i n  s i t uat i on s . For t reatment o f  h i gh dens i t y  st and s  
o f  t a rg e t  b r u sh ,  manu a l  method s a re i ne f f i c i ent a nd there
fore c o s t ly . Dens e  shrub o r  t r e e  growth bloc k s  a c c e s s  t o  
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s t ern s  t o  be c ut a nd r e qu i r e s  a l a rg e  amount o f  t i me t o  
treat . S t eep t opogr aphy i s  d i f f i cu l t  and s ome t i m e s  
hazardous f or manua l worker s  t o  n egot i a t e . I nac c e s s i b l e  
s i t e s  requ i re l ong r o a d  a n d  f o o t  t r a ve l  t i mes  b e f o r e  w o r k  
c an beg i n .  

The sprout i ng b ehavi or o f  s ever a l  i mport ant t a rg e t  sp ec i e s  
( i . e .  r e d  a ld e r ,  b i g l e a f  mapl e )  c a n  b e  a prob l em i f  manu a l  
c u t t i ng i s  u s ed w i thout a c u t - s t ump herbi c i de t r e atment t o  
prevent r e sprout i ng ;  otherw i s e  f requent r e t reatrnent t o  
c ont ro l  th e s e  r ap i d ly-gr o w i ng sp ec i e s i s  n eeded . I t  i s  
i mportant t o  recogni z e  tha t c u t - s t ump t r eatment s i nvo l v e  
v i r t ua l ly no r i sk o f  h e rb i c i d e  e xposure t o  e i ther the publ i c  
o r  the envi ronment ; herb i c i d e i s  app l i ed d i r ec t ly t o  the c u t  
s u r f a c e  o f  the s t ern a nd t o  the bark o f  the s t ump b e low the 
cut s u r f ac e . 

Re search e r s  a t  the Wa sh i ng t on S t a t e  Department o f  Na t u r a l  
Re sourc e s  have reported pr e l i m i na ry f i nd i ng s  tha t the 
sprout i ng r e spon s e  of red a ld e r  or b i g l ea f map l e  may be 
r educed by c u t t i ng dur i ng c e rta i n  t i m e s  of the day , yea r ,  or 
ph a s e s  of the moon ( s ee Ch apter 3 s ec t i on on Manua l 
Method s ) . Howev e r ,  the s e  f i nd i ng s  have not been d ocument ed 
i n  r i gorous e xper i ment a l  s t ud i e s .  Further f i e l d  t e st i ng ,  
w i th prov i s i on s  f o r  s t a t i s t i c a l  r e l i ab i l i t y  o f  r e s u l t s ,  i s  
needed be fore th i s  s t r at egy f o r  cont r o l  o f  sprout i ng c a n  be 
u s ed operat i ona l ly . 

A pr i mary d i sadvantage o f  manual method s i s  the g r e a t e r  
l i k e l i hood o f  work e r  s a f et y  ha z a r d s  ( s ee Tab l e  7 - 1 3 ) . 
Ma nua l wor k e r s  a r e  expo s ed t o  s i t e  hazard s ,  t oo l  h a z a rd s ,  
and t ran sport a t i on haz a rd s .  The s e  ha z a rd s  i nc r ea s e  w i th 
d en s i ty o f  t a rg et veget a t i on ,  s t eepn e s s  o f  t opogr aphy , and 
r emoten e s s  o f  the t reatment s i t e . 

Ma nua l m ethod s ( e . g .  hoe i ng , hand pu l l i ng ,  chopp i ng ) a r e  not 
pract i c a l  f or thr e e  o f  BPA ' s veg e t a t i on control  need s : 
nox i o u s  w e ed c ont rol , s ub st at i on w e ed c ont r o l ,  o r  wooden 
pol e  prot ec t i on . BPA d o e s  not propo s e  to u s e  manu a l  method s 
i n  the s e  s i tu at i on s . 

BPA d o e s  n ot r e t a i n  a l a rg e l abor f orc e o f  i t s  own f o r  
veget a t i on c on t r o l .  Rou ghly 8 0  p e rcent o f  BPA ' s vegetat i on 
manag ement e f f ort i s  c ontr a c t ed . The s e  c ontr act s m u s t  
f o l l ow f e d e r a l  contract i ng r eg u l a t i on s  ( e . g .  f ed e r a l  
agenc i e s a re p r ohib i t ed f r om c ont r ac t i ng f or c onv i ct 
labor ) .  Contrac t s  mu s t  b e  p e r f ormed i n  accordanc e w i th 
c ont r ac t  sp ec i f i c a t i on s . Fo r e xamp l e ,  w i th the sh i f t  t o  
mor e s e l ec t i v e veget at i on cont ro l method s ( i . e .  manua l and 
spot chem i ca l ) , work e r s  m u s t  b e  c apabl e  o f  d i s t i ng u i sh i ng 
tho s e  t al l -grow i ng plant s tha t  need t reatment ( i . e . , t a rget 
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spec i es )  f r om other non t a rget spec i e s .  Wi th l ower t echni c a l  
qua l i f i cat i on s  o f  work er s ,  BPA ' s  cost s f o r  i n spec t i on o f  
c on t r a c t  p e r f ormance i nc r e a s e . For more d et a i l s  on c ontract  
c o st s ,  s e e  the Chapt e r  3 s e c t i on on Typi c a l  Cos t s  and 
Long e v i ty of T r eatment s .  

I n  i t s proposed pr ogram , BPA wou l d  u s e  manu a l  method s i n  the 
f o l l ow i ng s i tuat i on s  ( s e e  Treatment Sel ect i on Gu i d e l i ne s  i n  
Tab l e  5 - 1 ) : 

o w i th i n  s t r eam and water  body bu f f er z one s . 

o i n  acc e s s ib l e  l oca t i on s  o f  l ow-d en s i t y b r u sh . 

o a d j a c ent t o  s u s c ept i b l e  c r ops o r  p l ant i ng s . 

o whe r e  vegetat i on s cr e e n s  a r e  ma i nt a i ned . 

Spot chem i c a l  method s wou l d  b e  u s ed i n  these s ame s i t ua t i ons 
whe r e  spr ou t i ng spec i e s a r e  to be t ea t ed . Manua l  me thod s 
a l one ( i . e .  w i thout c u t - s t ump t r eatment s ) would only b e  u s ed 
wher e on ly non-sprout i ng spec i e s ( e . g .  c on i f e r s )  were 
p r e s ent . 

Ov e r  the 1 0-year p er i od 1 9 7 3- 1 9 8 2 ,  BPA ' s u s e  o f  manual 
method s has a ve r aged s i x  pe rcent o f  the t r eat ed a c r e s  in the 
Pu get Sound Area , s i x  p e rc ent of  t r eated a c r e s  i n  the Lower 
Columb i a  Area , 20 p e rc en t  of t rea ted a c r e s  i n  the Upp e r  
Columb i a Ar ea , a n d  1 7  percent i n  t h e  Snake Ri ver  Area ( s ee 
Append i x  C ) . Overa l l ,  BPA ha s u s ed manua l  method s on n i ne 
percent o f  the r i ght-o f-way a c r e s  t r ea t ed d u r i ng the 1 0-y ear 
p e r i od . 

Most c ommentors  who p r e f er r ed the u s e  o f  manual  methods 
d e s i r ed that BPA r edu c e  o r  a vo i d  u s e  of  chem i c a l  method s . 
I t  must  b e  empha s i zed that pot ent i a l  i mpac t s  o f  spot 
chem i c a l  method s d i f f er from thos e o f  broadc a s t  ( e . g . 
a e r i a l ) chem i c a l  method s . Re v i ew e r s  shou ld a l s o r e f e r  t o  
Gen e r a l  Re spons e s  C ,  F ,  H ,  and I f o r  d i s cu s s i on s  o f  c omment s 
spec i f i ca l ly r e f e r r i ng t o  u s e  o f  herbi c i d e s . 

Gene r a l  Respons e  C :  Conc ern Abou t Pot ent i a l Wa t e r  Qua l i ty 
Impact s  o f  Herbi c i de U s e  

Th i rt een c omment o r s  ( 1 9 p e rc ent o f  a l l  c omment l et t e r s ) ,  
expr e s s ed c oncern about pot ent i a l  wat e r  qua l i ty i mpa c t s of  
BPA ' s p r oposed u s es o f  herbi c i d es . The c onc e r n  p e rt a i ned 
both t o  wat e r s  u s ed for  human c on sumpt i on and t o  wa t e r s  
prov i d i ng hab i tat f o r  anadromou s f i sh and other a qua t i c  
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org an i sms . S e v e r a l  c omment o r s  d r e w  the i r  d ome s t i c  wat e r  
s upp l i e s  f rom wat e r shed s cros s e d  by BPA t ransmi s s i on l i ne s  
a nd were p e r s ona l ly f e a r f u l  o f  be i ng e xposed t o  h e rbi c i des 
used on r i ght s -o f -way . Fi ve c ommentor s spec i f i c a l ly 
r e qu e s t e d  BPA t o  obs erve l a rg e r  s t r e am bu f fe r  z one s than 
thos e  propo sed i n  the Dra f t  E IS . 

BPA ' s p r oposed vegetat i on management pr ogr am i nc orp or a t e s  a 
numb e r  o f  m i t i ga t i on mea sure s that wi l l  prevent or m i n im i z e 
i mpac t s  on wat e r  qua l i ty f r om herb i c i de u s e ( s ee Tab l e  4 - 5 , 
No s . 2 2 - 2 8 ,  3 2 ,  3 4 ,  3 5 ,  4 0 , and 4 6 ) . Mea s u r e  No . 2 4  
r e qu i re s  s t r i ct obs e rvat i on o f  bu f fe r  zone s a t  a l l  bod i e s o f  
wat er ( e . g . s t ream s , pond s ,  wet land s ,  seeps ) .  Bu f f e r  zone s 
obs e rved for  a e r i a l  broad c a st appl i cat i on s  a r e  1 0 0  f e et , f or 
ground-ba s e d  broadca s t  app l i c a t i on s  - 5 0  f eet , f o r  spot 
f ol i ag e  spr ay - 50 f eet , and f o r  other spot appl i c at i on s  -
1 0  f ee t . Wea ther c ond i t i on s  ( e . g . w i nd , humi d i ty , prec i p i 
t at i on )  a r e  mon i t ored by BPA i nspect or s on- s i t e a t  the t i me 
of  broadc a st app l i cat i on s  t o  m i ni m i ze d r i f t , volat i l i zat i on ,  
or s u r f a c e  r unof f o f  appl i ed h e rb i c ide s ( Me a s u r e  No . 2 5 ) . 
Aer i a l  spray contrac tor s a r e  r e qu i red t o  f u l f i l l  BPA ' s spray 
d e l i ve ry spec i f i cat i on s  ( s ee Chap t e r  3 s e c t i on on Tech n i qu e s  
f or Herbi c i d e App l i c at i on ) be f o r e  c onduct i ng a er i a l  herb i 
c i d e  appl i c at i on s  ( Me a s u r e  No . 3 5 ) . 

As i nd i cat ed i n  Mi t i ga t i on Mea su r e  No . 2 6 ,  BPA moni t or s  
herbi c i d e  r e s i du e s  i n  s t r eams n ear t r eat ed r i ght s-o f-way , 
when r e qu e s t e d  appropr i a t e ly by land owne r s ,  land management 
ag enc i e s  ( e . g .  USDA F o r e s t  S e r v i c e ) , or the Ar e a s .  BPA ha s 
c onduct ed s t r ea m  mon i t or i ng f o r  mor e than 1 0  year s .  The 
r e su l t s  o f  the mon i t or i ng progr a m  a re d e scr i bed i n  the 
Chap t e r  7 s ec t i on on Pub l i c  Hea l th .  I n  c a s e s  wh e r e  
herbi c i de s  were  d e t ec t ed i n  s t r e am s ,  c ont am i nat i on w a s  
h i gh ly loc a l i zed , oc c u r red a t  v e ry low leve l s ,  and qu i ck l y  
d e cr e a s ed . Cont am i nat i on ha s not been d et e c t ed a t  c onc en
t ra t i on s  g r ea t e r  tha n 5 0  ppb ( 0 . 0 5 ppm ) i n  s tream wa t er s .  
The s e  mon i t o r i ng r e s u l t s i nd i c a t e  tha t s tr eam bu f f e r  z ones  
obs erved by BPA are  e f f ec t i v e  a t  m i n i m i z i ng wat e r  c ontam i 
nat i on by herbi c i de s . 

A wor s t-c a s e  a n a ly s i s  o f  p o s s i b l e  envi ronmen t a l  e xpo s u r e s  t o  
BPA ' s proposed herbi c i d e  appl i c at i on ha s been i nc luded i n  
the Chapt e r  7 s e c t i on o n  Publ i c  Hea l th . Depos i t i on o f  d r i f t  
from a er i a l  appl i cat i on o r  b y  ac c i d ent a l  d i rect appl i ca t i on 
t o  a s t r ea m  a re t wo p o s s i b l e  r out e s  f or wat e r  c ontam i nat i on .  

Other rout e s  o f  s t ream c ont am i nat i on a r e  l e s s l i k e l y  ( Nor r i s  
1 9 81 ) . For e xamp l e ,  d r i f t f r om g r ound-b a s ed spr ay opera
t i ons i s  m i n i ma l . Ac c i dent a l  app l i c a t i on s  to s t r eam s from 
ground-ba s ed e qu ipment a re h i gh ly u n l i k e ly ;  w i th g round
ba sed equ i pment , oper a t o r s a r e  ad j a c ent t o  the po i nt o f  
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spr ay d epos i t i on a nd wou ld not i c e  any nea rby s t reams o r  
wa t e r  bod i e s .  

De t ec t able c ontami nat i on o f  s t r eam s  may re s u l t  f r om e ro s i on 
of  s o i l pa rt i c le s  t o  whi ch herbi c i d e s  are  ads orbed o r  from 
m i gr a t i on th r ough s o i l .  Conc entrat i on s  obs e rved i n  wat e r  
due t o  contami nat i on by the s e  rou te s ,  howeve r ,  wi l l  not 
reach the l e v e l s  p o s s ible due to d r i ft o r  a c c i dent a l  d i rect 
appl i cat i on ( Dost 1 9 8 3 ) . 

BPA propo s e s  t o  u s e  th ree herb i c i de act i ve i ngred i ent s i n  
a e r i a l  appl i c at i on s : 2 , 4-D , d i c amba , and p i c loram . Wor s t 
c a s e  c onc entr a t i on s  o f  the s e  herb i c i d e s  i n  a 1 0  c m  d e ep 
s t ream due t o  d r i f t  a r e  a s  f o l l ow s : 2 , 4-D - 0 . 06 7  ppm , 
d i c amba - 0 . 0 3 4  ppm , p i c loram - 0 . 0 1 7  ppm . A 5 0  kg ( 1 1 0  
pound ) per s on i mmed i at e ly d r i nk i ng t wo l i t e r s  o f  s u ch wat e r  
would i ng e s t  0 . 0 0 2 6  mg/kg o f  2 , 4-D , 0 . 0 0 1 3  mg /kg o f  d i c amba ,  
or 0 . 0 0 0 6  mg/kg o f  p i c loram . Th i s  wor s t -c a s e  scena r i o  
a s sum e s  that none o f  the norm a l  r ap i d  reduct i on i n  s t r e am 
c oncentrat i on ( due to d i lut i o n ,  e lut i on ,  and adsorpt i on on 
s ed iment s )  occurs  be fore th e wat er i s  c onsumed . Wh en the s e  
on e-t i me dos e s  d u e  t o  d r i f t  a r e  c ompa red t o  th e reproduc t i ve 
no- e f f ec t  l e v e l s  k nown f or the th ree herb i c i d e s ,  s a f ety 
fac t or s o f  7 , 7 0 0 ,  2 , 3 00 ,  and 1 2 3 , 0 0 0  r e spec t i ve ly , r e s u l t  
( s ee wor s t-c a s e  ana ly s i s i n  Chapt er 7 ) . 

I f  ac c i dent a l  d i rect ae r i a l  appl i c at i on t o  a s t r eam occ u r s  
( e . g .  i f  the aer i a l  operator f a i l s  t o  ob s e r ve the 1 00-f oot 
s t ream bu f f e r zon e ) , i n i t i a l  wor s t -c a s e  c onc entrat i on s  wou l d  
be a s  f o l low s : 2 , 4-D - 6 . 7 2 ppm , d i c amba - 3 . 3 6 ppm , and 
p i c l oram - 1 . 6 8 ppm . Re s u lt i ng sa fety fac t or s  for a 50 kg 
per son wou l d  be 7 4  f or 2 , 4-D exposu r e s ,  21 f o r  d i c amba , and 
1 , 1 8 0  for p i c loram ( s ee wor s t -c a s e  analys i s  i n  Chapt e r  7 ) . 
A s a f ety f ac t o r  o f  7 4  s i gn i f i e s that the 5 0  kg pe r s on wou l d  
ha ve t o  s i mu l t aneou s ly i ng e s t  7 4  wor s t -c a s e  dos e s  b e f or e  
exposure wou ld e qual t h e  max imum t e st i ng d o s e  a t  whi ch n o  
e f f ec t s on reproduc t i on oc c u r red i n  t e s t  a n i ma l s .  

Th e herb i c i de s  propos ed f or u s e  by BPA d o  not accumulate i n  
bi olog i c a l  organi s m s . Any dos e exp e r i e nced by an animal or 
human w i l l  be rap i d ly c l eared f r om the body ( s ee Herbi c i d e  
Ba ckground Stat ement s ) . 

Several c omment or s sp ec i f i c a l ly c i t e d  th e pot ent i a l  hazard 
o f  2 , 4-D e s t er s t o  a quat i c  organ i s m s  a s  a rea son t o  more 
r i gorou s ly protect s t r eam habi tat s f r om ac c i dent a l  o r  
u n i nt ent i ona l depos i t i on o f  the s e  f ormu lat i on s . Plea s e  see  
Gene r a l  Re sp onse I for  d i s c u s s i on o f  th i s  i s sue . 

Cumu lat i ve i mpact s o f  herbi c i d e s  app l i ed by BPA i n  add i t i on 
t o  other u s e s  were  o f  c onc ern t o  s ome c omment or s .  Th e 
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p r oport i on o f  any part i cu l a r  w a t e r shed occup i ed by B PA 
r i ght-of-way i s  gene r a l ly v e ry sma l l .  Only a sma l l  port i on 
of th i s  w ou l d  be t r eated w i th herb i c i d es i n  a ny pa rt i c u l a r  
yea r ,  i f  a t  a l l .  Thu s ,  BPA ' s propos ed u s e  o f  herbi c i d e s  
wou ld c on t r i bu t e  l i t t l e  t o  the cumu l at i ve h e rb i c i d e  i nput t o  
that wat e r shed f r om a l l  u s e s  ( e . g .  a g r i c u l tu r e , f o re s t ry ,  
lawn s , and g a rd en s  p l u s  r i ght-o f-way u s e s ) . 

Conc ern wa s expre s se d  f o r  the pos s ibi l i ty o f  d r i nk i ng wat e r  
chl o r i na t i on i nt e rac t i ng adve r s e ly w i th h e rb i c i d e s . I f  
herbi c i d e s  o r  the i r b reakdown produc t s  f i nd the i r way i n t o  
s u r f a c e  o r  g roundwa t er s , they become a s s oc i at ed w i th 
substanc e s  gene r a l l y  c la s s e d  a s  o rgan i c  mat t e r . Hum i c  
s ub s t anc e s  whi ch r e s u l t  f r om the decay o f  o rg an i c  mat t e r  
c on t r ibu t e  the great e s t  amount o f  o rga n i c mat e r i a l  t o  
d r i nk i ng w a t e r  ( Cond i e  e t  a l . 1 9 8 3 ) . Some hum i c  substances 
a r e  chl o r i na ted du r i ng wat e r  d i s i nf e c t i on and t ox i c  
d e r i va t i ve s , s u ch a s  chloroac etone s ,  chloroa c e ton i t r i l e s , 
chloroa c e t i c  a c i d s , chlorobutanone s ,  chloropropene s , and 
chloropropenon i t r i l e s  a re f ormed ( Ri nghand e t  a l .  1 9 8 3 ) . 
The c on t r i bu t i on tha t  he rb i c i d e  re s i d u e s  m i ght make t o  the 
o rgani c l oa d  i n  wate r wou l d  be e x t r emely low ( u sua l ly 
neg l i g ib l e )  r e la t i ve t o  the t ot a l  l oad . Whe th e r  the 
ch l o r i na t ed o rgani c s  a r e  of hea l th s i gn i f i cance i s  unc e rt a i n  
a nd the sub j ec t  o f  c u r r ent t ox i c o l og i c a l  studi e s . 

Ad ver s e  s yn e rg i s t i c  i n t e ra c t i on s  among h e rb i c i d e s  o r  b et ween 
herbi c i d e s  a nd other chem i c a l s  a re a l l eged by on e c ommen
t o r . As a r e s u l t  of the i nt e ra c t i on ,  a b i olog i ca l  r e spon s e  
( e . g .  t ox i c i ty )  m i ght b e  grea t e r  than wou l d  be expec t ed from 
e i ther s ubstance a lone . Wh en herb i c i d e s  a r e appl i ed ,  the 
h i ghe s t  l eve l s  o f  exposu r e  o f  vegeta t i on a nd nont a rg e t  
organi sm s occur  a t  t h e  t i me o f  appl i cat i on .  A s  a c on s e
quence o f  phys i ca l ,  chem i ca l , and b i olog i c a l  proc e s s e s , the 
mat e r i a l s  u s ed a s  herb i c i d e s  a r e  b rok en d own t o  l e s s  
t ox i colog i ca l ly-s i gn i f i cant product s .  Th i s  b r eakdown 
proc e s s  wh i ch o c c u r s  w i th natural  a s  w e l l  a s  synthet i c  
chem i ca l s  m i n i mi z e s  the pos s ib i l i ty tha t the r e  wi l l  b e  
synerg i s t i c  i nt e ract i ons among he rbi c i d e s  o r  th e i r  d egrada
t i on produc t s .  No syn e rg i s t i c  reac t i on s  are k nown among 
herb i c i d e s  p r oposed f or u s e  by BPA . 

BPA end eavor s t o  und e rtake veg e t at i on manag ement i n  a mann e r  
that i s  c ompa t ible w i th l a ndowne r ob j ec t i ve s  a l ong i t s  
r i ght-o f -way . BPA may ent e r  i nt o  agreement s wi th land owne r s  
t o  p r omot e s uch c ompat ibi l i ty ( s ee Mi t i ga t i on Mea s u r e  No . 6 
i n  Tab l e  4 - 5 ) . For examp l e , whe r e  appropr i a t e , a greement s 
may spec i fy exclu s i on o f  a l l  herbi c i de s ,  appl i cat i on 
t e chn i qu e s , t i m i ng o f  t rea tment s ,  o r  not i f i ca t i on before  
t r ea tment s .  Such agr eement s may be f o rmal o r  i nf orma l . BPA 
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c u r rent ly h a s  agreement s w i th s everal  muni c ipal w a t e r  s upply 
ownersh i p s  regard i ng l i m i t at i on s  on herb i c i de u s e . 

Th i s  E IS h a s  i dent i f i ed a number o f  m i t i gat i on m e a s ur e s  that 
wou l d  f u r ther reduc e the l i k e l ihood o f  adver s e  e f f ec t s  on 
w a t e r  qua l i ty f r om BPA ' s p r oposed p r ogram . The s e  mea s u r e s  
a r e  n o t  pre sent ly i nc o rpo r a t e d  i n  the prop o s e d  progr am or 
a lt ernat i ve s . On e measure ( No .  3 3  i n  Table 4-5 ) e nt a i l s  
moni t or i ng o f  groundwa t e r  and s u r f a c e  wat e r  a t  s ubs t a t i on s  
t o  bett er under s t and t h e  pot ent i a l  f or water  s upply c ontam i 
nat i on .  Mea s u r e  No . 4 1  wou l d  ent a i l f l agg i ng o f  s tream 
bu f f er z on e s  to ensure  the i r  obs e r vance by a er i a l  app l i 
c at or s . Und e r  Meas u r e  No . 4 2 , a er i a l  spray d e l i v e ry sys t ems 
wou l d  be shut o f f  1 5 0 f eet f r om s tr eams t o  ensure no herbi
c i d e  depo s i t i on w i thi n the s t ream bu f f e r  zone . I n  order to 
f u rther r educe the pot ent i a l  f or a dver se i mpac t s  on aqu a t i c  
o rgan i s m s , Mea s u r e  No . 44 wou l d  e l i m i na t e  u s e  o f  2 , 4-D 
e s t e r s  whe r e  d ang e r  of contam i nat i ng water  bod i e s  e x i s t s . 
For d i sc u s s i on o f  the proc e s s  f o r  BPA ' s adopt i on or 
r e j ec t i on of the s e  a dd i t i ona l m i t i ga t i on mea sur e s , s ee 
Gene r a l  Re spons e  E .  

Gene r a l  Re sponse D :  Pr e f e renc e  f o r  Greater U s e  o f  
Mu lt ipl e-U s e  Agreement s 

Ten c omment l et t er s ( 1 5 p erc ent ) encouraged g r e a t e r  u s e  o f  
mu l t ipl e-u s e  agreement s t o  e f fec t contro l o f  r i ght -o f -way 
vegeta t i on .  In gener a l , the s e  c omment or s s aw s u ch agr e e
ment s a s  a way t o  l e s s e n  BPA ' s u s e  o f  herbi c i d e s  a s  we l l  a s  
t o  provi d e  l andowner s the opt i on o f  s e l ec t i ng the vegeta t i on 
c ont r o l  method t o  b e  u s ed on the i r  land s . 

Mu l t i p l e-u s e  agreement s a r e  d e s c r i bed i n  d e ta i l i n  the 
Chap t e r  3 s e c t i on on Mu l t i p l e  Us e Ar r angement s w i th Land
owner s .  I t  i s  BPA pol i cy t o  p r omot e the d ev e l opment o f  
c ompa t i b l e  land u s e s  on BPA r i ght s -o f-way . Sys t em-w i d e , BPA 
r i ght s-o f-way occupy r ough ly 2 0 0 , 0 0 0  a cr e s ; of th i s ,  1 16 , 0 0 0  
a c r e s  are pr e s ent l y  i n  c ompa t i b l e  l and u s e s  ( e . g . , agri c u l 
t u re , r ang e l and ) s u ch that no b r u sh c ontrol  i s  r e qu i red . 

On approx i ma t e ly 8 4 , 0 0 0  r i ght -o f -way a cr e s ,  BPA mu s t  
a c t i vely c ontrol t a l l-gr ow i ng vegeta t i on .  Approx i ma t e ly 
7 0  pe rcent ( 5 8 , 8 0 0  a c re s ) i s  owned by pr i va t e  i nd i v i dua l s  or 
c o rp o ra t i on s . On the s e  pr i vate  l and s ,  owner s may ent er i nt o  
" Tr e e  and Bru sh Con trol Agr eement s "  w i th BPA, whe r eby the 
owner s a s s ume r e sp on s ib i l i ty f or managi ng r i ght-o f-way 
vegeta t i on on the i r  prop e rt i e s ( s e e  deta i l s  i n  Chapt e r  3 ) . 
BPA prov i de s  no c o s t  r e i mbur s ement t o  l a nd owner s f or mai nte
nanc e work under the agreement s .  
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S e ve r a l  c omment o r s  enc ou raged BPA t o  l ea s e  or make a va i lab l e  
a t  no cha rg e r i ght-of-way land s f o r  gra z i ng , i n  o rd e r  t o  
control b r u sh .  BPA i s  p r ohibi t ed by f ed e r a l  l a w  f r om part i 
c ipat i ng i n  such aux i l i a ry ac t i v i t i e s  on i t s  own l and s 
( about 1 , 7 0 0  a c r e s  of  thos e  need i ng b r u sh c on t r ol ) .  On 

pr i va t e  l a nd s ( 5 8 , 800 a c r e s ) ,  BPA does not have the pre roga
t i ve to p r omote s u ch ac t i v i t i e s :  that r i gh t  i s  r e t a i ned by 
the landowne r s . On land s  a dm i ni s t e r ed by pub l i c  agenc i e s 
( 2 2 , 7 0 0  a c r e s  r equi r i ng b r u sh c ontrol ) ,  r i ght-of -way 

manag ement p lans a r e  c ooper a t i vely developed by BPA and the 
r e spon s i b l e  agenc i e s . 

S i x c omment ors u rg ed BPA t o  more ac t i vely p r omot e m u l t i p l e
u s e  agr eement s w i th land owne r s . Such a promot i ona l e f f or t  
wou ld apply t o  the 5 8 , 800 a c r e s  p r i vat e ly held a n d  need i ng 
b ru sh contro l . Pa s t  BPA exper i enc e w i th the s e  agreement s i s  
h i ghly va r i ab l e  ( s ee Chap t e r  3 ) : many l and owne r s  d e fa u l t  on 
agreement s r equ i r i ng BPA to i nc u r  the brush control  c o s t  i n  
add i t i on t o  the i n i t i a l  c o s t  o f  admi n i s t e r i ng the agr eement s .  

Other u t i l i t i e s have a t t empt ed c o s t -sha r i ng programs w i th 
l andowner s t o  s t i mu l a t e  more l and owne r i nt e r e s t  a nd l e s s  
d e fau l t i ng o n  b r u sh c on t r o l  agreemen t s  ( s ee Chap t e r  3 ) . I n  
p r epa r i ng the F i na l E IS , t w o  o f  these ut i l i t i e s w e r e  c on
t a c t ed to d e t ermi ne how s u c c e s s f u l  the programs ha ve been 
( s ee Chap t e r  3 ) . I n  both c a s e s , land owne r  i nt e r e s t  i n  
e s t abl i sh i ng agreement s ha s been l ow and the r a t e  a t  whi ch 
e s t ab l i shed a g r e ement s a r e  d e f a u l t ed h a s  been h i gh .  Th e s e  
u t i l i t i e s  thu s have i nc u r red both a greement -adm i n i s t rat i on 
c o s t s  a s  w e l l  a s  vegeta t i on t r eatment c o s t s .  

A m i t i ga t i on mea s u r e  i d ent i f i ed i n  thi s E IS but not i nc luded 
in the p r e f e r r ed p r ogram or a l t e rnat i ve s  i s  that BPA 
i nve s t i ga t e  the f e a s ib i l i ty o f  e s tab l i shi ng a c o s t - sha r i ng 
program w i th l and own e r s  ( s ee No . 1 8  i n  Tabl e  4- 5 ) . A 
dec i s i on on thi s m i t i g at i on mea s u r e  wi l l  be exp l a i ned i n  the 
Rec ord of De c i s i on on the F i nal  E I S  ( s ee Gen e r a l  Re spon s e  E ) . 

Gener a l  Re spon s e  E :  Suppor t  f o r  Mi t i gat i on Mea s u r e s  Not 
Inc luded i n  the P r opos ed Ac t i on o r  Al t e rnat i ve s  

Ni ne c ommen t  l e t t e r s  ( 1 3 p e rcent o f  thos e  r e c e i ved on th e 
D r a f t  E IS ) expr e s s ed s upport f o r  those m i t i ga t i on m e a s u r e s  
not i nlud ed i n  the propos ed ac t i on o r  a l t ernat i ve s , but 
wh i ch c ou l d  f u rthe r reduce the l i k e l ihood o f  adve r s e  
i mpac t s .  Al l m i t i ga t i on mea s u r e s  a r e  l i s t e d  i n  Tab l e  4 - 5 . 

The g r e a t e s t  s upport ( s even l e t t e r s ) was  expr e s s ed f o r  
m i t i ga t i on mea s u r e  No . 3 3  - "mon i t o r  the f a t e  o f  herb i c i d e s  
i n  g r oundwater a n d  s u r f a c e  wa t e r  a t  s ub s t a t i on s  where 
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h e rb i c i de s  a r e  u s ed a t  h i gh app l i c at i on r a t e s . "  S e v e r a l  o f  
the s e  c omment or s were  c oncerned about the potent i a l  for  
water  s upply c ontam i na t i on d u e  to  s ubstat i on herb i c i d e  
appl i cat i on s  and l i kewi s e  were  concerned tha t the pos s i 
b i l i ty o f  s u ch c ontami nat i on had not been s tud i ed by BPA . 

The s ec ond grea t e s t  support ( s i x  l e t t e r s )  wa s g i ven t o  
m i t i ga t i on measure  No . 4 4  - " e l i m i na t e  u s e  o f  2 , 4-D e s t e r  
f ormu l a t i on s  whe r e  any dang e r  o f  contam i nat i ng wa t e r  bod i e s 
ex i s t s ,  d u e  t o  t ox i c  e f f e c t s  on a quat i c  o rgani sms . "  F i ve 
l e t t e r s  s upported m i t i gat i on s  mea s u r e  No . 41 - " f l ag edg e s  
o f  s t r e am bu f f e r  z ones  t o  ensure tha t he l i c opt e r  ope r ator s 
recogni ze the i r  p r e s ence ; mon i t o r  a s amp l e  o f  s t ream bu f f e r 
zone edges u s i ng spr ay d epos i t  c a rd s  t o  evaluate obs e rvance 
of  edg e s  by a e r i a l  app l i cator s . "  

The f ol l owi ng m i t i gat i on mea sure s each r e c e i ved s upport i n  
four c omment l e t t e r s :  

0 

0 

0 

0 

No . 1 6  -

No . 1 7  -

No . 4 2  -

No . 4 8  and 
No . 5 4  

" d evelop management gu i d el i ne s  f o r  
s e l ec t i on o f  t r eatment me thod s ;  d ocument 
g u i d e l i ne s  in i ns t ruct i ona l memoranda t o  
Ar ea s t a f f s . "  

" d ocument r a t i onal e f or s e l ec t i on o f  
t r eatment method f o r  each management un i t . "  

" t o ensure no a e r i a l  app l i cat i on w i th i n  
1 0 0- foot s t r eam bu f f er zone , r equ i r e 
shu t o f f  o f  spr ay d e l i very system 1 5 0  f e et 
from s t r eam . "  

" i n  r i par i an a r ea s , r e ta i n  adequa t e  
shad i ng o f  s t r eams t o  prevent e l eva t e d  
s t r eam t emperature s . " 

Thr ee c omment l e t t e r s expr e s sed s upport for  a l l  1 6  mi t i ga 
t i on m e a s u r e s  n o t  c u r r ently i nc l uded i n  the p r oposed a c t i on 
or al t ernat i ve s . I n  genera l ,  the pat t er n  o f  s upp o r t  f o r  the 
m i t i ga t i on mea s u r e s  i nd i c a t e s  that water  qual i ty ( b oth s u r
face and g r oundwa t e r ) and documentat i on of  BPA ' s  vege t at i on 
management p e r f ormance ( through measures  Nos . 1 6 , 1 7 ,  3 3 ,  
a nd 41 ) a r e  of  grea t e s t  conc e r n  t o  the s e  c omment or s . 

BPA w i l l  mak e a d ec i s i on w i th r e spect t o  i t s future  Trans
m i s s i on Fac i l i t i e s Vegetat i on Management Program no s oone r  
than 3 0  d ay s  a f t e r  the not i c e  o f  ava i lab i l i ty o f  thi s F i na l  
E I S  i s  publ i shed i n  the Fed era l Reg i s t e r . Du r i ng thi s 
3 0-day per i od ,  BPA w i l l  conduct  a c a re ful r ev i ew o f  the 
Fi nal E IS , i nc l ud i ng the va r i ou s  m i t i ga t i on mea sur e s  and 
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pub l i c  and ag ency c omment s r e c e i ved . The d ec i s i on ,  onc e  i t  
i s  made , w i l l  b e  document ed i n  a Record o f  Dec i s i on ( ROD ) 
wh i ch w i l l  b e  made a v a i lab l e  t o  the publ i c . 

I n  the ROD , BPA w i l l  i dent i fy wh i ch a l t ernat i ve i s  envi r on
m enta l ly p r e f e rab l e . BPA w i l l  a l so s t a t e  whi ch a l t e rna t i ve 
veg etat i on management program i t  ha s s e l ec t ed . Th e ROD w i l l  
a l s o i d ent i fy th e m i t i ga t i on mea s u r e s  wh i ch BPA ha s c om
m i t t ed i t s e l f  t o  adopt and i nc o rporat e i n  i t s  s e l ec t ed 
program . 

I n  add i t i on ,  the ROD w i l l  s ta t e  whether a l l  f ea s ib l e  m i t i 
gat i on mea s u r e s  have been adopted . Mi t i ga t i on mea s u r e s  
i d ent i f i ed i n  thi s E I S  that a r e  not pr e s ent ly i nc orporated 
i n  the proposed act i on or a lt e rnat i ve s  w i l l  e i ther be ( 1 )  
adopted , or ( 2 )  a n  exp l ana t i on w i l l  be p r ov i d ed s tat i ng why 
they w e r e  not adopted . 

Gene r a l  Re spon s e  F :  Oppos i t i on t o  B r oadc a s t  Chem i c a l  
Method s o f  Veget at i on Con t r o l  

E i ght c omm entors  ( 1 2 perc ent o f  a l l  c omment or s )  expr e s s ed 
oppos i t i on t o  u s e  o f  b roadc a s t  chem i c a l  me thod s i n  BPA ' s  
vegetat i on management p r og r am . Th r e e  of  the s e  c ommentor s 
sought e l i m i na t i on o f  broadca s t  t r eatment s from BPA ' s 
program , wh i l e the other f i ve d e s i red that u s e  of  b road c a s t  
t r eatment s be m i ni m i z e d  t o  the ext ent pos s ib l e . 

S e v e r a l  o f  the s e  c ommentors  b a s ed the i r  oppos i t i on on p a s t  
examp l e s  ( not BPA ' s )  of  a e r i a l  herb i c i d e sprayi ng m i s t ak e s , 
on the pot ent i a l  f o r  haza rd d u e  t o  f u t u r e  pos s ib l e  e r ro r s  by 
BPA ' s a e r i a l  app l i ca t or s ( e . g . over l ook i ng o f  s t r e am bu f f e r 
z ones ) ,  and on g eneral  d oubt s that BPA ' s a e r i a l  app l i c at i ons 
wou l d  b e  i mp l ement ed as d e s c r ibed i n  the E IS . 

S e l ec t i on o f  spec i f i c  t r ea tment s f or spec i f i c  r i ght-of-way 
management u n i t s  requ i r e s  c on s i de r at i on o f  a numb e r  of  
factors such a s  c ond i t i on o f  t a rg et veget at i on ,  s i t e 
ac c e s s ib i l i ty and t opography , and prox im i ty o f  s en s i t i ve 
r e s ou rc e s . Treatment s e l ec t i on r e qu i r e s  c a r e f u l  j udg ement 
on the pa r t  of Ar ea Ri ght -o f -Way Ma i nt enanc e Spec i a l i s t s .  
Such j udgement i s  made i n  the c ont ext o f  g en e r a l  g u i d e l i ne s  
t h a t  i nd i c a t e  t h e  type s o f  s i tuat i on s  whe r e  part i cu l a r  
t r eatment method s wou l d  b e  u s ed ( s ee Chap t e r  5 and Tab l e  
5 - 1 ) . 

The g u i de l i ne s  f or u s e  o f  b road c a s t  chem i c a l  method s a r e  a s  
f o l lows : BPA propo s e s  t o  u s e  b r oadc a s t  chem i c a l  method s i n  
s i tuat i on s  whe r e  pot ent i a l  f or d amage t o  s en s i t i ve r e s ou r c e s  
i s  m i n i m a l  a n d  where other veg etat i on c ont r o l  method s a r e  
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i ne f f i c i ent . More spec i f i c a l ly ,  g round-b a s ed broadc a s t  
t r eatment s ( i . e .  f o l i ag e  spray s app l i ed w i th hi gh-volum e  
h o s e  sprayer s )  a r e  c on s t r a i ned by t h e  f o l low i ng general  
g u i d e l i ne s : ( 1 )  they wou l d  t ak e  plac e a t  l ea s t  5 0  f e et away 
f r om the n ea r e s t  body of w a t e r ;  ( 2 )  they would b e  u s ed f or 
contro l l i ng low o r  h i gh dens i ty brush a t  acc e s s ib l e  loca
t i on s ; and ( 3 )  they wou l d  b e  u s ed f or c ont ro l l i ng nox i ou s  
weed s a t  acc e s s ib l e  l ocat i on s . Aer i a l b roadc a s t  t r eatment s 
a re c on s t r a i ned by the f ol l ow i ng g ener a l  g u i de l i ne s : ( 1 )  
th ey wou l d  t a k e  p l a c e  a t  l ea s t  1 0 0  f eet away from the 
n ea r e s t  body o f  wa t e r ;  ( 2 )  they would be u s ed i n  i na c c e s
s ib l e  l ocat i on s  ( a l s o  acc e s s i b l e  locat i on s  i n  s om e  c a s e s ) o f  
u n i f orm a n d  h i gh dens i ty b r u sh s tand s ; ( 3 )  they w ou l d  b e  
u s ed i n  c ontrol l i ng i nacce s s i b l e  l ocat i on s  o f  dens e and 
ext ens i ve nox i ou s  weed popu l a t i on s ; ( 4 )  they would not be 
u s ed ad j acent to s u s c ept i b l e c rops o r  p l ant i ng s  o r  wh ere 
ext ens i ve b r ownout i s  una c c eptab l e . 

The t r eatment s e l e c t i on s  made i n  a c c ordanc e w i th the s e  
general  g u i d e l i ne s  m an i f e s t  them s e l ve s  i n  t wo ways : ( 1 )  
Work i ng I n s truct i on s , or ( 2 )  Wor k  S t at ement s .  Fo r work t o  
b e  p e r f ormed by BPA ' s own For c e  Ac c ount P e r s onne l ,  t r eatment 
s e l ec t i on s  f o r  var i ou s  s ec t i on s  of r i ght -o f -way a re 
d e s c r i bed i n  d e t a i l ed Wor k i ng I n s t r uc t i on s . Th e BPA For eman 
over s e e i ng the Forc e Ac c ount work i s  r e spon s i b l e  f o r  s ee i ng 
t o  i t  that the Work i ng I n s t r uct i on s  a r e  adhered t o  and s i gn s  
them of f upon the i r  succ e s s f u l  c omp l et i on . For work per
f ormed by c on t r a c t  ( a l l  a e r i a l  b road c a s t  t r eatment s a r e  
c on t r a c t e d  out ) , t r eatment s e l ec t i on s  f o r  the var i ou s  
s ec t i on s  o f  r i ght-of-way a r e  d e sc r i bed i n  d et a i l  i n  the Work 
S t a t ement , wh i ch i s  i nc o rpora t ed i nt o  the cont rac t i t s e l f . 
An i nspector i s  a s s i gned t o  the c ontract by the appropr i at e  
BPA Are a  O f f i c e . The c on t r ac t  i nspector  i s  r e spon s i b l e  f o r  
over s e e i ng t h e  pe r f o rm anc e o f  t h e  c ont r act a n d  s e e i ng t o  i t  
that the t reatment s e l ec t i on s  spe l l ed out i n  th e Wor k  
S t a t ement a r e  a dhe r ed t o . Da i ly r eport s a re f i l l ed out by 
the i nspec t o r s  bea r i ng w i tnes s t o  c on t r a c t  compl i anc e . 

I n  s ome i ns t anc e s , BPA e n t e r s  i nt o  agreement s w i th l and
owner s to f ac i l i t at e  c ompat i b i l i ty of vegetat i on manag ement 
a c t i v i t i e s w i th l andowner ob j ec t i ve s  ( s ee no . 6 ,  Tab l e  
4- 5 ) .  For examp l e ,  wher e  appr opr i at e ,  agr eement s may 
spec i fy typ e s  of t r eatment s t o  be u s ed ,  t ype or appl i c a t i on 
t e chni que of  herb i c i d e  t r ea tment s ,  typ e  o f  other c on t r o l  
m ethod s ,  t i m i ng o f  t r eatment s ,  a n d  not i f i c a t i on b e f o r e  
tr eatment s .  Such a gr eement s may b e  f o rma l o r  i n f o rma l . 
Wh ere s uch agr e ement s have b e en ent e r ed i nt o , document at i on 
i s  avai l ab l e  on a n  i nd i v i d ua l -owner ship bas i s  a s  p a r t  o f  th e 
l andowner a r eement w i th B PA .  
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Wh ere BPA r i ght s-o f-way c r o s s  pub l i c  land s  adm i n i s t ered by 
the U . S . For e s t  Se r v i c e  or th e Bu r eau of Land Management , 
t r eatment s e l ec t i ons f o r  the v a r i ou s  s ec t i ons o f  r i ght s
o f -way are documented i n  deta i l ed management p l a n s  ( s ee 
Chapter 8 s ec t i on on P e rm i t  for Ri ght-of-Way on Publ i c  
Land ) . The s e  plans a r e  j o i nt l y  prepa r ed by BPA and th e land 
manag i ng agency p u r s uant to Memoranda of Under s tand i ng w i th 
both USFS and BLM . BPA a l s o  wor k s  c lo s e ly w i th other l and 
manag i ng agenc i e s , I nd i an t r ibes , and the Stat e s  i n  s e ek i ng 
mutually acceptab l e  management pr e s c r ipt i on s . Al l of the 
above pol i c i e s a nd prac t i c e s  ( t r a i ned spec i a l i s t s  exerc i s i ng 
c a r e f u l  j udgement i n  mak i ng t r e atment s e l ec t i on ;  adher enc e 
t o  Treatment S e l ec t i on Gu i d e l i ne s , Work i ng I n s t r uc t i ons , and 
Wo rk S t a t ement s ; c ontrac t i nspec t i o n ;  landown e r  agre ement s ;  
and Ri ght -of-Way Manag ement Plans  entered i nt o  w i th l and 
mana g i ng agenc i e s ) g i v e e v i denc e of BPA ' s c omm i tment t o  
i mp l ement i t s  vege tat i on manag ement progr am i n  a n  
envi ronmental ly-sound manne r ,  a s  d e s c r ibed i n  the E I S . 
The s e  p r a c t i c e s  a l s o  a d equat e ly document that the progr am i s  
i mplement ed i n  th i s  manne r .  

Al though B PA h a s  u s ed a e r i a l  t r ea tment s i n  the p a s t  a nd 
propos e s  t o  u s e  them i n  i t s  f u tu r e  program , BPA d o e s  not u s e  
s uch method s exc l u s i ve ly . For the 1 0-y e a r  p e r i od ,  1 9 7 3 -
1 9 8 2 , th e average numb e r s  o f  BPA r i ght-o f -way a c r e s  t r ea t ed 
by each vegetat i on c ont r o l  method a r e  t abulated i n  Append i x  
C f o r  each BPA Ar ea . Dur i ng th i s  per i od , a er i a l  b road c a s t  
t r eatments were  u s ed o n  2 4  perc ent o f  th e t r eated a c r e s  i n  
the Pug et Sound Ar ea , 2 0  p e rcent o f  the t r eat e d  a c r e s  i n  th e 
Lowe r  Columb i a  Ar ea , 1 0  p e rc ent i n  the Upper Columb i a  Ar ea , 
and z e r o  percent i n  the Sna k e  Ri v e r  Area . Ove r  the ent i r e  
BPA S e r v i c e  Ar ea , the a e r i a l  b r oa d c a s t  method w a s  u s ed o n  1 9  
percent o f  the a c r e s  t reat ed dur i ng th e 1 0 -year  p e r i od . 

Br oadc a s t  chem i c a l  method s ( both g r ound-b a s ed and a e r i a l ) 
have t echn i ca l  advanta g e s  f o r  c e rt a i n  k i nd s o f  s i t u a t i on s . 
Large a r e a s  c an b e  t r eated u s i ng r e lat i vely f ew people i n  
sho r t  pe r i od s  o f  t i me . Whe r e  the t reated a r e a  i s  dens ely 
occup i ed w i th t a rget vegetat i on ( e . g .  2 , 0 0 0  s t em s  p e r  a c r e ) , 
t reatment e f f i c i ency i s  h i gh ;  th i s  der i ve s  f rom th e f a c t  
that h i gh c o s t s  o f  equ i pment , f u e l , a n d  chem i c a l s  a r e  spread 
a c ro s s many t r e a t ed p lant s .  Howeve r ,  whe r e  the t r eat ed area 
i s  spa r s ely occup i ed by f ew t a rget p l ant s ( e . g .  2 0  s t ems per 
a c r e ) , t r eatment e f f i c i ency i s  l ow ; hi gh c os t s  c a n  be 
apport i oned to f ew t a rg e t  s t ems . 

Broadca s t  a e r i a l  t r eatment s a r e  not hampered by d e n s e  
vegetat i on ,  s t eep t opogr aphy , o r  l ack o f  g ood a c c e s s  r oad s 
a s  ground-ba s e d  manu a l  and spot chem i c a l  m e thod s a r e . 
The r e f or e , a e r i a l  t r ea tment s r educe the s a f ety hazards t o  
work e r s  i f  ground-ba s ed method s w e r e  requ i r ed f o r  t re a tment 

3 0 6  



of s u ch s i t e s  ( s ee Chapt er 7 s ec t on on Oc cupat i onal 
S a f ety ) . M i nor occupat i onal  hazard s a r e  a s s oc i a t e d  w i th 
b roadc a s t  a e r i a l  t reatment s .  

Broad c a s t  t r eatment s can b e  i mp l ement ed s e l ec t i ve l y  t o  
c ontrol  c e rt a i n  typ e s  o f  v egetat i on whi l e  not d amag i ng oth e r  
type s .  Herb i c i d e  s e l ec t i v i ty depend s on the type o f  vege
t a t i on f ormu l a t i on u s ed ,  i t s  rate o f  appl i cat i on ,  the type 
of veget a t i on treated , and the s ea s on of appl i cat i on . Three 
herb i c i d e  m i x t u r e s  are propos ed for use by BPA i n  b roadca s t  
app l i cat i on s . Ta l l -grow i ng c on i f e r  spec i e s and s om e  t a l l 
growing ha rdwood spec i e s a r e  h i gh ly s u s c ept i b l e  t o  the s e  
m i x t u r e s  ( s ee Tab l e  7- 3 ) . I n  contra s t , mo s t  shrub spec i e s , 
g r a s s e s , and f erns  a r e  r e s i s t ant or only s l i ght ly s u s c ep
t i b l e . The r e f or e ,  BPA ' s proposed a e r i a l  veget a t i on 
t r eatmen t s  wou l d  be r e l a t i vely s e l ec t i ve for c ont r o l  o f  
t a l l -grow i ng t a rget vege tat i on . 

Br oad c a s t  a e r i al t r eatment s can potent i a l ly damage ad j a c ent 
l and u s e s , s t r eam wa t e r  qua l i ty ,  and v i s u a l  qua l i ty i f  not 
r e s t r i cted f rom t r eatment of s en s i t i ve s i t e s  and not care
fu l ly i mp l ement ed . For the s e  reason s , BPA ' s propos ed 
progr am i ncorp ora t e s  a number o f  m i t i gat i on m e a s u r e s  t o  
m i n i m i z e  t h e  potent i a l  for adv e r s e  i mpact s ( s ee Tab l e  4- 5 ,  
No s .  2 4- 2 6 ,  2 9- 3 1 , a nd 34-40 ) . I n  add i t i on ,  a number o f  
m i t i gat i on mea s ur e s  not i nc lud ed i n  the proposed a c t i on o f  
a l t ernat i ve s  a r e  i d ent i f i ed i n  Tab l e  4 - 5  ( s ee No s .  4 1 - 44 ) ; 
the s e  c ou l d  fu rther redu c e  th e l i k e l i hood o f  adve r s e  i mpact s 
f r om broad c a s t  t r ea tment s .  

M i t i ga t i on measure No . 3 5  r e qu i r e s  that a e r i a l  spray c on
t r a c t o r s  s at i s fa c t or i ly fu l f i l l  BPA ' s  aer i a l  spray d e l i very 
spec i f i ca t i on s  ( s ee Chapter 3 s ec t i on on Techn i qu e s for 
Herbi c i d e  Appl i ca t i on ) . The s e  spec i f i cat i on s  requ i r e a e r i a l  
spr ay c ontractors  t o  p a s s  r i gorou s p a t t e rn a nd d r i f t  c ontrol 
t e s t s .  BPA i n spect o r s  t e s t  c ontractor p e r formanc e o f  the 
spec i f i ca t i on s  on a r i ght-o f-way a f t e r  a wa rd o f  a er i a l  spray 
contrac t s . 

Other pr e s ent ly- i ncorporated m i t i gat i on mea s u r e s  i nc lude 
1 00 -foot bu f f e r z on e s  a l ong s t reams a nd wa t er bod i e s , 
mon i tor i ng o f  weather cond i t i on s  t o  m i n i m i z e  d r i f t , 
i n spec t i ng r i gh t s - o f -way immedi a t e ly p r i o r  t o  broad c a s t  
appl i ca t i on s , 1 0 - f oot bu f f er zones a t  r i ght-o f-way edg e s , 
and r e s t r i c t i on o f  broadca s t  t reatment s t o  remot e a r e a s  w i th 
l im i t ed a c c e s s .  

M i t i ga t i on m e a s u r e s  not pr e s en t ly i ncorporated i n  the pro
posed act i on tha t c ou ld f u r th e r  reduce the l i k e l i hood of 
adve r s e  i mpact s f r om b road c a s t  appl i ca t i on s  a r e : 
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o No . 41  - F l ag the edg e s  o f  s t r e am bu f f e r  z one s t o  
ensu r e  the i r  obs e rvanc e by he l i c opt e r  
operator s ;  

o No . 4 2  - Re qu i r e  a er i a l  spr ay system shut-o f f  1 5 0  
feet from s reams t o  pre vent spray 
d epo s i t i on w i th i n  the 1 0 0- f oot s t r e am 
bu f f e r  zone ; 

o No . 4 3  - U s e  b roadca st m ethod s p r i ma r i ly on h i gh 
dens i t y  st and s o f  ta rget spec i e s ;  and 

o No . 4 4  - E l i m i na t e  u s e  o f  2 , 4-D e s t e r  f ormu l a t i on s  
whe r e  a n y  dang e r  o f  c ont am i nat i ng wat e r  
bod i e s  e x i st s .  

For d et a i l s  o f  the s e  m i t igat i on mea sur e s ,  s e e  the Chapt e r  4 
s ec t i on on M i t ig at i on Mea s u re s . Al so s ee Genera l Re spon s e  E .  

For mor e tha n 1 0  year s ,  BPA ha s mon i tored s t ream wat e r  
qua l i ty n e a r  r i ght s-of-way t r e a t ed by a e r i a l  b roadca st 
app l i c at i on s  ( s e e  Chap t e r  7 s ec t i on on Pub l i c  Hea l t h  and 
m i t i gat i o n  measure No . 26 in Tabl e  4-5 ) . The r e s u l t s  o f  
thi s mon i t or i ng have shown tha t  d e t ec t ab l e  herb i c i de 
re s i dues  have i n  s ome c a s e s  e nt e r ed st r e ams ; howeve r ,  i n  a l l  
c a s e s  whe r e  det ect i on oc cur red , c ontam i nat i on w a s  l e s s  than 
0 . 0 5  ppm ( pa rt s p er m i l l i on ) . 

Among the three herbi c i d e  a c t i ve i ngred i ent s p r oposed f or 
u s e  by BPA i n  b roadca s t  app l i cat i on s ,  d i c amba ha s the l owe s t  
r epr oduc t i ve no- e f fect  l ev e l  ( 3  m g  per k g  per d ay ) a s  shown 
by t ox i c i t y  t e st i ng .  A 5 0  kg ( 1 1 0 l b ) per son dr i nk i ng 2 
l i t e r s  o f  wat e r  c onta i n i ng 0 . 0 5 ppm o f  d i c amba wou l d  i ng e st 
0 . 0 5 mg p e r  l i t e r p e r  d ay = 0 . 1  mg p e r  day = 0 . 0 0 2  mg p e r  kg 
per day . W i th a n on-e f f ec t l ev e l  o f  3 mg per kg p e r  d ay ,  a 
safety f a c t or o f  1 , 5 0 0  wou l d  e x i s t  ( s e e  Wor s t- Ca s e  Ana ly s i s  
i n  the Chap t e r  7 s ect i on on Pub l i c  He a l th ) . 

The d a t a  presented i n  th i e  E I S  i nd i ca t e  that broadca s t  
herb i c i de app l i c a t i ons a s  proposed by BPA pose l i tt l e  h a z a rd 
t o  publ i c  hea l th .  Oth e r  m i t i ga t i on mea s u r e s  not i nc l uded i n  
the propo s ed a c t ion o r  a l t ernat i ve s  c ould f urther reduce the 
l i k e l ihood o f  a dver s e  i mpact s .  Add i t i ona l d et a i l s  of  BPA ' s  
mon i t or i ng r e s u l t s  a nd analys i s  o f  potent i a l  publ i c  hea lth 
e f f ec t s  a r e  prov i ded i n  the Chapt e r  7 s ec t i on on Pub l i c  
Hea l th . 
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Gene r a l  Re sponse G :  Pre fe rence for Document at i on of Tr eat
me nt Selec t i on and Not i f i ca t i on of  Treatment Implementat i on 

S i x c omment l et t e r s  ( n i ne perc ent o f  c omment or s )  e xpr e s s e d  
d e s i r e f or add i t i ona l d ocument a t i on o f  BPA ' s  s e l e c t i on of  
i nd i vi du a l  vegetat i on c ontrol  t r e atment s ,  or d e s i r e f or 
add i t i ona l not i f i c at i on o f  landowner s when treat ment s a r e  t o  
b e  i mp l ement ed . The s e  c omment o r s  r epr e s ent ed v i ewp o i n t s  
both s upport i ve o f  and oppos e d  t o  herbi c i d e  u s e  by BPA . 

Fi ve c ommentor s spec i f i c a l ly r eque s t ed that B PA document the 
rat i onal e by whi ch a t reatment i s  s e l ec t ed for each r i ght 
o f-way manag ement u n i t . Th e b a s i s  f or th i s  r eque s t  i s  t o  
enab l e  i nt er es t ed member s o f  the publ i c  t o  t r ac k  the 
r ea s on i ng b eh i nd any part i cu l a r  t r eatment u s ed on a sp ec i f i c  
s i t e . Two o f  th e s i x  c ommentor s want ed BPA t o  not i fy a l l  
l andowne r s , a s  a g eneral pr ac t i c e ,  whenever herbi c i d e s  were  
to  b e  u s ed on r i ght s -o f -way . 

BPA c u r rent ly ha s pol i c i es on d ocumentat i on o f  vegetat i on 
manag eme nt ac t i vi t i e s  and treatment i mp l ement at i on and on 
not i f i c at i on of l andowne r s .  BPA ' s ROWDATA c omput e r i z ed d a t a  
s t orag e sys t em i s  d e s c r i bed i n  t h e  Chapt er 5 sect i on on 
De v e l opment of Veget at i on Management Pr e s c r ipt i on s . A 
ROWDATA record i s  ma i nt a i ned for  each r i ght-o f-way manage
ment u n i t ;  the rec ord c ont a i ns d e t a i led i nf ormat i on on d a t e  
and method o f  l as t  t reatment , the type and appl i c at i on r a t e  
o f  h erbi c i d e  ( i f u s ed i n  th e l a s t  t r eatment ) ,  and the u ni t ' s  
l and c la s s i f i c at ion ( s e e  Chap t e r  5 ) . Cr i t i c a l  o r  s ens i t i ve 
a r e a s  ( e . g .  s tr e am b u f f er s ) a r e  a l so i d ent i f i ed i n  the 
ROWDATA r ec o rd s .  

As each t r eatment i s  i mpl ement ed , a Da i ly B r u sh and Weed 
Con t r o l  Report ( s e e  mi t i gat i on meas u r e  No . 1 0  i n  Tab l e  4-5 ) 
i s  c ompl e t ed by BPA vegetat i on management p e r s onne l . Th i s  
r eport document s  how and und e r  wha t  cond i t i on s  ( e . g .  
w eather )  a t r eatment was i mp l ement ed . Some o f  th i s  i nf or
mat i on i s  s ub s equent l y  ent e r ed i n t o  the ROWDATA record for 
th e manag ement u n i t . Al s o  s e e  Gener a l  Re spons e F .  

BPA ' s  pres ent not i f i c at i on po l i cy i s  d e s c r i bed i n  Tab l e  4-5 
( s ee m i t i g at i on mea s u r e s  No . 6 and No . 3 0 ) . Two h erbi c i de s  
proposed f or u s e  b y  BPA ( i . e .  d i c amba and p i c loram ) have 
EPA-appr oved l abel  r e s tr i c t i on s  p e rt a i n i ng to g r a z i ng . Wh en 
the s e  herbi c i d e s  a r e  planned for  u s e  on l and s show i ng 
e v i dence o f  gr a z i ng ,  BPA not i f i e s the r e spect i ve l a ndowner s 
t o  remove l i vestock from the r i ght-o f -way for  a spec i f i ed 
p er i od o f  t i me d u r i ng and a f t er h e rb i c i de app l i c at i on 
( m i t i gat i on mea s u r e  No . 3 0 ) . 
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It i s  a l so BPA pol i cy t o  e s t abl i sh agr eement s w i th l a nd
owner s  t o  f ac i l i t a t e  c ompat i b i l i ty of vegetat i on manag ement 
a c t i v i t i e s w i th l andowner ob j ec t i ve s  ( m i t i gat i on measure  
no . 6 ) . Und e r  s uch f ormal or i nf orma l  agremeent s ,  BPA may 
agr e e  t o  not i fy l a ndowner s  be fore r i ght s-o f-way on the i r  
lands a r e  t r eated . Such agr eement s may a l s o  sp ec i fy typ e s  
or t i m i ng o f  t r e atment s t o  be u s ed . Thu s ,  BPA ' s p r e s ent 
not i f i c at i on po l i cy ext end s to thos e  l and owner s who reque s t  
appr opr i a t e ly t o  b e  not i f i ed .  

Th i s  E I S  h a s  i dent i f i ed a m i t i gat i on meaure not i nc luded i n  
the pre f e r red program or a l t ernat i v e s  c al l i ng f or add i t i ona l 
d ocument a t i on f or BPA ' s veget at i on m anagement program ( s ee 
No . 17  in  Tab l e  4-5 ) . Und e r  thi s mea s u r e , BPA wou l d  doc u
ment the r a t i ona l e  upon wh i ch a t r e atment method i s  s e l e c t ed 
f or each management uni t . Th e p u rpo s e  of  thi s  doc ument at i on 
woul d  b e  t o  provi d e  e v i denc e i n  the t r e atment r ec ord of what 
f ac t o r s  l ed BPA to s e l e c t  a pa rt i cu l a r  control me thod for a 
sp ec i f i c  t r e atment s i t e .  There fore , the d oc ume nt at i on would 
show f or th e rec o rd that BPA had c ons i d ered on a s i t e 
spec i f i c  b a s i s  t h e  s oc i a l ,  envi r onment a l ,  a n d  ec onom i c  
c ons equenc e s  o f  the va r i ou s  avai l ab l e  treatment method s 
( i . e .  u sed a n  I PM d ec i s i on proc e s s ) .  

Adopt i on o f  such a pol i c y  wou l d  have both c os t s  and bene
f i t s . On the bene f i t  s i de , B PA w ou l d  be able to show on the 
r ec ord tha t  i t  had c ons i d e r e d  r e l evant factor s i n  choo s i ng a 
g i ven t r e atment method i n  each par t i c ul a r  s i t u a t i on .  BPA ' s 
reason i ng beh i nd each i nd i v i dua l de c i s i on at e a ch t r e atment 
s i t e c ou l d  b e  r e v i ewed ( by out s i de part i e s i f  n e c e s s a ry ) i f  
a n  i s sue a r o s e  a t  a pa rt i c u l a r  s i t e . BPA moni t or i ng of  
t r e atment e f f ect i vene s s  wou ld have the advant age o f  havi ng 
ac c e s s t o  th e rea soni ng beh i nd pre v i ou s ly u s i ng a part i cu l a r  
t r e atment method . 

On the c o s t  s i de , BPA s t a f f  f ee l  that such a p ol i cy c ould 
become a burdensom e  e x e rc i s e  i n  record k eepi ng . For 
e xampl e ,  approx i mat ely 8 4 , 0 0 0  acr e s  of B PA r i ght - o f-way , 
s ubd i v i ded i nt o  4 2 , 0 0 0  management uni t s ,  requ i r e veg e t a t i on 
m anagement . Several  thou s and m anagement un i t s  r e qu i r e 
dec i s i on s  on s e l ect i on o f  c on t r o l  t reatment s i n  e a ch Are a  i n  
e ach year ( s ee Ch apter 5 ) . 

BPA ' s t r e atment s e lec t i on d ec i s i on s  a r e not a rb i tr a ry . 
Dec i s i on s  on veg etat i on management pre scr ipt i on s  a r e  made i n  
accord anc e w i th th e BPA T r a n sm i s s i on L i ne Ma i nt enance 
S t anda r d  ( No .  6 3 040-5 0 ) .  Management pre s c r i pt i on s  a r e  
developed through a f i ve- s t ep proc e s s : ( 1 )  f i eld i nspec
t i on s ; ( 2 ) u s e  of low-level  photography , ROWDATA ,  and p l a n  
a n d  prof i l e d r a w i ng s ;  ( 3 )  c ont r ac t  d evel opment a n d  
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i mpl ement at i on ;  ( 4 )  l andowner not i f i cat i on ;  and ( 5 )  moni t or
i ng ( s ee Chap t e r  5 s e ct i on on Dev e l opment o f  Vegetat i on 
Ma nagement Pr e s c r i pt i ons ) .  Dec i s i ons on vegetat i on m anage
ment pre s c r ipt i on s  a r e  i nf lu enced by ma ny f a c t or s . Gene r a l  
g u i d e l i n e s  u s ed i n  s e lect i ng t r e atment s f or i nd i v i du a l  
management un i t s  a r e  ident i f i ed i n  Tab l e  5 - 1 . Tr eat ment 
i mpl ement at i on i s  d oc ument ed i n  Work i ng I n s tr uc t i on s  a nd 
Work Statement . See Gener a l  Re spon s e  F .  

Th i s  E I S  d oe s  not r ecommend a b r oa d eni ng o f  BPA ' s not i f i ca
t i on pol i cy . BPA r i ght s -o f -way may cros s many s epa r a t e  
owner sh ips w i thi n short d i s t a nc e s . La ndowners a r e  o f t en 
absent ee f o r  backc ount ry owner sh i p s . Ownerships o f t e n  a r e  
bought o r  s o l d  w i th i n  BPA ' s t yp i c a l  t r eatment i nt e r va l s  
( e . g .  e ve ry 1 0  yea r s  ea s t  o f  the Ca scade s ) . Th e re f or e , a 

pol i cy o f  n ot i fyi ng a l l  l andowner s  wou ld b e  a c o s t ly t a sk ,  
i nvolvi ng many p e r son-hou r s  t o  t ra ck down c u r rent owne r s  a nd 
the i r  addr e s s e s . 

Th i s  E I S  h a s  c onc luded that the pr e s ent on- r eque s t  n ot i f i 
cat i on pol i cy i s  s u f f i c i ent ; landowner s who a r e  c onc erned 
about BPA v egetat i on management p r a c t i c e s shou ld c ontact the 
Ar ea Ri ght -o f -Way Ma i nt enanc e Spec i a l i s t r e spon s i b l e  for  
r i ght-o f-way on th e i r  l a nd s . 

Gene r a l  Re spons e  H :  Oppo s i t i on t o  U s e o f  P i c l oram He rbi c i de 

F i v e  c omment l e t t e r s ( repr e s ent i ng 7 pe rcent o f  a l l  c ommen
t or s )  e xpr e s sed oppo s i t i on to the u s e  o f  p i c l oram in BPA ' s 
veget at i on management program . The s e  c omment or s c i t ed a 
number o f  r e a s ons f o r  th e i r  oppos i t i on ;  the most f r e quent ly 
ment i oned c onc ern wa s r ega rd i ng the inva l i dat i on o f  pre v i ou s 
t e s t ing r e s u l t s by EPA a nd a new s t udy a s s ert i ng c arc i no
geni c e f f ec t s  of p i c l oram . Othe r c omment s c ont a i ned i n  the 
f i ve c omment l et t e r s  p e rt a i ned t o  p i c l oram ' s  k nown s o i l 
per s i s t enc e , mob i l i ty i n  wat e r , and " re s t r i ct ed u s e "  c la s s i 
f i ca t i on .  

A new s ect i on ha s b e en added t o  the Pi c loram He rb i c i de Back
ground Stat ement ( s e e  Append i c e s ) ent i t led Rec ent Deve l op
ment s i n  Tox i c i ty T e s t i ng .  Th e new s ec t i on d i scu s s e s  
s evera l recent a l l egat i on s  rega rd i ng c a rc i nogenc i t y o f  
p i c l oram a nd EPA ' s hand l i ng o f  the s e  a l l egat i ons . The 
c u r rent s t a t u s  o f  f i nd i ng s  on p i c l oram i s  a s  fol low s : 

o Sho rt -t erm t ox i c i ty t e st i ng r e s u l t s  c ont i nue t o  
s uppor t  the c u r r ent r eg i s t r at ion and u s e s  o f  
p i c l or am . 
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o S e v e r a l  nega t i ve l ong- t e rm t ox i c i ty s t ud i e s were  
f ound i nva l i d  and a r e  be i ng repe a t ed . 

o The pub l i cat i on by Re uber ( 1 9 81 ) h a s  not been 
s uppor t e d  by th e i ns t i tu t i on s  w i th whi ch he wa s 
a s soc i ated . 

o A l ong-t erm s tudy that f ound b e n i gn t umor s h a s  not 
been c on s i d e red pos i t i v e  evi d e nc e  for  i ncreased 
human c a nc e r  r i sk due t o  the h i gh d o s e s  pr oduc i ng 
the beni gn t umor s ,  and d u e  t o  the l ow pot ent i a l  for 
human e xposure f r om c ur rent u s e p r ac t i c e s  f or 
p i c loram . 

o EPA h a s  c onc luded that no e v i denc e c u r r ent ly e x i s t s  
tha t  pi c loram pos e s  r i sk s  o f  unrea s onabl e  a dver s e  
e f fect s t o  h uman heal th , a lthough more l ong-t e rm 
t e s t i ng dat a a r e  needed . 

