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COVER SHEET 

Responsible Agency: Department of Energy, Bonneville Power Administration. 

Title of proposed Action: Fiscal Year 1981 Construction and Maintenance 
Program Final Environmental Impact Statement. 

States and Counties Involved: Idaho-Bingham, Bonner, Bonneville, Boundary, 

Cassia, Clearwater, Elmore, Gem, Kootenai, Lata h, Minidoka, Nez Perce, 
Shoshone, Teton; Montana-Deer LOdge, Flathead, Granite, Lake, Lincoln, 
Mineral, Missoula, Powell, Sander s, Silver Bow; Oregon-Benton, Clackamas, 
Columbia, Coos, Curry, Deschutes, Douglas, Gilliam, Harney, Hood River, 
Jefferson, Klamath, Lane, Lincoln, Linn, Marion, Multnomah, Polk, Sherman, 
Tillamook, Umatilla, Union, Wasco, washington, Wheeler, Yamhi ll; 
Washi ngton-Adams, Benton, Chelan, Clallam, Clark, Columbia, cowlitz, 
Douglas, Franklin, Garfield, Grant, Gray's Harbor, Jefferson, King, 
Kitsap , Kittitas, Klickitat, Lewis, Lincoln, Mason, Okanogan, pacific, 
Pend Oreille, Pierce, San Juan, Skagit, Skamania, Snohomish, S pokane, 
Stevens, Thurston, Wahkiakum, Whatcom, Whitman, Yakima; wyoming- Lincoln. 

Abstract: The Fiscal Year 1981 Proposed Program would result in the removal 
of approximately 1,16 3-1,644 acres (465-658 ha) of forest land from timber 
production; the permanent removal of all vegetative cover from approxi
mately 246 -259 acres (98-104 ha) as a result of the construction of the 
new substations, transmission lines, and permanent access roads; removal 
of appro�imately 22-25 acres (9- 10 ha) of cropland from production; vege
tation control measures which will reduce vegetative cover on approxi
mately 18,64 6 acres (7,544 ha) of existing right-of-way and 780 acres 
(316 ha) of existing substation property by the use of herbicides and 

manual cutting; effects both beneficial and adverse on existing wildlife 
habitat which would occur as a result of construction and maintenance 
activities as indicated above; impacts to fisheries and aquatic organisms 
as represented by the waterways or tributary streams that would be crossed 
duri ng construction; visual impacts to scenic resources; introduction of 
combustion byproducts into the atmosphere as a result of open burning of 
slas h fro m  clearing forest land; soil erosion from the clearing, con
struction, and maintenance activities involved in the proposed program; 
audible noise during operation of construction equipment and transmission 
lines and substations; risk of man-caused accidents; and maintenance of a 
high standard of living and level of productivity for the Pacific 
NOrthwest through continued availability of reliable electric service. 

NO decision On the proposed action shall be made until 

For Additional Information Contact: 
John Kiley, Environmental Manager 
Bonneville Power Administration 
P.O. Box 3621 
Portland, Oregon 97208 
Area Code (503) 234-33 61, ext. 5137 
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SUMMARY 

MAJOR CONCLUSIONS 

Purpose of and Need for Action. To carry out its power marketing 
functions as mandated by Congress, the Bonneville Power Administration 
(BPA) has designed and constructed a network of high-voltage transmis

sion facilities w hich serves as the main power grid for the Pacific 
Northwest. Over this grid, BPA wholesales electrical power to 147 cus
tomers in the States of Oregon, Idaho, Was hington, and parts of M::>ntana, 
�Joming, Utah, and California. BPA also transmits surplus electrical 
power to 13 customers in Canada and California. To continue performing 
these functions, BPA must provide service to new loads and also maintain 
the reliability of its transmission system. Power flow studies based on 
load forecasts have ident ified deficiencies in the transmission system, 
becoming manifest as peak load flow increases. without corrective 
action electric service reliability would then be jeopardized. To 
ensure reliable continued service by avoiding outages and damage to 
equipment in the system, BPA must take preventive maintenanc e actions. 
Rights-of-way in forested areas require regular vegetation management to 
prevent tall-growing vegetation from growing into transmission line con
ductor s. A total of 83,371 acres in the BPA system require regular 
vegetation management. Substation yards must be kept free of all vege
tation because it presents hazards to the continued operation of substa
tion electrical e quipment. Also, emergency maint enance may be required 
to repair damag e from natural calamities or vandalism. In satisfying 
these underlying needs, BPA also aims to achieve a number of goals or 
purposes based on contractual obligations, energy conservation, techni
cal and economic efficiency, and the preservation and enhancement of 
environmental quality. 

Alternative s. For FY 1981, BPA proposes to proceed with a program 
to construct system additions and modifications including 303-326 miles 
of new 500 kV transmission lines, approximately 131 miles of upgraded 
existing lines, 6 new substation s, and facility additions at 7-8 exist
ing substations. These system additions and modifications would serve 
new loads and reinforce the transmission system to maintain its relia
bility. Alternatives eliminated from detailed study are nonconstruction 
(no action) , conservation, direct current transmission, underground con

ductoring, and load-center generation. A program of nonconstruction 
would result in system overloads and a greater likelihood of repeated 
power fa ilures. Ongoing and proposed conservation programs cannot be 
implemented with adequate scale and timeliness to sufficiently reduce 
projected needs and obviate the proposed construction. Direct current 
transmission is uneconomical at line lengths less than 400 miles. 
Underground conductoring is technically limited and is 7-8 times more 
costly than equivalent overhead transmission lines. Load-center genera
tion includes combustion turbines which have technical limitations, and 
cogen eration and biomass which have technical limitations and are still 
under feasibility analysis. Delay is the only possible alternative to 
the proposed program that could reasonably satisfy the underlying need. 
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To avoid outages and damage to equipment, and thereby ensure reli
able continued servi ce, BPA proposes a program to control unwanted 
vegetation by multiple techniques and maintain electrical equipment and 
other facilities. In manag ing the vegetation on its transmission line 
rights -of-way, access roads, substations, and other facilities, BPA pro
poses to combine hand and mechanical cutting with herbicide use to maxi
mize efficiency and minimize environmental impact. Where the greatest 
selectivity is desired, BPA would utilize hand and mechanical cutting 
and application of herbicides to stumps; where selectivity is desirable 
and herbicide use would present little hazard, BPA would selectively 
apply herbicides from the ground; where selectivity is not a factor, 
access is difficult, and herbicide use would present little hazard, BPA 
would apply herbicides aerially. For FY 1981, tentative planning indi
cates that approximately 13,321 acres would receive treatment by selec
tive ground application of herbicides, approximately 3,680 acres by 
aerial application, approximately 1,735 acres by hand and mechanical 
cutting, and 6 4,725 acres deferred for treatment in following years. 
The herbicides that BPA would use most are 2,4-D, picloram, and 
dicamba. All herbicides proposed for use are approved by the 
Environmental Protection Agency (EPA) and would be used in accordance 
with label instructions. Application rates greater than those specified 
on the product label would never be used. If a landowner objects to BPA 
vegetation management methods, BPA would allow the owner to assume res
ponsibility for the vegetation on the easement. BPA would also encour
age the multiple use of its rights-of-way by landowners if the use does 
not conflict with operating and maintaining the transmission system. 
Alternat ives .to the proposed multiple vegetation control techniques are 
no action, exclusive use of hand and mechanical cutting, and exclusive 
reliance on herbicide use. No action is not generally reasonable 
because it would jeopardize the continuity of electrical service. The 
exclusive use of hand and mechanical methods is gen erally not feasible 
because stumps and stems would quickly resprout, demanding the frequent 
attention of maintenance crews. This would cause the greatest impact to 
soil and water resources and the greatest incidence of personal injury. 
Exclus ive use of herbicides to control unwanted vegetation would maxi
mize the introduction of herbicides int o the environment and the poten
tial for hazardous exposures. The proposed vegetation management plan 
is the environmentally preferable alternative because it would allow the 
flexibility to minimize the potential for hazardous exposures to herbi
cides and also minimize the use of access roads. 

Environmental Consequences. New and upgraded transmission lines 
included in the proposed program would cross land uses as summarized in 
Table 1. The environmental effects that would result from implementing 
the FY 1981 proposed construction and maintenance program are summarized 
below: 

- permanent removal of all vegetative cover from approximately 

246-259 acres (98-104 ha) as a result of the construction of the new 
substations, transmission lines, and permanent access roads. 

- introduction of combustion byproducts into the atmosphere as a 
re sult of open bu�ning of slash from the clearing of forest land. 
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TABLE 1 

Land Uses Crossed By Proposed 
New and Upgraded Transrnission Lines 

230/l15 -kV 
Total 115 -kV 161-kV double eire. 500-kV 

Agriculture 112-130 rni 23 rni 47 rni 3 rni 39-57 rni 
(179-208 krn) 37 krn (75 krn) ( 5  krn) (62-91 krn) 

Forest 97-120 rni 20 rni 20 rni 57-80 rni 
(15 5-192 krn) (32 krn) (32 krn) (91-128 krn) 

Range/ pasture 196 rni 4 rni 192 rni 
(314 krn) (6 krn) (307 krn) 

Urban/Residential 5-14 rni 1 rni 4-13 rni 
(8-22 krn) (1. 6 krn) (6 -21 krn) 

Mixed 14-22 rni 13 rni 1 -9 rni 
(22-35 krn) (21 krn) (1. 6-14 krn) 

Totals 424-482 rni 48 rni 47 rni 36 rni 293-351 rni 
(6 78-771 krn) (77 krn) (75 krn) ( 58 krn) (469- 56 2 krn) 
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- removal of up to 1,163-1,644 acres (46 5-65 8  hal of forest land from 
timber production, costing 6-7 annual jobs in the forest industry 
and 12-14 service jobs. 

- removal of up to 22-25 acres (9-10 hal of cropland from production, 
to be occupied by tower footings and substations. 

alteration of existing wildlife habitat which could result in 
locally decreased wildlife populations. 

temporary impacts to fisheries and aquatic organisms in the water
ways or tributary streams that would be crossed during construction. 

- permanent visual impacts to scenic resources. 

- temporarily accelerated soil erosion attributable to the clearing, 
construction, and maintenance activities involved in the proposed 
program. 

local residents would likely be annoyed by noise, induced electrical 
currents, and trespassing. 

- potential hazards to bird flights. 

- slight local degradation of water quality, especially at stream 
crossings, with potential adverse impacts to fisheries. 

- control of tall-growing vegetation on rights-of-way. 

- reduction of vegetative cover on approximately 18,646 acres 
(7,544 hal of existing right-of-way and 780 acres (31 6  hal of exist

ing substation property. 

- introduction of herbicides into the Pacific Northwest environment as 
a result of vegetation control by aerial and ground application. 

AREAS OF CONTROVER SY 

Conservation. Comments received from the Oregon Environmental 
Council and the Flathead National Forest expressed a belief that BPA 
could do more to promote energy conservation in the region. These 
agencies apparently based their belief on the Draft ElS discussion of 
conservation as an alternative to the proposed program for construction 
of new and modification of existing transmission facilities. The under
lying need for the proposed construction program is expected future 
deficiencies identified by power flow studies based on load forecasts. 
These forecasts have included anticipated conservation as a factor in 
their formulation. These points have been clarified in the Final ElS. 
Conservation alone is not a reasonable alternative to the proposed pro
gram for construction because new conservation programs could not reduce 
the projected load in time to eliminate the need for new and upgraded 
facilities. 
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Air quality. The Public Health Service and the Flathead National 
Forest objected to BPA's disposal of slash by open burning. The Public 
Health Service believes that "special harvest equipment" could dispose 
of slash mechanically without excessive road development and that slash 
could be windrowed in the rights-of-way. At times, BPA has used chip
ping machinery to dispose of slash, and has found it considerably more 
costly. We are uncertain what is meant by "special harvest equipment." 
The Flathead National Forest believes that slash burning is, "a waste of 
BTU's" and that slash could be utilized. BPA is studying the use of 
wood residue for electrical generation, but the amount of slash created 
by transmission line right-of-way clearing is minor compared to that 

available from commercial logging in the region. Therefore, slash from 
logging is expected to be the primary source of fuel at a wood-fired 
electrical generation plant. Where air pollution regulations permit, 
open burning is BPA's preferred method of slash disposal, with piles 
constructed to reduce smoke to the minimum amount possible. 

Local permits. The Washington State Department of Ecology, the 
Cowlitz County Department of Community Development, and the Regional 
Planning Council of Clark County claim that BPA projects may require 
local permits under the State of Washington's Shoreline Management Act. 
As an agency of the Federal Government, BPA is not obliged to obtain 
siting permits from State or local governments. The supremacy clause of 
the United States Constitution prevents State and local control over the 
operations of the Federal Government unless supremacy has been clearly 
wa ived by Congress. Control includes the issuance of permits, and BPA 
will not seek a permit under the State's Shoreline Management Act. How
ever, BPA will (1)  provide information to and consult with State and 
local governments on specific proposed projects and (2) assure maximum 
feasible consistency of specific proposed projects with State and local 
plans and programs. 

Us e of herbicides. Various groups and individuals have claimed that 
the use of herbicides presents an unacceptable hazard to human health. 
The vast majority of scientific inve stigations to date do not support 
these claims. The group Friends of the Earth disputes BPA findings on 
the toxicity of the herbicides 2,4-D and picloram. Friends of the Earth 
believes that these chemicals, "produce very serious health effects at 
doses used." However, most laboratory tests have shown that large and 
prolonged doses are generally required to cause significant biological 
effects in humans. Friends of the Earth also claims that it is impos
sible to aerially apply herbicides without affecting nontarget areas. 
By experience with aerial application, BPA is usually able to avoid 
impingement on nontarget areas by adding drift control agents to the 
herbicide mix, using ground observers during application, restricting 
aerial application in winds over 6 mph, restricting release height to 
160 feet above ground, and leaving buffer zones along the edge of the 
right-of-way. Around bodies of water, the proposed vegetation manage

ment plan would leave buffer zones of 100 feet during aerial application 
and 10 feet during ground application (except for treatment of stumps 
with herbicides approved by EPA for use to water's edge). The Oregon 
Department of Lands recommends hand removal of vegetation, particularly 
within 200 feet of water bodies. Through herbicide residue monitoring 
BPA has found its proposed buffer zones to be adequate. 
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ISSUES TO BE RESOLVED 

Because there is no reasonable alternative to construction, BPA must 
decide whether to proceed with the proposed construction program for 
FY 19 81 or to delay. Delay offers no general environmental advantage 
and would likely have economic disadvantage because of inflation. 

The major issue to be resolved for the maintenance and right-of-way man
agement component of the FY 19 81 program is which gen eral approach to 
adop t  for controlling unwanted vegetation on the BPA transmission sys
tem. Generally, the most efficient method of controlling vegetation is 
the use of herbicides. However, this presents a potential for hazardous 
exposure to toxic chemicals. Manual cutting is another vegetation con
trol method. Exclusive reliance on manual cutting would not introduce 
herbicides into the environment bu t is very inefficient and would pre
sent adverse impacts from the excessive use of access roads. 

To preserve and enhance environmental quality, BPA must determine which 

means or combination thereof to adopt for avoiding or minimizing poten
tial environmental harm resulting from the selected alternatives. These 
means may include parallel construction, facility upgrading, erosion 
control, revegetation, buffer zones, and herbicide residue monitoring. 
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I .  PU RPO SE OF AND NEE D  FOR ACT ION 

The Bonnevi l l e  Power Administrat ion was estab l i she d by Congress  in 
1937 to ac t a s  the Fed era l wholesale  marketing agency for e lec trica l 
energy genera ted at Bonnevi l le Dam. Sinc e  that t ime , i t  has  been desig
nated a s  the market i ng agency for elec trica l power generated a t  29 o th er 
Fe der a l  hy dro e lectric fac i l i t ie s  in the Pac ific Northwest . Together 
wi th BPA ' s  transmi s s ion fac i l itie s ,  the s e  Federa l hydroe lectric  fac i l i
t ies , c onstruc ted and opera ted by the Corps o f  Eng ineer s and the Wa ter 
and Power Resourc e s  Servic e ,  compris e  the Federal Columbi a River Power 
Sys t em. 

To carry out its  marke t ing func tions BPA has  designed and c on
s truc ted a networ k  o f  h i gh-vo l tag e  transmi s s ion fac i l i t i e s  whi ch s erves 
as the ma in power gri d  for the Pac ific Northwest , providing approxi
mately 70 percent of the region ' s  bulk power transmi s s ion c apac ity . 
Over thi s gri d ,  BPA who lesales  e lec trical  power to  147 Pac ific Northwest  
customer s i nc l uding 1 5  indu s t rie s in the State s o f  Oregon , Idah o ,  
Wa shi ng ton , part s  o f  Mont ana and Wyoming west  o f  the Cont inent al  Divide , 
and smal l parts  o f  north ern Utah and Cal i forni a .  BPA a l s o  transmi t s  
surpl us e l ec tr i ca l  power t o  13 c us t omer s  i n  Canada and Ca l i fornia .  

A .  CONSTRUCTION 

1. Needs 

To c ont inue per forming i t s  marke t ing func t ions , BPA must  
provide s ervlc e t o  new load s and a l s o  mai ntain the  re l iab i l ity of  i t s  
transmi s s ion sy s t em. Power fl ow s t udies  based o n  l oad forecast s h ave 
ident ified expec ted fut ure defic ienc ie s  in  the BPA transmis s ion sys tem. 
The se deficienc ies can be c orre c ted by new transmis s ion fac i l i t ie s , 
mod ification o f  exi s t i ng fac i l i t ie s ,  load-cent er generation , or th rough 
c onservat ion and other l oad re duc t ion programs . Pro jec ted maj or trans
mis sion grid req u i rements th rough the ye ar 1999 are shown in Figure 1. 

The Pac ific Northwest Ut i l i t ie s  Confere nc e Commi t tee 
(PNUC C )  annual l y  prepare s a load forecas t for the region .  I n  the ir pub
l icat ion Long-Range Projec t ion of Power Loads and Res ourc es for Res orce  
P l anning, 1980, the PNUCC e s t imat es an average annual l oad growth rate 
o f  3.1 percent over the next 20 year s .  Thi s  i s  based on an econome tric 
model  ut i l iz ing popu lat ion fore cast s ,  empl oyment , incre ased c onservat ion 
e f fort s ,  pric e s  of energy , and many o th er economic inpu t  variab le s .  
Load est imates  re fl ect  the best  knowledge ava i lable a t  the t ime they are 
prepared . Unant ic i pated change s in economic and o th er fact or s  may cause 
ac tual l oads to be  gre ater or l es s  than previous ly est imated . Depend ing 
on the magnitude of unant ic ipated change s ,  they may d irec t ly affec t th e 
sys t em needs pre sent ly ident ified . 

Based on thi s  and o th er forecasts , power flow s tudie s 
u t i l izing c ompu ter mode l s  h ave ident ified weaknesses  in the transmi s s ion 
system ,  becomi ng manifes t a s  peak load flow increase s .  Wi thou t  c orre c
t ive ac tion e lectric servi ce re liab i l i ty would then be j eopard ized. 
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Th e standard s for performanc e o f  th e transmis s ion system 
are defined in BPA ' s  re l iab i l ity cri teria  estab l i sh i ng th a t :  

Wi th one maj or l ine to a load area ou t o f  s ervic e ,  a fau l t  
fol lowed by an unsuccessful  re closure o n  a maj or l ine to 
ano th er load area  or a fau l t  fo l l owed by a succes s fu l  
re c l osure on another l i ne t o  the s ame load area sha l l  no t 
cause reg iona l dis rup t ion or load area s eparation.  Th ere
fore , a maj or l oad are a is usua l ly served by mUl t iple 
l ine s or d irec t connect ions wi th th e mai n  grid trans
mi s s ion ne twor k .  