Evalua t i on o f  h e a l th a nd env i r onmenta l  e f f e c t s  i s  a dy nam i c , 
c ont i nu i ng proc e s s . BPA ' s proposed u s e s  of  pi c l or a m  a r e  
c on s i s t ent w i th r e g i s t e r e d  l ab e l  p r e s c r i pt i on s  and , g i ven 
the c u r rent s t a t e  of sc i ent i f i c  k nowl edg e , the s e  proposed 
u s e s  pose a m i ni ma l  r i sk o f  adver s e  hea l th e f f ec t s . 

Much conf u s i on ex i st s  w i th rega r d  t o  p i c loram ' s  " re s t r i c t e d  
u se "  c la s s i f i ca t i on .  The c la s s i f i ca t i on r equ i r e s  that only 
c e rt i f i ed app l i c a t or s may app ly p i c loram . The c la s s i f i c a 
t i on w a s  a s s i gned due t o  p i c l oram ' s  h i gh pot ency t o  
vegeta t i on i n  c omb i na t i on w i th i t s  h i gh mob i l i ty i n  s o i l .  
P i c loram m ay t r avel through the s o i l f r om s i te s  where 
app l i ed to damag e nearby nonta rg e t  p lant s .  Ce rt i f i ed 
app l i c a t or s a r e t ra i ned t o  apply h e rb i c i de s  i n  s u ch a manner 
tha t  nea rby nont a rg e t  veg e ta t i on i s  not k i l l ed or d amag ed 
due to s u r f a c e  runo f f  o r  l each i ng o f  the appl i ed herb i c i de . 
The r e s t r i c t ed-u s e  c la s s i f i ca t i on wa s not a s s i gned becau s e  
o f  k nown o r  s u spected human h e a lth r i sk s .  

Sever a l  comment or s c i t e d  a s t udy by Woodw a rd ( 19 7 6 ,  s e e  
P i c loram Backgr ound S t a t ement f or f u l l  r e f erenc e )  i n  wh i ch 
the g rowth and survi va l o f  l a k e  t rout f ry were  a l t e r e d  a t  
p i c loram c oncent r a t i ons o f  0 . 0 3 5  ppm h e l d  c onst ant f or 6 0  
day s . I n  a s ub s equ e nt s tudy , Woodwa rd ( 19 7 9 ) u s e d  c onc en
t r at i on s  that d e c r e a s e d  over a 6 0-day per i od t o  s i mu l a t e  
actua l f i e l d  behav i or o f  p i c l oram . A t  a n  i n i t i a l  t e s t  
c onc ent r a t i on o f  0 . 2 9 ppm decr e a s i ng t o  0 . 0 48 ppm , no e f f ec t  
on c u t throa t t r o u t  f ry s u r v i v a l  or growth w a s  d e t e c t e d . 
Woodward ( 1 9 7 9 )  c onc l uded tha t  p i c lo r am shou l d  b e  u s ed i n  a 
manner tha t  ensure s s tr ea m  r e s i due s do not exceed 0 . 2 9  ppm 
d u r i ng the f i r st r a i nf al l a f t e r  app l i ca t i on ( s ee P i c loram 
Backgrou nd Statement ) .  
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BPA ' s proposed max imum r at e  o f  p i c loram appl i c at i on i s  1 . 5  
pound s per ac r e . S t ream r e s idue mon i t o r i ng by BPA over the 
l as t  1 0  year s h a s  not d e t ec t ed p i c loram at c oncent r a t i on s  
great e r  than 0 . 0 5 ppm . The P i c loram Bac kground S t a t ement 
d e sc r i be s  o ther s t ud i e s  of s t r eam r e s i due mon i t or i ng ( e . g .  
du r i ng th e f i r s t  r a i nf a l l a f t e r  app l i c at i on ) . The s e  s t ud i e s  
i nd i ca t e  that a t  BPA ' s p r oposed appl i ca t i on r ate , p i c lo r am 
r e s i due s wi l l  not r e a ch bi olog i c a l ly-s i gn i f i c ant leve l s ,  
a l though they may be d e t ec t ab l e . 

I t  mu s t  be empha s i z e d  tha t  d e t ec t i on doe s not r epre s ent 
hazard i n  i t s e l f . Ha zard i s  a f unc t i on of l e vel  of  exposure 
r e la t i ve to known leve l s  at whi ch t ox i c i ty symptoms have 
occur red i n  t e s t  organi sms . 

Commentors  have expr e s s ed c onc ern abou t  the k nown p er s i s
t e nc e  o f  pi c l or am i n  soi l s  whe r e  app l i ed . Re s u lt s o f  many 
s tud i e s  o f  s o i l p er s i s t e nc e  a re r eport ed i n  the P i c loram 
Background Statement . Pi c l or a m  r e s i du e s  have been d e t ec t e d  
f or u p  t o  t h r e e  year s i n  s oi l s .  Such r e s i dues have not been 
f ound a t  l evel s tha t  pose  a toxi c i ty haz a r d  to huma n s  or 
wi l dl i f e .  Al though the p er s i s t ence and mobi l i ty o f  p i c l or am 
i n  soi l may r e s u l t  i n  i t s  det e ct i on i n  nea rby s t r e am s , 
l evel s d et e c t ed i n  s tr e am s  o r  other water  sourc e s  have not 
r eached c onc entrat i on s  tha t  are t ox i colog i ca l ly-s i gn i f i c ant 
( s ee P i c loram Background S t at ement ) .  

A wor s t -c a s e  analy s i s  o f  pot ent i a l  huma n  expo s u r e s  t o  
herbi c i d e s  p r oposed f or u s e  by BPA i n  r i ght-of -way f o l i age 
app l i c at i on s  h a s  b ee n  i nc luded in the Chapt e r  7 s ec t i on on 
Pub l i c  He a l th . I n  a ll o f  the wors t-c a s e  s c ena r i o s  ( wh i ch 
a s sumed no d e gr ad at i on ,  a d s o rpt i on ,  d i lut i on ,  or other 
normal d e c r e a s e  i n  h erbi c i d e  c onc entrat i on s ) ,  s ub s t ant i a l  
s a fety f ac t or s ex i s t wi th r e spec t t o  pot ent i a l  human 
exposu r e s  to p i c l or am . Th i s  f i nd i ng d er i ves  f r om the 
pat t ern o f  use propos e d  by BPA i n  c on j unct i on wi th the low 
order of t ox i c i ty k nown f or p i c loram . 

Gener a l  Re spons e  I :  Oppo s i t i on t o  U s e  of  2 , 4-D Herb i c i d e  

Fi ve c ommentors expr e s sed oppo s i t i on t o  BPA ' s p r oposed u s e  
o f  2 , 4-D f or vegetat i on management . Fou r o f  the s e  c ommen
t o r s  a ls o  e xpr e s s ed oppo s i t i on to BPA ' s p r oposed u s e  of 
p i c loram ( s ee Genera l Re spon s e  H ) . Oppo s i t i on t o  the u s e  o f  
2 , 4-D was  b a s ed pr i m a r i ly on r e c ent a s sert i on s  o f  i t s  
c a rc i nog eni c pot ent i a l .  

Several  c omment or s c i t ed a manu scr i pt a t t r i but ed t o  Reub e r  
wh i ch a l l edged tha t  canc e r ou s tumor s h a d  been c a u s ed i n  rat s 
by t e s t  exposu r e s  t o  2 , 4 -D . Al though or i g i na l ly c i rc u l a t ed 
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i n  1 9 7 9 ,  thi s manu scr i pt h a s  not b een s ubj e c t ed t o  p e e r  
( sc i ent i f i c ) r ev i ew a n d  rema i n s  u npub l i shed i n  t h e  s c i en
t i f i c  l i t erature . 

The Int ernat i ona l Ag ency f or Re s earch on Canc e r  ( IARC ) 
evaluated prev i ou s  stud i e s  on 2 , 4-D c a rc i nogeni c i ty a nd 
c onc lu ded that e x i s t i ng d a t a  w e r e  i nadequate ( IARC 1 9 7 7 ,  s e e  
f u l l  r e f e r e nc e  i n  2 , 4-D Background Stat ement ) .  The s e  
pr evi ou s  s t ud i es u s ed m ethod o l og i e s that a r e  out dat ed by 
present EPA t es t i ng s t anda rd s .  Du e t o  pr ev i ou s  t e st i ng 
i nadequac i e s ,  an i nd u s t r i al t a s k  f orc e o f  2 , 4 -D manuf ac
t u r e r s  i s  c onduc t i ng add i t i ona l chron i c t ox i c i ty t e st i ng .  A 
l ack o f  r e l i ab l e  d a t a  ( i . e . , d a t a  g aps ) r a th e r  than e v i d enc e 
o f  adve r s e  hea l th e f f ec t s  led t o  th i s  add i t i ona l t e st i ng 
( s ee Ad dendum t o  2 , 4-D Backgr ound S t a t ement ) .  

A revi e w  by She a r e r  ( 19 8 0 ) c onc luded tha t  the prev i ou s  
i nadequat e c arc i nogeni c i ty s t u d i e s sugg e s t ed 2 , 4-D may have 
had s ome unk nown role in s t i mu la t i ng the rate o f  c a nc e r  c e l l  
d evelopment i n  t e s t  a n i ma l s . By i t s e l f , th i s  s ugg e s t i on 
c a nnot b e  c on s i d ered e v i d enc e o f  c a rc i nogen i c  pot ent i a l  o f  
2 , 4-D . The a dd i t i onal s t ud i e s , u s i ng ad equa t e ,  mod e r n  
t e s t i ng me thodol ogi e s  mu s t  b e  awa i t ed t o  prov i de e i ther 
pos i t i ve o r  neg at i ve e v i d enc e o f  s u ch potent i a l . 

Va r i ou s  a l l egat i on s  o f  t er atogen i c  and mutagen i c  a c t i v i ty of 
2 , 4-D have b een mad e . T e r a t og en i c e f f ec t s  have occurred i n  
t e st i ng s t ud i e s  a t  h i gh d o s e s  appr oach i ng leve l s  tha t  
produce a c u t e  t ox i c i ty . Weak mutagen i c  e f fec t s  o f  2 , 4-D 
have been found but a r e  not know n  to pos e  a n  envi r onmenta l  
haza rd t o  humans ( s ee 2 , 4 -D Backgr ound S t a t ement ) .  Th e 
a v a i lab l e  s c i ent i f i c  evi d enc e i nd i ca t e s  tha t  leve l s  of  
exposu r e  pos s i b l e  f r om u s e s  i n  veget a t i on management are 
we l l  below t ox i c  thresho ld s .  

As was  p o i nted out i n  th e 2 , 4-D Backg r ound S t a t ement , much 
of the controver sy s u rround i ng the u s e  o f  herbi c i d e s  i s  
re l a t ed t o  ch lorod i benzod i ox i n  i mpu r i t i e s f ound i n  2 , 4 , 5-T . 
Th e herbi c i d e 2 , 4 , 5-T c a n  cont a i n  pa rt per mi l l i on amount s 
o f  the e x t r emely t ox i c  c ontami nant , 2 , 3 , 6 , 7 - t et r achloro
d ibenzo-p -d i ox i n  ( TCDD ) . BPA d o e s  not u s e  2 , 4 , 5-T . 2 , 4-D , 
whi ch i s  u s ed by BPA , d o e s  not c onta i n  T CDD . 

Comment or s have expr e s s e d  conc e r n  for  publ i c  hea l th hazard s 
a l leged t o  b e  posed by t wo c ont ami nant s pr esent a t  l ow 
leve l s i n  2 , 4-D . DCDD ( 2 , 7 -d i ch l or o  d i benz o-p-d i ox i n )  ha s 
been f ound i n  a s ma l l  number o f  2 , 4-D s amp l e s  produc ed i n  
the Uni t e d  S t at e s . Ano th e r  contami nant , 2 , 4-d i ch l or ophenol 
( 2 , 4-DC P )  occurs  c ommonly i n  manu f ac tured 2 , 4-D and a l so i s  
the i mmed i at e  m i c r ob i a l  br eakdown produc t of  2 , 4-D i n  the 
env i ronment . 
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Dost ( 1 9 8 3 )  analyzed the pot ential for publ ic hea lth hazard 
f rom DCDD and 2 , 4-DCP . DCDD i s  about one m i l l i on t imes less 
t ox ic than the we l l-known. d i oxin TCDD . The tox i c i ty- of 
2 , 4-DCP i s  a lso very low . Dost ( 198 3 )  concluded that the 
pot ent i a l  envi ronment a l  e·xposure to 2 ,  4-DCP i s  so low that 
i t  cannot be quant i f i ed . Potent i a l  exposures to DCDD are 
s i m i la r ly low . Thus , at maximum occupat ional or environ
ment a l  exposures to 2 , 4- D ,  nei ther 2 , 4-DCP or DCDD represent 
a public health hazard . 

-

Concern for 2 , 4-D e f f ec t s  on aquat i c  organi sms has been 
expres sed by commentor s .  Acute and chronic tox i c i ty testing 
on trout has provi ded no-e f fect levels of approx i mately 
0 . 0 3 0  ppm for some 2 , 4-D e s t er formulations ( see 2 , 4-D 
Backg round S�atement ) .  A worst-case analys i s  of acci dental 
a e r i a l  app l i cat ions d i rectly on smal l s t reams ( s e e  Chapter 7 
section on Water Qua l i ty and Fi sheries and Table 7-5 ) shows 
that i nstantaneous i n i t i a l  concentrat ions in 10 cm deep 
water could reach 4 . 5  ppm for 2 , 4-D esters as proposed for 
u s e  by BPA . Dri ft from BPA a e r i a l  appl icat i ons where a 
100-foot buf fer zone i s  obser ved could result i n  an i ni t i a l  
concentration i n  1 0  c m  deep wate r  of 0 . 04 5  ppm o f  2 , 4-D 
e ster ( s ee worst-case a na ly s i s  in Chapter 7 s ect i on on 
Pub l i c  Heal th ) . 

Th i s  evidence i ndicates that. BPA ' s proposed use of 2 , 4-D 
esters could adversely a f fect f i sh and other aquat i c  
organi sms at the i n i t i a l  point of herbic ide depos i t i on on a 
s t ream . Two factors , howe ve r ,  w i l l  l im i t  thi s e f f ec t : 
2 , 4-D e s te r s  are rap i d ly hydrolyzed to l ess t ox i c  amine 
forms i n  wat e r ;  the rate o f  thi s  hydroloysi s  i s  pH and 
t emperature dependent . Secondly , the i n i t i a l  wor st-case 
concentrations i n  a stream w i l l  be rapidly reduced by 
d i lut i on ,  elution, adsorp t i on, and degradation i n  the s t ream 
env i r onment . Due to thes e  factor s ,  adverse aqua t i c  e f fects 
w i l l  be l i mi ted to l ocal s t r eam reaches where depos i t ion 
occurred and wi l l  be short l i ved . 

Du e t o  th i s  l imi ted potent i a l  for hazard t o  aqua t i c  orga
n i sms , thi s  E I S  ha s i dent i f i e d  several m i t i gat i on measures 
not pre sently i nc luded i n  BPA ' s  proposed vegetat i on manage
ment program ( s ee Nos .  41 , 4 2 ,  and 44 i n  Table 4- 5 ) . These 
measure s ,  i f  adopted by BPA, could further reduce the l i ke
l i hood of adverse effects on aquat i c  organi sms result i ng 
from BPA vegeta t i on management . 

A wor s t -case analys i s  o f  potent i a l  human exposures to 
herbi c ides proposed f or use by BPA in r i ght -of-way fol i age 
app l icat i ons i s  included in the Chapter 7 sec t i on on Pub l i c  
Health . The worst-c ase scenarios as sume none of the normal 
decreases i n  herbi c i d e  concentrat i on due to degradat ion, 
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adsorp t i on ,  or d i lut ion be fore potent i a l  human exposures . 
The pat t erns of use proposed by BPA a r e  compared to reported 
no-e f fect levels for adve r s e  reproduc t i ve e f fects in order 
to provide minimum safety factor s .  Substant i a l  safety 
factors a re evi dent for most potent ial routes of human 
exposure ( see Genera l Respons e  C ) . 

Low safety factors were ca lculated for exposures through 
i ngest ion of stream wat e r  cont aminated when no bu f fe r  zone 
i s  observed and through consumpt i on of berr i e s  sprayed on a 
r ight-of-way i mmedi a t e ly beforehand . Al though the l i ke l i 
hood of these t wo wor st-case scena r i os i s  very sma l l ,  the 
nece s s i ty of r igorou s ly observ i ng s t ream buf fer zone s ,  
i nspec t i ng r i ght s-of-way i mmed i a t ely prior t o  broadca s t  
appli c a t i ons , and i n spec t i ng a e r i a l  applicators t o  ensure 
comp l i ance w i th BPA ' s spray d e l i very spec i f i cat ions r ema i ns 
( see No s .  3 4 ,  3 5 ,  3 6 ,  and 4 0  i n  Table 4-5 ) . 
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12/05/82 
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382 

383 

385 

387 

388 

389 

390 

392 

394 

396 

399 

400 

402 

404 

407 

414 

416 

418 

422 

424 

426 

428 

Puget Power ,  Bellevue WA 

Panhandle Environmental League , Sandpoint ID 

Howard Rallisdel l ,  Corvallis OR 

Steve Frazier, Moses Lake WA 

Joan Alstrom , Reedsport OR 

Environmental Protection Agency , Region X 

Seattle WA 

Noxious Weed Control Board , Goldendale WA 

H .  M .  LaMatry ,  Tillamook OR 

Barbara Rhode s ,  Libby MT 

Dept . of Planning & Community Development 

King County , Seattle WA 

Washington State Dept . of Ecology , Olympia WA 

Washington State Dept . of Natural Resourc es 

Olympia WA 

U . S .  Forest Service , Rocky Mountain Region 

Lakewood CO 

Estelle & Robert Hunt , Redmona OR 

Mt . Baker Watershed Protection Assn . , Deming WA 

Seattle City Light , Seattle WA 

Squaxin Island Tri be , Shelton WA 

Citizens for Environmental Quality , Asotin WA 

Metropolitan Service Distric t ,  Portland OR 

Whatcom County , Dept . of Public Works 

Bellingham WA 

Various Individuals, Baker OR 

U . S .  Dept . of the Interior, Washington DC 

317b 

12/01/82 

12/02/82 

12/04/82 

12/01/82 

12/01/82 

11/30/82 

12/06/82 

12/05/82 

12/06/82 

12/02/82 

12/06/82 

11/23/82 

12/06/82 

12/01/82 

12/04/82 

12/06/82 

12/08/82 

12/04/82 

12/13/82 

12/16/82 

12/16/82 

12/20/82 
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Hcspons� to Dcr.nis Es ham Le t t e r  of Octohc>r 3 ,  1 9 R 2  ( No .  l )  

1 .  In the types o f  sensitive areas mentioned, BPA proposes 
to use manual and spot chemical methods o f  vegetation con
tro l ,  a s  suggested. See Table 5-1 . 
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Response t o  Robert Hurrell Letter of October 4, 1982 ( No .  2 )  

t h t  li�l r!:t � r ric � ' � " . � ��t t � \0. " b 1 :h<')-

1 .  Slash from r i ght-of-way vegetation management i s  of 
s�all s i z e s .  Trees removed a r e  generally l e s s  than three 
inches diameter and ten feet ta l l :  removed brush i s  smallP.r 
in s i z e .  Thus the amount o f  woody debris is l i m i t e a  a s  w e l l  
as w i d e l y  scattered, o f t e n  i n  inacces s i b l e  loca t i on s .  
Recovery o f  wood w a s t e  from BPA ' s vegetation management 
would probably not provide a net energy g a i n .  See Chapter 7 
section on Ener�y Conservation Potent i a l . 
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Re sponse t o  B r a d l ey S .  B a r b e r  L e t t e r  ( n o d a t e )  ( No .  6 )  

1 .  S e e  Gene r a l  Re spon s e  B .  

2 .  S e e  G e n e r a l  Re spon s e  B .  
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R C' spo n s c  t o  J o a n Ch a n t l e r  Le t t e r  ( n o d a t e )  ( No .  7 )  
l .  S e e  Ge n e r d l  Re spon s e  A .  

2 .  S e e  G e n e r a l  Re spon s e  D .  

3 .  S e e  G e n e r a l  Respon s e  B .  



I< lHN SPELLMAN 
Governor 

w 
N 
CTI 

L - '0 - S ::S  

IACOB THOMA\ 
Director 

STATE Of WASHINGTON 
OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION 
1 1 1  West Twenty-First Avenue, KL- 1 1  • Olympia, Washington 98504 • (206) 753-401 1  

Mr . Anthony R .  Mo r r e l l  
Env i r onment a l  Manager 
Bonnev i l l e  Power Admin i s t ra t i o n  
P . O .  Box 3 6 2 1 -SJ 
P o r t l and , OR 9 7 208 

Dear Mr . Morre l l :  

Octob e r  5 ,  1 9 82 

Log Reference : 250-F-BPA- 1 4  

Re : Transm i s s ion F a c i l i t i e s  Vegeta
tion Management Program DEIS 

A s t a f f  review has been comp l e te d  o f  your draft envi ronment a l  imp a c t  I s tatement . The do cument adequately cons i de rs known and ant i c ipated I 
c u l tural resources and the p o tential for impact to the s e . We concur 
with the proposed m i t i ga t ive a c t ions . 

The above corrunents are b a s e d  on the information ava i l able at the time o f  
th i s  rev i ew .  Should additional information become ava i lable , our a s 
s e s sment may b e  revi sed . In the event that cultural mate rials a r e  
inadvertently d i s covered during construction , work in t h e  immedi ate 
v i c i n i ty should be d i s continued and t h i s  office noti fied . Please in
dicate the log refe rence nwnb e r  noted above in further commun i c a tions 
concerning thi s p roj e c t .  A copy of these corrunents should be included in 
s u b s e quent environmental document s . 

Thank you f o r  this opportunity to comment . 

dj 

Since rely , 

(M6- i.-!k� 
Rob e r t  G .  Wh i t l a m ,  Ph . D .  
Archaeo l o g i s t  

-a- •  

\ 2 

Re spons e  t o  W a sh i ngton S t a t e  O f f i c e  o f  Archeol ogy a n d  
H i s t o r i c  P r e s e r v a t i o n  Le t t e r  o f  Oc t obe r 5 ,  1 9 8 2  ( No .  8 )  

1 .  You r c on c u r rence i s  a c k nowledged . 

2 .  I t  i s  BPA pol i cy to s u sp e n d  work and not i fy s t a t e  
h i s t o r i c  p r e s e r va t i on o f f  i c e s  i n  t h e  e v e n t  t h a t  c u l t u r a l  
m a t e r i a l s  a r e  found . 
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"Largest Coast to Coast Store I n  Idaho" 
Roger Gregory, Owner 
Mlke Schaff, Manager 
Box 699 
PRIEST R I V E R ,  IDAHO 83856 
Phone: 448- 1621  

L - 1 1 - 5::s-

TOTAL HARDWARE eoast toeoast 
; o /-o/:' 2 
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Re spo n s e  t o  Rog e r  G r egory Le t t e r  of Oc t ober 8 

No comment s .  

, 1 9 8 2  ( No .  1 1 )  
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8 C O O P E R AT I V E  E XT E N S I O N  S E R V I C E  . . Montana 8U.te U n l \lenilty, U, 8, O.partment of Agrleulture, and Montana CountlH Cooperating 

,_, 

Bonne v i l l e  Power Administration 
PO Box 3 6 2 1 - S J  
Portland , OR 9 7 2 0 8  

S i r s , 

SAN D E RS COUNTY 
B o x  189 
Thompson Falls, Montana 59873 
Ph. 827-3532 

October 7 ,  1 9 8 2  

I am wri ting both p e r sona l l y  and pro fes s i o na l ly to 
comment on the D r a f t  Environmenta l Impact Sta tement -
Vegetation Management Pro g r am .  

O n  Page 3 3  of the pub l ic ation , you mentioned a mu lti
ye a r  exper ime ntal s tudy o f  biological weed contro l .  I 
would l ike to get some information out l i ning wha t type o f  
study i s  being done , and what part i f  a n y  i s  being conducted i n  
Montana . 

On page 34 of the s ame , you stated tha t  bio l o g i c a l  
c o n t r o l s  f o r  weed spec ies not l i s ted were unava i l able . 
There h a s  been biolog i c a l  weed r e s e a rch and insect r e l e a s e s  
in w e s t e r n  Montana beginn ing , I bel ieve , i n  1 9 4 8  on S t  
Johnswo r t ,  Hypericum per fora tum , f rom 1 9 7 3  t o  present on 
Spotted Knapweed Centa u r e a  maculos a ,  and from 1 9 7 4-pre s en t  
on Mu s k  T h i s t l e  Carduus nutan s .  Insect popu la t ions have 
become e s t a b l i shed on each o f  the mentioned weeds , with 
measurable r e su l ts on the S t  John swor t  and Musk Thi s t l e . Re
l e a s e s  o f  the seed head fly on spotted knapweed have shown a 
dramatic increase in the insect populations though measureable 
r e s u l ts are not yet avai lable . 

I sugg e s t  that you contact the Montana S tate Univer s i ty 
Re search Center for biological organisms now avai l able for 
weeds that are perhaps less than " exoti c " , and may well a id you 
in your comprehens ive weed progr am .  

DN/lb 

S incerely , 

( _ _ _____ ,,, / �-/ / -Zc:.;,·//t·c ...(J-('""1' 
Don N i cholson 
County Extension Agent 
S anders County , Montana 

"The Proarams o f  the Mont1n1 Cooperative Extension Serv'ice are available to all people re11rdlus of race, creed, color, su o r  national origin." 

Response to S o nd e r s  C o u n t y  Coope r a t i v e  Ex t e n s i on S e r v i c e  
Let t e r  o f  Oc t ober 7 ,  1 9 8 2  ( No .  1 2 )  

l .  The sec t i on o f  Chapter 3 on B i o l og i c a l  Con t r o l  
Method s : Con t r o l  o f  Weeds by I n t roduced lnsec t s  has been 
r e v i sed to i nc l u d e  d i scu s s i on o f  t h e s e  b i o l og i c a l  weed 
c ontrol method s .  Al s o  s e e  Ge n e r a l  Re spon s e  A .  
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Mr . Anthony R .  Morrell 
Environmental Manager 
Bonneville Power Admini s t ration 
P . O .  Box 3621 - SJ 
Portland , Oregon 9 7 208 

Dear Mr . Morrell : 

U.S. Department of Housing and Urban Development 

�:���(iv�ef ��'::�A�1?Jin�tt1ce, Region Vlll L � 1 3 _ S :;--
1405 Curtis Street 
Denver, Colorado 80202 

October 7 ,  1982  

Thank y o u  for  t h e  opportunity to review and conunent on t h e  d r a f t  
Environmental Impact Statement , T ransmission Fac il i t ies Vegetat ion 
Management P ro gram in S tates of Oregon , Washington , and I d aho , and in 
parts o f  Montana, Wyoming, and Cal i fo rnia . 

Your draft has been reviewed w i t h  s p e c i f i c  considerat ion for the 
areas o f  responsibility assign e d  t o  the Department of Housing and 
Urban Development (HUD) . Within these parameters this s t a t ement i s  
adequate f o r  o ur purposes . S ince your p roposal dis cusses t ransmission 
f a c i l i t ies  within three HUD geographic regions , Denver , Seattl e ,  and 
San Franc i s c o ,  i t  has  been agreed b y  each to comment separately on 
the sites in their respective regions . 

w If you have any questions regarding these cormnent s , p lease contac t 
(;.) Mr . Carroll F .  Goodwin , Area Environmental Office r  at ( 303) 837-3102 o r  
f-l FTS : 3 2 7- 3 1 0 2 .  

I l 
"7:1Ys LJJ 
Robert J. Matuschek 
Director 
Off ice of Regional Community 

Planning and Development , BC 

Res onse t o  U . S .  De a r t m e n t  o f  Hou s i n  a nd Urban D e v e l o  m e n t  

Le t t e r  o f  Oc t ober 7 ,  1 9 8 2  ( No .  1 3  . 

No commen t s . 
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Bc :;�� � 1I LL� ?0 . !�� AD:.:r� I STRATION 
P .  O .  JOX 3 6 2 1  
PORTL�� D ,  O R  97208 

G e n t l e::i e n :  

j__ -;Lj-5 -S  

2 4 2 0  Ha r r i s  A v e nue 
?.i c hl a n d ,  ·.11, 9 9 3 52 
O c t o b e r  5 ,  1982 

The t i ::i i n g  a n d  g e o g r a phy of t : E  DPA I s  v ..:: GSTA rr o:J I-lnl!A G..::
N3NT P�OG��� P U 3 L I C  IN?Q}�� TIO� C2NT21S mu s t  ha v e  an i n
t e r n a l  l o :-; i c  whi c h  i s  not ir:im e d i a t e l y  a;ip oc r e nt , a s  t h e  
r e l a t i v e  popul a t i o n s  of Snohom i s h  a n d  t h e  Tri-C i t i e s  
wou l d  d i c t 3 t e  t h e  l a t t e r  a s  t h e  m o r e  l i k e l y  p l a c e  t o  
c o ndu c t  s u c h  a n  a c t i v i t y i f  i t s  a i m  w e r e  truly t o  i nf o rm 
t h e  pub l i c . ,  • •  Not to quibbl e ,  how e v e r .  

I have c ompl e t e d  t h e  " I nforma t i on � e qu e s t "  c oupon whi c h  
r 3n w i t h  your a d  i n  Sunday ' s  T r i -C i ty H er a l d . P l e a s e  ma i l  
t h e  i n fo r::ia t i o n  i n  t i m e  f o r  i t s  u s e  i n  p r e p a ra t i o n  o f  
a dd i t i onal c omm e n t s  b e fore t h e  e n d  of t h e  c omme nt p e r i o d .  

I t  i s  ray s i n c e r e  hop e t h::i t  t h e  3 P A  ·1e g e t a t i o n  r.Ta n a g em e n t  
p h i l osop hy a c knowl e d g e s  a s  i t s  o v e r r i d i ng g o a l  t h e  
p r e s e r v a t i o n  a nd p r o t e c t i o n  o f  t h e s e  managed l a nds f o r  
t h e i r  own e r s  - t h e  c i t i z e ns o f  t h e  Uni t e d  S ta t e s .  Such 
a goal woul d d i c t a t e  t h a t  no t e c hn i que to c o ntrol vege
t a t i o n  woul d pose a threat t o  p r e s e n t  o r  future c i t i z e n s .  

As m o r e  a n d  m o r e  o f  t h e  p � e v i ou s l y  s i l e n t  t a k e  t o  our 
p e n s  and typ ewri t e rs , I b e l i e v e  that a dmi n i s t ra t i v e  
o ff i c i a l s  w i l l  b e c ome i n c r e a s i ngl y awa r e  a n d  gra t e ful 
t h a t  we share the burden o f  t hi s  d e c i s i on p ro c e s s .  

S i n c e r ely , ,  

gW;b?'? >?/.�t---. 
( Mr s . ) Z i l e e n  M. Gruhn 

P . S .  Jou l d  you p l e a s e  ma i l  a n  
a d d i t i o n a l  c opy of t h e  c omp l e t e  
Impa c t  S t a t e m e n t  a n d  Ov e r v i ew t o  

i :i s s  C hr i s t i n e  Gruhn 
2 1 5  '.: l a r k e  Dr i v e  
.� t h e n s , GA 3 0 6 0 5  

( S h e  i s  a c a nd i d a t e  f o r  t h e  
� � s t e r s  d e g r e e  i n  P l a nt S c i e n c e s  
t h e r e ,  a n d  c a n  c on t r i b u t e  t o  my 
educ ::i t i o n  on t h i s  matt e r )  

Response t o  Ei l ee n  M .  Gruhn Le t t e r  o f  Oc t ober 5 ,  1 9 8 2  
( No .  1 4 )  
1 .  P l e a s e  s e e  t h e  Ch apt e r  2 s e c t i o n  on Pu rpo s e s  o f  B PA ' s  
Veg et a t i o n  Managemen t  Program . One o f  the s e  p u rpos e s  i s  
protec t i o n  o f  e n v i r onme n t a l  qua l i ty a s  requ i r ed by t h e  
Na t i on a l  Env i ronme n t a l  Pol i c y  Ac t .  Ou r a n a l y s i s  i n  t h i s  E I S  
h a s  conc l u d ed t h a t  BPA ' s  p r oposed program d o e s  not t h r e a t e n  
the e n v i ronment s  o f  pres e n t  or f u t u r e  c i t i zen s .  
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Department of Transportation 
PARKS AND R E C R EATION D I V I S I O N  
525 TRADE STREET SE. ,  SALEM, OREGON 97310 

October 1 1  , 1 98 2  

ANTHONY R MORRELL 
E N V I RO NMEflTAL MANAGE R  
BONNE V I LLE POWER ADMIN 
PO BOX 3621 -SJ 
PORTLAIJD OR 97208 

Dea r M r .  Morrel l :  

R E :  T ransmi s s i on Faci l i ti e s Vegetati on Management E I S  

Th ank you for the opportun i ty to rev i ew the 
Tran smi s s i o n  L i n e Vegetation Manageme n t  Program . 
c oncerns  that we woul d l i ke to di s c u s s  w i th you . 
they deal wi th chapter 7 ,  pages 1 96 through 200 . 

draft E I S  on B PA ' s  
We have a few 
For the most p a r t ,  

O u r  fi rst c oncern i s  m a p  # 7 - 6  ( P ubl i c  Lands of t h e  BPA Serv i c e  
Area ) .  There appears to b e  an i n advertant cross of the ma p col o r  
c odes b etween the N a t i onal W i l d  and Scen i c  Ri vers and the State 
Scen i c  Wate rway s .  Al l o f  the State Sce n i c  Waterways have not been 
i d enti f i ed on th i s  map . I am enc l o s i n g  for your i n forma ti on an 
u p - to - d a te ma p  i n d i c ati ng where the exi s t i ng S tate Sce n i c  Waterways 
a r e .  F u rthermore , n e i th e r  t h e  S nake n o r  t h e  Rogue R i vers are 
d e s i gna ted as " W i l d  a n d  Scen i c "  for th ei r enti rety . Th i s  shou l d 
h el p bri ng map #7-6 up to date . 

On page 200 , i n  the di scu s s i on " Other S ta te Land Use P l a n n i n g , "  
i n  reference to the sta tewi de p l anni ng goa l s and g u i del i n e s  i n  
Oregon and the stateme n t  that " none o f  the pl ann i n g goa l s address 
vegeta t i on manageme n t  spec i f i c a l l y , "  we woul d l i k e  to p o i n t  out that 
both Goal s 5 and 1 5  do address vegetation ma na gement and/or v i sual  
a ffects on 1 and use . Under Goal 5 ,  vegetati on management i s  I 2 
a ppropri ate to sub-el emen t s  ( d ) ,  ( e ) ,  ( f ) ,  ( h ) , ( k ) , and ( i ) .  Under 
Goal  1 5 ,  the W i l l amette Ri v e r  Greenway , management u s e  c r i ter i a  
address v i sual  a n d  sce n i c  requi rements a n d  vegetati v e  manageme n t .  
W e  feel that a d i sc u s s i on o f  these or c l ari f i c a ti on of t h e  rol e that 
these goa l s p l ay in veget ati on ma n a gement wou l d enhance the E I S .  A 
c omp l e te c o py of the goal s i s  a l so i nc l uded for your reference . The 
S tate P a rk s  D i v i s i on is c h a rged wi th mana g i n g  the Wi l l amette R i ver 
Gree nway Program , S tate Scenic Wa terways P rogram ,  and the State 
Recrea tion T rai l s  Prog rams as wel l as i t s  own l a n d s . 

Anthony R. Morrel l 
October 1 1  , 1 982 
Page 2 

1- -1 5" - ::. _:s-

Overal l ,  the D i v i s i o n fee l s th a t  the en v i ronme n ta l l y  p referred 
al te rnati ve , as we un ders tand i t  ( al terna ti v e  1 0 ) , woul d be the m o s t  
acce ptabl e t o  the D i v i s i o n  and i t s program s .  I f  we can b e  o f  any 
further h el p i n  pro v i di n g i n forma ti on and back ground as to our 
concern s , pl ease do not hesi tate to cal l 

P l anner 

AJC : kc 
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R e sponse to Or egon Pa r k s  a n d  Rec r ea t i on D i v i s i o n  Let t e r  o f  
Oc t ober 1 1 ,  1 9 8 2  ( No .  1 5 )  

l .  F i g u r e  7 - 6  h a s  been cor r e c t ed a s  i nd i c a t ed . Tha nk you 
for po i nt i ng o u t  the e r r or s .  

2 .  Th e s ec t i on o n  Or egon S t a t e  La nd U s e  P l a n n i ng h a s  b e e n  
rev i s e d  w i t h  d i scu s s i on s  o f  P l a n n i ng Goa l s  No s .  5 a n d  1 5  a s  
t h e y  r e l a t e  t o  veg e ta t i on managemen t . 
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,.. �T _l ?���!J? , 
iV\ O N TA N A H I S T O B I CA L  S O C I ET Y  

H I STO R I C  PRES ERVAT I O N  O F F I C E  
225 NORTH ROBERTS STR EET • (406) 449-4584 • H E L ENA, M ON:1:A_NA__

59601 

October  7 ,  1 982  

Peter  Johnson 
Department o f  Energy 
Bonnev i l l e  Power Adminis trat ion 
P . O .  Box 3 6 2 1  
Portland , O R  97208 

Dear Mr.  Johnson: 

Re : D r a f t  E . I . S .  on Transmis s ion 
Fac i l i t ie s  Vege t a t ion Management Program . 

Thank you for the oppor tunity to review the  above-named document .  
Our p r imary concern in reviewing the document r e s t s  w i t h  the s t a teme n t s  
m a d e  on page 1 23 .  Although we have reviewed B P A  compl iance w i t h  
F e d e r a l  h i s toric  preserva t ion regula t ions a t  t h e  t ime o f  l ine cons t ruction,  
we  do not bel ieve that BPA has  ever taken a c t ion t o  insure the  marking 
and p r o t e c t ion of  cultu ral resource s i t es a f t e r  the t ime of  cons t ruc t io n .  
S i nce  BPA i s  responsible  f o r  l ine ma intenance and veg e t a t ion management ,  
we wot1ld s t rongly urge the development o f  ac tual pol icies  t o  insure 
cons iderat ion o f  cul tural resource beyond the period of  cons t ru c t i o n .  
T h a t  does no t ,  however, now ex i s t  a n d  should no t b e  "presumed" as 
in place . 

S incerely , 

°'(T rP-'�9-_,, )� ' 
Marce l la Sherfy �"\ 
Deputy SHPO 

TAF/det  

cc :  Agnes  Zipper ian 
C lear inghouse 

-· 

Res onse to Mon t a n a  H i s t o r i c a l  Soc i e t  Le t t e r  of Oc t obPr 7 ,  
1 9 8 2  No . 1 6  

1 .  The c i t ed s t a t e m e n t  i n  t h e  Ch a p t e r  6 s ec t i on o n  
H i s t or i c a l  a n d  Cu l t u r a l  Resou rc e s  ( pa g e  1 2 3  i n  D E I S ) wa s a n  
over s t a t e me n t ; m a r k i ng o f  c u l t u r a l  r e source s i t e s  a f t e r  t h e  
t i me o f  con s t r uc t i on h a s  no t been con s i s t e n t l y  don e .  In 
order t o  c o r r e c t  t h i s s i t ua t i on a m i t i ga t i o n  m e a s u r e  h a s  
been i d e n t i f i ed t o  e n s u r e  t h a t  t h e  p r e s e n c e  o f  c u l t u ra l  
r e source s i t e s  i s  recog n i zed d u r i ng f u t u r e  v e g e t a t i on 
manag eme n t  a c t i v i t i e s  ( s e e  No . 2 0  i n  Tabl e  4- 5 ) . Th i s  
m e a s u r e  i s  not p r e s e n t l y  i nco rpo r a t e d  i n  the pr opo s e d  
program or a l t er na t i ve s .  I t  wou l d  requ i r e  encod i ng o f  
l oc a t i o n s  o f  c u l t u r a l  r e s o u r c e  s i t e s  o n  t h e  ROWDATA 
r i gh t -o f -way i nv e n t o r y  s y s t e m  u s e d  i n  p l a n n i ng of B PA ' s  
veget a t i on management program ( s ee Cha p t e r  5 s ec t i o n  on 
Deve lopm e n t  o f  Vege t a t i on Managem e n t  P r e s c r ipt i o n s ) .  
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R e spon s e  t o  Rob e r t  w .  Joh n s on Le t t e r  o f  Oc t ober 1 6 ,  1 9 8 2  
( No .  1 7 )  

1 .  S e e  Cha p t e r  7 s e c t i on o n  Vege t a t i on f o r  d e s c r i pt i on o f  
t h e  p o t en t i a l  i mpac t s  o f  BPA ' s  propo s e d  progr a m  o n  l o w 
g r ow i ng p l a n t s  u s ed by w i ld l i f e  ( s ee e spec i a l ly Ta b l e s  7 - 2  
a nd 7 - 3 ) . S e e  Chapt e r  7 s e c t i on on W i ld l i f e  f o r  n i s c u s s i on 
o f  the po s s ib i l i ty o f  h e rb i c i d e  t ox i c i ty e f f e c t s  o n  
w i l dl i f e ,  S e e  Gene r a l  Re spon s e  C r e g a rd i ng wat e r  qua l i ty . 

2 .  S e e  Ge n e r a l  R e s pon s e  B .  



R .  M .  NICOLA M.D.,  M.H.S.A. • DIRECTOR O F  HEALTH 

health 
October 1 4 ,  1 9 82 

Mr . Anthony R. Morre l l ,  En v i ronmen t a l  Manager 
Bonne v i l l e Power Adm i n i strat i on 
P . O .  Box 3 6 2 1 -SJ 
Port l a nd , Oregon 97208 

Dear Mr. Morre l l :  

!.. �1 "' - "" -
'"'" �  

Th i s  depa rtment h a s  rev i ewed t h e  Draft En v i ronme n t a l Impact Sta tement for t h e  
VJ Transm i s s i on F a c i l i t i e s Vegeta t i on Management Program deve l oped by t h e  Depa rt
VJ ment of Energ y .  
-J 

Th i s  agency r e v i ewed p r i ma r i l y  t h o s e  sect i on s  add r e s s i ng Pu b l i c  Hea l th and 
Oc c u p a t i on a l Safety . We h a v e  no a dd i t i o n a l  comments a t  t h i s  t i me regard i ng 
those sect i o n s . 

S i ncere l y ,  

�\_d}J) c_ () (l:__ 
DONA LD L .  OL I V E R ,  D i rector 
E n v i ronme n t a l Hea l th D i v i s i on 

DLO/j y l  

c c : Dan C ag l e ,  P i erce County P l a n n i ng 

TACOMA-P I E R C E  COUNTY H EALTH D EPARTMENT 

3629 SOUTH D ST. TACOMA, WASH I NGTON 98408 

R e s  o n s e  to Tacoma- P i e r c e  Count Hea l th De a r t m e n t  Le t t e r  o f  
October 1 4 ,  1 9 8 2  No . 1 8  

N o  comme n t s .  
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R e spon s e  to G l e n n  Ma t t son L e t t e r  ( no d a t e ) ( No .  1 9 )  

1 .  S e e  Gen e r a l  Respo n s e  D .  
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O E PA R T M E N T  OF H E A LT H  & H U M A N  S E R V I C ES 

October 2 2 ,  1982 

Mr . Anthony R. Morr e l l  

Environmental l'1anager 

Bonne v i l l e  Power Admin i s tration 

Post O f fice Box 3621-SJ 
Portland, Oregon 97208 

Dear Mr . Morr el : 

L -�o-s -::; 
Office of the 

Principal Regional Official 

Region V I I I  
Federal Office Bui ld ing 
1961 Stout Street 
Denver CO 80294 

ROFEC 

We have reviewed the DEIS on the Bonnev i l l e  Power Admin i s t ration 

Transmission Fac i l it i e s  Vegetation Management Program and have 

no comments . 

Thank you for the opportunity to review this DE I S .  

Sincerely your s ,  

� {. �. Mcintire 

Directo r ,  ROFEC 

Response t o  U . S .  Depa r t m e n t  o f  H e a l th and H u m a n  S e r v i c e s  
Le t t e r  o f  October 2 2 ,  1 9 8 2  ( No .  2 0 )  

N o  c omme nt s .  
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.@· Breitenbush Community 
Healing - Retreat - Conference Center 

at Breitenbush Hot Springs 
PO. Box 578 
Detroit OR 'J7342 

w 
,.,. 
0 

T Ph. 503-854-3501 

Oc tober 2 1 ,  1 9 8 2  

An thony R .  Horre l l  
Env i r on�e n ta l Manager • B . P . A .  
P . O .  B o x  362 l - SJ 
Por t land , Oregon 9 7 208 

Dea r F r i e nd s :  

Thank you f o r  the o p p o r t un i t y t o  commen t on B . P . A . ' s  d ra f t  E I S  
r e g a r d ing Vese ta t lon Managemen t .  We a r e  a g r o u p  of 2 5  ind i v i dua l s  who 
l i ve at and o p e r a t e  a hot  s 11 r ings r e s o r t a b o u t  1 /2 m i l e  f r om your l i ne s .  
These l i nes were s p rayed las t year and the C ommun i t y l s  very c omm i t ted to 
unders tand how we can inf l uence such a c t iv i t i e s .  

W e  have t h e  fo l l ow i ng concerns w h i c h  w e  w i sh t o  have addres sed : 

1 .  l;hy does BPA e a y  no c o s t - s har ing when l i nes a r e  ma i n ta ined und e r  
a Mu l t i p l e Use  Arrangemen t w i th Land owne r s  ( r-age 3 7 - 38 d e s c r ibes 
o ther u t i l i t i e s  wh i c h  d o  cost s ha r e  but s imp l y  s ta te s  the BPA 
doesn ' t ) ?  I 1 

2 .  Wha t a r e  the cos ts c ons ide red i n  a r r i v i n g  a t  the re l a t ive cos ts I of t r e a tment me thods l i s ted on page 4 3 7  S i mp l y  s ta t ing t o ta l s  2 
w i t h o u t  showing the i r  j us t i f ica t i on is not  he l p f u l .  

J .  �hy w e r e  the m i t i g a t ion mea s u r e s  d e s c r ibed o n  pages 7 9 - 8 1  n o t  
inc l uded i n  t h e  pre f e r red a l t e rna t ive ? A l l o f  them s e em c r uc i a l  
i f  w e  a r e t o  b e  s ub j e c t  t o  chemi ca l s  i n  our wa t e r s hed , and t h e  I 3 
e x ten t to wh i c h  they were inc luded in your p r ogram would grea t l y  
inf l uence the extent to which w e  wou l d  c on t e s t  a n y  such opera t i on .  

Thank you for hear ing our conce rns and �e l ook f or�ard t o  hear ing 
your re p l y .  

DR : PM 

S i ncere l y ,  

" {) -; vf} _t_#-' (A,,,V-..A-C /l'l�v{/: 
Dav id Ra th 
B r e i tenbush Commun i ty 

Re spon s e  t o  B r e i t e nbush Commun i ty Le t t e r  o f  Oc t ober 2 1 ,  1 9 8 2  
( No .  2 1 )  

1 .  S e e  G e n e r a l  Re spon s e  D .  

2 A more d e t a i l e d  d e sc r i p t i o n  o f  t h e  compon e n t  c o s t s  
i nc l u d e d  i n  the typ i c a l  t r e a t men t c o s t  e s t i ma t e s  ( Tab l e  3 - 4 ) 
h a s  been a d d e d  to the Chapt e r  3 s ec t i on on Typ i c a l  Co s t s  a n d  
Longev i ty o f  T r e a t me nt s .  

3 .  Your s uppo r t  o f  t h e  r ecommended m i t i g a t i o n  m e a s u r e s  i s  
a c k now l e d g ed . S e e  Gen e r a l  Respo n s e s  C and E .  
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R e spo n s e  t o  L i n d a  Thomas Le t t e r  o f  Oc tob e r  7 1 ,  1 9 8 2  ( No .  2 2 )  

1 .  S e e  Ge n e r a l  Re spon s e  B .  

2 You r  p r e f e r e n c e  i s  a c know l edged . The i mp a c t  a n a l y s e s  
cont a i n e d  i n  t h i s E I S  i nd i c a t e  t h a t  t h e  herb i c i d e s  proposed 
for use by BPA, i f  u s ed a t  the p r oposed app l i c a t i o n  r a t e s  
a n d  pa t t e r n s  o f  u s e  a n d  w i t h  t h e  m i t i ga t i on mea s u r e s  
i nc o rp o r a t e d  i n  t h e  p roposed p r og r a m ,  w i l l  n o t  a d v e r s e ly 
a f f ec t  publ i c  h e a l t h  or the e n v i ronme n t . S e e  G e n e r a l 
Re spo n s e s  c ,  F ,  H ,  a n d  I .  
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Bonnevi l l e  Power Admi n s t ra t i o n  

L- -,;< 3 - .S S  

. �}"1:I'F OF SALEM. 
� /�" CITY 
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Pub!ir: Works Depurtmenl 
O c tober 26 , 1 982 

ATT N :  Anthony R .  Morre l l , Envi ronme n ta l Manager 
P . O .  Box 3621  - SJ 
Por tl and , Oregon 97 208 

RE : Draft E I S  - TRANSMISSION FACI L I T I E S  VEG ETAT ION 
MANAGEMENT P ROGRAM , September 1 982 

Gentl emen : 

The purpose of thi s l e tter i s  to i n form you that  the above referenced d r a ft 
envi ronmental  i mp a c t  statement ( E I S ) h a s  been revi ewed by C i ty of S a l em,  
Pu b l i c  Works Depa rtment s ta f f  to determi ne wha t ,  i f  any , the potenti a l  i m p a c t  
o f  the program wou l d  have u p o n  the q ua l i ty o f  the water resource produ ced 
by the North S a n t i am Ri ver d r a i nage ba s i n .  

The C i ty o f  Sa l em t a k e s  i t s  domes t i c  wa ter s u p p l y  from the North S a n t i am Ri ver 
a t  a p o i nt one m i l e  east o f  Stayton , Oregon . Because the C i ty re l i e s  p r i ma r i l y  
u p o n  a surface sou rce f o r  i ts w a t e r  s up p l y ,  i t  t a k e s  con s i derab l e t i me to 
mon i to r  the potenti a l  e ffects o f  l and management agency pol i cy and program 
i mp l eme n t a t i on on i ts water supp l y .  

O n  the bas i s  o f  the i n forma t i on provided i n  the d r a ft E I S  i t  a ppears there i s  
l i tt l e  l i ke l i hood o f  s i gn i f i c a n t  i mpact upon the water resource w i th i n  the 
North S a n t i am Ri ver drai nage bas i n  i f  the B PA ' s  preferred management a l tern a t i ve 
i s  s e l e c ted a n d  i mp l emented w i th the mi t i g a t i on mea s ures d e s c ri bed i n  the SPA 
Mai ntena nce Standard s  and i n c l uded i n  the preferred a l ternati v e .  

Duri ng t h e  p a s t  s umme r ,  SPA carri ed out a n  aeri a l  a p p l i ca t i on o f  herb i c i de a l on g  
a tran s m i s s i o n l i ne r i g h t-of-way wi th i n  the North S a n t i am Ri ver ba s i n .  We were 
very s a t i s f i ed wi th the noti c e  g i ve n  the C i ty by S PA s taff regard i ng the proj e c t  
a n d  the a p p a re n t  concern shown b y  t h e m  f o r  the pro t e c t i o n  o f ·  the wa ter resource , 
a n d  anti ci pate that th i s  beh a v i or wi l l  c o n t i nue i n  the future . 

I f  a ny changes a re made i n  the p re ferred a l tern a t i ve of th i s  prog ram,  or the 
m i t i ga t i on mea s u re s , we wou l d  l i ke to have a n  opportun i ty to re v i ew the changes 
if they cou l d  advers e l y  affect the q u a l i ty o f  the water resource produced by the 
North Santi am R i ver d r a i nage b a s i n .  

RJM: OW : bg 
cc : 8 .  T .  Van Wormer 

Ke i th Farrow 
D a v i d  Wi l ey 

Very tru l y  yours , 

R� 
Publ i c  Works 

Res onse to C i t  of Sa l e m ,  Ore o n  Publ i c  Works De a r t m e n t  
Let t e r  o f  Oc t ober 2 6 ,  1982 No . 2 3  

1 .  You r s uppo r t  for t h e  pre f e r red a l t e r na t i ve and your 
s a t i s f a c t i on w i th r ec e n t  veg e t a t i o n  manag ement i mp l emen
t a t i on i s  a c k nowl edged . 
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Re spon s e  t o  J a c k  R i eh l  Le t t e r  o f  O c t ob e r  2 5 ,  1 9 8 2  ( No .  2 4 )  

1 .  See Gen e r a l  Respo n s e  B .  

2 .  Th e i mp a c t  a n a l y s e s  c on t a i ned i n  t h i s  E I S  i nd i ca t e  t h a t  
t h e  h e rb i c i d e s  p ropo s e d  f o r  u s e  by BPA , i f  u s e d  a t  t h e  
p r oposed app l i ca t i on r a t e s  a n d  p a t t er n s  o f  u s e  a n d  w i th t h e  
m i t i g a t i on mea s u r e s  i nc orpora t e d  i n  the prop o s e d  prog ram , 
w i l l  n o t  a d v e r s e ly a f f e c t  p u b l i c  h e a l t h  o r  t h e  e n v i r o n m e n t . 
S e e  Gen e r a l Re spons e s  C ,  F ,  H ,  a nd I .  
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WASH I N GTON STATE U N IVERS ITY 
PULLMAN, WASHINGTON 

WILDLIFE BIOLOGY Dt:partment of Zoology 
26 Oct o b e r  1 982 

991M 

M r .  Ant h o ny R .  Morre l l 
E n v i ronmen t a l  Ma n a g e r  
B o n n e v i l l e P owe r Admi n i s t ra t i o n 
P .  0 .  Box 3 6 2 1 -SJ 
P o rt l a n d , OR 9 7 208 

Dear Mr. M o r r e l l :  

L -«o - .S :::;--

I h a v e  h a d  an o p p o r t u n i ty to r e v i ew B PA ' s  " Veget at i on Mana gement P r o g r am . "  
Ba s i c a l l y  I w a s  f a v o ra b l y  i mp r e s s e d  w i t h  t h e  document b u t  h a v e  s ome s p e c i f i c  
comme n t s  t o  ma k e .  

l )  The mu l t i p l e - u s e  a g reeme n t  w i t h  l a n d  own e r s  i s  a n  e x c e l l e n t  concept . I I T h i s p r o v i de s  t h e  l a n d  o w n e r  w i t h t h e  o pt i o n of v e g e t a t i o n c o n t r o l  of 
h i s / h e r  c h o o s i n g .  I n  c o n j u n ct i o n w i t h  t h i s ,  B P A  mi ght c o n s i d e r  a commu n i - I ca t i o n s  p r o c e s s  wh i c h wo u l d  i n f o rm l a n d  own e r s  of t h e  t i m i n g  a n d  type 2 
o f  t reatment to be u t i l i z ed when l a n d  own e r  a g reeme n t s  a r e  not i n  p l a c e . 

2 )  The 1 00 '  b u f f e r  i s  p re c a r i o u s l y  sma l l  a n d ,  de s p i t e t h e  b e s t  i n t e n t i o n s  I of B P A ,  o f f e r s  t h e  pote n t i a l  f o r  a b u s e ; a 2 5 0 '  b u f f e r  wou l d  be more 3 
r e a l i s t i c  f o r  p r otect i on of c r i t i ca l  ha b i t at a re a s .  

3 )  I n  C h a p t e r  6 - -Wi l dl i f e ,  n o  ment i on i s  ma de of t h e  p o t e n t i a l  f o r  r e 
c r e a t i n g t r a v e l  c o r r i d o r s  between c r i t i ca l  h a b i t a t s  w h i c h  may h a v e  b e e n  
s e v e r e d  b y  t h e  R O W .  T h i s wou l d  re q u i re h i s t o r i c a l  a n a l y s i s  o f  mi g ra t i o n 
rout e s ,  c r i t i ca l  summer a n d  w i n t e r  h a b i t a t ,  et c . , f o r  p a r t i c u l a r  wi l d l i f e 
s p ec i e s  a n d  e v e n t u a l  reha b i l i t a t i on i n  t h e  f o r m  of t re e  c o v e r  w i t h i n I 4 
c o n d u c t o r  l i mi t s .  P r u n i n g  of t rees i n  t h e s e  n a r row h a b i t a t  l i n k s  wou l d  
b e  t h e  p re s c r i b e d  v e g e t a t i on m a n a gement tech n i q u e .  Al t h o u g h  t h i s  may 
not be an i mp o r t a n t  c o n s i d e r a t i on for s ome w i l d l i f e s p ec i e s ,  t h e re i s  
e v i d e n ce t h a t  ROW c a n  be a n  e c o l o g i c a l  b a r r i e r  f o r  c e rt a i n  d e e r  s p ec i e s ,  
f o r  exampl e ,  u n d e r  w i n t e r  con d i t i on s  p a rt i cu l a r l y .  

T h e s e  a r e  r e l a t i v e l y  m i n o r  c r i t i c i sms , a n d  l l o oked s p ec i f i c a l l y  for e r r o r s  
o f  omi s s i o n i n  t h e  h e r b i c i de tech n i c a l  d a t a .  l n  g e n e ra l , t h e  t e c hn i c a l  d a t a  
w e r e  corip l et e  a n d  o u t l i n ed what we a l l  k n o>1 ,  t h a t  w i t h  p r o p e r  h a n d l i n g a n d  
a p p l i c a t i on ,  o n l y  u n e x p e c t e d  c l i ma t i c  e v e n t s , e . g .  h e a vy r a i n ,  a r e  l i k e l y  to 
c a u s e  p r o b l ems . 8 r o a d c a s t  s p r ay i n g does have the pote n t i a l  t o  a f f e c t  n e s t i n g I 5 a n d  n e s t i n g  b i rd s ,  a n d  t i mi n g of a p p l i c a t i o n  s h ou l d  c o n s i d e r  t h i s p o s s i b i l i ty .  
O t h e rw i s e , t h e r e  i s  l i t t l e  c r i t i c i s m wh i c h c a n  b e  a d d r e s s e d  a ga i n s t  s o  gene r a l  
a d o c u me n t  a s  t h i s .  Some m e c ha n i s m s h o u l d  b e  d e v e l o p e d  wh i c h wou l d  a l l m; I 6 p u b l i c  s u r v e i l l a n c e  of t r e a t m e n t  schedu l e s  a n d  met h o d s  by u n i t  of ROW. 

Thank y o u  for the c h a n c e  t o  comment o n  your d r a f t  E I S .  

Re spo n s e  t o  F .  F .  G i lbe r t  Le t t e r  o f  O c t ob e r  2 6 ,  1 9 8 2  ( No .  2 5 )  

1 .  You r  s uppo r t  f o r  mu l t i p l e- u s e  a g reeme n t s  i s  ack now l 
edged . S e e  G e n e r a l  Re spon s e  D .  

2 .  S e e  G e ne r a l  Re spon s e  G f o r  d i sc u s s i o n  o f  BPA 
not i f i c a t i o n  pol i cy .  

3 .  S e e  Gene r a l  Re spon s e  C .  

4 .  The concept o f  h a b i t a t  d i ve r s i ty i s  d i s c u s s e d  i n  t h e  
Chap t e r  7 s ec t i on on W i ld l i f e .  S e l e c t i ve vege t a t i o n  c o n t r o l  
m e t hod s ( e . g .  s p o t  chemi c a l , m a nu a l )  c a n  b e  u s ed t o  c r e a t e  
a nd ma i n t a i n  hab i ta t  c o r r i d o r s  a c r o s s managed r i ght s -o f -way , 
i n  the m a n n e r  t h a t  you h a v e  s ugge s t ed . Fo r e xamp l e , BPA 
u s e s  s e l ec t i ve me thod s t o  ma i n t a i n  vege t a t i on s c r e e n s  a long 
h i ghway s a nd r i pa r i a n  b u f f e r  z o n e s  a long s t re a m s . I f  a BPA 
r i gh t - o f -way i s  shown t o  subd i v i d e  an impor t a n t  hab i t a t  o f  a 
p r o t e c t e d  w i ld l i f e  spec i e s ,  BPA w i l l  c oope r a t e  a n d  c o n d u c t  
i t s  veg e t a t i on manag e m e n t  p r o g r a m  t o  m i t i g a t e  tha t i mpac t . 
P l e a s e  c o n t a c t  the Ar e a  R i g h t - o f -Way Ma i n t e na n c e  Spe c i a l i s t 
i n  rega rd s to spec i f i c  s i t e s  or hab i t a t s  o f  conc e r n .  

5 .  A n a l y s e s  con t a i ne d  i n  t h e  Ch a p t e r  7 s e c t i on o n  W i l d l i f e  
i nd i c a t e  t h a t  b roadc a s t  h e rb i c i d e  t r e a t m en t s  w i l l  n o t  
a d v e r s e ly a f f e c t  ne s t i ng b i rd s  or t he i r  r eproduc t i ve 
succ e s s . The t h r e e  ac t i ve i ng r ed i en t s  ( i . e .  d i camb a , 
p i c loram , a nd 2 , 4-D ) propos e d  f o r  broad c a s t  appl i c a t i o n s  by 
BPA h a v e  not shown t o x i colog i c a l  e f f e c t s  on ne s t i ng b i rd s .  
Al though d i e s e l  o i l  i s  k nown t o  a f f e c t  egg ha t chab i l i t y a n d  
b i rd s u r v i va l ,  B P A  d o e s  n o t  u s e  d i e s e l  o i l a s  a c a r r i e r  f o r  
broad c a s t  h e r b i c i d e  appl i c a t i on s .  The r e f o r e , broad c a s t  
chem i c a l  t re a t m e n t s  a s  propo s e d  b y  BPA h a v e  l i t t l e  pot e n t i a l  
t o  a f f e c t  ne s t i ng b i rd s .  

6 .  S e e  Gene r a l  Re spon s e  G .  
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R e spo n s e  t o  ll i l l  Proc t er Le t t e r  o f  Oc t ob e r  2 5 ,  1 9 <3 2 ( No .  2 G )  

l .  Your p r e f e r e n c e  i s  a c k now l ed g e d  . 
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Departmen t o f  Land Conserva tion and De velopment 
1 1 75 COURT STREET N . E.,  SALEM, OREGON 973 1 0  PHONE (503) 378-4926 

October 22 , 1982 

M ichael W. Berg 
Bonne v i l le Power Adm i n i stration 
P . O .  Box 3621 
Port land , OR 97208 

Dear M r .  Berg : 

The Department of Land Conservation and Development has revi ewed the 
Sep tember 1982 Draft EIS for BPA ' s  F iscal Year 1983 Transmi s s ion 
Faci l i t ies Vegetation Management Program . 

The E I S  ( p .  198 ) correc t l y  notes that , in order to be consi stent with 
Oregon ' s  Coastal Management Progr a m ,  ac t i v i t ies w i t h i n  Oregon ' s  coastal 
zone must conform to statewide land use planning goa l s , appl icable state 
s t a t utes and acknowledged compr ehens i ve plans . After r e v i ew i ng the draft 
E I S ,  we concur that the Transm i s s i on Fac i l it i e s  Vegetat ion Management 
Program is con s i stent with statewide land use planning goa l s .  
Con s i s tency w ith e x i sting state st atutes for maintenance o f  water qua l i ty I wi l l  be assured through BPA ' s  part i c i pation in Oregon ' s  Pes t ic i de Use 2 
Clear inghouse . 

The Transm i s s i on Fac i l i t i es Vegetation Management Program w i l l  be I consistent with local comprehensive plan requirements if BPA obtains 3 
necessary local approva l s .  

Thank y o u  for t h e  opportunity t o  re\ ia� the Draft E I S .  I f  you have any 
ques tions , please call Gail McEwen a t  378-5052 . 

Sincere l y ,  

j�-::_, I .---' 1 -� 
James F .  Ross 

"--.__Di rector 

JFR : GA!� : k g  
1655B/l0B 

cc : DLCD Field O f f ice , Newport 
Kay W i lcox , IRD ( OR 821001-001-4) 

Re s o n s e  to Ore on De a r t me n t  of Land Co n s e rva t i on a nd 
Deve l opm e n t  Le t t e r  o f  Oc tober 2 2 ,  1 9 8 2  No . 2 7 a 
1 .  You r  conc u r r ence w i th t h e  E I S ' s  f i n d i ng o f  c o n s i s t e nc y  
i s  acknow l e d g e d  . 

2 .  BPA p a r t i c i pa t e s  i n  Or egon ' s  P e s t i c i d e  U s e  
Clea r i nghou s e . 

3 .  BPA w i l l  obta i n  loc a l  appr ova l s  a s  n ec e s s a ry . 
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, 1 6 � 9 :/ Executive Department 
1 55 COITAGE STREET N.E., SALEM, OREGON 9731 0 

November 2 ,  1 9 8 2  

Mr . Anthony R .  Morre l l  
Envi ronme n t a l  Manager 
Bonnev i l l e  Power Admini.st ra tion 
P .  0 .  Box 3 6 2 1 - S J  
Portland , OR 9 7 2 0 8  

Dear Mr . Mor re l l : 

,L. -:.:: J- :-.::.J 

Subj e c t : Transmi s s ion Fac i l i ty Vegetation Management Pgm. 
P N R S  #OR8 2 1 0 0 1 - 0 0 1 - 4  

Thank y o u  f o r  submi t ti n g  the sub j e c t  d r a f t  Environment a l  
Impac t  S ta tement f o r  S ta t e  o f  Oregon re v i ew a n d  comment . 

The d r a f t  was r e ferred to the approp r i a te state agenc i e s . 
The Depar tments of F i s h  and Wi ldlife and Land Conservation 
and Deve l opme n t ,  the Divi s i o n  of S ta t e  Lands , Parks D i v i s i o n , 
and S t a te H i s t o r i c  Pre servation O f f i ce o f fe re d  the enc losed 
comme n t s  which should be addre s s ed in prepa r a t i on o f  the 
f i n a l  Envi ronmental Impact S t a temen t .  

W e  w i l l  expect t o  rece i ve copie s  o f  the f i n a l  s t a teme n t  
a s  required b y  Council o f  Envi ronmental Qua l i ty Guide l i ne s .  

S i nc e re l y ,  

INTERGOVERNMENTAL RELA T I ONS DIVIS ION 

<� d{,1 · / (u�'!�· 
Kay F .  W i l cox 
A- 9 5  Coordinator 

KW : mh 
E n c l o s ur e s  

� .,l 7 -:_';-:5' 

• OREGON PROJECT NOTIFICATION AND REVIEW SYSTEM 

L,.\t.., d " ' 

GCI ?, � 

· · STATE CLEAR I NGHOUSE .,c---- 0 ,  1 ,  r."'"' �LUJ-··1 (t r;: �  ? ) I \\ / 1 2  
Intergove rnmental Re l a t i on s D 1 v 1 s 1t�Q) l2. CT 0 1 2 ,J · • LJJ 1 5 5  Cott-age St NE , S a lem , Or cJJU ,QC97!:nd982 _ 

Phone N umbe r :  3 7 8 - 3 7 3 2  S TAT E PAr- r'\S 
DIV IS I O N 

P..11JLS. c; T A T E g_l._ �� l _ f __ , , �<- - ---- --=== 

Pro j e c t  � :  �.82.J..ililJ - Q 0 1 /1 Re t u r n  I J ,1 '  r: : ------l; r� I I , ;7 

ENVI RONMENTAL IMPACT RE V I E W  P RO C E D U R E S  

If you cannot respond b y  the a b o ve re turn d a te , p l e a s e  
ca l l  t o  arrange an extension at l e a s t o n e  w e e k  p r i o r  t o  the 
review d a te . 

E NV I RONMENTAL IMPACT RE V I E W  
DRAFT STATEMENT 

Th is pro j e ct has no s i g n i f i can t envi ronmen tal impa c t .  

The envi ronmental impact i s  adeq uate l y  d e s c r i be d . 

h) We s ugge s t  th a t  the fol lowing poin ts be co ns i d c t c d i n  t h e  
preparation o f  a F i n al Envi ronmental Impact S ta tement . 

No comme n t .  

Remark s 

'5 � �� �Ji "' f ...i o........;,, "-" C<>-� �, -\--v � f'-" <.5LQ_ � l 
n L . · 11 � -\1.-.Q r:. Pf\ . 1 

2 
/� � � � · �  "'\'� 

l-,., cu.1.\t.µ-,,,.1.._ ''<-UI �<:.A 

,... ) 
H; :J. � Lt ' ! i � �� 1 � : ;= e; ;· 1.i� r!ON 

Agency � !-1- P u  1·1 : · '. ·. , , . ; r :: T  L r 1N;u 

P N R s  t s  
By GJ' ·:r11 :,r VE '.';(J 
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� OREGON PROJECT NOTIFICATION A N D  REVIEW SYSTEM 
STATE CLEAR I NGHOUSE 

I n t c r µo v n r n r1o n t a l  R e l a t i o n s  f) i \· i s i on 
1 5 5  . .  o t � �n e  S t  NE , S il l e m , O r e g o n , 9 7 3 1 0  

P h o n e  N umb e r : 3 7 8 - 3 7 3 2  

r 'L R _S S_ ]_-'-� ] __ � R 1-_ 1,1 r " 
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E�; v r  RCl:;t-'.EtJTl\L n-!Pl\CT 1u-: v r  EW p R•)C C LJ C H E S  

I f  y o 11 c a n n o t  r e s p o n d  b y  t h e  a b o v �  r e l u rr1 d a te , p l e a s e  
c a l l  t o  a r r un g e  a n  e x t e n s i o n  a t  l e a s t  o n e  we e k  p r i o r  to t h e  
re v i e w  d a te . 

E '.iV [ Ro: :m::JT;\L I M P M: T  !\EV I )-: w 
OIV\FT STt\TE�·1E:.'T 

Th i s  p ro j e c t  h a s  n o  s i g n i f i c a n t  e 11 v i ronmen t a l  imp a c t .  