A b u s  faul t  c leared by backup re lay ing shal l not cause 
regional disruption,  but may resul t in the s e parat ion of 
one load are a  from the re st of the gr i d .  

simu l t aneous faul t s  o n  one maj or l ine (mai n grid , h igh 
c apac ity )  and one int ermediate l ine ( l ower c apac ity , l es s  
cri t ica l ) whi ch are e i th er i n  th e same righ t-o f-way or 
terminate in the same subst at ion shal l not cause regional 
d i s rup tion or area separa t ion i f  e i th er c i rcui t i s  suc
cessfu l ly reclosed .  

The loss  o f  a l l  l ines th rough one pa s s  or one righ t-o f-way 
shal l no t caus e reg iona l d i s rup tion . Th e are a s erved by 
the se wi l l  probably be s epara ted and load and l oc a l  gener
a tion mus t be brough t int o balanc e  by load shedding . In 
some case s ,  the l o s s  o f  int er-reg iona l t ies may resul t .  

Duri ng abnorma l l y  cold  weath er , an unsuc ces s fu l  rec losure 
of a maj or l ine to any one load are a shal l no t cause 
reg ional dis ruption or area  separation.  

Th e sys t em is  normal ly subj ected to maximum s tress  during 
period s o f  maximum load . Th e peakload period i n  the Nor thwe s t  occur s  
during the wint er season. During th e summer , the l oads dec l ine t o  about 
60 percent of the wint er peak exc ept for c ertain areas wi th l arge irr i
gation l oad s .  The net re sul t i s  that the sys t em designed to meet the 
minimum re l iab i l i t y  crit eri a  during the wint er peak load period normal ly 
receive s l e s s  s tre s s  during the remaind er o f  the year . Th i s  is par
t ia l l y  of fs e t  by the need to remove s e lec ted l ine s from s ervic e duri ng 
the summer to per form maint enanc e and c onstruc t ion . I t  is  a l s o  o ffs et 
by th e transmi s s ion t o  area s ou t s id e  th e region o f  s urplus hydrogen era
t ion when ava i lab l e .  

2 .  Purposes 

In s a t isfying th e se und er l y ing needs , BPA a l so aims to 
achi eve a numb er of goa l s  or purpose s : 

To ful f i l l  c ontrac tual o b l iga tions wi th i t s  cust omer s ;  
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To cons erve energy and o ther resources ; 

To pur sue tech nical and ec onomic e ffic ienc y ;  

To pursue technica l compa t ib i l i ty wi th connec ted ut il itie s ;  

To provi de cost-e ffec t ive s ervice ; and 

To pre s erve and enhanc e  environmenta l q ua l i ty .  

Some o f  the se goal s or purposes o f ten c onfl ic t with one 
ano ther and may require tradeo f fs among them . 

B .  MAINTENANCE AND RIGHT-OF-WAY MANAGEMENT 

1. Needs 

The BPA transmis s ion sys t em ,  shown in Figure 2, inc ludes 
ap proximately  13,298 c ircui t mil e s  (21,400 km) of transmiss ion l ine s ,  
354 s ub s t at ions , as soc iated access roads and maint enanc e building s , and 
o th er s upport fac i l it ie s .  The underlying need in maintaining and man
ag ing th i s  sys t em is to ensure re liable c ont inued servi c e .  Spec i fic
a l ly , rout ine and prevent ive maintenanc e i s  needed t o  avoid out age s and 
damag e to equipment . Much of the l ine ma int enanc e work neces sary i s  
det ermined b y  the re sul ts  o f  aeria l and ground inspec t ions o f  the l ines 
to ident ify damag ed tower s  and c onduc tor s ,  damaged guy wire s ,  damaged 
cro s s arms , po l e  rot , washed-ou t road s ,  haz ardous vegetation , and 
enc ro achment 's • 

Righ t s-o f-way �n fore s t ed areas require regu l ar vegetat ion 
management , e spec ial ly  wes t  o f  the Ca scade s where growth rates  are h i gh 
due to  the l arge amount o f  pre c ip i tat ion. Tal l -growing vegetat ion must 
b e  contro l led  to prevent i t  from growi ng int o or near transmis s ion l ine 
c ond uc t or s .  A total  of 83,371 acres (33,348 h a ) in th e BPA sys t em 
require regul ar vegetation management . Acc e s s  roads no t heavi l y  used 
tend to grow in from th e s ides and become impa s sable or dangerous to 
trave l .  In agric u l t ura l ,  urban,  res ident ial area s ,  or rangeland , inten
s ive ve getat ion manag ement i s  u sua l ly not neces sary . Substat ion yards 
mus t  be kep t fre e  of a l l  vegetat ion becaus e i t  woul d  present a f ire 
hazard j eopard izing the c ont inued opera tion of the e lec trical  equipment 
wi thin the sub station.  

Emergenc y  ma int enanc e may b e  required when c onduc tor s  and 
s truc t ure s are damaged by natura l calami ties  such a s  f ire s ,  s evere 
storms ,  l i gh tn ing s trike s ,  and snows l ides ; or when sup port s truc ture s or 
insula t or s  are intent iona l l y  damaged by ri fl e fire or o th er forms o f  
vandal ism. The extent o f  neces sary repa ir s  depend s  o n  t h e  nature o f  the 
damage; howeve r ,  t ime is a cri t ic a l  fact or so  tha t  ful l s ervic e can be 
re stored to the af fec ted are a and sys t em re l iabi l ity maint ained . 
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2 .  Purpose s 

In sati sfying th i s  und er ly ing need , BPA a l so a�ms to  
achi eve a numb er of  goal s or purpose s : 

Pub l ic and worker safety ; 

Mul t iple us e o f  righ t s -o f-way ;  

Tech nical  and ec onomic e f fic ienc y ;  and 

Pres ervat ion and enhancement o f  environmental  qual ity . 

Some of the se goal s or purposes of ten conf l ic t  wi th one 
ano ther and may requ ire tradeoffs among them. 
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II.  ALTERNATIVES , INCLUDING THE PROPOSED ACTION 

A. CONSTRUCTION 

1. Proposed Const ruction of System Add i t ions and Mod i f ica tions 

For FY 1981, BPA proposes to proceed wi th a program to 

construct approximately 434-447 miles (69 4-715 km) of transmission 
line. Of this total approx imately 131 miles (210 km) would involve 
upgra ding ex ist ing l ines to h igher capaci ty .  Six new sUbsta tions would 
also be bu i l t .  In add i tion, facil i ty add i tions would be made a t  7-8 
exist ing substations , one of which would require additional land . Gen
eral loca tions for the new transmission l ines and new substations are 
ind icated in red on the loca tion map (Figure 3 ) . Maj or new facil i ty 
proposals,  for which site-speci fic envi ronmental impact sta tements will 
be prepared , are shown in Table 3 .  Other FY 1981 proposals, for which 
envi ronmental assessments may be prepared , are included in the figure 
totals in Table 2 and the text. 

In add i t i on to the new facil i ties proposed for the first 
time in the Fiscal Year 1981 Budget , wor k wil l  continue on. approxima tely 
9 40 structur a l  mi les (15 04 km) of transmission line and 13 substations 
i ncluded in pr i or fiscal year const ruction programs. In summary , the 
Fiscal Year 19 81 proposed and ongoing constr uction programs will involve 
the t ransmission facil ities shown in Table 2.  Previously author ized 
pr oposals (shown as programmed in pr ior years in Table 2) , al though they 
may be cur rently under construction , were discussed in pr i or annual 
envi ronmental s tatements . 

Construction of transmission lines involves est abl ishment 
of temporary const ruction access roads for movement of materials and 
heavy erection machinery to construction areas ; clea r ing vegetation ,  
st ructures , and o ther obstructions on the r ights-of-way tha t  might 
int erfer e  w i th construction or oper a ti on of the l ine ; burning or o ther 
wise disposing o f  cleared vegetation ; leveling areas necessary for tower 
s i tes and tower steel storage and stag ing areas ; exca va t ing for and 
installing tower footings ; erect ing transmission towers ;  str inging and 
tensioning conductor ; construction of permanent ma intenance access roads 
and associa ted stream crossings on and off the ri ght-of-wa y as d ictated 
by ter ra in and other factor s ;  and reseed ing or otherwise revegeta t ing 
distur bed soi l a reas where appropr iate . 

Also included in the proposed program is construction of 
six new substations wi th associated power system control facili ties . 
Work will cont inue in fiscal year 1981 on 13 sUbstations autho r i zed in 
prior years but not yet completed , for a tota l of 19 substations . 
Construction of substations and miscellaneous ma intenance bu ild ings 
invol ves establishing a permanent ent rance road , clear ing si tes ranging 
in s i ze from 1 to 15 acres ( . 4-6 ha) , construct ing a build ing or control 
ma intenance complex (occupying 150 to 5 , 000 square feet or 14 to 
465 square meter s) and a fenced equipment yard , and instal ling elec
t r ical swi tchgear ,  line tower s ,  and o ther suppo r t  structures. 
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TABLE 2 

TRANSMISSION LINE MILES BY VOLTAG E 

(Fi gures are est imates based on assumpt ions of aver age or 
l ikely requi rements. Totals shown in k i lometers are sl ightly 
d iscrepant because of round ing-off.) 

23 0/ll5-kV 
double 

Total 115-kV l6l-kV c i rcu i t  230 -kV 5 00 -kV 

New (N) and 
Upgr aded (U) 434-447 mi . 48 mi (U) 47 mi (U) 23 mi (U) 13 mi (U) 30 3-326 mieN 
Fac i l i t ies (69 4-715 km) (77 km) (75 km) (37 km) (21 km) (485-522 km) 
Proposed 
for FY 19 81 

Pr ogrammed 

in Pr ior 9 40 mi 30 mi* 174 mi 736 mi 
Years (st il l 
under (15 0 4  km) (48 km) (278 km) (1178 km) 
construct ion 
at end of e FY 198 0 )  

Totals 13 74-13 97 mi 78 mi 47 mi 23 mi 187 mi 103 9-1062 mi 
(219 8-2235 km) (125 km) (75 km) (3 7 km) (29 9 km) (1662-169 9 km) 

*Includes 8 . 5  mi les (13 . 7  km) of 35 kV and 0 .1 mi le (0 . 16 km) of 138-kV . 
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For deta ils on construction act ivit ies, their sequence, 
and scope, see Chapter V of Append ix B of the Role EIS . 

In developing a deta iled plan o f  ser vice for the new 
facilit ies, two key mitigation measures that will receive cons iderat ion 
a re the paralleling of existing t ransmission lines and the upgrad ing of 
lower voltage l ines to higher capacities .  

The upgrading or replacement of exist ing low-voltage l ines 

w ill be a pr imary considera t ion for the var ious facil i ties included in 
the Fiscal Year 19 81 Proposed Program. The Fiscal Year 19 81 Proposed 
Program invo lves the replacement o f  appr ox imately 36-42 mi les ( 5 8-67 km) 
of transmission line wi th new t ransmission l ine of higher capacity using 
essent ially the same right-of-way. Also included in the Fiscal Yea r 
19 81 Proposed Program is the reconductoring of approxima tely 36-42 miles 
( 5 8-67 km) o f  tr ansmiss ion l ine conductor s wi th conductor cable of 
higher capacity and 47 miles (75 km) reinsula ted to higher capacity . 
Impacts result ing from operations conducted dur ing the upgr ading o f  
existing transmission l ines a re those associated wi th the movement of 
heavy equipment along exist ing r ights-of-way, includ ing the fording of 
st reams and distur bances due to noise, dust , and increased human 
activ i ty .  

Prel iminary plann ing ind icates tha t  approximately 189-20 9 

miles ( 29 0 -3 3 4 km) of new transmission line right-of-way requ i red for 
the Fiscal Year 1981 new facil i t ies could be located adj acent and par
allel to existing transmission rights-of-way tha t would be requi red, 
depend ing upo n the design of the l ine and the topographical cond it ions 
encountered . 

Wher e new r ights-of-way must be utilized, careful consid
era tion w i l l  be g i ven to compatibi lity of the new r ights-of-way w i th 
cur rent and potent ial future uses of the land . Special cons iderat ion 
will be g i ven to the actua l line loca tion in order to a void or minimize 
sign if icant impact to impor tant regional resources . 

Specific mitigation measures to be employed dur ing the 
construction oper a tions of maj or Fisca l Year 19 81 Proposals w ill be cov
ered in site-specific envi ronmental impact statements once a proposed 
route has been selected . 

At this level of plann ing, the fo llowing po ten t ia l  impacts 
of the FY 1981 Proposed Construction Program have been identified .  The 
potent ia l for addi tional impacts will be evalua ted in si te-specific 
E IS 's and E A's . 

communi t ies . 
a .  Temporary influxes o f  construction wor ker s into local 

b .  Adver se visual impacts . The publ icat ion ent i t led 
Envi ronmental C r it eria for Electr ic Transmission System j ointly pub
l ished by the Depar tments of Agr iculture and Inter i or summar i zes the 
measures normally used to lessen visual impacts of transmission . This 
publicat ion is a guidel ine in the development of mitigat ion measures 

tha t  are broadly appl icable to transm ission facil it ies in gener a l .  
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Appendix Desi gnation 

S.A. 81-1 

S.A. 81-2 

S.A. 81-3 

TABLE 3 

FISCAL YE AR 1981 MAJOR NEW FACILITIES PROPOSALS 
(see map opposite page) 

Major Facility Proposals Energization Date 

Allston-Portland 
Transmission Reinforcement 
500-kV Transmission Line 
63-86 mi (101-138 km) new 
construction on 31-36 miles 
(50-58 km) new route and 
27-55 miles (43-88 km) 
parallel route. 

LaGrande-McNary 
500-kV Transmission Line 
84 miles (134 km) new 
construction on parallel 

route. 

Buckley-Summer Lake 
500-kV Transmission Line 
156 miles (250 km) 
new construction on 
86 miles (138 km) new 
route and 70 miles 
(112 km) parallel route. 

e 

1986 

1985 

1982 

e 



� 
� -
• 
� 

• • TRANSMISSION & SUBSTATION LOCATI MAp· BPA PROPOSED F.Y.1981 PROGRAM 

0;;;---.-_ 

'J "-"'- "'-r . "'IU--- ···---···�··· .. 

---..... ; 
WAS H I N G T 0 N

- I I .--... -., .. -... -
"'----.. ) I' : MONTAN; ;. 

• 
. 1 -'. LEGEND 

........ YAU(V 

,
' 

•• 

�., I "'1£-
.1 .... J - -�"'D �Ul ) ''''' _ 

0" J . .., "\ """"�. -- -':. -...... • Fujii'. Study Area 

· ....... 1 " . -
00.'-' • 

....... 
-- " 

. _-

"",," 
l ) 

_"V' ,� """'--
)J 

) , 

JJ 
... 

-

l 

� 
-

_. ,M 

, 
.0000 .... D " , ( 

OREGON 

I -- . . ..:.., ...... 
I 
i . 

) J j ..... """ 

\, \ 
�-, '-. " 

,.. ""o.",.� 

l 

....... '\ ... 

\. "'--.. 
f . i 

:> 

./. 

.. • Subst.lllln AddItions 
, , 

'-,�. 
' . .' 

. . 
"-" ." 

!. ./'1;. v \:. 
\ \ �; ""..? . 

" 
�\j \, .. ",. .. - . �,r " \ 

\ I 0 A H 0 
, 

J\ 

• 
I 
'\" , 

) .:� 
,� .. '.� 

.. " ,_.- ...... \ 
\ 

_ .. -j 

WYO -. 
• , 

--'-.'--.- ....... "," , ...... 
_h __ .. 

! h_.. .. __ .. .. __ .. .  __ . 

CALIFORNIA ! NEVADA 

I 
\ 
\ 

... .. • !'OCuneo 

UTAH 





Examples of these measures include the use of vegetat ive screening ,  
avoid ing the loca tion of transmissi on l ines on ridges or w i th long 
views , occasionally deflecting r igh ts-of-way , and strategically loca ting 
transmission line structures. Not all the c r i ter ia discussed in this 
publicat ion would have appl icab ility to the spec ific pr oposals contained 
in the Fisc a l  Year 1981 Proposed Pr ogr am, but ever y considera t ion wi ll 
be g iven to incorporate these measures into the ult imate design of the 
Fiscal Year 1981 proposals where feas ible. 

c .  Confl icts w i th land uses , to varying degrees. Land
owner s will be compensated appropr iately for easements and damages . 

(1) Agr icul tural land occupied by 
sUbst ations are permanently removed fr om production .  
25 a cres (9 to 10 ha)  may be removed from production. 
fere with some syst ems of ir r iga tion.  

tower footings and 
A total of 22 to 

Towers may inter-

(2) The proposed cons t ruction of transmission l ines 

may cross up to 192 miles (30 7  km) of r angeland and pastur e w i th l i ttle 
pe rmanent effec t on the use of tha t land . An add it ional 19 to 21 acres 
(7 . 6  to 8 . 4  ha) may be removed from gra z ing use by three new substations. 

(3) The proposed const ruction of transmission l ines 
may cross 9 7  to 120 miles (15 5 to 192 km) of forest land , removing 1 , 112 
to 1 , 57 2  acres (445 to 629 ha)  from t i mber production. In add ition ,  new 
permanent access roads would remove approx imately 51-72 acres 
(20 -29 h a) • .  This would create shor t-term work for approximately 122 

peopl e, but cost 6-7 annual j obs in the f orest industr y and 12-14 ser 
vice j obs for the l ife o f  the fac i l i t ies. 

(4) In ur ban and resident ial areas, local res idents 
would l ikel y be annoyed by no ise, elec tr ica l field effec ts , and t res
passing on 5 to 14 miles (8 to 22 km) of pr oposed new , pa rallel , or 
upgraded rights-o f-way . 

BPA would compensate landowners for easements 

across their land and any property damage that may occur as a resul t of 
BPA actions . 

d .  Adverse a ir qual ity impac ts from the open burn ing of 
cleared vegetation . BPA would min imi ze impacts by proper construct ion 
of slash pi les ,  compl iance with State and local burning regulat ions , and 
chipping where appr opr iate. In some cases , slash is left in piles as 

/ 

cover for wi ldl i fe.  

e. New no ise sour ces would be cr eated by the 
construct ion and subsequent operation of new transmission lines and 
SUbstat ions. The no ise would be l imited because BPA will comply wi th 
appropr iate State noise regulations. 
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f .  Vegeta tion would be permanentl y  removed from up to 
246-25 9 acres (98-104 h al of land for tower foot ings , sUbst at ion si tes ,  
and permanent access roads . Add it ional ac reages of vegetation would be 
tempor a r ily damaged . Where practical BPA would revegetate w i th desir
able grasses, herbs, and for bs . 

g .  The proposed construction would distur b and al ter 
wildl i fe habitat by reducing ava ilable cover and inc reasing human 
access . BPA would consult with the u.s. Fish and wild l i fe Ser vice and 
time construct ion act ivities to minimize impac ts. A benefic ial effect 
could be an inc rease of ava ilable forage on new r i ghts-of-way. 

h .  New transmission l ines would create haz a rds to ind i

v i dual bir d fl ights but not necessar ily to bird populations. BPA woul d 
minimize confl icts wi th bi rds by loca ting new transmission routes away 
fr om areas of avi an concent ration . 

i .  Limi ted so il erosion and compaction would occur from 

construction activi ties .  BPA would subsoil compacted farmlands , include 
erosion cont rol techn iques in the design of access roads , and revegeta te 
where appropriate.  

j .  Sl ight local degr adation of wa ter qua l i ty ,  especially 
at stream crossings, w i th potential adverse impac ts to fisher ies , 
inc luding valua ble anadromous species .  Timing construct ion activ i ties 
to avoid peak spawning , reta ining st reamside vegetation , and install ing 
culver ts at mor e sens i t ive stream crossings w i ll minimize the impacts to 
streams and fisher ies. 

2.  Delay 

The environmental impacts of the pr oposed new fac il i t ies 
would not vary significantly with time o f  construction, except tha t cer
ta in construction ac t ivi ties can and are proposed to be t imed to occur 
during certain seasons to min imi z e  impac ts . 

Delaying construction of the proposed new fac i l i t ies would 

be of environmenta l benefi t  if technological improvements made it possi 
ble t o  reduce impa c ts ,  o r  if these improvements o r  changes in local or 
regional power demand would obviate the necessity of build ing the pro
posed fac i l i ties .  No such changes are ant icipa ted . Lead time necessar y  
to incorporate new technological improvements preclude the possibil ity 
of ut i l iz ing any such development in time to meet pr oj ected loads and 
the scheduled energizat ion dates for FY 1981 new star t items. 

The eventual cumulative environmental impa c t  of delay can 
be expected to be the same as for the proposal as i t  now ex ists . How
ever, delay would l i kely esc alate construc t ion costs because of 
inflation . 
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3 .  Nonconstruct ion 

Canc ellation of the Fiscal Year 1981 Program would most 

l ikely have only margina l ,  and probably adverse, impacts on the ph ysical 
envi ronment , s ince the chances are extremely high tha t the electr ic 
util i t ies in the No r thwest would ind ividually construc t any transmission 
fac ilities tha t would be necessar y  to meet the ir util ity obl igations . 
BPA's proposals a re the min imum necessary to meet forecasted growing 
transmission requirements, and are developed jointly w i th the electr ic 
util i t ies ; consequently , any program undertaken by the uti l i t ies on an 
ind iv i dual basis would be at least equal to and more probably would 
exceed the size,  cost, and envi ronmental impact assoc iated wi th BPA's 
proposed plans . 

If nei ther BPA or the Nor thwest utilities dec ide to pr o
vide new or add itional ser vice to an area, impac ts to the ph ysical envi
ronment resulting from the proposed const ruct ion would not occur ; it 
would only be possible to speculate on the soc ial impac ts . However , it 
is most reasonable to believe that genera l  economic development would 
continue and elec tr ical demand would rise unti l ,  in certain per iods of 
high peak demand , the system would be over loaded, result ing in a grea ter 

l ikel ihood of repeated power failures . The lower rel iab i l i ty of elec
tric ser vi ce could present har dships or even physical hazards to many 
people in situations dependent upon elec t r icity.  Those businesses or 

industr ies that c r i t i cally rely on cont inuous electr ical ser vi ce could 
be forced to relocate in an area where rel iable ser vice is ava ilable. 
Th is would mean some people will move out to follow that business 
employment .  However , o ther bus inesses that d o  not rely c r i t ically on 
cont inuous elec tr ical service would pr obably take i ts place, and the 
elec t ricity demand would cont inue to push up aga inst the maximum allowed 
by the exist ing system capacity.  To ma intain ser vi ce reliabi l ity with
out increasi ng system capac i ty ,  inc reasing local popula tions could 
invo ke voluntary rat ion ing systems such as rotating outages, swi tch to 
alternate energy sources where available and appl icable, and reduce pe r  
cap ita ener gy c onsumption levels . 

Secondary impa c ts on the envi ronment brough t a bout by pop
ula tion concentration would probably be less than i f  abundant suppl ies 
of electr ic ity were ava ilable . The add i t ional secondary impac ts tha t 
could have been imposed on this area had adequa te elec t r ic i ty supplies 
been avai lable would be shi f ted to o ther areas tha t  would consequently 
become more populated . 

Al though projected loads (whi ch the pr oposed new fac ili 
ties are desi gned t o  ser ve) may decrease, they a re not l ik ely t o  decl ine 
at such a r a te as to obvi ate new transmission fac i l i t ies . 

4. Conservation 

To the extent ener gy conser va tion activi ties reduce peak 
demands (which determine transmission add i t ions) , energy conser va tion 
can po tent ially reduce the need for some new transmission fac i l i ties .  
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It is unl ikely , however , that ongoing and proposed conservation act i vi
ties in the Paci fic Northwest w i ll sign i ficantly affect the need for the 
proposed transmission additions because many of these act ivities are 
targeted pr imar ily at reducing energy consumption (not peak demands) , 
and because the ir greatest impacts will be felt only gradually after 
19 81. ( I )  

The B P A  conser vation effort w ith the most probable signi
ficant impact on new transmission add itions is one in which BP A evalu
ates investments in transmiss ion system loss reduction technology by 
valuing losses at the marginal electr icity costs. By investing econom
ically in loss reduction technology , transmiss ion facil ities BP A bu ilds 
or modi fies are able to meet a higher peak demand with less new genera
tion than if these investments had not been made. However , the FY 1981 
Proposed P rogram al ready reflects this practice so no further reduction 
in faci lities can be just ified on thi s  basi s. Other B P A  conser vation 
programs to date have included an in-house information program and an 
infrared flyover publ ic awareness program . Neither can be expected to 
sign ificantly change peak ( or energy) demands , or to alter the budget 
for new transmission facil ities .  

B P A  is proposing some new conser vation programs that may 
ultimately have some impact on peak demands . These are a residential 
insulation pr ogram,  a solar water heat pr ogram , free i r r igation pump 
testi ng ser vice, and a demonstration end use windmill generator pro
gram. Each pr ogram would offer financ ial assistance to make these con
servation technologies mo re economically attract ive to speed their mar
ket penetrations . Nevertheless , because these programs are l imited in 
scope (they are available onl y to a few public util ities ) , and because 
it is uncertain when each wi ll be implemented , they would not contr ibute 
large peak energy savings in the near future.  Furthermore,  it is not 
clear what peak savings credit could be imputed to each ; it is bel ieved 
that both home weather ization and solar water heaters will reduce peak 
demand on a systemwide basis as well as save energy,  but to what extent 
is uncertain . Finally , these programs are open-ended with respect to 
time so that results will be felt over a long per iod of time--only a 
small portion of the savings wil l occur in the near futur e. To con
clude, these pr ogr ams will cumulatively have a very small impact on the 
need for the proposed new transmission facil ities . 

Depend ing on the success of these pi lot pr ograms , region
wide implementation of similar p rograms may follow. Regionwide conser 
vation programs would have a greater impact on peak demands for the 
ob vious reason that more end-user s  would be ser ved and also because sys
temwide diver sificat ion effects might be more signi ficant . However , B P A  
does not yet have sufficient legal author ity to fund many such programs 
without express congressional consent , nor does BP A feel pr epared to 
car ry out such programs until after observation of the small pilot p ro
grams . Nevertheless , regionwide implementation of these and other con
servation programs is not a feasible alternative to constructing the 
proposed transmiss ion facil ities :  even i f  BP A wer e to go ahead with 
regionwide programs now , it would be considerable length of time until 
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these programs could be implemented regionwide. Given a fa irly small 
par ticipa tion in the programs ' f irst or second year s ,  such programs 
would l ikely have small impacts on peak demands in the near future. 
This same const ra int would also opera te on the peakload impacts o f  State 
and ut ility programs such as those implemented under the Residential 
Conser vat ion Ser vice Program of the Na tional Energy Act .  

A number of o ther programs are poss ible which could be 
targeted directly at reducing peak demands and would l ikely be more suc
cessful in reachi ng this goa l .  These programs include load-shaping rate 
stra tegies and load management programs . In contrast to many o ther con
servat ion programs,  these could be di rectly a imed at reducing peak 
demands . Ra te or pr icing strategies could be more successful than any 
other program in defer ring the cons truction of transmiss ion fac i l i t ies. 
Genera lly though , power users react to rate changes slowly enough that 
peak demands would be only sl ightly al tered in the near term in response 
to higher peak charges regardless o f  the magni tude of peak pr ice 
change. (2 ) ( 3 )  (4)  Transmission facil i t ies proposed for FY 1981 would 
still be needed even if it were administatively possible to devise, 
analyze, and impl ement such rate schedules by this time .  Load manage
ment programs might be developed to provide financial or o ther incen
tives for end-user or utility investment in load controll ing technol
ogy .  Again ,  this k ind of program is not a feasible al ternative to the 
transmiss ion facil i ties included in the FY 1981 Proposed Pr ogram because 
of l ags in implementing such programs and possible lags in getting res
ponse to such programs . In the long ter m ,  load management progr ams , as 
wel l as pr icing strategies and other conservation programs , can play a 
more sign i f icant role in reducing the need for new transmissi on facili
ties as power users become aware of the programs , begin to recogni z e  the 
self-benef its of invest ing in peak shap ing technologies and/or reduc ing 
demands at cer tain times ,  and actually car ry out these peak reduct ion 
investments and actions.  

5. Di rect Cur rent (d-c) Transmission 

Di rect cur rent (d-c) transmiss ion lines have been used for 
purposes of moving large amounts of electr icity over long distances . 
Because of the high cost associated w i th conversion between a-c and d-c , 
d i rect cur rent transmission only becomes economical at l ine lengths of 
400-600 mi les ( 6 40-9 60 km) or greater . At such distances , the economic 
advantages of d-c offset the high cost of building conver ter stations at 
both ends of the line. 

Environmental impacts associated with d-c transmission 
l ines are virtually the same as those of a-c l ines .  D-c l ines requ i re 
only 2 conductors; accordingly ,  less tower steel and conductor cable , as 
well as fewer acres of r ight-of-way , are requ ired for d-c line than an 
a-c line of comparable capaci ty .  In addi tion ,  a lesser proportion of 
the load is lost on a d-c l ine than a comparable a-c l ine , resulting in 
greater conser vat ion of energy . 
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For the Fiscal Year 19 8 1  pr oposals , d-c tr ansmission is 
not considered a feas ible a lter nat ive s ince it would not offer any sub
sta ntial en vi ronmental adva ntage for any of the new pr oposals i ncluded 
as part of the pr ogram, and the econom ic costs would be consider ably 
greater. 

6 .  Underground Conductor ing 

Underground i ng of transmission lines would reduce the 
v i sual impact associ ated with overhead transmission l ines , a lthough a 
cor ridor would st ill be visible i n  timbered areas because of the clear 
ing necessary to bury underground l i nes. Widths of r ight-of-way cleared 
for under ground facil ities ( approx imately 50 feet or 15 meter s) would 
average less th an the 50 to 16 5 feet ( 1 5 -50 meters )  required for above
ground construction , and the impact on ex isti ng land use would be 
reduced cor respond ingly . 

As ide from the d isadvantage o f  its cons ider a ble cost 

(which is generally 7 - 8  times that of equ ivalent overhead transmission 
l ines) , (5 ) present technology imposes severe l imitations on under 
ground i ng with respect to max imum l ine length and car ry ing capacity. 
Under ground li nes cannot be as eas ily tapped or modi fied as overhead 
l ines ; and ,  while l ine outages are expected to be less fr equent , under 
ground ing would l ikely j eopard ize system reliabil ity because underground 
failures are much more difficult to locate and repa ir • 

. Under gr ound construction is a reasonable alter native to 
the norma l above g round techn iques pr imar ily at lower voltages where 
exist ing technology can satisfactor ily overcome the pr oblems i nher ent i n  
under ground cables . Underground i ng ,  despite its high costs and technol
ogical l imitat ions , is fr equently the only alter native in h i ghly con
gested ur ban areas where over head r ights-of-way may simply be 
unobta inable. 

Underground transmiss ion li nes also cr eate the ir own 
en vironmental impact. The trenching operations requ ired to bury cables , 
and to gain access for repa ir of undergr ound cables in case of failur e ,  
may distur b natural dra inage systems and cause increased erosio n. In 
rocky areas , excavat ion may require extens ive blast ing. Once the trench 
is backfilled , heat generated by underground cables has a dry i ng effect 
on sur round ing soil and would affect vegetation in  the immediate cable 
area , and lo ng itudinal erosion may occur in steep ter r a i n. In addition , 
hi gh-voltag e underg round tr ansmiss ion cables require installation of 
shunt reactor s  at frequent inter vals which themsel ves create an add i 
tional impact u po n  land use. 

A detailed description of the technolog ica l and economic 
constrai nts invol ved in under grou nd i ng can be found in Appendix B of the 

"Role E IS "  (chapter X .B . 2) . At thi s  time, undergr ound conductor ing is 
generally not a feasible alter native to the over head construction 
included in the proposed construction pr ogram because of these con
strai nts. However , BPA is cur rently invol ved in researching the 
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technology ,  and will consider this alternative further in future site
specific envi ronmental impact statements and environmental assessments 
as appropriate . 

7 .  Load-Center Generation 

a .  Combustion turbines 

One alternative method which has been used to meet 
limited localized peaking power needs on an interim basis is the 
installation of a combustion tur bine in the immediate area of the load. 
Combustion turbines can also be used for meeting forced outage reser ve 
capacity , thereby maintaining adequate system reliability without 
requiring additional transmission lines . This , of course, would elimin
ate the need for long-distance transmission lines , although some local 
distribution lines would still be required . 

Pr esently BPA mar kets bulk electrical energy and does 
not have congressional authority to own , operate, or install generating 
facilities , including tur bines , except in some emergency situations . A 
change in BPA ' s  cur rent mandates would be necessary before BPA could 
take any action toward the installation of generation facilities in the 
Nor thwest . In some instances , however , BPA ' s  utility customers can and 
have considered installing their own local generation as an alternative 
for their power demands . 

Impacts resulting fr om the use of a combustion tur 
bine include exhaust emissions , principally oxides of nitrogen and sul
fur dioxide, in addition to sizeable consumption of increasingly scarce 
pet roleum-based fuels . Of course, if fossil fuel oils are used as a 

fuel , then oil spills are always a danger . An additional factor of 
increasing public concern associated with these facilities , especially 
since they would be located in or adjacent to population or load cen
ters , is the emission of vib rations in fr equencies both at and below 
audible sound . 

A limitation affecting the applicability of turbines 

is that all combustion tur bines , though they may not be used as such , 
are designed and manufactured to serve peaking power requirements and 
therefore should not be considered a source for firm or base power 
requir ements. 

However , an advantage made obvious by past sabotage 
attempts on BPA ' s  transmission facilities is that local generation 
facilities , including combustion tur bines , can be more easily pr otected 
from sabotage and natural disaster than can long-distance transmission 
lines. For a more complete discussion of local combustion tur bine gen
erators as a substitute for new transmission facilities , see Appendix B 
of the " Role EIS "  ( chapter X.A . 1-2 . ) .  

I I -II 



b .  Biomass/Cogeneration 

The technology for d irect combust ion of bi omass for 

electr ical generat ion is known and has been demonstrated . However , any 
biomass generation plant is likely to have a lead time of 3 to 4 years. 
The maj or new development in the f ield is fluidi zed bed combust ion which 
may make the use of biomass fuels more economical . Th i s  has not yet 
been demonstrated. The most l ikely fuel in the Pacific Northwest dur ing 
the 1980 ' s  is wood residue, .  both mill waste and forest slash , w ith a 
poss ible contr ibution from municipal sol id waste. Approximately 
80 per cent of the cogener ation potent ial in the reg ion is in the for est 
products industr ies , whi ch would l ikely use wood residue as fuel. 

BPA is cur rent ly invo lved in a number of proj ects 
concerning b iomass and cogenerat ion :  

(1) BPA and the U . s .  Forest Ser vice are j o intly pre
par ing a study for a 25 MW biomass wood f i red generating plant util i z ing 
forest logging residue as a fuel . The obj ective of the study is to 
identify institutional constraints , assure a fuel supply for the l i fe of 
such a pl ant , ident i fy the multiple benef its that can be der ived from 
the land and forest management po int of view , and determine i f  the pro
duction of electr icity can be cost-effect ive and envi ronmentally 
acceptable. 

(2) BPA has retained Rocket Research Co . to study 
the cogeneration potential in the BPA ser vice area. The fi rst phase, 

whi ch ident if ied 1430 MW of cogeneration that is technically ach ievable, 
has been completed. The next phase is underway involving an economic , 
cost , and feasi bi l ity evaluat ion to determine what portion of the total 
potential is l ikely to be developed . 

(3 ) BPA is cofund ing feasibil ity invest igations for 

Lewis County PUD in Washington and the Columbia Basin Elect r ic 
Cooperative in Oregon which would use mill residue for cogenerat ion 
facil ities in their respect i ve a reas .  Each facil ity would invol ve 
10-20 MW of generation. The stud ies w i ll address gener ic considerations 
which will be appl i cable to other possible cogeneration sites in the 
Pacific Northwest , as well as enough s ite specific data so that the 
uti l ities can make a decision whether or not to proceed with design and 
construction of the pl ants . 

(4)  BPA is participating with the City of Tacoma , 
Tacoma City Light ,  Rocket Research Co., and a number of local industr ies 
in the Tacoma area in d iscuss ions that could lead to a pr edes ign feasi
b il ity analysis of a cogeneration p roj ect . About 60 MW of generation, 
indust r ial process steam and resident ial ,  commercial and industr ial 
heating are involved . Biomass wood waste p roducts would be the pr imary 
fuel source augmented by municipa l  waste pr oducts . 
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B. MAINTENANCE AND RIGHT-OF-WAY MANAGEMENT 

1. No Act ion 

Fa iling to adequa tely maintain BPA electr ical equ ipment 
and prevent vegeta t ion from growi ng into BP A transmiss ion l i nes would 
result in vi olat ions of reliab i l i ty cr i ter ia , damag e to electr ical 
equipment , and increas ingly frequent outages. Thi s would severely dis
rup t the Pacific Nor thwest economy and ,  in  some circums tances , j eopa rd
i ze human l ife. The " no action " alternative is  therefore generally 
unreasonable. 

2 .  Mai ntenance o f  Electr ical Equ ipment and Other Fac il it ies 

Routine and prevent i ve l ine ma intenance act ivities would 

be perfor med in accordance w i th establ ished l i ne ma intenance schedu les 
and standards. These act ivities would i nclude maintaining a ir way light
ing systems , repa int ing ai r way mar ked s tructures ,  replacing faded and 
damaged a ir way mar ker ball s ,  repa i r i ng frayed and damaged conductor s ,  
inspect ion and repa ir o f  s teel tower s ,  in spection and replacement of 
wood poles and cros s arms , r eplaci ng damaged and b roken insulator s ,  and 
the appl ica tion of pr eser va tive to wood poles and crossarms. In addi
t ion to ma i nta ini ng the s tructure s ,  conductor s ,  and r ights-of-way , BPA 
would ma intain gates on access roads a nd keep such roads in passable 
condi t ion and proper ly s ur faced to prevent erosion. 

Thi s ma int enance al ter nat ive is a common supplement to 
each of the r ight-of-way management al ter nat i ves enumera ted below i 
unwanted vegetat i on on acces s roads would be controlled by one of the 
methods di scus sed therei n. 

Hel icop ter pa trols may di st ur b  near by res ident s ,  � i ve
stock , and wildli fe. Where requested by a pr oper ty owner , BPA would 
ins t all detour sign s  on cer tain tower s i nst ruct ing the pilot to bypas s  
the area. 

St ream cross ings ma y cause s light local degr adation of 
water qua l i ty. Ma i ntenance vehicles would cross streams only a t  
approved cross ing s. 

3 .  Hand and Mechanical Cu t t ing 

Thi s  alternat ive would involve the use of hand tools and 
cha insaws to cont rol noxious weeds , tall-growing vegeta tion , and bru sh. 
Untrea ted stems and stumps would qu ickly resprout , *  demanding the fre
quent a t tent ion of ma intenance crews. Slash would be piled or lopped 
and scattered. Thi s  al ternat i ve would cause the greates t impact to soil 
and wa ter resources and the greatest inc idence of per sonal inj ury. 