T h e  c n v i ro n �e n t a l  i m p a c t  i s  a de q u a t e l y  d e s c r i b e d . 

h\� �.> u r; n n :: t Lh a t  t h n  ! o l l o·,.,.• i n g  p o i n t s  bn C ' 1 � ; ' : 1 r l < > r 0 d i n  Ui(�  
µ r e p a r a t i on of a F i n a l  E n v i r onme n t a l  Impa c t  S t a t e me n t . 

No co:nrne n t .  

R e m a r k s  

C l e a rcj  cow r l i n c r i g h t - o f - w a ; s  a re u s u a l l y h i g h l y  p r o d u c t i v e o f  f o r a g e  wh i c h i s  
h o n d i c i a l  o b i 1  g c ·--n •;1 i l � l i fe s p e c i e s . Ve g e ta t i o n  n'a n a r1n rcr n t  te c h n i q u e s  ma i n t a i n  
h a b i '.. a t  d i v  r s i  t y  c o n t r i b u t i ng t o  t h e  " e d g e  e f f e c t "  t h a t  bene f i ts a w i d e v a r i e ty o f  
w i l d l i f e s p e c i e s .  

H o·,.1 e v e r , h e r '.l i c i J e  a p p l i ca t i on s c a n  h a v e  a n  ad ve r s e a f f e c t  i f  1 h e e n t i r e r i g h t - o f -way 
i s  t r e a t e d  a t  o n e  t i rw, _ '11 i l d l i fc d e p e nd e n t  1 1 p o n  a p a r t i c u l a r  ' t agc o f  v e ge t a t i ve 
s u c c e s s i o n wo u l d  be a d v e r s e l y  a f f e c t e d  i f  the en t i re r i g h t -o ' - w a y  w e r e  t r e a ted a t  t h e  
s a :-:-1c t i  r:ie . 

'1ic rc co: ,:;: n nd  t ha t o n l y  one - t h i rd to o ne - h a l f o f  t h e  r i g h t - o f - wa y be t r e a ted i n  a l t e r 
na t i n g b l o c k s  o n e - h a l f  m i l e  l o ng d u r i ng a ny o n e  ye a r . 

A g e n c y  

) �� R S  i A 
)'./, L 1 vJJ,/f;p a y -;(? %..,.,_SI ,2 , ? -s o r  
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E � V I RO;\l�.E N TAL I M P t\CT RE V I EW P R�) C f: !J L' R E S  

I f  y o u  c a n n o t  r e s p o n d  b y  t h e  above r c t � r n  d a te , p l c a s 0  
c a l l  t o  a r r a n g e  a n  e x te n s i o n  a t  l e a s t o n (� w r c k  p r i o r  tc' t!10 
r e v ie w  d a te . 

E N V I HONm:;nAL I M PACT F\E V T I; \' 
DRAFT S 1'i\TE :1ENT 

T h i s  p ro j e c t  h a s  n o  s i g n i f i c an t  e n v i r o n me n t a l  i Mp a c t , 

T h e  e n v i ronme n t a l  i m p a c t  i s  a d e q u a t e l y  d c t; c r i h t' n . 

We s ug g e s t  th a t  t h e  f o l l o w i n g  po i n t �; b0 c" 1 ' 1 :� i ,, '. 1 ' ! f' ' :  : : 1 t h 1 ·  

p r e p a r a t i o n  o f  a F i n a l E n v i r o nme n t a l  I m p a c t  S l a t e rn � n t . 

!'Jo comme n t ,  

Hema. r k s  

T o  reduce the pos s i b i l i ty o f  h e r b i c i d e  contam i n a t ion o f  c l a s s  I a n �  I I  
streams w e  recoMmend the b u f f e r  c o r r i d o r  be e x t e n rl e d  t o  5 00 f t .  f o r  s r o t  

chem i c a l  appl . and 200 f t .  for a e r i a l  appl i ca t i on . Manl1 � l  r e m o v a l  o f  t a r n e t  

spe c i e s  i s  recommended w i th i n  t h e  b u f f e r  c o r r i do r  o f  c l a s s  I a n n  I I  s t reams ; 

t h i s  should lower poten t i al ''wo r s t - c a s e '' impac ts o f  ch�m i c a l  v e g e t a t ive 

control method s .  

A g e n c y  .� 1 ,, J_ " Ily _____/,L''"'-''--/_;•c;-_ __:__c. 
) .  
I, .1:!_' 
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R e s 11 o n s c  t o  O r e l  on J n t e rc o v e r n n r n t a l  Re l a t i o n s  D i v i s i o n 
Lc, t t C' r  o f  :Jovt�:':'l b c r  2 ,  1 9 B 2  2 7 b 

1 .  R 0 s 1 ) () 11 s e s t o  l e t t e r s  f r orn Pa r k s  a n d R e c r e a t i o n D i v i s i o n 
u n d Dc• p a r t r•1 e n t  o f  La n d  Co n s e r va t i o n a n d  Dc v e l opmci n t  a r e  
p r e s i? n t el1 s ep11 r d t e l y .  

2 .  G PA ' s  p r o p o s e d  v e g e t a t i o n ma nag e m e n t  p r o g r a m  w o u ld u s e  
m a n LJ a l ,  b i o l o g i c a l ,  a n c1 chem i c a l  me t h o d s  o f  v e g e t a t i o n 
c o n t r o l . T h e  p r o g r a m  m a i n t a i n s t l1 e  v i s u a l  s t a t u s  q LJ O  
r e s u l t i r1 g  f r om i r1 i t i a l  c o n s t r u c t i o n  o f  t r a n s m i s s i o n 
f <l c 1 l i t i e s .  U s e  o f  c h e m i c n l m e t h o d s  m a y  c a u s e  m i n o r  
i r1 c r e m e n t a l  a n d  t e mpo r a r y  r e� u c t i o n s  i n  v i s u a l  q u a l i t y  a t  
p r o t e c l e d s i t e s .  No o t h e r  a d v e r s e  i mpa c t s  a r e  a r1 t i c i pa t ed 
( s e e  Ta b l e  7 - 1 5 ) . 

3 .  M a n a g e m e n t  u n i t s  on B PA r i gh t s - o f -w a y  a v e r a g e  a b o u t  t wo 
a c r e s  i 11 s i z e  ( s e e  Ch a p t e r  5 s e c t i o n  on De v e l op m e n t  o f  
Vese t o t i o n t'Ll n d CJ e m e> n t  P r e s c r i p t i on s ) . Ad j a c e n t  m a n a g e m e n t  
u n i t s  <l r e  o f t e n  t r e n t e d u s i n g d i f f e r e n t  c o n t r o l  m e t h o d s d u e  
L n  d i i f t.1 r i n0 c o n ,l i t i o n s  o f  v e g e t a t i o n o r  e n v i r o n m e n t. :i l  
s e r t s i t i v i t y  ( e . g .  s t r e a m  b u f f e r  z o n e s ) . L o n g  s t r e t ch 0 s  o f  
r i g h t - o f - ·, .. : a y  a r e  r a r e l y  t r e a t e d  i n  t h e  s a m e  w a y .  Ha b i t a t  
" e d g e 11 bo t h  b e t w e e n  m a n a g e me n t  u n i t s  a s  w e l l a s  a l o n g  r i gh t 
o f - w a y  m a rg i n s i s  n o rm a l l y  p l e n t i f u l .  

4 .  DP A mo n i t o r i n g o f  h e r b i c i d e  r e s i d u e s  i n  s t r e a m s  
f o l l o w i ng h e r b i c i d e  app l i ca t i o n s  h a s  s h o w n  v e ry l o w ,  
a l t l1 c1 u g h  s o m e t i m e s  d e t e c t a b l e ,  l e v e l s  o f  h e r b i c i d e  
c c n t <l m i r1 � t i o n .  A w o r s t - c a s e  a n a l y s i s  o f  p o t e n t i a l  r o u t e s  o f  
h u � a n  e x p o s t1 r e  t o  h e r b i c i � e s  a s  p r opo s e d  f o r  u s e  b y  DPA h a s  
b e e n  n d J (� d  t o  t :H �  Ch a p t e r  I s e c t i o n o n  Pu b l i c  H e a l th .  I n  
o r d t.� r  t o  f '...l r t h e r  r e d u c e  t h e  l i k e l i 11 o o d  o f  s t r e a m  c o n t a m i 
n c1 t i o n f r o r:i  a e r i a l  a p p l i c a t i o n s , t }1 :i s E I S  l1 a s  i O e n t i f i e d. a n  
1 1 d l i t. i o n1 l  r.: i t i g a t i o :-1 r� e a s u r e  n o t  p r e s e n t l y  i n c l ud e d  i n  t h e  
i) r � f e r r e l1 p r c) y r a n1 a l t e r n a t i v e ;  t h i s  1n e n s u r e  w o u l d  r e q u i r e  
s h l i t o f f  o f  a e r i a l  s p r a y  e q u i p n: e n t  1 5 0  f e e t  f r om a s t r e a m  i n  
o r -.l (: r  l o  e :1 s �1 r 0  n o  s p r a y  U e po s i  t i  o n  i,. .. l i  t11 i n t h e  1 0 0 - f o o t  
s t r e � n1 b u f f e r  z o n e  ( s e e  m e 3 S LJ r e  No . 4 2  i n  Ta b l e  4 - 5 ) . 
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Re spo n s e  t o  P a m e l a  Lept i ch Le t t e r  o f  November 4 ,  1 9 8 2  

( No .  2 8 )  

1 .  S e e  Genera l Response B .  

2 .  None o f  t h e  h e rb i c i de s  proposed f o r  u s e  by BPA accumu

l a t e  i n  b i o log i c a l  o r g a n i s m s .  Ther e fo r e , they w i l l  not b e  

conc e n t r a t ed i n  h u m a n s  o r  o t h e r  org a n i s m s  a s  a r e s u l t  o f  

BPA ' s  proposed program . S e e  s ec t i o n  o f  Chapt e r  7 on Pub l i c  

Hea l th f o r  a d e t a i l e d  d i sc u s s i o n  o f  t h e  potent i a l  i mpacr;;-o f 

h e rb i c i d e  u s e . 

3 .  Typ i c a l l y ,  BPA ' s  vege t at i on c o n t r o l  a c t i v i t i e s  do not 
remove who l e  t r e e s  o f  me rchan t a b l e  s i ze ,  The r e f o r e , the 
t ype of cont r ac t  s ug g e s t ed i s  not f e a s i b l e . 

l 
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Re spo n s e  t o  Dave F e l lows L e t t e r  ( no d a t e )  ( No .  2 9 )  

1 .  P r e f e r e n c e  i s  a c k no w l e d g ed . S e e  Gen e r a l  Respon s e  F .  

2 .  S e e  G e n e r a l  Re spons e  B .  

2 
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B U R E A U  OF LA N D  M A N A G E M ENT 
D i s tr i c t  O ff i c e  

P .  0 .  B o x  5 5 0  
P r i ne v i l l e ,  O R  9 7 7 54 

November 8 ,  1 98 2  

A n t h o ny R .  M o r r e l  1 ,  Envi ro nme n t a l  Manager 
B o n n e v i l l e Power Admi n i s t r a t i o n  
P . O .  B o x  3 6 2 1 -SJ 
Po r t l a n d , OR 9 7 208 

Dear Mr . Morrel 1 :  

/ - ::: ::;· 

1 7 9 0  

T h a n k  you for t h e  opportu n i ty to rei vew DOE/ E I S  0097 , Tran smi s s i o n 
Fa c i l i t i es Vegeta t i o n  Management Prog ram . 

w 
U1 
N 

M a p  7 - 6  i nd i c a te s  tha t the D e s c h u te s  a n d  J o h n  Day R i vers are 
compone n t s  o f  the N a tu r a l  W i l d  a nd S c e n i c  R i v e rs s y s tem . T hey 
s hou l d  be s hown as compone n t s  of the S t a te W i l d  and S c e n i c  R i ver 
Sys tem . 

S i nc e.r, e l y  you rs 

/ ,;::�d«/irL� 
,.L, G� ra l � E .  Ma g nu so n  7·' 

,
/ D i s tr i c t  Manager 

i 1 

Re spon s e  t o  B u r e a u  o f  Land E a n a g e � c n t  ( P r i n e v i l l e D i s t r i c t ) 
Le t t e r  of N o v e m b e r  8 ,  1 9 8 2  ( No .  3 0 )  

1 .  Map 7 - 6  h a s  b e e n  c o r r e c t e d a s  i nd i c a t e d . 
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Forest 
Service 

Washington 
Office 

1 2th & Independence SW 
P.O. Box 24 1 7  
Washington, DC 200 1 3  

2 1 5 0  j , ._, ,.,,, , . - C ' '·LY "°"" " L.·.: :o 
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rM r .  Peter Joh n son 
Admi ni s trator 
Department of E nergy 
Bonne v i l l e  Power Admi n i s tra t i on 
P . O .  Box 3621 

�ortl a n d ,  Oregon 97208 

Dear Mr . J o h n s o n :  

0,,. NOV  l 0 19"'' ---

As requ e s t e d ,  we have re vi ewed the draft envi ronmental i mpact statement 
( D E I S )  on the Bonnevi l l e  Power Admi n i strati on ' s  ( BPA) Transmi s s i on 
F a c i l i t i e s  Vegetati on Management Program.  

As a cooperati ng agency,  we appre c i a te the opportu n i ty to re v i ew and comment 
on thi s document whi c h is i n tended to comprehen s i ve l y  and obj e c ti vely 
e v a l u a te the i mpac ts of transmi s s i on fac i l i t i es vegetati on ma nageme n t .  

Overal l ,  we f i n d  t h e  DE I S  we l l  prepared a n d  actual l y  h a v e  few comments to 
p ro v i de s i nce we had a l ready commented on a prel i mi nary draft.  We a re 
return i n g a copy of the D E I S  with marg i na l  comme nt s .  I n  addi ti o n ,  we wou l d 
l i ke to me n t i on the fol l owing spec i fi cs for your consi derati o n :  

P a g e  35 , paragraph 4 .  S u g g e s t  addi n g  that fenc i n g i s  a vi abl e b u t  
e x p en s i ve a l ternati ve to herd i n g .  

Tabl e s  o n  pages 30 and 32 . Why i s  D ecember lS , 198 1 , used as a 
reference date when th i s  D E I S  was p repared i n  September 1982 and on p a ge 90 , 
paragra p h  3 ,  J u l y  I ,  I982 , i s  used as a reference poi nt? 

Pages 103 and 138,  paragraph I .  "Worst c a s e "  i n  th i s  i n s tance may be a 
poor choi c e  of wor d s  i n  l i gh t  of. recent court dec i s i on s  in O r.egon ( e . g . , 
J u dge F ry e ' s  op i n i on di sal l owi ng the u se of h e rb i c i des by BLM ) requ i r i n g 
to x i col ogi cal worst case ana l y s e s  to be presented i n  Nati onal E n v i ronmental  
Pol i cy Ac t ( N E P A )  documentati o n .  

P a g e  250 ,  paragraph 3 .  We bel i eve i t  shou l d  b e  i n d i cated t h a t  "Fore s t  
Servi ce permi ts t o  u s e  p e s ti c i des on N a ti ona l Fore s t  Sys tem l a n d s "  shou l d  b e  
added t o  t h e  l i s t for i tem number 2 .  Forest S e r v i ce Manual di rec tion  ( FSM 
2 1 S8 . 2  and 3) c a l l s  for pesti c i de-use p ropo sa l s  and use reports , and whi l e  
w e  bel i e ve BPA i s  comp l y i n g  w i th th i s  di recti on i n  the Pac i f i c  Northwes t ,  i t  
wo u l d  seem a p p ropri ate t o  spec i fy th i s .  

I n  re gard to the Appe n d i x - Background Statements , we have the fol l ow i n g  
comme n t s :  

e FS-6200-1 1  (8-Ml 

1 1 
1 2 
3 

4 

L. � ..::, J -- .:., -:; 

Mr. P eter J ohnson 2 

For each herbi c i de ,  a l a rge amount of data i s  presente d ,  but i t  is n o t  I brought together to g i v e  the reader a good anal y s i s  of the fac ts . A "worst 5 
case" ana l y s i s  for each h e rb i c i de s i mi l ar to the one for f i s h  on page 149 of 
the D E I S  wou l d  be hel p fu l  to the reader. 

The presumed LOSO for humans is fi gured for each h e rbi c i de i n  o z / l b .  I Thi s i s  good as th ese are terms the average re ader can re l a te to . At the 6 s ame t i me ,  the LOSO shou l d  al so be expressed i n  the met r i c  sy s tem so that 
the LOSO can be re l a ted to the other i n formati on presente d .  

F o r  o u r  own i n formati on , can you pl ease provi de a d d i ti onal i n format i on o n  I the au tomati c equ i pme n t  u s e d  to mcni tor the pe r s i s tence and mc v ement of 7 
herb i c i de resi dues i n  s o i l  and water as i n di c a ted on page 88 and i n  F i gures 
5 - 1  a n d  5-2.  

T h a n k  y o u  aga i n f o r  t h e  opportu n i ty t o  re v i ew and comme n t  on your DE I S .  
Good l u ck i n  fi nal i z i ng th i s  i mportant docume n t .  

Si ncere l y ,  

/� ,,<:� 
/?71 R .  MAX PETERSON 

C h i e f  

E nc l o s u re 
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R e svon s e  t o  U S DA Fo r e s t  S e r v i ce ( Wa s h i ngton O f f  i c e )  Le t t e r  
o f  November 1 0 ,  1 9 8 2  ( No .  3 1 )  

1 .  Sugg e s t ed a dd i t i o n  h a s  b e e n  made . 

2 .  The d i f f e r e n t  d a t e s  app e a r e d  i n  the D E I S  d u e  t o  
d i f f e r e n t  t i m i ng i n  p r epa r i ng t h e  i nd i ca t ed s e c t i on s . 
i n  t h e  F E I S  a r e  cons i s t en t ;  a l l  i n form a t i o n  i s  c u r r e n t  
M a y  1 ,  1 9 8 3 . 

D a t e s  
a s o f  

3 .  Your s u g g e s t i on i s  appropr i a t e ;  the words 1 'wor s t - c a s e 1' 
have been d e l e t ed on both pag e s  i nd i ca te d . 

4 .  Sugg e s t ed a dd i t i on h a s  been mad e . 

s .  A " wo r s t -c a s e  a na ly s i s "  o f  h e rb i c i d e s  w i th r e sp e c t  t o  
publ i c  h e a l t h  h a s  b e e n  a d d e d  t o  t h e  Chap t e r  7 s e c t i on on 
Publ i c  He a l t h .  

G .  The p r e sumed LDSO f o r  h u m a n s  ( i n  o z/ l b )  i s  c a l c u l a t e d  
d i re c t l y  f r om the L D S O  ( i n mg/kg ) f o r  r a t  popu l a t i on s .  Bo th 
L D S O s  are g i ve n  in the l a s t  p a r ag r aph o f  the s ec t i on on 
Ac u t e  Tox i c i ty i n  each Herb i c i d e  Background S t a t em e n t . 

7 .  P l e a s e  c o n t a c t  BPA ' s  B r a nch o f  T r a n sm i s s i on L i ne 
Ma i n t e nance a t  the Ros s  Comp l e x  i n  Vancouve r ,  WA . 



J--01- � �  �� Ef f?ttg p ?.,-9 � P 1 � pt 
> � f ' ..--" � J � � � ! p · �  ? { ."-- \' p, 
� r.s 51r �r .,,t���� srr1r�·irr fJ 
fi'f 1t c:l � , �i. � � " �� >< � ·1.1 � Y+ t � >r �t ' �Jl�L{t� t +-, t_; 0 IJ} f? 

-r r r t L � 2 Ff .if l r d  1%'� � . ? H p f>_n � �� � !+ � ·  � r�" f � �j � �1 r: /()l:t ;;�r; �J ?r.�i�: f ·ti 
. ! �  r,}� � r�� � t ·� �l r. 

I 
w 
U1 
U1 

i� f fLJ' ��J { 
� %- ��� rrd-r ; 

) � f · s,. i ���:s. r 

ci 1 i r n - · · · !/ 
? � s: g );, -9 1 � 

�{
fr 

; {!� f� 
� l:- �J }! w>-�f 
-J 

Sr >. $ '';b 

Re spo n s e  t o  Eugene Ga l loway Le t t er ( no d at e )  ( No .  3 2 )  

1 .  Th e p u r p o s e s  o f  BPA ' s  Vege t a t i o n  Man a g e m e n t  Program a r e  
d e s c r i b e d  i n  Chapt e r  2 o f  t h i s  E I S . Two o f  t h e  i d e n t i f i ed 
p u rpos e s ,  Protec t i o n  o f  Env i r onmen t a l  Qua l i ty a nd Adh e r e n c e  
t o  P r i nc i p l e s  o f  I n t eg r a t e d  P e s t  Managemen t ,  r e qu i r e  manage
m e n t  a t t e n t i on t o  t h e  l o ng - t e r m  hea l th o f  e n v i ronm e n t s  a long 
BPA r i gh t s- o f -way . 
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Monsanto 
MONSANTO AGRICULTURAL PRODUCTS CO. 
800 N . L i n d b e r g h  B o u l e y a r d  

St.  Lo u i s ,  M 1 s s our 1  63167 
P h o n e · �314; 6 9 4 - \000 

Mr. A n t h o ny R. M o r re l l  
E n v i r o n m e n t a l  M a n a g e r  
B o o n e v i l l e  P o w e r  Adm i n i s t rat i o n  
P .  0 .  B o x  3 62 1 , R o u t i n g Code SJ 
P o r t l a n d , O re g o n  9 7 208 

D e a r  Mr. Mo r re l l :  

November 9 ,  1 982 

!- · .;; 

I h a v e  re c e i ved a c o py of y o u r  D r a f t  E n v i ronme n t a l  I m p a c t  S t a te m e n t  o n  
T r a n s m i s s i o n  F a c i l i t i e s  V e g e ta t i o n  M a n a g e m e n t  Program d a t e d  Septemb e r , 1 98 2 .  
I was v e ry i mp r e s s e d  b y  t h e  q u a l i ty and d e ta i l o f  th i s  d o c ume n t .  

n o t e d  i n  r e a d i ng t h e  s e c t i o n  o n  g l yp h o sate i n  t h e  Appe n d i x  ( A  79-88 ) t h a t  I you h a d  not re c e i v e d  o u r  m o s t  r e c e n t  i n f o rm a t i o n a l  p i e c e s  on t h a t  mate r i a l .  I I h a v e  e nc l o s e d  a copy of t h e  m o s t  r e c e n t  b u l l e t i n  on R o u n d up® H e rb i c i d e a n d  
the M a t e r i a l  S a f e ty D a t a  S h e e t s  o n  R o u n d u p  and g l y p h o s ate . 

I f  I c a n  prov i de you w i t h a ny ad d i t i o n a l  i n forma t i o n  or respond to any i n
q u i r i e s  on o u r  p r o d uct , I wo u l d  be v e ry happy to do s o .  

RV P : rk 
E n c l o s u r e  

c c :  A .  G .  B a r nett 
cc:  D .  A .  B r own 
c c :  R. C. H e r r i n g t o n  

S i n�e re l y  ;':'.Er,{ '
-

___ _ _ 

.YJ/ /()!J //; _ _  /! -_ . J) . !/ (/(.i!/V v ----z: 
Robert V .  P e t e r s o n  
E n v i ronme n t a l  A f f a i rs M a n a g e r  

R o u n d up® i s  a r e g i s te red trademark o f  Mo n s a n t o  Company.  

Re s onse t o  Mon s a nto A r i c u l t u r a l  P r od u c t s Co , Le t t e r  o f  
Novemb e r  9 ,  1 9 8 2  No . 3 3  

1 .  The Roundup H e r b i c i de Bu l l e t i n  h a s  b e e n  a d d e d  t o  t h e  
b i b l i og r aphy o f  the He r b i c i d e  Background S t a t e m e n t  o n  
G l ypho sa t e .  
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R e spon s e  t o  La r ry a nd Ru t h a n n e  D o l e z a l  Le t t e r  o f  
November 1 9 ,  1 9 8 2  ( No .  3 4 )  

1 .  S e e  G e n e r a l  Response F .  

2 .  I t  i s  t r u e  t h a t  some u nc e r t a i n t y  ex i s t s  a s  t o  the 
e f f e c t s  o n  humans of s ma l l  doses o f  some h e rb i c i de s  p roposed 
f o r  use by BPA . I n  o r d e r  t o  more f u l l y  eva l u a t e  pote n t i a l  
adve r s e  e f f e c t s  o n  human h e a l t h ,  a wor s t -c a s e  a n a l y s i s  o f  
t h e  herb i c i d e s  p roposed f o r  u s e  h a s  been added t o  the 
Cha p t e r  7 s e c t i o n  o n  Pub l i c  He a l th a nd Occupa t i on a l  S a f e ty .  

3 .  T r a n sm i s s i on l i ne m a i n t e na n c e  i nco rpor a t e s  t h r e e  types 
o f  a c t i v i t i e s : p e r i o d i c  i n sp e c t i on s , rout i n e  a nd p r e ve n t i ve 
ma i n t enanc e ,  a n d  emergency ma i n t en a nc e . BPA p e r fo r m s  much 
o f  i t s  i n spec t i o n  work f rom t h e  a i r .  Rou t i ne a n d  e m e rg e ncy 
m a i n t e n a n c e  a c t i v i t i e s ,  howev e r , o f t e n  requ i r e  u s e  of h e a vy 
equ ipment a nd heavy repa i r  m a t e r i a l s  ( e . g .  i ns u l a t or s ,  
conduc tor s ,  s t e e l  tower compone n t s ) . To p e r f o r m  the s e  
ma i nt e nance a c t i v i t i es e n t i r e l y  f r om t h e  a i r  would b e  
e x t r e m e l y  expens i v e  a n d  i ne f f i c i en t . 

P l e a s e  no t e ,  i n  Tabl e  C - 3  o f  Append i x  C ,  t h a t  a n  
a v e r a g e  o f  6 8  a c r e s  o f  r i gh t - o f -way have been t r e a t e d  t o  
c on t r o l  vege t a t i on o v e r  t h e  l a s t  1 0  y e a r s  i n  L i nco l n  Cou n t y , 
Monta na ; appr o x i m a t e l y  h a l f o f  t h i s w a s  t r e a t ed by m a n u a l  
me thod s a nd h a l f  by s p o t  chem i c a l  method s .  Ae r i a l  che m i c a l  
me thod s h a v e  not b e e n  u s e d  d u r i ng t h i s per i od i n  Li ncol n 
County . 

4 .  S e e  G e n e r a l  Re spons e  A .  

5 .  Th i s  E I S  appl i e s  o n l y  t o  ma nagement o f  e x i s t i ng BPA 
t r a n sm i s s i o n  r i g h t s -o f -way and f ac i l i t i e s  a n d  n o t  t o  c o n 
s t ru c t i on a c t i v i t i e s .  I t  i s  a BPA requ i r e me n t , howeve r ,  
that l a n d s  d i s t u rbed by c o n s t r uc t i on b e  r e s t o r e d  a n d  seeded 
w i t h i n 3 0  d a y s  a f t e r  c on s t r uc t i on i s  c omp l e t e  ( s e e  BPA 1 9 7 7 ) . 

6 .  S e e  Gen e r a l  Re spons e s  A a nd D .  

7 .  S e e  G e n e r a l  Re spon s e  B .  

8 .  See Gen e r a l  Respon s e  G .  

9 .  S e e  G e n e r a l  Re spon s e  H .  

1 0 .  P l e a s e  c o n t a c t  BPA ' s Upper Co l u mb i a  Ar ea T r a ns m i s s i on 
Ma i n t e nance Super i nt en d e n t  i n  Spoka ne , WA r e g a rd i ng spec i f i c  
p a rc e l s  c r o s s ed by B PA r i ght-o f -way . A l s o  s e e  G e n e r a l  
Re spons e  C .  
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Re spon s e  t o  B r u c e  Mu l v ey L e t t e r  o f  Novemb e r  2 5 ,  1 9 8 2  ( No .  3 5 )  

1 .  Th i s  E I S  d o e s  not e v a l u a t e  a l t e rnat i ve s  f o r  c on s t r u c 
t i on a n d  loca t i on o f  t ra n sm i s s io n  l i ne s .  The s u b j e c t  o f  
u nd e rg r ou n d  t ra n sm i s s i on l i ne s  i s  d i s c u s s e d  i n  o t h e r  BPA 
e n v i ronme n t a l  d o c u m e n t s  ( s ee BPA 1 9 7 7 ) . 
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R e spo n s e  t o  R u t h  Roundy Le t t e r  ( no d a t e ) ( No .  3 6 )  

1 .  S e e  General Re spon s e  B .  
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Bonneville  Power Admin i s tration 
P . O .  Box 3 6 2 1  - SJ 
Port land , OR 9 7 208 

Sirs : 

1 4 9  Peterson Rd 
Phi loma th, OI\ 9 7 3 7 0  
November 2 9 ,  1 9 8 2  

R E :  Vegetation Hanagement Altern. 

Where local cond i t ions var y ,  freedom to cl1oose among management op tions 
is  needed for management success wi tl1 the least ha zard , expense ,  or in
convenience . For this reason, BPA ' s  pref erred Al ternative 10 appears tl1e 
one to go with.  Please go with i t !  

Your unusually even-handed EIS approach helps a public bad ly  needing ed
ucat ion about technology. Y e t  even your EIS could give more insight a
bou t the non-herbicidal options for hand ling brush on rights-o f-way , 

Tt1ere is a tendency in vegetation 1nanagement EIS ' s  to treat 11crbici<les as 
if they were  the only chemicals among the al ternatives , This is far from 
true . 

All vegetation oanagement involves chemica l s .  The combus tion products , hy
d ro-carbons , and fuel  addi tives associa ted with chainsaws , tractors , or 
the cars of hand-s lashers deserve and need , but do no t get , risk treat
ment equal to herbicides . Gasol ine (or diesel)  is lis ted in drug manuals  
as having equivalent toxic hazard to  und ilu ted herbicide,  and gas or d i e
sel exhaus ts are d emonstrably far more hazardous than herb icide s prays . 
�1oreover , consump tion or evolution of these fuel-related chemicals is 
greater in non-herbicide al ternatives than with herbi c i d e s .  

T h e s e  p o i n t s  are fundamental .  T h e  d a t a  are avai lab le , a n d  relevant ,  espe
cially considering the s tartling ratio of risk over herbicides . Yet 
where are they in (any) EIS ? 

It is true that equivalency of toxicology informa tion might be hard to 
achieve, The body of information about herbicides is enormous . The les
ser amount about al ternatives does no t make them "safer" . . .  i t  makes them 
less 1 1known1 1 • If relat ive knowledge is the sole cri terion, herb icides 
are far more trus tworthy ; reams of  data establish their l evel of  safety.  

Society acknowledges fuel  and exhaus t hazards yet  accep ts  the  use of  ma
c hinery in the woods as chemically "sa f e "  des p i te the absence of  proo f .  
The public , and federal j udges , need t o  know that b y  their own criteria, 
e i ther o f  chemical s a fety or of chemical uncertainty, herbicides are more 
accep table than any alternatives the require more fuel . An EIS owes 
c larification that this is the cas e .  

! 1 

2 

The risks and impacts of •1arious vegetation manacement tools have been 
dealt with by Newton and Dos t  in "Environmental E f f ects  of Veg . Mg ' t  
Practices on D:iR Forest Lands" , (\IAshington DNR, Sep t ' B l ,  2 5 2  pp ) .  I t  1 3 
qea l s  specifically with the chemical and non-chemical hatards of the non
herbicide techniques at the level of detail currently available .  

S incerely , 

Cfti� �0») 1� I vane Newton . 

R e spon s e  to J a n e  Newton L e t t e r  o f  November 2 9 ,  1 98 2  ( No .  3 7 )  

1 .  You r suppo r t  f o r  Al t e r n a t i v e  1 0  i s  acknow l ed g e d . 

2 .  The d i s c u s s i o n  o f  Occ upa t i onal Hazards in Chap t e r  7 h a s  
b e e n  augmen t e d  t o  f u r t h e r  acknowledg e  t h e  f u e l  a n d  e xha u s t  
h a z a r d s  i nvo lved i n  some v e g et a t i on control method s .  

3 .  Newt o n  a n d  Dos t  ( 1 981 ) h a s  been u s e d  e x t e n s i ve l y  i n  
prepa r i ng th i s  E I S . 
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D [ l' A R T�IENT or HEALTH & H U MAN SERVICES Pub! ic  Health Service 

Centers for Disease Control 

Atlanta G A  30333 

Mr . Anthony R. Morr e l l  
Environmental  �anager 
Bonnev i l l e  Powe r Adm i n i s trat ion 
P . O .  Box 3 6 2 1 - S J  
Por t l and , Ore gon 9 7208 

D e a r  Mr . Morre l l :  

(404 ) 4 5 2-4095  
November 30 , 1 9 8 2  

We have r e v i ewed t h e  D r a f t  Environmental  Impact Statement ( E I S ) f o r  Bonnev i l le 
Power Admini s t r a t i on Transm i s s ion Fac i l i t i e s  Vege t a t i on Management Program .  
W e  are re• pond ing on beh a l f  o f  the Pub lic  Health Service . 

We h av e  r e v i ewed t h i s  document for pos s ib l e  h e a l t h  e f fe c t s  and have no comme n t s  
t o  o ff e r  s in c e  we be l i eve the proposed a l t ernat ives have been p r o p e r l y  add r e s sed . 
I t  a p p e a r s  t h e t  a l l  herb ic ides  proposed for u s e  b y the Bonnev i l l e  Power Admin
i s t r a t i on ( BPA ) are re g i s tered by the Envi ronmental  P r o t e c t ion Agency ( EPA) for 
t h e  u s e s  s h own in th e  Draft  EIS . App l i cat ion wi l l  be made by properly t r a ined 

lAJ personne l at t h e  app l i c a t ion rates approved by EPA and s a feguards wi l l  be taken 
� to minimize hazards  to workers and the gene ral pub l i c . 
N 

Thank you for t h e  o p p o r t un i t y  o f  reviewing th i s  Draft  EIS . Please  s end us a 
c o p y  o f  t h e  f inal document when it becomes availab le . 

S incerely your s , 

c'f'......4<2 �Le� 
Frank S .  L i s e l l a ,  Ph . D .  
Ch i e f ,  Environmental  A f f a i r s  G r oup 
Envi ronmental He a l t h  ServLces  Divis ion 
Center for Envi ronmental He a l t h  

Respo n s e  t o  Publ i c  Hea l th S e r v i c e  L e t t e r  o f  November 3 0 ,  
1 9 8 2  ( No . 3 8 )  

1 .  Comment i s  a c k now l edged . 
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No ret urn address p ro v i d ed . 
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N o v . 2 2 ,  1 9 8 2  

W i l l i am Vaughan 

A s s i s t ant S e c .  f o r  Envi ronme n t a l  P r o t e c t ion , S a f e t y  & Eme rgency 

U . S .  D e p a r t m e n t  of En e r gy 

W a s h i n g t o n  D . C .  2 0 5 4 5  

D e a r  Mr . Vaughan , 

A f t e r  e x r l o r ing t he Dr a f t  E n v i r o nment a l  Imp a c t  S t a t eme n t  

f o r  t h e  Bonn e v i l l e  P o w e r  Admin i s t ra t i o n ' s  Vege t a t i o n  Management 

P r o g r am I w o u l d  l i k e  t o  make t h e  f o l l o w i n g  c omme n t s : 

1 )  I b e l i e v e  S o c i a l  C r i t e r i a  # 3 ,  7 ,  & 8 s h o u l d  be cons i d e r e d  

o f  " H� ::; h '' i m p o r t an c e . Co n s i d e r i n g  t o d a y ' s  o v e r c ro w d i n g  

and d i m i n i s h ing o p e n  land 8 4 , o o o  a c r e s  m u s t  b e  c on s i d e r e d  

o f  h i gh imp o r t an c e . Mu l t i p l e l a n d  u s e  i s  o f  c o n s i d e rab l e  

va lue t o  t h �  pu b l i c , hou s i ng and p aving a r e  t a k i n g  a large 

t o l l  on Ame ri c a n ' s  open land s . 

2 )  The p r o p o s e d  c o n t r o l  o f  v e g e t a t io n  t h r u  c r e a t i o n  a n d  p r o 

d u c t i o n  o f  w i l d l i fe hab i t a t  w o u l d  s e em t o  have g r e a t  p o t e n t i a l  

a n d  I w o u l d  r e a l ly l i k e  t o  s e e  t h i s  c o n t r o l  m e t h o d  f o l l o w e d  

u p  on and c o n s i d e r e d  s t rongly . T h e  r e d u c t i o n  o f  h a b i t a t  i s  

t h e  mo s t  t h r e a t en i n g  p rob l em o u r  w i l d l i f e f a c e s  t o d ay and 

this c on t r o l  m e a s ure s e ems t o  o f f e r  new and imp r o v e d  areas 

f o r  w i ld l i f e . 

3 )  I b e l i e v e  E c onomic C r i t e r i a  # 1 0  ( employment o p p o r t un i t i e s ) 

s ho u l d be r a t e d  o f  h i gh imp o r t a n c e . Many p e o p l e  are p r e s e n t ly 

in n e e d  o f  emp loyme n t . P r e s i d e n t  Reagen ' s  d i r e c t i v e s  e n c o u rage 

large c omp a n i e s  t o  put t h e i r  p ro f i t s  b a c k  into the e c onomy . 

W h a t  is B P A ' s  p r o f i t  mar g i n ?  T h i s  c o u l d  p r o v i d e  t h e  oppor

tunity for B P A  t o  s u p p o r t  and f o l low t h i s  d i r e c t i v e . 

2 

3 
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P a g e  2 

4 )  What a b o u t  an a l t e rn a t i v e  # 1 1 ?  Th i s  a l t e rna t i v e  w o u l d  

c omb ine Manua l a n d  S p o t  Chem i c a l  management m e t h o a s . 

I t  w o u l d  b e  a c o s t l y  a l t e r n a t i v e  b u t  w o u l d  o f f e r  t h e  

l e a s t  env i ronm e n t a l ,  p l an t ,  a n i m a l  and s o i l  damace 

p l u s  t h e  mo s t  de s i rable o p p o r t un i t i e s  f o r  t h e  l a b o r  

marke t . 

5 )  I n o t e  t h a t  t h e  p r e f e r e n c e s  o f  a l t e rn a t i v e  # 1 0  are b a s e d  

o n  comp l i an c e  w i t h  a l l  i n s t r u c t i o n s  and c o n s t r a i n t s ,  

and m i t i ga t i on m e a s ure s .  The t r a c k  r e c o r d  o f  l a r 3 e  

compan i e s  a n d / o r  t h e  p o s s i b i l i ty o f  i n d i v i d u a l  e r r o r  

h a s  n o t  b e e n  t a k e n  i n t o  a c c ount . Wh a t  k i n d  o f  r e c o r d 

d o e s  B P A  ha v e ?  I b e l i eve that t h i s  i s  an o v e r ly 

o p t imi s t i c  v i ew o f  t he p o t e n t i a l  h a zard s .  Furthe r ,  

n o  p r o v i s i ons h a v e  b e e n  made t o  f i n a n c i a l l y comp e n s a t e  

f o r  e rr o r s  i n  s p ray app l i c a t i o n  , i . e .  r e p a r a t i o n s  

t o  farme r s  w ho s e  c r o p s  have b e e n  d amag e d , e t c . 

4 

5 

6 )  I w o u l d  l i ke to e n c ourage d o c um e n t a t i o n  o f  i n d i v i d u a l  

t r e a t m e n t  s e l e c t i on . I n  g e n e r a l  a l l  ad d i t i o n a l  m i t i g a t i o n  I 6 
me as u r e s  p r o p o s e d  by t h e  E I S  s e em r e a s o n a b l e  and s h o u l d  

b e  s t rongly c o n s i d e re d  a n d  a d o p t e d .  

7 )  S i n c e  t h e  t a rge t s e ems to b e  h i gh t r e e s ,  w o u l d  t h e re b e  

any p o s s i b i l i t y  o f  o p e n i n g  t h e  a r e a  t o  w o o d  c u t t e r s ? A 

t r e a t m e n t  r o t a t i o n  of 10 - 20 y e a r s  w a s  m e n t i o n e d  t h a t  

w o u l d  s e em t o  a l l o w  t re e s  t o  grow t o  s u f f i c i e nt s i z e  

t o  c u t  f o r  w o o d . 

7 
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Page 3 Re spo n s e  to J a n  Vol z  L e t t e r  o f  Novemb e r  2 2 ,  1 9 8 2  ( N o .  3 9 )  

8 )  I n r e f e r e n c e  t o  T a b e l  7 - 4 : N o  e x p lanat i o n  o r  re as o n i n g  

·\ r, g i v e n  a s  t o  w hy " �:anual V e g e t a t i o n  Managemen t "  rat e s  

0 - � on e l e v a t e d  s t r e am t e m p e r a t ure s .  I s e e  n o  r e a s o n  

w11y man u a l  c o n t r o l  w o u l d  produ c e  t h i s  r e s u l t . I t
'
s s im i l a r  

t o  " Sp o t  C h en ! c a l  M e t ho d s "  i n  p o t e n t i a l , b u t  i f  the p remi s e  

i s  a c c e p t e d  that a l l  gu i d e l i ne s f o r  s p r ay i n g  w i l l  b e  f o l l o w e d  

w h y  n o t  a c c e p t  t h e  p r em i s e  that a l l  g u i d e l i n e s  f o r  t r amp l i ng 

and s e l e c t i on of s p e c i e s  t o  b e  r e m o v e d  w i l l  be f o l l o w e d  

b y  n a n u n l  c r ew s ?  P a g e  152  s ay s  that p o o r  p r o c e d u r e s  in 

rqo;ards t o  w o r k  around s t r e am s  w o u l d  n o t  b e  f o l l o w e d ,  s o  

why t h e  p o o r  r a t ing? 

I w o u l d  like t o  t h ank y o u  f o r  t h e  o p p o r t un i t y  

t o  r e v i e w  t h e  E I S  a n d  t o  c omme n t  o n  i t .  I h o p e  y o u  

w i l l  g i v e  s ome c o n s i d e r a t ion t o  m y  v i ew s . 

a g a i n ! 

Thanks 

S i n c e r e ly , 

�()._� '0�\.t�. 
Jan V o l z  0 
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1 .  Eva l ua t i on c r i t e r i a  a n d  the i r  r e l a t i v e  r a t i ng s  o f  
i mp o r t a n c e  w e r e  d e v e loped a f t e r  c a r e f u l  c o n s i d e r a t i on o f  the 
conc e r n s  o f  the publ i c ,  a g e nc i e s , a n d  SPA veg e t a t i o n  
management p e r s o n n e l  ( s e e  Ch apt e r  4 s e c t ion on E v a l u a t i o n  
Proc e s s ) . Al l o f  the 1 4  e v a l u a t i o n  c r i t e r i a  a r e  i mp o r ta n t ; 
the r e l a t i ve r a t i ng s  o f  i mportance u s ed i n  e va l ua t i ng t h e  
a l t e r na t i ve s  app e a r  to b e s t  r e p r e s e n t  the b r e a d t h  a nd 
i nt e ns i ty of c o n c e r n s  r e ga rd i ng BPA ' s vegetat i on ma nagement 
program . 

I t  i s  B PA ' s  p o l i c y  to p r omot e compa t i b l e  a n d  m u t u a l ly
b e ne f ic i a l  uses o f  r i gh t s -o f -way by l andown e r s .  Compa t i b l e  
u s e s  may i nc l ud e  a g r i c u l t u r e , r a ng e l a nd , r e c r ea t i on 
fa c i l i t i e s ,  a n d  Chr i s tmas t r e e  p l an t a t i o n s . S e e  Cha p t e r  3 
s e c t i on on M u l t ip l e  U s e  A r rangem e n t s  w i th Landowne r s  a nd 
Genera l  Respo n s e  D .  

2 .  S e e  G e n e r a l  Re spo n s e  A .  

3 .  S e e  Gene r a l  Re spons e  B .  

4 .  I n  r e spon s e  to t h i s a nd o t h e r  comment s ,  a n e w  a l te r -
n a t i v e  comb i n i ng Manua l ,  Spot Che m i c a l , a nd Bi o l og i c a l  
c on t r o l  m e t hod s h a s  been e v a l u a t e d  i n  the F i n a l  E I S ; s e e  
Chapt e r  4 s e c t i o n  on Eva l ua t i o n  a n d  Compa r i s o n  o f  A l t e r 
na t i ve Progr am s .  

5 .  S PA c omp e n s a t e s  oth e r s  f o r  damag e s  that i t s  a c t i v i t i e s  
h a v e  c a u s e d . The s e  a r e  t o r t  c l a i m  ma t t e r s  that a r e  
rout i ne l y  h a n d l e d  t h rough BPA ' s  G e n e r a l  Cou n s e l  O f f i c e . 

6 .  You r  s u ppor t  f o r  th i s  recommended m i t i ga t i on m e a s u r e  i s  
a c k nowledged . S e e  G e n e r a l Re spon s e s  E and G .  

7 .  Landowne r s  o f  SPA r i gh t s -o f -way r et a i n  t i t l e  f o r  a l l  
u s e s  e xcept c o n s t r uc t i o n ,  oper a t i o n ,  a nd m a i n t e n a n c e  o f  
t r a n sm i s s i o n  l i ne s . Mor e  than 9 7  p e r c e n t  o f  BPA r i gh t 
o f -way r e qu i r i ng b r u sh c o n t r o l  i s  o w n e d  by p r i va t e  
i nd i v i du a l s  o r  c o rpora t i on s  o r  a d m i n i s t e r e d  b y  va r i o u s  s t a t e  
a nd f e d e r a l  a g e n c i e s . La ndow n e r s  d e s i r i ng to manage r i gh t 
o f -way on the i r  l a n d s  f o r  prod uc t i on o f  f i r e wood c a n  
e s t ab l i sh f o r ma l  ' ' T r e e  a n d  B r u s h  Co n t r o l  Ag r e e me n t s "  w i th 
SPA ( s e e  Chapt e r  3 s ec t i on on Mu l t ip l e  U s e  Ar r a ngeme n t s  w i th 
La ndowne r s ) . 

8 .  The r a t i n g  s hown f o r  m a n u a l  m e thod s r e l a t i ve to s t ream 
temp e r a t u r e s  in Tab l e  7-4 w a s  a typogr a ph i c a l  e r r o r ; the 
r a t i ng h a s  been cor r e c t ed . 



w 

O'\ 

lJl 

Anthony R, Morrell 
Environmental Mrmager 
Bonnevi lle Power Administration 
P . O ,  Box 3 6 2 1 -SJ 
Portland, Or 97208 

Dear Mr ,  Morrel l ,  

t- - "l o  ·· .Yy 

Star R t .  2 ,  Box 2 3  
Philomath, O r  9 7 3 70 
December 1 ,  1 982 

Th i s  le tter is to convey comments on the distributed draft o f  your 
Environmental Impact Statement concerning Transmi s s i on Fac i l i t i e s  Vege tation 
Eanaecr:ient Prorrrar.i. 

Generally i t  appears that there was adequate study o f  appropriate factors 
in the preparation o f  this EIS and that c areful consideration has been given to 
e s sentially all components of vegetative and related biotic systems impac ted 
by the presence of transm i s s i on l ine right s-of-way, My comments will apply 
primarily to the sec tion " I s sue s to be Resolved" as li sted on page vi in the 
summary of the EIS and are as follow s :  

( 1 )  I t  would seem appropriate t o  develop an economic model t o  a s s i s t  in 
the deci sion making proc e s s  of selecting the appropriate combination of vege
tation nanagement systems for spec ific s i t e s  or typ e s  of s i t e s ,  I n  order to 
do this it would tben be nec e s sary to ass ign relative nume rical "value s 1 1  to the 
var i ous co;np{ments of the system and thereby give reviewers , or others concerned 
with your practice s ,  a better und ers tanding o f  the relative values you place on 
enviYor�enta1 , s o c i al ,  or other factors in your deci sion making proc e s s .  Th i s  
should also result i n  the best economic choice of management prac t i c e s  within 
the constraints of acceptable environmental and social impact .  

(2) I would encourage pursuit of item 5 (promotion o f  multiple u s e )  i n  I your cons ideration of " I ssue s to be Resolve d " ,  Th is should be included in any 2 
economic mod e l ,  .as sugge sted above. 

( 3 )  In item 1 3 ,  paee iv of. the Summary, concerning re search in vegeta-
tion c ontrol measur e s ,  I would sugge s t  that your research program could include 
a mod e s t  component for the evaluation, and integration into your management 
proJTa.11s ,  of plants ;;i th al lel opathic characteristic s ,  Suppre s s i on of unde- I 3 sirable spe c i e s  wi th introduced plants that are both highly competitive and 
allel opathi c ,  and at the same time not potentially capable of violating your 
standard s ,  c m-i be very des irable economically in the moderate to long-term 
settir1g. 

Thank you for thi s  opportunity to respond to your efforts in devel oping 
sugGe s ted veeet�tion management programs for your faci l i t i e s .  

Sincerely, (l·/t;-
i/ ,  ' ., y/ .,., / ':(cZ/VZ..,__ u «c� 
Clarvin Crabtree 

Re spon s e  t o  G a r v i n  C r a bt r e e  Le t t e r  o f  December 1 ,  1 9 8 2  
( No .  4 0 )  
1 .  I t  i s  n o t  p o s s i bl e  t o  m e c h an i c a l ly s e l e c t  t r e a t me n t  
m e t hod s f o r  spec i f i c  s i t e s  a s  s ug g e s t e d . Al s o ,  econom i c  
e f f i c i en c y  i s  o n ly o n e  o f  s e ve r a l  g u i d i ng p u rp o s e s  o f  BPA ' s  
vege t a t i on management p r o g r a m  ( s e e  Chap t e r  2 ) . S e l ec t i on o f  
t r ea t m e n t s  f o r  spec i f i c  s i t e s  requ i re s  c on s i d e ra t i on o f  m a ny 
f a c t o r s  a n d  requ i r e s  j ud g e me n t  on the pa r t  o f  Area 
M a i nt enance p e r so n n e l  as to how to b a l a n c e  t h e  f a c t o r s  ( s e e  
Chapt e r  5 s e c t i on on T r e a t m e n t  S e l ec t i on Gu i d e l i ne s ) . 

A n u mber o f  m i t i ga t i on m e a s u r e s  h a ve been i d e n t i f i ed by 
t h i s s t udy b u t  a r e  not p re s e n t l y  i nc l ud e d  i n  t h e  proposed 
a c t i on or o t h e r  a l t e r na t i ve s  ( s e e  Ch a p t e r  4 s e c t i on o n  
M i t i g a t i o n  Mea s u r e s ) . Among the s e ,  Mea s u r e  17  ( s e e  Tab l e  4-5 )  recommends document a t i on o f  t h e  r a t i on a l e  f o r  s i t e
spec i f i c  t r e a t m e n t  s e l ec t i on u s i ng BPA ' s  ROWDATA s y s t em . 
S u ch document a t i on wou l d  demon s t r a t e  t h a t  an I PM d e c i s i o n  
p r oc e s s  i s  be i ng u s e d  on a s i t e - spec i f i c  ba s i s  i n  DPA 1 s 
veg e t a t ion m a nagement p r og r a m  ( s ee G e n e r a l  Re spon s e  E ) . 

2 .  S e e  G e n e r a l  Respo n s e  D .  

3 .  S e e  G e n e r a l  Re spon s e  A .  
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United States 
Department of 
Agriculture 

Soil 
Conservation 
Service 

Anthony R .  Morrell  
Environmental Manager 
Bonneville Power Administration 
P. 0. Box 3621- SJ 
Portland , Oregon 9 7208 

Dear M r .  Morrel l :  

Wes t  Nat ional Technical Center 
5 1 1  N. W. Broadway , Rm 510 
Portland , Oregon 9 7 209 

December 3 ,  1982 

� � ,; ; � _:,, -:;-

The S o i l  Conservation Service h a s  reviewed t h e  BPA draf t environmental impact  
sta tement (EIS) concerning Transmission Fac i l i t ies  Vegetat ion Management Prog
ram . Overa l l ,  the two document s  are quite wel l  prepared . 

When the f inal EIS is comp l e t e d ,  we would  appreciate 20 copies so that we can 
dis tribute the document to all SCS state o f f ices in our work area , as well 
as to our Nat ional Headquarters . The herb ic ide appendix would be very useful 
to our staf f s .  

We have the following general c omments , a s  well a s  suggest ions f o r  improvement :  

General Comment s  

The basic p remise of  the draft E I S  is that vegetation will be controlled / e l im- I I inated by herbic ides . There is another al terna t ive method that could be  
explored . That alternative is the  use of "desirable" low growing plant mater-
ials to replace the "undesirable" vege tat ion . This a l t e rnative would  stab i l ize 
the s o i l  and retard invasion of  undesirabl e  vegetat ion . 

For examp l e ,  covar sheep fescue excludes chaparral invasion in southwestern 
Oregon . This plant species may be able to control woody invasion elsewher e  in 
the Northwest , and should b e  tested for this use . 

In addition , we agree tha t research on vegetative controls of invasion by tall 
species is needed , but the greatest need is  t o  develop seed supplies  for those 
low growing species which offer  the greatest potential . Seed could then be used 
for large scale tests , and for subsequent appl icat ions if results are good . 
The S o i l  Conservation Service P lant Materials Center in Corvallis , Oregon could 
play a role in helping to meet this need . If more basic research is emphas ized 
at the expense o f  "cultivar" development , it may b e  25  years before a vegetal 
solution is realized . 
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� The So� Cons11r..-al1on Ser..-oce 
is en agency of the 
Oepartm•nl of Agr1<:ultur11 

SCS-AS-1 10-79 

Anthony R. Morrell 
1 2 / 3 / 8 2  

Suggest ions for Improvement 

/. 0/ -

1 .  Page 53 . We quest ion the conclusion drawn under I t em 4 that "visual impacts  
of vegetation management a c t ivities would be incrementally small 1 1  because of  
exist ing transmission facilities in place dominance of  landscape s .  I n  many open 
and closed forest s ituat ions , i t  is  the ROW c learing contrast which is dominant , 
not the structure s .  By managing the clearing for visual cons iderat ions , second
ary bene f i t s  for reducing some facility contrast could also be  gained . 

2 .  Pages 54 and 6 4 .  Soil  p roduc t ivity received a moderate importance r a t ing 
under issues and concerns . The reason given was that implementat ion of an al ter-
native by BPA that would alter long-term maintenance of  soil p roduc t ivity would 
be imp o r t ant  if there was eventual removal of transmiss ion lines or changes in 
land use beneath exi s t ing lines . Soil produc t ivity could be inf luenced by BPA 
alternatives tha t :  ( 1 )  increase soil erosion , or (2) increase soil persistence 
for part icular herbic ide s .  Alterna t ive 5,  which would have potential for s o i l  
eros ion and , therefore , adverse e f f e c t s  on soil  p roductivity , h a s  b e e n  el iminated 
f rom the environmentally preferable alternative (al ternative 10) . On the other 
hand , spot o r  broadcast herbicide treatments are included in a l ternatives 3,  4 ,  
6 ,  8 ,  9 ,  and 10) . Site specific soil evaluat ion i s  needed to det ermine latent 

3 

effects  of herb icides . However , it should be recognized that prior herb ic ide or  
soil s terilant appl icat ions could  have at  least a short  term influence on soil  
produc t ivity for changed land uses resul ting from t ransmission l l ne removal . S o i l  I 4 
properties such as p H ,  percent organic matt e r ,  cation exchange capa c i ty and per-
cent clay , indicate the p otential for herbicide carryover that could reduce 
produ c t ivity o f  subsequent p lantings , such as crop s ,  in right-of-way s .  

I n  addition , s ince soils a r e  the primary sink f o r  herbicides and soil sterilan t s ,  1 5 it seems appropriate to mention on page 64 the potential residual impac t .  Th is 
could b e  handled by a text and/or table reference to the rate of  herbicide or soil 
s t er ilant degradat ion by microbial o r  non b iological  p rocesses . We have at tached 
an example tab l e  from the EPA pub l ication , Water  Pollut ion f rom Cropland , Volume I ,  
November 1975 . This type o f  table showing herbicide and soil s t erilan t ,  s o i l  per- I 6 s istence and predominant transport mode , would be useful in the document for pro
j e c t ing the herb icide effects on soils in the environmental consequences of  vari-
ous al ternrtt ives such as on page 1 4 5 . The type of  table p roposed is  a somewhat 
d i f ferent p resentation on residual e f f ec t s  than BPA Table 7 - 1 1 ,  which deals only 
with persistence of phytotoxic amount s  of  herb icid e .  

3 .  Page 58 , Tab le 4-2 . This table ind icates that the BPA p r e f erred program would 
have a potential impact rating o f  "C" for VISUAL , HISTORICAL, AN D  CULTURAL . This 
is extremely d i f f icul t to track through Table 4-3  which uses c riteria based on 
low/high sensitivity landscapes .  The reader should be clearly adv ised of  the 
relative d i f f erence in impact (C-negligible , D-adverse , E-maj or adverse) between 
vegetat ion management techniques in particular landscape s e t t ings (low/high sen-
s i t iv ity) . 

Also , are a l l  landscapes either low or high sensitivity? High sens i t ivity is  
generally described on p .  1 2 2 - 2 3 ,  but little  information is provided on low . I t  
would be helpful t o  t i e  t h e  diagrams (Figs . 6-2  and 7-5)  t o  a summary chart indi
cat ing how sens i t ivity l evels are intertwined with contrast rat ing , landscape 
typ e s , etc . 

7 
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Anthony R. Morre 1 1  
1 2 / 3 / 8 2  

L- - 'I / - ' -:-
4 .  Page 6 1 .  I t  seems contradic tory to  state that manual methods (Al t .  2 )  or 
broadcast chemicals (Al t .  4 )  could adapt to or prec lude f eather ing, respec t ively , 
when an unequivocal rej ect ion of f eathering was stated on p .  1 8 8 . 

5 .  Page 88 . The ability of BPA to monitor effects  of control treatments on 
soil , surface wa t e r ,  and ground water appears to be minimal . Although EPA can b e  
assumed t o  be conducting grab samples , they a r e  n o t  mentioned . BPA has only 
three automatic samplers and , from the tex t ,  the reader can only infer they are 
not used regularly or systematically . 

6 .  Page 1 0 6 ,  Table 6-1 . The average total annual prec ipitat ion is shown to range 
from 2-15 or 2- 20 inches in the Columbia Basin ,  High Lava Plains , and Basin and 
Range . We quest ion the representat iveness of the 2-inch value for the low end o f  
the average and think that tee value should oe about 6 or 7 inche s .  

7 .  Page 106 , Table 6- 1 .  W e  quest ion the inclusion o f  only granitic and meta
igneous rocks in the northern Rockie s .  We suggest tha t ,  at  leas t ,  meta-sedimentary 
rocks be included . An exampl e  would be the Belt Formation that occurs along the 
Idaho-Montana border . 

8 .  Page 1 0 7 , paragraph 3 .  We quest ion the discussion tha t ,  ''produc t ivity and 
growth rates are p r imarily a funct ion of mo is ture and temperature relat ionships . '' 
Moisture could be interpreted as meaning prec ipitation , whereas , soil mois ture 
might be what is controll ing p roduc t ivity . For exampl e ,  deep soils with high 
available wa ter capac i t ies are more product ive and support vegetat ion with higher 
growth rates than shallow soils with low available water capac ities , though both 
soils may receive the same precipitat ion and occur at  e l evat ions with comparable 
temperature s .  Al s o ,  soils developed f rom serpent ine parent materials are l ess 
p roduc t ive than soils developed from mos t  other parent rocks , under the same c l i
mat ic environment . We recommend the d iscuss ion be revised to state that produc
t ivity and growth rates . . .  are primarily a function o f  soil moisture , prec ipita
tion , and temperature relat ionships . 

9 .  Page 1 2 8 ,  p a r a .  2 .  I t  is stated that when non mechanical t reatments are util
i z e d , the chance s  o f  increased soil eros ion will b e  minima l . Use o f  soil  steri
lants or long res idue herb i c ides could result in complete veget a t ive kill s .  When 
methods are used that kill or des troy all vegetat ion for long dura t ions , there is  
a potential  for soil eros ion . The document does  recognize that  mechanical methods 
have the greatest potential for increasing soil erosion . 

We recommend that BPA inc lude in the selec ted alterna t ives a requirement that a 
soil eros ion control p l an ,  con t a in ing adequate measures to control soil erosion , 
be developed for a l l  mechanically disturbed areas and those areas treated with 
soil s terilants or  long term residue type chemicals . 

1 0 .  Pages 188 and 1 9 0 .  An overrid ing concern is the inc lu s i on of two categorie s :  
( 1 )  abil ity t o  maintain vegetation screens and ( 2 )  ab ility t o  feather right-of-way 
edges as environmental consequence s .  To maintain consi s t ence and logic , environ
mental consequences are more accurately described a s  ( 1 )  loss o f  visual screens , 
and ( 2 )  unnatural vege tative edge s .  The techniques of feathering and selec t ive 
retent ion of material in visually sens i t ive areas are mitigat ion measures and 
should b e  addressed in Chapter 4 .  

1 9  
1 0  
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I 1 2  

1 3  

1 4  

1 5  

Anthony R .  Morre l l  
1 2 / 3 /82  

The content o f  the  " f eathering" paragraph should be reconsidered in its ent irety . 
Several assert ions appear illogical . 

a .  The sta tement ,  " . • •  the ' unnatural ' aspect of the edge is an impac t of 
init i a l  l ine construct ion , "  appears to b e  an illogical and unnecessary d isc laimer .  
Certainly , initial construc t ion occurred a t  a point in time and was initially 
responsible for the impac t ,  but i t  is  the maintenance of this impac t in the form 
o f  vegetat ion management that should be the issue . Without cont inuing human 
intervent ion to maintain these "unnatural edges , "  many would s imply cease to 
exist a l ong with their adverse impac t s .  

b .  I t  l ikewise appears inconsiitent t o  s t a t e  that feathering as a mitigat ion 
measure has been ''el iminated'' from the considerat ion in toto due to  economics and 
polic y .  Economics could j us t i f iably preclude blanket�se o f  a measu r e ;  however ,  
selec t iv e  u s e  of t h i s  technique could l ikely b e  accomplished with no or negligible 
economic impact .  In  any cas e ,  the economics should be dealt  with in Table 4-3 
under Treatment Cos t .  

The statement that BPA "does not prac t ic e  f eathering" appears t o  be  inappropr iate 
in the context o f  an obj ec t ive d iscussion o f  environmental consequence s .  Feather
ing is s imply one technique to mit igate the impact o f  unnatural vege tative edges 
as is  the prac t i c e  o f  placing large piles of vege t a t ion debris at c r i t ical v iew
points to d isrupt l ines  and provide wildlife  c over . Therefor e ,  feathering should 
not be  d ismissed at  this point in the manuscrip t .  

1 1 .  Page A-6 .  Fate and Dis tribut ion i n  the Environmen t .  W e  sugge s t  that the d is
cuss ion be expanded t<l"include the following addit ional fac tors that change the 
e f f e c t  o f  herbic ides by changing the carbohydrate levels  or d i s t ribu t ion in plants 
that are af fec ted : ( 1 )  temperature and t ime of applica t io n ;  ( 2 )  t ime of day when 
herbic ide is  appl ied ; ( 3 )  age of the p l an t ;  and (4 ) s tage of p l ant growth at the 
t ime o f  appl i c a t ion . In add i t ion , there is a need for add itional d iscussion of 
soil moisture and i t s  importance on successful herbicide resu l t s .  

1 2 .  Page A-6 . Chemical Fate and Distribution i n  the Environment . W e  sugges t you 
add a table that shows fc;r:-the-h°erbic ides discUSs�such parameters as wa ter solu
b i lity , degree o f  adsor'Ptivity to so i l  colloids , soil persis tence a t  common u s e  
ra t e s ,  and appropriate t ime o f  p lacement . Variuus amounts of this type of infor
mation are included in the appendix narrat ives , howev e r ,  i t  is very d i f f icult  to 
make c omparisons o f  the chemical prope r t ie s  o f  herb icides and their interact ions 
with the soil as well as the plant community , in the way the data is  p resented . 
Furthermore , an add i t ional table would be useful that shows the stage of growth 
for various plants when herbicide applicat ion is most e ff ec t ive , even though this 
could b e  handled by s t a t ing that herbicides should be  a p p l ied according to the 
manaufactorer ' s  instruc t ions . 

We appreciated the opportunity to review the subj ect  document . 

cc : (w/att . )  
G .  Margheim, Environmental Coord inator , Ecologi-

cal Sc iences Staf f ,  S C S ,  Washington , D .  C .  

1 6  
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WJ4_.__ 
CHARLES F .  LEMON 
Director 

E.  Andreucce t t i ,  State Conservationis t ,  SCS , Dav is , CA 
V .  HadC' rlie , State Conservat ionis t ,  SCS , Boz eman , MT 
A .  Garris�n ,  State Conserva t ionist , S C S ,  B o i s e ,  ID 
J. Kanalz , State Conserva tioni s t ,  SC S ,  Portland , OR 
L. Brown , State Conservationist , Spokane , WA Attachments 
S. H. Fuch s ,  Head , Ecol . Sc i . S t a f f  , ,�TC , Port land , OR 
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T.i.ble 8a.  Agncu l t ura.J herb1i.:iJes: types,  transpon modes,  toxic1lics, and persistence in soil 

Common Names of 
Hcrb1i.:1des 

Al;llhlor 
Amt.'tr}nc ' 
A mu rule 
Arnbm 
A l ;azmc 
!:!J rban 
Dcnel in  
!:len�ulldc 
Bcn1a20n 
Hi t"no>. 
Brom.!l"ll 
Bro1110>.ynil 
B u • �  !ate 

CJrnd)hc Arid 
CD A A  
CllLC 
ChlorJmben 
('hlorbromuron 
C'h loro-w.:u ron 
Chlorrrorh..im 
('yanJ11ne 
C �  Lloat"5 

2 . 4·0 Acid 
2 . 4-0 Amine 
2, 4 - 0  L�t"r 

Oalapon 
2. 4·DO 
OCPA 

01. i l lJ!t.: 

D1, amh.i 

n1�il lob�· n 1 I  

D 1 m t r J 1 n i n c  

0 1 noseb 
Dq,hcnJn11d 
D1q u;i. 1 
D1uron 
DSM A  
f ndn t ha l1 
[ PTC 
rcnJc

5 

/ "cnuron 
r1uomc1 uron 
r 1uorud1!('n 
Cl!  rl 1u\att.' 
horror�lin 
L1nuron 
\WR 825 1 
.'.!CPA 
\lctnhuzm 

\1u!tna1c 
\1onuton 
.\1 5\IA 

NartJ!am 

w 

O"\ 

00 

Predominanl 
Chcn11cJl ('\;m 1 

Tramport 
Mode 2 

AM SW 
TZ sv. 
Tl w 
CB w 
Tl SW 
CB s 
NA s 
AM s 
DZ w 
AR s 
DZ w 
NT SW 
CB s 
AS s 
AM w 
CB SW 
AR w 
U R  SW 
UR s 
CB SW 
Tl SW 
CB SW 
PO w 
PO w 
PO s 
A L  w 
PO s 
A R  s 
CB s 
AR w 
NT s 
N A s 
PH SW 
A'1 w 
CT s 
UR s 
AS s 
PH w 
CB SW 
AR SW 
U R  w 
UR SW 
AR s 
A L  s 
NA s 
U R  s 
A\t SW 
PO SW 
Tl w 
CB w 
UR SW 
AS s 
AR w 

To�iclly 3 
Approximate 

Raf, Acute Pcrmtem·e 

Oral LD1 0 , 
Fish

4 LC u ,  i n  Soi.I, 

mg{kg 
mg/li!Cr days 

1200 2.J 40·10 
1 1 1 0 Lo.,.. 10,.id1y 10·90 
2500 >lO J S .JO 

> 8000 • 5000 2 5 4 0  
1080 1 2 .6 100.soo 
I JlO � 1 . 3 20 

8 0 0  6 0.03 J 20 · i l 0  
1 10 0 72 500·700 

1 1 00 1 90 
4600 1 .8 40-60 
llOO 1 0 100 

l l O  O.Ol 
4500 4.2 40.SO 1 > 40 

100 2 .0 2 0 .4 0  
8 5 0  4 9 20.40 

llOO 6 7 .0 40-60 
2 1 50 0 .56 
J 100 I > 1 5  100400 
l l OO o J O J 20·260 

314 4 .9 
2000 4 l 1 20.220 

110 Q > 5 0  1 0 ·30 
3 10 I > 1 5  J O .JO 

lOO.Sll 1 4 .5 1 0 ·30 
6590 > J OO J S .J O 

JOO 4 0 
1000 > l OO 400 

l9l l 9 1 2 0  
1 0 2 8  J l  
) 1 60 1 0 ·20 60· 1 8 0  
JOOO 6.1  90·1 2 0  

l 7 ' 10 0.4 J S .JO 
910 l l .O 9 0 . J B O  
400 1 2 .J > lOO 

J400 > 60 200·l00 
600 > ll 

JS L i l  
I J60 1 9  0 JO 
1 1 80 7 j  llO·lOO 
6400 ll Jo.210 
1 900 1 0 > 60 

llOOO 0 . 1 8  
4J20 Low toxicity l l O 
5000 Toxic l lO 
llOO 1 6 .0 1 2 0  
6J J  J 1 2  
650 J O 0 JO.J80 

J 9 JO > J OO l l0.200 
SO I 0.29 80 

JlOO 1 .8 JlO·JlO 
700 > ll 

1 110 > 180 20-60 

/_ - 1// - .:: � 

Table 8 a .  Agricultural herbicides: types, transporl modes, toxicities, and persistence in soil--{ continued) 

Tox1c1ty 3 

Predominant 
A p rroximatr 

Common Names of Permt cncc 
Chemica1 Class 1 Transport Ra!, Acute fish,. LC, � ,  Herbicides 

Modr 2 • Ora! LD1 0 ,  1n Sotl, 
m}!/k!? 

m1?/ltter days 

Ni1ralin N A  s 2000 low to\.icity 
Nitrofen PO s 2630 To>.K 
Oryz.al.in AM s > 1 0000 lo1,1, 1 0 >.1d1y 
ParaquJt CT s ! S U  I!> 400 > 500 
Pebulatc5 CB s 92 J 1 1 6.3 50-60 
Phenmedipham CB s 2000 1 0 20 100 
Pkloram A R  w 8200 2 5  llO 
ProOurahn NA s 2 2 00 To>.11. 320-640 
?romctonr5 Tl s 1 1 5 0  9 > 1 .0 > 400 
Promciryne5 TZ s 3150 9 > l .O 3080 
Pronamidc5 A M  s 5 6 2 0  6 0 · 2 7 0  
Propachlor5 AM v. 1 1 0  I J 30-50 
Prvpani15 AM s 1 184 > 1 0  0 1 ·3 
Prop.izmc5 Tl s 5000 > 1 00 200400 
Prop ham CB w 5000 6 3 2 20..f.0 
Pnazon DZ w 2lOU 1 2 4 0 30<>0 
Sllvcx PO SW 3 1 5  Q 0 36 
SimJzine Tl s 5000 l 0 200-400 
2 . 4 .  l·T PO w JOO 0 .5 · 1 6  1 
TCA A L  w 1110 J )  > 20(1(1 20·10 
Terb.icit DZ w 5000 1 4 8 6 100 
Terbutrync5 Tl SW 2400 LO\\ ! O \ l C l 1 }  20.1 0 -nal la t c5 CB s 1 6 1 5  4 9 3 0 4 0  
·iritl uralin N A  s 3700 ' 0  I 1 2 0· 1 R O  
Vernolatr5 CB sv. 1 6 2 5  9 6 lll 

1 Chem1Lal 1 }  pc dc�ii.:nJliun�·  A l ,  alirhatic acids, AM, amides and an1!1dcs, AR, aromat1l aods and ester<.  A S .  ar�en1..:ah . . \ll . 
l·.irbamatc� and thiocarbamates: cT. CJtion1cs,  O Z .  d i a�e�; ,.., A ,  n1troanilmcs, NT. nunle�. PH,  phcnoh and d 1�;b O \ }  !11: anJ:-
PO, phenoxy compound�. TZ , tri�nes and 1ria;;J"e � .  U R .  ure-;;; - -

l Where movement ot h;b1c1dt.'s 1 n  runoll  trom trWed !1eld� occun.� denotes those chem1c.i ls th.11  '' i l l  mos1 li�cl� moH' 
primarily w11h the 'rd11n C' n 1 .� denolC\ those thJt wilt 111os1 J 1�e l) move rrm1anl) 1,1, 1 1 h the "' a1er, and � dcnut"s tho�e th:i!  \\ i l l  
m o s l  hkely m o � c  in arrreciJb!c propor tio n with both s e d i m e n t  a n d  "'" IJ \ (' f .  

J [ \ pressed as the lrth;i! dose , o r  lethal  rnncentration, l o  50,,_ o f  the lrst  animals  ( L D 1  e o r  LC1 0 ,  respective!� ·) .  
,. 4 8 - or 96-llour LC 1 0 for b l ue�dl� or rJ1nbow trout, unless otherwise srcctf1cd 
5 Trade name, no corrc�pond1n� common name exists. 
6 24 ·ho ur LC1 0 •  
7 For �old 11sh 
1 for ki111fish. 
9 for spot :� L C 1 oo, 

For mu!lcl .  
I l r or harlcq uin n�h l l For catflsli 
1 4  For sunfoh. 

4Q 
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Re sponse t o  So i l  Con s e r va t i on S e r v i ce L e t t e r  of Dec ember 3 ,  
1 9 8 2  ( No .  4 1 ) 

1 .  I t  i s  not t r ue t h a t  " th e  b a s i c  p r e m i s e  o f  t h e  d r a f t  E I S  
i s  t h a t  veg e t a t i on w i l l  b e  c o n t r o l l e d /e l i m i na t ed b y  h e r b i 
c i d e s " . The p r e f e r r e d  p r o g r a m  a l t e r na t i ve i nc l ud e s  t h e  
ava i l ab i l i t y o f  manua l ,  b i o l og i c a l  a n d  chem i c a l  m e t hod s f o r  
u s e  i n  spe c i f i c  m a n a g e m e n t  s i t u a t i on s .  T r e a t m e n t s  a r e  
s e l ec t ed f o r  spec i f i c  s i t e s  b a s e d  o n  cons i d e r a t i o n  o f  
e n v i ronment a l ,  econom ic , a n d  m a nag e m e n t  f a c to r s .  Gu i d e l i n e s  
used b y  E P A  i n  s e l ec t i ng i nd i v i du a l  t r e a t me n t s  a r e  d es c r ibed 
i n  t h e  Ch a p t e r  5 sec t i on o n  T r e a t m e n t  S e l e c t i on G u i d e l i ne s . 

2 .  S e e  Ge nera l Response A .  

3 .  I n i t i a l  r i ght-of-way c l ea r i ng c a n  d om i na t e  a l oca l 
la ndscape i n  some f o r e s t  s i t u a t i on s .  Subs e q u e n t  v e ge t a t i o n  
m a n a g e m e n t  a c t i v i t i e s ,  a s  a g e n e ra l r u l e ,  a r e  r e l a t i v e l y  
m i n o r  compa r e d  t o  the i n i t i a l  i n t r u s i o n  c a u s ed b y  l i n e 
cons t r u c t i on .  

4 .  Th e p o s s ib i l i ty o f  p e r s i s t a n t  h e r b i c i d e  e f fe c t s  on 
changed land uses is  recog n i ze d  i n  the Cha p t e r  7 s ec t i on o n  
L a n d  U s e s . App l i c a t i ons o f  g r a n u l a r  a n d  p e l l e t i z e d  h e r b i 
c i d e s  a r e  a v o i d e d  i n  a r e a s  t h a t  may b e  subsequen t l y  p l an t ed 
to c r op s ;  t h i s  i s  a m i t i g a t i o n  m e a s u re p r e s e n t l y i ncor
por a t ed i n  the p r e f e r r e d  a l t e r na t i ve ( s e e  M i t i ga t i o n  Mea s u r e  
No . 4 5  i n  Ta b l e  4- 5 ) . 

5 .  Di s c u s s i o n  o f  p ot e n t i a l  r e s i du a l  i mpa c t s  o f  h e r b i c i d e s  
on soi l produc t i v i t y  h a s  b e e n  a d d e d  t o  Tab l e  4- 3 .  

6 .  P e r s i s t ence o f  phy totox i c  amou n t s  o f  h e rb i c i d e  i s  t h e  
i s s u e  o f  concer n .  Tab l e  7 - 1 1  a d e qu a t e l y  prov i d e s  i n fo r m a 
t i on on t h i s i s s u e . 

7 .  Ra t i ona l e  f o r  potent i a l  i mp a c t  r a t i ng s  i n  Tab l e  4 - 3  h a s  
b e e n  a u g m e n t e d  t o  bet t e r  exp l a i n  the r e l a t i ve d i f f e r e n c e s  i n  
p o t e n t i a l  i mpac t s  among vege t a t i on management method s .  

8 .  D i s c u s s i on s  i n  Chap t e r  6 a n d  7 sec t i o n s  o n  Vi s u a l  
Re sourc e s  h a v e  b e e n  a ugmented t o  show t h e  c o n n ec t i on s  among 
h i g h  s e n s i t i v i t y  land scapes and l a nd s cape s et t i ng type s .  

9 .  The r e f e renced " r e j ec t i o n  o f  f eathe r i ng "  i n  Ch a p t e r  7 
h a s  b e e n  d e l e t e d . 

1 0 .  BPA ' s  mon i to r i ng i s  more e x t en s i ve t h a n  t h e  r e f e r e nc ed 
d i sc u s s i o n  i nd i ca t e d , The d i s c u s s i o n  ( Chap t e r  5 s ec t i o n  on 
Lle ve l opn1 e n t  o f  Veget a t i on Ma nagement P r e s c r i p t i ons ) h a s  been 
a ug m e n t e d  t o  be t t e r  cha ra c t e r i ze DPA ' s  h e rb i c i d e  mon i t o r i ng 
a b i l i ty .  At t h e  p r e s e n t  t i me ,  EPA does not mon i t o r  g round
wa t e r , a l though such mon i t o r i ng a t  substa t i o n s  h a s  b e e n  

R e s  o n s e  t o  S o i l Con s e r va t i on S e r v i ce Le t t e r  o f  Decembe r 3 ,  
1 9 8 2  No . 41 cont d 

i d e nt i f i ed a s  a m i t i ga t i on m e a s u r e . A l s o  s e e  Ge n e r a l  
Response c .  

1 1 .  Pr e c i p i t a t i on v a l u e s  i n  Tab l e  6 - 1  h a v e  b e e n  c o r r ec t ed . 

1 2 .  I n d i c a t e d  c o r r ec t i o n  h a s  b e e n  mad e . 

1 3 .  Fo r m s  o f  m o i s t u r e  t h a t  i n t e r a c t  w i th t h e  opera t i ona l 
e n v i ronmen t  o f  a p l a n t  i nc l ud e  both s o i l a n d  a t mosph e r i c  
moi s t u r e . A s  you h a v e  poi n t ed o u t , both i n f l ue n c e  p r oduc
t i v i ty .  The word i ng o f  t h e  text h a s  b e e n  ame nd e d  a s  
sugge s t ed . 

1 4 .  EPA proposes t o  u s e  s o i l s t e r i l a n t s  a nd l ong- r e s i d u e  
h e rb i c i d e s  t o  a c h i e v e  comp l e t e  vege t a t i on con t ro l  o n l y  i n  
two s i t ua t i on s : 1 )  i n  s u b s t a t i on sw i t chya r d s  a nd 2 )  a ro u nd 
t h e  b a s e s  o f  wood e n  power pol e s . Subst a t i on sw i t ch y a r d s  a r e 
cons t r u c t e d  on g r ound t h a t  i s  l e ve l l ed a nd g r a v e l l ed ( s e e  
F i g u r e  3 - 2 ) ;  dr a i na g e  s y s t e m s  i nc l ud i ng c a t ch b a s i n s  a nd 
d r a i n  p i pe s  a r e  i ns t a l l ed t o  c o n t r ol s u r f ac e  r u no f f .  
Eros i o n  f rom substa t i on s w i t chya rd s i s  n eg l i g i b l e . Around 
wooden p ower p o l e s ,  v e g e t a t i on i s  c o n t rol l ed i n  an a r ea 
e x t e nd i ng outwa r d  approx i m a t e l y  three feet f r om t h e  b a s e  of 
a pol e . E r os i on h a z a rd s f r om s uch sma l l  s ca t t e red a r e a s  a r e  
m i n i ma l . EPA does not propose t o  u s e  mecha n i c a l  equ i pm e n t  
i n  i t s  veg e t a t i on m a na g eme n t  p r ogr am . B a s e d  o n  t h e s e  
cha r a c t e r i s t i c s  o f  the pr e f e r red a l t e r na t i v e ,  so i l  e r o s i o n  
d u e  to E P A  v e g e t a t i on management w i l l  b e  m i n i ma l  a nd a soi l 
e ro s i o n  c o n t r o l  p l a n  i s  n o t  nece s s a ry . 

1 5 . The d i sc u s s i on o f  p o t e n t i a l  i mpac t s  on V i s u a l  R e s o u r c e s  
i n  Chap t e r  7 h a s  b e e n  rew r i t t e n  t o  ac commod a t e  t h e  s ug g e s 
t i on s  o f  th i s  c omme n t . 

1 6 .  Th e c i t e d  p a r ag r aph h a s  b e e n  r e w r i t t en t o  a c k now l ed g e  
m a i n t e n a n c e  o f  11 u nn a t u ra l 11 e d g e  a s  a p o t e n t i a l  i mp a c t  o f  
cont i n u i ng v e g e t a t i on m a n a g eme n t . Ri gh t s- o f -w a y  w i l l  rema i n  
h i gh l y  v i s i b l e  i f  t a l l -grow i ng vegeta t i o n  i s  t o  b e  p r e v e n t e d  
f r om e x c e ed i ng c l ea r a nc e  c r i t e r i a .  

1 7 .  Di s c u s s i o n  o f  econom i c  a nd pol i c y  a spec t s  o f  " fe a th e r 
i ng "  h a s  b e e n  s h i f t e d  t o  t h e  Ch a p t e r  4 s ec t i on o n  M i t i g a t i on 
Measu r e s . 

1 8 .  The s u g ge s t i on s  o f  a d d i t i on a l  f a c t o r s  to h e  d i s c u s s e d  
i n  t h e  He rb i c i d e  Background S t a t em e n t s  a r e  apprec i a t ed . Th e 
s ugg e s t i ons , howeve r ,  appe a r  to p e r t a i n  p r i ma r i l y  t o  t h e  
a c t i v i t y o f  h e rb i c i d e s  i n  p l a n t s .  I n  con t r<.l s t ,  t h {.' f oc u �> o f  
t h e  B a c k g r o u n d  S t a t em e n t s  i s  t h e  l e v e l  o f  t o x i c o l og i c a l  
h a z a r d  f o r  h u m a n s  a n d  t h e  e n v i ronme n t  a s s oc i a t ed w i t h eii c }1 
h e rb i c i d e . Th e r e qu e s t ed a d d i t i on a l  i n f o r ma t i o n  i s  m o r e  
appropr i a t e l y  ava i l ab l e  f rom o t h e r  s ou rce s .  
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R e sponse t o  Ma r i lyn P .  Boys e n  L e t t e r  o f  De c e mb e r  1 ,  1 9 8 2  
fN0.-421 

1 .  S e e  G e n e r a l  Response A .  

2 .  S e e  Gene r a l Respo n s e  A .  

3 .  O f  t h e  appro x i ma t e l y  8 4 , 000 a c r e s  o f  BPA r i gh t -o f - w a y  
requ i r i ng b r u s h  c o n t r o l ,  o n l y  t w o  p e rc e n t  o r  approx i ma t e l y  
1 6 80 a c r e s  a r e  owned i n  f ee by G P A .  Sugge s t i o n s  f o r  c h a ng e s  
i n  BPA ' s enab l i ng l eg i s la t i o n  shou l d  b e  add r e s s ed t o  the 
U . S .  C o ngr e s s .  S e e  General Re spo n s e  D .  

4 .  As a g e n e r a l  r u l e , broad c a s t  chem i c a l  appl i c a t i o n s  a r e  
r e s t r i c t e d  t o  d e n s e ,  u n i f o r m  s t a n d s  o f  t a rg e t  v eg e t a t i on 
( s e e  Cha p t e r  5 s ec t i o n  on T r ea t m e n t  S e l ec t i on Gu i d e l i n e s  a n d  

T a b l e  5 - 1 ) .  

5 .  Mi t i ga t i on M e a s u r e s  3 a n d  1 3  ( Ta b l e  4 - 5 ) a r e  p r e s e n t l y  
i nc o rpo r a t e d  i n  t h e  BPA 1 s  p r e f e r r ed a l t e r na t i v e . Mea s u r e s  
1 5 ,  1 6 ,  1 7 ,  a nd 2 0  h a v e  b e e n  i d e n t i f i ed b y  t h i s s t udy a s  
m e a s u r e s  t o  f u r th e r  r e d u c e  t h e  l i k e l i hood o f  a d v e r s e  
i mpac t s .  S e e  G e n e r a l  Respon s e  E a nd G .  

6 .  Mi t i g a t i on Mea s u r e  1 3  ( Ch e m i c a l  Me thod s - - now 
numbered 3 3 )  h a s  b e e n  i d ent i f i e d  by t h i s  s t udy ; s ee G e n e r a l  
Re spons e  E .  

7 .  M i t i ga t i o n  M e a s u r e s  8 ,  9 ,  1 0 ,  a n d  1 1  ( Br o a dc a s t  
Ch em i ca l  Methods - - now numbe r e d  4 1 ,  4 2 ,  4 3 ,  a n d  4 4 )  h a v e  
b e e n  i d en t i f i e d  b y  th i s  s t ud y ;  they a r e  n o t  pr e s e n t l y  
i nc o rpora t e d  i n  t h e  propo s e d  a l t e r na t i ve . S e e  G e n e r a l  
R e s p o n s e s  C a n d  E .  

8 .  S e e  Com m e n t  Respo n s e  4 abov e . 

9 .  Re g a rd i ng d i u ron , s e e  Re sponse No . 1 2  b e l o w .  
2 , 4 - D ,  s e e  Genera l Re s o n s e  I .  

Reg a rd i ng 

1 0 .  At r a z i n e  i s  p r o p o s e d  f o r  u s e  by BPA o n ly i n  e n c l o s e d  
s u b s t a t i o n  s w i t chya r d s  f o r  w e e d  c o n t r o l .  Tii e r e f o r e  po s s i 
t i e s o f  s t r e a m  c o n t a m i na t i o11 a r e  v i r t ua l l y  non e x i s t e n t . 

1 1 .  Bu f f e r  zones a r e  obs e r v e d  a long a l l  bod i e s  o f  wa t e r  
( i nc l ud i ng s t r eams , pond s ,  s p r i ng s , s eeps , a nd a r e a s  o f  h i gh 
wa t e r  t ab l e ) d u r i ng u s e  o f  d i c a mba h e r b i c i d e s . S e e  � i t i q a 
t i on Mea s u r e  2 4  ( Ta b l e  4 - 5 )  a n d  T a b l e  5 - 1 . For e x a mp l e ,  
d i c amba i s  n o t  u s e d  w i th i n 1 0  f e e t  o f  a wa t e r  body . B e t w e e n  
1 0  a nd 5 0  f e e t ,  d i camba c a n  o n l y  be u s ed i n  s p o t  t r e a t me n t s  
s u ch a s  c u t  s t ump o r  ba s a l  s t e m  s p r a y  a p p l i ca t i on s .  n e t w c e r1 
50 a nd 1 0 0  f e e t , d i camba c a n  be app l i ed o n l y  a s  a spot  
t r e a t m e n t  o r  g r o u n d -b a s e d  broa dc a s t  t r e a t m e n t . For a e r i a l  
appl i ca t i on s ,  100 foot bu f f e r  z o n e s  m u s t  b e  o b s e r v e d . 
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Re spo n s e  t o  Ma r i lyn P .  Boy s e n  Le t t e r  o f  De cemb e r  1 ,  1 9 8 2  ( No . 4 2 ) (cont ' d ) 
1 2 .  D i u ron i s  p r oposed f o r  u se by BPA on a v e ry l i m i t ed 
s c a l e  f o r  c o n t r o l  of h e rbaceous w e e d s  a t  s ub st a t i on s .  
Po s s i b i l i t i e s  o f  e n v i ronmen t a l  h u m a n  e xp o s u r e  a r e  m i n i ma l .  
Th e Rube nch i k  e t  a l  ( 19 7 3 )  d a t a  a r e  a noma l o u s  a n d  w i l l  
rema i n  s o  u nt i l  add i t i ona l e x p e r i m e n t a l  w o r k  i s  done . EPA 
h a s  not c l a s s i f i ed d i u r on as a c a r c i nog e n .  

1 3 . Monuron i s  u s ed o n ly w i th i n  s u b s t a t i o n s  f o r  weed 
cont r o l ; pos s i b i l i t i e s  of e n v i ronme n t a l  human expos u r e  a r e  
m i n i ma l .  

1 4 . B u f f e r  zones a r e  o b s e r v e d  d u r i ng appl i c a t i on s  o f  
p i c l o r a m  ( s e e  Tab l e  5 - 1 ) . 

1 5 . B u f f e r  zones a r e  o b s e r v ed d u r i ng app l i ca t i o n s  o f  2 , 4 - D  
e s t e r  f o r mu l a t i on s  ( s e e  Tab l e  5- 1 ) . Th i s  s t udy h a s  f u r t h e r  
i de n t i f i ed a n  a dd i t i on a l  m i t i g a t i on m e a s u r e  t o  p r e vent 
cont a m i na t i o n  o f  wa t e r  bod i e s  by 2 , 4 - D  e s t e r  ( s e e  Mea s u r e  
4 4 ,  T a b l e  4 - 5 ) . 

1 6 .  S e e  G e n e r a l Re spo n s e  E .  
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Mr . Anthony R .  Morre l l  
Envi ronmental  Mana ger  
Bonnevi l l e Power Admi n i s tra t ion  
P . O .  Box 362 1 ,  Ro ut ing  Code SJ 
Portl a n d ,  Oregon 97208 

Dea r Mr. Morre l l :  
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I wou l d  l i ke to thank you fo r the opportun i ty to review and comment 
on the Draft Envi ronmental Impact Statement/SPA Transmi s s i on Faci l i ti es 
Vege ta t ion  Mana gement  Program.  

Al though  the document is  thorough and we l l -wri tten i n  cove r i n g  a 
w i de range of i s sues , the State of Montana wou l d  l i ke to o ffer the 
enc l osed  comments . 

I l ook fo rwa rd to rece i vi ng your fi n a l  document .  

Atta chme nt 

&·� 
TED SCHWHWEN 
Governor 

A .  

B .  

c .  

D .  

E .  

F .  

I 

AREAS OF MAJOR CONCERN 

The s ta te must be a s s ured that B PA i ntends to comp ly w i th state 
water q ua l i ty standard s , espec i a l l y  i n  A- C l osed waters heds . State 
l aw pro v i des tha t n o  pesti ci des may be used in  A- C l osed  waters heds . 
I f  a wri tten a g reement i s  necessary to i ns ure tha t no pest i c i de s  
a re used , t h e  Department o f  Hea l th a nd Env i ronmental Sci ences  wi l l  
d raft the a greement .  

On page  20 1 ,  the  s ta tement " . . .  there i s  no s tate pes t i c i de a c t ,  
i s  i ncorrect . T h e  Monta na Pes t i ci de A c t  ( T i t l e  8 0 ,  Chapter 8 ,  MCA ) 
i s  a dmi n i stered by the Monta na Department of Agri cul ture . 

The D E I S  i s  i n formati ve for scope and background data , but  i s  very 
general w i th regard to vegeta t i o n  removal throughout the s i x- s tate 
regi on i n  the Pa c i fi c  Northwe s t .  Monta na ' s  vegeta t i o n  v a r i e s  
w i d e l y  and  i s  o b v i o u s l y  d i ffe rent from the Paci fi c c o a s t  a rea . 
Speci fi c  data i s  needed about Monta na ' s  vegeta t i o n  probl ems as they 
re l ate to B PA ' s  ri ght-of-ways and  s e l ected methods of vegeta t i o n a l  
remova l . 

There a re exi s t i n g  S PA ri ght-of-ways i n  Montana .  Vegeta t i o n  
removal  data from exi s ti ng  Montana prog rams i s  co l l e cted , a s  stated  
i n  the  DE I S ,  i n  a computer sys tem , R01�DATA. Data for tlontana 
s hou l d be made avai l a b l e  and used to eva l uate the p roposed removal  
p ro g ram.  Poi nts to cons i der are : l ocati on o f  ri ght-of-way , type 
o f  vege ta tion  to be  removed (and compari son to p roposed s i tes ) , 
method of remova l ( chemi ca l or mecha ni ca l ) , s pec i fi c  chemi c a l  used  
( i f  any ) at  each l o cati on , type of app l i ca t i o n ,  chemi c a l  concentrati o n ,  
prox i mi ty of l ocati o n  to pop u l a t i o n  a rea s ,  a verage w i n d/1veather 
data ; a n d  frequency a n d  duration  o f  chemi cal appl i cati o n ,  s uccess  
rate , a s  we l l  a s  a ny ma l functi ons  and  the i r  s cope .  

The DE IS  appears  to fa vor chemi cal  usage , but  lacks  defi n i t i ve 
s tatements that chemi ca l s  wi l l  actua l l y  be use d .  That p o i nt s h o u l d  
be  addressed  c l ea r l y  a n d  di rect l y .  I f  mechani cal  cutti ng i s  used , 
the method o f  d i spos i n g  of cut mate r i a l  shou l d  be i denti fi ed . I f  
the refuse i s  t o  b e  b urned , the SPA must observe the cond i t i ons  i n  
Mon tana ' s  Open Burni ng Reg u l ati on ( 1 6 . 8 . 1300 A . R . M .  � �) and  
work i n  coope rati o n  w i th the  Ai r Qua l i ty Bureau and  the  Smoke 
Management Program. 

The management program as  p re sented i n  the D E I S  appears l i mi ted to 
a cons i dera t i o n  o f  i n  p l ace ri ghts- of-way and conta i ns no s pec i f i c  
d i s cu s s i o n  o f  i n i ti a l  s i te preparati o n ,  c l ea r i ng , etc . The F E ! S  
wou l d  b e  s trengthened b y  addres s i n g  thi s ma tter because i n i ti a l  
s i te preparation i s  i mportant i n  de termi n i n g  the future mana gement 
o p ti ons  of the ri ghts-of-way vegeta t i o n .  

I n  the des cri pt ion  o f  ta rget vegetati o n  (pages 1 1- 1 5 ) , t h e  d i s c us s i o n  
o f  mana gement for ta 1 1  grow i n g  o r  otherw i se haza rdous  trees i s  
l i mi ted to those w i t h i n  the ri ghts-of-way ' s . Where SPA 
ri ghts -of-way pass  thro ug h fores ted s ta te-owned l ands , trees 
outs i de the ri ghts - of-way may pose  s i mi l ar  probl ems as  they ma t ure 
and i n c rease  in he i gh t .  Th i s  s ubj ect shoul d be addressed  i n  the 
F E I S .  

I 
I 
j 2  

3 

1 4  
5 
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7 
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Page 2 

G .  

H .  

T h e  DE I S  does n o t  a p p e a r  t o  a d d r e s s  B PA ' s  p o l i cy o f  ri g h t - of-way 
w i d th as i t  a p p l i e s  to da ngerous trees a d j a c e n t  t o  t h e  
ri g h t - o f-1,ay . The s ta t e  c o u l d s up p o r t  a B P A  p o l i cy s p e c i fy i n g a 
p e r i o d i c  s e l e c t i ve remova l of d a n g e r  t r e e s  as p a r t  of a n  overa l l  
management p r o g ra m .  

T h e  p re fe rred a l terna ti ve d o e s  n o t  i n d i c a t e  t h e  mecha n i c a l  methods 
o f  mana geme n t . The  s ta te fee l s  t h a t  m e c h a n i c a l  methods , a s  i nc l u d e d  
i n  o t h e r  a l te r n a t i ves , w o u l d s t re n g t h e n  the p r e f e r r e d  a l te rna t i ve 
w i t h a v i a b l e and prove n ma nagement too l .  The a d  d i  t i  o n  o f  s p o t  
c h em i c a l  t re a tme n t  t o  the p re ferred a l terna ti ve i s  a l s o conrne n d a b l e .  

T h e  management p o l i cy d i s c us s i o n does n o t  a d d re s s  l a ndowner noti f i c a t i o n  
b y  B P A  p r i or to the i n i t i a t i o n  o f  m a na geme n t  rel a t e d  a c t i v i t i es .  
A s  a p a r t  o f  a ny s ucces s f u l  vegeta t i o n  mana gement p r o g r a m ,  B P A  
s h o u l d c o n t a c t  l a n downers a n d  a d j a ce n t  l a ndowners befo re a ny 
m a n a geme n t  a c t i v i t i e s a ffecti n g  or p o t e n t i a l l y a f fe c t i n g  vegetati o n  
w i th i n  o r  a d j a c e n t  t o  t h e  ri g h t s - of-way a re underta k e n .  Thi s i s  
e s p e c i a l l y  i mp o r ta n t  w h e n  chemi c a l  trea tment i s  a component o f  the 
mana geme n t  a c ti v i ty .  I n  p a s t  i ns ta n c e s  w h e re B P A  h a s  c o n t a cte d the 
Depa rtme nt o f  Heal  th and  Envi ronme n t a l  S c i ences p r i o r  to the u s e  o f  
chemi c a l s ,  a c c e p ta b l e a l terna ti ves have  b e e n  d e v e l oped f o r  u s e  i n  
t h e  mana gement p ro g ra m .  

7 

8 
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Respo n s e  t o  Montana O f f i c e  o f  t h e  Governor Le t t e r o f  
December 3 ,  1 9 8 2  ( No .  4 3 )  

1 .  BPA i n t e n d s  t o  f u l l y c omp l y  w i th Mon t ana s t a t e  w a t e r  
qu u l i t y s t a n d a r d s .  T h e  Mont a n a  Depa r t m e n t  o f  Hea l th a n d  
E n v i r on m e n t a l  S c i e n c e s  shou l d  c on t a c t  B P A  1 s Upper C o l u r:-,h i a  
Area R i gh t -o f -Way Ma i n t e n a n c e  Spec i a l i s t  i n  S p o k a n e , WA t o  
e ns u r e  t h a t  h e  i s  c og n i z a n t  o f  a ny over lap b e t w e e n  " r, - C l o s cd 
Wa t e r shed s "  a n d  BPA r i gh t s - o f -way . I f  s u ch ove r l a p  d o e s  
e x i s t ,  w r i t t e n a g r e e me n t s  c o nc e r n i ng BPA 1 s  v e ge t a t i on 
management prac t i c e s  may be approp r i a t e .  

2 .  The s t a t em e n t  r e g a r d i ng M o n t a n a  p e s t i c i d e  l e g i s l a t i on 
h a s  been cor r ec t e d . 

3 .  The t yp e s  o f  d a t a  a n d  a n a ly s i s  r e q u e s t ed i n  t h i s  
comment a r e  con s i d er e d  a t  the s i t e -spec i f i c  l e v e l  o f  
t r e u tm e n t  s e l e c t i on a nd i mp l em e n t a t i on ( s ec Ch a p t e r  4 
s ec t i on s  on D e v e l o  m e n t  o f  Ve e t a t i on Mana eme n t  Prc s c r i n
t i on s  a n d  T r e a t m e n t  S e l e c t i on Gu i d e l i n e s  . Th i s  p r o g r a m 
ma t i c  E I S  e v a l u a t e s  the veg e t a t i o n  con t ro l  met hod s t h a t 
wou l d  b e  a v a i l a b l e  f o r  BPA to u s e  i n  g e n er a l  t yp e s  o f  
s i t u a t i on s .  

Th i s  E I S  h a s  i d e n t i f i ed a m i t i g a t i on m e a s u r e  t h a t  wou l d  
make a va i l ab l e  t h e  t y p e s  o f  d a t a  r e q u e s t e d  i n  t h i s comme n t  
a nd c o n s i d e r e d  i n  s e l e c t i o n  o f  i nd i v i du a l  s i t e - s p ec i f i c  
t r e a t m en t s  ( s e e  No . 1 7  i n  Tdb l e  4- 5 ) . Th i s  m i L i g a t i o n  
m e a s u r e  i s  not pr e s e n t l. y  i nc o rp o r a t ed i n  B PA 1 s  p r e f e r r e d  
p r o g r a m  a l t e r na t i ve .  S e e  Gen e r a l  Respo n s e s  E a n d  G .  

4 .  BPA ' s  p r e f e r red a l t e r na t i v e a s  e v a l u a t e d  i n  t h i s  E l S  
wou l d  i nc l u d e  chem i c a l  m e t l1od s f o r  u s e  t o  c on t r o l  v e g e t � 
t i o n .  The c}1 c m i c a l s  t h a t  wou l d  b e  i nc l uded i n  t l1 e  p r cJg r a m  
a r e  e v a l u a t e d  i nd i v i d ua l ly i n  Herbi c i d e  BackgrotJ n d  S t A t e 
m e n t s  i n  App e nd i x  A ( a l s o  s e e  Chap t e r  7 sect i on on P u b l i c  
Hea l th ) . At t h i s progr amma t i c  l e v e l  o f  a n a l y s i s ,  h� , 
no d e f i n i t i ve s t a t em e n t  c a n  be m a d e  tha t che1r. i c a. l s  v.'0 1 1 1 d  h e  
u s e d  a t  a n y  p a r t i c u l a r  s i t e . Ind i v i d u a l  s i t e - s pe c i f i c  
t r e a t m e n t  s e l ec t i on i s  d i s c u s s ed i n  Chap t e r  5 .  

5 .  BPA d o e s  not propo s e  t o  b u r n  s l a sh ;  s l a s h  wou l d  b e  
e i t h e r  ch i pped or l opped a n d  s c a t t e r e d . 

6 .  The comm e n t  i s  c o r r e c t t h a t  i n i t i a l  c l c u r i 11g  i n f l u e nc e s  
s ub s e q u e n t  m a nagement opt i on s  f o r  r i gh t - o f - w a y  v e g e t a t i o n .  
Th i s  E I S , l1owev e r , p e r t a i n s  o n l y  t o  veget a t i on m� n�ge1nent  o n  
e x i s t i ng r i gh t s - o f - wa y . Th i s  c on c e r n  i s  appr opr i a t e  for 
e n v i ronmen t a l  ana l y s e s  o f  new t r a n s m i s s i on l i n e fJr opo sa 1 s .  
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R e s  o n s e  to Montana O f f i c e  of t h e  Governor L e t t e r  o f  
Dec e m b e r  3 ,  1 9 8 2  No . 4 3  c o n t ' d  

7 .  T r e e s  g r o w i ng o f f  r i gh t s-o f-way m a y  i nd e e d  p o s e  h a zard s 
f o r  t r a nsm i s s i o n  s y s t e m  r e l i ab i l i ty .  EPA po l i c y  i s  to 
d e t e r m i ne c ompen s a t i on a n d  obt a i n  p e rm i s s i on t o  cut f r om 
own e r s  o f  d a ng e r  t r e e s  b e f o r e  remov i ng them . BPA w i l l  
c o n t a c t  M o n t a na f o r e s t  a d m i n i s t r a t o r s  b e fore c u t t i ng d a ng e r  
t r e e s  on s t a t e  f o r e s t  l a nd s .  BPA ' s  p e r i o d i c  t r a n s m i s s i o n  
l i ne i n spec t i on s  i d e n t i fy d a n g e r  t r e e s  t o  b e  s e l e c t i ve ly 
r emoved . 

8 .  Your p r e f e r ence f o r  u s e  o f  m e ch a n i c a l  a n d  spot chem i ca l  
m e t hods i s  a c k nowledged . 

9 .  Yo u r  p r e f e rence f o r  l a ndown e r  not i f i ca t i on i s  a c k nowl
edged . S e e  Gen e r a l  Respons e  G .  
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Anthony R .  Morre l l  
E n v i ronme n t a l  Manager 
Bonne v i l l e Power Adm i n i s t r a t i on 
P .  O .  Box 3 6 2 1 -SJ 

Re�y 1 0  27 20 

0.,, De cembe r 3 ,  1 982 

L Port l an d ,  OR 9 7 208 

e 

Dear !·Ir . Morre 1 1 :  

T h a n k  you f o r  the oppor t u n i ty to comment o n  the f i r s t  d r a f t  of the Veget a t i on 
Man ageme n t  E n v i ronme n t a l  Impact St ateme n t .  Af t e r  rev i ew of t h e  d o c umen t ,  
several  comme n t s ,  concerns and r e q u e s t s  h ave s u rfaced . For ease i n  referra l ,  
p a g e  numbers f rom t h e  document are i nc l uded where appl i c a b l e .  

( P a g e  I V )  

( P a g e  V )  

( P age 1 1 2 )  

Why were al t e r n a t i v e s  3 a n o  4 i n  m i t i gat i o n measures not 
i n c l uded in  t h e  pref e rred a l te r n at i v e ?  T h e s e  refer t o  
mon i t o r i n g  the f a te of h e rb i c i de s  ( i n  g r o u nd ano s u rf ace wa ter ) 
u s e d  at h i 9h app l i c a t i o n  rates f o r  s u b s t a t i on weed contro l and 
res t r i c t i on s  on u s e  of 2 ,  4-D e s ters where pos s i b i l i ty of 
c o n t am i n at i n g a q u at i c  ecosystem s  e x i s t s .  

� e  are i n terest

.

ea i n  h av i ng a s ummary o f  BPA ' s  water mon i to r i n g  I p r o g r am a n d  r e s u l t s  and a contact n ame w i th wh i c h to d i s c u s s  2 
s t u d i e s  i f  we oe s i re them to mon i t or as prov i d ed on page 88 . 

A concern w i th t h e  do cument i s  t h at i t  g i ve s  no me n t i o n to the 
Bu l l  Run W a t e r s h e d  wh i ch i s  m a n a g ed u n d e r  s p e c i a l l eg i s l at i on by 
t h e  Forest Serv i ce w i th a c t i v i t i e s  coo r d i nated w i t h  the C i t y  of 
Por t l and . The B u l l Run Water s h e d  i s  p er h a p s  the l a r g e s t  
excl u s i v e s u r f a c e  water s o u r c e  u s e d  i n  t h e  f ac i f i c  No rthwe s t ,  I 3 f u r n i s h i n g  water for t h e  Ci ty of Port l a n d  ano s u r r o un d i n g  
metropo l i t an are a .  Does t h e  scope o f  t h i s  document i n c l u d e  t h i s 
a r e a ?  The Hanfora -Ostrander Tr ansm i s s i o n L i n e  p a s s e s  th r o u g h  
t h i s  waters h e d , yet i t  i s  not s h ow n  o n  any i n c l uded map a s  a 
power transmi s s i on l i n e  route . 

Fs.-620.'.l-1 1 16-80� 

l/1 ' _.,, .J 

An i s s u e  not a d d re s s ed i n  the E I S i s  t h e  r i s k of f i r e i n  a s p r ayed powe r l i n e 
r i gh t -of -way a re a .  I n  conJ u nc t i o n  w i t h  t h i s  i s  the po s s i b l e  h a z a r d s  o f  t o x i c  
smoke t o  f i r e f i g h t e r s  s h ou l d  a f i r e o c c u r  i n  t h a t  a r e a . 1 4 
W i th r e g a r d s  to Bu l l  R u n  Wate r s hed , s l a s h  t re atment addre s s e d  i n  t h e  o r a f t  E I S  j 5 
i s  not comp l e te and seems to be me n t i oneo a l mo s t  as an a f t e r t h o u g h t . 

P l e a s e  note t h at w i t h a l t e r n a t i v e s  i n v o l v i n g power tool s or e q u i pment on 
F o r e s t  Serv i c e l an d s , u s e  mu s t  meet t h e  �t . Hood Nat i on a l  F o r e s t  f i re 
precau t i on sche d u l e .  

P l ease t ak e  t h e s e  comme n t s  i n to cons i d e r a t i on when e v a l u a t i n g  and rewr i t i n g  
the f i n a l  e n v i ronme n t a l  i mp a c t  s t ateme n t . 

S i ncere l y ,  

Ar��- � 
G E N E  Z I MMERMAN 
Di s t r i ct R a n g  

c c :  Haro l d  Lange , S . O .  

' -------..., 
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R e s  o n s e  to U S DA F o r e s t  S e r v i c e ,  Co l u mb i a  Gor e Ra n e r  
Di s t r i c t  Le t t e r  o f  Decemb e r  3 ,  1 98 2  No . 4 4 )  

1 .  S e e  G e n e r a l  Re spon s e  E .  

2 .  P l ea s e  c o n t a c t  BPA ' s  Bra nch o f  Tra n s m i s s i o n  Li n e  
Ma i n tenance i n  Vancouver,  WA f o r  i n f o r ma t i on on the w a t e r  
mon i t o r i ng progr a m . 

3 .  F i g u r e  2 - 1  a n d  o t h e r  BPA S e r v i c e  A r e a  maps c o n t a i n ed i n  
the E I S  a r e  t o  prov i de a conc eptua l  u n d e r s t a nd i ng o f  the 
g e n e r a l  l o ca t i on s  a nd e x t e n t  of t h e  BPA t r a n sm i s s i on 
s y s t em . Th e maps do not a t tempt to show a l l  BPA t r a n s 
m i s s i on l i ne s  b u t  r ather s i mp l i f i ed concep t ua l rou t e  
l oc a t i on s .  Some c o r r e c t i o n s  h a v e  b e e n  m a d e  on the m a p s  t o  
be t t e r  p o r t r a y  t h e s e  r o u t e  loca t i on s . 

I n  a g e ne r i c  s e n s e ,  the scope o f  th i s  E I S  d o e s  cover 
the Bu l l  R u n  W a t e r shed a n d  the H a n ford-Os t r a nd e r  T r a n s
m i s s i on Li n e . S e e  Chapt e r  7 sect i o n s  on Wa t e r  Qua l i ty a nd 
Pub l i c  H e a l t h ;  a l so s e e  G e n e r a l  Re spon s e  c .  

4 .  Do s t  ( 1 9 8 2 )  a n a l yzed the haza rd t o  f i re f i gh t e r s  f r o m  
i nh a l i ng smoke p r o d u c e d  f rom h e rb i c i d e- t r e a t ed v e g e t a t i on . 
He con s i d e re d  f o u r  repre s e n ta t i ve herb i c i d e s ,  2 , 4-D , 
d i ca mba , p i c l o r a m ,  a nd g l yphos a t e ;  t h e s e  f ou r  a c t i ve i ng r e 
d i e n t s  a r e  tho s e  proposed for u s e  b y  B P A  i n  r i gh t -o f -way 
f o l i ag e  t r ea t men t s . By the t i me t r e a t ed v e ge t a t i o n  wou l d  b e  
combu s t i bl e ,  h e rb i c i d e  wou l d  have d e gr a d e d  to a b o u t  2 5 - 5 0  
p e r c e n t  o f  t h e  or i g i na l  a pp l i c a t i o n .  

Do s t  ( 1 9 8 2 )  conc l u d e d  tha t each o f  the f o u r  h e rb i c i d e s  
wou ld d eg r a d e  i n  b u r n i ng p l a n t  m a t er i a l  to p r od u c t s  r ep r e 
s e n t i ng no h a z a r d  to p e r s o n  i nha l i ng t h e  smok e .  T h e  abs e nc e  
o f  h a za r d  i s  d u e  t o  the e x t r em e l y  l o w  or n o ne x i s t e n t  
concent r a t i on s  o f  tox i c  degrada t i on produc t s  i n  s mok e .  

5 .  T r e a t m e n t  o f  s l a sh o n  N a t i onal Fo r e s t  l a n d s  i s  spec i 
f i ed i n  R i gh t - o f -Way Manag ement P l a n s  deve loped coop e r a 
t i ve l y  b y  B P A  a nd For e s t  S e r v i c e  p e r so n n e l  ( s e e  Cha p t e r  8 
s e c t i on on Perm i t  f o r  R i g h t -o f -Way on Pub l i c  Lan d ) .  
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Mr.  Anthony R .  Morrell 
Department o f  Energy 
B onnevil l e  Power Administration 
P . O .  Box 3 6 2 1  

""'' lo 1 950 

o... nrc 3 1ss1 

L Port land , Oregon 9 7 208 

Dear Mr . Morre l l :  

We have reviewed the DEIS f o r  BPA Transmission Faci lities Vegetation 
Management Program (DOE/EIS-009 7 ) . The s ta t ement is well prepared and 
covers the subj ect in a very thorough and pro f e s s ional way . Our general 
commment s  are as fo llows : 

In genera l ,  our consensus is that of agreement with the preferred 
alterna t ive which allows several methods ( inc luding chemical) for  
vegetat ion management . Howev e r ,  we do  sugge s t  that  only those 
herb icides which have the least harmful total impact and are least 
persistent in the environment be  considered for u s e .  Biological control 
shou ld be  emphasized where possib l e .  Where danger of  open water 
contaminat ion exis t s ,  the use of  2 , 4-D ester f ormu lations should be  
comp letely eliminated . Also , the width of  buf f er zones  adj acent to open 
water should be  inc reased or at  l east  open t o  inc rease in specific 
case s .  Heavy pr ecipita tion areas with s teep drainages need wider buf fer 
zone s .  

The issuance o f  this EIS would be  a good s tep  f orward toward better  
long-term right-of-way management and  would  probably e liminate the need 
for review and comment s  on an annual EI S f or this same activit y .  The 
right-of-way management p lans , as  r e f e rred to on p age 239 of the 
sta tement , are excel lent tools for  anticipating many of the ' coordination 
problems we might otherwise fac e .  They have no t ,  howeve r ,  be en wri t ten 
t o  anticipate all the details in a given year ' s  program of  changes that 
might occur f rom year to year . Further , the p l ans are incomplete  or 
obsolete on some of our National Fore s t s .  Therefore , the vegetation 
management work program for any given y ear mus t  be  subj e c t  to review on 
a case-by-case b asis by appropriate Forest Superv isors of  our National 
Fore s t s  where work is pl anned in order to have management of  National 
Forests proceed in a fully cooperative and coordinated manner . 

1 1 
1 2 
1 3 
1 4  
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Mr . Anthony R. Morrell . // ::.,. - -"" 

Specific  Comments 
The proposed use of  Tordon 1 0 1  be tween Towers 9 3 / l  and 8 7 / l  could 
comp le t e ly e l iminate  the ground cover and leave unsigh t ly b rush s tems 
which might require clipping and d i sposal .  This would bare the soil and 
sub j e c t  these erosive s o i l s  to the p os s ib ility of s lumping and eros ion . 
We suggest that mechanical cont rol would leave the brush roots intact 
and protect the s o i l .  Though mechanical control would not  last as  long 
as  chemica l ,  the environment gains would be  worthwhi l e .  

Page 54  - I tem 7 - Biophysical Criteria . The statement i s  made that 
"Mo s t  r ight s-of-way will  remain dedicated to transm i s s i on-line uses for 
the foreseeab le  f uture . "  We believe this should b e  changed to r e f lect  
multiple use o f  the ROW ' s .  Spec i f i ca l l y , we refer t o  Chris tmas-tree 
p lanting and cutting,  vegetation for  wildlife use , and cont inued 
vegetat ive con trol  t o  maintain an edge e f f ec t . 

Page 54  - I tem 8. The statement is  made that 1 1No currently 
listed or proposed , threatened or endangered p lant or animal species  
w i l l  be  adversely a f f ec ted by BPA ' s vegetat ion management p rogram . "  We 
sugges t  this statement be  changed t o  r e f le c t  the chance o f  threatened or 
endangered s p ecies b eing p r e sent such as  bald eagle , p eregrine f alcon , 
or griz z ly bear . These conf lic t s  could occur on the Targhee National 
Forest within exi s t ing BPA rights -of -way . 

�1 2  - Noxious Weed s .  Musk thistle  in Teton and Bonnevi l l e  
Countie s ,  Idah o ,  n e e d s  t o  be  added . Other s p e c i e s  might also b e  
identified  in t h e  annual p e s t icide-use p lan . Where app ropriate , the 
Counti e s  of  Broadwater and Jefferson , Montan a ,  should be  added to  county 
l i s t s .  

Page 188  s t a t e s  that BPA d o e s  n o t  practice  " f eatheri ng" o f  rights-of-way 
edge s .  In areas o f  significant viewing quality , i t  may b e  neces sary t o  
use  a l l  availab le t e chniques to mitigate vi sual imp a c t s .  

There i s  gener a l ly a good recognition and d iscuss ion of  wild l i f e  and 
fish and their habitats  and the potential e f fe c t s  of  the various 
alt e rnatives on wildlife and f ish . Evaluation criteria are identified  
and alternat ives  are compared in a f airly conc i s e , easy-to-read f orma t .  

We appreciate the opportunity t o '  review and comment on this dra f t  
environmental impact  s tatement . 

Sincere ly , 

<fL�� 
Deputy Chief 
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R e s  o n s e  t o  U S DA F o r e s t  S e r v i c e  ( Wa s h i n  ton O f f i c e )  Let t e r  
o f  Dec emb e r  3 ,  1 9 8 2  No . 4 5 )  

1 .  The E I S  h a s  conc l u d ed t h a t  t h e  h e rb i c i de s  p r oposed f o r  
u s e  by BPA d o  n o t  p o s e  s i gn i f i c a n t  publ i c  hea l th or e n v i ron
m e n t a l  h a z a rd s ,  g i ven t h e  p a t t e r n s  a nd r a t e s  of appl i c a t i on 
proposed by BPA ( s ee Chap t e r  7 s e c t i on on Publ i c  Hea l th ) . 
S i t e- s p ec i f i c  t r e a t m e n t  s e l ec t i on wou ld be b a s e d  on c o n s i d 
e r a t i on o f  soc i a l ,  ecolog i c a l ,  a nd econom i c  c o n s e q u e n c e s  o f  
u s i ng t h e  a v a i l a b l e  c o n t r o l  me thod s .  

2 .  S e e  Ge n e r a l  Respo n s e  A .  

3 .  E l i m i na t i on o f  u s e  o f  2 , 4 - D  e s t e r  formu l a t i o n s  n e a r  
w a t e r  bod i e s  h a s  b e e n  i d e nt i f i ed a s  a m i t i ga t i on m e a s u r e  b y  
t h i s  E I S ;  howeve r ,  th i s  me a s u r e  i s  n o t  p r e s e n t l y  i ncorpor
a t ed in t h e  p r e f e r r ed a l t e r na t i v e .  S e e  Gene r a l  Re spo n s e  E .  

4 .  S e e  G e n e r a l  Response c .  BPA ' s  program o f  mon i to r i ng 
s u r f a c e  wa t e r s  d u r i ng a nd a f t e r  ae r i a l  h e r b i c i d e  app l i c a 
t i on s  h a s  shown t h a t  the b u f f e r  z o n e s  p r e s e n t l y  u s ed a r e  
a d e qu a t e  t o  p r e v e n t  h a z a r d s  t o  h u m a n  o r  e n v i ronme n t a l  
h e a l th . ( Se e  Chapter 7 s ec t i on o n  Publ i c  H e a l th . ) 

5 .  Na t i on a l  Fo r e s t Supe r v i s o r s  a n d  BPA Area Ope r a t i o n  a n d  
Ma i n t enance Mana g e r s  a r e t o g e t h e r  r e spon s i b l e  f o r  t h e  
prepa r a t i on o f  d e t a i led s i t e -spec i f i c  mana g e m e n t  p l a n s  f o r  
B P A  r i gh t - o f - w a y  on Na t i on a l  Fo r e s t  l a n d . Th e s e  c oope r a t i ve 
management p l a n s  a r e  d e v e loped to m e e t  bo th BPA a n d  Na t i on a l  
F o r e s t  ob j e c t i ve s  ( s ee Ch apt e r  8 s ect i on on P e rm i t  f o r  
R i gh t -o f -Way on Pub l i c  La nd ) . 

6 .  The s t a t ement abo u t  s o i l p r od uc t i v i ty h a s  b e e n  changed 
t o  r e f l ec t  the comp a t i b l e  mu l t i p l e  uses o f  r i g h t -o f-way 
l a nd s .  

7 .  Th e pot e n t i a l  f o r  a d v e r s e  i mpac t s  o n  t h e s e  spec i e s  i s  
d i s c u s s e d  i n  the Chapt e r  7 s e c t i on o n  Endangered a n d  Thr e a t 
e ned W i l d l i f e .  Ou r a n a l y s e s  conc l uded t h a t  n o  a d v e r s e  
i mpac t s  wou l d  occu r  d u e  t o  BPA ' s propo s e d  veg e t a t i o n  m a n a g e 
m e n t  progr a m . Ve g e ta t i on m a n a g e m e n t  on r i gh t s-o f-way i n  
f o r e s t e d  a r e a s  w i l l  enhan c e  hab i t a t  f o r  g r i z z l y  bea r s  by 
i nc r e a s i ng m a s t-produc i ng p l a n t s  a nd by open i ng t r a ve l  
cor r i d o r s .  

8 .  M u s k  th i s t l e  h a s  b e e n  a d d ed t o  t h e  r e f e r enced l i s t o f  
common nox i ou s  w e ed s .  

9 .  The r e f e r e n c ed s t a t e m e n t  h a s  b e e n  d e l e t e d ; BPA may 
p r a c t i c e  " f l� c \ t- h e r i ng "  in c t• r t a i r i L� X c L"'p t i o n a l c c...1 s e s  l o  
n1 i t i g a t 0  v i s u a l r e s o u r c e  i mp <l c t s .  
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Mr . Antho ny R.  Mo rrel l 
E n v i ronme n t a l  i·la n a g e r  
B o n n e v i l l e  P o w e r  Admi r. i s trati o n  
P .  0 .  B o x  3 6 2 1 - S J  
Portl a nd ,  O r e go n 9 7 208 

Dea r rlr . : 1orrel l :  

Th i s  i s  i n  res p o n s e  to Mr . Peter Johns o n ' s l e tter reque s t i ng o u r  re v i ew o f  
y o u r  Dra ft E n v i ronme n t a l  Impact Statement for the Transmi s s i o n  Faci l i t i e s 
V e g e ta t i o n  Mana geme nt Program . 

Si nce the i mp a c t  o f  v e g e ta t i o n  manageme n t  o n  B PA transmi s s i o n  corri dors 
cro s s i n g  Corps of E n g i n e e rs admi n i s tered l a nds i s  not s peci fi c a l l y  a ddres s e d , 
we re q u e s t  that any v e g e ta t i o n  ma n i p u l a t i o n  or c o ntrol  a c t i v i t i e s  occurri n g  
o n  these l a n d s  b e  prearranged between the B PA a n d  the a p pro pri ate Corps o f  
E n g i neers Di s t r i c t  O f f i ce . 

We note o n  y o u r  l i s t o f  agenci es rec e i v i n g the E I S  that the Po rtl a n d  and 
S e a t t l e Di s t ri cts were i nc l ude d ,  b u t  the Wa l l a  W a l l a  Di s t r i ct was mi s s i ng . 
I n  o r d e r  to e n s u re a p pro p r i a te c o o r d i n a t i o n  i t  i s  s u g g e s te d  that they be 
i nc l uded w i th the o t h e r  Di s t r i c t  O f fi ces i n  a l l  f u t u re corres pondence . 

�e a p prec i a te the o p po r tu n i ty to re v i ew a n d  comme n t  on the E I S .  

S i ncere l y ,  

� 
D .  E .  OLSON 
Ch i e f ,  Pl a n n i n g  Di v i s i o n  

2 

Re spon s e  t o  Depa r t me n t  o f  Army Corps o f  Eng i ne e r s  Le t t e r  o f  Dec embe r 2 ,  1 9 8 2  ( No .  4 6 )  

1 .  P l e a s e  c o n t a c t  t h e  BPA A r e a  R i gh t -o f-Way M a i n t e n a n c e  
Spec i a l i s t s  r e spon s i b l e  f o r  B P A  f ac i l i t i e s  on s u c h  l a n d s  t o  
e s t ab l i sh a g r e e m e n t s  r e g a r d i ng not i f i cat i on . 

2 .  The Wa l l a  Wa l l a  Di s t r i c t  w i l l  be i nc l uded i n  f u tu r e  
c o r r e s pondenc e .  
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Re spon s e  t o  G .  C .  Flyn t - Dea s on Le t t e r  o f  December 5 ,  1 9 8 2  
( No .  4 7 )  

1 .  You r  p r e f e r e n c e  i s  a c knowl edg e d . See G e n e r a l  Re spons e  B .  
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M r .  An t hony R .  Mo r r e \  I 
E n v i ronme n t a l  Ma n a g e r  
Bon n ev i l l e Powe r Admi n i s t ra t i on 
P . O .  Box 362 1 , Ro u t i n g Code S J  
Por t l a n d ,  O R  9 7208 

Dea r M r .  M o r re l l :  

Decemb e r  1 ,  1982  

D r a f t  E n v i ronme n t a l I mp a c t  S ta temen t 
B . P . A .  T r a n s m i s s i on Fa c i l i t i e s Veg e t a t i on M a n a g e m e n t  P r og ram 

"'/ � - _- -· 

We h a ve r e v i ewed the s u b j e c t  docume n t  a n d , b a s e d  on o u r  own expe r i ence , f i n d 
t h e  d i s c u s s i o n of ma nageme n t  a l te r n a t i ve s  to be comp l e t e  a n d  acc u r a t e .  

VJ T h a n k  you f o r  t h e  oppo r t u n i t y to comme n t . 
00 

� V e r y  t r u l y  y o u r s , 

7/1. // dt-'� 
M .  V .  S t i ma c ,  M a n a g e r  
L i ce n s i ng & Regu l a t i on 

Puge· Soun0 �� & Lig"' (or";)dnv P.Jget P�r 8c:1ld rig Bellevue. Washington 980)9 (206) 454 6363 

Re s onse to Pu e t  Sound Power a nd Li h t  Com an L e t t e r  o f  
Dec embe r 1 ,  1 9 8 2  No . 4 8  

N o  c ommen t s .  
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Panhandle 
Environmental 
League 

De Nrr.tcr 2 ,  1 982 

Mr . Anthony R, Horrell 
E nviron.rie n tal Mana5er 
B o'1r.c villo Po'·"r Ac!J!!ini stration 
P.O.  2ox J621-SJ 
� o r �l:.i�d , 02 97208 

Dear Mr, Morrell : 

. �/ ', . 

Chapter o� the 
Idaho Conservation League 

P.O. Box 963, Sandpoint. Idaho 83864 

Cn t!3half of the Pe s ti �ide s Task Force o� the Panhandle EnvirorJ:l"ntn.l League 
Chap7.e!" of :,:-, 9 Idaho Conservation Leagu� , I •..rould liko to re spond to t�c Bon.�� ville 
Po�nr A..-l..rlini s tra'4:.ion ' s  D:=-aft E nvironrnen tal Ire.pa ct Sta t.on:.ont entitled, uTrnn smi s sion 
Facili tie s Vece tation Manavr..'9 nt Program." released in Septem'x r ,  1922. 

After revi:r ... '1.ns the control T"'.e thods outlined in C han:e rs 3 and 4 of t::.G EIS,  
I belic·Je th:.i t ·,ro can only e n�orse the choi ce o f  Altern:.itb" 2 1  the u se of !'lanuo.1 
r.on trool :r.".J t':lo�:J. ':j'e ob� J ct to t!i.o con.:;idcration of your Fre !'e rrcd Al te rn;itiv� l J  
becausa o �  7,he int3ntion o f  herbi cido use by both [;pot a.nd broadcas t  ::;prayin� ,  

Cli.:r conNrns arc b a s e d  o n  th<> potential heal t h  a n d  environmental hazards 
invol·rn d • .. �i t:i �r.� use of herbicid03 sprays tha t  the EPA i :i t.ends to u 3e in the ir 
mar.,r,eo:cnt pr8zro.m, sm ci fi cally Tordon 1 OY. , Tordon 101 , forcml a 40 ( 2, 4-D run be ) ,  
E s toron 9 ?  ( 2 , IJ.D e s te r ) ar.d ·,./eedone 1 70. We are al so concerned about the 
potential of �ont.:t.rrti�3.ting d:-inkir.g '.>1ate r suppl ie s ,  fTl.U."licipal ·water she d s ,  s :.rn8.ni.s 
.i.nd lake s as ·,.ro ll ,  I :i  aC':iiti on to these co!lce'rn s ,  •,.re arc que s tionine th'3 potential 
of her'oicice spray dri'.'t, de spi te your mitigation mea su.re s, ,.1hich ·,rould cause 
potential damage •,a adja ce n t  l ands. I would like to no;r present our criticis."15 
o f  thl'? :rs. 

Firs � ,  ir. r-Jvi0win6 pi cl ora..., , "t.hc ir.6rcdicnt in To:.."don ,  in Appenciix A ,  
your �onch1sio:is have t-cen thnt �he hol'•bicid3 pr-esent:; a lo-,.�· haz arU t o  th<J 
publ ic :.i:1'1 t."ia e nviro;-"'"� n t. ".'h� Zn·ri.ron.-r.ental Prote c tion ;\_.,ency (':rt.) re cen tly 
inclu:�ed piclor::.rn 3.S o:i>j of )7 of "ro s tr i c.f:.ed u 3e "  r:e sticido 5  be c::..use of its 
toxici ty, · .. ;hich i:i our vie•.1 doe s not cla .s s i fy it ar " :ro l a tlvoly benign° a ::;  your 
acien ti :'i c re fcre:1ce s she·.-•· Tilo (:e :n rnina ti on that pi �lora.'71 i :::; r:.or.-1:!arcinof;en:'-c 
riakc :; U :i  '..;an ie r ·,rh.:.t you r:lid :-lot � senrch the �ubjl3 c t  m.01-c adca ua b3ly, t/'l'e s t.r-o:1gl,:t 
re c>::J.l'_..,.en-1 t.l-iat .vou :::ansicl9r D:.r. !·iel•tin SJ. 3cule!"' ' s  re :TJarch finc1ir1�3 on :.he 
lf'.',;a rr.i�oscn i '�i:.y o 'f  ! i clora�" tr.a t ·,.;a5 publi ::;hcd in th'3 Jourr.tl o!' roxi ':!olozy a:-.d 
t.nvlronr:cntal !·:r. ;;.l'::i. 8'!". lct:bor ·"°.as .'l le ndir�� pathol o ;;: i ::; t  �or the ;:at.ior.al 
C 1 :i � r  In:·ti t'J.f)J ' s ? � �e r i (�k ( ::aryl�.nd ) S.lne·,�r Tie soarch Ce n 4:e r ,  and his 
findinr;s ;,!-.o'..l.11l  �.::e L'1cludr� d tn you!"' � :::carch ovorviow a :'  pir.lor.:t.7-. WI) ;;.ro 
alar:r.e :: a t  :r.e :-� r-e n "  .. .:'inS.inbs o f  c��o:1ic c fft) -:_: t3 o ::  t."'.e 1lt;C o f  picl or-a:n in 
are a s  li� c::�.arol:e� Caun4' y ,  �:or" .. h Carolina ...:!;r; rJ Tol"don :-ms b"Je n  i-:3 'l"lil y  usad 
�.n L"'.e r.::i :-; t ,  '."': ni:-J.y �"JY t:iiJ u. :; . • ?'o:-e .s ":  s � rvi-.;c. Cancer ra �n s: in this a� a . 
h �n e  :.:ou.!"'�r; i. .1 the !. !1 s t  six j'e :-".'s ":..o • . .:�.e re 4-he r:u.�b� r  of ::.n :;. ths f'r0:'1 �.?.n ·:-J r  is 
60:· �cove t:i0 n J. 1:j c:i3.l avc?"a-;r. , �nri :-i �i!�G• ;�� h ) gh ca:i'::(' '!" ".' 3 tc s  �a:,· bP. 
rol a tt d +_o t:--.e f:e a ·:y U!:e o� �ordon in :.h a t  . . :rn-'.l c.nd t.:d t- :-cl a ti cn�r.ip �::aul�! 

2 

)'age 2 
'/ , _ 

not 1:0 O"/� :!_--l oo1:<JU ··�he n loo1d. !1.� r�t ro "'",�n:.i-:-J. h� :u :.�1 '.� �ff'J r>t�. · -hen l '.  ... ::_:;p; ':'c��1..,n • 

.;� ,"��c also �on�3rn-;G '1.l::: out t:�;"J � !" s i :> t"ln-:� of picl -,-r::\m i� ':.!--. J  .:;oil , "'·� '"' :: :11ly 
if i t  i :::; u :.� :! on :":'J1Jff" :i.i!'":ou:; t�:."r" � s  i�1 :.:--.ro .'�.J.r""..�· .. :n r, -':.  ':.h 1 t  ,1 r� '11 :- o  ,..,1· .... "' -; °t "'",o 
r:iir.;? ·. :c -: t!"::? !"' , S8 CG.'J.S'? ?icl-:J!'r:..� c:in e.1 :,ily l'! O. ".":!-i f:!"O:'l. th� to!� : :''.J::- -:::-•"'.:: : ,  
i f  r:o�  .. ?r� 1r s ,  �hG po+,-:: n ti al o '!:'  '.rat�r �or.t�i!"'.1t!'.)r i �  1;·tJ r�· r�nl :\.� ' l :- � -1  O:'"i 
right .. a f-·,:rn.ysA :.hat :n ...,,_y b3 r.'3 ar st.:. .. � a.'!l r,  o� 1 .-'1:-i.c�o;me r :>; '  $pring :;  or 1·�11 : .  Tho::·e 
arc cu:.c1Acntly suits acros s ":.h0 cou ... .,try ·.ri t!-i util i ty com':JM.ric � .s·1 ::··� :i.. � :�1e 
Geo1�6ia ro·  .. ,"J r Co:npJ.n.V and :t.o AJ.a'.:i.:t.�a ?a-.�� :." : o!".po.nj· :'°::." O;!', (1. 1� �::or. t : ·�:--.·lo· ,,·,'"',': !" S  
't·�ho .::; ::: dri:Lci:i.� ? 1. t?. r  'Je c,.,_:i.; �ontn.:"lir:. 3. : : � --: · . .:1. 1::1. ;;2.cl1')'!"'0.'."'". 1 f:0 ::::- ::.. : · . .  -�.:J 'J : � C  ori 
u ti� i t:,· !"::.::;hts ... Jf-'.�'\:\Y• ·,fr� st::•o;1:•;1:,- re c'T.':" .. '7i:!r.:i th3.t piclo�2>..""l n � ':.  C0 u :-:·}ci :: � �a·.i.:n 
of :.!-'.s po ta:ntJ.r1l �i::k f: 'J  ':h'} e :-r:i!"0-:1."'1'3 � :  anrl. �111l i c  hr!-1.l�':1. 

T"' .,..� v i :: :,rir:,; yo'.:.:..."" o7"'3rvi�·..; o !'  2 , 11_� 1n-:i ::.. :.::: ·;3.r:.o·Js C'J.1\'JO'.l:iJ s ,  -.,;--; ar'2 
extremely surp::i_s2ci ":..'la t. you :nadC! �!-12 '°:'J.7r.e n7, t::.u.'t 2 , 1�-J is " .:t."1on:� ".!-'.I? :-i o :.:. :  
tho:-o-:Ju��Uy te s t:P. d  c:h'.}�.i i::al s "..l :;t!d i�-:. I>3 :; :,  -::o n t.�ols" a�,J. a�ain th a t  : t s  app.copriate 
U3C re sul "'".s in 1. "lo .. ; C-J 3r2e o f  hazri-:d" to :he pt:�l i �  .t;ic! :Lo c::1'::...:::.�cn.:-.'? n" .• 
This i :;  s:i:p:"i si�.s br:? c8.1i::;e ya•1 n�gJ. ::- ct.�d to in"."!l,1:b :..:i ,:;0·...:.r o'r.!rvic ·.�� o: 2 , !  .. _TJ 
r c se £i.!."c� ::: "'�'l1iie s dm1c �hilt .sho-;: 2 , 4-D i·s not a 'o2:1i :?,;i1 �...:�·:..:.. -:::iC..'l in a:.;;· :'c-!":"1 
but i:J3 te.'.ld a pct3;iti g_J.ly d:in�oJro·1s y? sti cide ·,1:-:."."J."1 co!"l :;iC�; .:'in:; �.r.� ri:J< to 

���;�1�n��� ��d t;�������t�0 b�'.)�: s;;��;.�·�� '�;� 1�:��1 ��n��� .J�;��:� ; ;��c=�� �;���' " i . 

2 

Shearer, ·1ie su:·�c .:;t you re·J.i.')·,;r D�. �cube r ' s  �.3.nU3c:r-ip:
. 

;nti:l<:?':'. "C :'..�ci;-.o:B:1:. ci �y 1 3  
o f  2 , 1�-I:: :!. �':--.l o:'o::h�n-:J:·:y2. -::·; 't.ic \�id11 a!1d G:. .. .  ,:: :,en.::.'c: ':" 1 3  :.i·,f} ;o :;, 1:.·.:.:-�� ?. -=: •!:..r:·,:s ::> :  �70· :...!" 
Sol� �ted �:-:n:-bicir10 G :  2 , \--9, 'Ji�"'.1.J.o�n i:!. , 1J i1':!!�-�� �:2'.:1.�t�.1.l� , i·�·u..."'!i �i�J.l i ':y o i." 
1".c tropol i tun Se .'.ltti c ,  fa'!" ::i--!di tion .3.l r8search i:ifo '!":'latio:".. ·.�'n a�<:> ;- a :-: �� �ed 
"':,ha t.  :i.l thml'�h 't.!1e a c�.it;;; toxir:ity a ffe -::t::: �i"l"i� bc Gn ade n u 8. tr:) ly 1:.c :::t0 d a·;  2 , :...- :; ,  
tb3 E.P,\ h a s  ask0d th.1t t,f.o hc rbi ci r!,� b0 :-e .. '!"e c i s � c r.J d  :..o :.nr:l'J.-:� :.:--.� �\ro�i�  
and lon: :.c!"!Tl h-;alth a ff::? ct.s N l 9. tc d to i:s u�e . Tf.i;. r2 .se arch i:. 1 1 1 :J t  b<:!i::::; 

·.�:�i:� ���1 ���� ;�0 i�������3}�;�i�0 c;�:�:1r.;��� t�a� ' ���:-9 
af�:�����·:;�o.�3��· 

toxi·.: as 'l"SDD, should b8 '"':a�� adequately to s te d ,  � spe c i ally sir. �1 r1 i oxi;1c; a!"'e 
bioaccU.1'.ula t:i.�rJ i:1 f.:i.tty ",i s sl:.� 3 .  