*Us ual ly , hand and mechan ica l cu tt ing i s  followed by treat ing the stumps 
wi th her b icide to prevent resprouting. This method is  di scus sed under 
the a l ter na tive of her bicide use. 
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The exclusive use of hand and mechanical methods is gener 
ally not feasible for right-o f-way vegetation management because it is 
inef f icient . However ,  it may be feasible for indiv i dual sites where 
unwanted vegetat ion is not dense,  the area is accessible, and great sel 
ectiv i ty is desired . 

Maintenance of electr ical equ ipment would be per for med as 
discussed in I I . B .2 . above . 

4 .  Her bicide Use 

Her bicides can be very effect ive in the cont rol of 
unwanted vegetation . Herbicides suitable for BPA pur poses are listed in 
Table 4 .  These her bicides would be appl ied under extremely close super 
vision . Where applied by contractor s ,  BP A inspect ion would be exercised 
over the type of her bicide , the additives and thickener s used , and the 
rates of appl ication. All herb icides would be appl ied at rates spec i
fied on the product label except wher e rates lower than specif ied have 
proven effect ive. Rates higher than those specified on the product 
label would never be used . Soil ster ilants would be l imited i n  use to 
areas where tota l el imination of vegetation is necessary , such as in 
sUbstation yar ds and around some power line structur es . Applicat ion of 
soil ster i lants would be under str ict control to prevent contamination 
outs ide the target area . All BPA appl icators (or their super visor s )  a nd 
contractors would be requi red to be l icensed by the State in which they 
oper ate .  BPA would also coor d inate closely with the var i ous State 
agencies responsible for her bicide use , such as the State of Oregon 
Pesticide Use Cl ear inghouse . Only herbicides registered with the 
En vironmental Protection Agency (EPA) would be used . 

Her bicide appl ication on r ights-of-way may be accompl ished 
by one or more of the following methods :  ( 1 ) fol iage treatment consists 
of apply ing a her bicide d i luted with water onto the fol iage of the tar 
get vegetation . Fol i age treatment may be applied with ground equ ipment 
selective ly or it can be broadcast aer ially in which case both target 
and nontarget vegetation may be af fected . Aer ial fol iage treatment is 
an effect ive method of control in highly inaccessible ter rain and when 
controll i ng un i form stands of high growi ng vegetation where select ivity 
is not necessar y .  (2) Basal treatment consists of applying a mixtur e  o f  
herbicide and o i l  o n  the lower trunk of the target vegetation f rom about 
k nee high (2 feet ) to ground level . When appl i ed dur i ng the dormant 
season , treated trees will normally not leaf out dur i ng the following 
season , thereby avoiding the vegetative brownouts associated with foli
age treatment . (3) Frill , notch , or cup is a method employed i n  which a 
cut th rough the bark is made to the cambium 1ayer i n  a ser i es around the 
circumference o f  the trees. Liquid her bicide is poured into the 
notches. This can be done at any time of year , but is most ef fective 
when per formed dur i ng the dorma nt season .  This i s  the safest method 
near str eams , sensitive plants , or other areas of concer n where a h igh 
degree of select ivity is des irable. (4 ) So il treatment refer s to a 
method i n  whi ch pel leted or granular herbi cides are broadcast on the 
ground within the dr ip base of the tree or other target vegetation . 
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e USDA o r  EPA 
TRADE NAME Reg i s t ra t i o n  

Numbe r  
Aat rex 80W 1 0 0 - 44 3-AA 

Ammate X 35 2 - 2 0 6 -M 

Ammate X-NI 3 5 2 - 3 1 1  

Banvel 4-0S 8 76 - 1 5 6 - M  

Banvel 4 -W . S . 8 7 6 - 1 5 9 -M 

Banve l -5 2 0  8 7 6 - 1 68-M 

Banve l - 7 2 0  8 7 6 - 1 7 7 -AA 

Banve1 XP 8 7 6 - 1 7 8 -M 
P e l lets 

C a s a ron G4 1 4 8 - 6 1 4  

Karmex 2 5 2 - 2 4 7 -M 

K rova r 3 5 2 - 3 5 2 -M 

TABLE 4 
HERBI C IDES .'\';''iD DRIFT CONTROL ADDITIVES USED BY BPA'';- * 

He rb i c ide 

A t ra zine 

Ammonium 
Sul famate 

Ammonium 
Sul fama te 

D i camba 

D i c amba 

D i camba 

D i camba 

D i camba 

Di chlobenil 

D i uron 

B r oma c i l , 
Diuron 

�Ianuf a c t u r e r  

C i b a - Ge i gy 
Chemi c a l  

Dupont 

Dupont 

Ve l s i c o l  
Chemi c a l  
C o rp o ra t ion 

Ve 1 s i co l  
Chemi c a l  
C o rpo r a t i on 

V e l s i c o l  
Chem i c a l  
C o r p o r a t i o n  

Vel s i c o l  
Chem i c a l  
C o rp o ra t i o n  

Ve l s i co l  
Chem i c a l  
C o rp o ra t i on 

Thomson-
Hayward 
Chem i c a l  
C o rpo r a t i o n  

DuPont 

DuPont 

Ingredients 

A c t ive I ngred i e n t : A t r a zine . . 80 o/. 
Ine rt Ingredient s : . 20 01 10 

Ac t ive Ingredien t :  Ammon i um S u lfama te . . 9 5  01 ,0 

Ine rt I ngre d i e nt s : 5 % 

A c t ive Ingre d i en t :  Ammo nium S u l famate . . 95 0' 10 
Ine r t  I ng re d i ents : 5 Yo 

A c t ive Ingredients : 
a c i d) . . . . . . . 
Rela ted Acids . . .  
I n e r t  I ngredien t s : 

D i camba ( 3 , 6 - di c h l o r o - o - a ni s i c  
. 44 . 7 2% 
· 6 . 6 8% 
. 48 . 6 0% 

Ac tive In redient s : D imethylamine s a l t  
3 . 6 - d i c h l o r o - o - ani s i c  a c i d ) . 

D imethylamine s a l t  o f  re lated a c i d s  
Ine r t  I ngredient s : . . . . .  

o f  d i camb a  
. 49 . 0  % 
· 7 . 9  % 
. 43 . 1  % 

Active I ngredients D i cambe (3 , 6 - d i ch o l o ro - o - a n i s i c  
a c i d )  . . . . . . . . . . . . . . . . . . . .  . 1 1 . 5 0% 
R e l a t e d  Acids . . . . . . . . . . . . . . . .  . 1 . 60% 
I s oo ctyl e s t e r  of 2 , 4-di c ho l o rophenoxyac e t i c  
a cid* . . . . . . 
Xylene . . . . . 
Inert I ngredients : .  

*Equivalent to 2 3 . 21% 2 , 4 - d i c ho l o rophenoxya c e c i c  
a c i d  

. 34 . 8 0% 

. 25 . 75'% 

. 26 . 35 Yo 

Act ive I ngredients : D ime thylamine s a l t  
(3 , 6 - d i ch l o r o - o - a ni s i c  a c i d )  . . . . .  . 

o f  d i camba 
. 12 . 90% 
· 1 .  80% Dimethylamine salts o f  r e la te d  acids . .  

Dimethylamine s a l t  o f  2 , 4 - d i c hl o rophenoxya c e t i c  
a c i d,', . . . . . . . 
I ne r t  Ingred i ents : 

. 25 . 8 0Yo 

. 5 9 . 5 0% 

" Equiva lent t o  2 1 . 43 % ,  2 , 4-d i ch l o rophenoxya c e t i c  acid 

Ac tive I ngred i en c s : 
Inert I ngredi ents : 

Active I ngredient : 
I ne r t  I ngred i e n t s : 

Active I ngredient : 
Ine r t  Ingred i ents : 

A c t ive I ngredients : 

I n e r t  I ngred ients : 

D i camba . 

D i chlobeni l 

Diuron . 

B roma c i l  
Diuron 

. 1 0 

. 9 0 

· 4 
. 9 6 

. 8 0 

. 20 

. 40 

. 40 

. 20 

% 
% 

OJ lo 
% 

% 
01 10 

% 

EPA r e gi s te red he rb i c ides may be added to thi s l i s t ing and may be subs t i tuced f o r  tho s e  ident i f ied in the Vege t a t ion 
Mana gement Append i x  when condi t i ons requi re . 



TRADE NAHE 

P rami tol 5 PS 

P rami to l 25E 

P rincep 4G 

Roundup 

Te lva r 

Tordon 1 0K 

To rdon 1 0 1  

Ureab o r  

W'eedone 1 70 

S eve r a l  

USDA o r  EPA 
R e g i s t r a t i o n  
Numb e r  

1 0 0 - 4 7 9 -ZA 

1 0 0 - 443 -AA 

1 0 0 - 435 

5 24 - 3 0 8  

2 5 2 - 246 

464-320 

464-306 

1624-90 

264-222 -AA 

Seve r a l  

TABLE 4 ( co n t inue d )  
HERB I C IDES AND DRIFT CONTROL ADD ITIVES USED B Y  BPA 

H e r b i c i d e  

P rometone , 
S imazine , 
Sodium chlo r a t e /  
me ta b o r a t e  

P rometone 

S imazine 

Glypho s a  te 

Monuron 

P i c l o ram 

P i c l o ram , Tordon , 
ATC P , 4 - amino - 3 , 
5 , 6 - t ri ch l o rop i c o 
l i n i c  a c i d  

Sod ium c h l o r a t e /  
metabo ra te , 
B roma c i l  

2 , 4- D ,  
2 , 4-DP 

2 , 4-D Amine 

Manufa c t u r e r  

G e i gy 
Chem i c a l  
Co rp o r a t ion 

G e i gy 
Chem i c a l  
C o r p o ra tion 

C i b a -Ge igy 
Chem i c a l  

�lonsanto 

DuPont 

Dow Chem i c a l  
Company 

Dow Chem i c a l  
Company 

U . S .  Bo rax 

Amchem 
Products , 
I n c . 

S eve r a l  

Ing redients 

Ac tive Ingredient s : 2-methoxy-4 , 6 - b i s  ( i s o p r o -
pyl amine ) - S - t riazine . . . . . . . . . .  . 
2 - chl o ro - 4 , 6 - b i s  ( e thylamine ) -S - t r i a z i ne . 
S o di um c h l o r a t e  (Na C I O  ) . . . . .  
S o dium metabo r a t e  (Na 2�202 -5H20 ) . 
Inert Ingredlents : . . . . . .  . 

5 . 00% 
0 . 75% 

. 40 . 00 %  

. 50 . 00% 

. 4 . 25% 

A c t ive I ngredients : 2-me thoxy - 4 , y- b i s  
l i s op ropylamino ) - S - t r i a z ine . . 25 
Inert Ingre dient s :  

Act ive Ingr e d i en t : 
I n e r t  Ingred ient s : 

Active Ingr e dient s :  
o f  G lypho s a t e  
I n e r t  Ingre d i e nt s : 

A c t ive I ngredien t s : 
I -d imethylurea . . .  
I n e r t  I ngredient s :  

. 75 

S imaz ine . 4 
. 96 

I sop ropylamine sal t 
. 41 
. 5 9  

Honuron ( 3 - ( p - chl orophenyl ) - 1 , 
. 80 

. . . . . . . . . . . . . . .  20  

% 
% 

% 
% 

% 
% 

% 
% 

A c t ive Ingr e d i ent : 4-amino - 3 , 5 , 6 - tr i ch l o r o p i c o -
l in i c  a c i d* a s  t h e  pota s s ium s a l t  . . . . . . . .  1 1 . 6  % 
I nert  I ngredien t s : . . . . . . . . . . . . . . .  88 . 4  % 
A c i d  Equiva lent : 4-amino - 3 , 5 , 6 - t ri ch l o r o p i c o -
l in i c  a c i d  . . . . . . . . . . . . . . . . . . . .  1 04IIJ 
''<Known und e r  the t radema rk TORDON 

A c t ive I ngred i ent s : 4 - amino- 3 , 5 , 6 - t ri c h l o r o p i c o 
l in i c  a cid a s  t h e  t ri c h l o ropano l amine 
s a l t . . . . . . . . . 10 . 2  % 
2 , 4- d i c h l o rophenoxya c e t i c a c i d  as the 
t r i i s op ropano l amine s a l t . 
I n e r t  Ingredi ents : 
A c i d  Equiva lent : 4 - amino-3 , 5 , 6- t r i c h l o ro p i co
l in i c  a c i d . . . . . . . . 
2 , 4- d i chlo rophenoxya c e t i c  a c i d  . . . . . . . .  . 

. 39 . 6  % 

. 50 . 2  % 

5 . 7  % 
. 2 1 . 2  % 

A c t ive Ingred i ents : S o d i um metabo r a t e  tet rahyd r a t e  
(Na 2 -B 2 -04 -4H?0 ) .  . . . . . . . . . . . . . .  . 66 . 5  % 
Boron Trioxid� ( B20 3 ) equiva l ent . . . . . . .  . 22 . 6  % 
Sod i um Chlo rate (NaCIO , ) .  . . . . . . . . . .  . 30 . 0  % 
B roma c i l  (5 b romo - 3 - s e � -butyl - 6 -methy l u ra c i l )  1 . 5  % 
Inert I n g r e d i ent s : . . . . . . . . . . . . .  . 2 . 0  % 

A c t ive Ingred ient s : 2 , 4-Dichlo rophenoxyp ro p i o n i c  
a c i d , butoxye thano l es  t e r  . . . . . . .  . 3 1 . 1  % 
2 , 4-Dichlo rophenoxya c e t i c  a c i d , buyoxye thanol 
e s t e r  . . . . . . . 
I nert  I ngred i ent s : 

. 3 1 .  8 % 

. 3 7 . 1  % 

I ngredients :  Alkanolamine S a l t s  o f  2 , 4 , -D i ch l o r o -
phenoxyo c e t i c a c i d  . . . . . . . . . . .  " . 5 9 . 7  % 
( 2 , 4 - D i c h l o r�phenoxyo c e t i c  A c i d  Equ iva lent ) . . . 38 .. 
I ne r t  Ingredlents : . . . . . . . . . . . . . . .  40 ..., 
Note - The f o rmu l a t i o n  may va ry between manu f a c t u r e r s  
a n d  this va r i a t i o n  i s  r e f l ec t e d  in t h e  m i x i n g  requ i r e 
m e n t s  s p e c i f i e d  on the l a b e l . S e p a r a t e  r e g i s tra tions 
are requi red for indiv idua l fo rmu l a t ion . 



Some pellets ster i l i z e  the soil for a sho rt period , while others affect 
only the pl ants around whi ch the pellets are appl ied. Th is is an 
excellent me thod for cont roll i ng ind ividual trees or in loca tions inac
cess ible to veh icles. ( S )  Cutting and st ump trea tment re fers to cutting 
trees and brush ,  then sprayi ng or painting the stumps with an oil or 
water based appl icat ion of her bicide to pr event sprout ing. The rema in

ing slash would be piled or lopped and scattered. 

Ground appl ication of foliage spr ays may be accompl ished 
manually or by vehicular mounted equ ipment. Ut ilization of vehicular 
mount ed equipment may requ ire permanent access roads in add i tion to 
those requ ired for elect rical maintenance. For pre scr ibed areas where 
these roads do not already ex ist , they would need to be constructed. 
The manual appl ica t ion of herb icides allows for the highest leve l of 
select ivi ty since ind iv idual plants can be trea ted by this me thod. In 
all ground appl icat ions , no herbicide would be applied closer than 
10 feet to any body of water except in the case of chemicals which a re 
safe to use near water. Rotomist ground appl icat ion would not be per
mi tted whe n the wind exceeds 10 mph. 

Fol iage appl icat ion may also be done by a i rcraft. I t  is 
broadcast over a r e latively wider area,  af fecting both targe t  and non
target vegetat ion wi thin the r igh t-of-way. Select ivity i s  achieved 
through cho ice of her b icide mixtur e ,  rate ,  and t iming of appl ication .  
Ae r ial applicat ion would be done by hel icopters. Hel icopters are pre
fer red ove r fixed w ing aircraft because they can fly lower and more 
slowly and , as a consequence , d i r ect the spray mo re closely to the tar
get area. Relative ly inaccessible ter ra in may war rant the use of aer ial 
appl ication in some s i tuations. Ae r ial spraying may also be the pre
fer red me thod when contro ll ing un iform stands of con i fers or o ther tall 
growing vege tat ion where select ivity wi thin the area to be treated is 
unnecessary. In such s i tuations aer ial appl icat ion would ach i eve the 
des i red resul t in the most eff icient manne r .  Because there are none of 
the heavy equipment access and slash disposal problems associated w i th 
other me thods,  aer ial appl ication along such sect ions of r ight-of-way 

may also have the le ast overall adve rse envi ronmental impac t .  

The visual impact o f  fol iage applications would vary wi th 

the type and extent of the appl ication ,  the speci es of the plant 
invol ved , t ime of year , and herb icide used. In some cases , treated 
vege tation appear s as a single dead tree or a clust er of dead trees or 
brush. The visual impact of fol i age appl ication , however , can be quite 
extensive for a t  least one growing season. 

Other potential impacts resulting from the appl icat ion of 
her bicides are persistence of the chemical in soi l ,  vege tation ,  w i ld
l i fe ,  and wate r ;  damage to des i rable vegetation wi thin the r igh t-of-way 
and nont arget vegetation off the r igh t-of-way ; alterat ion of wildl ife 
habi ta t ;  and exposure to humans and l i vestock. Also ,  some herb icides 
may cause mor tal i ty to honeybees wor king in a treated area. It is 
uncertain to wha t extent bee mortal ity may occur. 

I I-IS 



Laboratory analyses and field moni toring have shown the 
herbicidal compounds that would be used by BP A to readily degrade in the 
envi ronment and are readily excreted by animal s .  Tha t i s ,  they do no t 
accumulate in the environment or in organ i sms . 

When herbicides are to be used that have label restric

t i ons on graz ing of meat and da iry anima l s  in treated areas , BP A would 
contact the owner s/occupants of the areas to be treated . Every owner or 
occupant in areas where evidence of graz ing exi sts would be personally 
not if ied of any pending appl icat ion of herb icides with grazing res tric
tions . Th i s  would be accompl ished by BPA personnel contacting owners/
occupants personally . Once personal contact has been made a completed 
and signed not ice would be left as a reminder . When personal contact 
cannot be made a completed notice would be lef t at the res idence, 
at tached to the door . If  after a week no response i s  received , an add i 
tional ef fort would be made to contact the owner/occupant . Owner res
ponse would be requ ired to conf irm that the notice was received ; a self
addressed envel ope would be attached to facil itate thi s .  BPA would not 

make appl ication of herbicides w i th gra zing restrict ions where personal 
owner/occupant contact has not been made . 

One herbicide that would be used ,  2 , 4-D , is  pos s ibly 
mutagenic and may affect reproduct ion. However , cons idering the diluted 
rates of appl icat ion that would be used and the relatively rap id degra
dation of the chemical in the environment , the risk i s  extremely low for 
human or animal exposure at the doses required to produce these 
effects . Inadvertent exposure to herbicides would be further minimiz ed 
because:  

a .  herbicides would not be intentionally sprayed 

directly into streams , rivers , lakes , and other bodies of water ; 

b .  aer ial appl ication of herbicides would not be 

made wi thin 10 0 feet ( 3 0  m) of a body of water; select ive ground appl i
cation would not be made wi th in 10 feet ( 3  m) , except for trea tment of 
stumps wi th herbicides approved by EPA for use to water ' s  edge ; 

c .  the potent ial for dri ft of herbicides would be 
minimi zed by thi ckening spray mixtures and prohibiting appl ication 
ent irely when wind veloc i ty becomes too great : aer ial appl icat ion i s  
restricted when wind velocity exceeds 6 mph (9. 6 km/h) , and ground 
appl ication cannot take place when the velocity exceeds 10 mph (16 kmph ) ; 

d .  appl icat ion would not be made during heavy rain 
or under the threat of heavy ra in to minimi ze the movement of herbicides 
by s urface runoff and to prevent contact herbicides from being washed 
off fol iage before being absorbed by the target vegetation ;  

e .  the maximum release height for aerial applica
tion would be 160 feet above ground ; and 
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f. all herbicide containers are r i nsed three times 
before di sposa l. The resulting r inse solution is combined wi th the her
b ic ide solu tion pr ior to appl icat ion . 

Acc idental spills of a her bicide may occur. Such spills 

have a potent i al to cause extensive vegetat ion kill on and off the 
right-o f-way. Cleanup and containment procedures are established which 
are designed to l imit the adve rse impac ts of such an occur rence . 

Adverse envi ronmental impact could also resul t f rom the 
misappl ication of her bicides . Inadver tent appl icat ion or dr i f t  of her
bicides off the right-of-way would , of cours e,  affec t nont arget vegeta
tion .  The inc idenc e and sever i ty of misappl icat ion would be m in imi zed 
by the maintenance of buffer zones ,  dr ift control add i t ives , and other 
measures prev iously discussed . All repor ts of accidental spr aying off 
the r ight-o f-way would be invest iga ted by BP A inspectors ,  samples of 
soil and vegetat ion for independent analys is taken when requ ired , and 
compensat ion made for actua l damages . 

Ma int enance of elec tr ical equ ipment would be per formed as 
discussed in I I . B . 2 . above . 

5 .  Mul tiple Vegeta tion Control Techniques 

This alternat ive would combine hand and mechanical cutting 
w i th her bi cide use to max imize efficiency and minimize env i ronmental 
impact. For . exampl e :  whe re the greatest selectivity is des ired ,  hand
cutting and stump treatment would be u t i l i zed ; where selectivi ty is 
stil l des i rabl e ,  access is not a problem , and her bicide use would pre
sent l i ttle hazar d ,  select ive methods of her bicide appli cat ion would be 
uti l ized ; whe re selectivity is not a factor (such as dense , uni form 
stands of trees) , access is a problem, and her b icide use wou ld pr esent 
l i ttle haz ard , a e r i al appl ica tion of herbicides would be u t i l i zed . 
Because the ha zar d  of inadvertent exposur e is minimal a t  substations , 
BPA would use herbicides the re with no adverse envi ronmenta l impact 
expected. As compar ed to exclusive reliance on her bicides , thi s  alter 
nat i ve wou ld introduce less tota l her bic ides into the envi ronment and 
a llow the flex ib i l i ty to minimize the po tent ial for hazardous expo
s ures.  As compared to the exclus ive use of hand and mechanical cutting , 
thi s  alternat ive would reduce the use of access roads and r esul t ing 
envi ronmental impact .  The refor e ,  this al ternat i ve is the environment
ally pr efer a ble a l ternative . 

The transmission l ine r i ghts-of-way and SUbstat ions where 
vegeta tion would be controlled , the vegetation management me thod tha t 
would be used , and the her bic ides and amounts that would be used are 
l isted in Table 5 .  In tota l ,  BPA would control vegeta t ion on approxi
mat ely 18 , 6 46 acres (7 , 454 ha) or 22 . 4  per cent of the 83 , 371 acr es 
(33 , 34 8  h a )  in the BPA system that requ i r e  per i odic control . Of this,  

approx imately 1 , 7 35 acres (7 0 2  ha ) or 9 . 3 per cent would be cont rolled by 
hand and mechanica l  cutting ;  approx ima tely 13 , 321 acres (5 , 35 3  h a )  or 
71 percent by selec t ive ground appl ica tion of her bicides; and approx i 
ma tely 3 , 680  acres (1, 4 8 9  h a )  or 19 . 7  pe rcent by aeria l  appl icat ion of 

I I -17 



her b ic ides . For the remaini ng 6 4 , 725 acres ( 25 , 890 h a )  in the BPA sys
tem that requ ire regular vegeta t ion contr ol , BPA plans no cont rol meas
ures in FY 1981 . Unforeseen c i rcumstances may develop pr ior to the 
implementat ion of this proposal tha t  could change ind iv idual components 
of the program . 

BPA would util ize the her bici des ident i fied in Table 4 .  
These her b ic ides would be applied by the techn iques d iscussed in 
sect ions I I . B . 3. and IV.B.2. , includ ing all mi tiga tion measures and 
meas ures to prevent inadver tent exposure. To fur ther reduce the po ten
t ia l  of exposing people and livestock to her b icides, all r ights-of-way 
to be aer ially sprayed would be preflown by the contr actor and a BPA 
inspector to ident ify areas not to be spr ayed such as near res idences , 
bod ies of water , recreation areas,  and rangeland. To test the effec
tiveness of these measures , BPA would per iodically moni tor the fa te and 
persistence of appl ied herb ic ides . 

Where BPA transmission l ines traver se forested a reas , and 

the adjoining proper ty owners are conducting an act ive weed control pro
gram, BPA would cooper a te in the control and eradicat ion of declared 
nox ious weeds on i ts r igh ts-of-way. BPA would control noxious weeds 
around its transmission l ine structures on cul t iva ted land when the 
grower requests i t  to.  BPA would use maintenance crews to control the 
weeds,  cont r a c t  w i th a county weed control agent or weed distr ict,  or 
supply her bic ide to the proper ty owner for him to apply • 

. BPA would encour age the mul t iple use of its r igh ts-of-way 
and j oin in land use agreements wi th landowner s. Any benefic ial use of 
the land that would not confl ict with ma int ain ing a safe and rel iable 
t ransmission system would be acceptable.  Also, i f  a landowner obj ects 
to BPA vegetat ion management methods , BPA will j o in in a Tr ee and Br ush 
Agreement allowi ng the owner to assume responsibil i ty for the vegetat ion 
on the r ight-of-way . Benefits assoc iated w i th the multiple use of BPA 
rights-of-way a re ( 1 )  more product ive use of the r ight-of-way land , 
(2) reduct ion o f  ma intenance costs and t i me,  and (3 ) r educt ion o f  her 
bic ide use .  

To fur ther fac il i tate mult iple use, BPA would also coop
erate wi th land management agencies having j ur isdict ion over public 
lands w i th r igh ts-of-way . Al so , BPA would coor dinate herbic ide appl ica
tion on Ind ian reserva tions and publ ic lands on a site-spec ific basis 
with the appropr iate Ind ian tr ibe or l and management agency .  

Ma i ntenance of electr ical equ ipment would be pe r formed as 
di scussed in I 1.B . 2  above . 

II-18 
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TABLE 5 

BPA's FY 1 98 1  R I GH T  OF WAY MANAG E M E N T  P R OG RAM B Y  

COUNTY A N D  TR ANSM I SS ION L I N E  

STATE O F  Oregon Po r t land Area 

Area of each Management Method 

County Hand Cut ting 
Herbicide 

Herbicido 

1/ Aerial Selective 
Truosrni ssion Line 

acres/ha. acres/ha. acres/ha.  

C l a ckama s 

Big Eddy-Oregon C i ty 1 /  . 4  Banve l 5 2 0  
6 1 / 4  - 82 / 1  3 9 9 /  161 . 4  B a nvel 7 2 0  

B i g  E ddy-trou t d a le 2/ . 8  B a nve l 5 2 0  
44/5 - 6 6 / 5  5 3 8 /  2 1 7 . 7  Banvel 7 2 0  

Os t ra nde r - P earl 5 /  2 . 0  Banve l 5 2 0  
6( 1 - 1 0 / 4  7 5 /  30 . 3  Danvel 7 20 

Pearl -Na don 4/ 1 . 6  Ba nve l 5 20 
If/ 3  - 2 1 / 3  108/ 43 . 7  D a nvel 7 2 0  

Col umb i a  

Kee l er-Al l s  ton 7 /  2 . 8  Weedone 1 7 0  
1 7 / 3  - 1 8 / 3  A/R 9 5 /  38 . 4  Wee d one 1 7 0 
2 0 / 2  - 42/2 

s t .  Johns-S t .  Helens 1 /  . 4  Baovel 5 2 0  
1 2 / 2  - 2 2 / 3  A/R 6 /  2 . 4  Ba nve l 7 2 0  

S t . lIelens T a p  t o  
Longvi ew-A s t o r i a  4/ 1 . 6  B a nvel 5 2 0  

1 / 1  - 2 3 / 2  A/R 1 6 /  6 . 5  Danve l 7 2 0  

1 / - Requires s t ump t rea tment o f  resprout ing spec ies . 

2:) Weed con trol . This includes noxious weed cont rol o n  r ight-o f-way 
and wee� c on t rol a round s t ruc tures in a gricul tural land . 

e 

Appl ication per Line 

gal / l iwr I Ib/kg -----.--� 

3/ 1 1  
399 / 15 1 0  

6 /  23 
5 38/ �037 

15/ 57 
75/ 284 

1 2 / 45 
1 0 8 /  409 

: 

28/ 106 
9 5 /  360 

3 /  1 1 
6 /  2 3  

1 2 /  45 
16/ 6 1  



STATE O F  Oregon 

County 

Transmission L i ne 

Coos 

Fa i rvi ew-Bandon #1 
SS - SS 

Fai rview-Bandon #2 
SS - SS 

H H 
Res ton-Fa i rview #1 I N 

9 / 6  - 30/8  0 

Res ton-Fa i rview #2 
1 1 / 1  - 1 1 / 4  
1 6 / 2  - 1 7 / 2  
2 7 / 3  - 2 7 / 5  

�oug l a s  

A lvey-Re ston 
21/6 - SS 

Res ton-Fa i rview #1 
2 / 1  - 9 / 6  

e 

TABLE 5 ( con t ' d )  

BPA's F Y  1 98 1  R I GHT O F  WAY MANAGEM ENT P R OG R AM BY 

COU NTY AND TR ANSM I SS I ON L I N E  

Po rt land Area 

Area of each Management Method 

Herbicide 
Hand C u t t i ng 

Aerial Select ive 

acres/ha. 1 /  acres/ha. acres/ha. 

2 0 /  8 . 1  
190/  7 6 . 9  

1 0 /  4 . 0  
70/  2 8 . 3  

5 /  2 . 0  
395/  159 . 8  

1 8 /  7 . 3  

2 0 /  8 . 1  
200/ 80 . 9  

160/ 64 . 7  

e 

Herbicide 

� --�--.-

Weedone 1 7 0  
To rdon 1 0 1  
Tordon 1 0K 

Weedone 1 7 0  
Tordon 1 0 1  
To rdon 1 0K 

We edone 1 7 0  
To rdon 1 0 1  
Tordon 1 0K 

Tordon 1 0 1  
Tordon 1 0K 

Weedone 1 7 0  
Tordon 101 

Tordon 101 
Tordon 10K 

--� 

Applicat ion per Line 

gal /l i ter 1 Ib/kg 

80/ 303 
1 9 0/ 7 1 9 

300/ ] 36 

40/  15 1 
70/  265  

200/  91  

20/  7 6  
395 / 1 495 

1000/  4 5 4  

1 8 /  6 8  
50/ 23 

80/ 303 
200/ 7 5 7  

160/ 606 
300/ 136 

e 
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STATE O F  Orego n  

County 

Transmission Line 

--�---------------- - --------

Lane 

Ma rion-Alvey 
39 /2  - SS 

Ma rion-Lane 
SS - SS 

Alvey-Res ton 
SS - 21/6  

Lane-Tahkenitch #1 
SS - SS A/R 

L inn 

Salem-Albany III 
14/6 - SS 

Ma rion-Alvey 
SS - 39 /2  

Sant iam-Alvey 
SS - 39/3  

--- ---

e e 
TABLE 5 ( c on t ' d ) 

BPA's FY 1 � 1  R I GH T  OF  WAY MANAGEM ENT P R OG RAM BY 

COUNTY AND TRANSM ISSI ON L I N E  

Po r t land Area 

Area of each Managem tlnt Method 

Herbicide Appl ication per L i n e  
Hand Cutt ing Herbicide 

A erial Sel ective 

acres/ha.  1:./ 
__

__ acres/ha. acres/ha. gal / l i ter 1 Ib/kg 
-------- ---

3/ 1 . 2  Banvel 520 9/ 34 
247/  99 . 9  Banvel 720 247/  935  

130/ 52 . 6  Banve l 720 1 30/ 492 

5 /  2 . 0  Weedone 1 7 0  20/ 76 
65/  26 . 3  To rdon 101  65/ 246  

25/ 10 . 1  Weedone 1 7 0  100/ 3 7 8  
50/ 20 . 2  Tordon 101 50/ 189 

Tordon 10K 300/ 1 36 

1/ . 4  Banvel 5 20 3/  11  
5 /  2 . 0  Banvel 720 5/  19  

2/ . 8  Banvel 520 6/  23 
148/ 59 . 9  Banvel 720 148/ 560 

300/ 121 . 4 Banvel 720  300/ 1 1 36 



STATE O F  Oregon 

County 

Transmission l i ne 

Ma d on 

McNa ry-Santiam #2 
157/4  - 180/ 1 

P earl -Ma rion 
21/3 - 39/5 

Salem-Al bany III 
H SS - 14/ 6 
H 
I N Mu1 tnoma h N 

Big  Eddy-Troutdale  
66/5  - 7 7/ 3  

Kee l e r-Al l s ton  
7 / 4  - 10/4  

St . Johns Tap to Keel e r  
Oregon City #2 

2/1  - 5 / 1 1  

St . Johns -St . He lens 
2/3 - 12/2 A/R 

e 

TABLE 5 (cont ' d )  
BPA's FY H 8 l  R I GHT O F  WAY MANAGEMENT PROG R AM BY 

COUNTY AND TRANSM I SS ION L I N E  
Po rt land Area 

Area of each Management Method 

Herbicide 
Hand Cutti ng Herbicide 

Aerial Selective 

acres/ha'l /  acres/ha. acres/ha. 

300/ 121 . 4 Tordon 101  
2 , 4-0  Amine 

20/ 8 . 1  To rdon 101  

6/ 2 . 4  Banvel 520 
1 1 7 /  47 . 3  Banvel 7 20 

1/  . 4 Banvel 520 
8/  3 � 2 Banve l 720  

160/ 64 . 7  Banve l 720  

1 /  . 4  Weedone 1 7 0  
5 /  2 . 0  Weedone 1 7 0  

5 /  2 . 0  Banvel  520 
5/ 2 . 0  Banve 1 720  

3/  1 . 2  Banvel 520 
10/ 4 . 0  Banve l 720  

e 

Application per Line 

gal /l iter I Ib/kg 

600/22 7 1  
150/ 568  

20/  7 6  

18/ 68 
1 1 7  / 443 

3/ 1 1  
8/ 30 

160/ 606 

4/ 15 
5/  19  

15/ 5 7  
5/  19  

9/  34  
10/ 38 

e 
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STATE O F  Oregon 

County 

Tran smission Line 

-

Po lk  

S a l em-Albany #2 
SS - 20/2 

Sa lem-Til lamook 
SS- 35/2 

Til l amook 

Salem-Ti l l amook 
39/1  - SS 

H H I Forest  G rove-Ti l lamook tv 
LV 3/ 1 - SS A/R 

Wa shington 

Kee ler-Allston 
1 / 3  - 7 / 4  
10/4  - 1 7 / 3  
1 8 / 3  - 20/2 

Yamhi l l  ---

S a l em-Ti l lamook 
35/2 - 39/ 1 

Ca rlton-Til l amook 
ss - 1 3 / 1  

e 
TABLE 5 ( con t ' d )  

BPA's FY 1 9  8 l R I G H T  O F  WAY MANAG E M ENT PROGRAM BY 

COU NTY AN D T R ANSM I SS I ON L I N E  

Por t land Area 

Area of each Managem e n t  Method 

Herbicide 
H a nd C u t t i ng Herbicide 

Aeriul Selective 

acres/ha. 1 / acres/ha. acres/ha. 

e 

Appl ication per Line 

gal/ I i  ter I Ib/kg 
--'- - ---- - -���� -----.. �--.- �����--- -� -_ .. _-

2/ . 8  Banve l 5 20 6/ 23 
18/ 7 . 3 Banvel 720 18/ 68 

1 /  . 4  Banve l 520  3/  11  
9/  3 . 6  Banve l 7 20 9/ 34 

1/  . .  4 Banve l 520 3/  1 1  
9/ 3 . 6  Banvel 720 9/ 34 

3/ 1 . 2  Banve l 520 9/  34 
27/  10 . 9  Banve l 720 27/  102 

2/  . 8  Weedone 1 7 0  8/ 30 
40/ 1 6 . 2  Weedone 1 7 0  40/ 1 5 1  

1 /  . 4  Banve l 520  3/  11  
9/  3 . 6  Banvel 720 9/  34 

3/ 1 . 2  Banvel  5 20 9 /  3 4  
2 7 /  10 . 9  Banvel 720 27/  102 

----



H H I 1'0 -I"-

STATE O F  Washington 

County 

Transmission L i n e  

C l a rk -.--

McNa ry-Ros s  
161/ 1 - 176/2  

N .  Bonnev i l le-Ro s s  #1  
15/5  - 36/ 1 

Skamania 

McNa ry-Ros s  
144/2 - 149 / 3  

N .  Bonnev i l l e -Ros s  # 1  
1 / 1  - 15/4 

e 

TABLE 5 (cont ' d ) 
BPA's FY 1 9 8 1 R I GHT OF  WAY MANAGEM ENT P R OG R AM BY 

COU NTY AND TRAN SM I SS I ON L I N E  

Portland Area 

Area of each Management Method , , 

Herbicide Application per Line 
H and C u t t i ng Herbicide 

Aerial Selective 

acres/ha. 1 /  acres/ha. acres/h a .  g a l  / I i  te�_
� 

... 1 Ib/kg 

5 /  2 . 0  Banvel 520 15/ 5 7  
27/  10 . 9  Banve l 720 27/  102 

76/ 30 . 7  Tordon 101  152/  5 7 5  
2 , 4-D 38/ 144 

230/ 9 3 . 1  Banve1 7 20 230/ 8 71 

5 /  2 . 0  Banve l 520 15/  57  
95/  38 . 4  Banve l 720 95/  360 

324/ 131 . 1  Tordon 101  648/2453 
2 , 4-D 162/ 6 1 3  

160/ 64 . 7  Banvel 7 20 160/ 606 

e e 
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STATE O F  Was hington 

County 

Transmission L i ne 

Che lan 
---

Chief Jos eph-Monroe 
f rom 64/5 to 80/1 

C l a l l am 

Fa i rmount-Port Angeles  No . 2 
f rom 4/3 to 2 7 / 8  

P o r t  Ange l e s -Sappho No . 1 
f rom 1 / 1  to 42/10 

Cowl i tz 
----

Lexington-Longview No . 1 
f rom 1 / 1  to 9 / 9  

e e 
TABLE 5 (con t ' d ) 

BPA's F Y  l !Bl R I GHT OF  WAY MANAG E M E N T  P R OG R AM BY 

COU NTY AND TRANSM I SS I ON L I N E  

Sea t t l e  Area 

Area of each Management Method 

Herbicide Application per L i n e  
H a nd Cutting Herbi cide 

Aerial  Selective 

acres/ha· l / acres/ha. acres/ha. gal/liter 1 Ib/kg 

20/ 8 . 1  Tordon 101  20/ 7 6  
100/ 40 . 5  Banve l 4WS 50/  189 

2 , 4-D Amine 100/ 3 7 9  

2 0 /  8 . 1  Tordon 101  20/ 76  
100/ 40 . 5  Banve l 4WS 50/ 189 

2 , 4-D Amine 100/ 3 7 9  

20/ 8 . 1  Tordon 101  20/ 76 
100/ 40 . 5  Banvel 4WS 50/  189 

2 , 4-D Amine 100/ 3 7 9  

10/ 4 . 1  Tordon 101 10/  38 
50/  20 . 2  Bauvel 4WS 25/  95 

80/ 32 . 4'!:/ 2 , 4-D Amine 50/ 1 89 
Banvel 4WS 20/ 76 
2 , 4-D Amine 40/ 1 5 1  
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STATE OF Washington 

County 

Transmission Line 

Cowl i tz ( cont . )  

Longview-Cheha l i s  No . 1 
f rom 7 / 7  to 12/2  

Paul-Al l s ton No . 2 
f rom 2 9 / 1  to 5 5 / 4  

G rays Ha rbo r  

Olympia -Abe rdeen No . 3 
from 13/4  to 46/3 

King 

Chi e f  Joseph-Monroe No . 1 
from 80{1 to 100/ 2 

e 

TABLE 5 (cont ' d ) 
BPA's F Y  1 9 81 R I GHT OF WAY MANAG E M E NT P R OG R AM BY 

COUNTY AN D TRANSM ISSION L I N E  

Sea t t le Area 

Area of each Management Method 

H erbicide 
Hand Cutti ng Herbicide 

Aerial Selective 

acres/ha. 1 / acres/ha. acres/ha. 