'•l i t!-i r�Go.rd to D.J..'J'ltic conta!!i.ina:.:. a n ,  ?: , ·1�-D ha s been ?!'o-re n to t:·� .:i.c�J4:8ly 
to:cic to fi sh, b:.it no ::"!hr-o�ic, l .J ��-lC\""'11 toxi cit'! 3 i:,u:-!:c s '.'J.;r,.-..! 8-3 e n  do:;.::; . 
·.�e o'::: j 3 ct to the U3G of 2 , ��-D r.9.;.!" -:;n. te r so�1"!" � s  !Jtd. �0li0ve 1::-:c 100-f.Ja°: buf:'ar I 4 
zon0 is inadeq'J;j,te ,  and s:iould Oc ex t.end.;d to 1 000 fee t .  ThJ rx:i t::i n tial dar1:;c r 
to fist pol'Uationt; Gnd ::;p."'.l.· ... 'Yl in.s actl·1itie s ,  ;>J.ake the u::;2 of 2 , ..J._J i!i the 
l�or +..h.,..'C s t  � 1 . risky b"..l�ine ss,  P c tt�nti!!l -..,atcr con:.:i.minatio:t and �dj1 ,:--3n t l .1..."1 :i  
de fol i ation i s  p o s s i\:::le whe :-1 ontJ con::dd>:Jrs the po s sibil i ty o f  dropl e t  -Jr i :"t 
�hen z , �  ... T) is appl ie d ae ri.q,lly or vola :il ization .'.) f tnc hP::-bL::i�c t:-.3. t  is p a s Gible I 5 
e ver. 1 ftc r the spray is on the vegetation. 'tie absolutely obje ct to the p-ropo se d 
use of 21 '�-D by t:-.c BPA for the ::;e r� a so n s ,  

In concl·..i :;ion ,. -.:P. fu el "'�h3 t th0 only vi ribl·.3 al �.�rn1 ti v·J f o r  vc:,e t.3. :ion 
rriano.�cr-:'3nt pr.:i. l!ti c e s  is r�an"J.3.l :.:� thods :is outlined L"1 Al t<) rr.:1tiv.; 2. The ti7,e 
and l:ibor (,ocona!'lic ) c o n s trabts that �e sult are e a s ily balar.cod by t:Oo po to n tio.l I 6 
public �8alth and. environ..,�n to.l d·3 tr"i':"t1e n t 1l 0 ffe ct s .  ·1�·0 feel tha t j o b s  are bc t �e r  
than poi.Sons .:i.nd horx1 that you ·will con!:;ider our co:i-�11cnts i n  crnc st . r_-Je aprl:-,_•Jd 
your re ::ear c:i into t:ic various Oiol o '"';ical :r:ethods +}:.:lt are 8X�rir':en t.:il :ir.d hope I you contin•Jt-} t�is • .. ror't< :ind i.�plo:nc n ,  tho se !"'i.C thoJ::; -...;hen !°8 :1. s ible and lir "�e you 7 
to con�inuo e st.1.bl i shing l o·..: c,rmd .. n?:, s to.ble co71p..1 ti ti·.iu plant s pe c ie s .  A r d  ·..re 
hopu that mul tiple use agreeme nts with adja03nt l 1ndo·..me r s  continu� to be I 8 
e n courae;ed. 
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page J 

Tha�< you for yo:ir cons id.J ra tion of our rG:-r!Cl?'k s.  1'/e hope thi s te sti...-nony 
will bo bclude d b t'1·o publi c N•r:!.0•.< of the Draft S I S  :md :h:i.t somo'1ow i t  

·,rill t e  ro n':) c tc d  i!1 ::--.0 Fin--i.l ��rs. ':ie · . .;o�ld apprd c i a te bc inl:; inclu:lcd on 
any .-;i.ailin�:s con� :!"nin,J this p!"'o �:".::.rr. in :...1.is f\.rt.ure , 

SinC''rely,
. 

// ,, ._:",(�. '/::],.,,_ ;;,�� -:;· 
' Fri .z / �·:s.  J:i..nc� 

Ch8.i:pe r� o�a 5k Force P e s t 1 cid.., 

R e sponse t o  P a nhand l e  E n v i ronment a l  League Le t t e r  o f  
December 2 ,  1 9 8 2  ( No .  4 9 )  

1 .  You r  p r e f e r e n c e  f o r  A l t e r na t i ve 2 i s  a c k no w l edged ; s e e  
Gen e r a l  Respo n s e s  B a n d  F .  

2 .  S e e  G e n e r a l  Response H .  

3 .  S e e  Ge n e r a l  Respon s e  I .  

4 .  S e e  G e n e r a l  Re spon s e s  C a nd I .  A l s o  n o t e  t h a t  v e ry 
l i t t l e  a e r i a l  herbi c i d e  app l i ca t i o n  i s  cond u c t e d  i n  BPA ' s  
Upper C o l u mb i a  Ar e a  ( s ee Append i x  C ,  Table C- 3 ) . 

5 .  Pos s i b i l i t i e s  o f  w a t e r  c o n t a m i n a t i o n  by a e r i a l l y
app l i ed 2 , 4-D a r e  m i n i ma l  ( s e e  G e n e r a l  R e s p o n s e  C ) . D a m a g e  
t o  ad j a c e n t  non t a r g e t  veg e t a t i on i s  a l s o  m i n i m a l l y  
poss i bl e .  L i k e l i hood o f  both t h e s e  occ u r r en c e s  i s  r ed u c ed 
by t h e  m i t i g a t i on m e a s u r e s  i nc o rpora t ed i n  the propo s e d  
p r ogr a m . Add i t i on a l  m e a s u r e s  h a v e  been i d e n t i f i ed t o  
f u r th e r  r e d u c e  the l i k e l i khood o f  s t r e a m  cont a m i n a t i o n  ( se e  
No s .  4 1 , 4 2 ,  a n d  4 4  i n  Tab l e  4 - 5 ) . BPA m o n i t o r s  w e a t h e r  
cond i t i o n s  d u r i ng a e r i a l  spray opera t i on s  t o  m i n i m i z e  d r i f t  
a nd v o la t i l i za t i o n  ( s ee No . 3 4  i n  T a b l e  4 - 5 ) ;  f o r  e xamp l e  
a mb i e n t  t empera t u r e  m u s t  b e  b e low 7 0° F a n d  h um i d i t y a b o v e  
50 p e r c e n t  f o r  a e r i a l  app l i ca t i o n s  t o  proc e e d  ( l o w  t empe r a 
t u r e s  a n d  h i gh h u m i d i t y  r e d u c e  v o l a t i l i z t i on ) . 

6 .  S e e  G e n e r a l  Response B .  

7 .  S e e  G e n e r a l  Response A .  

8 .  S e e  Gene r a l  Respo n s e  D .  
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:\nt'.". 'Jn7r : · ·1r r c l l 
::iw.: r oru" e n t '.ll : :anag e r 
P . O .  )'1X 3 6 2 1 - .JJ 
? � � t l nnd , Or c con 0 7 2 C J  

i e c emhe:" 4 ,  1 9 ()2 

/.  '..- � ' ' :-

C o:-:rn o n t s  R e ,-: " r d :. n;:: JPA rnran -,mi s s i on ?ac i l i t i e s  V o e: o t a t C. on 
: :o.naf'.enent Pror-rrun ':Jr o. f t  imv i r orunental Imn a c t S t a t ement 

-:''.>i s d o c ument ·-:as �ppar a n t ly p r oduc e d  to j u s t i fy P. 
:Jr c - cx i s t i n �  s e t  of m c,narremcnt n c t":1o d s .  Th i n  i s  unf o r tunn t e ,  3 ir. c c the p t: o c e s s o f  c 1;-ri.� l i an c e w i  t ':1  -.��) · .. i s  'in o";"""\; o r tuni ty 
f o r  ::.n o. :; cn c �r t o  c :-- i t i c o.l l y  o. s s G :1 s  Tl ' ' t en t i J l  n s.n ager;ent 
o � t i on s  as w e l l  as tho s e  n l r e ::i d y  in u s e .  

1 .  �l t e r n a t i v e s  t o  � u r r en t  ? r ac t i c e s  

The u s e  o f  l '.)w - g r 'Jwing s t ah l o  ve 3 e t a t i on c oniv.un i t i e s 
for r i gh t - of - wny mn i n t e!1 anc e i s  inadequ a t e ly c On s � d e r ed 
in t he Dr : i f t  EIS ( pp 34 , 35 ) , Th i s  method ,  wh i l e  r e qu i r ing 
a s i1b s t lL"l t i a l  i n i t i a l  inve s tmen t ,  o f f e r s  the p v t e n t i a l  of 
mu c h  l o·,;er mai n t enan c e c o s t s  in th e l ong t erm. A ma j o r ad 
v an t age of t he m e th o d  i s  that i t  w ou l d  a l l ow f or a r e du c t i on 
in t : e u s e  of c'1ern i c a l  herb i c i d e s  on t r an sm i s s i on l ine r ight s -
o f - �3 · · . �he s af e ty of he r b i c id e u s e ,  e s p e c i al ly i n h r o ad o u s t  
ap p l i c a t � nn s , i s  � n  many c a s e s  s ; b � o c t  t o  qu e 3 t i on o �  s c i en t i 
f i c  5 r o:.ind s ( I  wi l l  p r o v i d e imp o r t an t  examp l e s  sh o r t ly . ) and 
th e s ourc e of muc:,., pub l i c  c onc c rn , 

Transmi s s i on l i n e  righ t of way mainten ance t:'1 r ou;::h 
e s t a b l i shment of s t a b l e  l ow- gr o·.;i ng ve g e t a t i ')n i s  n CJ t  inc luded 
i n  any o f  the m an ag ePJe n t  o p t i on s  p r o l' o s c d  in the D r a f t  :SI ') .  
Thi s i s  und e r s tand ab l e s in c e  t'1e l a c �t o f  d a t a  o n  t h i s n e th o d  
F1a' -: ::: s b1 e a s s e s sment o f  trLe envi r orunc:i t a l  imn a c t s  an� c o s t 
e f � e c t i v e:-ie n s  i:-;r; o [l s i b l e  • .  ' ' ?i.J r t h e r  r e n c e..r c h

. i s  n ("; � d e d . 1 1 ( p  35 ) 
Eu t � a b l e  3-5 ( o  � 4 )  i n d i c a t e s  t h a t  th i s  b ! o l or; i c al mnn e g ement 
t e � · :1 : }  .:e is :1 0 -': c Y o ·:. .:'... , c'. ' . cl e d  on 8.n c x� e r -� m e n t a l  h r.. s i s  in 
"3P. l 1 s �r0r_::r 9J"'l .  I th ink th ,., t  t� go�l e r:uneDt cJ..t; e n c 7  t':lat s�cr:.ds 
a s  nu c h  on V 8 � e t o. t i on c on t r o l  a s  the R ? A  d o P s c an nnd shou ld 
d e vo t e  n p o r t ! on of tho s e  f�nd s to inve s t i g a t i on of a n o t o n t i a l ly 
u s e fu l  man'.lr;ement me t'iod . If :;p;\ won ' t  do i t ,  who wi l l ?  

2 .  A s s e s s"le n t  o f  ':!o rh i c i d e  : r s e  Imn ac t 

The apn l i c a t i ' n  method c P.n g r 3 a t ly inf ' u en c o  the env i ron 
n e n t a l  imc a c t  of chem L c c. l  h e rb i c i d e  u s e , Hac : c - a n d - s qu i r t  
a�p l i c a t i on a f f o r d s  a m � c h  lower p r obab � l i ty o f  S '.l � f ac e  

- 2 -

water c on t a_,,-. ' n a t ion t:-. an a e r i a l  a.n-- l i c a t i o n ,  f o r  i n s t '1nc c .  
'Che ·amount of e a c '.1  herh i c i d e  r· r o  o s e d  f o r  u s e  hy !lP .·, i s  n o t  
b r oken down hy a:Jp : i c � t l on r ou t e , ( Ta b l e  3-2,  ':'ah l e  3-3 and 
iqo ci endi x A )  '" ·r n r of o r , I f ai l t o  un d e r s t an d  hm: '.:he env i r o n 
men t a l  i r1n ac t o f  n c r ':1 i c  i d 0  1J s c  c an ':J e t o ta l l y d e f innd  : 1nj_ c s s  
i t  '.l � s  h e e n  p r e - d e t e r m i n e d  t ha t n o n e  of t he ar p l i c a t i on 
me thods l i s t e ci f r e e n  c mc p o •Jnd o o s e  any e n v i ronr:e n t a l  h 8 z a r d ,  
A s  l i. n d i c a t ed ab ove , th i s  i s  s u � j e c t  t o  1 u c s t i o n ,  ; ar t l c 1J l a r l y  
in t h e  c a s e  of h r o ad c a s t  a · p ! i c a t i on o f  ph enoxy hn r h : c i d e s .  

3 , ? CJ b l i c E e a l � h  C0n c e r n 3  

A s e r i 0 u s d e f i c i e n c y  o f  t h e  �::- � f t  -�l: .'1 c on " orns i rn--; o � t a.'lt 
s a p s  i!1 the d ::i t a  b 2 3 e  for 2 , !J. - ' l  c, nd p i c :!. o :' 0.."1 . �. c g nr d i n g  
? , h - 0,  " l ,.,. I{C c on c lu d e d t11 0. t  e x i s t i n 3  d n t ::i  ·,.,i e :- c  i :i ·:i..d r.: � :..: 9. t e  t o  
ev al u a t e the c a r c inoge n i c i ty of 2 , I L - 'l  i n  ::inim a l s a n d  man , 11 

( p  .\- 1 59 )  ;ie g at i ve c ar e  n') g en i c i ty t e s t s  of p i c l o r 2J1l have 
b e e n  f ound inva l i d  bv th e E?.\, s o  th e r e  is n o  r e l i a'C> l c d a t a  
f o r  t h a t  c omp ound . 

The D r ema tu re t e r r i n a t i  cin of th e 2 - y  c ar c .::irc inor;eni  c i ty 
t e s t  of d i c amha (c  "c-5 .? l  sh::i ·i l d c a s t  s • r i o u s  d 1u b t  on the 
negative r e s•J l t s  of t'i a t  s t idy . 1)i c al'lba i. s s c ond on l y  t ') 2 , 1 1 - ) 
among t '.-: e o r g an o ch:'. o r i n e  herb i c i d e s  in t e rm s  of the amount 
p r o · , o s ed f o r u s e .  

Th'.l s ,  some o f  t'1e h e r b i c i d e s  u s e d mo s '; by 3FA 'l av e  
i l l - d i f i n e d c a r c C. n o � e n i c  c o t e !1 t i a l , Th i s  i s  n s p e � i a l l y  s e r i ou s  
s i n c e  t:'1 e y  a r e  a l l  u s ed 1. n  b r oadc a s t  ( i nc · i i  d in::; a e r i a l ) 1.p" l i 
c at i on s t p r o v i d i n c  t h e  ·'l e s t  p o s s i h i :1.. i t i e s  o f  �uman cx � :J s ur e .  
�he �r af t E: s i s  i na d e 1u a t e  h e c aJ s e  i t  l a c k s  imp o r t an t  d a � a  
r e g a r d i n g  a s i g!1if i c an t  a sp e c t  o f  imc ac t .  

Li. .  Imp o r t an t  : ·i t i g at i :m l·'e a s u r e s  �:a t Inc l u d e d  i n  - r on o s c d 
Ac t i on 

In rrable  Lt -5 , 1 .3  und.er " G""1em i c al Yothcrl -:; '' ! ! �o n 1 t o r i n3 
of s � �und�at e r  near s u h s t a t i on s  w i t;1 h � gh he r ;i i c i d e n� p � i c � t i � �  
r a t e s )  is a s s f e �u ar d  thnt shou ' d  b e  • n c l u d c �  i n  a r c s � on s i b l e 
1na:1 a g em e n t  p l an . - Some of t�1e �er b i c � d c �  i nv o 1 v e d  hnv� c an 
s i d G r a h l e  ':Ia.� o r  ":"'loh i �: i t y  and t h e  c on t nm i n " t -:. o n  o f  [;rT1nd· -r · ! t c r  
j_n s u c ':l � a s c �  i B  r, o o r l :,r und e r s t o od . '"rhe 0r ,-:. f t  Z I S  h 'l s  s '..Mn ly 
d i sm i s s e d  t h e s e  c o nc e rn s w i t h �u t  ad e qu a t e  s tu d 7  o f  n o t en � i o. l 
p � o b l etns . 

' � t :r e o.n h11 f :"' e r z o n e s  s :-i o t i .! d h e  r i [_� O r ') t l s l v oh s e :- ve d . "rh l s 
i s  ir:-!!J O r t an t  i f  ·1a t e r  c 0nt .o..1 i n o. t i on n r oh l er. s "  ri. r e  t o  11 e avo i d e d . 
�'or :. n s :. an c s ,  t":.e c 0n t cn t i on t h a t  s t r · · �r: u at -.; r c ont a:--\ in 'l t i on 
by ;� , I L- i s  i n s ' sn if i c · tn t  a � s : m1 e �  t�: .'l t  h ; f �"' . ; '� z rin � s  n r e . 
o b s e r v e d , 1, � \ - 1 ) ::' )  '" t  i s  t':-: e r e f ' "' r  irr:" o r t a  1 t  th G. t  ·..., , , f �' e "'."  
z on e s h n  r 1 �1 · · e -: n.nd '� o n ::. t o l"' erl { '7' ".l .., ,_ e  ) '... - :::::'. . :s , ' lrnr,d r, n. s t  
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1 3 
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';':1 s' ·1 l. c n :!.  · ' : t �'1:L 1 s ) .  ··'h i s  :- :- A. c t i r: e  s'.Lould  he i n �� l , . d eci in  
m o. � a (-:cr.ic:-lt r l  , n s  ·, : s :.n.r; h : · o ·;.. � c  .-: s t  o._ n :  l i " a t i un .l o f  ' : er':J i c i d c s .  

� l/l 
nms d c l l  � 

2"60 ': ·.' ·-12 s � er'1 IJlvd . 
0 s r V ' l l  -i_ i s ,  C'�, e�on '' 7 � 3 J 

Re spo n s e  t o  H o w a r d  R a m s d e l l  Le t t e r  o f  December 4 ,  1 9 8 2  ( No . s o )  
1 .  S e e  G e n e r a l  Re spo n s e  A .  Tab l e  3 - 5  h a s  b e e n  c o r r e c t e d  
t o  show t h a t  e s tab l i shme n t  o f  s t a b l e ,  low-grow i ng ,  p l a n t  
c ommu n i t i e s i s  b e i ng s t u d i ed by U n i v e r s i t y o f  W a s h i n g t o n  
r e s e a rche r s  u n d e r  con t r a c t  t o  BPA . 

2 .  App l i c a t i o n  m e thods f o r  h e rb i c i d e s  p r op o s e d  f o r  u s e  by 
BPA a r e  d e t e rm i ned at the t i m e  of s i t e-spec i f i c  t r ea t me n t  
s e l ec t i on ( s ee Ch a p t e r  5 s ec t i o n s  o n  D e v e l opme n t  o f  
Ve e t a t i o n  Mana e m e n t  P r e s c r i  t i o n s  a nd Tre a t m e n t  Se l ec t i on 
G u i de l i ne s  • Both non-ch e m i c a l  a nd ch e m i c a l me t h o d s  a r e  
con s i d e r e d  a s  we l l  a s  va r i ou s  rou t e s  o f  h e rb i c i d e  app l i c a 
t i on ( s ee Tab l e  5 - 1 ) ,  d ep e nd i ng o n  m a ny s i t e- s p ec i f i c  
f a c t o r s  ( e . g .  type a n d  d e n s i t y  o f  v e g e t a t i o n ,  prox i m i t y t o  
s e n s i t i ve a r ea s ,  e t c . ) .  Th e r e fore a d e t a i l ed b r eakdown o f  
propo s e d  u s e s  by app l i c a t i o n  rou t e  c a n no t  be prov i d e d a t  
th i s  p r og r amma t i c  l e v e l  o f  a n a l y s i s .  

Among t h e  s e v e r a l  a pp l i c a t i on r o u t e s ,  broad c a s t  appl i 
c a t i on s  p r e s e n t  t h e  g r e a t e s t  a l th ough l ow pos s i b i l i t y of 
human expo s u r e  t o  h e rb i c i d e s .  The r e f o r e  a wor s t -c a s e  
a n a ly s i s  o f  t h e  p ub l i c  h ea l th h a za r d  o f  broadc a s t  h e rb i c i de 
appl i c a t i o n s  h a s  b e e n  a d d e d  to t h e  Chap t e r 7 s ec t i o n on 
Pub l i c  He a l th ( a l so s e e  G e n e r a l Respo n s e  C ) . 

3 .  S e e  Gene r a l  Re spo n s e  I .  

4 .  S e e  G e n e r a l  Response H .  

5 .  BPA propo s e s  t o  u s e  d i c amba i n  a c c o r d a n c e  w i th l a b e l  
pre s c r i p t i o n s  approved b y  EPA . A 1 1 wo r s t -c a s e 11 a na l y s i s  o f  
pot e n t i a l  h u m a n  expo s u r e s  t o  d i camba f r om proposed B P A  u s e s  
h a s  b e e n  a d d e d  t o  t h e  Chap t e r  7 s ec t i o n  o n  Pub l i c  H C' a l t h .  

6 .  S e e  G e n e r a l  Re spon s e s  C a n d  E .  Your s uppor t  f o r  t h e  
recommended m i t i g a t i o n  m e a s u r e  i s  a c k nowledged . 

7 .  S e e  G e n e r a l  Re spon s e s  C a n d  E .  You r  s upport f o r  t h e  
r ecommended m i t i g a t i o n mea s u r e  i s  a c k no w l e d g e d . 
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.t. !• '  i. r G  LI.t:!. t .9..1 :..:ar.P. g e r  
3 o i . ; . o v  � l e  hn1 e; r  r.dmi r. i s t r e. t i or. 
P . CJ .  Bax � 5 � 1 - S J  
P o r t l !ir. a ,  OreE; o:: 
9 7:::.c a  

r m :  V e u c+ .: a t l vl. .�Jar.e:..gen:erit Pr c g r arn 

....r . .. w r r � l l ;  

L · 5 / ·  

L' e c e m b c r  1 ,  1 98 2  

i-r o ur t:J..I, ,  
i ; ,  f U "\i  J :"  
'Jt i t  I �  i t; $  

Li p a:. r o v i t:l w  o f  tt1e lJr & f t  :S . I . :J .  for tne B . P . A . s '  Vc bet a t i o n  :.: a r,a.t:eme nt 
t r.� a c c on. ;: hr.�'ir.g:. a j: t: O r. a i c e s  ar:d tne r . •  r. . s .  ove r v i 6v. s he e t J  we ar6 I I uf n l t � r r . at i �e r.�mber 7 a�d u r g e  B . P . A .  to s e l e c t  t hi s  m e t hod in d e a l i n g  
ve t:;e t u t i ur. n:ar.a Lerr:e r.t p r o g r e  .. r. . 

, ................ :]\ -- {'-)1;1 L '·ro,"'4. .. 1q S t e ?her. R, Fr a z. i e r  

J )//V's l/ !>flt:�f/t;{.....,�{Jd/fic- T e r i  J .  P i e r e r  Fr a z ie r  

R e spo n s e  t o  S t ephen R.  Fra z i e r Le t t e r  of  Dec embe r ,  1 9 8 2  
( No .  5 1 )  

1 .  You r  p r e f e re n c e  f o r  A l t e r na t i ve 7 i s  a c knowl e d g e d . 



w 
00 
00 

L ' :;,L - _;, -

13Jl94> � s� 
JO� MANES OLST ROM 

Anthony R. !brrell , 
Environmental i·1a.nage !" ,  BPA 
P , 0 ,  Box 3621-SJ 
Portlan:l ,  Cr . 97203 

3 164 W<PLE COJRT REEDSPORT, OREGCN 9 7467 

Dececnber 1, 19e2 

Dear Mr. Morr e l l :  
Th acl:  you for sending the envi ron.mental impact informat i on o n  your 

vegetat ion �anagcment prngra� .  
F i :'.''ot of all , I must comm�nt that I run amated a t  the work that has 

b0en C'.one t o  c o1:1pile all this in formation ar.d put i t  into printed forn for 

c i t i zen input . 
I am concerned about the s afety of mo.ny chemicals that "We use in 

herb i o i de s , pest i c i d e s , and even in our food. I th i:1k many probably will h:,ve 

negative effects in huma.:J.s , aniinals ,  the '1'a"':.er table ,  et c .  that "We c1o not now 

comprehend, I 9Jll also concerned about e ffects on honey ( and othe r )  b e e s  and the 

resulting loss of bee past\l!'e by herb i c i de s , slash and burn , et c ,  

Therefore I aJli :no3t i n  favoo: o f  the hand and rr.ach ine cutting , 

mechar:i c nl choppe rs , etc . where feasible , espe c i all�y near roadway s , stres.ms

lakes , and htunan habitat i on .  Biological and grazing co:itrols ( w i l :l  or drnr,est i c ) 

are also on my favore,d l i st s ,  
Ho'1'ever , I d o  reali z:e thnt much c f  our l and i s  not suitable to 

thes� controls an� that it i s  sometimes necessary to use hcrbicides--in very 

st.ee:: areas , for s afety arour. d your stat i ons , et c .  I would hope h erbicide uses 

would be m.inimal--spot use favored over 11'1'holesale" a.er i 8.l broadcasting. 

On pages 113-4 you ment ioned that ' certain butterfly was endangered . 

P.s a beekeep:�r I am concerned about pc3 s ible negative e f fects of herb i c i de s  ove"'(" 

large areas on honey bees themselves and the r�sulting loss of beA: pastures 

( ki l l i 1Ct1 of nectar-)O'Jllen y�elding plnnts ) ,  

Honey , aJJrnli , and leafcutter be<>.3 are very inportant in our food 

chEiin ; honey bees are n e ce s s ary in the produ�tion of 1/3  of cur food supply 

throueh pollination of fruit , vegetable , seed ( for c abb,'\ge , carrot s , etc , ) ,  'llld 

nuts for humans and. also for legume-c::'...over-A.1 fal fn for li vestock const:mpti on .  

B e s i des pollinnting food-fora3e crops , beekeepers may tE.ke bees t o  forested 

a.J..'"eas :'or honey 1a:-,.Jduction end also to 11build-up" or strengthen the hive . We r: eed 

both pollination and honey p!'oC.uGtion t o  keep the Col'!lIIlercial 11nd p�,rt-time bee-

keeper in busines s .  
I n  addi t ion , bee pollination ( inc h,ding solitary and burrblebees ) , 

:(\,VP�� control "Wind and water erosion by causing plants to set seeds , thus conti nu

ins reproduct i on of plants ne c e s s ar'J to hold soil , Run- of:" nnd blow-off are s lowed ,  

Dyinc; plants enri c::t the s o i l  for the next generation of gro•.rtr.. Many wild plan".;s 

f�r.ish s € cds , nut s , and fruits for w i ld animal s .  "Wild" honey bees living in 

our for e s t s  do much pollfrating. ( Dr ,  Burgett , Bee Spc o i a.li sC: , Entomology at 

OSU ) estimates there i s  one bee tree for every square mile of O'II forested areas . )  

�eeding areas :rou need to re-YegetE.te wit� mixed species of low shrubs , 

vines , and also clovi:! rS ,  buch'1'he at ,  et c .  milht encourage grar.ers ( deer , etc . ) to 

c ome o.nd ·help keep rtown the taller tree s that you do not want , 

Thank you for allowing me some corunents . 
Cordi ally yours , 

� �  
u 

JO/.J'IN ' S  HCNEY, HO/'£ ECCNOM I S T  FREE-LPNCE 

AP l � R I ES & SUPP L I ES 
W R I TE R  

no�mber Cregan State Deekeepern Assoc , and Ame r i c an Beekeepir,g Fe d .  

\ 2  

3 

1 4  

Re spo n s e  t o  J o a n  O l s t rom Le t t e r  o f  Dec emb e r  1 ,  1 9 8 2  ( No .  5 2 )  

1 .  See Ge ne r a l  Respo n s e s  A a nd B .  

2 ,  Your p r e f e r e nc e  i s  a c k nowl edged . S e e  G e n e r a l  Re spo n s e  F .  

3 .  I n  re spo n s e  t o  th i s  commen t , the Chap t e r  7 s e c t i on o n  

W i l d l i f e :  D e s c r ipt i o n  o f  Pot e n t i a l  H e rb i c i d e  To x i c i ty 

Impa c t s  h a s  b e e n  a u g m e n t ed w i t h  a d i s c u s s i on o f  t h e  p o s s i 

b i l i ty o f  a d v e r s e  e f f ec t s o n  b e e s . The conc l u s i o n  o f  t h a t  

d i sc u s s i o n  i s  t h a t  any d i r e c t  t ox i c  e f f ec t s  o f  her b i c i d e  u s e  

w i l l  b e  i n s i g n i f i c a n t ; t h e  more s i g n i f i c a n t  c o n s e q u e n c e  o f  

vege t a t i o n  m a n a g e m e n t  w i l l  b e  chang e s  i n  fora g i ng ac t i v i t y  

d u e  t o  a l t e r a t i on s  i n  t h e  a v a i l ab i l i ty o f  pol l en -prod u c i ng 

p l a n t s  ( b o t h  i nc r e a s e s  a nd d e c r e a s e s  a r e  pos s i bl e ) .  

4 .  See Gene r a l  Response A .  
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1\0 '.' 3 0 1982 

Anthony R .  Morrel l ,  Envi ronme n tal Manager 
Bonnev i l l e  Power Admi n i strat i on 
P .  0 .  Box 3621  
Port l and , Oregon 97212  

RE : Dra ft Envi ronmental  Impac t  Sta tement ( DE I S )  for Bonnevi l l e Power 
Admi n i s t ra t i on ' s  Transm i s s i on Faci l i ti es Vegetati on Management Program 

Dear M r .  Morre l l :  

My s taff  has  comp l eted a revi ew of t h i s  Draft Envi ronmenta l  Impact 
Sta teme n t ,  con cen tra t i n g  on the techn i ca l  accuracy of  the herb i c i de 
toxi col ogy d i scus s i on s .  From t h e  E n v i ronmental  Protect i on Agency ' s  per
spect i ve ,  the i n fonnati on is  thorou g h ,  a ccurate and wel l presented . Our 
only sugge s t i on is  to i nc l ude an add i t i on a l  text to which the reader 
wou l d  be d i rected in the i n trodu ctory secti on of  Append i x  A {page A-1 ) :  

Haye s ,  J r . , W .  J . ,  1982 , Pe st i c i des  Stud i ed i n  Man ,  Wi l l i ams and 
Wi l ki n s ,  Ba 1 t i  more and London . I SBN 0-683-03896-6 

The Draft Envi ronmental  Impact Statement i s  a l s o  respon s i ve to our 
prev i ous corrmen t s ,  a s  a coope rating  agency , on the content  and organ i za
t i on of t h e  Envi ronmental  Impact  Statemen t .  The Envi ronmental  Protecti on 
Agency has rated th i s Dra ft Env i ronmental  Impact Statement L0-1 ( LO -
l ac k  of obj ect i on s ;  1 - adequate i nformati on ) . 

S i�cef �y ,  
,,.---... I\ 

, •\ \ \ \ j \,L '� 
\John � )�pencer 
Regi onal  Admi n i s trator 

\.\....,___/ 

Respo n s e  to U . S .  E n v i ronm e n t a l  P r o t ec t i on Agency Reg i on X 
Le t t e r  o f  November 3 0 ,  1 9 8 2  ( No .  5 3 )  

1 .  The r e f ere�cs h � s  been added a s  s ugge s t ed . 
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Noxious W e e d  Cont rol Board 
228 W .  Main Street, Room 210 
Goldendale, Washington 98620 
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December 6 ,  1 9 8 2  

Anthony R .  Morre l l ,  Environmental Manager 
Bonneville Powe r Administration 
P .  0 .  Box 3621-SJ 
Port land , OR 9 7 208 

Dear Mr . Morrel l :  

The d r a f t  E . I . S .  for the B . P . A . Transmission Fac i l i t ies Vege tat ion 
Management Program has been reviewed at the  reques t of  the Klickitat County 
Noxious Weed Control Board and the Board of County Commissioner s .  This 
document was primarily examined with regards to this  county ' s  noxious weed 
pragram but o ther secondary intere s t s  were also considere d .  Generally the 
dra f t  E . I . S .  is a reasonab le and complete examination of the problems 
involved in vegetation management on B . P . A .  transmission f ac i l i ties . The 
s tated  preferred a l ternative for control appears to be the bes t al ternat iv e .  

Noxious weed control is  mentioned t hroughout t h e  d r a f t  E . I . S .  in terms 
of B . P . A . 1 s  recogni t ion of the need to m i t igate noxious weed control ( p . 8 
and 1 1 )  to assist  p r ivate landowners noxious weed control  efforts  ( p . 37 
and 7 5 ) , to cooperate with noxious weed control programs (p.  8 8 ,  1 1 0- 1 1 2 ) , 
and to e l iminate noxious weed sources on B . P . A .  transmis s ion right-o f-ways 
( p .  1 92 ) . The dra f t  E . I . S .  correc t ly acknowledges that the B . P . A . Trans
miss ion Fac i l i t ies inf luences  the vegetat ion growing along the r i ght-of-ways 
and may aide in  the d issemination of noxious weeds . B . P . A .  has cooperated 
with this county ' s  noxious weed control e f for t s .  One s igni f i cant concern is 
that the transmission fac i l i t ies  present unique problems in noxious weed 
contro l .  

This county , l ike many count ies  east o f  the Cascade s , has serious range 
weed infestat ions . Control e f f o r t s  largely employ aer i a l  broadcas t  app l i ca
t ion of species selec t ive herbicides in remote area s .  Ground appl icat ion is 
imprac t i c a l .  Aerial appl icat ion o f  herb ic ides f lown above the transmi s s i on 
fac i l i t ies is environmentally safe when thickening agents are ' added to the 
spray mix . The control  resul t s  are of ten less than satis factory . B . P . A .  
could mitigate this problem b y  making ava ilable ei ther a Microf o i l  boom to 
local helicop ter appl icators or by schedu l ing a micro f o i l  boom equipped 
hel icopter in the late Fa l l  and early Spring in this area . The ava i l a b i l ity 
o f  this specialized and cos t ly equ i pment would be more des irable than B . P . A . 
cost  shar ing monies or other mit igat ion effort s .  

Another i t em related t o  noxious weed control that should be c l a r i f i e d  
is  bio logical control ( p .  4 5 ,  4 9 ,  9 3 ) . W h i l e  b i ological control h a s  i t s  
l imitations , i t  h a s  been very ef f e c t ive i n  reducing t h e  spread o f  a number 

1 1  

2 
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of noxious weeds . Noxious weeds that current ly have viable b io logical  control I organisms include S t .  Johnswort (Hyp ericum perforatum) , Rush Ske l t onweed 
( Chondrilla  j uncea ) , S po t ted Knapweed ( Centaur ea mac u losa) , Diffuse Knap"'·eed 3 
( Centaurea d i f fuse ) , Musk Thi s t le ( Carduus thoerme r i )  and Dalmat ian Toad f lax 
(Linaria dalmatica ) . Biological control is a use f u l , viable contr o l  t echnique 
which is well received by the general pub l ic . B . P . A .  could further m i t igate 
noxious weed problems by a s s i s t ing in maintain ing b io logical control release  
s i t e s  and  providing grants to researchers working in t h i s  area . Dr . Gary I 4 P iper , Dep t .  of Entomology,  Washington S t a t e  University , Pullman and Dr . Joe 
McCa f f r e y ,  Dep t .  of  Entomo logy,  University of  Idaho , Moscow could prov ide 
mor e information on bio logical control programs . 

S everal o ther i s sues raised by the draft E . I . S .  should also be addres sed . 
The use criteria and hazards of herb i c ides  were presen t ed openly and f a i r ly 
accurately . Herb icides are tools in vege t at ion management and l ike a l l  t o o ls  
they must  be used  proper l y .  T h e  use of  granular or pell e t ized herbic ides 
w i t h i n  1 0  feet o f  water bodies even for spot treatment is questionable , b o t h  
l e g a l l y  a n d  j ud gementally . D r y  formulat ions o f  herbicides should not b e  used 
near water bodies , i f  only for  publ ic relat ions concern s .  Instead s p o t  treat
ment  o f  Glyphosate is reasonable and legal up to  the wa t e r s  edge . It is one 
of  only two herbicides l is ted for  use up to the edge of  potable water by the 
State  o f  Wa shingto n .  

Likewise t h e  broadcast aer ial appl icat ion s e c t ion d o e s  not l i s t  P i c l o ram 
as a noxious weed cont r o l  herbicide ( p . 9 3 ) . Dow Chemical Cor p .  and Vel s ic o l  
Corp . b o t h  have ind icated to  m e  that P icloram is l e s s  mob ile  but more per
s i s tent than Dicamba in the so i l .  Persis tence and soil movement are two 
concerns in rangeland herbic ide s .  Considerat ion should be given t o  u s ing 
P i c loram as a broadcas t  herbicide for noxious weed contr o l . There is also 
an error on page 88 concerning grazing on P i c l oram trea ted pastures and 
rang e .  The Tordon 22K label only excludes dairy cows from g razing treated 
areas for two weeks f o l l owing application.  Picloram i s  not metabol ized by 
grazing animals and so is  readily expelled  in u r ine and milk by a n ima ls 
graz ing treated forage . It is a useful and safe herbicide when us ed accord
ing to the labe l . 

Fina l l y ,  the future tes t ing of add i t ional herbicides and growth hormones 
is  not c learly desc r ibed . Severa l new and possibly useful  herbicides have 
recently been developed and may bene f i t  B . P . A . ' s  veget a t ion management . These 
herbicides include Tr iclopyr , Gle

.
a n  and o u s t .  Also the use of growth re tar

dents may be useful  in forested areas to maintain low growing vege tation 
under transmis sion l ines without u s ing herbicides . 

Again the draft E . I . S .  is reasonably accura t e  with the notes reconunended 
changes .  

S incerel y ,  

��� 
Bob Gorman,  Weed Supervisor 
Vice-President Ea s t ern Washington Asso c .  
o f  Weed Supervisors 

cc :  Fred Hol l y ,  Chmn . ,  Kl ickitat Co . Board of  Conunis s ioners 
Bruce Cameron, Chmn . , Klickitat Co . Noxious Weed Control Board 
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R e s  o n s e  to K l i c k i t a t  Nox i o u s  Weed Con t r o l  Board Le t t er o f  Dec embe r 6 ,  1 9 8 2  ( No .  5 4 )  

1 .  Your p r e f e rence f o r  A l t e rna t i ve 10  i s  a c k nowl e d g ed . 
2 .  BPA c on t ra c t s  wi th p r i va t e  ope r a t o r s  f o r  a l l  a e r i a l  a pp l i c a t i on s  o f  h e r b i c i d e s . B PA d o e s  not own m i c r o f o i l  booms o r  h e l i coptors s o  equ i pp e d . Ther e fo r e  s uc h  equ i pm e n t  i s  n o t  a v a i l a b l e  f o r  loan t o  c ou n t i e s  o r  l o c a l  weed c o n t r o l  boa rd s . 

3 .  The s e c t i o n  o f  Cha p t e r  3 on Con t r o l  of We e d s  b y  I n t ro-duced I n s ec t s  h a s  been cor r e c t e d  to i nd i c a t e  tha t t h e s e  o t h e r  v i ab l e  b i ol og i c a l  c o n t r o l  o rg a n i s m s  d o  e x i s t . A l so s e e  Gene r a l  Respon s e  A .  

4 .  BPA appr e c i a t e s  t h e  s ugges t i on o f  s o u r c e s  f o r  t echn i c a l  a s s i s t a n c e  i n  b i o l og i c a l  weed c o n t ro l . BPA ' s  po l i c y  w i t h  r e g a rd t o  n o x i o u s  weed cont r o l  i s  d e s c r i bed i n  t h e  Chap t e r  2 s e c t i o n  on Unde r ly i ng Need f o r  Ac t i o n .  BPA coop e r a t e s  w i t h  a c t i ve weed c o n t r o l  p r o g r a m s  whe r e  BPA ' s  a c t i on s  may h a v e  c a u sed o r  con t r i b u t ed to the weed problem . BPA doe s not i ni t i a t e  weed control p r og r a m s . M r . Aug u s t  Tvr z ,  B PA ' s  R i gh t - o f -Way Ma i n t e na n c e  Spec i a l i s t  f o r  t h e  S n a k e  R i v e r  Are a  should b e  c o n t a c t ed f o r  d e t a i l s  o f  B PA ' s  weed c o n t r o l  a c t i v i t i e s  i n  Kl i ck i t a t  Cou nt y . 

5 .  As i nd i c a t ed i n  Tabl e  5 - 1  ( Tr ea tment S e l e c t i on Gu i d e l i ne s ) , BPA u s e s  on l y  ammon i u m  s u l fama t e  ( w i thou t c o rros i on i nh i b i tor ) w i th i n  10  f e e t  o f  a s t ream or wa t e r  body . No d ry f o rm u l a t i o n s  o f  h e rb i c i de s  a r e  u s e d  w i th i n  t h i s  b u f f e r  zone . 

6 .  P i c l o r a m  h a s  l ab e l  r e s t r i c t i o n s  aga i n s t  l i ves tock g r a z i ng for two weeks a f t e r  appl i c a t i o n .  A l so , i t  i s  BPA pol i c y  t o  n o t i fy l a ndown e r s  c o n c e r n i ng the g r a z i ng r e s t r i c t i o n s  be f or e  a ny u s e  o f  p i c l o r a m  on r i ght s -o f -way . Due t o  t h e s e  f a c t o r s ,  B PA d o e s  n o t  u s e  p i c loram f o r  n ox i ou s  weed c o n t r o l . 

7 .  BPA ' s  t e s t i ng o f  a dd i t i o n a l  h e rb i c i de s  i s  d e s c r i bed i n  t h e  sec t i o n  o f  Chapt e r  3 o n  Add i t i on a l  Che m i c a l  M e t hod s .  Among t h e  h e rb i c id e s  t o  be t e s t ed d u r i ng the p e r i od 1 9 8 2 -1 9 8 6  i s  Tr i c l opyr . I f  n e w  veg e t a t i o n  c o n t r o l  methods prove t o  be e n v i ronme n t a l l y  s a f e  as w e l l  as e f fec t i ve ,  they may be approved by B PA f o r  add i t i o n  to i t s  veget a t i o n  ma nagement program ( s ee Chap t e r  5 s ec t i on on Te s t i ng a n d  Approval of  New Con t r o l  Method s ) , 
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R e spon s e  to H .  M .  L a  M a t ry Le t t er o f  December 5 ,  1 9 8 2  
1 No . 5 5 )  

1 .  You r p r e f e r e n c e  f o r  A l t e r na t i ve 1 0  i s  a c know l ed g e d . 

2 .  BPA u s e s  a n  I n t e g r a t e d  Pe s t  Ma nagement ( I PM ) proc e s s  t o  
s e l e c t  s i t e- sp e c i f i c  t r ea t m en t s . I PM e n t a i l s  con s i d e ra t i o n  
o f  soc i a l , e n v i ronm e nt a l , a n d  econom i c  c on s eq u e n c e s  o f  u s i ng 
a va i l ab l e  c o n t r o l  m e thod s .  Na t u r a l ly-occ u r r i ng c o n t r o l s a re 
mos t  p r e f e r r e d  whe r e  f e a s i b l e  b u t  oth e r  me thod s ( e . g .  m a n u a l 
or chem i c a l ) may be u s ed whe r e  appropr i a t e . BPA c o n d uc t s  
cont i n u i ng r e s e a rch t o  i d en t i fy a dd i t i on a l  con t r o l  me thod s 
( e . g .  b i o l og i c a l ,  chem i ca l )  t h a t  a re s u i t a b l e  f o r  u s e . 

3 .  BPA i s  c o nd u c t i ng r e s e a rch i n t o  b i o l og i c a l  me thod s ( s e e  
Chap t e r  3 s ec t i on on B i ol og i c a l  Method s ) . Your p r e f e r ence 
i s  a c knowl e d g ed . S e e  Gen e r a l  Re sponse A.  

4 .  B PA a nd o t h e r  e l ec t r i c  u t i l i t i e s  h a v e  s t u d i ed t h e  
" f i el d  e f f e c t s "  o f  e l ec t r i c a l  c u r re n t  on b i o l og i c a l  
o r g a n i sm s  f o r  a n u mber o f  y ea r s . Th e s e  e f f ec t s  a r e  not 
p e r t i n e n t  to v e ge t a t i on management a nd are not d i s c u s s e d  i n  
t h i s  E IS . P l ea s e  s e e  r e f e r e n c e  t o  BPA ( 1 9 8 2 )  i n  Chap t e r  9 .  
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Resr.:on s ('  t o  B a r b a r a  
( N o .  5 6 )  

Rh odes Le t t e r  o f  December 6 ,  1 9 8 2  

1 .  S e e  G e n e r a l  Re spons e  H .  

2 .  S e e  Genera 1 Respon s e  H .  

3 .  S e e  G e n e r a l  Re spon s e  I .  

4 .  You r  s uppo r t  for A l t e r na t i v e  5 i s  a c k no w l e dg e d . 
Al t e r na t i ve 5 wou ld be l e s s  f a vorable than t h e  p r oposed 
a l t er n a t i ve on f i ve e n v i ronme n t a l e v a l ua t i o n  c r i t e r i a :  
worker s a f e t y ;  w a t e r  qua l i t y  and f i sh e r i e s ;  s o i l  p r od u c 
t i v i t y ;  p l a n t s  and a n i ma l s ; a n d  v i sua l ,  h i s to r i c a l ,  a n d  
c u l t u r a l  r e sources ( s ee Tabl e s  4 - 2  a nd 4- 3 ) . Mech a n i c a l  
m e t hod s a r e  respon s i b l e  f o r  a d ve r s e  e n v i ronmen t a l  i mpac t s  
( e . g .  s o i l d i s t u rbanc e )  r e l a t i ve t o  m o s t  o f  t h e s e  c r i t er i a .  
Al s o ,  Al t e r na t i ve 5 wou l d  b e  v e r y  expen s i v e  for s e v e r a l  
r e a s on s : Mecha n i c a l  m e thods c a nnot b e  u s ed o n  m u c h  o f  t h e  
s t e e p ,  r u g g e d  t e r r a i n  t yp i c a l  o f  t h e  Pac i f i c  No rthwe s t . 
A l s o  mech a n i c a l  methods a r e  not a v a i l a b l e  for weed c o n t r o l  
on r i gh t s -o f -way or for vege t a t i o n  con t r o l  a t  s ubs t a t i on s , 
Manua l me thod s ( e . g .  hoe i ng or h a nd-p u l l i ng )  would be 
r e q u i r ed in these s i t u a t i on s . 

5 .  As d es c r i bed i n  t h e  Chapt e r  7 s e c t ion on W i l d l i fe ,  t h e  
h e rb i c i d e s  propo s e d  f o r  u s e  by B P A  wi l l  n o t  pos e t ox i c  
h a z a r d s  t o  w i ld l i f e .  Th e e f f e c t s  o f  c h em i c a l  m e thod s on 
wi l d l i f e hab i t a t  d epend on the manner i n  wh i ch they a r e  
u s ed . Th i s  E I S  h a s  i d e n t i f i ed s ev e r a l  m i t i ga t i on m e a s u r e s  
n o t  p r e s e n t l y  i nc l uded i n  t h e  proposed program ( s e e  Nos .  4 3  
and 4 9  i n  T a b l e  4 - 5 ) wh i ch would e nhance w i ld l i fe h ab i ta t  
d i ve r s i ty on managed r i gh t s -o f -way . 
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King County E:r.ecutive 
Randy Revelle 

Department of Planning and Community Development 
Holly Miller, Director 

December 2 ,  1982 

M r .  A n t h o ny R. M o r re l l  
E n v i ronmental  Manager 
B o n n e v i l l e  Power Adm i n i s trat i o n 
P o s t  O f f i c e  Box 3 6 2 1 ,  R o u t i ng C o d e  SJ 
P o r t l and , OR 97208 

!. . �- (' - _· -

RE : T r a n s m i s s i o n F ac i l i t i e s Vegeta t i o n  Management P r ogram 
D r a f t  E n v i ronmental Impact Statement ( D E I S) 

D e a r  M r .  M o r r e l l :  

K i n g C o u nty has r e v i ewed the s u b j e c t  D E I S  and attached append i c e s .  
G e n e ra l l y ,  t h e  D E I S  a n d  t e c h n i c a l  append i c e s  prov i de a n  i n forma t i v e  
d i s c u s s i o n o f  the p roposed vegetat i o n management pro gram a n d  the 
e n v i ronme n t a l  i s s ue s  r e l ated to i ts i mp l ementa t i o n .  T h e  f o l l ow i ng 
comments are p r o v i ded for your c o n s i derat i o n  i n  p re p a r i ng the f i nal  E I S  
and i n  s e l ecti ng a p r e f e rred management a l t e r n at i v e  a n d  a s s o c i ated 
m i t i g a t i o n  meas u re s . 

1 .  W e  agree that s i te s p ec i f i c  v e getat i o n  c o n t r o l  p ro j e c t s  i mp l emented 
under BPA ' s p roposed p rogram s h o u l d be c o n s i s t e n t  w i t h  l oc a l  
s h o re l i ne management maste r p rograms . Ki ng County ' s  Shore l i ne 
M a s t e r  Prog ram i nc l udes p o l i c i e s a n d  g u i d e l i ne s  p e r t a i n i ng to 
u t i l i t i e s and transmi s s i o n f ac i l i t i e s  that are re l e v a n t  to the 
p ro p o s e d  vegetat i o n  management prac t i ce s .  The N a t u r a l  and 
C o n s e rva ncy s h o re l i ne E n v i r o nment catego r i e s  o f  the Master P r ogram 
a l s o p rov i de p o l i cy g u i dance that i s  p e r t i nent to BPA ' s vegetat i o n  
control  programs . F o r  examp l e ,  a s ub s t a nt i a l  part o f  the G r e e n  
R i ve r  Gorge i n  e a s tern K i ng C o unty has b e e n  d e s i �nated a Natural  
E n v i ronment which p rov i d e s  f o r  maxi mum r e s t r i c t i ons o n  a l l 
s h o re l i ne u s e  a c t i v i t i e s .  C o unty prac t i c e  h a s  been t o  r e s t r i c t  
c l e a r i n g  and d e v e l opment a c t i v i t i e s  w i th i n  the e n t i re 200 f o o t  
s h o re l i ne manageme nt z o n e  i n  the Gorge . The B u i l d i ng and L a n d  
D e v e l opment D i v i s i o n o f  th i s  department s h o u l d  be c o ntacted o n  a l l  
K i ng C o u n ty s h o re l i ne management matters ( 344- 5286 ) .  

2 .  Wetl ands a r e  not c o n s i s te n t l y  i de n t i f i ed i n  the D E I S  a s  a r e a s  where 
b u f f e r  z o n e s  are requ i r ed in the app l i c at i o n  of vegeta t i o n  
manageme n t  p r ac t i c e s . We be l i e v e  t h e  f i n a l  E I S  s ho u l d make c l e a r  
that wetl ands a re w i t h i n  the de f i n i t i o n  o f  w a t e r  bod i e s t h a t  a r e  
a f f o rded b u f f e r  z o n e  p r o t ec t i o n s  i n  t h e  a pp l i c a t i on o f  these 
mea s u re s .  

Planning Division W217 King County Courthouse S16  Third Avenue Sealtle, Washington 98104 (2061 344·7610 

M r .  Anthony Morre l l  
Dec ember 2 ,  1982 
P ag e  2 '..,- /· 
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Ki n g  C o u n ty h a s  enacted l e g i s l a t i o n  wh i c h  recogn i z e s  t h e  v a l ue o f  
w e t l ands a n d  p r o v i des s t r i c t  reg u l a t i o n o f  d e v e l opment ac t i o n s  i n  
a n d  a d j a c e n t  to des i g nated w e t l a n d  a r e a s  ( K i ng C o u nty S e n s i t i v e 
A r e a s  O r d i n a n c e  - Ki ng C o u n ty C o d e  2 1 . 54) . T h e  C o u nty has a l s �  
c o nd u c ted a c o u n ty-wi de wetl and i n v e n t o ry wh i c h r e f i ned data o n  
C o u nty w e t l ands comp i l e d by the U . S .  F i s h a n d  Wi l d l i f e S e rv i c e  
u nd e r  i t s nati o n a l  wet l and i nv e n t o ry p rogram.  

O v e r  800 we t l a nds , some o f  wh i c h are w i t h i n the B P A  t r a n sm i s s i o n 
l i ne r i g h t s - o f -way , have b e e n  cata l og u e d  a n d  i n f o rma t i o n  c o l l e c t e d  
re l at i v e  to the i r  b i o l og i c ,  hy d r o l o g i c a n d  c u l t u r a l  v a l ue s .  F rom 
th i s  i n f o rmati o n , a we tl and r at i ng sys tem h a s  been deve l op e d  whi c h  
i de n t i f i e s  the r e l a t i v e  s i g n i f i c a n c e  o f  e a c h  wet l and i n  compari s o n  
t o  o t h e r s  throughout t h e  C o u nty . Manageme n t  a n d  reg u l atory 
g u i de l i n e s  a r e  now b e i ng prepared wh i c h  are b a s e d  on the rat i n g 
s y s t e m .  

I n  g e n e r a l , the p ro p o s e d  management g u i d e l i n e s  recomme n d  that 
d e v e l opme n t  ac t i o n s  r e s p ec t  a m i n i mum u n d i s t u rb e d  b u f f e r  o f  100 
feet for w e t l a n d s  i de n t i f i ed a s  U n i q u e  a n d  O u t s t a n d i n g ,  5 0  feet f o r  
wet l ands i de n t i f i e d a s  S i g n i f i c a n t  a n d  15 feet f o r  wet l a n d s  o f  Low 
C o n c e r n . P hy s i c a l  a l tera t i o n  of t h e s e  b u f fe r s  i s  g e n e ra l l y  not 
p e rm i tted , e x c e p t  f o r  e x t r a o r d i n a ry c i rcumstances o r  a s  part o f  a n  
e n ha n c ement p l a n .  B u f fe r  zones e s t ab l i s he d  f rom deta i l e d n a t u r a l  
a n d  hab i ta t  r e s o u r c e  i n f o rma t i o n  p e c u l i ar t o  the i nd i v i d u a l  wetl and 
s i t e p r o v i de a much more d e f e n s i b l e  a n d  re a l i s ti c measure o f  t h e  
need f o r  a z o n e  o f  i n s u l a t i o n  a round the we t l and t h a n  s tandard i zed 
b u f f e r  wi dths that do n o t  c o n s i de r  s i te s p e c i f i c  c o nd i ti o n s  a n d  
v a l ue s .  

We recommend that the f i n a l  E I S  d i s c u s s  the pote n t i a l  f o r  exp a nd i n g 
t h e  c r i te r i a  f o r  determ i n i n g the wi dth of b u f f e r  zones a d j a c e n t  to 
w e t l a n d s  to recog n i ze c a s e s  where l o c a l l y  adopted r e s o u r c e  
management p ro g rams c a n  p r ov i de m o r e  d e t a i l e d and s i te s p ec i f i c  
i n f o rma t i o n  o n  t h e  v a l ue o f  t h e s e  area s .  T h i s  d i s c u s s i o n s h o u l d  
a l s o addre s s  the p r ac t i c ab i l i ty o f  u s i n g deta i l e d w e t l and 
i n forma t i o n  such as i s  avai l ab l e  i n  K i ng C o unty to de f i ne when a n  
" u n u s u a l  c i rcumstance ' '  ex i s t s  w h i c h  wou l d  t r i gger t h e  p re p a ra t i o n  
o f  a w e t l a n d  a s s e s s ment p r i o r  t o  a de c i s i o n t o  c o n d u c t  vegetat i o n 
management a c t i v i t i e s ( p g .  234 of D E I S ) .  I n f o rmat i o n  o n  Ki n g  
C o u n ty ' s  We t l a n d s  Program c a n  be o b t a i ned f rom the P l a n n i ng 
D i v i s i o n ,  R e s o u r c e  Secti o n , of t h i s department ( 344-7990 ) .  

Ki n g  C o u n ty has a l s o p re p a r e d  p r o p o s e d  s tr e am c o r r i do r  p o l i c i e s and 
g u i d e l i n e s  wh i c h recommend va r i ab l e  w i dth c o n s e rv a n cy a re a s  
adj acent to s tr e ams to protect the n a t u r a l  hy d rau l i c  and habi tat 
f u n c t i o n s  o f  t h e  s t re a m .  The p r o p o s e d  g u i de l i n e s  are r e l ated to a 
" s t ream typ e "  c l as s i f i c a t i o n  sys tem d e v e l oped u n d e r  t h e  a u s p i c e s  o f  
W a s h i ngton State F o r e s t  P r a c t i c e s  A c t  Reg u l a t i o n s  ( RCW 7 6 . 09 ) .  T h e  
p ro p o s e d  g u i de l i n e s  p r o v i de f o r  undi s t u rbed s t ream c o r r i dors not 
l e s s  than 30 feet f rom the n o rm a l  waters edge o r  20 feet f rom the 
top o f  b a n k  f o r  s t ream Typ e s  1 t h r o u g h  4.  The p roposed m i n i mum 
c o r r i d o r  w i d t h  for Type 5 s t r e ams i s  20 f e e t  f rom the normal 
wate r ' s edge o r  15 feet f rom t h e  top o f  b an k ,  wh i c he v e r  is  greater . 

2 
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M i n i mum c o r r i dor wi d t h s  may a l s o b e  expanded t o  a c knowl edge the presence o f  s i t e spec i f i c  c o nd i t i o n s  s u c h  a s  s teep s l o pes , h i g h l y  eros i v e s o i l s  a n d  a d j a c e n t  wet l a n d s .  A s  i n  t h e  c a s e  o f  o u r  recommend a t i o n s  o n  we t l and b u f f e r  zones , th i s  i n f o rma t i o n i s  p r o v i ded for your cons i de ra t i o n  i n  e v a l ua t i ng the i s s ue p o s e d  i n  t h e  D E I S  s umma ry s ec t i o n  r e l ated to the need for i nc r e a s i ng the w i d t h  o f  buffer z o n e s  adjacent to s t reams and other water bod i e s .  

T h e  d i s c u s s i o n i n  C h a p t e r  5 o f  the D E I S  p e r t a i n i ng to the p rogram ' s  compa t i b i l i ty w i t h  l a nd u s e  p l a n s  and p o l i c i e s s ho u l d  i nc l ude reference to the fo l l ow i n g :  1)  Wa s h i ngton S t a t e  S c e n i c  R i ve r  Act ( R CW 79. 72) wh i c h  de s i g n a ted the S ky kom i s h  R i v e r  i n  K i ng and p a r t s  o f  S n o h om i s h  C o u n ty a s  a S t a t e  S ce n i c  R i v e r ,  a n d  2 )  the l eg i s l a t i ve d e s i g n a t i o n  of the G reen R i v e r  Gorge as a S t a te Conserva t i o n  Area ( R CW 43 . 5 1 ) .  Both s ta t utes were e na c ted f o r  the purpose o f  a s s u r i n g t h a t  these s c e n i c  a nd u n i que s h o re l i ne s  a re m a n a g e d  i n  a m a n n e r  wh i c h  p r o t e c t s  a n d  p re s e r v e s  t h e  n a t u r a l  c h a r a c t e r  of the r i v e r  and a s s oc i a ted s h o re l i ne re s o u rce s .  
K i ng C o u n ty h a s  a n  a c t i v e  vegeta t i on management p rogram wh i c h  i nc l udes b r u s h  c o n t r o l  a l o n g  C o u n ty road s ho u l de r s , nox i o u s  weed c o n t r o l  and genera l vegeta t i o n  c o n t r o l  as p a r t  o f  the opera t i o n  a n d  ma i n t e n a n c e  o f  C o u n ty- owned p rope r t i e s  s u c h  a s  p a r k s  a n d  f i e l d  o f f i c e s .  Some o f  t h e s e  C o u n ty l a nds a n d  road r i gh t s - o f-way abut SPA t r a n s mi s s i o n l i ne r i ghts - o f-way . C l o s e  c o o r d i n a t i o n  o f  B PA ' s  vegeta t i o n m a n a gement p rogram wi th K i ng C o u n ty ' s  w i l l  he l p  a s s u re o u r  e f f o r t s  a re comp a t i b l e  a nd mutua l l y bene f i c i a l  to l a ndowners and the ge n e r a l  p ub l i c .  We a r e  p a r t i c u l a r i l y  i n teres ted i n  re v i ewi ng a n d  p ro v i d i ng comment o n  t h e  e n v i ronme n t a l  a s s e s sm e n t s  p repared s ub s equent to t h i s  D E I S ,  wh i c h  wi l l  e s ta b l i s h  m a nagement p re s c r i p t i o n s  for spec i f i c  manageme n t  u n i t s  in K i ng C o u n ty ; a nd r e s p e c t f u l l y req u e s t  they be t r a n s m i tted to K i ng C o u n ty .  I n f o rma t i o n  o n  K i ng C o u n ty ' s  vegeta t i o n  c o n t r o l  p rogram a l o n g  road r i gh t s - o f-way a n d  parks p ropert i e s  can be obta i ned by c o n t r ac t i n g t h e  K i ng C o u nty Road M a i n t e n a nce D i v i s i o n  ( 255- 2531)  or K i ng C o u n ty P a r ks D i v i s i o n  (344-4232 ) ,  respec t i ve l y .  

6 .  K i ng C o u n ty h a s  a l o c a l  Weed C o n t r o l  Boa rd t h a t  h a s  wo rked wi th p r i vate l a nd own e r s  to c o n t r o l  nox i o u s  weeds such a s  t a n sy ragwo r t .  T h e  S P A  h a s  a s s i s ted t h e  B o a rd ' s  a c t i v i t i e s  i n  the p a s t  a n d  h a s  p r o v i ded chem i c a l s  to l a ndown e r s  for t reatment o f  w e e d  i n f e s t a t i o n s  i n  a n d  a round tra n sm i s s i o n l i ne r i g h t s - o f -way s .  · K i ng C o u nty a n d  t h e  Weed C o n t r o l  B o a rd s uppo r t  the c o nt i n u a t i o n  o f  t h e s e  coopera t i v e e f f o r t s  w i t h  o u r  re s p ec t i ve vegeta t i o n m a nageme n t  p rograms . The K i ng C o u n ty Weed C o n t r o l  B o a r d  i s  a s s oc i a ted w i t h  t h e  K i n g C o u n ty Coopera t i ve Exten s i o n S e rv i c e a n d  c a n  be c o n t a c ted at 344-7680. 
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M r .  Anthony Morre l l 
Decemb e r  2 ,  1982 
Page 4 , ; 
T h a n k  you f o r  t h e  o p p o r tu n i ty to p ro v i de comm e n t s  on the D E I S .  I f  y o u  h a v e  s p e c i f i c  ques t i o n s  concern i n g o u r  comment s , p l e a s e  f e e l  f ree to c o n t a c t  Dave C l a r k  o f  t h e  P l a nn i ng D i v i s i o n a t  344- 7990 . 

HM: DC : m l m  

S i ncere l y , 

� �  
Ho l l y M i l l e r  
D i re c t o r  

c c :  Do n a l d L a Be l l e ,  D i re c t o r ,  Department o f  P ub l i c  Wo r k s  A T T N :  J o h n  L i t r a s , S u p e r i n tendent , Road M a i n t e n a nce D i v i s i o n -- Vance H i tchcoc k ,  Fo rema n ,  S p ray S e c t i o n  R o n  McConne l l ,  Act i n g M a n age r ,  D i v i s i o n  o f  B u i l d i n g & L a n d  Deve l opment 
ATTN : Andy Rout s a l a ,  S h o re l i ne P l a n ne r ,  P l a n I mp l em e n ta t i o n  --Sect i o n  

Joe Nage l , M a n a g e r ,  P a r k s  a n d  Recrea t i o n  D i v i s i o n  ATT N :  R a n dy S c h roers , Adm i n i s t ra t i ve A s s i s t a n t , P a r k s  O p e r a --- t i o n  Sec t i o n , P a r k s  D i v .  H a ro l d  Robert s o n , Ma n a ge r ,  P l a n n i ng D i v i s i o n ATT N :  D o n o v a n  Tracy , C h i e f ,  R e s o u rce P l a n n i ng Se c t i o n Jo hil\T' B e rn a rd , Area Exte n s i o n  Agent , K i ng Co unty C o o p e r a t i v e Exte n s i o n  S e rv i c e 
Roy B ro o ks , P r e s i dent , K i ng C o u nty Weed C o n t r o l  B o a r d  
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Re s o n s e  to K i n  Count ( WA )  De a r t m e n t  of P l a nn i n  and 

Commu n i ty Deve lopment Le t t e r  o f  Dec embe r 2 ,  1982 ( No .  5 7 )  

1 . BPA r ecogn i ze s  that w e t l a n d s  a r e  w a t e r  bod i e s  r e qu i r i ng 

the obs e r v a n c e  o f  appr opr i a t e  bu f f e r  z o n e s  when chem i c a l  

methods o f  v eg e t a t i on c o n t r o l  a r e  u s ed . W e  h a v e  a t t empted 

to i de n t i f y them cons i s t e n t l y as s u ch i n  the E I S . 

2 .  B P A  w i l l  work w i th l a ndowne r s ,  l and management 

agenc i e s ,  and loc a l  gove r n me n t a l  a u thor i t i e s  t o  e n s u r e  

c ompa t i b i l i ty o f  i t s  v e ge t a t i on m a nag ement p r og r a m  w i th 

l andown e r  ob j e c t i v e s  a n d  loca l l a n d  u s e  p l a n n i ng . Th i s  E I S  

h a s  i de nt i f i ed a m i t i g a t i o n  m e a s u r e  n o t  p r e s en t l y  i nc l uded 

i n  the pr e f e r r ed a l t e r na t i v e  ( No .  1 9  i n  Tab le 4- 5 )  w h i ch 

would f u r t h e r  f ac i l i t a t e  l a nd u s e  c ompa t i b i l i ty of BPA ' s 

proposed program . E s t abl i shment o f  memoranda o f  a gr e e m e n t  

w i th local l a nd u s e  p l a n n i ng e n t i t i e s c o u l d  addr e s s  t h e  

types o f  r e s o u r c e  manageme n t  p r o g r a m s  sugge s t e d  i n  th i s  

comm e n t . 

3 .  BPA w i l l  ob s e r v e  bu f f er z o n e s  a l ong a l l  s t r e a m s  a nd 

w a t e r  bod i e s  f o r  broadca s t  chem i c a l  appl i c a t i o n s  ( s e e  No . 2 4  

i n  Tab le 4- 5 ) . For a e r i a l  appl i ca t i on s ,  a 1 0 0 - f oot b u f f e r  

zone wou ld be obs e r v ed ; f o r  ground-bas e d  broad c a s t  app l i 

c a t i on s ,  a S O - f oot b u f f er zone w o u ld b e  observed . W i th i n  

t h e s e  bu f f e r  zone s ,  o n l y  i nd i v i du a l  t a l l -g r ow i ng t r e e s  wou ld 

be r emoved as n e eded to m a i n t a i n  c o nductor c l e a r a n c e  

c r i t e r i a .  No g e n e r a l c l e a r i ng o f  v e g e ta t i on w o u l d  occu r .  

I n  add i t i on ,  a t  many s t r e a m  c r o s s i ng s ,  BPA m a n a g e s  s t r eam

s i de vege t a t i on t o  prov i d e  v i s u a l  s c r e e n s  ( s ee No . 8 i n  

Table 4- 5 ) . BPA ' s s t r ea m  b u f f e r  z o n e s  appear t o  p r o v i d e  

adequa t e  p r o t ec t i on f o r  the " na t u r a l  hydrau l i c  a n d  hab i t a t  

f u nc t i on s "  o f  s t r eams c r o s s ed b y  r i gh t s - o f -way . 

4 .  The Cha p t e r  7 s ec t i on on Compa t i b i l i ty w i th Land U s e  

P l a n s , Po l i c i e s ,  a n d  Con t r o l s h a s  b e e n  a m e nded a s  s ug g e s t ed . 



STATE or WA'lllNGTON 
DEPARTMENT Or ECOLOGY 
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December 6 ,  1 982 

Mr .  Anthony R .  Morre l l  
Envi ronmenta l Manager 
Bonnevi l l e  Power Adm i ni strati on 
P . O .  Box 3621 -SJ 
Por t l and , Oregon 97208 

Dea r Mr. Morre l l :  

We have coord i na ted the rev i ew of the d raft envi ronmenta l  impact 
statement for the tran sm i s s i on fac i l i t i es vegeta t i o n  ma nagement 
prog ram w i t h  the other s tate agenc i es .  I n  add i t ion  to Ecol ogy , 
the on l y  agency res pond i ng i s  the Department of Natural  Res ources . 
The comments are  attached for your i nformati o n .  

w 
/i ncere l y ,  

� ��i£a7_ 
c c :  Greg Sorl i e ,  Ecol ogy 

Denni s  Lundb l a d ,  Superv i sor 
Opera t i ons Management Di v i s i on 

Ha rry Anders o n ,  Na tura l Resources 

Comments by Washi ng ton State 
Depa rtment o f  Ecol ogy 

on the 

Transmi s s i on Faci l i t i es Vegetati on Ma nagement Program 
Dra ft Envi ronme nta l Impac t Sta teme nt ( E I S ) 

We are primari l y  concerned a bout the poten t i a l  of chem i ca l  contam i 
nat ion  o f  wa ter suppl i es .  The u s e  o f  stream buffer z ones a n d  dri ft 
control methods s hou l d  reduce the pos s i bi l i ty of contam i nat i o n .  We I urge S PA to con tact our reg i ona l off i ces before they work i n  an I 
area i n  order that downs tream d omes t i c  water r i a hts can be l ocated 
and precautions taken a s  appropr i a t e .  

· 



� 
0 
0 

Depa rtment of Natu ral  Resou rces 
F o r e s t  Land Manageme n t  Diyisioh 

OLYMPIA .  WASHINGTON \. , , 0l BRIAN J. BOYLE Comm1u1onrr of P11bht Uru:h 

November 2 3 ,  1 9 8 2  

D e p a r tment o f  Ecol6gy 
Env ironme n t a l Review S e c t i on 
Ma i l  S top PV- 1 1  
Olymp i a , WA 9 8 5 0 4  

9sso4 . . . :,-1 1 -I .  u 
\\.l� L j � 

RE : Bonnev i l l e  Power Adm i n i s tr a ti o n  D r a f t  Env i ronme n ta l  Imp a c t  
S t a t ement 

The Depa r tment o f  N a tu r a l  Resou r c e s  h a s  r e v i ewed the D E I S  on 
" Tr a n smi s s ion F a c i l i t i e s  Vegeta t i on Management Program" prepared 
by t h e  Bonnev i l l e  Power Admi n i s t r a t i on and f i nd this to be a 
we l l  wr i t ten , p o s i t ive a pproach f o r  an E I S . 

There a r e  a number of spe c i f i c  comme n t s  we wou ld l i k e  to make 
w h i ch wou ld improve the documen t .  These a re : 

P a g e  1 3 ,  p a r a g r a p h  fou r , l a s t  s e n te n c e  - A l l  b i g l e a f  
map l e  r e sprout v i gorous ly , r e d  a lder does n o t  re sprout 
a s  v i gorou s l y , e s pe c i a l ly l a rge d i ameter trees . Sma l l  
d i ameter red a l d e r  ( l e s s  t h a n  4 " )  resprout p r o l i f i c a l l y . 

P a g e  2 3 ,  p a r a g r a p h  two , l a s t  s e n tence - These t r e a tmen t s  
c a n  be ac comp l i s h e d  i n  a n y  s e a s o n  prov ided moi s t u r e  i s  
n o t  f lowing gown t h e  t r e e  t runk or t h e  t emper a t u r e  i s  
n o t  below 4 0  F wh i c h c o u l d  r e s u l t  in f re e z i ng o f  the 
t r e e s ' mo i s ture condu c tive sys tem . 

P a g e  3 1 ,  p a r a g r a p h  three , c u t t i ng - We have found t h a t  
some spe c i e s  c a n  be cut a t  prec i se i n terva l s  wh i c h  wi l l  
r e s u l t  i n  l i t t l e  or no resprout i n g . B i g l e a f  maple cut 
in May and June when f l owe r i n g  a nd leaf deve lopme n t  
occur , and red a l d e r  cut dur i ng July and Aug u s t , which 
corre sponds to summer drousht show l i m i t ed abi l i ty to 
r e s p rout . 

Page 3 2 , p a ragraph one , g i r d l i ng - S ame comments regard
ing resprouting as above . 

P a g e  1 7 0 ,  Table 7 - 9  - We b e l i ev e  the tox i c i t y  for 
Roundup s hould be c a t e g ory I I I  r a ther than c a tegory I I .  

2 

3 

4 

1 5  
1 6 

Depar tmen t  of Eco logy 
Page 2 
November 2 3 ,  1 9 8 2  

:: 

Page 1 7 5 ,  p a r a g r a ph three , under Pub l i c  Hea l t h  H a z ar d s  - I Should prov i d e  the s a f e ty marg i n  based in no e f f e c �  7 
l e v e l  in r a t  s t u d i e s  for 2 , 4 - D ,  wh i c h  is 30mg/kg . 

Append i ce s , page A- 1 4 2 , paragraph f ive - Weedone 1 7 0  j 8  
i s  manufactured by U n i on Carbid e .  

The Dep a r tment appr e c i a te s  the oppo r tun i ty t o  rev i ew t h i s  DE I S ,  
and hope our comments a r e  helpfu l .  

S incere ly , 

��d��� 
Div i s ion Mana g e r  

HA : te 

cc : Marsha H i xon 



ol>o 
0 
f-l 

Re s ponse to W a s h i no t on Depa r t me n t  o f  E c o l o  
December 6 ,  1 9 8 2  ( No .  S B  

Le t t e r  o f  

1 .  P l e a s e  c on t a c t  B PA ' s  A r e a  Ri gh t - o f-Way Ma i n t e n a n c e  
Spec i a l i s t s  t o  e s t abl i s h  a g r eemen t s  r e g a rd i n g not i f i ca t i o n ,  

2 .  Th e Chap t e r  3 s e c t i on o n  Ma nua l M e thods h a s  b e e n  
r e v i sed t o  r e f l e c t  th i s  i n f o rma t i o n .  

3 .  Our r e v i ew o f  t h e  s e n t e n c e  i n  qu e s t i on i nd i c a t e s  tha t 
i t  i s  c o r r e c t  a s  w r i t t e n  i n  t h e  Dr a f t  E IE . 

4 .  S e e  Re spon s e  No . 2 above . 

5 .  No p ub l i shed d a t a  a r e  known t o  s upport th i s  comme n t . 

6 .  The t ox i c i ty c a t egory f o r  Roundup H e rb i c i d e  i s  I I ,  
requ i r i ng t h e  Human H a z a r d  S i g n a l Word "Wa r n i n g " on the 
p r o d u c t  l a b e l  ( Monsan t o  Ma t e r i a l  S a f e ty Da t a ; Ma r c h ,  1 9 8 2 ) . 
The t o x i c i t y  c a t eg o ry for Techn i c a l  Glyphosa t e  i s  I I I  ( Human 
Hazard S i g n a l  \lord " Ca u t i on " ) .  

7 .  A "wor s t -c a s e  a n a lys i s 11 o f  va r i ou s  rou t e s  o f  h u m a n  
expo s u r e  t o  t h e  h e rb i c i d e s  p r o p o s e d  for u s e  by BPA h a s  b e e n  
a d d e d  t o  t h e  Chapt e r  7 s e c t i on on Pub l i c  Hea l t h .  I n  t h a t  
a n a l y s i s ,  no-e f fect l e vel s a r e  u s ed a s  t h e  s t a n d a r d s  o f  
compa r i son in  e s t i ma t i ng s a f e t y  ma rg i n s ,  a s  y o u  have 
s u g g e s t ed . 

8 .  S t a t em e n t  h a s  b e en c o r r ec t e d . 
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P et e r  J o h n s o n , Adm i n i st ra t o r  

B o n n e v i l l e  Power Ad m i n i st ra t i on 

P . O .  B o x  3 6 2 1  
P o r t l a n d ,  OR 9 7 2 0 8  

Dea r M r .  J o h n s o n :  

Rocky Mounta i n  
R eg i o n 

1 1 1 7 7  W e s t 8 t h  Av e n u e  
P . O .  Bo x 2 5 1 2 7  
L a k e wo o d , CO 802 2 5  
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T h a n k  you f o r  t h e  oppo rtun i ty to r e v i ew a n d  comment on y o u r  Fa c i l i t i e s 

V e g et a t i o n  Ma nagement Prog ram Dra f t  En v i ronment a l  Impa ct Sta t ement . Our 

comme n t s  a re e n c l o s e d .  

S i n ce re l y , 

� � /,��4«r 6 C R A I G  W .  R U P P  

R eg i ona l Fores t e r  

� � 

En c 1 o s u  r e  

FS.62((1- 1 \ (B·OC'l 

Comm e n t s  on t h e  Draft E I S  
" T r a n sm i s s i o n  F a c i l i t i e s  V e g e ta t i o n  M a n a g e m e n t  Program" 

B o n n ev i l l e  Power Admi n i s t ra t i o n 

General  J:omm e n t s  

(. .: "1 

T h e  v i s u a l , h i s to r i c a l  and c u l tu r a l  r e s o u r c e s  a r e  �rou ped t o g e t h e r  for r a t i n g  

a nd i n pu t to t h e  D E I S .  We b e l i ev e  t h a t  t h e  v i s u a l  r e s ou r c e  s h ou l d  b e  s e p 

ara ted f rom t h e  c u l t u r a l  r e s o u rce . Cu l tu r a l  r e s ou r c e s  s h own i n  t h e  D E I S  

may n o t  h a v e  a b i g  e f f e c t  o n  e x i s t i ng r i g h t s - o f - wa y .  Howev er , t h e  v i s u a l  

i mp a c t  m a y  b e  s i g n i f i c a n t  o n  the l a n d s c a pe i f  t h e  r i g h t - o f -way i s  k e n t  

c l e a r  o f  a ny t r e e s  a n d  o t h e r  v e g e ta t i o n . The c l e a r  c u t  o r  t r e a t e d  s w a t h  

t h r o u g h  t h e  f o r e s t  e n v i ro nme n t  w i l l  h a v e  a n  i m p a c t  o n  t h e  l a n d s c a p e . T h i s 

d o e s  not s h ow by comb i n i n g t h e  c u l t u r a l  w i th t h e  v i s u a l  r e s ourc e .  T h e  Ro c ky 

Mou n t a i n  R e g i o n  of t h e  F o r e s t  Serv i c e i s  a t tempt i n g to i m prove v i s u a l  qu a l 

i ty by a p p l y i n g v i s u a l  management p r i n c i p l es wh i c h w i l l  r e d u c e  i m p a c t s  of 

l a rge o p en i n g s  such a s  powerl i n e  r i g h t s - of -way . 

Many o f  t h e  i s s u e s  s e em o n l y  to d e a l  w i t h  h e r b i c i d e  u s e , w i t h l i t t l e emp h a s i s  

o n  v e g e t a t i o n m a n a g em e n t  w i t h ou t t h e  u s e  o f  h e r b i c i d e s . W e  r e a l i z e i n  t h e  

P a c i f i c  N o r thwe s t  ( W a s h i n g t o n  a n d  Oregon ) t h e  u s e  o f  her b i c i d e s  i s  proba b l y  a 

n e c e s s ary requ i reme n t .  Howev e r ,  i n  t h e  o t h e r  S t a t e s , I d a ho , Mo n t a na , Wyomi ng , 

e tc . ,  h e r b i c i d e  u s e  i s  o f t e n  n o t  requ i red . 

I n  t h e  D E I S  t h e r e  w a s  a d i s cu s s i on on t h e  c o n t r o l  of 1,ee d s . T h e  t e rm "weed " 

n e e d s  to be b e t t e r  d e f i ned i n  t h e  f i n a l  E I S .  Many ''l;e ed s "  pro v i d e e x c e l l e n t  

ground c o v e r  a n d  f o r a q e  f o r  l i v e s to c k  a n d  b i q g a m e  a n i ma l s .  S u c h  "we e d s "  

s h o u l d  n o t  be removed . 
I 2 
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Re spon s e  t o  U S DA F o r e s t  S e r v i c e  Rocky Mou n t a i n  Reg i o n  Le t t e r  
o f  Dec emb e r  6 ,  1 9 8 2  ( No .  5 9 )  

1 .  I t  i s  t r ue t h a t  v i s u a l  i mpac t s  may b e  s i gn i f i ca n t  i f  
r i gh t s - o f -way a r e  kept c l e a r  o f  v ege ta t i o n .  Li t t l e  conc e r n  
h a s  b e e n  e xp r e s sed b y  t h e  p ub l i c  r e g a rd i ng v i s u a l  r e sourc e s  
or c u l t u r a l  and h i s t o r i c a l  r e s o u rce s ,  r e la t i v e t o  o t h e r  
conc e r n s  s uch a s  pub l i c  h ea l th ,  worker s a f e t y ,  w a t e r  
qua l i t y ,  p l a n t s  a n d  a n i ma l s ,  a n d  u s e  o f  I n t e gr a t ed P e s t  
Managemen t .  The r e f o r e  we d ec i ded i n  s e t t i ng up t h e  
e va l ua t i on c r i t e r i a  that i s s u e s  o f  h i gh conc e r n  shou ld be 
e v a l u a t ed s e p a r a t e l y  wh i l e  i s s u e s  o f  l ow c o n c e r n  c o u l d  b e  
grouped . 

A r e v i ew of Tab l e s  4 - 2  a n d  4 - 5  w i ll show that t h e  
group i ng o f  v i sua l ,  c u l t u ra l ,  a n d  h i s t o r i c a l  r e s o u r c e s  h a s  
had no s i gn i f i ca n t  e f f ec t  on t h e  e v a l ua t i on a n d  c ompa r i s on 
o f  a l t e r na t i v e s . Mecha n i c a l  a nd broadc a s t  ch em i c a l  me thod s 
have the g r ea t e s t  potent i a l s  f o r  a d v e r s e  i mpac t s  ( f or 
d i f f e r e n t  r e a s on s ) ;  there f o r e  a l t er n a t i v e s  i nc l ud i ng the s e  
me thods produce u n f a vorab l e  r a t i ng s  on t h e  c r i t e r i on f o r  
v i s ua l ,  c u l t ura l ,  a nd h i s tor i c a l  r e s o u rc e s . 

2 .  As u s ed i n  t h e  E I S , t h e  t e rm " we e d "  i s  d e f i ned i n  t h e  
Chap t e r  3 s e c t i on on Ta rge t Vege t a t i o n . Weeds a r e  
he rbaceous p l a nt s g r o w i ng w h e r e  t h e y  a r e  n o t  w a n t ed . By 
t h i s  d e f i n i t i o n ,  herba c eo u s  p l a n t s  prov i d i ng ground cov e r  
a n d  f orage f or l i ve s t ock a nd w i ld l i f e  on r i gh t s - o f - way a r e  
n o t  con s i d e r e d  weed s .  Howe ve r ,  i n  substa t i o n s  s u ch p l a n t s  
mcty b e  c o n s i d e r ed w e e d s  bec a u s e  o f  f i r e a nd s a f e t y  h a za rd s .  
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Re sponse t o  Robe rt a nd E s t e l l e  H u n t  Letter o f  Decemb e r  1 ,  
1 9 8 2  ( No . 60)  
1 .  S e e  G e n e r a l  Re spo n s e  A .  

2 .  S e e  G e n e r a l  Re spons e  B .  

3 .  I nd i v i d ua l s i t e - s p ec i f i c  t r e a tmen t s  a r e  s e le c t ed by 
BPA ' s  R i g h t -o f -Way Mai nt e n a n c e  Spec i a l i s t s  ( s e e  Cha p t e r  5 
s e c t i o n s  on Deve lopment of Veget a t ion Ma nagement P r e s c r i p
t i ons and T r e a t m e n t  S e l ec t i on Gu i de l i n e s ) . T r e a t m e n t s a r e 
sel:eC t ed b a sed on the c ond i t i on o f  the vege t a t i on on e a ch 
manag e m e n t  un i t  ( averag i ng t wo a c r e s  i n  s i z e )  a s  we l l  a s  on 
other s oc i a l ,  e n v i ronme n t a l , a n d  economi c f a c t or s .  I t  i s  
BPA pol i c y  t o  a l low vege t a t i on t o  grow on r i gh t s - o f -way w i th 
the l e a s t  amou n t  of c o n t r o l  s u f f i c i ent to m a i n t a i n  e l ec
t r i c a l  s e rv i c e r e l i ab i l i ty .  

4 .  The r a t i ng shown f o r  manual m e thods r e la t i ve t o  s t r eam 
temp e r a t u r e s  i n  Tab l e  7-4 was a t ypograph i c a l  e r r o r ; the 
r a t i ng h a s  been c o r r ec t ed . 

5 .  S e e  Gene r a l  Re spons e  F .  
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L - u- 1- s s  

December 4 ,  1982 

Anthony R .  Morre l l 

E n v i ronl"lental Mana g e r  

Bonnevi l l e  Power Admi ni stration 

P . O .  Box 362 1 ,  Rou t i n g  Code SJ 

Portl a n d , OR 97208 

Re : P l ea s e  f i n d  o u r  wri tten t e s t i mony concern i n g  the Transmi s s i on Faci l i t i e s  
Vegetation '.1ana geme n t  Prog ram E I S .  

Thank you , 

c+JhU?:) 4 b4l,f! 
Leonora Ki n g  

P.O. Box 77, Deming, WA 98244 • (206) 595-2394 

! /, 

The '. I t . C a k e r  1:!ate rsl1ed P r o t e c t i o n  ,',s s o c i a t i o n i s  a c i t i z en ' s  n roup for..,ed i n  

r e s pon s e  t o  a cormu n i ty need to p ro t e c t  i t s wa t e r s h crls  fro"1 h e rb i c i d e c x n o s u re .  

\le a re comme n t i n o  o n  the D r a f t  E n v i ronl"le n t a l  ! n o a c t  Sta tcne n t  o n  Connc v i l l c  "0':1er 

f,dni n i s t r a t i on Transni s s i on F a c i l i t i e s \'ene t a t i on ' l a n u nerncnt Pronran lieca u s e  1 1c 

feel it docs n o t  a de q u a te l y  a d d r e s s  t l 1e  a e r i a l  a o n l i c a t i on o f  n i c l ora'" i n  \'la ter-

s h e d s  a n d  beca u s e  certa i n  s ta tenc n t s  in  t : 1e  E I S  need c l a r i f i c a t i o n  a n (I revi s i o n .  

\·!e a l s o \'/a n t  to m a ke kno·:m o u r  a p prec i a t i o n for m i t i o a t i o n  ne a s u re s  1 !11 i c h  o ff e r ,  

however ni n u te l y ,  a d d i t i on a l  p ro tec t i on to t h e  e n v i ron..,e n t  a nd to o u rsel v e s . 

'. ! o s t  of o u r  ceme n t s  a re made i n  re q a r d  to L a l'.e  1, l h a tso:• , i t s s e t t l i n g p o n d , 

'. l i rror L a k e , an 1 :atc r s �c d s  s u p py i n o  p r i v a t e  done s t i c  \'la t e r .  T h e s e  a r e  c i f -

ferent s i tua t i on s  - one a body of wa ter w i t h  cons i d e ra b l e  d r a i nage c r o s s e d  by 

BPA r i g l1 t s - o f-11ay : the other a g e n e r a l  e n t i t:' cor;ipo s e d  of n unero u s s t reans t ra n s -

vers i n 9 err, ri g h t s - 0 F-11ay a s  t h ey f l o';! o u t  o f  t h e  h i l l s  t o  s u p o l y  n r i v a tc 11el l s ,  

s p r i n � s , a n d  s u rface C la t e r  sys tems . 

T:ie u s e s  of v a r i o u s  h e rb i c i de s  on ';1a t c r s : 1 e cl s  i s  a l a m i n n . '::e a rc c o n -

e <� r n e d  11 i th u n k n o'./01 syncr0 i s t i c  re l a t i o n s , ; i o s , the u s e  o f  tox i co l c 0 i c a l l y  s i o n i f i -

c a n t  2 , ·1 - li  E s t e r s  n e a r  1·1<1 t e r s :1 cd s , the u s e  o f  n c rs i s tr. n t  c l1C1•i c ;i l s  s u c h  a s  r i c -

l o ra�1 , the i r  i m p a c t  o n  d r i n � i n q '. l a t e r  ( e s pec i a l l y  11a t e r  t h a t  i s  l a te r  t r e a t e d  11 i t h 

c h l o r i n e  a s  i s  the c a s e  for L a k e  '. : hatco'11 a n d  the c i ty of C c l l i nn h a rn ) , <1 n d  the 

seerii n � l y  endl e s s  s t o ry o f  EP,\ i na de � u a c i e s  i n  renard t o  s a fety t e s t i nn a n ci  re0-

i s t ra t i on o f  cher;ii c a l s .  

r,c : :rn',L c::i: :: 1 E r : T s  

O u r  9 e n e ra l cocir;c n t s  a rc l i s ted be l m,1. 

1 .  : I ced for f u r t h e r  docu :o1e n t a t i on o f  p r o c e d u re s  a n d  ra t i on u l c by 1 1h i c h  con t ro l  

t r e a tr1c n t s  a re s e l ected . 1.lc u r� c  �P .', to u d o p t  t h i s s u � o c s t i on b u t  11ou l d  i n c l u c:c 

other d o c u'11e n t a t i o n  a s  1 1el 1 .  Cor;i� l e te s n ray i n foma t i on 11i t : 1  \'le a t h e r  c o n d i t i on s , 

! 1 
! 2  

1 3  
report o f  1 1�t h c r  p e r s o n e l  a c tu a l l y  c h c c l'.eci t h e  a rea r r i o r  to s o ray , 1 1 a t c r  rion i tor- 1 4  
i ng ,  etc . 

2 .  F l a n  c d � e s  o f  s t ream b u f fe r  zones to e n s u re t h a t  h e l i c o p t e r  o p e r a t o r s  



.I::> 

0 

00 

- 2 - !_ - !' I - _,, .,, 

rccon n i ze the i r p r e s e n c e  du r i n o  a e r i a l  a p p l i c a t i on ; mon i t o r  a s anp l e  of s t ream 

buffer z o n e  e does u s i n g s P ray c a r d s . Coth a re r e l a t i v e l y  i ne x p e n s i v e and req u i re 

1 i "li ted persone 1 .  1 :e h i  1 i 1 1  y recomnend both to pro v i  �e mana nement 1·1i tl1  d a t a  

va l u a b l e i n  f u tu r2 de c i s i o n m a k i n g . 

3 .  Re� u i re s h u t-off o f  s p ray d e l i v e ry sys tem 1 5 0  f e e t  from s t re�n . W e  feel  

th i s  is  only re a s on a b l e .  We further s u n g r � t  s n ray i nn p a r a l l e l  to s t reams when 

pos s i b l e .  

4 .  Re s J rou t i n n .  The E I S  a o e s  i n to some d e ta i l  o n  th i s  i s s u e  and we feel i t  

does n o t  g i v e a bal a n c e d  p i c t u re . The '.la s h i n g to n  Depa rtme n t  o f  N a t u r a l  Resources 

h a s  con d u c te d  p r oni s i n n s tu d i e s  in  forest l a n d s  w i th hand c l e a r i n o  o f  a l ders by 

v a ry i n g the t i me s  of year a n d  t h e  p h a s e s  o f  t h e  moon the a l d e r s  a r e  c u t .  T h e  re

s u l ts h a v e  been v e ry e n c o u ra g i n g .  R e l i a nce on h e r b i c i de s  may not b e  i n h e r e n t  i n  

vegeta t i on m a n a geme n t  a s  the E I S  i m p l i e s . 

One m u s t  a l s o  remember tha t a fter v e a e t a t i o n  h a s  b e e n  trea ted once , the 

s i t u a t i o n  i s  . n o t  the same . The b r u s l 1  i s  u s u a l l y not as d e n s e  as before i n i ti a l  • 

treatme n t .  T h e r e fo re , s u b s e q u e n t  t r e a tment of t he s ame a rea may fa l l  i n to d i f fe ren t  

ca teno r i e s  requ i r i ng a d i fferent management d e c i s i on .  

The c h a r t  � if.  6"f the E I S  s h ov1s h e rb i c i de treatment n e ce s s a ry a ft e r  

o n l y  o n e  year l a ter tlwn manual  trea tme n t s . lie fee l  th i s  i s  mi n i mo l  t i me d i f -

fcrnece , po i n t i n g  to the e ff i c i ency of manu a l . 

T h e  U . S .  Genera l lic co u n t i n 0  Off i ce i s s u e d  a s t udy en t i tl ed " P,etter Data t leed

e d  To Cctermi ne T h e  Ex te n t To \·i h i ch H e rb i c i d e s  S h o u l d  ne Used On Forest L a n d s , "  
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\ I l l i c h  c o n c l uded that c o s t s  of ma n u a l  a n d  herbi c i d e c o n t r o l  a r e  n a r rovli n q .  Therefo re , I 9 
Vie conc l u d e  t h a t  the a l te rn a t i v e  i s  n o t  an unrea l i s t i c  c h o i ce for v e g e ta t i o n 

mana gement i n  ma ny c a s e s . 

5 .  U s e  o f  h e rb i c i de s  a t  s u b s ta t i o n s . T h e  l a c k  of tes t i n a  a n d  mon i to r i ng o f  

c h em i ca l  u s e  a t  s u b s ta t i on s  w a r r a n t s  s e r i ou s  reco n s i d e ra t i on o f  the d o s e s  a s  wel l 

as s p ec i f i c  chemi ca l s  proposed for that p u rpo s e . The E I S  d i d  n o t  s u q g e s t  e i ther 
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t h e  a l terna t i v e  o? 1 01; g r011i n g  g r o u n d  cove r or t h a t  o f  l e s s  d ra s t i c  c h emi c a l  

trea tme n t s . 

6 .  F l y i n g  a l t i tude a n d  d r i f t .  A e r i a l  a p n l i c a t i o n shou l d  be a v o i d e d  Vlhenever 

p o s s i b l e d u e  to d r i f t  a n d  the Potent i a l  for human e r r o r . We a re p a rt i c u l a r l y  

concerned a b o u t  t h e  h e i g h t  fron 1·1 h i c l 1  GP,� a o p l i e s h e r b i c i d e s . r a o e  2 3  o f  the 

EIS e x p l a i ns r i gorous d r i f t  control  test that s p ray d e l i ve ry sys tems must pa s s . 

T h i s ama z i n g fe a t  n ee d s  docume n t a t i o n .  

7 .  Al l c h emi c a l s u s e d  by crA m e t a b o l i z e t o  n o n - t ox i c  p ro p e rt i e s . F i r s t  

c omme n t  to t h a t  i s  t h a t  i n  01o s t  c a s e s  n o  o ne �no':is . V e ry l i t tl e tc s t i n o  h a s  b e e n  

done a l o n g  t h e s e  l i n e s . l l 01·1eve r ,  s t u d i e s do s u � � e s t  2 , t• - D i ch l o ro p h e n o l , 2 /1 - D ' s  

p r i ma ry b rea kdoVln prod u c t , i n  comb i n a t i o n  w i th t h e  r e s i d u a l  2 , 4 - D ,  i s  more 

d a n g e ro u s  than the 2 , 4 - 0  a s  a p p l i e d .  

8 .  BPA i s  t o  b e  com";ended for r i g h t - o f-v1ay i n s p e c t i o n  p r i o r  t o  s p ray a c t i v i t i e s  

a n d  for th e i r a g reeme n t s  w i th l a ndowners a n d  o t h e r  i n d i v i du a l s  . 

A CAU T I O�:  AOOUT EPA R E G I S rnAT I O i l  

1 .  A syno p s i s  o f  E r A r e q i s t ra t i o n . 

The I n s e c t i c i d e Act of 1910  a n d  l a t e r  the Federa l I n s e c t i c i de , r u n � i c i d e ,  a n d  

Roden t i c i de A c t  o f  1947  ( F I F R A )  �i i c h  r e p l a c e d  i t ,  p ro tected u s e rs f r o m  de-

ceo t i ve l a bel i n g and i n effec t i v e  p roducts . At a b o u t  t h e  s a i,1e t i me ,  chcr�i c � l  ma n u 

f a c t u re r s  1·1cre f i n d i n g  thems e l ves a t  t h e  e n d  o f  I I'.� I I  wi t h  l a Me aove rnne n t  r e s e a rch 

grants a n d  a g reat economi c i nc e n t i ve to f i n d c i v i l i a n  ma r k e t s  for t�e chemi c a l s  

deve l o ped d u r i n Q  the wa r .  The i n c r e a s e  o f  p e s t i c i d e p roJ u c t i o n ,  from l J O  mi l l i on 

pounds i n  1947 to 1 . 4  b i l l i on by 1975  forced C o n � r e s s  to rcco n n i z e  the need for 

further l eg i s l a t i on t o  protect the e n v i ronme n t .  I n  1972 F I F rA was ame n d e d  by the 

F e d e r a l  E n v i ronme n t a l  res t i c i de s  Con t r o l  A c t  ( F E � c,', ) 1 1h i c h p r ov i d e d  that E rA 

proc e s s  a l l  new p e s t i c i de reg i s t r a t i o n  a p p l i c a t i on s  a n d  to l e re n c e  re s i d u e  p e t i 

t i ons  a n d  rev i ew a n d  rereg i s tc r  a p p r o x i ma t e l y  50 , 0 0 0  pes t i c i des  p r ev i o u s l y  reg

i s tered o v e r  the p a s t  30 yea r s . Thi s i s  e s p e c i a l l y  i n t e re s t i n g in l i g h t  o f  the 
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fac t tha t mos t  of the o l der data d i d  not i nc l ude a con s i dera t i o n  of l ong-term e ffects , 

sue�  as potenti a l  mutagen i c i ty ,  tera togen i c i ty ,  and carci noaen i c i ty .  EPA was to 

determ i n e  i f  the oes t i c i de woul d perform i t s funct ion  w i thout unreasonabl e  adverse 

effects on huma n hea l th and the envi ronme n t .  Congre s s  then set  an unreachabl e 

dea d l i ne of 1076 . 

Al though there i s  amo l e  evi dence of EPA ' s  fa i l u re to i mpl ement the 1 972  amend-

mcnts . perhaps the mos t  s i gn i f icant  is the co l l apse  in 1976 of the reg i strat ion  

program . EPA ,  s t rugg l i ng wi th s evere manpol'le r s hortaae s ,  began to th i n k  about 

shortcuts . Products 11i th s i mi l ar  chemi cal  s tru ctures 1vere grouped i nto "ba tches . "  

F i n d i n g s  concern i ng toxi c i ty o f  one 1 1a s  then general i zed to the v1h o l e  " batch . "  Th i s  

approach un fortuna tel y i gnored the unknown synerg i s t i c  rel a t i ons h i ps a s  we l l  as 

the pos s i b l y  tox i c  p roperti e s  of the s o  ca l l ed i nert i ngredi ents . 

The members of the rereg i s tra t i o n  ta s k  force val i dated not the adequacy of the 

s a fety tes t i no data su bmi tted by the chem i ca l  manufacturers , but often s i mp l y  the 

ex i s tence of i t .  They did not read the raw data . Thus  deci s i on s  on the 

sa fety of the chemi cal  11ere based so l ey on the research conc l u s i on s  of the manufact-

urer ,  l'lh i ch often dtd not refl ect the raw data . 

In 1970 F I FRA \'/as amended to accomp l i s h rereg i s trati on i n  the most ' ' exped i t i o u s  

ma nner poss i b l e . "  Essent i a l ly  t h i s  means that  yea rs l a ter fe\'/ chemi c a l s  have been 

found to mee t  the cri teri a of the l a\'/ . Often EPA cannot rea l i st i ca l l y  te l l you 

i f  a pes t i c i de i s  safe because EPA s i mp l y  does n ' y  kno\'/ . 

Thus  the s tatement  on page 1G8  of the E I S  i s  unsa t i s factory ,  "To be federa l l y  

regi stere d ,  a pes t i c i de mus t not g i ve evi dence o f  unrea son abl e ha zard t o  heal th or 

the envi ronment v�en used accord i nq to the l a bel . Thus the  EPA and s tate-approved 

l a bel  represents the bes t ava i l ab l e  g u i dance for the safe and eff icac ious  use of 

pes t i c i des . The i mportance of  the l a bel is emphasi zed i n · 8 rA ' s  Transmi s s i on 

L i ne : la i n tenance Standard . "  

One mi 9ht a l so note that  p i c l oram ( except Tordon l O l K  used i n  forestry ) i s  on 

EPA ' s  res t r i c ted use l i s t .  
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\ le 1·mu l d  a l s o  l i lce to bri efl y me n t i o n  the unrel i a b i l i ty of conimerc i a l  l a bor-

atori e s .  By no\'/ the I ndustri a l  8 i otest  " scanda l " is cormon k no1·1l edge but ot" � :· 

l abs have a l so been found defi c i e n t ,  i nc l u d i ng Gu l f  South \'/ho conducted s tu d i es 

on p i c l oram . 

A l though the E I S  d i d  men t i o n  several  s tu d i e s  to va l i date the u s e  of p i c l o ra"1 , 

we \'/ou l d  l i ke to po i n t  out that  i t  d i d  not addre s s  t e s t i n g  for chron i c  toxi c i ty 

of To rdon 10 1 .  There are no repo rts .  of a n i ma l s exposed to Tordon for more than 

30 days , nor of any a n i ma l s  so  cxnosed being obs erved for l onocr than a mo n t h .  

There does n o t  seem t o  be a ny tes t i ng for a b s o rpt i o n , me tabol i s m ,  neurotox i c i ty ,  

c hron i x  tox i c i ty ,  mu t1gcn i c i ty ,  fetal  toxi c i ty ,  o r  i n� u c t i on o f  c ancer ,  b i cth 1c-

fects , or steri l i ty .  A l l acute tes t i n� has been done by 00•·1 , the nanufacturer .  

: lo s t  of the tes t i ng for  pi c l oram has  been  for  acute toxi c i ty .  Of i ts l i mi ted  

l ong- term feedi ng s tu d i es one was done  by  I ndus t r i a l  3 i otes t and  found  to be  

i nval i d .  f,nother 1·1a s done  by  C,u l f  South �csca rch under con tract to the l : a t i ona l  

Cancer I n s t i tuc . T l1 i s  s tudy h a s  a l so been aud i ted a n d  q u e s t i oned by  the err" The 

res u l ts  reported in the EIS of an  earl i e r  three oenera t i o n  s t u c:y '. s t i l l b i rt : 1s  in tl1e 

fi r :t  genera t i on and rcJuccd ferti l i ty in tl 1e s econd ) is hard ly  rea s s u ri ng . T:ic 

l ong- term carci nogen i c i ty s tudy reported in the EIS found p i c l o ram cou l d  i nduce be-

n i g n  tumors in fema l e  rats . T h i s  is oood ne·.·1 s ?  

The  E I S  a l so  fai l s  to rient ion  : :e l v i n  �euJer ' s  revi c'. 1  of  the f 'CI  tests  done  i n  

19G l .  I t  con c l uded there 11as a oos i ti v e  corre l a ti on bet•. 1cen D i c l oram a n d  tu"o rs 

of  the l i ve r  and endoc r i n  n l ands  in rats , and tu�ors of the s n l een in mi c e .  An i�a l s  

fed Pi cl o ram deve l oped ki dney and l i ver dainaae , h a i r  l os s , vagi nal  b l ccd i n n ,  t remors , 

thyro i d  and pa ra tl1yro i d  hyperp l as i a , s k i n i rri tat i on , dark u r i n e  and  a troohy 

the tes tes . I n  a l ong- term s tudy one often fi nds  chron i c  probl ens not assoc i a ted 

l'li th the probl em on '11l1 i cl1 they are 1·1orki ng . 

I t  i s  i ntere s t i ng to note that p i c l orar� 1·1a s se l ected  by :!C l for study beca use  

of i t s pers i s tence and  mobi l i ty i n  so i l  and \'la ter s u gges t i ng a poss i bl e  l one- term 

1 01>1 l evel  expos ure .  
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r 0 1 c  1G2  o f  t'1e E I S  vrh i c h e xp l a i n s ho11  ra n i d l y  p i c l oram i s  excreted i n nores thr 

l on q - t c rni l m·i l ev e l  e x p o s u re pos s i b i l i ty a s  1·1e l l  as damage the chem i c a l  m i g l 1 t  i nduce I 1 6  
a s  i t  t r o v c l s through the body , no ma t t e r  hm·1 q u i c k l y .  

S t a n d a r j  a n i ma l  tests d o  n o t  adeq u a t e l y  compare w i th human expos u r e  a s  numerous 

hum3ns e x o o s e d  to p i c l oram s u ffer from c h ro n i c heada ches , wea knes s ,  v i s i on p robl ems , 

d � t e r i o r a t i o n  of memory a n d  concentra t i on , and t i n g l i n g hands a n d  feet- a l l  d i ffi c u l t 

to d e t e c t  i n  l a b o ratory a n i ma l s .  

T h e  E I S  s t a tes on p .  171  " th e i r u s e  a t  the appl i c a t i on rates proposed p o s e  no 

s i 1 n i f i c a n t  h a z a r d s  o f  c h ron i c  toxi c i ty to a n i ma l s  o r  human s .  T h i s  is a l s o  i gn o r i ng 

that i n d i v i d u a l s  a r e  exposed to coun t l es s  o t h e r  toxi n s , pol l u tants , and e n v i ronmental  

a n d  h e r i d i ta ry m a k e - u p s . 

On p .  A- 1 1  i t  s t a tes , l ow concentra t i o n s  of p i cl o ram can reduce s u rv i v a l  an� 

qrmrth of l a ke trout fry . . .  a n d  that the toxi c t h res h o l d for e a r l y  l i fe s t ages i s  

co n s i d e r a b l y  l es s  than a cu te toxi c i ty thresho l s f o r  a du l t  f i s h .  By the s ame token 

i m? a c t  to c h i l dren is not adequ a t e l y  mea sured o r  a s s e s s e d  . 

Comments found i n  the \Ja s h i ng ton Depa rtnent of ila t u r a l  Resources E I S  for 

Fores t Land ' 1ana qen:e n t  P r ogram say the grea tes t danger f o r  Tordon appears to o c c u r  

w i th r e p e a t e d  s u s t a i n ed i n t a k e  thru s e v e r a l  genera t i ons a t  wh i ch t i me teratogen c i ty 

occu r s . 

The DPA E I S  s ay s  on p .  A- 1 1 ,  con t i nu a l  expos u re to concentra t i on s  as l ow a s  

. 035 opm  u n l i ke l y  d u e  to l i mi ted n10vemen t ( emphas i s  a d d e d )  o f  p i c l oram from s o i l 

to 1 1 a t e r .  T h i s  i s  v e ry contrad i c tory to your ovrn s t a tements : 

p .  r,- 1 1 3 ,  " s u rface r u n - o f f  and l e a c h i n g  a re both me a n s  by •11 h i ch p i c l o r am can move 

from t reated s o i l to wa te r . " 

" Ra i n fa l l  s h o r t l y  a f t 2 r  a pp l i ca t i on c a n  remove up to 50% of the h e rb i c i de 

fro"1 a via ters i led . "  

p .  lJ� . " P i c l o ram can be e a s i l y  l ea ched from s o i l  by l1 e a vy ra i n  and i s  v e ry pers i s -
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ent . . .  " 

p .  SQ , " p i c l oram mob i l e  i n  s o i l Y1a te r . "  

Another contra d i c t i on o c c u r s  o n  p .  v ,  " ra p i d d e g ra d a t i on i n  s o i l  a n d  •:1 a t e r . "  

Th i s  i s  s i mp l y  not the c a s e  f o r  p i c l oram a nd i t  i s  spe c i f i c a l l y  why we a r e  u r g i n g  

G P A  t o  cancel i t s u s e  o n  waters h e d s . Y o u  a l s o s t a t e  that none o f  t h e  c l 1 e"1i c a l s  p r o -

posed for u s e  a ccumu l a te i n  t h e  e n v i ronme n t .  Howeve r ,  a s tudy c i ted i n  t h e  a fo re

me nti oned Department o f  Natu r a l  Resources E I S  s howed herbi c i d e l e vel s in deer s toma c h s . 

Another s t u dy r e l e a s e d  by the Na t i on a l  Center f o r  H e a l th S ta t i s t i c s reoorted 7� 

o f  the pop u l a t i o n  s u rveyed h a d  r e s i dues o f  Ga r l o n ( a  py r i dene ba s e  l i k e p i c l o r a m )  

i n  them . G a r l on h a s  o n l y  been i n  u s e  a f e w  years . 

In the c a s e  of u s i n g p i c l oram n e a r  a s tand i ng body of 1·1a t e r , t h e  c h a n c e  o f  

s e r i o u s  contami n a t i on i n c r e a s e s , e s p e c i a l l y  11l1en t h i s l a ke i s  a f f e c ted by f a l l 

f l oo d i n g  of the numerous s t reams c ro s s i n g  the treated a re a s  of r i o h t - o f -way . 

p .  143 , " . .  s t a n d i ng 1·1ater i s  mos t l i ke l y  to s how h i g h e s t  l e v e l s of con tami n a t i on i n -

i t i a l l y or o v e r  a p e r i o d  of t i ne . "  

p .  A 105 , '\iater col l ected i n  ponds a d j a cent to treated a rea . . .  s ta b i l i zed at 

appro x i m a t e l y  5 pnb . "  How l ong d i d  th i s  l ev e l  pers i s t ?  

On p a g e  32� o f  tl1e i r  E I S  the D r ! R  a l s o s ta tes , "  g re a t e r  <i-1'A��f o r  concentra t i on 

o c c u r s  1·1hen a s t rea1'1 c a r ry i n a  chemi ca l s  emn t i es i n to a m a r s !1 , pond , or l a k e . "  

And on page 3 1 5 ,  " Herb i c i de concentrate i n  ponds and l a k e s . They c a n  be further 

conc)fetrated b i o l o0 i ca l l y  by p l a n kton and o t h e r  aqua t i c  o r n a n i sns a n d  c a n  cause fi s h  

mort a l i ty . " 

I n  one s tudy they • o u n �  " bo t tom s e d i ment i n  a s l ow mo v i n 0 s t ream a c c u mu l a te d  

Tordon . "  

The pers i s tence of p i c l oran contami n a t i on i n  a r e l a t i ve l y  d2ep body o f  water 

a t  f a i r l y  cool  tempe ratures a n d  the s u b s e q u en t , ro u t i ne d i s tu rbance o f  t:1 a t  \'la ter 

wi th f l ood i ng is  i mportant c o n s i de r a t i ons in this ca s e .  P o t e n t i a l  f o r  expos u re 

for a s i g n i f i ca n t  po r t i o n  of 1 1 a t e r s h e d  i s  a l s o  pos s i b l e .  The s p i l l  of Tordon 101  

men t i oned i n  the E I S  a n d  nume r o u s  o t h e r  reports o f  Tordon a n d  p i c l oram e x p o s u re 

l e a d s  one to q u e s t f o n  the u s e  of th i s  chmi c a l  so n e n r  tl 1c d r i n k i n �  \ : .; t � r  of s o  

I 1 s  
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T o  quote the E I S ,  " These  observat ions  i l l u st rate the need t o  carefu l l y  control 

the rel e a se  of p i c i oram in the envi ronre n t .  Ye feel the aer i a l  appl i cat ion  of 

p i cl o ram nea r 1 ratersheds is  unj u s t i f i ed by the E I S ,  unneces sary when other chem i c a l s  

a n d  al tern a t i v e  control methods a re ava i l ab l e ,  a n d  i ts u se  i s  i rres pon s i b l e  acti on 

for BPP, ,  1 . Je urge i ntegra t i o n  of th i s  srec i a l  c i rcuf'ls tance no t covered by the E I S  

i nto t h e  veaeta t i on management p l a n .  The sugge s t i o n  on page 7 7 ,  " restr ict  u s e  o f  

broad c a s t  chemi c a l s  to remote a r e a s  1·1 i t h  l i mi ted a c c e s s  11here no pos s i bi l i ty o f  

1 1ater supply contami nation exi s t s , "  i s  excel l en t .  And i n  a reas 11here i nd i v i dua l s 

feel the i r  personel 11ater suppl i es are threatened by BPA use  of chemi cal s ,  1·1e s u gges t 

BPA conduct water mon i tori ng saf'lp l es .  

I n  s umma ry , gi ven the i nadequate chro n i c  tes t i ng for pi cl o ram and  the poten t i a l  

f o r  i mpact to l a rge numbers of peopl e ,  we u rge E P A  to d i s cont i nue use  of 

p i cl o ram in  o r  a round watersheds , especi a l l y  Lake Wha tcom. 

T l 1ank you , 
I ' (_� Leonora Ki ng , for 

: 1t.  Baker l·la tershed Protecti on f,s s o c i a t i o n  
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Re spo n s e  t o  Mou n t  B a k e r  Wa t e r shed Protec t i on A s s oc i a t i o n  
Le t t e r  o f  Decemb e r  4 ,  1 9 8 2  ( No .  6 1 ) 

1 .  Synerg i sm r e f e r s  t o  b i o log i c a l  r e spon s e  ( e . g .  t ox i c i ty )  
r e s u l t i ng from i n t e r ac t i o n  b e t w e e n  two s ub s t a nc e s . As a 
r e s u l t  o f  t h e  i n t er a c t i o n , t h e  r e spons e  i s  g r e a t e r  t h a n  
wou l d  be p r ed i c t ed from e i th e r  s u b s t a n c e  a l on e .  S y n e rg i s m 
r e qu i r e s  t h a t  the a f f e c t ed org an i sm m u s t  be expo s e d  s i m u l 
t aneou s l y  t o  b o t h  subs t a nc e s .  

N o  s y n e rg i s t i c  i nt e r a c t i on s  a r e  k nown a m o n g  t h e  h e rb i 
c i d e s  propo s e d  f o r  u s e  b y  BPA . The h i gh e s t  l e v e l s  o f  
e xpos u r e  o f  both vege t a t i on a nd nont a rg e t  o rg a n i s m s  o c c u r  a t  
t h e  t i me h e r b i c i d e s  a r e  app l i ed .  Subsequent phy s i c a l , 
chemica l ,  a n d  b i o l og i c a l  p r oc e s s e s  break d own t h e  h e rb i c i d es 
t o  l e s s  t o x i co l og i ca l l y  s i g n i f i c a n t  mat e r i a l s .  Th i s  b r e a k 
down proc e s s  m i n i mi ze s  t h e  po s s i b i l i t y  o f  s y n e rg i s t i c  
i n t e r ac t i on among herbi c i d e s ,  o r  th e i r  b r ea k d ow n  prod u c t s  
a n d  a l s o  m i n i mi z e s  t h e  pos s i b i l i ty o f  a t o x i c  b i o log i c a l  
r e spon s e . 

2 .  S e e  G e n e r a l  Re spon s e  c .  

3 .  You r  s uppor t  f o r  th i s  m i t i ga t i on mea s u r e  i s  
acknowledged . S e e  G e ne r a l  Re spon s e s  E a nd G .  

4 .  Doc umen t a t i o n  
p r e s e n t l y  p r ov i d ed 
( BPA For m  No . 3 0 7 )  
Tab l e  4 - 5 ) . 

of c o nd i t i o n s  d u r i ng s p r a y  ope r a t i on s  i s  
by " Da i ly B r u s h  a nd Weed Con t r o l  Repo r t s "  
( s e e  M i t i g a t i on Mea s u r e  No . 1 0  i n  

5 .  You r  s uppo r t  for t h e s e  i de n t i f i ed m i t i ga t i on m e a s u r e s  
i s  a l s o  a c k nowledged . S e e  Gener a l  Respo n s e  E .  

6 .  S e e  Respon s e  3 abov e . 

7 .  The Ch a p t e r  3 s ec t i on on M a n u a l  Methods h a s  b e e n  
augme n t e d  w i t h  a d i sc u s s i on o f  r e po r t ed n e w  f i nd i ng s  on 
sprou t i ng r e spon s e s  a f t e r  c u t t i n g . U n f o r t u na t e l y , t h e  DNR 
r e s u l t s  a l l u d e d  t o  have not b e e n  documen t e d  in a n  a u t h e n t i c  
expe r i me n t a l  d e s i g n . F u r t h e r  s t udy i s  needed . 

8 .  BPA ' s  A r e a  Ri gh t -o f -Way Ma i nt e n a n c e  Spec i a l i s t s  
i d e n t i fy m a n a g e m e n t  u n i t s  need i ng v e g e t a t i on c o n t r o l  a nd 
s e l e c t  approp r i a t e  con t r o l  t r e a t m e n t s on a s i t e -spec i f i c  
ba s i s  ( s ee Ch apt e r  5 s e c t i o n  o n  T r e a t me n t  S e l ec t i on G u i d e
l i n e s ) .  T r e a t me n t s  a r e  s e l ec t ed b a s e d  o n  con s i d e ra t i on o f  �f a c t o r s  ( e . g .  vege t a t i on c o nd i t i o n )  a n d  i n  o r d e r  t o  
ma i n t a i n  s y s t e m  r e l i abi l i t y  w i th t h e  l e a s t  amou n t  o f  c o n t r o l  
e f f or t . A s ep a r a t e  management d ec i s i on i s  m a d e  for each 
manag eme n t  u n i t at each t i me t h a t  i t  needs t r e a t m e n t  
( u s u a l l y  a t  5 - 1 0  y e a r  i nt er va l s ) .  
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Re spon s e  t o  Mount B a k e r  W a t e r shed P r o t ec t i on A s s oc i a t i o n  
Le t t e r  o f  Decemb e r  4 ,  1982  ( No . 61)  ( cont ' d ) 

9 .  You a r e  c o r r e c t  tha t ,  i n  many c a s e s ,  m a n u a l  t r e a t m e n t s  
a r e  appropr i a t e  f o r  veget a t i o n  management on B P A  r i gh t s -o f 
way . S e e  G e n e r a l  Respons e D .  O v e r  t h e  l a s t  1 0  ye a r s ,  
ma nual con t r o l  m e thods h a v e  b e e n  u s ed o n  n i ne p e rc e n t  o f  the 
r i gh t-o f-way a c r e s  t r e a t ed by BPA ( s e e  Append i x  C ) . 

1 0 .  DPA h a s  t e s t ed and mon i t o r e d  h e rb i c i d e s  a n d  r a t e s  o f  
app l i c a t i on u s ed f o r  s ub s t a t i on w eed c o n t r o l  f or many 
y e a r s .  BPA i s  c o n s t a n t l y  s eek i ng h e rb i c i d e s  t o  u s e  i n  th i s  
s i t ua t i on that have l e s s  po t e n t i a l  f o r  e n v i ronme n t a l d amage 
wh i l e e f f e c t i ve l y  remov i ng vege t a t i on tha t pos e s  f i r e and 
s a f e t y  h a z a rd s .  Becau s e  o f  e n v i ronme n t a l  prob l e m s  i n  t h e  
p a s t , D P A  h a s  r e c en t ly d i s c on t i nued u s e  o f  s e v e r a l  herb i 
c i d e s  a t  subs t a t i on s .  

Th i s  E I S  documented t h a t  BPA h a s  not m o n i t or ed t h e  
f a t e s  o f  h e rb i c i d e s  u s e d  a t  subs t a t i o n s  i n  grou ndwa t e r  and 
s u r f ac e  w a t e r s .  A s  a r e s u l t , t h e  E I S  i d e n t i f i e d  the 
adopt i o n  of a m i t i g a t i on m e a s u r e  t o  und e rt a k e  such w a t e r  
mon i tor i ng a t  s ub s t a t i on s  ( s e e  M e a s u r e  No . 3 3  i n  
Tab l e  4 - 5 ) . Th i s  mea s u r e , howe ve r ,  i s  not p r e s en t ly 
i ncorp o r a t ed i n  t h e  p r e f e r red p r o g r a m  a l t e r n a t i ve .  You r  
s u ppo r t  f o r  th i s  m i t i ga t i on mea s u r e  i s  ack nowledg ed . S e e  
G e n e r a l  Re spons e  E .  

1 1 .  Th e d i s c u s s i o n  o f  " Ae r i a l  Tech n i q u e s "  o f  h e rb i c i de 
app l i c a t i on i n  Chapt e r  3 h a s  b e e n  a ug m e n t e d  to more 
tho rough ly e xp l a i n  BPA mon i t or i ng of s p r a y  d e l i v e ry 
p e r f o r m a n c e  and dr i f t  c o n t r o l  m e a s u r e s .  A l s o  s e e  Gene r a l  
Re spo n s e  F .  

1 2 .  Docume n t a t i on does n o t  e x i s t  i n  t h e  s c i e n t i f i c  l i t e r
a t u r e  f o r  t h e  a l l edged tox i c  h a z a r d s  of 2 , 4 - D  b reakdown 
produc t s .  Phy s i ca l , chem i ca l ,  a nd b i ol og i c a l  p r oce s s e s  
t r a n s f o r m  tox i c  chem i c a l s i n t o  m a t e r i a l s  ca l l e d  "brea kdown 
product s . "  Such produc t s  a re g e n e r a l ly more w a t e r  s o lub l e  
t h a n  t h e  p a r e n t  chem i c a l  a nd , a s  a r e s u l t , t h e y  a re 
g e n e r a l l y  l e s s  t ox i c . I n  ad d i t i o n ,  b r eakdown p roduc t s ,  
wh i ch norma l l y  i nc l ude s e v e ra l pr i ma ry prod uc t s  p l u s  a 
l a rg e r  n umber of s econd a ry produc t s ,  o c c u r  i n  quant i t i e s  
t h a t  a r e  l e s s  tha n  t h e  o r i g i na l  quan t i t y  o f  p a r e n t  
c h e m i c a l .  T h e  s m a l l  amoun t s  o f  p o s s i b l e  b r e akdown p roduc t s  
the r e f o r e  m i n i m i z e  t h e  pos s i b i l i ty tha t they w i l l  c a u s e  a 
h a r m f u l  b i ol og i c a l  r e sp o n s e  ( i . e .  t ox i c i ty ) . Th i s  
con s i d e ra t i on o f  pos s i b l e  dos e - r e spon s e  r e l a t i on s h i p s  
i nd i c a t e s  t h a t  l i t t l e  h a zard i s  a s s oc i a t ed w i th 2 , 4 - D  
b r e a k d o w n  produc t s .  A l s o  s e e  Gene r a l  Re spons e  I .  

Res o n s e  t o  Mount B a k e r  Wa t e r shed P r o t ec t i on As soc i a t i on 
Le t t e r  of December 4 ,  1 9 8 2  ( No .  61 cont ' d )  

1 3 .  S c i e nt i f i c  u n c e r t a i n ty d o e s  e x i s t conc e r n i ng the publ i c  
hea l th a nd e n v i ronment a l  e f f e c t s o f  s o m e  h e rb i c i d e s  a n d  
h e rb i c i d e  b reakdown produ c t s .  L i k e w i se BPA r e c o g n i z e s  t h a t  
i t  m u s t  m a k e  i t s  own j ud g ement s abou t the e f f e c t s  o f  i t s  
p ropos e d  u s e  o f  h e rb i c i d e s  o n  humans a nd t h e  e n v i ronmen t ,  i n  
accordance w i t h t h e  Na t i ona l Envi ronme n t a l  Po l i c y  Ac t . 
Th e r e f ore a 1 1wor s t -c a s e  a n a ly s i s 11 of the h e r b i c i d e s  p ropo s ed 
f o r  u s e  by BPA h a s  been added t o  the Chap t e r  7 s e c t i o n  on 
Pub l i c  l lea lth . A l s o ,  the c i t e d  l a ng u a g e  on ( f o r m e r )  page 
168 ha s been amended t o  r e f l e c t  the above cons i d e r a t i on s .  

1 4 .  S e e  G e n e r a l  Re spons e  H .  

1 5 .  S e e  Gene r a l  Respon s e  H .  

1 6 . Th e r e  i s  no s c i en t i f i c  e v i d ence f o r  h uman h e a l t h  h a z a rd 
d u e  to l o n g - t e r m  low- l e v e l  expo s u r e  to p i c l o r a m  . 

1 7 .  S e e  Gene r a l  Re spon s e  H .  

1 8 .  The f a c t  t h a t  p i c loram i s  p e r s i s t e n t  i n  s o i l a n d  mobi l e  
i n  s o i l w a t e r  mea n s  that pi c l o r a m  c a n  be d e t e c t e d  i n  s t r ea m s  
d r a i n i ng t r e a t ed a re a s  ( s ee P i c l or a m  B a c k g r o u n d  S t a t e m e n t ) .  
l�we ve r ,  the amount o f  p i c l or a m  that does move i n  t h i s  
m a n n e r  i s  l i m i t ed ,  a nd s t r e a m  concen t r a t i on s  a s  h i gl1 a s  
0 . 0 3 5  ppm a r e  u n l i k e l y . ( Th e  s t a t em e n t  on p a g e  A - 1 1 3  i s  a s  
f o l l ow s : " Ra i n f a l l  s ho r t l y  a f t e r  appl i c a t i on c a n  r e move up 
to f i ve p e r c e n t  of the herbi c i d e  from a w a t e r shed . " )  

1 9 .  Altho ugh p i c loram i s  pe r s i s t ent a t  l e ve l s  t o x i c  to 
p l a n t s  f o r  long e r  p e r i od s  than the other herb i c i d e s  p r opo s e d  
f or u s e  b y  B P A ,  p i c loram i s  a l s o  t h e  l e a s t  t ox i c  ( s ee 
Tab l e  7 - 7 ) .  Ha z a r d  a s s e s s m e n t  must con s i d e r  l e v e l s  of 
pot e n t i a l  exposu r e  r e l a t i ve t o  k nown l e v e l s  a t  w h i c h  
tox i c i t y  symptoms h a v e  been f o u nd . S u c h  a con s i d e r a t i on f o r  
p i c loram r e s u l t s  i n  the conc l u s i on that BPA ' s  p r opo s e d  u s e  
o f  p i c lo r a m  wou l d  n o t  b e  t o x i c o l og i c a l l y  s i gn i f i c a n t . 

2 0 . An o b s e r va t i o n  o f  d e t ec t a b l e  h e rb i c i d e  l e ve l s  i n  d e e r  
s t om a c h s  i s  not e v i d ence tha t  t h e  h e rb i c i d e  i s  a c c u m u l a t i ng 
i n  t h e  e n v i ronmen t . One wou ld a l so n eed to k now t h e  amou n t s  
o f  herb i c i d e  b e i ng i ng e s t e d  a n d  b e i n g  e x c r e t e d  o v e r  t i m e  i n  
o r d e r  t o  p o s t u l a t e  b i oaccumu l a t i o n .  

2 1 . A l a k e  w i t h norm a l  i n f l ow a n d  out f low i s  n o t  c o n s i d e r 0 d  
' ' s t a nd i ng w a t e r . "  T h e  Pi c loram B a c k g r o u nd S t a t e m e n t  
d e s c r i b e s  r e s u l t s  o f  s t ud i e s  o f  p i c loram r e s i d u e s  i n  s t r e a m s  



� 
I-' 
w 

R e spons e  t o  Mount B a k e r  W a t e r shed P r o t e c t i o n  As soc i a t ion 
Let t e r  o f  Dec ember 4,  1 9 8 2  ( No .  6 1 ) ( cont ' d )  

d u r i ng t h e  f i r s t  r a i n f a l l  a f t e r  appl i c a t i o n .  D e t e c t e d  r es i 
d u e s  have n o t  oc c u rr e d  a t  leve l s  pos i ng h a z a r d s  t o  hum a n s  or 
aqua t i c  org a n i sm s . For examp l e ,  5 ppb = 0 . 0 0 5  ppm = 0 . 0 0 5  
mg / l . A 5 0  kg ( 1 1 0  l b )  person d r i nk i ng f o u r  l i t e r s  o f  such 
water p e r  day w o u l d  i ng e s t  0 . 0 2  mg / d ay o r  0 . 00 4  m g / k g / d ay ;  a 
s a f e t y  f a c t o r  o f  2 0 0 , 000 wou l d  e x i s t . 

2 2 .  The r e f er e n c e s  c i ted f rom t h e  E I S  by Wash i ng ton 
Depa r t m e n t  o f  Na t u r a l  Re sou rc e s  do n o t  i nd i c a t e  what 
chem i c a l s  a r e  b e i ng d e s c r i bed , how o r  at  what r a t e s  they 
w e r e  app l i ed ,  o r  whe r e  s c i en t i f i c  docume n t a t i on i s  
a v a i labl e .  I n t u i t i ve l y , s t r e a m  concen t r a t i on s  o f  a 
s u b s t a n c e  a r e  d e c r e a s ed by d i l u t i on when d epo s i t e d  i n  a 
l a rger body o f  w a t e r . 

2 3 .  The l e v e l s  o f  p i c loram d e t e c t ed i n  w a t e r  s uppl i e s  
d u r i ng p o s t  mon i tor i ng s tud i e s  h a v e  not repre s e n ted huma n 
h e a l t h  h a z a r d s  ( see P i c loram B a c kg round S t a t ement ) .  The 
f a c t  t h a t  p i c l o r a m  i s  pe r s i s t e n t  in s o i l a nd mob i l e  i n  w a t e r  
does n e c e s s i t a t e  c a r e f u l  c o n t r o l  o f  i t s  u s e  a s  p r o v i ded b y  
t h e  m i t i g a t i on m e a s u r e s  i ncorpo r a t ed i n  BPA ' s  propo s ed 
p r og r a m . I f  u s ed a s  proposed by B P A ,  p i c loram w o u l d  pose 
m i n i ma l  poten t i a l  for human o r  e n v i r onme n t a l  h a z a rd . 

2 4 .  The c i t e d  1' s u gg e s t i o n 1' i s  a m i t i g a t i on m e a s u r e  
( Tab l e  4 - 5 ,  No . 4 0 )  i d en t i f i ed by th i s  E I S  b u t  n o t  p r e se n t l y  
i ncorpor a t ed i n  t h e  p r e f er r ed a l t e r na t i ve p r og r am . Your 
s uppo r t  f o r  th i s  r ecommended m i t i g a t i o n  mea s u r e  i s  a c k now l 
edged . S e e  G e n e ra l Re spo n s e  E .  

2 5 .  Wa t e r  mon i t or i ng i s  c u r r e n t l y  prac t i ced b y  BPA ( s e e  
M i t i g a t i on M e a s u r e  No . 2 6  i n  Tab l e  4 - 5 ) . T o  r eque s t  w a t e r  
s upp l y  mon i tor i ng for a spec i f i c  s i t e ,  p l e a s e  cont a c t  the 
Ar e a  R i ght-o f -Way Ma i nt enance Spec i a l i s t for t h e  BPA Ar ea 
w h e r e  the s i t e i s  located ( e . g . Lak e Wha tcom i s  located i n  
t h e  P u g e t  Sound A r ea ) . 
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·. 1 Jl l r  
s. , , , rr 1"  ' (]tylight 
Joseph P Recch1, Superintendent 
Charles Royer.  Mayor 

December 6 1 1 9 8 2  

Mr . Anth uny R .  Morre l l ,  E n v i ronme n t a l  Manager 
Bonnev i l l e  Puwer Admin i s t r a t ion 
P . O .  Box 3 6 2 1 -SJ 
P o r t l a nd , Oregon 9 7208 

Dear Mr . Morre l l :  

§ 

T h a Ltk you for o p p o r t u n i t y  to review the Dra f t  E n v i ronmeL1 t a l  Impa c t  
S t a t eme1\t ( DE I S )  e n t i t led Transm i s s i on Fac i l i t ie s  Vege t a t ion 
Management P r ogram. Sea t t le C i t y  L igh t i s  g r a p p l ing with many o f  the 
same i s s ue s , and we recognize the comp l e x i t y  and d i f f i cu l ty of the 
ma t te r . 

Overa l l ,  the DE I S  is one of the mo s t  comprehens ive docume n t s  we have 
seen on the genera l s u b j e c t  of vege t a t i o n  manageme n t . We d o ,  
however , h a v e  some comme n t s  and c r i t i c i sms ( b e low) w h i c h  w e  h o p e  w i l l  
be addre s se d  i n t h e  F i n a l  E I S  • 

1 .  The d e s c r i p t io n  o f  " b i o l o g i c a l  method s "  as an a l te r n a t ive 
vege t a t ion  managemen t o p t i o n  i s  inadequa te . Much more l i t e r a t u r e  
and e x p e r i e n c e  e x i s t s  on e s t a b l i s hment o f  s ta b l e ,  low-growing 
p l a n t  s p e c i e s  ( p p .  34 - 3 5 )  than the one page d e s c r i p t ion in the 
DE IS would imp ly . The impo r t ance and po t e n t i a l  of e c o l o g i c a l  
vege t a t ion c o n t r o l  c a nnot be d i sm i s sed a s  1 1expe r ime n t a l " ,  s ince 
the s c ie n t i f i c  p r inc i p l e s  ar e we l l  know11 . We are aware of we l l  
e s t ab l i s hed p r ograms u s ing s u c h  me thods a t  B r i t i s h  C o l umb ia Hydro 
a11d Power Aut hor i t y  and a t  Ontario Hyd r o .  

Unt i l  an adequa t e  de s c r i p t ion o f  e c o l og i c a l  vege t a t ion c o n t r o l  
m e t h o d s  is p r e s e nted , the E I S  i s  incomp l e te . 011ce a good 
d e s c r i p t ion of e c o logic a l  me thods is mad e ,  another comb i n a t i o n  of 
a l t e r 11a t iv e s  should b e eva l u a t e d  and ranked . Th i s  a l ternat ive 
wou l d  co11s i s t  of an i n t e g r a ted p r ogram made u p  o f  manua l ,  s po t  I 2 chemi c a l ,  a11d e c o log i c a l  me thud s . S i nce BPA d o e s  n o t  intend to 
u s e  me c h a n i c a l  me thod s ,  i t s  inc l u s i o n  wou l d  o n l y  b ias the 
ranking s . 

2 .  In the summa r y , a l i s t  of four t een m i t i g a t ion mea s u r e s  i s  I provided in s u p por t of the s e l e c t ion of the pre f e r red 3 
a l terna t i v e .  At lea s t  nine of t h e s e  mea s u r e s  a re not m i t iga t ion 

An Equal E m p l oyment Opportunity - A!1irmat1ve Action E m p loyer"' 

City of Sea!tle - City Light Department. City Light Bui lding.  1 0 1 5  Third Avenue. Seatt !e,  Washi ngton 9 8 1 0 4  (206) 625-3000 

Mr . Anthony R .  Mo r r e l l  
December 6 ,  1 9 8 2  
P a g e  2 

as the term is commo n l y  u s e d  and unde r s t ood . M i t iga t ion i s  
some t h ing done bey ond the requireme n t s  o f  law , r e g u l a t i o n  and 
s tandard prac t i c e s . Y e t  the DE I S  l i s t s  many mea s u r e s  a s  
m i t ig a t ion de s p i te t h e  f a c t t h a t  t h e  mea s u r e s  a re r e q u i reme n t s  o f  
s t a t e  a n d  fed e r a l  l a w s  on the u s e  o f  h e r b i c ide s .  

3 .  A l though the crede n t i a l s  o f  the '' l i s t  o f  p r e p a r e r s ' '  o f  t h e  
herb ic ide  background s t a t eme11 t s  a r e  impre s s ive , we no te t h a t  the 
team lacks a spec ia l i s t  i n human t o x i c o logy . S i nce he a l t h  
c o nce rt1s o f  h e r b i c ide u s e  i s  q u i t e  h i gh , the team w o u l d  b e  
enhanced b y t h e  add i t ion o f  a qua l i f ied human t o x i c o l og i s t  o r  
gene t i c i s t .  

S e a t t le C i t y  L i g h t  and o t h e r  u t i l i t ie s  look t o  BPA f o r  l e a d e r s h i p  i n 
deve lopment o f  mo r e  e nvi ronme n t a l ly a c c e p t a b l e  vege t a t ion maL1ageme n t  
p r a c t i c e s . W e  hope tha t t h e  F i n a l  E I S  w i l l  a d d re s s  o u r  c on c e rns . 

�· 
J o s e p h  P .  R e e c h >  
S u p e r i n t endent 

P M : r p s  

A n  Equal Employment Qppartw.n,ty-Aff,r,..,., at•ve Ac:t,on Ernc•oye•· 
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R e sponse t o  S e a t t l e  C i ty L i ght Depa rtment Letter o f  
December 6 ,  1 9 8 2  ( No . 62 )  
1 .  S e e  G e n e r a l  Response A .  

2 .  As s u g g e s t ed , we h a v e  e v a l u at ed a n  a dd i t i on a l  program 
a l t e r n a t i v e  (manua l ,  spot chem i c a l ,  a n d  b i o l og i c a l  m e thod s ) 
i n  Chapter 4 ( s e e  sect i on on E v a l uat i o n  a nd Compa r i son of 
Al t e r n a t i v e  Programs ) .  

3 .  BPA a g r e e s  that , techn i c a l ly ,  l e g a l  r e q u i r ement s do not 
cons t i t u t e  m i t i ga t i on mea s u r e s  for the propo s e d  a c t i o n . I n  
t h i s  E I S ,  howeve r ,  we h a v e  cho s e n  t o  i d e n t i fy t h r e e  g e n e ra l 
t y p e s  of mea s u r e s  that s e r v e  to avoid or m i n i m i z e  potent i a l  
i mpac t s  o f  v e g e t at i on manag ement : 1 )  mandatory ( l ega l ly
r e qu i red ) mea s u re s , 2 )  d i sc r e t i onary mea s u r e s  t h a t  a r e  
i ncorporated i n  t h e  p r oposed program a l t e r na t i v e ,  a nd 3 )  
d i sc r e t i on a r y  mea s u r e s  tha t a r e  not p r e s e n t ly i nc o rpor a t ed 
i n  the p r opos ed program . I n  the g e n e r a l  s e n s e , a l l  t h r e e  
types c a n  be c on s i dered m e a s u r e s  that ' 'mi t i g a t e "  p o t e n t i a l  
i mpac t s .  

4 .  Dr . Robe rt I .  Kr i eg e r ,  P r o f e s s o r  o f  Tox i c o l ogy a t  the 
Un i v e r s i t y o f  Idaho , i s  a q u a l i f i ed t o x i c o l og i s t  s e r v i ng o n  
the E I S  s t udy t ea m . Dr . Kr i eg e r  p r epared the Herb i c id e  
Backg round S t a t em e n t s  cont a i ne d  i n  t h e  E I S  Append i x  A • 
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SQU AXINxJN ISL\ANQ; T R I B E  
Ro�(','.'$:� .§J �f,{,Jl,>'1,J'.h,l,(�8 98584 ::,lfiti..T�,. UM.9'98584 

December 8 ,  1 982 

Mr. Anthony R .  Morrell 
Envi ronmen t a l  Manager 

Bonnevi l l e  Power Admi n i s tra t i on 
P . O .  Box 3621 
Portland , O R  97208 

De a r  Mr . Morre l l : 

The Squaxin Island Tribe welcomes the oppor t un i t y  to comme n t  on 
the draft EIS for the proposed Transmi s s i on Faci l i t i es Vege t a t i on 
Mana gemen t Program . We submi t t h e  following commen t s  for your con
sidera t i on .  

The EIS presen ts extensive i n forma tion on the need for a program 
and methods curren t l y  a v a i l able t o  achieve BPA ' s  objecti ves . However , 
speci fi c informa tion is not presented on the minimum d i s tance re7ui red 
Uetw'een the tops of trees and transmission conductors . This i n forma
t i on i s  necessary to eva l ua te what the maximum time between treatments 
could be and whether add i t i on a l  biological methods of control are 
feasibl e .  

The ElS does n o t  address t h e  fol lowing a l terna t i ves : 

1 .  Ma nual and biological 
2 .  Man u a l  and spot chemicul 

3 .  Man ua l  and broadca s t  chemi c a l  

4. Mechanical a n d  s p o t  chemical 

5 .  Mechanical and broadcast chemical 

6 .  Bi ological and spot chemical 
7 .  Biological and broadcas t  chemical 

8 .  Man ua l ,  mechanical and spot chemical 
9 .  Man u a l , mechanical a n d  broadcast chemi cal 

These al terna t i ves should be eva l uated i n  the EIS. 

The Tribe suggests t h a t  a l l  a l t erna t i ves be eva l ua ted , including 
biological on l y  and mechanical only a l tern a t i ves . This wi l l  a l l ow a 
better understanding of t h e  range of possible impacts by the publ i c .  
The fact t ha t  an a l t erna t i ve doesn ' t  meet BPA ' s  capabi l i t y expec t a t i on s  
c a n  b e  be i n d i ca ted during t h e  eva l u a t i on process . T h e  p u b l i c  might 
prefer t o  select a min i ma l l y  impa c t i n g  treatment and modify faci l i t i es 
to be more compa tible wi t h  t h e  desired ma i n tenance method. 

2 

-2 -

The EIS does n o t  i d en t i fy wha t the mea surement standLlrds for e�ch 
cri t erion are. The criteria are so general that each cri t erion con

ceivably contains several standard s .  Al though examples are given i t  is 
uncer t a i n  whether they are a c t ua l l y  standards , and they are not measure

abl e .  For example wa t er qua l i t y  and fisheries might have the fol l ow i n g  
standard s :  

1 .  Turbi d i t y  (NTU ' s )  
2 .  Sedimen t a t i on (mm/un i t  area) 
3 .  Con tamina t i  on (PPM) 

4 . Increased Tempera t ure (0c or °FJ 

The EIS does not qua n t i fy poten t i a l  impa c t  ratings for eLlch cri 
terion . The publ i c  needs to be aware what BPA considers a r a t i n g  to 
mean in terms of quant i fi e d  levels of impac t s .  