16/ 6 . 5  Tordon 1 0 1  
80/ 32 . 4  Banve l 4WS 

50 . 2?:"/ 2 , 4-D Amine 
1 24/ Banvel 4WS 

2 ,  L�-D Amine 

20/ 8 . 1  Tordon 101  
100/ 40 . 5  Banvel 4WS 

80 . 9?:"/ 2 , 4-D Amine 
200/ Banvel 4WS 

2 , 4-D Amine 

278/ 1 12 . 5?:"/ Banve l 4WS 
2 , 4-D Amine 

10/ 4 . 1 Tordon 101  
50/  20 . 2  Banve l 4WS 

2 , 4-D Amine 

e 

Appl ication per L i n e  

1 Ib/kg gal / l i ter 
L---

16/  61  
40/  151  
80/  303 
31/  1 1 7  
6 2 /  235 

20/ 7 6  
5 0 /  189 

100/ 3 7 9  
5 0 /  189 

100/ 3 7 9  

9 5 /  360 
189/ 7 1 5  

10/ 38 
25 / 95 
50/ 189 

e 
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STATE OF Washington 

County 

Transmission Line 

----------------.--.--------�---�-------��---

King ( cont . ) 
Covington-Co lumb i a  No . 3 
from 1/1  to 44/ 2 

Covington-Duwamish 
f rom 1/ 1 to 9/5  

Covington-Wh i te River 
from 1/ 1 to 8/4 

Raver-Covington No . 1 & 2 
from 1/1 to 10/6  

Rave r-Monroe No . 1 
from 1/1  to 65/ 5  

Raver-Paul No . 1 
f rom 1 / 1  to 14/3 

e 
TABLE 5 ( cont ' d ) 

BPA's FY 1 00 1 R I GHT OF WAY MANAG EMENT PROG RAM BY 

COUNTY AND TRANSM I SS I ON L I N E  

Sea t t l e  Area 

Area of each MilOagement Method 

Herbicide 
H a nd Cutting Herbicide 

Aeri al Selective 

acres/ha. 1 / acres/ha. acres/ha. ----------

20/ 8 . 1  Tordon 101 
100/ 40 . 5  Banvel 4WS 

2 , 4-D Ami ne 

8/ 3 . 2  Tordon 101 
40/ 1 6 . 2  Banvel 4WS 

2 , 4-D Ami ne 

16/ 6 . 5  Tordon 101  
83/ 33 . 6  Banve l 4WS 

2 , 4-D Amine 

20/ 8 . 1  Tordon 1 0 1  
100/ 40 . 5  Banve l 4WS 

2 , 4-D Amine 

20/ 8 . 1  Tordon 1 0 1  
100/ 40 . 5  Banvel 4WS 

2 , 4-n Amine 

20/ 8 . 1  Tordon 1 0 1  
100/ 40 . 5  Banvel 4WS 

2 , 4-D Amine 

e 

Application per Line 

gal / l i ter I Ib/kg ------------

20/ 7 6  
5 0/ 189 

100/ 3 7 9  

8/  30 
20/ 7 6  
40/ 15 1 

16/  61  
42/  159 
83/ 314  

20/ 7 6  
5 0 /  189  

100/  379  

20/ 7 6  
5 0 /  189 

100/ 3 7 9  

20/ 7 6  
50/ 189  

100/ 379  
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STATE O F  Washingt on 

Cou n l Y  

Transm i ssion L i n e  

�ing ( cont . )  

Roc ky Reach-Map le Va ll ey No . 1 
f rom 89/2  to 128/ 5 

S i ckler-Raver No . 1 
f rom 83/1  to 1 1 7 / 3  

Ta coma-Rave r No . 1 & 2 
f rom 2/5 to 15/4 

Kit s a£ 

Kitsap- Bremerton No . 1 
f rom 1 / 1  to 4/20 

01ympia-kitsap No . 3 
from 43/ 1  to 5 1/ 2  

e 

TABLE 5 ( c ont ' d ) 
BPA's FY 1 9  8 lR I GHT OF  WAY MANAG E M ENT P R OG RAM BY 

COUNTY AND TR ANSM ISS ION L I N E  

Sea t t l e  Area 

Area of each Management Method 

H a nd CUlli ng 
H erbicide 

Herbicide 
Aerial Selective 

acres/ha. 1/  acres/h a .  acres/ha. 

60/24 . 3  Tordon 1 0 1  
300/ 121 . 4  Banvel 4WS 

2 , 4-D Amine 

60/24 . 3  To rdon 101  
300/ 121 . 4  Banvel  4WS 

2 , 4 -D Amine 

20/ 8 . 1  Tordon 101  
100/ 40 . 5  Banvel 4WS 

40 . 5�/ 2 , 4 -D Amine 
100/ Banvel 4WS 

2 , 4-D Amine 

7 /  2 . 8  Tordon 1 0 1  
1 8 /  7 . 3  Banve l 4WS 

2 , 4-D Amine 

20/ 8 . 1  To rdon 1 0 1  
100/ 40 . 5  Banve l 4WS 

2 , 4 -D Amine 

e 

Application per L i ne 

gal/l i ter J Ib/kg 

60/ 227  
150/ 568  
300/ 1 136  

60/  227  
1 5 0/ 568  
300/ 1 136  

20/ 7 6  
5 0 /  189 

100/ 379 
25/ 95 
50/ 189 

7/ 26 
9/  34 

18/ 68 

20/ 7 6  
5 0 /  189 

100/ 3 7 9  

e 
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STATE OF Washington 

COllnty 

Transmission Line 

-�-�---�-����-�---.-�---------------

Kittitas  

Rocky Rea ch-Mapl e  Va l l ey No . 1 
f rom 7 5 / 1  - 89/2  

S ickler-Raver No . 1 
f rom 7 6 / 1  - 8 3 / 1  

H H Lewis  I 
N 
,-!l 

Cheha l i s -Centra l i a  No . 2 
f rom 10/5 - 15/20 

Cheha l i s -Mayfield No . 2 
from 1 / 1  - 22/4 

Cheha l i s -Olymp i a  
from 1 / 1  - 14/ 1 

e 
TABLE 5 ( cont ' d ) 

BPA's F Y  1 9 81 R I GHT OF  WAY MANAG E M ENT P R OG R AM BY 

COUNTY AND TRANSM I SS I ON L I N E 

Sea t t le Area 

Area of each Management Method 

H erbicide 
Hand Cutting Herbicide 

Aerial Selective 

acres/ha . acres/h a .  acres/h a .  
, , 

16/  6 . 5  To rdon 101 
80/ 32 . 4  Banvel 4WS 

2 , 4-D Amine 

20/ 8 . 1  To rdon 101  
100/ 40 . 5  Banvel 4WS 

2 , 4-D Amine 

8/ 3 . 2  To rdon 1 0 1  
40/ 16 . 2  Banve l 4WS 

2 , 4-D Ami ne 

20/ 8 . 1  To rdon 101 
100/ 40 . 5  Banvel 4WS 

32 . 4?"/ 2 . 4-D Amine 
80/ �a�':r} Aiti\l� , 

20/ 8 . 1  Tordon 1 0 1  
100/ 40 . 5  Banvel 4WS 

24 . 3?"/ 2 , 4-D Amine 
60/ Banvel 4WS 

2 , 4-D Amine 

e 

Application per L i ne 

gal/ l i ter 1 Ib/kg 

16/  61  
40/ 151  
80/ 303  

20/ 76 
50/ 189 

100/ 3 7 9  

8 /  3 0  
2 0 /  7 6  
40/ 1 5 1  

20/ 76 
50/  189 

1001 319  
20/  7 6  
40/  1 5 1  

20/ 76  
50/  189  

100/ 3 7 9  
1 5 /  5 7  
30/  1 1 4  
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STATE O F  Was hington 

County 

Transmission Line 

Lewis ( cont . ) 
Mos sy Ro ck-Cheha l i s  No . 1 
f rom 7/ 1  to 1 1/9  

Paul -Al l s ton No . 2 
f rom 1 / 1  to 2 9 / 1  

Rave r-Paul No . 1 
f rom 64/5 to 70/6 

Ma s on 

Olympia-Ki tsap No . 3 
from 20/3 to 43/ 1 

Olympia -Port Angeles  No . 1 
f rom 20/4 to 32/5 

e 

TABLE 5 ( cont ' d ) 
BPA's FY 1 9 81  R I GHT OF  WAY MANAG E M E NT P R OG RAM BY 

COU NTY AND TR ANSM ISS ION L I N E  

Seat t l e  Area 

Area of each Management Method 

Herbicide 
Hand Cutting Herbicide 

Aeriill Selective 

acres/ha. 1 / acres/ha. acres/ha, 
'-- � ---- _L-. _L..- �----

8/  3 . 2  Tordon 1 0 1  
40/ 1 6 . 2  Banvel 4WS 

2 , 4-D Amine 

40/ 1 6 . 2  Tordon 1 0 1  
198/  80 . 1  Banvel 4WS 

800/323 . 8�/ 2 , 4-D Ami ne 
Banvel 4WS 

100/ 2 2 , 4-D Ami ne 
40 . 5-/ Banve l 4WS 

2 , 4 - d Amine 

10/  4 . 1  To rdon 101  
50/  20 . 2  Banvel 4WS 

2 , 4-D Amine 

40/ 1 6 . 2  Tordon 1 0 1  
200/ 80 . 9  Banvel 4WS 

2 , 4-D Ami ne 

102/ 4 1 . 3�/ Banve1 4WS 
2 , 4_D Ami ne 

e 

Application per Line 

gal /l i ter 1 Ib/kg 

8/ 30 
20/ 7 6  
40/ 1 5 1  

40/ 1 5 1  
99/  375  

198/  750  
200/  757  
400/ 15 14 

25/ 95 
5 0/ 1 89 

10/  38 
25/ 95 
50/ 189  

40/  15 1 
100/  379  
200/  757  

26/ 98 
5 1/ 193  

e 
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STATE O F  Washington 

County 

Transmission L i n e  

Pad f i c  

Cheha l i s -Raymond 
f rom 21/8  to 45/12  

Ho lcomb-Nas e l le No . 1 
f rom 1 / 1  to 2 1 / 1 1  

H H Na s e l le-Long Beach No . I 
lJJ f rom 12/3  to 1 7 / 9  ...... 

Na s e l le Tap to Longview-
Asto ria  No . 1 
f rom 3 1 / 1  to 35/2 

Pierce 

O lymp i a -Grand Coulee No . 1 
f rom 21/5  to 54/4 

Olympia-White River 
f rom 2 1/5 to 5 1/5 

e 
TABLE 5 ( cont ' d ) 

BPA's F Y  1 �1 R I G H T  O F  WAY MANAG EMENT P R OG RAM BY 

COUNTY AND T R ANSM I SS ION L I N E  

Sea t t l e  Area 

Area of each Management Method 

Herbicide 
Hand C u t t i ng H erbicide 

Aerial Selective 

acres/ha. 1 / acres/ha. acres/ha. 
----�------- ------_ ... _-- - --- ---- --- -- -----------------------

60/ 24 . 3�/ Banve l 4WS 
2 , 4-D Amine 

20/ 8 . 1  Tordon 101  
100/ 40 . 5  Banvel 4 WS 

41/ 2/ 2 , 4-D Amine 
16 . 6- Banve l 4WS 

2 , 4-D Amine 

10/  4 . 1  Tordon 101  
50/  20 . 2  Banve l 4WS 

2 , 4-D Amine 

4/ 1 / 6  Tordoll 101  
Banvel 4WS 
2 , 4-D Amine 

30/ 12 . 1  Tordon 101  
150/  60 . 7  Banvel 4WS 

2 , 4-D Amine 

200/ 80 . 9'!:./ Banvel 4WS 
2 , 4-d  Amine 

e 

Application per L i n e  

gal / l i ter  1 Ib/kg 

15/ 5 7  
30/ 1 14 

20/ 7 6  
50/ 1 8 9  

100/ 3 7 9  
1 1 /  42 
2 1 /  7 9  

10/  38 
25 / 95 
50/ 189  

4/  15 
10/ 38 
20/ 76 

30/ 1 1 4  
7 5 /  284 

150/ 568 

50/ 189 
100/ 379 



H H I w N 

STATE O F  Washington 

County 

Transmission L i n e  

Pierce ( cont . )  

Rave r-Paul No . 1 
f rom 14/3 to 48/1  

Ta coma - Cowlitz  Tap to 
Cheha l i s -Covington No . 1 
f rom 1 / 1  to 6 / 12 

Ta coma - Cowl itz Tap to 
Olympia-White River No . 1 
from 1 / 1  to 6 / 13 

Skagit 

Mon roe-Cus te r No . 1 
f rom 34/4 to 60/3 

Monroe-Custer No . ,  2 
from 34/4 to 59/5  

e 

TABLE 5 ( cont ' d ) 
BPA's FY 1 9  8l R I GHT OF  WAY MANAG E M E N T  PROG RAM BY 

COUNTY AND TR ANSM ISS ION L I N E  

Sea t t l e  Area 

Area of each Managem ent Method 

Herbicide Applicat ion per L i n e  
H a nd C u t t i ng 

Aeria l  

acres/ha.  1:./ acres/ha. 
�----.-. 

40/ 16 . 2  

600/242 . 8?) 

8/  3 . 2  

8/  3 . 2  

36/ 14 . 6  

36/ 14 . 6  

e 

H erbicide 
Selective 

acres/ha. gal/l i ter 
-----�-- � - -�--- - -� �---- � - -

Tordon 1 0 1  4 0 /  151  
200/ 80 . 9  Banvel 4WS 100/ 3 7 9  

2 , 4-D Amine 200/ 7 5 7  
Banve l 4Ws 150/ 568  
2 , 4-D Amine 300/ 1 1 36 

To rdon 101  8/  30 
40/ 16 . 2  Banve l 4Ws 20/ 76  

2 2 , 4-D Amine 40/ 1 5 1  
5 0/ 20 . 2-/ Banve1 4WS 13/  49  

2 , 4 -D Amine 25/ 95 

To rdon 101 8/ 30 
40/ 16 . 2  Banve l 4WS 20/ 76  

2 2 , 4 -D Amine 40/ 15 1 
48/ 19 . 4-/ Banvel 4WS 12/ 45 

2 , 4-D Amine 24/ 9 1  

To rdon 101 36/ 136 
180/ 72 . 8  Banvel 4WS 90/ 341 

2 , 4 -D Amine 1 80/ 6 8 1  

To rdon 101  36/ 136  
180/  72 . 8  Banvel 4WS 90/ 341 

2 , 4-D Amine 180/  68 1 

�J Ib/kg 

e 



e 

STATE O F  Washington 

County 

Transmission L i ne 

Snohomish 

Chief  Jos eph-Monroe No . 1 
from 100/ 2  to 1 2 1 / 4  

C h i e f  Jos eph-Snohomis h  NO . 3 & 4 
from 100/ 3 to 105 / 1  

H Jim Creek Service  H from 1 / 1  to 10/5  I 
u..> 
u..> 

Rave r-Monroe No . 1 
from 65/5  to 74/4  

Snohomish-Murray No . 1 
from 1 / 1  to 1 B / 6  

Snohomish-Bothel l  No . 1 
from 1 / 1  to B/ l l  

e 
TABLE 5 ( cont ' d ) 

BPA's FY ,9Sl R I GH T  OF  WAY MANAG EMENT P R OG R AM BY 

COU NTY AND TRANSM I SSION L I N E  

Seattle  Area 

Area of each Management Method 

H and Cutt ing 
Herbicide 

Herbicide 
Aerial Selective 

acres/h a .  1 / acres/ha. acres/h a .  

12/ 4 . 9  Tordon 101 
53/ 2 1 . 4  Banve l 4WS 

2 , 4-D Ami ne 

4/  1 . 6  To rdon 101  
20/ B . l  Banve l 4WS 

2 , 4-D Amine 

12/ 4 . 9  Tordon 101 
60/ 24 . 3  Banve l 4WS 

2 , 4-D Amine 

B /  3 . 2  Tordon 101  
40/  16 . 2  Banve l 4WS 

2 , 4-D Amine 

10/  4 . 1 To rdon 1 0 1  
50/  20 . 2  Banve l 4WS 

2 , 4-D  Amine 

10/  4 . 1  To rdon 101  
50/  20 . 2  Banvel 4WS 

2 , 4-D Amine 

e 

Appl ica tion per L i n e  

gal/ l i ter I Ib/kg 

12/ 45 
2 7 /  102 
5 3/ 201 

4/ 15 
10/ 3B  
20/ 7 6  

1 2 /  45 
30/ 114  
60/  227  

B /  3 0  
20/ 76 
40/ 151  

10/  3B  
25 / 95 
50/ IB9  

10/  3B  
25/ 95 
50/ IB9 



STATE O F  Washington 

Cou n t y  

Transmission L i n e  

Thurston -

Cheha l i s -Olympia  No . 1 
f rom 14/ 1 to 30/12  

Olympia-Abe rdeen No . 3 
f rom 1/ 1 to 13/4  

Olympia-Grand Coulee No . 1 H from 1 / 1  to 21/5  H I w -l>-

Olymp i a -White Rive r 
f rom 1 / 1  to 2 1 /5 

Pau l -Olympia 
f rom 1/3 to 21/4  

Raver-Paul No . 1 
from 48/ 1 to 64/5 

e 

TABLE 5 ( c on t ' d ) 
BPA's FY 1 9  8 JR I GHT OF  WAY MANAGEMENT P R OG RAM BY 

COUNTY A N D  TRANSMISS ION L I N E  

Seat t l e  Area 

Area of  each Management Method 

H erbicide 
H and C u t t i ng 

Aerial Selective 

acres/ha . 1 /  acres/ha. acres/h a .  

20/ 8 . 1  
100/ 40 . 5  

20/ 8 . 1  
100/ 40 . 5  

30/ 12 . 1  
150/ 60 . 7  

98/  39 . 72:/ 

200/ 80 . 92:/ 

20/ 8 . 1  
100/ 40 . 5  

300/ 121 . 42:/ 

e 

Herbicide 

Tordon 1 0 1  
Banvel 4WS 
2 ,  L.-O Ami ne 

To rdon 101 
Banvel 4WS 
2 , 4-0 Ami ne 

To rdon � O l .  
Banvel 4WS 
2 , 4-0 Ami ne 

Banvel 4WS 
2 , 4-D Amine 

Banvel 4WS 
2 , 4-D Amine 

To rdon 1 0 1  
Banvel 4WS 
2 , 4-0 Amine 
Banvel 4WS 
2 , 4- 0  Amine 

Appl ication per L i n e  

gal / l i ter T I b/kg 

20/ 7 6  
5 0 /  189 

100/ 379 

20/ 7 6  
5 0 /  1 8 9  

100/ 3 7 9  

3 0 /  1 14 
75/  294 

150/ 5 68 

25/ 95 
49/ 185 

50/ 1 89 
100/ 3 7 9  

20/ 7 6  
5 0 /  189  

100/  3 7 9  
7 5 /  284 

150/ 5 68 

e 



e 

STATE O F  Washington 

Cou n t y  

Transmission L i n e  

- ---� 

Wahkiakum 

Nas e l le Tap to the Longview-
Astoria  No . 1 
from 6 / 1  to 3 1 1 l  

Wha tcom 

Cus te r - I ngledow No . 1 & 2 
from 1 / 1  to 9/6  

H H I Custer-Intaleo No . 1 w V1 from 1 / 1  to 7 / 4  

Custe r - I ntaleo No . 2  
from II I to 7/5  

Monroe-Custer No . 1 
f rom 60/3 to 88/ 1 

Monroe-Custer No . 2 
from 59/5  to 87/4  

e 
TABLE 5 ( cont ' d ) 

BPA's FY 1 9 8 1 R I GHT OF WAY MANAG E M E N T  PROGRAM BY 

COU NTY AND TR ANSM I SS I ON L I N E  

Sea t t le Area 

Area o f  each Management Method 

Hand C u t t i ng 
Aerial 

... 
�res/ha. 1,1 acres/ha. 

-��-

30/ 12 . 1  

16/ 6 . 5  

6/ 2 . 4  

6/  2 . 4  

20/ 8 . 1  

20/ 8 . 1  

Herbicide 

. -

Selective 

acres/ha. 
- -----------��-

150/ 60 . 7  

80/ 32 . 4  

30/ 1 2 . 1  

30/ 12 . 1  

100/ 40 . 5  

100/ 40 . 5  

Herbicide 

L..-

To rdon 101  
Banve l 4WS 
2 , 4-D  Ami ne 

Tordon 1 0 1  
Banvel 4WS 
2 , 4-D Amine 

Tordon 101  
Banve l 4WS 
2 , 4-D Amine 

Tordon 101  
Banvel 4WS 
2 , 4-D Ami ne 

Tordon 101  
Banvel 4WS 
2 , 4-D Amine 

Tordon 101  
Banve l 4WS 
2 , 4- D  Ami ne 

e 

Application per L i n e  

1 Ib/kg gal/l iter 
-

30/ 1 14 
7 5 /  284 

150/ 568 

16/ 61  
40/ 151 
80/ 303 

6/ 23 
15/  5 7  
3 0 /  114  

6/ 23 
15/  5 7  
3 0 /  114  

20/ 76 
50/  189 

100/ 379 

20/ 76 
50/ 189 

100/ 379 



STATE O F  Montana 

Coul lty 

Transrnission Line 

LAKE 

Ka l i spe l l-kerr 
22/ 7 - 35 / 3  

LINCOLN 

Bonners Fe rry-Troy 
1/ 1 - 29/ 2  

H Libby-Conkel ley H I w 1/ 1 - 24/ 1 (j\ 

Noxon-Libby 
12/2 - 70/3  

MINERAL 

Dworshak-Hot Springs 
54/ 1 - 9 3 / 1  

Hl SSOULA 

Hot Springs-Ana conda 
63/ 1 - 80/ 1 

e 

TABLE 5 ( cont ' d ) 
BPA's FY 1 98 1 R I GHT OF WAY MAN�G E M ENT P R OG R AM BY 

COU NTY A N D  TRANSM I SS ION L I N E  

Spokane Area 

Area o f  each Managernent Method 

H erbicide 
H and Cuning Herbicide 

Aerial Selective 

acres/ha. acres/ha. acres/ha. 

3 . 0/ 1 . 2!/ Tordon 101 

10 . 0/ 4 . 0!/ To rdon 101  

37/  14 . 9'i/ Tordon 101  

38/ 15 . 42/ To rdon 101  

5 . 0 /  2 . 01Y Tordon 101  

3 . 0/ 1 . 2Y 100/ 40 . 5�/ Tordon 101 

e 

Application per L i n e  

gai ll i ter I Ib/kg 
"- -"-----

. 1 / . 4  

. 1/ . 4  

3 7 . 0/ 140 . 0  

38 . 0/143 . 8  

. 5/ 1 . 9  

200 . 0/ 75 7 . 0  

e 



H H 
I w --...J 

e 

STATE O F  Mont ana 

County 

Transmission Line 

SANDERS 

Dworshak-Hot Springs 
1 1 7/5 - 122/ 1 

Noxon-Hot Spr ings 
1 / 1  - 5 7 / 1  

Noxon-Libby 
7 / 1  - 12/2  

1/ Ac cess roads . 

e 
TABLE 5 ( c on t ' d )  

BPA's FY 1 001 R I GHT O F  WAY MANAG E M E N T  P R OG R AM BY 

COUNTY AN D TRANSM I SSION L I N E  

Spokane Area 

Area of each Management Method 

H and Cutt ing 
H erbicide 

Herbicide 
Aeria l  Selective 

acres/ha. acres/ha. acres/ha. 

IB . O / 7 . 3)) Tordon 101  

3 . 0/ 1 . 2!/ 100/ 40 . 5�/ 
Tordon 101  

1 4/ 5 . 61/ Tordon 101  

e 

l 
Application per Line 

gal/l i ter 1-- Ib/kg 

1 . 0/ 3 . B  

200 . 0/ 7 5 7 . 0  

14 . 0/ 5 2 . 9  



STATE O F  Montana 

County 

Transmission L i n e  

POWELL 

Hot Spr ings -Anaconda 
42/1  - 48/ 1 

DEEH LODGE 

Hot Sp rings -Ana conda 
134/ 7 - 147/ 1 

H FLATHEAD H I w Columb ia Fa l l s -Trego 00 
18/4  - 28/ 1 

Hungry Ho rse-Co lumbia Falls  
1 / 1  - 7 / 10 

Hungry Horse -Conke l l ey 
1 / 1  - 8/2  

Ka l i sp e l l-Kerr 
34/ 1 - 35/3 

Libby-Conke l l ey 
24/ 1 - 26/4  

Noxon-Libby 
45 / 1  - 46/ 1  

e 

TABLE 5 ( cont ' d ) 
BPA's FY H B l  R I GHT O F  WAY MANAG E M E N T  P R OG R AM BY 

COUNTY AN D TR ANSM ISS ION L I N E  

Spokane Area 

Area of each Management Method 

H and C u t t i ng 
H erbicide 

Herbicide 
Aerial  Selective 

acres/ha. acres/ha. acres/ha. 

2 . 0/ 0 . 8Y Tordon 101  

2 . 0/ 0 . 8Y 200/ 80 . 9%/ Tordon 101  
1/  . 4-/ Te lva r 

4 . 0/ 1 . 6Y To rdon 101  

20 . 0/ 8 . 11./ Ammate XNT 

40 . 0/ 16 . 21./ Armnate XNI 

5 . 0/ 2 . 0Y Tordon 101  

2/  . 8'}.} Tordon 1 0 1  

2 /  ]j Tordon 101  

e 

ApfJl icat ion per L i n e  

gal / l i t e r  1 I b/kg 

. 1/ . 4  

4 00 . 0/ 1 5 14 . 2  
20 . 0/ 9 . 0  

. 1/ . 3  

40 . 0/ 1 8 . 2  

80 . 0/ 36 . 3  

. 5 / 1 . 9  

2 . 0/ 7 . 6  

2 . 0/ 7 . 6  

e 



e 

STATE O F  Montana 

County 

Transmiss ion L i n e  

GRAN ITE 

Hot Springs -Anaconda 
48/ 1  - 50/1  

tAKE 

Ka l i spell -Kerr 
22/7  - 228 

H Hot Springs -Ana conda 
H 1 / 1  - 30/ 1 I w � 

HI SCELIANEOUS COUNTIES 

Miscel laneous LInes  

4 /  S t ructure weed cont ro l . 

e 
TABLE 5 ( cont ' d )  

BPA's F Y  1 9 81 R I GHT O F  WAY MANAG E M E N T  PROG R AM BY 

COU NTY AN D TR ANSMISSION L I N E  

Spokane Area 

Area of each Management Method 

Herbicide 
Hand Cutt ing Herbicide 

Aerial Selective 

acres/ha. acres/ha. acres/ha. 

1 . 0/  . 4Y Tordon 101  

5 . 0/ 2 . 01/ To rdon 101 

2 . 0/ 0 . 8Y To rdon 101 

32 . 0/ 14 . 1Y To rdon 101  

e 

Application per L i n e  

gal / l i ter I Ib/kg 

. 1 / . 3  

. 2/ 1 . 9  

. 2/ . 6  

3 . 0/ 1 1 . 3  



H 
H I .p-o 

STATE O F  Washington 

Cou n ty 

Transm i ss ion L i n e  

CHELAN 

Chie f  Jos eph-Monroe Co rridor 
36/4 - 50/1  

Grand Coulee-Raver Corridor 
74/1 - 7 7 /2 

Olymp i a - Grand Coulee 
100/ 1 - 155 / 1  

COLUMBIA 

Little Goose-Lowe r Granite 
28/1 - 34/2 

DOUGLAS 

Grand Coulee-Okanogan #1 
f rom 1 / 1  - 3 / 1  

Grand Coulee-Okanogan #2 
1 / 1  - 3/1  

e 

TABLE 5 ( c ont ' d ) 

BPA's FY l !Bl R I GH T  OF  WAY MANAG E M E N T  P R OG RAM BY 

COU NTY AN D TR ANSM ISS I ON L I N E 

Spokane Area 

Area of each Management Method 

Hand Cutting 

acres/ha.  

1 /  . 4}) 

Herbicide 

Aerial 

acres/ha. 

e 

Herbicide 
Selec tive 

acres/ha. 

100/ 40 . 5�/ Tordon 101  

100/  40 . 5�/ To rdon 101  

100/  40 . 5�/ Tordon 101  

100/  40 . 5�/ Tordon 101  

125 / 
1 /  

2/ 50 . 5�/ Tordon 101  
. 4- Te l va r  

100/ 40 . 0�/ Tordon 101  

Appl icat ion per L i n e  

gal/l i ter Ib/kg 

200 . 1/ 7 5 7  

200 . 0/ 7 5 7  

200 . 0/ 75 7 

200 . 0/ 757  

250 . 0/ 946 
20/ 9 1  

200 . 0/ 75 7 

e 



e 

STATE O F  Washington 

County 

Transmission Line 

GRANT 

� rand17�u!e77�2nford 

Wa luke Tap 
1 1 / 1  - 11/2  

KITTI TAS 

H Covington-Columb ia 
H 58/ 1 - 68/2 I 
.p.. 
f-' 

Grand Coulee-Rave r # 1 
9 1 / 1  - 120 / 1  

Midway-Pot Holes 
19/2  - 19/3 

Olympia-Grand Coulee #1  
95/1  - 100/ 1 

Rocky Rea ch-Map l e  Va l l ey 
48/5 - 62/5 

S i ckle r-Raver 
34/5  - 40/ 1  

Vantage-Raver 
34/ 1 - 4 1 / 1  

e 
TABLE 5 ( cont ' d ) 

BPA's FY 1 93 1 R I GHT OF  WAY MANAG E M E NT P R OG R AM BY 

COU NTY AN D TRANSMISSION L I N E  
Spokane Area 

Area o f  each Managem e n t  Method 

H erbicide 
Hand Cutt ing Herbicide 

Aerial Selective 

acres/ha. acres/ha. acres/ha. 

2/  , 8Y 100/ 40 , 5�f Tordon 101  
1/  , 4- Te lva r 

1 /  , 41:./ Tordon 101  

50/  20 , 2�/ To rdon 101  

50/  20 , 2�/ Tordon 101  

1/  . 41:./ Tordon 1 0 1  

5 0 /  20 , 22/ Tordon 101  

50/  20 . 2�/ To rdon 101  

50/  20 . 2�/ Tordon 101  

50/  2D , 2�/ To rdon 101  

e 

Application per L i n e  

gal / l i ter I Ib/kg 

200 , 0/ 7 5 7  
20/ 9 1  

, 1 / 0 

100 , 0/ 3 7 8  

100 . 0/ 3 7 8  

, 1/ 0 

100 . 0/ 3 7 8  

. 2/ 0 

100 . 0/ 378  

100 . 0/ 378  



STATE O F  Washington 

County 

Tra l l smission Line 

LINCOLN 

Grand Coulee-Be l l  1 thru 5 
from 1/ 1 to 2 / 1  

OKANOGAN 

Winthrop Tap 
f rom 1 / 1  - 2 / 1  

H PEND OREI LLE H I 
.j>-N Be l l -Bounda ry #1 & 2 

f rom 45 /3 - 5 9 / 1  

Sa cheen-Albeni  Fa l l s  
f rom 6/ 1 - 12/2 

SPOKANE 

Be ll -Col  vi l l e  
1 1 /5 - 12/2 

Cheney Tap 
3/8 - 4/2 

Gra nd Coulee-Be l l  1 thru 5 
f rom 70/1  - 7 5 / 1  

Green B l u f f  Tap 
f rom 6/ 1. - 7 / 1  

e 

TABLE 5 ( cont ' d ) 

BPA's FY 1 9  8lR I GHT OF WAY MANAG E M E N T  PROG R AM BY 

COUNTY AN D TRAN SM I SS ION L I N E. 

Spokane Area 

Area of each Management Method 

H a nd C u t t i ng 
H erbicide 

Herbicide 
Aerial Selective 

acres/ha. acres/ha. acres/ha. 

100/ 40 . 5i� To rdon 101  
1/  . 4- Telva r 

50/ 2/  20 . 2- To rdon 101  

27 . 0/ 10 . 9·!.! Tordon 101  

100/ 2/ 40 . 5- Tordon 1 0 1  

2 . 0/ . SY Tordon 101  

1 . 0 / . 4Y To rdon 101  

100/ 2/ 40 . 5- To rdon 101 

3 . 0/ 1 . 2·!.! To rdon 101. 

e 

Application per L i n e  1 
�.J Ib/kg I gal /l i ter ! 

200 . 0/ 757 . 0  
20/ 76 

100 . 0/ 3 78 . 0  

. 5 / 1 . 9  

100 . 0/ 379 . 0  

. 1/ 0 . 4  

. 1 / 0 . 4  

200 . 0/ 7 5 7 . 0  

. 1. /  0 . 4  

e 



e 

STATE O F  Washington 

County 

Transmission Line 

STEVENS 

Addy- Cus ick  
from 2/9  - l3/5 

Bel l - Co lvi l le 
49/ 3 - 50/ 1 

MT SCELLANEOUS COUNTIES 
H H Mis cel laneous LInes I .p.. W 

e 
TABLE 5 ( c ont ' d ) 

BPA's F Y  H Bl R I G HT OF  WAY MANAG E M E N T  P R OG RAM BY 

COU NTY A N D  TR ANSM I SS I ON L I N E  
Spokane Area 

Area o f  each Management Method 

H a nd Cutt ing 
Herbicide 

Herbi cide 
Aerial  Selective 

acres/ha. acres/ha. acres/ha. 

2 . 0/ . 81/ 5 0/ 20 . 2�/ Tordon 101  

2 . 0/ . 81/ Tordon 1 0 1  

50 . 0/ 20 . 21/ Tordon 101  

e 

Appl ication per Line 

gal !l i ter T Ib/kg 

100 . 0/ 378 . 0  

. 1/ 0 . 4  

5 . 0/ 18 . 9  



STATE O F  Idaho 

County 

Tri.tf lsmission Line 

BONNERS 

Albeni Fa l ls -Bonners  Fe rry 
20/ 7 - 25/ 1 

BOUNDARY 

Albeni Fa l l s -Bonners  Ferry 
25 / 1  - 32/ 1 

H CLEARWATER H I � � Dworshak-Hot Springs 
3 1 / 1  - 32/ 1 

KOOTENAI 

Be l l-Noxon 
44/ 1 - 84/6 

LATAH 

Dworshak-Hot Springs 
8/ 1 - 30/ 

NEZ PERCE 

Hatwa�69�oEs2g�4 

e 

TABLE 5 ( c on t ' d ) 
BPA's FY 1 9 81 R I GHT OF  WAY MANAG E M E N T  P R OG RAM BY 

COUNTY AN D TRANSM I SS ION L I N E  

Spokane Area 

Area o f  each Managem en t Method 

Herbicide 
Hand C u t t i ng Herbicide 

Aerial Selective 

acres/ha. acres/ha. acres/ha. 

1 00/ 40 . 5�/ Banve l 4WS 

100/ 40 . 5�/ Tordon 101 

6/  2 . 4Y To rdon 1 0 1  

100/ 2/  40 . 5- To rdon 101  

100/ 40 . 5�/ Tordon 101 

6 /  2 . 4Y 200/ 40 . 5�/ Tordon 101  

e 

Application per L i n e  

gal/l iter 1 I b/kg 

100 . 0/ 3 7 8 . 0  

200 . 0/ 7 5 7 . 0  

. 2/ 1 . 0  

200 . 0/ 75 7 . 0  

200 . 0/ 7 5 7 . 0  

200 . 0/ 7 5 7 . 0  

e 



H H I � III 

e 

STATE O F  Idaho 

County 

Transmission Line 

SHOSHONE 

Dwor shak-Hot Springs 
32/1 - 85 / 1  

e 
TABLE 5 ( c on t ' d ) 

BPA's FY 1 � 1 R I GHT O F  WAY MANAG E M ENT PROGRAM BY 

COU NTY AN D TRAN SM I SS ION L I N E  

Spokane Area 

Area of each Management Method 

H erbicide 
H a nd C u t t i ng Herbicide 

Aerial  Selective 

acres/ha. acres/ha. acres/ha. 
�-- '--------- �.-------

6/ 2 . 4}) 100/ 2/  40 . 5- Tordon 101  

MISCELLANEOUS COUNTIES 

M i s ce l l aneous Lines 20 . 0/ 6 . l!/ To rdon 101  

e 

Appl icat ion per L i n e  

gaill iter 1 Ib/kg 

200 . 0/ 75 7 . 0 

2 . 0/ . 8  



STATE O F  Idaho 

County 

Transmission Line 

Bonneville  
--

Pa l i s a des -Goshen 
f rom 11/  - 28/2 

Swan Va l ley-Teton 
f rom 3/ 7 - 13/4  

E lmore 
H H Ande rson Ranch-Mt . Home I 
./>- f rom 0/ 1 - 1 7 / 8  Cl' 

Gem 

B l a ck Canyon-Emmett 
f rom 1 / 1  - 4 / 16 

Teton 

Swan Valley-Teton 
from 13/4  - 22/9 

e 

TABLE 5 ( c ont ' d ) 
BPA's F Y  1 98 1  R I G HT OF WAY MANAG E M E N T P R OG R AM BY 

COUNTY AN D TRAN SM I SS ION L I N E  

Walla Walla Area 

Area of each Managemen t Method 

H a nd C u t t i ng 
H erbicide 

Herbicide 
Aerial Select ive 

acres/ha. acres/ha. acres/ha.  