Environmen t a l  consequences o f  proposed a c t i on s  must b e  quan t i fi e d .  
The subjective ra t i ng system u t i l i zed i s  inadequ a t e  to al low a n a l y s i s  

o f  t h e  expec ted impa c t s .  Impac t s  should be expressed i n  terms of t h e  
standards mentioned above. 

Increased fire hazard resul t i n g  from proposed treatments i s  not 
addressed . As the material treated is n o t  removed and becomes more 
flammable after treatment the risk of igni t i on becomes grea t e r .  

Treatment selection guidelines are inadequa t e  to i n sure protec
tion of water qua l i t y  and fi sh . We recommend no chemical treatment 

wi t hi n  50 feet of a stream, and onl y  cut s t ump or single s t em chemi
cal treatments wi th amononium s u l fama t e  (w/o corrosion inhibator) 
wi thin 5 0  to 100 feet of a stream. For noxious weeds we recommend 
biological controls only wi thin 1 0 0  feet of a stream. 

In a dd i t ion , we oppose aeri a l  spr a y ing of herbi cides . Recen t l 9  

t h e  Wa shington Department of Na tural Resources made t h e  decision t o  
stop aerial spra ying of herbicides o n  their land . We s uggest t ha t  
BPA seriously con sider makin g  a simi l a r  move. 

We hope tha t you wi l l  implement the abo<.re commen t s  i n  the 

final EIS. 

Sincere] y ,  

--;;?. / I // .1 >/ 16 ; ,  tU"ltJCJ< 
Brian Wood 
Forester/Hydrol ogi s t  

3 
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Re spon s e  t o  Squa x i n  I s l a n d  T r ibe Le t t e r  o f  D e c embe r 8 ,  1 9 8 2  
( No . 6 3 )  

1 .  I n  g e n e r a l ,  BPA a t tempts t o  c o n t r o l  t a l l -g r ow i ng t r e e  
spec i e s  when they a r e  mos t e a s i l y r emoved w i th t h e  l e a s t  
d i s t urbance t o  t h e  e n v i ronm e n t  a n d  w i th t h e  l e a s t  s a f e t y  
h a z a rd t o  wor k e r s .  Typ i c a l ly , th i s  m e a n s  t re a t m e n t  o f  
t a l l-grow i ng spec i e s when t h e y  a r e  s e ed l i ng s  a nd s ap l i ng s  
( i . e .  u p  t o  about 10 f e e t  ta l l  a n d  t h r e e  i nc h e s  i n  d i am et e r ) .  

Wh i l e t r e e s  a r e  w i th i n  th i s  s i ze r a ng e ,  t h ey c a n  be s a f e l y  
a nd e f f i c i e n t l y  t r e a t e d  b y  m a n u a l ,  s p o t  chem i c . 1 1 ,  or broad
cast chemi c a l  m e thods w i thout c r ea t i ng f i r e  h a z a rd s  o r  o t h e r  
s u b s ta n t i a l  e n v i ronme n t a l  dama g e . 

I n  s p ec i a l  s i t u a t i o n s  s uch a s  veg e t a t i on s c r e e n s  a long 
h i ghways a nd r e c r e a t i o n a l  r i ver s ,  BPA a l lows t r e e s  t o  g r ow 
to l a r g e r  s i z e s  a nd may r e l y  on m an u a l t opp i ng o r  p r u n i ng t o  
prevent v i o l a t i on o f  cond u c t o r  c l e a r a n c e  c r i t e r i a .  Howe v e r ,  
t h e s e  spec i a l  s i t u a t i o n s  r e q u i r e  c lo s e  mon i to r i ng o f  t r ee 
he i g h t  g rowth by BPA p e r sonne l .  

F i n a l l y ,  b i o l og i c a l  m e thods a re not f e a s i b l e  f o r  
remov i ng prob l e m  t re e s  on r i gh t s - o f -way . B i o l og i c a l  m e thod s 
a r e  a v a i l a b l e  f o r  p r e v en t i ng t h e  e s t ab l i shment o f  t a l l
g r ow i ng t r e e s .  S e e  footnot e 1 i n  Tab l e  3 - 5 .  

2 .  An E I S  i s  not r e q u i red t o  e v a l u a t e  a l l  pos s i b l e  a l t e r 
n a t i ve s . An E I S  i s  requ i re d  to a na l y z e  a nd compa r e  a 
r e a sonab l e  r a nge o f  a l t er n a t i ve s  cove r i ng the f u l l  s p ec t r um 
of pos s i b l e  a l t e r nat i v e s  ( 4 6  FR 1 8 0 2 6 ) . We f e e l  that the 
r a n g e  o f  program a l t e r n a t i ve s  e v a l u a t ed in the d r a f t  E I S  
prov i d e d  a r e l a t i v e l y  comp l e t e  a n a l ys i s  o f  t h e  r a n g e  o f  
po s s i b l e  i mp a c t s  f r om a ny o f  t h e  a v a i l a b l e  c o n t r o l  method s .  
I n  re spon s e  t o  s e v e r a l  comme n t  l e t t e r s ,  a n  a dd i t i on a l  
p r o g r am a l t er na t i ve ( No .  1 1 )  h a s  b e e n  e v a l u at ed i n  th i s  
F i n a l  E I S  ( s e e  Chap t e r  4 ) . 

3 .  I t  i s  not pos s i b l e  at the p r og r amm a t i c  l e v e l  o f  
a n a lys i s  o f  th i s  E I S  t o  q u a n t i f y pote n t i a l  i mp a c t s  i n  
r e l a t i o n  t o  s t a nd a r d s  a s  you s u g g e s t . Adm i t t e d l y  t h e  ra t i ng 
s y s t e m  u s ed i n volves a d e g r e e  o f  s ub j e c t i v i t y .  We f e e l ,  
howev e r ,  t h a t  a r e a s onabl e a s s e s s me n t  o f  p o t en t i a l  i mp a c t s  
a n d  the u s e f u l n e s s  o f  m i t i g a t i on meas u r e s  i n  a vo i d i ng tho s e  
i mp a c t s  h a s  b e e n  provided i n  t h i s  E I S . I f  t h e r e  a r e  
spec i f i c  i n s t a n c e s  whe r e  t h e  comm e n t e r  f e e l s  i nc o r r e c t  
i mp a c t  r a t i ng s  were c o n c l uded , t h e  comment l e t t e r  shou ld s o  
i nd i ca t e .  

R e spon s e  t o  Squa x i n  I s l a nd Tr i be Le t t er o f  December 8 ,  1 9 8 2  
( No .  6 3 )  ( cont ' d )  

4 .  I t  i s  BPA p r a c t i c e  t o  l o p- a n d - s c a t t e r  l a r g e  t r e e  d e br i s  
a f t e r  c u t t i ng . W e s t  o f  the C a s c ad e s , d e n s e  t r e e  s t a n d s  a r e  
t r e a t e d  w i t h br oad c a s t  chem i c a l s  a t  4 - 5  y e a r  i n t e r va l s ,  
par t i a l l y t o  p r e v e n t  the b u i l d u p  o f  l a rg e  f u e l  v o l um e s . On 
Fo r e s t  S e r v i c e  a nd B u r e a u  of La nd Management l a nd s ,  R i g h t 
o f -Way Management  P l a n s  a r e  c oope r a t i ve l y  d e v e l oped b y  BPA 
a nd the a g ency spec i fy i ng m e t hod s for t r e a t m e n t  of b r u sh a nd 
s l a s h . 

5 .  S e e  Gene r a l  Re spon s e  C .  

6 .  Your p r e f e r en c e  i s  a c k no w l ed g ed . S e e  G e n e r a l Re spo n s e  f .  
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Citizens for Environmental Quality 
Route 4,  Box 2A 

Asotin, Washington 99402 

15091 243-4704 
• Mn-p..oht �duc111onal co•poratioti 

December 4 ,  1 9 8 2  

Anthony R .  Mor r e l l  
Environmental Manager 

Bonnev i l l e  Power Admi n i s t ration 

P . O .  Box 3 6 2 1 - SJ 

Portl and , Oregon 9 7 2 0 8  

D e a r  Mr . Morre l l , 

Thank you for the opportunity to comment upon your d r a f t  environmental 
statement (DES ) , " Transmiss ion F a c i l ities Vegetation Management Program , "  Sept

ember , 1 98 2 .  

There i s  a n  extremely ir:1portant concern not addressed i n  your s e c tion 

on occupational hazards which should be addres sed i n  the f inal environmental 
statement (FES } . A s a f e ty plan needs to be establ i shed and implemented by 

your agency to help protect the health of veterans who were exposed to agent 
orange ( 2 , 4 , 5-T & 2 , 4 - D )  and other chem i c a l s  in Vietnam. This i s  an important 

consideration for your empl oyees s ince reexposure to p e s t i c id e s  has been shown 

to be one of the problems expe r i e nced by many Vietnam veterans . The Seattle 
Veterans • Ac tion Center , ( 2 0 2 4  E. Union, Seattl e ,  WA 981 2 2 ,  phon e :  ( 2 0 6 ) 6 2 5 -4 6 5 6 ) , 

can provide you with documentation of thi s  problem. P l ease take the time to contact 

theM for further informat ion . 

I 1 
As you may be aware , Bonnev i l l e  employees have s u f f e red health ef fects in 

the p a s t  becau s e  of a lack of awarene s s  on the part of your agency concerning 

reexposure probl ems . As an example ,  last year three employees , all V i etnam I 2 
veterans , became i l l  a f t e r  e n t e r ing substations in the Lewiston , Idaho area which 

had been sprayed with an i n s e c t i c ide . Symptoms experienced were headache s ,  nausea , 

muscle twitches and numbne s s .  

To minimize exposure t o  these individua l s ,  your pesticide pro j ec t  work plans 

and/or safety plans should inc lude the f o l lowing : 

( 1 )  A n  acknowledgement that the problem of reexposure does e x i s t . 

( 2 )  Vietnam veterans who fear health problems from reexposure should 

not be required to hand l e ,  mix or apply p e s t i c id e s . 

( 3 )  I n  areas where pe s t i c id e s  have been applied , a cooling o f f  per iod 

should be established before veterans are required to enter the area s .  

B y  setting u p  s a f e ty measures now, i t  i s  quite pos s ib l e  that your agency 

w i l l  save thousands o f  d o l l a r s  over the long-term in sick leave , hea l th care 
bene f i t s  and personal i n j u ry l.awsu i t s . 

1 3  
1 4 

1 5  

CEQ Corrunen t s  to Anthony Morre l l ,  D ecember 4 ,  1 9 8 2 -page 2 ,  

I have e n c l o s ed a February 16 , 1 9 8 0  a f fidav i t  o f  Dr . Granv i l l e F .  Kn ight , 

a l l e r g y  and nutrician specia l i s t ,  which examines some of the health problems 

assoc iated with p e s t i c ide s .  

Thank you for considering the above stated commen t s . I look forward 
to r e c e iving your f i nal E I S .  

enc : ( 1 )  

Resprctfully subDit�cd ,

. 

i 
I · c -1 1 , 
�'< clv" n c /jo i(� 

Georgia £ .  Hoglund C 
Authorized Representative 
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S':'ATE OF C A LH'O R N I A  
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4 COU�TY OF S A N  D I E G O  

! I 
6 ! 1  

6 

7 

8 
9 

10 

11 

I ,  GRMlVILLE F .  KNIGHT,  M . D .  b e i ng first  d u � y  S W '.) r n , 

say : 

1 . My n a r.le is Gr:"\nvi lle P. Kn i gh t . I am a p hy s i c ian 

in 1ir J v a t e prac t i c e  i n  t he C i t y  of Poway , sp e c i a l i z l nt; in :..i l ler�y ] 

an d nutri t i o n .  I am nG t o n l y  a member o f  the AMA and a Fe l l o w 

of t he Ame r i c a n  C o l l e ge o f  A l l e r g i s t s ,  b u t  a memb e r ,  o r Fe l l o w ,  

12 ; ,  o f  1 0  o r  1 2  o t h e r  me d i c a l s o c i e t i e s . I was a rr.ember of t h e  Los 

13 1 : An e;e le s County Milk Commi s s i o n  f o r  1 2 years and I am no ... · a n  

14 I 
15 :1 
16 

17 

h o n o r a r y  member o f  the N a t i o nal A s s o c i a t i o n o f  Med i c a l  M i l k  

Commi s s i on s .  

2 .  I have b P e n  i n t e r e s t e d  ir. t h e  s ub j e c t o l'  pe�1 t l c ide 

t o x i c i t y for more thar�  :-1 6  J' '.'.1r0 a n d  ho v e c l l n i c a l l y  i n v '-• s t. i ga t <� d  

1 8  ma ny c a ::; e .s o f  pe s ti c id e  p o i ::; a r. i n g  o v e r  L h a t  p er i o rj o f' ', i !nt' , 
1 , 

19 3 .  In 1 9 '1 2 , 1 t e ,; t 1  f :'... e d  b e fo r e  tt'.e D e L n. n P Y  Cu11rnl t t e l' 

20 to Inve s t igatP t h e  :Jse c f  C h e mi c a l s  in Foods and C o s rnu t l c �; . 

21 I � n .:i v c  prc s c n t � d t c s t i rr.or.y e n  the s u b j e c t  o f  p e s t i c .i d e s b e f o r e  t h e I 

22 Los Ange l e s  County c o rnrr1 i t l e1:.· a ppo i n ted to l o o k  i n t o L11e s u b j e c t ; 

23 I , t h e Los An ge le s C i t y  Cn u n c i l and t h e  C a l i forn1.a St.� , 0  Comr71 i t tc c  

24 , ,  I ! 
20 , · 

26 
'l:1 
28 
29 , ,  
30 

o n  Env i r o n m e n t a l  Q u a l i t y . 

4 .  I am thor o u c;h � Y c o n v i n c e d  t h a t  t o x i c  r e d c L l o n s  t o  

p e s t i c i d e s  are inuch mor�: cornmon t h a t  ha s  b e e n  s u s p e c L e U  i n  th� 

p a s t .  U n f o r t u n a t e l y ,  e x c e p t for the r e p o r t :>  of a few i 11 d l v l U u a l s '  

s u c h  a:; M o r l a n  S .  8'1 s klnd 1 1•l . C . , of W c :.; t p vr t ,  C o n ne c t i c u t ; the 

Li. t e F r a n c i s  M .  P o t t e n �f' r ,  J r . ,  M . D . , o f  Monro v i a ,  C a l i t' n r n l a j  

M a l c ol:n'I H argrav e e , Mcmticr Eme r i t u s  o f  t h e  Mayo C l 1 1 1 l c  < tnU u f e w  

o t h e r s ,  t h e s y ndrome o f  pe s t i c i d e i n t o x i c a t i o 'i. ha� re c C:.' \ v� J  
3 1  
3z l i t t l e  p u b l i c i t y  and mo s t  s c l e n t i 3 t S  a r e  unaware of t he t o x i c  

1 1 : po t e n t i a l i t i e s o f  c o n t ac t  w i t h  .t he s e c h e mi c a l s . 

5 .  Twe n t y- e i gh t y e a r s  ago , I b e g :rn  s t u d y i .".t; cn. s e s  o f  

s u sp e c t e d p e s <: i c i dc p o :l  s o n i n �  - mo s t  o f  w h i c h  c x h i b i tl·U :;ymptoms 
'� 2 "  

4 , ' w h i c h  have b e c ome more :i.nd more c or::mon s i n c e  that t irnc . '�L C S l' 

6 ! symptnms inc l u d e he ada c h e s , s e v <' re p a i n s i n  t he c he s t ,  �J d C I<  ur 

6 :  e x t r e mi l i e s , naus e a ,  vomi L i ni;:, and diarr h e a , o ri.e:1 p r c c eJcd o r  

7 i i  f o l l ow e d  by u p p e r  rc�;p L r a t ory i n �e c t l o n s . 

' 

These s t ra.n1  · '  ,.; y n d !'Jmes 

8 h ave b e e n  c h a r a c t e r i z e d  b y  <:. ':; c nd c n c y t o c I'.r o n i r; �  VJ '.'.!.� ·d t l 

9 ! 
10 

: 

11 

r e c urrence in wav e s .  This \. s  t y p i ca l.. of the s y rn p ·v or:".:..:. : .o "... 01�Y 

p rodu c e d b y  the o r gan i c pf-, o :; µ h a tJ e s , the c h l o r i r.a t c d  :-i y ::! r 'l C:lrbon 

p e s t i c i d e s , and t h e p h e n o x y  h e r b i c i d e s , a s  d o c '..ime r. t c .l t; y  >'. c r t o n  

12 S .  S L; k lnd , � . D . , nar,y ycJ.�'J .'.J.go . In t h i s  c a t e go r y :1 :-01' n n t  n n l y  1 

13 , . 

14 

15 : 

16 

2 , Li - D ,  ?. , ll -DF , 2 , 4 , 5- 'l' ,  and S 1 l v e 3  ( 2 , 4 , 5- DP ) ,  b u t. :;D'i.'1 .::nu. r i n ,  

A l d r !. n ,  C h l o r d anl! , Lindane , :v1 0 t b. o x y c h l o r ,  and o t he r r :- - ·  l : 1 d 0 �; 

of d i ff e re n t c h e m i c a l  s t r ·..i c :.,,rrc s u c h  a s  the Tri a z i n l! � ,  .: <..! �t r;.in 

and o t h e r s . 

17 1 6 .  Many of t h e s e p e s � i c l dc s ,  p a r t ic'-.�larly n. ci v c  

is : b e e n  u s e d i n  i ;, r. r c n s .t n v,  :i.motr n t s  s 1 :-i c e  1 9 11 g a n d  sn•ne o f" : n " m  a r P  

:?.9 nO'.'.r d l s t r !. �i..:<:;ed w o r l c! •1! .1. '.:! e , r12 ci.. c h !. n g  toth t he t-{� c u:;J 1 . 1 -: 

20 , An t a r c <.; i r. . W i nd c u r r c :; t s c o. rry t h e �; e  p e s t i c id e s as a r r ' s  : l t  o !' 

21 sprays and e v apc rat i o n , o r  r e s i d u e s  p i c ke d i.;,p from p J. a 1 , t :3  o r  t.he 

22 : ' s o i l .  We know that p e s t i c l d � s , w h e n  app l ie d b y  a i r ,  :i.rr s ub � e c t  

23 
24 

25 : 
I 

26 � 
'l:1 
28 ' 
29 1 ; 

to w i de sp r ead drift  wh i c h m!'l.Y re ;i.c h f i f t e e n  or more :n1 J 0 s  in t h e  

c a s e  o f  s ma l l  p a r t i c l e s . I t  has b e e n e s t i m a t e j  t h a t  lr. fore s t  

app l. i c a t i o n no more t h an tw e nt y p e r c e n t r e a c h e s  t h e  L a r ::;c t ;  t h e  

r ema i nde r c on t arni l'la t e s t he e n v ir o nme n t . 
7 .  I n t e r e s t i n g l y  c nc u gh , the s y mp t oms p r o d uc":I l n  

S U t-'1 ep L' 1. b l e  1 n d 1 v i d u n l s  b y  r o n t a c t  wi t. h  t he orga n \  c 

t he c hlor i n a t � d hydr o c a r b o n R n n d  the p h e n o xy herb � c i d , ,,· w�' 1 1  

30 , 1 a �  o t h e r  w e e d  k i l l r r J  are s i m 1 lar �o , a n d pertrnps t J  ; �· .... 1 w � L h ,  

31  i '  t h e  symp t.. ->ms o f  many V i !" U S  1 n f-:-r. t t o n s . ..,..h i  c h  )"lave no·..,r \)\'( ' '.'"'it' 

32 common in t h e  p a s t. t w P n t Y  Y "- a r·s . l t i s  a l r.,o s t i rnp o s ::; l L  le L o  

-2-
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N 

0 

1 
2 
3 
4 
5 
6 

d i s t i ng u � s h  b e t ;..· e e n  t h e m .  A high i n d e x  o f  s u s p i c i o n  is e s n e n t i a l  · 

and a c a r P. f u l  h i s tory may a t  t i me s  e l i c i t  the f a c t  t h a t  symptoms 

f o l l ow e d  e- xp o s u r e  and r e - e x p o ::; u r e  to p e s t i c i d e  s p ro.y s , Wh !""! r P.- a s  

b e fo r e  t h a t  t ime , t h e y  h a d  b e e n  a t t r i b u t e d  o n l y  t o  n v i ru:; 

i n f e c t i o n .  r.hcmi c a l  :.; o l v c n t s  may a l s o  produce 1 l l n c s <1 .  

8 .  I n c i d e n t a i.. l y ,  t h e � e  sympt oms ari' •comp l e t e ly 

7 d i f f e r e n t  than the u � u a l  a �  l c r g i c  man i fe s t a t ions of h.:iy fe':er or 

8 
9 

n l l '! r g i c  r h i n i t i s  and a s thma , w h i c h  may be c a u s e d  b y  p n l l c n s  or 

hou 3 ed u s t .  R e c e n t l y  t h e r e  hnve b e e n  c o mp l a i n t s  o f  e x t r e m e l y  

10 s e v e r e  ri eadaches unre l i eved b y a s p i r i n , p r e s s ur e  i n  t h e  c h e s t  

1 1  ( s i mu l a t i ng a h e a r t  a t t ac k ) , s e ve r e  p a i n s  i n  v a r i o u s  p a r t s  o f  the 

12 body , i n c l ud i ng t h e  c he s t ,  b a c k  and e x t r e m i t i e s , ma l a i s e ,  

13 e mo t i on a l  d e p r e s s i o n  and e x t reme f a t i g u e  o f  long d ur a t i o n . ( Th e 3 e  

14 ! 1 c o m p l a i n t s  l'!.re t y p i c a l  o f  symptoms produced by p e s t i c i cl u s  and 

15 ! 1  t e nd lo r e c ur i n  c y � J c c. of on� , two o r  three wee k 3 . )  
1 1  16 ! 9 ,  The p h e n o x y  llerb i c l d e s , wh i c h  1 n c l u df� ? , 11 - 0 1  2 , � - D P ,  

17 2 , 11 , 5-T ,  �i i l vc x ,  and 'l t h r>rr, ) are usert p r i m�tr i l y  f:i S  p o ::; t, 1 111t:.•rv,en·�e 

18 h e r b i c i d e ::; .  1'hey h .i V t� b i:.: c n  l n  wl t.lcsp rc nd u s e  s i n c e  1 9 1• 2 ,  a.nd I '  19 ·, )·.a v'� b c <' n  n pp l l e ri +, .::; (;ur :1t1 t. l t in'1.l fo r e t; t.3 up and d ow n 1 1 n- c o �1:; ., 

20 ' 
21 : · 

22 

o f  Ca l i fn r n i a  and a8 f'ur nor•th a s  Canad a .  They ure Ui.(�ful i n  

p r e s e r v i n �  f i r e b r e a k :J  and .:i. l s o  f o r  w h a t  i s  c a l l e d  " b r u � h  conver

s i o n 11 , which c o n s l:;t, ..; u f  d c ;; t r o y i n g  brush with the h o p e  t h n t 

23 I y o u ni::; t. r e c s  may bf"' f r r> c d  anrt t h a t  s t i:t n d s  of gras:> may u v � n t u o. l l y  

24 t a k e  the p l a c P.  cf thr:  b ruch . 2 , 4 , 5- T  and S i l v e x  c o n L ,� l n  an 

25 o b U e;a t o ry c o n t am i n a t e  name l y  Te t r a c h l o r o d i b e nzo-p - d i o x l n ,  one of 

26 t h e  mo s t  t o x i c  chCml c a l s  known to man . This i s  orie h u t 1 dred 

27 thousand t o  one mi l l i o n  t imes 1rcre p o t e n t  than Th n l 1 d o rn 1 \ I C..· i n  

28 p r od u c ine; b i r t h  deforml t i e <i  in anima l s . Any amount 0f U d s  
29 ' D i o x i n  i n  a i r , food o r  wntP.r i s  t o o  muc h .  ' !:;O : ::. o ,  '..:' r.f.J:' '.: ·.:.:"::.;. '.: c .!.y . a c r -:;- r r H. n (?;  +;0 th� ""Fkport.  nf t h P  

3 1  S e c r e t ary ' s  Cornm i s .:; i o n  o n  Pf'S t i c i d e s  and Th e i r  Rc l a t. t o n � l d p t o  

32 Environmental H e a l t h11 , Par t s  I and I I ,  U . S .  Department o f  H . F: . W . , 

- 3 -

1 December 1 9 6 9 . t h e y  found in t h e:  l i t e r a t ure a t: o u. t  for· t y - t, w o  

2 s c i e n t i f i c  s t ud i e s  r e fe r r i n g  to mutagenic t e s t i n P;  of s o >;,p 

S comp ounds . Th i r t y - o n e  of the t h :!. r t y - two comj:o ur.d :.; t1' :: ', ' · d , ,ho·.� cd 
4 [ : m u t a ge n i c  a c t i v i ty i n  n t  l e a 3 t  one s y s t em . I n  o t h e r  w o r d c; ,  i n  

5 e x p e r i m e n t a l  animal :::, , t n e :; e  c nc;;1l ca. l .3 p r o t.l u c e  ch,111t�·-� :, i t  : c  
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

chromosome p a t  t e !" n  0 f l i y ir.g c l ' f.' ll t ure :; J l e a d  i n� · t r; m u t i 1 t. ! o n s  u f  
v a r 1 o u 3  t y � c s  - none o f  the:' d c s i�"'l� l c .  

1 1 .  The p h e n o x y  h o= r h ::.. ,;i d e s , 2 , 4 - D ,  2 , 4- D ? , 2 , 11 , ) -T and 

Sil v e x ,  a r e  n o t  only m u t a g c r. i c  but t e r a t o ger.i c ,  nnd p r- o :  a b l y  

c a r c i n o ge n 1 c , o r  c a n c e r - i n d uc i n g ,  a s  w e l l .  

1 2 .  Analy s i s  o f  o v 0 r  one hundred b l.ood o r  u r � 'lC' :-; <1 m p l e s  ! 
from p a t i e n t s  of m i n e  showed , in more than h a l f  of t h e m , e v � r.!c:nce 

of 2 , 11 - D ,  2 J il-DP , 2 , 4 , 5- T  o r  S i l v e x ,  i n d i c a t i ng c o n t am'\.nat: 1 o n  

w h i c n  mus t h a v e  c o m e  f r o m  the a i r ,  s i n c e  the la t te r· t ·N() h � v c  

r r: p o r t e d ly not b e e n  u3cd b y  the  s t a t e  o r  t�o s  f, nr.c .i f' .  C o u n t y  

f o r  t h e  p a s t  n i n e  y e ar :; ,  
I 

It is i mp o r t a n t  t,, n o t e  t h a t  11 A e e n t  Oran1�e 11 , �· c·n�, L ::.> t i ng I 
18 : !  o r  e q u a l  p a r t s  of 2 , 4 - U  '1nd 2 , � , 5 - T ,  w.:i.i;; u s e d  in t r e me>r:u';t�-> 

19 
20 
21 
22 

q u a n t: 1 t i e 3  i n  �l J ..i t l i  V i � t ,1ar,, as ii d: :'cl !. a n t  .:i n d  was !' : rn l ly bann�rt  I 
I 

w h e n  it was s u s p e c t e d  of c a u J i n g  s e v e r e  damage to h t...m.:i. r .  b c 1  ngs 

and t h e  e n v i r o nmen t .  How c u r i o u s  t h a t  c ! t i z e r.s o f  tl•e U n i t e d  

S t z. t e s ,  a n d  p a r t i c u l a r l y  Ca l i fo r n i a , should b e  � X P 0 3 P. d  t o  t h e s e  

23 ; ; t w o  comp ounda , a s  w e l l a s  2 , ll - D P  a n d  S i l v e x ,  b y  d l' i f t  f r o :r. 

24 1 1 s p ray i n g  in o u r  :ia t i o n a l  fore s t s  up and down the c o a s r-. o v e r  fl. 

25 I i p e r i 9d of 26 y e a r s . 

26 ii 1 3 .  i"ro m ·my o l: :J l'! r vti. t i o n s  .:: nd :J t ud i e s , ::: a·m c • )1 1 v l 1 1 r c- 1  

27 . : t h a t. c o n t a c t  w i t h  t h e s e  phcr·c,xy he rbi c i d e s , i n  s u :  p�·c L l L � c· 
28 , !  1 n d 1 v i d ua l 3 , mG.y p rod u�c � y m p t um.; rani.:; l n i::; from mi l J  'v ' 1  

29 ; 1 : ;evure , w l t h  t h e  po s s i b t l i t y  u r  i r r c v t: n; J b l LC  dama1-,L.· . 

30 ' i  c x o o s u rc i ::>  p a r t i c u l a.:. · � y  rl:1 1 1 1 '. � r- n u -.>  fat·  p r P r;, n G. n t  .,.,.;i · :rr 
31 1 , y o u n g  c h i l d r e n . 

l '''r""! \ y 

" ' t' 

32 " l li .  s t i•onf?.:lY � u :.; p c c t  t tiu. t o u r  r e c ur r e n L  '.-t'1 V (  :> ,1 f 
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""' 
N 
� 

l ;  
2 1 
3 

4 

6 

6 

7 

B 

9 

10 

1 1  

H 

13 : !  
w 

15 

M 

H '  

� 

� 

� 

u p p e z· r c ! .l p i r o. r.,1ry a nd <t b d o m i n CJ. l  ,::;ymp t oms w h i c h  have bt�t ·n 

a L L r l b u t ed to v i r �J s c :; rn<.iy b e  d u e  1n part t o  c o n t a c L  wt t l 1  t he 
p h c n o x:y h .;:o r b i c i d e :� .  I b e l i e ve t h e y  J o wt•r r e s i s t a n c e  t u  ·d 1 · u z c � u  

a n d  r f' C L' l l t  a n l m <.i l  0 x µ (: r · l mc n L !.l  l l:..i ve �>UIJ !J t an t 1 o. t e d  t h i s  ,' c n.c·. · p L .  
O f  �; i f; n i !' i c a:1cc l n  t h l s  !'f' .;p 1 · c t  1 �  t h (!  J'1 n d 1 n g  o f  t l 10 i3 i u 1 1c: L l• 

S t; i..:.d l e s  t h a t  all t: h u :..: e cumpour:d.3 w he n t e s t e d  i nr m i c e  ''\" : l d  
prod "...!..;;; b i r t h  C. ..: !'c-rr.l t l e ::; :inc! --: 3. r. c 1� .c· . O f  r r 0: �. t  i :i t c :-- � ., 'v  '.-• : � :- t he! 
f a c t  t h a t  m a n y  o f  t h e s e  a n i m :.i. l s  d e v e l ope d v i r u s  p n c u rr ,o n 1 :i u n d P r  

t e s t. c o nd i t i o n s . 

1 5 .  I t  i s  my c ons i d e re d o p i n i o n  t h a t  t he u s e  o f  ;.; � e no x y  i 
h e r b l c i d e s  a n d  o t her h e r b :!.. c i d e s ,  s u c h  as S i ma z in e , P a r a q ua i.:- ,  

S C '.' i n , A t r a z. i n e ,  Z e c t r a n  and o t h e r s , c o n s t i t u t e  a s e r ) o u s  hazard 

to uns u s p e c t i ng c i t i ze n .i .  b e l. i e v c  t h a t  app l i c a t i o n  o f  tric�c  
c o r..p ound3 b y  a i rp l LJ.nc o r  he l i c op t e r  sho u l d  b e  banne d .  n r 0 u nd 

sprny i re c o. n  s t i l l  p ro d u c e  d r t f t  and s h o u l d  be c a r e f u l l y  

m o n '. t o r e d  :!.. f n n y  e x c c p t i '.Jns 3 ! ' P  mad e i n  t h i s  ar e a .  

H i .  'l'tie E) r. c l :::: ::; � d  r e p r i n t  11 1.�r. o. t. Arc P e s t j c i O . ' '.i L,u ; r. r:  L:) 
Hu."' . .:t n  B c l n1�s ? 11 w r, l c h  f,as b e e n  re c e n t ly r e v i s e d  ana upJ a \, c: a. , 

c o n :. a .'... r. s s o :n e  :'..r. t e r c J '� i ne; !.nfu1· ,.o t L  .. 11 c:.r.:! .�c .�:rc nc c ; . 

I I 
D Furthe r ,  I de c lare that if sworn in as a w i t. nr · : ; c. 1 I c a n  [ 
� cor;, p e t e r, t l y t c- ::> t i fJ thu.t tl'.c f o r e go i n g  s t at e m e n t s  a r ·:· t r u e  n.nd 

a C O r'!'(· C t .  

u 

� E x c c u t !:
.
d t h i :; �-'l!d.'.ly of' Feb:-uary , 1 9 8 J ,  �t R.�. r :c lio 

u D e r r. u r d o , (; a : 1 fornL1 . 
� 
28 
' I . • -"' ,?. ;,.-> . �/� .  ,.. : 
29 . !  �« r /, �(;...� 0/u,t.. c / -\._ 

�;.- ' , � � 
3C ' . � 

31 -u�1 r:·��·�. ROr;�:��C�A�IE�!�o�o 
· '� �" • >,r)TA«Y Puii.,C • CAc'iO;<tiiA � 
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R e s  o n s e  to C i t i z e n s  f o r  En v i ronme n t a l  Qu a l i t L e t t e r  o f  
Decemb e r  4 ,  1 9 8 2  No . 6 4  

1 .  N o  B P A  emp loyee i s  r e q u i r e d  t o  w o r k  w i th t h e  h e rb i c i d e s  
u s e d  i n  BPA ' s  vege t a t i on management progr a m . Any employee 
who is c o n c e r n e d  a bout contact w i th h e r b i c i d e s  p r oposed for 
u s e  by BPA shou l d  r e q u e s t  j ob a s s i gnment s n o t  e n t a i l i ng 
c o n t a c t  w i th h e rb i c i d e s . 

2 .  Th i s  E I S  d e s c r i be s  e n v i ronme n t a l  i mp a c t s  o f  vege t a t i on 
c o n t r o l  method s a v a i l a b l e  f o r  u s e  i n  r i gh t -o f -way a n d 
s ubs t a t i on vege t a t i on m a n a g eme nt . U s e  o f  i n s ec t i c i d e s  i s  
not p a r t  o f  BPA ' s  veget a t i o n  management p r o g r a m  a n d  i s  
t h e r e f o r e  not e va l u a t e d  i n  th i s  E I S . 

3 .  BPA c o nd u c t s  wor k e r  s a f e t y  i n s t r u c t i o n  f o r  a l l  
employees i nvol ved i n  v e g e t a t i on management ( s ee M i t i ga t i on 
Mea s u r e  No . 1 1  i n  Tab l e  4- 5 ) . Th i s  i n s t r u c t i on i n c l u d e s  
spec i f i c  m e a s u r e s  to p r e v e n t  phy s i c a l  cont a c t , i ng e s t i o n ,  o r  
i nh a l a t i on o f  h e rb i c i d e s . BPA a c k no w l e d g e s  t h a t  p o t e n t i a l  
prob l e m s  m a y  r e s u l t  f rom exposure t o  h e rb i c i de s  a n d  t h e r e
f o r e  endeavor s to m i n i m i z e  s u ch e xpos u r e  f o r  a l l  e m p l oye e s . 

4 .  S e e  Response No . 1 above . 

5 .  The r e  i s  no k nown r e qu i r em e n t  o r  r ec ommend a t i o n f o r  
" c ool i ng-o f f  p e r i od s "  f o l l ow i ng appl i c a t i o n o f  t h e  h e rb i 
c i d e s  propo s e d  f o r  u s e  by BPA i n  i t s  veg e t a t i o n  management 
pr ogr a m . I n  a d d i t i o n ,  the h e rb i c i d e s  p r oposed f o r  use a r e  
rapi d ly i mmob i l i ze d  a n d  d e g r a d e d  i n  veget a t i o n a n d  s o i l 
a f t e r  a pp l i ca t i on ,  the r eby be i ng u n av a i l a b l e  f o r  s ub s eq u e n t  
human e x po s u r e  through i nha l a t i o n  or d e rma l c o n t ac t . S e e  
' 'wor s t -c a s e '' a na l y s i s  i n  the Ch a p t e r  7 s e c t i on on P u b l i c  
Hea l th .  

��� 

6 .  BPA p r opo s e s  to u s e  2 , 4 - D  a nd 2 , 4-DP i n  i t s  v e g e t a t i on 
management progra m .  S e e  Gen e r a l  Respon s e  I .  

7 .  No d ocumen t a t i on f o r  t h e s e  a s s e rt i on s  i s  a va i lab l e  i n  
the s c i e n t i f i c l i t e r a t u r e . 
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December 1 3 , 19 8 2  

Bi/I 
Mr . � F r ee l and 
Bon n e v i l l e  Powe r Adm i n i s t r a t i on 
P .  o .  Box 3 6 2 1 
Por t l a nd , Oregon 9 7 2 0 8  

Dear M r . F r e e l a nd : 

Re : Areaw i d e C l e a r i n g h o u s e  Rev i ew 
BPA T r an sm i s s i on F ac i l i t i e s Veg e t a t i on Mg t .  P r og r a m  
M e t r o  F i l e  # 8 2 1 0 - L  

C i r c u l a r  A-9 5 Rev i s ed o f  the Fed e r a l  O f f i c e  o f  Manag ement 
a n d  B u dg e t  r e qu i r e s  A r e aw i d e  C l e a r i nghouse r e v i e w  o f  
nume r o u s  fed e r a l l y  as s i s t ed p r o j ec t s . M e t r o  s e r v e s  a s  the 
de s i g n a ted A r e a w i d e  C l e a r i nghouse for the Por t l a nd me t ro
po l i t an a r e a . The p r i m a r y  p u r pose o f  th i s  rev i ew is to 
a s s u r e  coord i n at i on of p r op o s ed p r o j ects w i th s ta te , a r e a 
w i de a n d  l oc a l  p l a n s  a n d  pol i c i e s . Th i s  a s s i s t s  the 
f ed e r a l  ag enc i e s  to a l locate our f e d e r a l  tax d o l l a r s  in a 
way that is as con s i s t e n t  as pos s i b l e  w i t h l oc a l  v i ew s . 

The p roposed p r o j e c t  h a s  been r e v i ewed by i n t e r e s ted 
j u r i s d i c t i on s  and ag enc i e s  w i t h i n  the r e g i on . It has been 
d e t e r m i ned that the p r o j ec t  does not v i o l a te any adop ted 
r e g i on a l  plans or po l i c i e s  and appear s to be cons i s t e n t  
w i th e x i s t i ng loca l p l a n s  and po l i c i e s . T h e r e f or e ,  M e t r o  
r e commend s f avor a b l e  A-9 5 ac t i on o n  th i s  p r o j e c t  pend i ng 
r e v i ew of enclosed l oc a l  commen t s .  A t tached a r e  spec i f i c  
commen t s  f r om M e t r o  a n d  Wash i n g to n  Cou n t y  • •  

I f  we c a n  be o f  f u r ther a s s i s tance i n  p r oc e s s i ng t h i s  
matt e r , f e e l  f r e e  to c a l l  our A-9 5  Review Coor d i n a to r , 
Me l Hu i e .  

/j:·'�p�J'--
D a n  LaG r a n d e  
P ub l i c  Af f a i r s  D i r e c to r  

D L : MCH : g l/7 3 59B/D2 
E n c l o s u r e s  
NOTE : Y o u r  or g a n i z a t i on i s  r e s p on s i b l e  f o r  forw a r d i n g  a 
copy of th i s  l e t t er to the f e d e r a l  age ncy that it i s  

de a l i ng w i t h .  

I 
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A - 9 5  R E V I E W  R E S P 0 N S E �j.Q, B tWr ;'17."'� if' 
TO: WASH I NG TON COUNTY 
rROM: MEL H U I E ,A-95 Review Coordinator 

PROJECT T ITLE 1 BPA Transmi s s i o n  Fac i l i t i e s  

DATE SENT: 1 0 / 2 7 / 8 2  RETURN TO METRO BY1 ;/- ;{'-f 1.-

Ll:l, O C T  2 8 1982 � 
WAS H I NGTON  COUNTY 

�DM I N I STRATIVE o c r i r •  

r l L E  NUMBER: 8 2 1 0 - 1  

The o t1 oche d  pr<:90sol i s  pr ovided for yovr review In occ ordaice with procedures rstoblish• d for 
r•�ionol coor dina! ion in the U.S. Off ice of Mon�•ment a>d Budget's Circvlar A-95. W• ntt d your 
resp� so tt-.a! M• ! ro, as t he Areawid• Clear ingho"'' for federal grants, con inclvde your comm•nts 
in oor recomm�tiCJ'I to the opplicont end funding ogency. 

P ieas• c ont act me if yov ..-d od�tionol Infor mation, C'GY>Ot respond by the dote indico!ed above or 
hove CJ'\y � s1 iCJ'ls. 

TYPE or REVIEW 

·ff· Project Review 
Environmental lmpoct Assessment/Statement 

l Ot �r ________ _ 

� 
( )  
( )  
( )  

w, suppor! t� proposal. It is cCJ'lsistent with locol/re9ionol plans ond policies. 
w, sv;i�or! t �  pr<:90sol with condi t i ons. Explain sp•cif ic condi ! ions. 
w, do not svppor! the pr oposal. Explain and document yovr objections. 
w, req·Ji r •  mar• inf or ma t i on  bef ar •  w• con compl•!e our review. 
AOdi! ior.al comments for project information a>d invr ovement en included. 
No comment. 

EXPLANATION Ar-D COMlv'ENTS (For oddi t ionol 11pOCe, pleale 1.9e th. boel< of the po�) 

We s u p po r t  t h e  p r o g r am i n  p r i nc i p l e  and b e l i ev e  i t  i s  c o n s i s t e n t  w i t h  t h e  
pu b l i c  i n t e r e s t ;  howe v e r ,  w e  l ac k  t he s t a f f  r e sou r c e s  t o  a d e qu a t e l y  exam i ne 
a n d  c omm e n t  u po n  t h e  t ox i c o l og i c a l  r am i f i c a t i on s  o f  t h e  p r o g r am ! s  h e r b i c i d e 
a p p l i c a t i o n compone n t .  

R. -i�wtt' 
( /)/Zc"--- - -· ��/rl W. Mason

. Phone: 648-8676 

in� County Admini strator 
Dole: I 0 - 29-82  

� loltTROPOl.flAN SERVICE OISTRICl • 127 g W Hall SI . fl'ottland OR 87101 •r.tl31221·1�6 
Mi l  KU 

R e s  onse t o  M e t r o  ol i t a n  S e r v i c e  D i s t r i c t  ( Po r t l a n d , O R )  
Let t e r  o f  Decembe r 1 3 ,  1 9 8 2  No . 6 5  

1 .  Adh e r e n c e  to t h e  p r i nc i p l e s  o f  I PM i s  a s t a t ed p u rpose 
o f  BPA ' s  veg e t a t i on managem e n t  program ( se e  Chap t e r  2 ) . The 
Chap t e r  5 s ec t i on on Te s t i ng a n d  Appr ova l of N e w  C o n t r o l  
Me t ho d s  d e s c r i be s  BPA 1 s v e g e t a t i o n  manageme n t  r e s e a r c h  
a c t i vi t i e s . B PA i s  c u r r e n t ly f u n d i ng r e s earch on w i l d l i f e 
manageme n t  a s  a b i o l og i c a l  method to con t r o l  r i gh t -o f -way 
vege t a t i on ( s ee Cha p t e r  3 s ec t i o n  on B i o l og i c a l  Me thod s ) .  

2 .  You r pr e f e r en c e  i s  a c k no w l ed g e d . S e e  Gene r a l Respo n s e  F .  
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December 1 6 ,  1982 

Anthony R .  Morrel l ,  Environmental 
Bonneville Power Admini s tration 
P . O .  Box 3621-SJ , 
Portland , Oregon 97208  

Manager 

Donovan F.  Kehrer. Deputy Administrator 
401 Grand Avenue, Bellingham, Washington 98225 
City: 676-6907 County: 398·1310  

Re : Draft EIS : Transmiss ion Fac i l i t ies Vegetation Management Program , 
September , 1982 . 

Dear Mr . Mor r e l l ,  

On December 3 ,  1982 , we concluded that we would not have c ompleted our review 
of the DEIS b y  your closing date of December 6. Nat D ickinson of  our o f fice  
called your o f fice and we were granted an extension for c omment s  by Bill  
Freeland until  December 21 ,  1982 . We appreciate this  cour tes y .  

W e  have learned from your publicat ion of  August , 1982 , Environmental Assessmen t ,  
F iscal Year 1 98 3 , Transmiss ion Facilit ies Vegetation Management Program , that 
Whatcom County is scheduled t o  have weed control at your facilities by the use 
of  "Sp ike lG" (Tebuthiuron) and "Roundup" (Glyphosate) . 

We realize that BPA ma intains approximately 35-40 miles of transmis s ion r ight
o f-way and several sub-stations in Whatcom County and given the brief inf or
mat ion in the publicat ion c ited above i t  i s  not possible to know exa c tly where 
the herb icides are intended for u s e ,  but we would l ike t o  br ing the following 
concern to your a t tent ion . 

The Lake Whatcom watershed l ies  generally w i t hin Townships 37 & 38 North , and 
Ranges 3 & 4 East (see  enclosed map) . Lake Whatcom serves as the sole potable 
water source for approxima tely 5 0 , 000 people in  the City o f  B e l l ingham and 
adjacent areas . Your transmis sion r i ght-of-way traverses this water shed j ust  
east of  the  lake between the  Skagit  County l ine and Mount Baker Highway ( S tate  
5 4 2 ) . Whatcom County has  received a Referendum 39 Grant from the  Water  Qual i ty 
Hanagement Divis ion of the Department of Ecology of the S t a t e  of Washington to 
have a water quality s tudy done for the Lake Whatcom watershed area . The study 
per iod is from June , 1982 , to  January 1 ,  198 4 .  One of  the basic obj ec t ives of 
the s tudy i s ,  "To evalua te an array of lake restorat ion and protection method s ,  
and t o  recommend an appropriate comb inat ion which w i l l  protect and restore lake 
water quality  over the long t erm . 11 

The Lake Whatcom water shed contains considerable forest lands that are sub j ec ted 
to periodic herb icide and insec t i c ide  treatmen t s . The impact on the qua l ity  o f  
lake water of  these chemicals , combined w i t h  t h e  pollutants from urban and sub
urban development are not quant itatively known at  this t ime . But , following 
the st udy , we hope to have the basic  information that will allow a reasonable 

-2-

assessment of the continued use of chemicals w i thin the watershe d .  We have iound 
no ment ion in the BPA dra f t  EIS o f  cumulative imp ac ts  of  your chemi cal use with 
other sources o f  p o l lutant s .  S ince the p resent state  o f  water quality of  the lake 
and watershed is not known , it  would appear that your conclusion is not j us t i f i ed 
that implement a t ion of the program ' '  • . .  is no t expected t o  cause s i gn i f icant and 
unavo idable adverse impacts . ,  . 1 1 for our area ( p . 215 ) . Als o ,  your d i s cuss ion of 
Pub l i c  Health Hazards ( p .  1 7 5 )  does not consider impacts  on lakes that s e rve as 
potable water supply sources . Wh ile we are , of  cours e ,  concerned about fish and 
wild l i f e , we are much more concerned about the imp ac ts  of  water cont aminat ion on 
the health o f  humans o f  all ages and physical  con d i tions that are d aily served by 
Lake Whatcom wate r .  

S ince the long- term e f fects ( carcinogenicity , mutagenicity)  o f  the two chemicals 
( g lypho s at e ,  tebuthiuron) proposed to be used in Whatcom County are unknown because 
s tudies are e i ther unavailable or  still be ing evaluated (Table 7-10) , i t  would seem 
unwise to use them in a particularly sens i t ive area such as the p o t ab le water source 
watersh e d .  

Lake What com i s  unique among recreational a n d  suburban lakes in the s tate of  
Washington because i t  also  functions as a pub l ic  water supply . The abi l i ty o f  this  
lake to continue as a potable water source is  c r i t ical to the  welfare of  approxi
mate ly half the populat ion o f  the coun t y ,  and we are anxious to determine the factors  
that  a f f e c t  water quality in order to develop programs for the future maintenance of  
water quality.  Whatcom County has ceased using "Roundup" as  a roadside weed control 
in the Lake Whatcom area. We hope that BPA i s  also in terested in p r eserving the 
quality of  this unique lake and will cooperate with us during the lake s tudy period 
by recons ider ing the use of  " S p ike lG" and/or  "Roundup" in the watershe d .  

��� 
Jerry Mixon 
Deputy Environmental Review 

O f fi cer  for Whatcom County 
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R e s  o n s e  to Wha t com Count De a r t m e n t  o f  Pub l i c  Work s Le t t e r  
o f  Decemb e r  1 6 ,  1 9 8 2  No . 6 6  

1 .  C u m u l a t i ve i mpac t s  f r om u s e  o f  h e rb i c i de s  by f o r e s t ry 
a n d  ag r i c u l t u r e  i n  a d d i t i o n  to r i gh t - o f -way m a na g em e n t  a r e  
d i s c u s s e d  i n  the Ch apter 7 s ect i on o n  P ub l i c  He a l th .  BPA ' s  
propor t i on a l  con t r ibu t i o n  to t h e  c u m u l a t i v e tot a l  o f  herb i 
c i d e  u s e  wou l d  b e  v e ry s ma l l ;  r i gh t s- o f - way r ep r e s e n t  s m a l l  
propo r t i on s  o f  a n y  p a r t i c u l a r  wa t e r sh e d  a n d  BPA ' s  u s e  o f  
h e rb i c i d e s  o c c u r s  a t  r e l a t i ve l y  i nf r equent i n t e r va l s .  
Reg u l a t i on o f  c u mu l a t i v e h e rb i c i d e  l oa d i ng s  i n  a wa t e r shed 
i s  more p r op e r l y  the r e spon s i b i l i ty o f  a l oc a l  o r  r e g i on a l  
g o v e r nme n t a l  e n t i ty . 

2 .  The d i s c u s s i o n  on p a g e  1 7 5  o f  t h e  D E I S  d o e s  a pp l y  t o  
potable commu n i t y  wa t e r  s up p l i e s  ( Ch a p t e r  7 s ec t i o n  on 
Pub l i c  H e a l th ) . The a n a l y s e s  i n  t h i s  EIS i nd i c a t e  t h a t  
S P A  s propo s e d  u s e s  o f  herbi c i d e s , a t  spec i f i ed m a x i mu m  
appl i ca t i on r a t e s  a n d  w i th s p ec i f i ed m i t i g a t i o n  m e a s u r e s  
( s e e  Tab l e  4 - 5 ) ,  w i l l  n o t  a d v e r s e l y  a f f e c t  d r i nk i ng wa t e r  
q ua l i ty . The h e rb i c i d e s  proposed f or u s e  d o  not a c c um u l a t e  
i n  b i o l og i c a l  orga n i s m s  a n d  a r e  d e g r a d e d  rapi d l y b y  b i o l og
i c a l  a n d  c h em i c a l  proc e s s e s . S e e  G e n e r a l Re spon s e  c .  

3 .  Teb u th i u ron a nd g lyphosa t e  a r e  l abe l e d  f o r  u s e  a s  
h e rbi c i d e s  i n  v e g e t a t i o n  m a n a g e me n t . Da t a  s upp l i ed by t h e  
manu f a c t u r e r s  i n  s uppo r t  o f  t he i r  r eg i s t ra t i on do n o t  
i nd i c a t e  t h a t  e i ther s ub s t a n c e  p o s e s  a s i g n i f i ca n t  t h r e a t  t o  
h u m a n  h e a l t h  o r  e n v i ronme n t a l  qua l i t y .  I n  ��a t com Cou n t y ,  
tebuth i u r on wo u l d  be u s ed o n l y  f o r  weed c o n t r o l  i n  s ub
s t a t i on s w i t chya r d s  wh e r e  pos s i b i l i t i e s  of e n v i r onmen t a l  
c o n t am i na t i on a n d  r e s u l t i ng w a t e r  q ua l i ty i mpac t s  a r e  
m i n i ma l . O n  r i gh t s -o f -way , g lypho sa t e  wou l d  o n l y  b e  u s e d  i n  
spot f o l i ag e  t r e a tmen t s  f o r  b r u sh c o n t r o l ; i t  wou l d  a l so b e  
u s e d  i n  subs t a t i on s .  Th e E I S  a na l y s i s  i nd i c a t e s  l i t t l e  
p o s s i b i l i t y o f  a dv e r s e l y  a f f e c t i ng d r i nk i ng w a t e r  s u pp l i e s 
from the proposed u s e s  o f  t h e s e  h e rb i c i d e s .  
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December 1 6 ,  1 98 2  

Mr . Anthony R .  Morre l l  
Envi ronmental  Manager 
Bonnev i l l e  Power Admi ni strati on 
P . O .  Box 3621 -SJ 
Portl and , Oregon 97208 

8 5 5  Valley Avenue 
Baker ,  Oregon 9 7 8 1 4  

Re : Transmi s s i on Faci l i ti es - Vegetat i o n  Management Program 
September ' 82 - Draft 

Dear Mr .  Morrel l :  

We have recei ved and revi ewed the above d ra ft of  the envi ronmental  impact 
statement . We have read a l l  of the a l terna t i ve vegetat ion management 
prog rams , i nc l ud i ng the proposed program and i t  i s  our be l i ef that even 
after taki ng i nto account the nega t i ve a spects of  Al terna t i ve "2" ( for 
examol e ;  worker safety , treatment costs , treatment effec t i venes s ,  and 
opera t i onal  f l ex i bi l i ty ) , we st i l l  bel i eve that Al terna t i ve "2" has the 
most benefi ts and is by far the most l og ica l  and safest program al terna t i ve . 
We feel that Al ternat ive  " 2 "  i s  a safer cho ice  than the proposed Al ternat ive  
11 1 0 1 1 . 

Concer n i ng " I ssues to be resol ved ' ' : I t  i s  our bel i ef that the use of  
2 - 4 - D  Ester Formu l a t i ons  shou l d  be grea t l y  curta i l ed if  not compl etely  
el im i nated . Part i cu l a r l y  where any danger of water contami nation  ex i sts . 
I n  fac t ,  we suggest extremely  l i m i ted use  of herbi c i des and very t i g h t  
mon i to r i ng of sa id  appl i ca t i on s .  W e  bel i eve that i ncrea sed use  of manual 
methods and decrea sed use of  chem i ca l  methods i s  the best a pproach . 

Thank you for your attent i o n  on t h i s  matter . 
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Re�po n s c  t o  J o h n  E .  La r son e t  a l  Le t t e r  o f  Decembe r 1 6 ,  1 9 8 2  
I No . 6 7 1  

J .  You r  p r e f e r e nc e  i s  a c k nowl edged . S e e  G e n e r a l  Response B .  

2 .  S e e  Gen e r a l  Respo n s e s  E a n d  I . 
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ER 82 /1621 

Mr.  Anthony H .  Morrell 
Environmental Manager 
Bonneville Power Administration 
P .0. Box 3621-SJ 
Portland, Oregon 9 7 2 0 8  

Dear Mr. Morrell: 

OEC 2 O 1982 

We have rev iewed the draft environmental impact statement for Transmission Facilities 
Vegetation Management Program as proposed by the Bonneville Power Administration 
(BPA) and have the following com m ents. 

General 

Every possible effort should be made to manage vegetation so as to encourage endemic I plants that will provide wildlife forage. This can be very effective in areas inhabited by I 
large m a m m als (e.g.,  deer and elk) and would enhance wildlife diversity. 

Surface and Ground Water 

Every effort should be made to avoid stream contamination through herbicide use, I especially in the vicinity of anadromous fish streams. This could be accomplished m ost 2 
effectively by increasing the size of buffer zones adjacent to streams. Also, clearing of 
stream-side vegetation by chemical or manual m ethods could result in elevated stream I tem peratures. To the extent practicable, we recommend that stream-side clearing, 3 
which would expose additional wa ter surface to solar radiation, be m inim ized. 
Monitoring of surface water should be implemented to evaluate the m igration and fate of 1 4 
herbicide applications. 

The statement recognizes the greater potential for im pacts on water resources in the 
substation areas as noted on page vii, 81. It is stated that one issue to be resolved is 
whether to monitor the fate of herbicides applied for vegetation control in these areas. 
We suggest that ground-water moni toring should be included in m i t igation plans for 
substation areas underlain by materials having high intergranular or fracture 1 5  
permeability or by significant unconfined or sem iconfined aquifers. The m onitoring 
should continue at least long enough to allow sufficient time for downward migration of 
pollutants and for a variety of climatic conditions, including maximum post-application 
precipitation, to be experienced. 

Endangered Species 

ln accordance with Section 7 of the Endangered Species Act of 1973 (16 U.S.C. 1531, et.  
seq.) ,  BPA is required to assure that full consideration has been given to the i m pacts of 

Mr.  Anthony R .  Morrell 

its actions w i th regard to federally listed or proposed threatened or endangered species 
for all federally funded, constructed, per mitted, or licensed projects under its 
jurisdiction. We have reviewed the sections of this document regarding Endangered 
Species, and, based upon our rev iew, we sec no im mediate need for BPA to initiate 
formal consultation with the F ish and W ildlife Service. Nev ertheless, Table 4 should 
indicate that the Borax Lake Chub has been offic ially listed as an Endangered Species. 
The final rulemaking appeared in the Federal Register on October 5 ,  1 9 8 2 ,  having an 
effective date of November 4, 1982.  Also, this Table should recognize that Oregon 
supports a large wintering population of bald eagles as well as a resident population. 
Curry and Jackson Counties contain one and two known nesting territories, 
respectively. Umatilla County has one pair of eagles which appear to be establishing an 
active territory. 

6 

Columbian white-tailed deer (CWTD) do use gra&<; and forbs, but they also require various I kinds of browse at different times of the year. If any right-of-way management ac tivity 7 
is going to occur in CWTD habitat, B P A  should request formal consultation on those 
activities. 

W ithout know ledge of the exact route of all transmission lines, it is difficult to assess 
potential im pacts of right-of-way m anagement on Rocky Mountain wolves, grizzly bears 
and bald eagle nesting territories. If B P A  determ ines that any right-of-way managem ent \ S activities may affect these species, formal consultation w i th the F ish and W ildlife 
Service should be initiated. Further, we are uncertain about the degree of access 
provided by maintenance roads in rights-of-way. Roads into remote areas, not normally 
traveled by motorized vehicles, should be closed to public vehicular use to m i nimize 1 9 
hum an disturbances in areas important to elk, grizzly bears, wolves, and bald eagles . 
These restrictions should be developed in coordination with the appropriate State game 
departm ents. 

Compatibility With Land Use Plans 

This section should recognize the specific position of the Confederated Salish and 
Kootenai Tribes with respect to environmental health and quality. The Tribes endorse 
"no pesticide applications." Therefore, manual, m echanical or biological control methods 
are the only alternatives for consideration for vegetation m anagement on any righ ts-of- 1 1 0 
way granted by the Confederated Salish and Kootenai Tribes. BP A's veg eta ti on 
m anagement activities on the Flathead Indian Reservation may require addi tional liaison 
for this reason. These concerns should be presented in the final statement. 

We hope these comm ents will be helpful to you in the preparation of a final statement. 

Sincerely, 
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R e s  o n s e  to US De a r t m e n t  o f  I n t e r i or Le t t e r  o f  December 2 0 ,  
1 9 8 2  No . 6 8  

1 .  I t  i s  overa l l  BPA pol i c y  to a l low v e g e ta t i on t o  g row o n  
r i gh t s - o f -wa y w i t h  t h e  l e a s t  amount o f  c o n t r o l  s u f f i c i e n t  t o  
m a i n ta i n  s e r v i ce r e l i a bi l i t y .  I n  pr a c t i c e ,  t h i s mea n s  t h a t  
o n l y  t a l l -growi ng p l a n t  spec i e s  tha t ma y v i o l a t e  cond uc t o r  
c l ea r a n c e  c r i t er i a  a r e  i n te n t i a l ly c o n t r o l l e d . P l e a s e  s e e  
Cha p t e r  7 s ec t i on o n  W i l d l i f e  f o r  a d e t a i l e d  d e s c r i pt i o n o f  
potent i a l  i mpac t s  o n  w i l d l i f e hab i t a t . 

2 .  BPA ' s  propo s e d  program i nc orpora t e s  a n u mb e r  o f  
m e a s u r e s  t o  p r e v e n t  herb i c i d e  c o n ta m i na t i on o f  s t r e a m s  ( s ee 
Tab l e  4 - 5 ) , i nc l u d i ng obs e r v a n c e  o f  bu f f e r  zon e s  a n d  
mon i t o r i ng o f  wea ther cond i t i on s  a t  t h e  t i me o f  s p r a y  
pro j ec t s . Mon i tor i ng o f  s u r f a c e  s t r e a m s  by BPA n e a r  a e r i a l  
s p r a y  p r o j e c t s  i nd i c a t e s  t h a t  1 0 0 - f oot b u f f e r  z o n e s  a r e  
ad equa t e  t o  protect s t r e a m  w a t e r  q ua l i t y  ( se e  Cha p t e r  7 
s e c t i on on P ub l i c  H e a l t h ) .  Howe v e r ,  d u e  t o  t h e  tox i c i ty o f  
2 , 4 - D  e s t e r s  to aqua t i c  organ i s m s  ( s e e  Tab l e  7-5 ) , th i s  E I S  
h a s  i d en t i f i ed t h a t  t h e s e  formu l a t i o n s  shou l d  not b e  
a e r i a l l y -app l i ed whe r e  a n y  d a n g e r  o f  c o n t a m i na t i ng wa t e r  
bod i es e x i s t s . S e e  Gene r a l  Response E .  

3 .  Th i s  E I S  h a s  a l so i d en t i f i e d  a m i t i ga t i o n  mea s u r e  tha t 
s t r ea m  shad i ng be r e t a i ned to p r e v e n t  e l eva t ed s t r e a m  
t empe r a t u r e s  ( s ee M i t i ga t i on Mea s u r e s  No s .  4 8  a n d  5 4  i n  
Ta b l e  4 - 5 ) . Th i s  mea s u r e  i s  n o t  p r e s e n t l y  i ncorpor a t e d  i n  
BPA ' s  proposed program . You r  s uppo r t  f o r  th i s  mea s u r e  i s  
a c k n o w l e d g e d . S e e  Gene r a l  Re spon s e  E .  

4 .  BPA c u r r e n t l y  mon i t o r s  h e rb i c i d e  r e s i d u e s  i n  s u r f a c e  
w a t e r s  f o l l o w i n g  r i ght -of-way appl i ca t i on s ,  i n  r e sponse t o  
approp r i a t e  requ e s t s  f r o m  l a n d  m a n a g e m e n t  a g e nc i e s , 
l a ndown e r s ,  or t h e  BPA A r e a  s ta f f s  ( s e e  M e a s u r e  No . 2 6  i n  
Ta b l e  4- 5 ) . 

5 .  Your s uppor t  f o r  th i s  i d e n t i f i ed m i t i g a t i o n  mea s ur e  
( No .  3 3  i n  Tab l e  4 - 5 )  i s  a c k nowl edged . S e e  Gene r a l  Respon s e  E .  

6 .  T a b l e  6 - 4  h a s  been r ev i s ed t o  r e f l ec t  t h i s i n forma t i on .  

7 .  For a g e  requ i rement i n forma t i on i n  t h e  t e x t  ha s been 
r e v i s e d  as s u g g e s t e d . A l l cou n t i e s  o f  Co l u mb i a n  wh i t e 
t a i l e d  d e e r  o c c u r r e n c e  ( s e e  Tab l e  6 - 4 ) a r e  i n  BPA ' s  Low e r  
C o l u mb i a  Area . Pr i o r  to u n d e r t a k i ng v e g e t a t i on management 
ac t i v i t i e s  i n  the range o f  th i s  d e e r ,  BPA w i l l  con s u l t  w i th 
U S  F i sh a n d  W i ld l i f e  S e rv i c e .  

8 .  BPA wi l l  con s u l t  w i th U S  F i s h a n d  W i l d l i f e S e r v i c e  
conc e rn i ng v e g e t a t i on management a c t i v i t i e s t h a t  m i ght 
a f f e c t  these spec i e s . 

R e s  onse to U S  De a r t me n t  o f  I n t e r i or Le t t e r  o f  De c embe r 2 0 ,  1 9 8 2  ( No .  6 8  c o n t ' d )  

9 .  V i r t u a l l y  a l l  BPA r i gh t s-o f-way a r e  on l a n d s  owned o r  
a d m i n i s t e re d  by o t h e r s .  I t  i s  t h e  l a ndown e r ' s  p e roga t i ve t o  
p e rm i t o r  r e s t r i c t  a c c e s s  on r i gh t -o f-way ma i n t en a n c e  
roa d s . B P A  c oop e r a t e s  w i t h  l a ndowner s i n  p r e v e n t i ng 
u n a u t h o r i zed a c c e s s .  

1 0 .  T e x t  i n  Cha p t e r  7 s e c t i on o n  Compa t i b i l i ty w i th L a n d  
U s e  P l a n s ,  Pol i c i e s ,  a n d  Con t r o l s  h a s  b e e n  r e v i s ed t o  
r e f l e c t  t h i s  i n f orma t i o n .  
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LIST OF PERSONS RECE IVING THE E IS 

*Comment r e c eived . 

FEDERAL AGENC I E S  

U . S .  Department of Agr i cu l ture 

U . S .  Department of Agr icu lture , Wash ington , D . C .  
*For e s t  S e rv i c e , Wash ington , D . C .  

Region 1 , M i s s ou l a , MT 
*Region 2 ,  Lakewood ,  C O  
Region 4 ,  Ogden , UT 
Region 5 ,  S an Franc i s co , CA 
Region 6 ,  Port l and , OR 
Nat ion a l  Fores t s  - Reo ion 1 
B eaverhead Nat ion a l  Fores t , D i l l on , MT 
C l earwater Nat ion a l  Fores t ,  Orophino , I D  
Deer lodge Nat iona l Fores t ,  But t e , MT 
F l athead Nat ion a l  Fores t ,  K a l isp e l l ,  MT 
G a l l at in Nat ion a l  Fores t ,  Bozeman , MT 
Kootenai Nat iona l Fore s t , Libby , MT 
Lew i s  & C l ark Nat iona l Fores t ,  Great F a l l s , MT 
Lo lo  Nat iona l Fores t ,  M i s s ou l a ,  MT 
P anhand l e  Nat ion a l  For es t , Coeur d ' A l en e , I D  
Nat ion a l  Fores ts  - Region 4 

B r idges -Teton NF , Jacks on , WY 
Forest  S e rv i c e , P l anning & Budget , D irect or , Ogden , UT 
Targhee Nation a l  Fores t ,  St . Anthony , I D  
Nat ion a l  Fores t s  - Reg ion 5 
Modoc NF , A l turas , CA 
Nat ion a l  Fores t s  - Reg i on 6 
C o lv i l l e  Nat ion a l  Fores t ,  C o l v i l l e , WA 
D es chut es  Nat ion a l  Fore s t , B end , OR 
Forest  S ervice , Lands & M inera l s , Port l and , OR 
F r emont Nat iona l Fores t ,  Lakeview , OR 
G i f ford P in chot Nat ion a l  Fores t ,  Vancouve r ,  WA 
M a lheur Nat iona l Fores t ,  John Day , OR 
Mt . B ake r - Snoqua lmie National  Fore s t , S eat t l e , WA 
M t . Hood Nat ion a l  Fores t , Gres ham , OR 
O choco Nat iona l Fores t , P r in ev i l l e , OR 
Okanogan Nat ion a l  Fores t , Okanogan , WA 
O lymp i c  Nat iona l Fores t , O lymp i a ,  WA 
Rogue R iver National Fores t ,  Medford , OR 
S i skiyou Nat ion a l  Fores t , Grants Pass , OR 
S ius l aw Nat ion a l  Fores t ,  C orva l l is , OR 
Umat i l l a  Nat iona l Fores t , Pend leton , OR 
Umpqua Nation a l  Fores t ,  Ros eburg , OR 
W a l l owa -Whitman Nat iona l Fores t ,  B ake r ,  OR 
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Wenatchee Nat ion a l  Fores t , Wena t chee , WA 
W i l l amet t e  Nation a l  Fores t ,  Eugene , OR 
W inema Nat ion a l  Fores t ,  K l amath Fa l l s , OR 

Pac i f i c  Northwest Forest & Range Exper iment S t a t ion 
LaGrande , OR 
Port l and , OR 
Corva l l i s , OR 
Ranger D i s t r icts  - Region 6 
B ear  Spr ings Ranger Stat ion , Maup i n , OR 
C l e  E lum Ranger D is t r i c t , C l e E l um ,  WA 
*Co l umb ia Gorge Ranger D i s t r ict , Troutda l e ,  OR 
E s t acada Ranger D i s t r ict , E s tacada , OR 
North B end Ranger D i s t r ict , North B end , WA 
Skykomish Ranger D i s t r i ct , Skykom ish , WA 
W ind R iver Ranger D i s t r ic t , C ar s on , WA 
Zig Zag R anger D i s t r ict , Zig Zag , OR 

Rur a l  E l ect r i f ic at ion Admin i s t rat ion , Wash ington , D . C .  
So i l  Cons ervat ion S erv i c e , Was hington , D . C .  

S t a t e  Conservat ioni s t , Port l and , OR 
State  Cons ervat ion is t ,  B ozeman , MT 
S t at e  Cons ervat ion i s t , Dav is , CA 
State  Cons ervat ioni s t , Spokane , WA 
State Cons ervat ion i s t , B o i s e ,  I D  
-,\·WISC , Port 1 and , OR 
Headwat ers RC&D , B ut t e , MT 

U . S .  Department of C ommerce 

U . S .  Department o f  C omme rce , Washington , D . C .  
Nat ional  Oceanic & Atmosphe r i c  Admin i s t r at i on , Rockvi l l e ,  MD 

E c o logy & C ons ervat ion D i v i s ion , Wash ington , DC 
W e s t ern Region , S a l t  Lake C ity , UT 

National  Marine F isheries S e rv ice , S eatt le , WA 

U . S .  D epartment of D e fens e  

U . S .  Dep a rtment of the Army 
O f f i c e  o f  the C h i e f  Engineer , Washington , D . C .  

S e at t l e  D is t r i c t  C orps of  Engine ers , S eatt l e ,  WA 
*North P ac i f ic D iv i s ion , Corps o f  Engineers , Port l and , OR 
Port l and D is t r i c t , Port l and , OR 

Dept . of M i l it ary A f fa i r s , He l ena , MT 

U . S .  D epartment o f  the Air Force 

F a i r ch i l d  AFB , WA 
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U . S .  Department o f  the Navy 

Subma r ine B a s e  Bangor , B reme rton , WA 

U . S .  Department o f  Ene rgy 

U . S .  Department o f  Energy , Wash ington , D . C .  

West ern Area Power Adm in i s t rat ion , Headquarters , Gol den , C O  
B i l l ings A r e a  O f f i c e , B i l l ings , MT 
Fort C o l l ins O f f i ce , Fort C o l l ins , C O  
Denver F ede r a l  C ent e r , Denver , C O  
C ent r a l  Va l l ey Proj ect , S a c ramento , CA 

A l aska Power Admi n i s t rat ion , Juneau , AK 
Hanford Operat ions O f f ice , R i ch l an d ,  �A 
E conom i c  R egu l at ory Admin i s t r a t ion , Washington , D . C .  
Fede r a l  Ene rgy Regu l atory C omm i s s ion , Wash ington , D . C .  
Argonne Nat i on a l Laborat ory , Argonne , I L  
Oak R idge Nat i on a l Laboratory , Oak Ridge , TN 

U . S .  Department of H e a l t h  and Human S ervi c es 

O f f i c e  o f  the S e cret ary , Washington , D . C .  
*Regi on a l  O f f i ce , Denver , CO 
Region a l O f f i c e , S eatt l e ,  WA 

*Pub l i c  H e a l th S e rv i c e , At l ant a ,  GA 

U . S .  Department o f  Hous ing and Urban Dev e l opment 

O f f i c e  of the S e cret ary , Wash ingt on , D . C .  
S ervice O f f i c e , H e l ena , MT 
*Region VI I I ,  Denver , C O  
Region X ,  S eat t l e , WA 

U . S .  Env i ronmenta l  Prot ect ion Agency 

Admin i s t rator , Washington , D . C .  
Region VI I I ,  Denver , CO 
*Region X ,  S eatt l e ,  WA 
Area O f f i c e , He l ena , MT 
Area O f f i c e , B o i s e ,  ID  
Area O f f i ce , Port l and , OR 

U . S .  Depar tment of the I nt e r ior 

*Of f i ce of the S e cret ary , Washingt on , D . C .  
O f f i c e  o f  the S e cretary , Port l and , OR 
I nt eragency A r cheo l o g i c a l  S e rv i c es , S an F r ancis co , CA 
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O f f ice o f  Env i ronment a l  Proj e c t  Rev i ew , Wash i ngton , D . C .  ( 1 8 cop i e s ) 
Bure aus : 
D i r e ct o r , U . S .  F i s h  & W i l d l i fe S e rv i ce , Wash ington , D . C .  

Region a l D i r e ctor , Denver , CO 
Endangered Spe c i es Coordinator , B i l l ings , MT 

Regiona l D i r ect o r , Port l and , OR 
F i e l d  O f f i c e  Manager , Boi s e , ID  
F i e l d  O f f ice Manager , B i l l ings , MT 
F i e l d  O f f ice  M an ager , O l ymp i a , WA 
F i e ld O f f i ce  Manager , S a c r ament o , CA 
Endangered Species  C oord inator , Boi s e ,  ID 
Endangered Species Coord inat or , O lymp i a , WA 

D i rector , Nat iona l P ark S ervi ce , Washington , D . C .  
Region a l D i rector , S e a t t l e , WA 
Region a l  D irector , Denver , CO 

D i r ector , B u r e au of Mines , Washingt on , D . C .  
West ern F i e l d  Operat ions C ent e r , Spokane , WA 
A l b any R e s ea r ch C ent e r ,  A l b any , OR 

U . S .  Geo l og i c a l  Survey 
N a t ion a l  C ent e r , Res t on , VA 
C ent r a l  Region , Denve r ,  CO 
West ern Region , Men lo  P ark , CA 

Wat er Resources D iv i s ion , B o is e ,  ID  
Water Resources  D iv i s ion , B i l l ings , MT 
W a t e r  R e s ou r c e s  D i v i s ion , H e l en a , MT 
USGS Survey Libr ary , Denver , CO 

D irector , O f f i c e  o f  Surface Mining , W a s h ington , D . C .  

B u r e au o f  I n d i an A f f a irs 
As s i s t ant S ecretary , Washington , D . C .  

A r e a  D i rector , B i l l ings , MT 
Port l and Ar e a  O f f i c e , Port l and , OR 
West ern W a s hington Agency , Everett , WA ( Puget S ound Agency ) 
Northern I d aho Agency , Lapw a i , I D  
F l athead Agency , P ab l o , MT 
Spokane Agency , We l lp in it , WA 
Fort H a l l  Agency , Fort H a l l , I D  
C o lv i l l e  Agency , Nesp e l em , WA 
O lymp i c  P enn ins u l a  Agency , Hoqu i am ,  WA 
S i l etz Agency , S i l etz , OR 
Umat i l l a  Agency , P end l et on , OR 
Warm Springs Agency , Warm S p r ings , OR 
Y akima Agency , Toppen ish , WA 
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Bureau o f  Land Management 
D i r ecto r ,  Wash ington , D . C .  
Pub l ic A f fa i rs O f f i c e , \11as !t ing lon , D .  C .  

S t a t e  O f f ices : 
D enver S ervice Cen ter , CO  
Oregon/Was hington S t a t e  O f f i ce , Port l and , OR  
P l anning & Envi ronment a l  C oard . S t a f f ,  Port l and , OR 
Pub l i c  A f fa i r s  O f f i c e ,  B i l l ings , MT 
State D i r e c t o r ,  B i l l i ngs , MT 
State D i r e c to r ,  Boi s e ,  ID 

D i s t r ict O f f i c e s : 
Butte  D is t r i c t , Butt e ,  MT 
Spokane D i s t r i c t ,  Spokan e ,  WA 
Lakev i ew Dis tr ict , Lak eview , OR 
Burns D i s t r i ct , Burns , OR 
Va l e  D i s t r i c t , Va l e ,  OR 
*Prinev i l l e  D i s t r i ct , P r inevi l l e ,  OR 
Baker D i s t r i ct , B ak er , OR 
S a l em D i s t r i ct , S a l em ,  OR 
Eugene D i s t r i ct , Eugen e , OR 
Ros eburg D i s t r i ct , Ros eburg , OR 
Medford D i s t r ict , Medford , OR 
Coos B ay D i s t rict , C oos B ay ,  OR 
I daho D i s t r i c t , B o is e , ID 

Resource  Areas : 
Garnet Resource Area , M i s s ou l a , MT 
Area Manager , Coeur d ' A l en e ,  I D  
A r e a  Manager , M i s s ou l a ,  MT 

Comm i s s ioner , Bur eau o f  Rec l amat i on , Wash ington , D . C .  
Pa c i f i c  No rthwes t  Reg ion , B o is e ,  ID  
Region a l  Env ironment a l  A f fa i rs O f f i c e , B i l l ings , MT 
Uppe r  M i s s ou r i  Reg ion , B i l l ings , MT 
Lower M i s s ou r i  Reg ion , Denver , CO  
Ephrata , WA 
Grand C ou l ee Proj ect , Cou l e e  C ity , WA 
M i d - P a c i f i c  Region , S a c ramento , CA 

U . S .  D epartment o f  Transportat i on 

U . S .  D ep artment o f  Transport a t i on , Washington , D . C .  

Federa l  Aviat ion Adm in i s t rat ion 
As s i s t ant S ecret ary for Envi ronment , Washington , D . C .  
D i r e ct o r , Rocky Mounta in Reg ion , Aurora , CO 
Northwest Reg i on , S eatt l e ,  WA 

Federal  H ighway Adm i n i s t r at i on , Washington , D . C .  
Region a l  Headquart ers , Port l and , OR 
Region a l  Headquart ers , D enver , CO  
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Federal  R a i l road Admin i s t rat ion 
Regiona l Headquarters , S an Franc i s c o , CA 
D iv i s i on Adm in i s t r a t i on , He l ena , MT 

C o a s t  Guard 
Seat t l e  D i s tr i ct , S e att l e ,  WA 

B oards , C ommit t ees , C omm i s s i ons 

Advis ory C oun c i l  on H i s t o r i c  Pres erva t i on , Wash ingt on , D . C .  
Wes t ern R egion , G o l den , C O  

Feder a l  Regiona l C oun c i l 
Reg ion X ,  S e at t l e , WA 

M igratory B ird  C ons ervat ion C omm is s ion ,  Wash ingt on , D . C .  
Tennes s e e V a l l ey Author ity , Norr i s , TN 
Water R e s ou r c es Counc i l , Washingt on ,  D . C .  

STATE GOVERNORS 

,"Honor ab l e  Ted S chw inden , He l ena , MT 
Honorab l e  John v .  Evans , B o i s e ,  I D  
Honorab l e  John D .  S p e l lman , O lymp i a , WA 
Honorab l e  V i ctor At iyeh , S a l em ,  OR 
Honorab l e  E d  Hersch l er , Cheyenn e , WY 
Honor ab l e  S co t t  M .  Matheson , S a l t  Lake C ity , UT 
Honorab l e  George D eukmej ian ,  S a c r amento , CA 

STATE OF ALASKA 

S t at e C l ear inghous e ,  Juneau , AK 
A - 9 5  C oordin ator , Anchor age , AK 

STATE OF I DAHO 

C ONGRE S S I ONAL DELE GAT I ON 

S enator James A .  McC lure  
S enator S t even D .  Symms 
Repr e s ent at iv e  Larry E .  C r a i g  
Repre s en t at ive George Hans en 

IDAHO AGENC I E S  

O f f i ce o f  t h e  Governor , B o is e ,  ID 
D iv i s ion of H ighways , B o is e ,  ID 

Departmen t  of Highways , C oeur d ' A l ene , ID 
D ep artmen t  of  Agr i cu l t ur e , B o is e ,  ID 
D iv i s ion of E c onom ic  & C omm . A f f a irs , B o is e ,  I D  
D epartment o f  F ish and Gam e , B o is e ,  ID 

Region a l  Man ager , C o eur d ' A l ene , I D  
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Department o f  Lands , B o is e ,  I D  
Region a l  Manage r ,  Sandpoint , I D  

Department o f  Wat er R e s ources , B o is e ,  I D  
Department o f  Transportation , B o is e ,  I D  
Department o f  H e a l t h  and We l fare , Coeur d ' A l ene , I D  D ivis ion o f  Envi ronment , B o is e ,  I D  
D i v i s ion o f  Budget , P o l i cy P l ann ing & Coord inat ion ( A - 9 5 ) ,  B o is e ,  I D  D iv i s ion o f  Aeronaut i c s  & Pub l i c  Transportat ion , B o is e ,  I D  Depa rtment o f  Parks & Rec reat ion , B o i s e ,  I D  H i s t o r i c a l  S o c i ety , B o is e , I D  
I daho State  Energy O f f ic e , B o is e ,  I D  
Department o f  Emp loyment , B o is e ,  I D  
S t a t e  Ext ens ion S e rv i c es , Mos cow , ID 
State Soil Cons ervat ion Comm is s ion , B o is e ,  I D  

I DAHO PLANNI NG B OARD S / C OMMI S S I ONERS/DE PARTMENTS/MI SCELLANEOUS 

Panhand l e  Area Counc i l ,  Coeur d ' A l ene , ID Panhand l e  P l anning & Deve l opment Coun c i l , Coeur d ' A l ene , ID Shoshone County P l ann ing Comm i s s ion , Wal l a c e , ID Bo ard of C omm i s s ioner s , Kootenai County C ourthous e ,  Coeur d ' A l ene , ID Board of Commis s ioner s , Shoshone County Courthous e ,  Wa l l ace , ID Bo ard of Commi s s ioners , Bonn er County Courthous e ,  Sandpoint , ID County P l anning C ommis s ion , Bonner County Courthous e ,  Sandpo int , ID I d aho Pub l ic Ut i l it i es C omm i s s ion , B o is e ,  I D  Idaho -Washington Resource Cons e rvat ion & Deve lopment Proj e ct , Coeur d ' A l ene , I D  P l ann ing Dept . City o f  C o eur d ' A l ene , ID 
B oundary County Board o f  Commis s i oners , Bonn ers Ferry , I D  B oard o f  Comm i s s ioners , Cas s ia County Courthous e ,  Bur l ey ,  I D  Minidoka County P l anning Commis s ion , Rup ert , I D  Cha i rman , B o ard o f  Comm i s s ioners , Bonnevi l l e County , Idaho F a l l s , ID IDA - ORE P l anning & Dev . A s sn . , Weis er , I D  Ada County Comm . , B o is e ,  I D  

A d a  P l ann ing A s s n , B o is e ,  ID 
S . E .  IDA COG , Pocat e l l o ,  ID 
C l earwat e r  E con . Dev . A s sn . , Mos cow , I D  
E .  C ent . Idaho P l anning & Dev . A s sn . , Rexburg , ID I DA A s s n . o f  Count ies , B o i s e ,  ID 
Adams County Comm . , Counc i l ,  ID 
B anno ck County Comm . , Pocat e l l o ,  ID 
B ear  Lake County Comm . , P a r i s , ID 
B ingham County Comm . , B l ackfoot , ID 
B l a ine  County C ommis s ioners , Ha i l ey , I D  
B l aine County P l anning O f f i c e , Ha i l ey , ID Energy Educat ion P roj ect , Hai l ey , ID 
B o i s e  County Commis s ioners , Idaho City , ID B onnevi l l e  County Commis s ioners , Idaho F a l l s , ID But t e  County Commis s ion ers , Anco , ID 
C amas County Commis s ioners , F a i r f i e l d ,  ID 
C anyon County Commi s s ioners , C a l dwe l l , ID 
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C a r ibou County Comm i s s ioners , Soda Spr ings , I D  
C as s i a C ounty Comm i s s ioners , Bur l ey , I D  
C l ark C ounty Comm is s ione rs , DuBo i s , I D  
Custer  County Comm is s ione r s , Cha l l i s , I D  
E lmore C ounty Comm i s s ione rs , Mt . Home , I D  
F r ank l in C ounty Comm i s s i oners , P r e s ton , I D  
F r emont C ounty C omm i s s i oners , S t . Anthony , I D  
G e m  County Comm i s s ione r s , Emmett , I D  
Good ing C ounty C omm i s s ioners , Good ing , I D  
J e f f e r s on C ounty Comm i s s ioners , R igby , I D  
Jerome County Comm i s s ioners , Jerome , I D  
Lemh i County C omm i s s ioners , S a lmon , I D  
L inco l n  C ounty Comm i s s ioners , Shoshone , I D  
Mad ison C ounty Comm i s s ioners , Rexburg , I D  
Mad i s on C ounty Energy Commis s ion , Rexburg , I D  
Minidoka County Comm i s s ioners , Rup e rt , I D  
Minidoka C ounty Energy Coo rd . , Rup e rt , I D  
One ida County C omm i s s ioners , Ma l ad C ity , I D  
Owyhee Count C omm i s s ioners , Murphy , I D  
P ayette County C omm i s s ioners , Payet t e , I D  
P ow e r  C ounty Comm i s s ioner s , Amer ic an Fa l l s , I D  
Teton County Comm i s s ioners , Dr iggs , I D  
Tw in F a l l s  C ounty Comm i s s ioners , Tw in F a l l s , I D  
V a l l ey County Comm i s s ioners , Cas cade , I D  
Wash ingt on County Comm i s s ioner s , W e i s e r , I D  

C ONGRE S S I ONAL DELEGAT I ON 

S enator  Max B aucus 
S enator John Me l cher 
Rep r e s en t at ive P at W i l l i ams 
Repr e s en t at ive Ron Mar l enee  

MONTANA AGENC I E S  

STATE O F  MONTANA 

O f f i c e  of the Gove rnor , H e l ena , MT 

O f f i c e  o f  Budget and Program P l ann ing , He l en a , MT 

O f f i c e  o f  L ieut enant Governor , H e l ena , MT 

O f f ic e  o f  the S e cret ary o f  S t at e , H e l ena , MT 

D ep artment o f  Nat u r a l  Resources & Cons ervat ion 

D i r ector , H e l en a , MT 

Area  O f f ic e , M i s s ou l a ,  MT 

Energy P l anning D iv i s ion , He l en a , MT 

F ac i l ity S it ing D iv i s ion , H e l en a , MT 

D ep a rtment o f  E du c at ion , He l en a , MT 

E nv ironment a l  Qua l ity C oun ci l , H e l ena , MT 

D epartment o f  Hea lth & Env i ronment a l  S c iences , H e l en a ,  MT 

Departm ent o f  Community Affairs , He l en a , MT 
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Dep artment o f  Highways , H e l ena , MT 
Envi ronment a l  H e a l th D i r e ctor , Mis s ou l a , MT 
'"Mont ana H i s t o r i c a l  S o c i ety , He l ena , �!T 
S t at e  H i s t o r i c  Pres ervat ion O f ficer , He l ena , MT 
Depa rtment o f  F i s h , W i l d l i f e  and Parks 

F isher ies D iv i s ion , He lena , MT 
Parks D ivis ion , He lena , MT 
W i l d l i f e  D i v i s ion ,  He l ena , MT 
Des ign and Con t ruct ion Bureau , Parks Divis ion , He l ena , MT 

Department o f  S t a t e  Lands , H e l ena , MT 
Department of Agr i cu l tur e , He lena , MT 
Mont ana D iv i s ion of Fores t ry , M i s s ou l a , MT 
Bur eau o f  Mines & Geo l ogy , B i l l ings & Butt e ,  MT 

MONTANA PLANNING B OARD S / C OMM I S S I O�ERS/DEPARTMENTS / M I SC . 

Ana conda -Deer Lodge County , P l anning Board , Anaconda , MT 
B o a rd of Comm i s s ioners , Ka l is p e l l , MT 
* S anders Count y ,  B o ard of Comm i s s ioners , Thompson Fa l l s ,  MT 
M i s s ou l a  Count y ,  Board o f  Comm i s s ioners , M i s s ou l a , MT 
B r oadwater County P l anning Board , Townsend , MT 
But t e - S i lver  Bow P l anning Board , Butt e ,  MT 
B r o adwat e r  County Comm i s s ion , Town s end , MT 
D e e r l odge County Commis s ion , Anaconda , MT 
S chool  D is t r i c t  #3 , Supe r ior , MT 
Mineral  County Att orney , Sup e r ior , MT 
Mineral  County P l anning Board , St . Regis , MT 
Butte/ S i lver B ow Government , But t e , MT 
S anders County , County P l anning Board , Thomps on Fa l l s , MT 
D e e r  Lodge C ity- County P l anning Board , Deer Lodge , MT 
County P l anner , Deer Lodge , MT 
Granite County P lanning Bo ard , Phi l ipsburg , MT 
Gran ite County Comm i s s ioners , Phi l ipsburg , MT 
J e f ferson County Comm i s s ioners , Bou l der , MT 
J e f ferson County P l anning B oard , Boulder , MT 
Lake B oard of County Commis s ioners , Po l s on ,  MT 
Lake County P l anning B o ard , P o l s on ,  MT 
Lew i s  & C l ark County P l ann ing Board , H e l ena , MT 
Lincoln County P l ann ing Board , Libby , MT 
Mineral  County Board o f  County Comm i s s ioner s , Sup e r io r , MT 
M i s s ou l a  County P l anning Board , M i s s ou l a ,  MT 
M i s s ou l a  County Commis s ioners , M i s s ou l a ,  MT 
Powe l l  County Comm i s s ioners , D e e r  Lodge , MT 
Pow e l l  County P l ann ing B oard , Deer Lodge , MT 
A l berton S choo l , A lberton , MT 
M ineral  County As s es s or , Sup e r ior , MT 
Mineral  County P l anning B o a rd , Super ior , MT 
Thomps on F a l l s  C ity P l anning Board , Thompson F a l l s , MT 
M i s s ou l a  P l anning O f f i c e , M i s s ou l a , MT 
M ineral  County P l anner , Sup e r ior , MT 
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M i s s ou l a  C ounty Attorney ' s O f f i c e , M i s s ou l a ,  MT 
Mont ana A s s o c i at ion o f  C ount ies , He l ena , MT 
H e l en a  C ity P l anning Board , H e l ena , MT 
F l athead C ounty Ar eawide P l anning Organ izat ion , Ka l i spe l l , MT 

C ONGRE S S I ONAL DELEGAT I ON 

S enator Mark Hat f i e l d  
S enator Robert W .  P ackwood 
Repres ent ative Les AuC o in 
Rep r e s entative Ron Wyd en 
R ep r es entat ive D enny Smith 
Repr e s entat ive Robert Smith 
Rep r e s ent ative James W e aver 

OREGON AGENC I E S  

STATE O F  OREGON 

Or egon Department of Energy , S a l em ,  OR 
* I n t e rgovernmen t a l  Re l at ions D iv i s ion , S a l em ,  OR 
Department of Envi ronment a l  Qua l ity , Port l and , OR 
*Department of F ish & W i l d l i fe , Port l and , OR 
*D epartment of Transpo r t at ion , S a l em ,  OR 
Department of Agr i cu lture , S a l em ,  OR 
State  Ext ens ion Service s , Corva l l is , OR 
S t at e Marine B oard , S a l em ,  OR 
Wat er Resources Department , S a l em ,  OR 
S t at e H i s t o r i c  Preservat ion O f f i c e , S a l em ,  OR 
Pub l i c  Ut i l it i es C ommi s s ion , S a l em ,  OR 
Or egon Dept . of Land C ons ervat ion and D ev e l opment , S a l em ,  OR 

OREGON PLANN I NG B OARDS/C Om! I S S I ONERS/DEPARTMENTS 

B o ard of Comm i s s ioners , Coos County Courthous e ,  Coqu i l l e ,  OR 
Board o f  C omm i s s ioners , Curry C ounty Courthous e ,  Go l d  Beach , OR 
Board of Commi s s ioners , Doug l as County Courthous e ,  Ros eburg , OR 
Board o f  Comm i s s ioners , Jeff erson C ounty C ourthous e ,  Madras , OR 
C ity Fores t er , C ity of Port l and OR 
Co lumb i a  Region A s s o c . of Gov ernments ,  Port l and , OR 
Mid-W i l l amette Val l ey C ounc i l  of Government s ,  S a l em ,  OR 
Mul tnomah C ounty P l anning , Port l and , OR 
D i s t r ict 4 C oun c i l  of Governmen t s , Corv a l l i s , OR 
Board of C ommis s ioners , Union C ounty C ourthous e ,  La Grande , OR 
Board of C omm i s s ioners , G i l l i am C ounty C ourthous e ,  C ondon , OR 
Board of C omm i s s ioner s , Sherman C ounty C ourthous e ,  Moro , OR 
Board of C omm i s s ioners , Wasco C ounty Courthou s e , The D a l l es , OR 
Hood R iver C ounty Board of C omm i s s ioners , Hood R iver , OR 
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Lane C oun c i l  o f  Governments , ( A - 9 5  Coard . ) ,  Eugene , OR 
B oard of Comm i s s ioners , Lane County Courthous e ,  Eugene , OR 
Board of Comm i s s ioners , Marion C ounty Cour thous e ,  S a l em ,  OR 
Board of Comm i s s ioners , P o l k  Count y C ourthous e ,  D a l l as , OR 
Board of Comm i s s ioner s , Yamh i l l  County Cour thous e ,  McM innvi l l e ,  oR 
Board of Commi s s ioner s , B enton County Courthous e ,  Corva l l is ,  OR 
L inco l n  County B o a rd of Comm i s s ioners , N e�port , OR 
Linn C ounty Board of C omm i s s ioners , A l bany , OR 
Board of Comm i s s ioners , C l ackamas County Courthous e ,  Or egon C i t y , OR 
Board of Commis s ioners , C o l umbia County Cour thous e ,  St . l!e l ens , OR 
B o a rd of Comm i s s ioners , Mu l tnomah C ounty C our thous e ,  Port l and , OR 
B o a rd of Comm i s s i oners , Wa s h ington C ounty C our thous e ,  H i l l s boro , OR 
C l at s op - T i l l amook I n t ergovernmen t a l  C ounc i l ,  Cannon B each , OR 
Board of Commi s s i oners , C l at s op C ounty Courthous e ,  Asto r i a ,  OR 
T i l l amook County B oard of Commi s s ioners , Ti l l amook , OR 
Coos - Curry C oun c i l  of Gove rnment s ,  North B end , OR 
C o l umb i a  County P l anning Dept . ,  St . H e l ens , OR 
C o l umb ia County B o ard of C omm i s s ion e r s , St . l!e l ens , OR 
T i l l amook C ounty , Ti l l amook , OR 
Washington County Admin i s t r at ive O f f ice , H i l l s boro , OR 
*D irector of Pub l i c  Works , C ity of S a l em ,  OR 
*Metro . S . D . , Port l an d ,  OR 
Rogue Val l ey Counc i l  of Government s ,  Cent r a l  Pt . ,  OR 
M i d - C o lumb i a  Coun c i l  of Government s ,  The Da l l e s , OR 
C en t r a l OR I n t e rgovernment a l  C ounc i l ,  R edmond , OR 
K l amath- Lake P l anning C ounc i l ,  Lakev i e� .  OR 
B lue Mountain I n t ergoverment a l  C ounc i l ,  Enterp r is e ,  OR 
Umpqua Regiona l Counc i l  of Gove rnment s ,  Ros eburg , OR 

STATE OF WASHINGTON 

CONGRE SS I ONAL DELE GATI ON 

S enator S l ade Gort on 
S en ator  Henry M .  J acks on 
Repres ent at ive Don Bonker 
Repr e s en t at ive Norman D .  D i cks 
Repres ent at ive Thomas S .  Fo l ey 
R epres entat ive Mike Lowry 
Rep r e s en t at ive S id Mor r i s on 
Repres ent at ive Jack P r i t chard 
R epres entat ive Al Sw i ft 

WASHINGTON AGENC I E S  

*D epartment o f  Natura l  Res ources , O l ymp i a , WA 
D i s t r ict 6 ,  Spokane , WA 

*Department of E c o logy , O l ymp i a - Lacey , WA 
R egion a l  Manager , Spokane , WA 
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Department o f  F isheries , O lymp ia , WA 
Department o f  Game , O l ymp ia ,  WA 

Reg ion 1 ,  Spokane , WA 
D epa rtment o f  Transport at ion , Spokane , WA 
S t a t e  Energy O f f i c e , O l ymp ia ,  WA 
O f f i c e  o f  C ommun ity Devel opment , O lympia , WA 
* O f f i c e  o f  Ar chaeo logy & H i s t o r i c  Pres ervat ion , O l ympia , WA 
O f f ic e  o f  P l anning & F i s c a l  Management , O lymp i a , WA 
State H i s t o r i c  Pres ervat ion O f f i c er , O l ympia , WA 
D epartment of Agr i cu l ture , O lymp i a , WA 
S e a  Grant Program , S eatt l e ,  WA 
State  Ext ens ion S erv i c e s , Pul lman , WA 

C omm i s s i oners , Coun c i l s , Committ ees , Soc iety , Mis c e l l aneous : 
State Parks & Recr eat ion C ommi s s ion , O l ymp i a , WA 
Energy Fac i l i ty S it e  Evaluat ion Counc i l ,  O lymp i a , WA 
Wash ington Arch eo l og i c a l  Res earch C enter , Pul lman , WA 
Co l umb ia River Gorge Comm is s ions , S t evenson , WA 
Vera I rr igat ion D i s t r i ct t lS , Verada l e , WA 

WASHINGTON PLANNING B OARDS /DEPARTMENTS 

B enton County C omm i s s ioners , Pro s s e r ,  WA 
B enton -Frank l in Government a l  Con f e r enc e ,  R i ch l and , WA 
Che l an C ounty B o ard o f  Commis s ioners , Wenat ch e e , WA 
Che l an County Regiona l P l ann ing Counc i l , Wenat chee , WA 
C l a l l am C ounty Board of C omm i s s ioners , Port Ange l e s , WA 
C l a l l am County Gov ernment a l  Conferenc e ,  Port Ange l es , WA 
C l ark C ounty C omm i s s ioners , Vancouver , WA 
C l ark C ounty Reg . P l ann ing C ounc i l ,  Vancouver , WA 
C o l umb i a  C ounty Board o f  C omm i s s ioners , Dayton , WA 
Co lumb i a  County P l ann ing D ept . , Dayton , WA 
Cow l itz C ounty Board o f  C omm i s s ioners , Ke l s o , WA 
C ow l itz C ounty Dept . o f  C ommunity D eve l opment , Ke l s o , WA 
Cow l itz County PUD , Longv i ew ,  WA 
C ow l it z -W ahkiakum Governmenta l  C on feren c e , Ke l s o , WA 
Doug las County Reg . P l ann ing C omm . , E as t  Wenat chee , WA 
F r ank l in C ounty C ommis s ioner , Pas co , WA 
Frankl in County P l anner , P a s co , WA 
Grant County Board of C omm i s s ioners , Ephrat a ,  WA 
Grant C ounty P l anning D ept . , Ephrat a ,  WA 
Grays Harbor County P l anning D epartment , Mont es ano , WA 
Grays Harbor Region a l  P l anning Comm is s ion , Aberdeen , WA 
I s l and C ounty P l anning D ept . ,  C oupev i l l e ,  WA 
Jef ferson County Board of Comm i s s ioners , Port Towns end , WA 
Jef ferson - Po rt Towns end Region a l  C ounc i l , Port Towns end , WA 
K ing County Admin , Pub l i c Works , S eatt l e ,  WA 
*King County P l anning D iv is ion , S eatt l e ,  WA 
K ing County Weed Cont r o l  Board , S eatt l e , WA 
K it s ap County D ept . o f  C ommunity Deve lopment and P l anning , Port Orchard ,  WA 
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K i t t i t a s  County Conference of Gove rnment s , E l l ensburg , WA 
K l i ck it at County P l anning Dept . ,  Go ldenda l e ,  WA 
K l ickit a t  Region a l  Coun c i l , Go l denda l e , WA 
Lewi s  County Board of Comm i s s ioners , Chel1a l i s ,  WA 
Lew i s  Region a l  P l anning Commi s s ion , Cheha l i s , WA 
Linc o l n  County Board of Comm i s s ioners , Davenport , WA 
Mason County Board of Comm i s s i oners , She l ton , WA 
Mason Region a l  P l anning Counc i l ,  S h e l ton , WA 
*Noxi ous Weed Cont ro l Board , G o l d enda l e ,  WA 
Okanogan Reg . P l anning Counc i l , Okanogan , WA 
P ac i f i c  County Board o f  Comm i s s ioners , South B end , WA 
Pac i f i c  County Regiona l P l ann ing Counc i l , S outh B end , WA 
*Pierce  C ounty P l ann ing Department , Tacoma , WA 
Puget S ound Coun c i l o f  Gove rnment s ,  S e a t t l e ,  WA 
S an Juan C ounty P l ann ing Dept . ,  Fr iday }!a rbor ,  WA 
Skagit C ounty Board o f  C omm i s s ioners , Moun t Vernon , WA 
Skagit County P l anning Dept . ,  Mount Vernon , WA 
Skagit Regiona l P l ann ing Counc i l ,  B u r l ington , WA 
Skaman i a  County B oard o f  C omm i s s ioners , S t evenson , WA 
Skaman i a  Regiona l P l anning C ounc i l , S t evens on , WA 
Snohomi s h  C ounty P l anning Department , Everett , WA 
Spokane C ounty Board of C omm i s s ioners , Spokane , WA 
Spok ane R egion a l  P l ann ing C on f erenc e ,  Spokane , WA 
Spokane Area Deve l opment C ounc i l ,  Spokane , WA 
Spokane C ounty Comm i s s ioners , Spokane , WA 
Spokane C ounty P l ann ing D epartment , Spokane , WA 
Spokane C ounty Engineer ing D epartment , Spokane , WA 
Thu r s t on Count y ,  O lymp i a , WA 
Thurs t on Regiona l P l anning Counc i l ,  O lymp i a , WA 
Wahk iakum C ounty Comm i s s ioners , C at h l amet , WA 
Wa l l a  Wa l l a Reg . P l anning C omm . , Wa l l a Wa l l a ,  WA 
Whatcom C ounty B oard of Commis s ioners , B e l l ingham , WA 
What com C ounty C oun c i l o f  Governments , B e l l ingham , WA 
*What com County Grant O f f i c e , B e l l ingham , WA 
What com C ounty Water D i s t r i c t  1 0 , B e l l ingham , WA 
Whitman C ounty Reg . P l anning C ounc i l ,  Co l f ax , WA 
Yakima C ounty C onference of  Government s ,  Yakima , WA 
Yak ima C ounty Comm i s s ioners , Yakima , WA 

CONGRE S S I ONAL DELEGAT I ON 

S enato r  A l an C rans ton 
S enator Pet e r  W i l s on 
Rep r e s entat ive Gene Chapp i e  

STATE O F  CAL IFORNIA 
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CALIFORN I A  AGEN C I E S  

Sus anv i l l e  B o a r d  o f  Supervisors , Susanv i l l e ,  C A  
Modoc County B oard of Sup ervisors , A l turas , CA 

CONGRE S S I ONAL DELEGAT I ON 

S enator Ma l co lm W a l lop 
S enator A l an S impson 
Repres entat ive R ichard Cheney 

WYOM ING AGENC I E S  

STATE O F  WYOM I �G 

O f f i c e  o f  the Governor , P l anning C oo rd inator 
Lin c o l n  C ounty C ommis s ion 0rs , Kemmerer , WY 
Teton County Commis s ioners , J a ckson , WY 

STATE OF NEVADA 

CONGRE S S I ONAL DELE GAT I ON 

S enator Pau l Lax a l t  
S enator Chic Hecht 
Repres entat ive Harry Reid 
Rep r e s entat ive B arbara Vuc anovi ch 

NEVADA AGENC I E S  

E lko C ounty C omm i s s ioners , E l ko ,  NV 
Humbo l t  C ounty C ommis s ioners , W innemucca , NV 

CONGRE S S I ONAL DELEGAT I ON 

S en ator O r r in Hatch 
S enator E dw in Garn 
Repres ent at ive D av id Marriott 
Repres ent at ive James Hanson 
Rep r e s en t at ive Howard N i e l s on 

UTAH AGENCIES  

STATE OF UTAH 

B ox E lder  C ounty C ommi s s ioner s , B r igham C ity , UT 
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C IT I E S / M I S CELLANEOUS 

C ity of G l enda l e ,  G l enda l e ,  CA 
C ity of Spokan e ,  Mayo r , Spokane , WA 
B i l l ings Area Chamber o f  Commerce , B i l l i ngs , MT 
Thomps on Fa l l s -Trout C r e ek - Noxon Chamber o f  Comme rc e ,  Thomp s on Fa l l s , MT 
Mayor o f  A lberton , A l berton , MT 

COLLEGE S / UN I VERS I T I E S / S CHOOLS 

B a l l  S t a t e  Univers ity , Mun c i e , I N  
E a s t ern Washington S t a t e  Univers ity , Cheney , WA 
Laboratory o f  Anthrop o l ogy ,  Univers i ty o f  I daho , Mos cow , I D  
Northw e s t ern Univers ity , Evanston , I L  
P ennsylvania S t a t e  Univers ity , Unive rs ity P a rk , PA 
*Washington S t a t e  Univers ity , Pu l lman , �A 

LI BRAR I E S  

Argonne Nat ion a l  Library , Argonne , I L  
Aubrey R .  Watzek Library , Lewis  & C l ark Co l l ege , Port l and , OR 
B i l l ings Pub l i c  Library , B i l l ings , MT 
B o i s e  Pub l i c  L ibrary , B o is e ,  I D  
B o i s e  State Univers ity Library , B o i s e ,  I D  
Boulder C ity L ibrary , Boulder , MT 
But t e  F r e e  Pub l i c  L ibrary , But t e , MT 
Carro l l  C o l l ege Library , He l en a , MT 
C o l l ege o f  I daho Tert e l ing Library , C a l dwe l l ,  I D  
C o l l ege o f  S outh ern I daho Document s Library , Twin F a l l s , ID  
C o l orado State Univers ity Library , Fort C o l l ins , CO  
D an i e l  J .  Evans Library , Evergreen State C o l l ege , O lymp i a , WA 
E as t ern Mon t an a  C o l l ege Library , B i l l ings , MT 
E a s t ern Oregon S t a t e  Co l l ege Library , La Grand e , OR 
Envi ronment a l  Library , Un ivers ity of MT , M i s s ou l a , MT 
Environment a l  R e s ource  L ibrary , Hux l ey C o l l ege of Env i ronmen t a l  Studies , 

B e l l ingham , WA 
E r i c  V .  Hau s e r  Memo r i a l  Library , Reed C o l l ege , Port l and , OR 
Everett C ommunity C o l l eg e  Library , Everet t , WA 
Everet t  Pub l i c  L ibrary , Everett , WA 
F l athead County F r e e  Library , K a l i s p e l l ,  MT 
Fort Vancouver Region a l  Library , Vancouver , WA 
Governmenta l  Res e arch As s is tance  L ibrary , Seatt l e  Pub l ic Library , S eatt l e ,  WA 
Great F a l l s Pub l i c  Library , Great F a l ls , MT 
Harvey W .  S c ot t  Memo r i a l  Library , P a c i f ic Univers ity , Forest Grov e ,  OR 
Hearst F r e e  Library , Anacond a ,  MT 
Henry Suzza l lo M emo r i a l  Library , Univers ity o f  Wash ington , Seatt l e , WA 
I daho S t a t e  Library , Bo i s e ,  I D  
I d aho State Univers ity Library , B o is e ,  I D  
I daho S t a t e  Univers ity L ibrary , Document s D iv i s ion , Pocat e l l o , I D  
John F .  K ennedy Memo r i a l  Library , East ern Washington S t a t e  C o l l ege , Cheney , WA 
Lake C ounty Library , Po l s on ,  MT 
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Lew is & C l a rk L ibrary , H e l ena , MT 
Library As s o c iat ion o f  Port land , Por t l and , OR 
Mab e l  Zoe W i l s on Library , Wes t ern Wash ington State  C o l l ege , B e l l ingham , WA 
M is s ou l a  C ity- County L ibrary , M is s ou l a , MT 
M i s s ou l a  Pub l ic & M i s s ou l a  County Free Libr ary , M i s s ou l a , MT 
Montana C o l l ege of Mine r a l  S c ien c e s  & Tecl1no l ogy Library , Butt e ,  MT 
Montana H i s t o r i c a l  Soc iety Library , He l ena , MT 
Mont ana State  Library , H e l ena , MT 
Montana State  Univers ity L ib rary , Bozeman , �IT 
North O l ymp i c  L ibr ary Syst em , Port Ange l es , WA 
Northern Montana C o l l ege L ibr ary , Havre , MT 
North rup Library , L in f i e l d  Co l l ege , McM innv i l l e , OR 
Oregon S t a t e  Library , S a l em ,  OR 
Oregon Supreme Court L ibrary , S a l em ,  OR 
P enros e Memo r i a l  Library , Wh itman Co l l ege , Wa l l a Wal la , WA 
P l a ins Pub l ic Library , P l a ins , MT 
P o l s on C ity L ibr ary , P o l s on , MT 
Port Ang e l es Pub l i c  Library , Port Ange l es , WA 
Port l and State  Univers ity Library , Port l and , OR 
R icks C o l l ege , Dav i d  0 .  McKay Library , Rexburg , I D  
Ronan C ity L ibrary , Ronan , MT 
S eatt l e  Pub l ic L ibr ary , S eatt l e , WA 
Spokane Pub l i c L ib r ary , Spokane , WA 
S outhern Or egon S t a t e  C o l l ege Library , As h l and , OR 
Thomp s on Fa l l s Pub l ic Library , Thompson Fa l l s ,  MT 
Univer s ity o f  I daho L ib r ary , Mos c ow , I D  
Univers ity o f  Mont ana Env i ronment a l  Library , M i s s ou l a ,  MT 
Univers ity o f  Mont ana Library , M i s s ou l a , MT 
Univers ity o f  O r egon L ibrary , Eugene , OR 
Univers ity o f  Puget Sound , Ever i l l  S .  C o l l ins Memor i a l  Library , Tacoma , WA 
Univers ity of Washingt on S choo l of Law Library , S eatt l e ,  WA 
V i ct o r  J .  B ou i l l on Library , C en t r a l  Wash ington S t a t e  C o l l ege , E l l ensburg , WA 
Wash ington S t a t e  L ibrary , O lymp i a , WA 
Washington S t a t e  Univers ity L ib r a ry , P u l lman , WA 
W e s t ern O r egon Stat e C o l l ege Library , Monmouth , OR 
W i l l amet t e  Univers ity Library , S a l em ,  OR 
W i l l i am Jasper Kerr Library , Corva l l is , OR 
W i l l iam K .  Kohrs Memor i a l  Library , Deer Lodge , MT 

I ND I AN TR I B E S  

C o lv i l l e  Confederated Tr ibes , Nesp e l em , WA 
C on f ederated S a l i s h  & Koot enai Tribes of the  F l athead Res ervat ion , Pab lo ,  MT 
Ft McD ermitt P a iut e T r ibe , McDerm itt , NV 
Lummi Bus ine s s  C ounc i l ,  B e l l ingham , WA 
Makah Tr iba l C ounc i l , Neah B ay , WA 
*Squ ax in I s l and Tr ibe , She l t on , WA 
Swinomish I nd i an S enat e ,  LaConner , WA 
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UTI L I T I E S  

Ar izona Pub l i c  Serv i c e  C o ,  Phoenix , A Z  
B as in E l e c t r i c  Power Corp . , B ismarck , N D  
C o l umb i a  G a s  System , Wi lm ington , DE 
Los Ange l e s  D epartment of Power & Light , Los Ange l e s , CA 
Pub l i c  S ervice  Company o f  O k l ahoma , Tu l s a , OK 

CUSTOMERS 

B enton County PUD # 1 
C en t r a l  Linco l n  PUD 
Che l a n  C ounty PUD # 1  
C ity o f  I daho Fa l l s 
Eugene Water & E l e c t r i c  Board 
Northern Light s ,  I n c . 
P ierce  C o  Ut i l it i e s  
P r a i r i e  Power Coop 
* S e att l e  C ity L ight 
Snohom i s h  C ounty PUD 
T i l lmook PUD 

PRI VATE UTI L I T I E S  

B C Hydro & Power Author ity , Vancouver , BC , Canada 
C P  Nat iona l 
I d aho Power C o . 
Montana Power C o .  

M i s s ou l a  
But t e  
C o l s t r i p  

*Puget S ound P ower & L ight Co . 
W a s h ington Wat er Power C o . 
Wes t Kootenay Power & L ight C o .  

D IRECT SERV I CE I NDUSTR I E S  

BUS I NE S SES 

Adams & Kay , Laguna H i l l s , CA 
App l e  Va l l ey Appra i s a l s , Orovi l l e ,  WA 
ATL Corp , S an Pedro , CA 
B ader Real  E s t ate , Fa l l  River M i l l s , CA 
B at t e l l e ,  App l i ed E c o l ogy S e c t i on , R ich l and , WA 
B at t e l l e  Res e arch Cent e r , Seatt l e , WA 
B e cht e l  Power Corp , Gaithersburg , MD 
Cedar & Gob l e  
C o l f ax Meat P ac k ing C o ,  C o l f ax ,  WA 
Dames & Moore , Go l den , C O  
Dames & Moo re , S e at t l e ,  WA 
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E co l ogy & Environment , I nc . , B u f f a l o , NY 
E I  Dupont , W i lm ington , DE 
Energy R e s ources Company , La Jo l l a ,  CA 
Engineer ing S c ience , Denve r ,  CO 
Env i ronment a l  I mpact Services , Tuc s on , AZ 
Env ironment a l  Management Services Co . ,  Ft . Co l l ins , CO 
Envi rosphere Company , B e l l evue , WA 
Fets cher Logg ing Co . ,  M i s s ou l a ,  MT 
F i e l dmaster Construct ion , Tacoma , WA 
Forest  Consu l t ing S erv , Eugene , OR 
Forest  K ing Consu lt ing , E s t a c ada , OR 
Forest Land , BN Timber l ands I n c , Ka l is pe l l ,  MT 
George Aubert Orchards Inc , Parkda l e ,  OR 
*G Cooper & A s s o c , S eat t l e , WA 
G 0 K l o ck & A s s o c , Wenatchee , WA 
G S e ed Company , Tonasket , WA 
Hew l ett P a ckard , B o i s e  Div , B o i s e , I D  
Huds on & A s s o c , B aker , OR 
I daho Forge & F ab , Mos cow , I D  
Jones & Stokes As s o c  I n c , B e l l evue , WA 
Lawyer Nur s ery , P l a ins , MT 
Lone P ine Forestry , S e att l e ,  WA 
Mons anto ,  B o is e ,  I D  
*Mons anto Agr icultural  Products C o , St Lou i s , MO 
Morris on-Knuds en Co I n c , B o is e ,  I D  
Nero & A s s o c  I nc , Port l and , O R  
Niemi  Fore s t ry , C as t l e  Rock , WA 
R A Edwards Inc , Go l dend a l e ,  WA 
Rockwe l l  Hanford Operat ions , R i ch l and , WA 
RPF E co l og i c a l  A s s o c iat e s , Evans t on , I L  
Rutherford & A s s o c , Cookev i l l e ,  TN 
S ant i am Spray S erv i c e , Sweet Home , OR 
Shapiro & A s s o c  Inc , S e att l e ,  WA 
St rata Indu s t ries Inc , Thrus t on , OR 
T .  B aker Smith & S on , Inc . Environment a l  Res earch D iv . , Houma , LA 
The Gage C ompany , Tacoma , WA 
The Mitre Corp , McLean , VA 
Tompkin & A s s o c , S a l em ,  OR 
Tot a l  Tree Logging Inc , Newport , OR 
Tr i - S t at e  G enerat ion & Trans A s s o c  Inc , Denver , CO 
Ut i l ity D at a  Inst itut e , Inc . , Wash ington , DC 
W arner Consu l t in g ,  B enton C ity , WA 
W i l l amett e I ndus t ries Inc , A lb any , OR 
>'•W int e rhawk Ent erp r i s e s  
Z ephyr Comput ing , Eugene , O R  
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I NTERE ST GROUPS 

AAVW B o i s e  B r anch , B o is e ,  I D  
ACT , Port Orchard , WA 
*A l p in e  Lakes Prot ect ion Soc , Wenatchee Cl 1ap t e r , O rondo , WA 
Audubon S o c i ety , H e l ena , MT 
Audubon Soc iety , S eatt l e ,  WA 
B l ack Hi l l s  Audubon S o c iety , O l ymp i a , WA 
* B r e it enbus h  Hot Spr ings C ommunity , Detro i t , OR 
CAST , C o lvi l l e ,  WA 
C O I C ,  B end , OR 
C omm i t t e e  to S av e  the Earth , Mercer  I s l and , WA 
C on c erned Mothers , Bothe l l ,  WA 
C ont inent a l  Divide Trai l  S o c iety , Bethesda , MD 
C oun c i l  o f  Ene rgy Resou r c e  Tribes , Wash ington , D . C .  
E arth & L i f e  S c i ences , I daho F a l ls , I D  
E arth-Wor ld Organizat ion , Eugen e ,  OR 
E co l ogy & Envi ronment , B u f f a lo , NY 
Eddyv i l l e  C on c erned C it izens , E ddyvi l l e ,  OR 
E d i s on C h i l oquin Foundat ion , Chi loqu in ,  OR 
E RSAL , C orva l l is , OR 
Everett  Was h Chapt er Trout Un l imit ed , Snohomi s h ,  WA 
For e l aws on Board , Bor ing , OR 
F o r e s t ry A s s o c  I nt l ,  S e att l e , WA 
F r i ends o f  the Co l umb i a  River Gorg e ,  Port l and , OR 
Hood C an a l  Environmen t a l  Counc i l ,  S eabeck , WA 
Humbo ldt Herb i c i de Task For c e , Arcat a ,  CA 
I d aho C ons e rvat ion League , B o is e ,  I D  
I daho S t a t e  Univers ity Outdoor Program , Pocate l l o , ID  
I n l and Forest  Resou r c e  C ounc i l , M i s s ou l a , MT 
Inst for Environment a l  Studies , S eatt l e ,  WA 
League o f  Women Vot ers , O lymp i a , WA 
Mainsview , Pou lsbo , WA 
Mas on C ounty Energy E d  Grp , She l ton , WA 
Mon t an a  A s s oc iat ion o f  Con s e rvat i on D i s t r i ct s , He l ena , MT 
*Mt Baker Wat ershed P rot e ct ion A s s n , Demin g ,  WA 
Mt J e f f e r s on Group S i er r a  C lub ,  S a l em ,  OR 
Nat i on a l  Wi ld l i f e  F ederat i on , O lymp i a , WA 
NOBPA , Boulder , MT 
North C a s c ades C ons ervat ion C ounc i l ,  S eatt l e ,  WA 
Northwest Coa l it ion for A l t e rnat ives to P e s t ic ides , Eugen e ,  OR 
Northw e s t  Envi ronment a l  D e fens e C ent er ,  Port l and , OR 
O . C . E . A . N . , A s t or i a , OR 
O r egon Environment a l  C ounc i l , Port l and , OR 
O regon F a rm Bureau , S a l em ,  OR 
OR - St a t e  B eekeep ers , R e edsport , OR 
*Panhand l e  Environmenta l  League , S andpoint , I D  
P i l chuck Audubon Soc , St anwood , WA 
Port l an d  Audubon , Port l and , OR 
Puget Sound A s s oc o f  Cooperat ing Tribes , Suquami s h ,  WA 
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Quest Northwe s t , E dmonds , WA 
S i erra  C l ub ,  Ket chum , I D  
S i e r r a  C lub , O lymp i a , WA 
S i e r r a  C l ub Tox ics Comm , B a inbr idge l s l ,  �A 
S ius l aw Task Force , C orva l l i s , OR 
SONCAP , Grants P as s ,  OR 
S outhern Or egon C i t izens Aga ins t Tox i c  Sprays , G ra n t s  Pas s , OR 
Surviv a l  C ent er , Univers ity o f  Oregon , Eugene , OR 
TAS C , B e l l evue , WA 
The W i l de rne s s  Soc iety , S e at t l e , WA 
Washington S t a t e  B owhunt e r s , Everet t , WA 
West ern Environment a l  Trade A s s o ciat i on , He l ena , MT 
West ern Fores t ry and Cons ervat i on Assoc iat i on ,  Port l and , OR 

I ND IVI DUALS 

C l i f ford J Adams 
Gary R Adam s on 
B r i an A ikodo , Everett H e r a l d  
Jack R A l d e r s on 
Sus an L A l l en 
R T A l l en 
R i chard Am ish 
Jer emy Anders on 
Lorraine And e r s on 
A l an Ando 
J Ke l ly Andrews 
V i ck App l egat e 
D K Asher 
H ar o l d  T Aus t in 
D an L Ayr e s  
G l enn B achman 
Bruce Bader 
G lo r i a  B a i l ey 
Rob ert M B a i l ey 
Thomas B B a i l ey 
B r ian B a i r d  
A l l an B ak a l i an 
Joy B aker 
T E Baker 
Eugene B a l l  
S t even B a l l  
D an B anni e r  
;'<Brad B arber 
D oug l a s  B ark l ow 
Gary B arnett 
B onn i e  B a r r s  
B a ru ch B ashan 
D a l l as B at ch e l or 
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Mark W B auska 
<'<Dorothy Beas on 
Pau l W B eatty 
D i rk B eau l i eu 
Jean B ecker 
Darre l l  L B ehounek 
Kat h l een L B e in 
Robb B e l l 
J B e l l i s - Squi r es 
Bonnie B ernbenek 
David B ennett 
Royce H .  B ent l ey 
Bob B e rends 
Mor r i s  B ergman 
Nanet t e  L B e rn i  
B Rodney B e r t r arnson 
Gary M B ic k e l  
K e n  B i e r l y 
John H B iggane 
B a rbara J B i l l ington 
Robert E B inda 
W i l l i am B it s a s  
E d  B l a ck 
Dana B l ankenship 
B ob B l ankho lrn 
Torn B l e ckov 
Pau l E B loch 
Byron B l ount 
David J B lurnb ert 
John J B o l en 
B B B oothe Jr 
Rona l d  B owen 
Sue B owers 
R C Boyd 
"'"M Boys en 
E dd B r acken 
J e f f  S B rantner 
Mark B r averman 
Jam es A B rennen 
Ron a l d  B r i en t ernier 
Anne B r ingl o e  
Thomas B r is t o l  
Jean B rockl ebank 
D enis B roderick 
Roy B rooks 
Dr Wi l l i am D B rooks 
Jo B rown 
R i chard A B r own 
Chris B r owne 
Pau l B r owning 
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Mary R Bruce 
D ar r y l  C B ul l ington 
Robe r t  E Burke 
S u s an Buroa 
James M Buti 
Sarah C a l ce s e  
Larry L C a l dwe l l  
B ob C a l l ihan 
Doug l a s  C amp 
A l varo Canizares 
Deborah A l l en Carey 
Darr e l l  C a r l son 
Wa l l ac e  B C a r l son 
Andee Car l s son 
R ichard L C as tor 
P am Cracker - D av i s  
P e t e r  Go l d ,  B u f fa l o , NY 
R ichar d  A C e l l a r ius  
Samu e l  S Chan 
0'-Joan Chant l er 
Gor don W Chapman 
John Chme l ik 
M ike Chovanak 
S t eve Chu r ch 
George Key 
J im C l ark 
Rod C l ausnitzer  
Sharon C l au s s en 
R o s e  Mar i e  C l aybrook 
N L C l emons 
Rodger F C o l gan 
E dward Co l l ins  
Randa l l  C Co l l ins 
John Comery 
John W Conne l ly 
D i ck Cook 
Henry W Cook 
Jacqu e l in e  Cook 
Jim Cooper 
Jay & Janet Cornish 
F E C oup a l  
G ary R Cox 
*Garvin C r ab t r e e  
K im C r a i g , W en at ch e e  Wor l d  
Mart i C r an e  
Phi l l ip E C r awford 
P hy l l is C r ibby 
John Crow e 
C aro l e  Crow l ey 
D ean Culwe l l  

4 5 2  



B r a d  D a l y  
Dave Every 
Doug l as Davenport 
Norman D Davidson 
B a r ry S cher Dav i s  
Cha r l es W Dav is 
Jack Davis  
Jon Day 
K irn De Rubert is 
Joan Dea l 
June S Dea ly 
C A Deger 
Debb ie  Degr af fenre id 
Linda Dekort 
Harry M Demaray 
Harry D Devenney 
M i chae l S Dey 
Rob Deyerberg 
Dharnmapada 
Gary A D ickerson 
Nat D i ck inson 
W B oyd D i ckin s on 
Ger a l d  Dobb ins 
Al Doe lker 
*Ruthanne D o l ez a l  
C athy Dorgan , Librar i an 
Janet & M ike Dorow 
Larry J Doubek 
Mr & Mrs Dr aganowski 
W i l l iam A Dryden 
Jean Durning 
F reder i ck C E be r l e  
D av i d  E ddy 
J im E dwards 
Leonard G Edwards 
S t an Ego 
E Eks t rom 
Peter Engbret s on 
John D Enge l s  
John F Ensminger 
Larry E p s t e in 
Jane M E r i ckson 
S t eve E r i ck s on 
Mrs W J E r i ckson 
>'•Dennis  Eshom 
Doug Evans 
Jerry H Exon 
R L F a irbanks 
Joby F a i r ch i l d  
Cha r l es Farre l l  
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E l l en Fee l ey 
>'rDave F e l l ows 
Kath l e en D Feren c e  
Dave F ergu s on 
W i l l iam H Ferr e l l  
R C F it t e r er 
C K F itzs immons 
P a t r i ck J F l ann igan 
Ann F l e i g  
I r is F lo r e s  
* G  C F lynt -Deason 
S t eve Fo l ey 
Jim Ford 
Peter Ford 
E ldon H Franz 
*Stephen R .  F r az i er 
*Ter i P i ep e r  Frazier 
C o l l ins K F r e it as 
Kathy F r i end 
D an F r i t s ch 
J ane F r i t z  
Linda F r itz 
R i char d Funge 
Rob in Funk 
Rob ert B G age 
>'rEugene Ga l loway 
G e r a l d  M Garnder 
N E l l i s  Gardner 
George A Gar r is on 
Robert C Gar r i s on 
B ob Garza 
Thomas E Gast 
D av i d  R Gengoz ian 
Thomas E Gentry 
Jerry George 
Freder i ck F G i lbert 
Mike G i l l er an 
R W G i l l es p i e  
Mary J ean G i lman 
Ron a l d  J G l as s er 
J E & G lo r i a  B a l d i  
D a l e  Gob l e  
St ephen Goetz 
B ob Gorman 
G A Gospodnet ich 
E r ik Granst rom 
L inda G r aves 
E d  Greene 
J im G r e en e  
Liz Gre enhagen 
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Howard C Green l ea f  
,·,Roger Gr egory 
John Grima l di 
Lyd i a  Groom 
Larry Gross  
R C Grube r  
Christ ine G ruhn 
o'cE i 1 een Gruhn 
C andice Guth 
Rob e rt W .  Guth 
G l enn A Guth r i e  
Lou is R Guzzo 
Bud & Lee Haaken s t ad 
E r i c  Haas e 
D r  Ver l e  Q Ha l e  
B i l l  Ha l es 
B er n i e  Hal l 
Jan i ce L Ha l l  
Jan R Harner 
Paul T H am i l ton 
M i l es T Hanchett 
Ron a l d  H ann igan 
B a r ry Hans en 
B J Hans en-Post  
C a r o l e  L Hapke 
C a r l  F Hardy 
C aro l Lynn Harp 
Aud r ey Harris  
M E Har r is 
Mav i s  Has ey 
M artha A Has s e l l  
P e t e r  T Haug 
B arbara L H awk ins 
C l i f f  He l in 
Larry He lmark 
M r  & Mrs D L H e lrnbo l dt 
B arbara Hemming 
Mary E Henn e s s y  
G e r ry M Hennings en , DVM 
S cott Henriks en 
G eo rge Henr ikson 
R C He r r inton 
Doug l as Herzig 
Cynthia  H e s s  
Jo l ly Hibb i t s  
Rodger H i lbert 
B onni e  H i l l  
M i chael  R H i l l  
A l exander R .  Hoar 
J im Hoch 
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Jeffrey N Hoedt 
Robert M Hogan 

Jerry Hoggatt 
*Georgia E .  Hoglund 
Helen Dee Hokom 
Arthur Holmlund 
P Hopkins 
Mike Houck 
Marvin E Hoyt 
W i l liam Hudson 
Mark Jluf f 
"'Estel le Hunt 
,·,Robert Hunt 
,·,Robert Hurrell 
Delwin Ire land 
Lora Iverson 
Jonathan Ives 
Floydc Jacobs 
Edmund Jacobson 
Kim Jacobson 
Robert A Jacques 
David J Jenkins 
W Jean Jenkins 
Carol Jenner 
Thomas C .  Jensen 
Gary Jeppson 
Rick Jerald 
H A Jester 
Douglas S Johnson 
Lester Johnson 
Robert E Johnson 
*Robert W Johnson 
James R Johnston 
Joni Joseph 
Steve Juul 
John Kamcrrer 
Ben Kantner 
Sharon Lea Kawasaki 
Jim Kay 
Robert A Kean 
Vicki Keller 
Tom L Kemph 
Michael A Kennedy 
Albert R Kenney J r  
Michael S Kerwin 
Charles L Kessler 
Kevin Kiernan 
Paul J Kimme l l  
Alden Kimsey 
Philip J Kincare 

456 



"'Leonora K ing 
M ike Kintner 
Margaret K i s h  
B i l l  Kitto 
D S K l ehm 
Jan K l ippert 
G l en K lo ck 
R i chard Kochansky 
C l ark Kr antz 
Steve Kratka 
Kate K r i s o r  
E r i c  H Laga s a  
D e b r a  P Lag l er 
Luanne LaLonde 
H M Lamat ry 
St even D Lamb ENT 
Deborah Lambert 
*John E Lans on , A I A , et a l  
M ike Larkin 
The lma Larson 
James G Las s en 
J e f f  Laub 
Keith F Law s on 
B oyd N Lee 
Lyndon C Lee 
B arbara Leis chn e r  
>'cPam e l a  Lept i ch 
Ann Le s chen 
Roger Lette 
E l inor A Levin 
B T Libinski 
Dr James R Litt l e  
Fred Littre l l  
Marcia  & David Liv ingston 
M ike Lorenzen 
Don Lowe 
2Lt Mark W Lub i ch 
Chris Luboff  
Jeff  Lundt 
Kevin R Lyon 
Lou i s  Lyon 
W A Mackie 
Dorothy M Mae l 
Kenneth Maik 
Pat r i ck M a l l ory 
Rene-Marc  Mangin 
C J Margeson 
S t e ve Marquardt 
W Marsha l l  
R i chard Matt ras s 
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>'<Gl enn Mat t s on 
Chris McCas l in 
S cott McC l ay 
L B McC l e l l an 
Nedra McCoy 
Howard McDowe l l  
S t even J '.'lcGan 
A B McGee 
G P McGee 
Lor ena J McGov ern 
Mary Grunewald  McGown 
Laurene McLane 
Bob McLe l l an 
J ean Md1anus 
George D McM i l l an 
Les  McNary 
Dr Terry McN e i l l  
S D i ane McTeagu e  
St eve M e loche 
John T Melvin 
Jean Menard 
Jes s i e  L Menear 
R D Menhenett 
>'<Tom Ment en 
Gr egory J Mes c an 
Robert Mhy r e  
Karen M i e lbrecht 
A V Mi l l e r  
E M Mi l l er 
Garry M i l l e r  
John C M i l l e r  
K enneth J Mi l l er 
L eonard M Mi l l e r  
F r ed Mi l ls 
S S Mitsuyasu 
James F Mo f fett 
D Mokma 
Darr e l l  K Mona 
S t ephen B Mons en 
David & B eth Montgomery 
David Moo r e  
Dr  D e l l  Mor a l  
B e r t  W Mor r i s  
Mar i anne Mor r i s  
R J Mos s 
>'•Bruce Mu lvey 
David A Munde l l  
Qu inn J !'1urk 
E J Murnen Jr 
Lor i Murphy 
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M ike Murphy 
Luci l l e  Mye rs  
B ob Myr i ck 
Eddy Nagashima 
Sham l a  Narayanan 
L i s a  J Nas e r  
Rodn ey L N e f f  
R i chard Ne l s en 
Anne L N e l son 
Les l ie Neu f f e r  
Ray N euman 
Mrs  Wm L Newcomb 
V ir g in i a  Newe l l  
Joyce R Newman 
T imothy D Newman 
'''Jane N ewton 
Dr F r ank N i c o l  
Char l e s  G N icho l s  
D anny Roy N i cho l s  
Rache l N i cho l s on ,  Ed , W e i s er S igna l -Ame r i c an 
I rvin N i e l s en 
K e l ly G N i em i  
Mark Nocerini  
A l l an M Noyes 
W E O ' D e a  
M ike O eh l er 
James O ' Hara 
James P O ' Har a 
P eggy O l ds 
Dary l  O l s on 
'"Joan O l s trom 
Mary Ome r e i f e  
John O ' N e i l  
D avid O r eutt 
Gordon H O r i ans 
J ack O ' R iva 
Margaret E O ' Rourke 
C onni e  A Osborn e  
Phi l  O x l ey 
Dr Char l es Pace  
Ronald E P a i s l ey 
Doug P arker 
Edward T Parker 
Henry J Par l e  
P am Parsons 
Den Patt en 
C raig P at t e rs on 
Phoebe P at t e r s on 
G l adys P au e l  
John P eard 
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John P e l l it e r  
Mark P e l t ier 
Mrs Leroy Pemberton 
John P ender 
J ay P e r e lman 
John H P erkins 
B ob Pet erson 
Roy H P e t e r s on 
S a l l i e  P et er s on 
Bob Phi l l ips 
Frank P i ckett 
A rthur C P i cu l e l l  Jr 
Roman J .  P i ent a PhD 
P at P i l cher 
S t an a l e e  Port er 
Kathy Portner 
Marj o r i e  C Posner 
Arde l l e  M Potas 
Gene Pou l in 
E B Pou l s en 
Wa lbr i dge J Powe l l  
Don a l d  C l i f ford Pres l ey 
H e l en P r e s s l ey 
Marg i e  Probert 
;'<B i l l  Proctor 
Roger Purdom 
Doug l as M Purdy 
Wayne Purrett 
Robert F Qui ck 
Jack R a i dy 
;'<H Rams d e  1 1  
M ichael Rancourt 
Hesham Rashwan 
David J Rasmus s en 
C onni e  R au l d  
Kris  A Ray 
James H Redden Jr 
D avid A Reed 
Jim R e i s  
Wm R Renw i ck 
1 J Renyer 
B arbara E Renzi 
B i l l  Resor  
E dryce A Reyno l ds 
*Barbara D Rhodes 
Doreen R ichmond 
;'<Jack R i eh l 
Ken R i l ey 
David R ings 
Frank Riordan 
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Jim Robe r s on 
C a l  Roberts 
Rona l d  1 Rober t s on 
I a in M Rob l ton 
J erome F Rogauskas 
Lee E Rogers 
Kathl een Roos 
W i l l iam D Ros s 
''•Ruth Roundy 
'''B Rowe 
J i m  Runyan 
Robert Rutherford 
S t eve J Ruther ford 
Pat r i ck Ryan 
S anta Fe Ryan 
D enni s  1 Ryd e r  
Owen 0 S abin 
John A S an chez 
Pau l Sander 
James W Sanders 
Kay S anders 
M i c ha e l  1 S and l in 
D an i e l  1 S andvig 
John S ant amar i a  
R ol f  S ch epp 
J R S chinner 
Doug S chnare 
P W S chne id e r  
Phi l S chneider 
Jay J S ch r ecengost 
Gwynne S chu l t z  
John V S cott , MSCD 
Sue S cott 
A l exand r a  S eb ik 
John S e l t z  
Pr i s c i l l a  S en io r  
Les l i e  E S ev i e r  
R i chard B Shaf e r  
K S harma 

Jim Shaughn e s s y  
D r  Ruth W Shearer 
David T Sheets  
Chr i s t ine She l lman 
Geo f f  Short  
Janet Shriner 
Fred 1 S iegrist 
Don a l d  S ikes 
Lauri e  S i l l ers 
M ik e  S i l v a  
Krist in S imac 
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Susan S immons 
V irginia S immons 
Pat S imone 

L R S ip e s  

Ronda Skub i 

James E S l at e r  Jr 

Mr & Mrs F r ank M Smith Jr 

J im Sm ith 

P at r ic ia Smith 

P au l  B .  Smith 
R ichard D Sm ith 

Thomas A Smith 

S t ephen F Snapp 

B i l ly Doug l as Snow 

Lanny R Snyder 

Dr  Lars F Soho l t  
Mark S o l omon 

St ephen S ommer 

Theodo r e  Sowers 

John Spangenberg 

Terri S Spencer  

0'•Dan Sprague 

Tom Sp rague 

D i ck Springer 

Mrs I M S t a l l s m ith 

G l enn L S t a s e  

N ancy Stauffer 

Guy S t eh l y  

Roger W S t enbert 

Amy S t o l ov 

R a lph A Stone 

C l arence & Ruth S t r ahm 

R Andrew S t ra in 

Norman S t r e et e r  

K Suit 
C a r r i e  Sue Suldovsky 
L inda S u l l ivan 
James E Sura 

Mrs S B Swans on 

Stuart Swens on 

Dona l d  L Sw inhart 

W i l l iam A Szuch 

P au l  M Tabshy 

David W Tap l ey 

R V incent Tay l or 

Tom Tay l or 

D ennis Thomas 

'"Linda Thomas 

John Todd 
Tim To l l e  
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Robe rt Tomi ch 
W i l l iam Tom l ins on 
Jos eph Tompkin 
B i l l  Tourangeau 
Haro l d  D Tret t in 
S t ev e  Tucker 
A l exande r  Turret 
Norman S Twe ed 
R 1 Twining 
M R Tw itche l l  
R ichard V a l l ey 
Frank Van C l e av e  
Paul  Vandenberg 
R ick Vander Voet 
Robert Ve s s e l s  
"'"Jan Vo l z  
Roger Vinande 
J W Vos s  
R i chard E Wagn e r  
B i l l  Wags t a f f  
Janet Wa inwr i ght 
B i l l  Wa l l ac e  
D i an e  Wa l l ac e  
L o u  Wa l s h  
Kenneth J Wa l t ers 
Tina W a l t e r s  
E dward G Ward 
Janet Ward 
Joyc e  R eyno l ds Ward 
J S Warner 
Fur l ong Warwi ck 
Paul  R Waterst rat DVM MS 
Wedge Watk ins 
Jim Web er  
D eb Weins t e in 
John 1 We l s h 
Arthur K West 
B rad West  
Dale  West  
Lyl e  R West 
Randa l l  & Judi W e s t  
Terry L W e s t  
E r i c  Westberg 
Carol  Whipp l e  
B Wi lcox 
Les l ie E .  W i l des en 
S t ephen A W i l l e 
D B Wi l l i ams 
John Wi l l i ams 
T A W i l l i ams 
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S ar ah W i l l is 
J e f f  S W i l s on 
Bob W ins low 
A l  W inters 
Robert  Wis eman 
Maureen Witters 
Rona l d  E Wo l f e  
Geo rge H Wol fer 
H Wo l f f 
S co t t  Wo l f f  
Ron Wo l l ak 
Lincoln Wo lverton 
S t eve R Wonacott 
>'•B r i an Wood 
S t ev e  Woodru f f , The M i s s o u l ian 
Dr  J ames S Woods 
Roger D Woodworth 
Sus an Wo l l s ton 
C raven Yound 
Don a l d  B Zobe l 
Chr i s t opher Zoo lkoski 
P at r i c i a  Zura 
A l l an Zus c h l ag 
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