8/ 3 6/  2 Tordon 101  

7/  3 8/ 3 To rdon 101 

9/  4 Ka rmex 
2/  1 Tordon 101  

4/ 2 Ka rmex 
2/  1 To rdon 101 

4/ 2 9 /  4 Tordon 101  

e 

Application per L i n e  

gal / l i  ter I Ib/kg 

4/ 15 

3/ 11 

125/ 5 7  
1/  4 

60/ 27 
1/  4 

2/ 8 

e 



e 

STATE O F  Oregon 

County 

Transm ission L i n e  

Des chutes 

Pilot Butte-Chiloquin 
f rom 6 / 1  - 64/4 

Hood River 

B i g  Eddy-Troutdale 
f rom 18/1  - 39 / 3  

H Bonnevil le-Hood River H I f rom 1 / 3  - 21/4  .j:-
-...j 

Hood River-The Da lles  
f rom 2/5 - 5/4  

Klama th 

Pilot  Butte-Chi loquin 
f rom 64/5 - 7 7 / 4  

Union 
-

Roundup -LaGrande 
f rom 19/ 1 - 36/1  

e 
TABLE 5 ( cont ' d ) 

BPA's FY 1 98 1  R I GHT OF  WAY MANAG E M E N T  P R OG RAM BY 

COU NTY A N D  TRANSM ISS ION L I N E  

Walla Walla Area 

Area o f  each Management Met hod 

Hand Cutt i ng 
Herbicide 

Herbi cide 
Aerial  Selective 

acres/ha. acres/ha. acres/ha. 

10/ 4 30/ 12 Tordon 1 0 1  

5 0 /  20 113/ 46 Tordon 1 0 1  

25/ 10 30/ 12  Tordon 10K 
Tordon 101  

5/  2 10/ 4 Tordon 101  

10/5  4 20/ 12  Tordon 101  

5/  2 15/ 6 To rdon 1 0 1  

e 

Appl ica t i o n  per Line 

gal / l i ter  T Ib/kg 

40/ 152 

200/ 757 

500/ 227  
40/ 152 

20/ 76 

40/ 152 

20/ 76 



STATE O F  Oregon 

County 

Transmission L i n e  

Was co 

Big Eddy-Troutdale  
from 15 / 1  - 18/1  

Ce l i lo-Sylma r 
from 1 / 1  - 5 6 / 3  

Hood River-The Da lles  
H from 5/5  - 15/5 
H 
I 

.p... John Day-Big Eddy No . 1 (f:) 
from 9 / 4  - 19/4  

John Day-Big Eddy No . 2 
from 9/4  - 19/4 

John Day-Ma r ion 
from 15/2  to 75/3  

McNary-Santiam 
f rom 136/1  - 150/3 

e 

TABLE 5 ( cont ' d ) 

BPA's FY 1 98 1  R I GHT OF  WAY MANAG E M E NT P R OG RAM BY 

COUNTY AN D TR ANSM I SS ION L I N E  
Walla Walla Area 

Area o f  each Management Method 

H and Cutt ing 
Herbicide 

Herbi cide 
Aeri a l Selective 

acres/ha. acres/ha. acres/ha. 

20/ 8 Tordon 101  

8/ 3 Te lva r 

5/ 2 Tordon 101  

12/ 5 Telva r 

10/ 4 Te1var 

5/ 2 52/  2 1  Tordon 1 0 1  
18/ 7 Te 1va r 

48/ 19  Tordon 101  

e 

Application per Line 

gal / l i ter 
-� �-�.-.--

25/ 

8/ 

95 

30 

40/ 152 

50/ 190 

] I b/kg 

120/ 54 

180/ 82 

150/ 68 

270/  122  

e 



'e  

STATE O F  Washington 

County 

Transmi ss ion L i n e  

Franklin 

Lowe r Monomenta l -Hanford 
from 2/ 1 - 43/3 

Kli ckitat  

Big Eddy-MI dway 
from 32/2  - 49 / 1  

H H McNary-Ro s s  I � from 102/4 - 1 16/ 2 � 

North Bonnevil le-Midway 
f rom 2 7 / 1  - 80/3 

Skamania 
--

McNary�Ros s  
f rom 1 16/2  - 144/4 

North Bonnevi l le-Midway 
from 1 / 1  - 27/ 1 

Yakima 

Hanford-Ostrander 
f rom 6 9 / 1  - 74/4 

e 
TABLE 5 ( c ont ' d ) 

BPA's FY 1 981 R I GHT OF WAY MANAG E M E NT PROG R AM BY 
, 

COUNTY A N D  TRAN SM I SS ION L I N E  

Walla Walla Area 

Area of each Management Method 

H erbicide 
H and Cutt i ng Herbicide 

Aerial Selective 

acres/ha,  acres/h a ,  acres/ha, 

30/ 12 Telva r 

25/ 10 Tordon 1 0 1  

50/ 20 Tordon 101 

20/8 8 1 19/  48  Tordon 101  

52/  21  1 36/ 55  Tordon 101  

37/  15  76/  3 1  Tordon 1 0 1  

7/  3 Tordon 101  

e 

Appl ica t io n  per L i ne 

gal / l i ter 
----------- ---

25/ 95 

60/ 227 

150/  568 

225/ 852 

90/ 340 

10/ 38 

1 I b /kg 

450/ 204 

l I J I 



H H I V1 o 

STATE O F  Wyoming 

County 

Transmission Line 

Li n coln 

Swan Va l ley-Teton 
from 22/9 - 35/2  

e 

TABLE 5 ( c on t ' d ) 

BPA's FY 1 98 1  R I GHT OF  WAY MANAG E M E N T  P R OG R AM BY 

COUNTY AN D TR ANSM I SS I O N  L I N E  
Walla  Wa lla Area 

Area o f  each Management Method 

H erbicide 
Hand Cutt i ng Herbicide 

Aerial Selective 

acres/ha.  acres/ha. acres/ha. 

4/ 2 5 /  2 To rdon 101  

e 

Applicat ion per L i n e  

gal / l i ter  I Ib/kg 

2/ 8 

e 



H H I V1 f-' 

e 

Fa i rview-Bandon III 
3/2 - 11/5  

�LE 5 ( c ont ' d ) 
B PA 's F Y  1 9  81 R I G H T -O F -W A Y  M A N A G E M E N T  P R O G R A M  B Y  

B L M D I S T R I C T  A N D  W O R K  U N I T 
Coos Bay 

A r e a  

S t a t e  o f  Oregon 
Area o f  each Management Method 

e 

H erbicide Application per L i n e  
H a nd Cutting H erbicide 

Aerial Selective 

acres/ha. acres/ha . .  1 L acres/ha. gal/l i ter .. ___ l_ I b/kg 
�-�-� -��-------- - -------.�--� L _______ --- -�-------�-----.-

30/ 12 . 1  Tordon 101 30/ 114  



H H 
I 

VI 
N 

Alvey-Reston 
23/ 1 - 5 1/ 1  All Lands 
and A/R 

e 

TABLE 5 ( cont ' d ) 
B P A ' s F Y  1 9 81 R I G H T ·O F ·W A Y  M A N A G E M E N T  P R O G R A M  B '1  

B L M  D I S T R I C T A N D W O R K  U N I T 
Roseburg 

A r e a  

S t a t e  o f  Oregon 
Area of each Management Method 

H erbicide 
Appl ication per L i n e  

H a n d  Cutting 
H erbioide 

acres/ha. 

Aerial Selective 

acres/ha . .  1:./ acres/ha. 

20/ 8 . 1  

e 

gal/ l iter I b/kg 

To rdon 1 0 1  2 0 /  7 6  

e 



H H I \.J1 W 

e 

Big Eddy-Troutda le 
44/5 - 5 3 / 1  

�ABLE 5 ( cont ' d ) 

B P A ' s F Y  1 98 1  R I G H T -O F -W A Y  M A N A G E M E N T  P R O G R A M  B Y  
B L M  D I S T R I C T A N D W O R K  U N I T 

Salem 

Sta te  of  
Oregon 

A r e a  

Area o f  each Management Method 

e 

H erbicide Appl ication per Line 
Hand Cutting H erbicide 

Aerial Selectille 

acres/ha. 1 /  acres/ha . .  acres/ha. ga l /l i ter 1 I b /kg 
� - I..... 

15/  6 . 1  Banvel 7 20 15/ 5 7  



H H I 
VI 
-lC-

Mt . Hood  National Fores t 
Zig Zag Dis trict 

Line Name 

Big Eddy-Troutdale 
From 49/4 to 50/1 
Marion-Alvey 
From 38/5 to 50/6 
Marl on-I,ane 
From 38/5 to 50/3 

Wil lamette National Forest 
Detroit  District  

Line Name 

McNary-Santiam # 2  
From 1 57/4 t o  180/1 

e 

TABLE 5 ( cont ' d) 
BPA's F Y  1 9 81 R I GHT-O F -WAY MANAG E M ENT P R OG R AM 

BY NATIONAL F O R E ST AND D I STR I CT 
Portland Area 

R egion No.  6 

Area of each Ma nagement M e thod 

Hand Cutt ing 
Aeria l  

acres/ha. acres/ha. 

300/ 1 21 . 4  

e 

Herbicide 

Selective 

acres/ha. 

1 3/ 3 2 . 1  

47/ 1 9 . 0  

25/ 10 . 0  

20/ 8 . 1  

Herbicide 

Banvel 720 

Banvel 720 

Banvel 720 

Tordon 101 
2 , 4-D Amine 
Tordon 101 

Applica t i o n  per l i n e  

gal . / l i ter 

1 3/ 49 

47/ 178 

25/ 9 5  

600/2271 
1 50/ 568 

20/ 76 

---L Ib/kg 

e 



e 

01�c National Fores t 

Solduc Ranger District  

Port Ange1es-Sappho No . 1 
f rom 2 5 / 6  t o  4 0 / 2  

H H I 
\Jl 
\Jl 

Snogua1mie Nat ional Forest  

Nor th Bend Ranger D i s t r i c t  

Covington-Co lumb ia No . 3 
f rom 2 3 / 5  t o  4 4 / 2  

e 
TABLE 5 ( cont ' d ) 

BPA's FY 1 9 81 R I GHT-OF -WAY M ANAG E M ENT P R OG RAM 
BY NATIONAL F O R EST AND D I STR I CT 

S eattle Area 
R egion No _ __ ..;;.6 __ _ 

Area of each M anagement Method 

H erbicide 
Hand Cutting 

Selective 
H erbicide 

Aerial 

acres/ha. 1 /  acres/ha. acres/ha. 
-� "--

10/ 4 . 1  Tordon 101 
50/ 2 0 . 2  Banve1 4WS 

2 , 4-D Amine 

10/ 4 . 1  Tordon 101 
50/ 2 0 . 2  Banve1 4WS 

2 , 4 -D Amine 

e 

Application per l i n e  

gal ./ l i ter 1 Ib/kg 

10/  38  
2 5 /  9 5  
5 0 /  189 

1 0/ 38  
25/  95 
5 0/ 189  



H H I lJl 
0\ 

Snoqualmie Na tional Forest (cont . ) 

TABLE 5 ( cont ' d )  
BPA's FY 1 9 81  R IGHT-OF -WAY MANAG E M ENT P R OG RAM 

BY NAT I ONAL FOR EST AND D ISTR ICT 
Seattle Area 
Region No. __ ..:.6 __ _ 

Area of each M a nagement M e thod 

Herbicide 
H a nd Cutt ing 

Aerial Selective 

acres/h a .  1/ acres/ha. acres/ha. 

Herbicide 

No r th Bend Ranger Dis trict  ( cont . )  

S ickler-Raver No . 1 4 0 / 1 6 . 2  Tordon 101 
f rom 83/1  to 1 1 2 / 5  2 00/ 80 . 9  Banve1 4WS 

2 , 4-D Amine 

Skykomish Ranger District  

Chief  Joseph-Monroe No . 1 20/  8 . 1  Tordon 101 
from 80/1  to 108 / 5  1 0 0 /  4 0 . 5  Banve1 4WS 

2 , 4-D Amine 
Wenatchee Nat ional Fore s t  

C1e  E1um Ranger Dis trict  

Ro cky Reach-Maple Valley No . 1 16/  6 . 5  Tordon 101 
from 7 9 / 1  t o  8 9 / 2  80/  32 . 4  Banve1 4WS 

2 , 4 -D Am ine 

S ickler-Raver No . 1 1 6 /  6 . 5  Tordon 101 
f rom 78/2  to 8 3 / 1  80/  32 . 4  Banve1 4WS 

2 , 4-D Amine 

e e 

App l icat ion per l i n e  

gal . /l i ter I I b / kg 

40/  1 5 1  
1 0 0 /  3 7 9  
2 0 0 /  7 5 7  

20/  76  
5 0/ 1 8 9  

1 00/ 3 7 9  

1 6 /  61 
4 0 /  151 
80/ 303 

1 6/ 6 1  
40/ 1 5 1  
80/ 3 0 3  

e 



H H I lJl -.j 

e 

Wena t chee Nat ional Forec t (cont . )  

Lake Wena t chee Ranger District  

Chief Joseph-Monroe No . 1 
from 64 / 5  - BO/1  

e 
TABLE 5 (cont ' d ) 

BPA's FY 1 9 B 1 R I GHT·OF·WAY MANAG E M ENT P R OG R AM 
BY NATIONAL F O R E ST AND D ISTR I CT 

S eattle Area 

Region No.  6 

Area of each Ma nagement Method 

Herbicide 
H a nd C u t t i ng 

Selective Aerial 

acres/h a .  1 /  acres/ha. acres/ha. 
'------ ----

2 0 /  B . 1  
100/ 4 0 . 5  

Herbicide 

Tordon 101 
Banve1 4WS 
2 , 4-D Amine 

e 

Appl ication per l i ne 

gal . /l i ter 

2 0 /  7 6  
5 0 /  1B9  

100/  3 7 9  

I Ib/kg 



H H 
I 

U I  
(X) 

Kootenai National Forest 
Cabinet District 

I,ine Name 

Noxon-Libby No . 1 
From 7/1 to 12/2 

Fisher River Dis trict  

Line Name 

Noxon-Libby No . 1 
From 1 2/2 to 70/3 
Libby-Conke11ey 
From 1/1 to 26/4 

Fl athead National Fores t  
Hungry Horse District 

Line Name 

Hungry Horse-Columbia Falls 
From 2/2 to 9/5 
Hungry Horse-Conkelley 
From 2/2 to 9/5 

e 

TABLE 5 ( cont ' d ) 

BPA's FY 1 98 1  R I GHT-OF -WAY MANAG E M ENT P R OG RAM 
BY NATIONAL FOR EST AND D I ST R ICT 

Spokane Area 
Region No. _..J.1 ___ _ 

Area of each M a nagement Method 

Hand Cutt ing 

acres/ha. 

11 . 9/ 4 . #  

11 . 9/ 4 .# 

Aerial  

acres/h a.  

e 

Herbicide 

Selective 

acres/h a.  

11/ 4 . 421 

17/ 6 . c)I  

39/ 1 5 . e2i  

H e rbicide 

'rordon 101 

Tordon 101 

Tordon 101 

Ammate XNI 

Animate XNI 

Application per l i ne 

gal . l l i ter 

11/ 41 . 6  

1 7/ 64 . 4  

39/ 14 7 . 6  

I Ib/kg 

4 5/ 20 . 4  

4 5/ 20 . 4  

e 

I I 



e 

Kaniksu National Fores t  
Newport District 

IJine Name 

Bell-Boundary #2 
From 45/3 to 46/3 

1,010 Nati onal Fore s t  
H Superior District H 
I 

VI Line Name \0 

Dworshak-Hot Springs 
From 80/1 to 94/1 2 

S t . Jo National Forest 
Avery District 

Line Name 

Dworshak-Hot Springs 
From 34/1 to 35/1 

e 
TABLE 5 ( c ont ' d ) 

BPA's FY 1 98 1 R I GHT-O F-WAY MANAG E M ENT P R OG RAM 
BY NATIONAL FO RE ST AND D I STR I CT 

Spokane Area 

R egion No. _-=l� __ _ 

Area of each Ma nagement Method 

Herbicide 
H a nd Cutt ing 

Selective 
Herbicide 

Aerial  

acres/ha .  acres/h a .  acres/h a. 
-

6/ 2 . 41-1 Tordon 101 

5 . 1/ 2 . 011 Tordon 101 

4 . 1/ 1 . #  Tordon 101 

e 

Appl i ca t i on per l i ne 

I 

gal.ll i ter I Ib/kg 
I ! 

. 2/ . 1  

. 1/ . 3  

. 1/ . 3 



H H 
I 0'> o 

Colville National Forest  
Sullivan Lake District 

Line Name 

Bell-Boundary #1 
From 58/1 to 59/1 

e 

TABLE 5 (cont ' d ) 

BPA's FY 1 9 8 1  R I GH T·O F ·WAY MANAG E M ENT P R OG R AM 
BY NATIONAL F O R EST AND D I STR I CT 

Spokane Area 

R egion No.  6 

Area of each M a nagement M e th od 

Herbicide 
H a nd C u t t i ng 

Aerial Selective 

acres/h a .  acres/ha. acres/ha. 

H erbicide 

2/ .&Y Ammate XNI 

e 

Appl i ca t i on per l i n e  

gal ./ l i ter J Ib/kg 
------

10/ 4 . 5  

e 



H H I 
Q"\ 
I-' 

e 

Targhee Nati onal Fore st 
I daho Falls Di strict 

IJine Name 

Pal isades-Goshen No . 1 
From 11/5 to 28/2 
Swan Valley-Teton 
From 3/7 to 1 3/1 

Targhe e National Fores t 
Driggs Di strict 

I,ine Name 

Swan Valley-Teton 
From 1 3/1 to 29/1 

Bridger-Teton Natio nal Fores t 
Hoback Dis trict  

Line Name 

Swan Vall ey-Teton 
From 29/1 to 34/8 

TABLE 5 !nt '  d )  

BPA's F Y  1 981 R IG HT-OF -WAY MANAG EM ENT PROG R AM 
BY NATIONAL F O R E ST AND D ISTR ICT 

Walla Walla Area 

Region No.  4 

Area of each M a nagement Method 

Herbicide 
H a nd Cutting 

Selective 
Herbicide 

Aerial 

acres/h a.  acres/ha. acres/ha. 
�----.-

8/ 3 5/ 2 Tordon 101 

8/ 3 4/ 2 Tordon 101 

2/ 1 2/ 1 To rdon 101 

4/ 2 2/ 1 Tordon 101 

e 

App l i cation per l i ne 

gal . / l i ter I Ib/kg 

1/ 4 

1/ 4 

1/ 4 

1/ 4 



Deschutes National Forest 
Fort Rock Dis trict  

Idne Name 

Pilot Butte-Chiloquin 
From 6/3 to 44/5 

Deschutes National Fores t 
H Cresc ent District  
H I 0, Line Name N 

Pilot Butte-Chiloquin 
From 44/5 to 64/4 

Mt . Hood  National Forest 
Hoo d River Distric t 

IJine Name 

Bonnevill e-The Dalles 
:B'rom 1/2 to 1 7/3 
Big Eddy-Troutdale 
From 20/1 to 39/3 

e 

TABLE 5 ( cont ' d )  
BPA's F Y  1 981 R I GHT-O F -WAY M ANAG E M ENT P R OG R AM 

BY NATIONAL FOR EST AND D I STR ICT 
Wall a  Walla Area 

R egion No. __ �6 __ _ 

Area of each M a nagement Method 

Herbicide 
Hand Cutt ing 

Selective 
Herbicide 

Aerial 

acres/ha. acres/ha. acres/ha. 

5/ 2 

10/ 4 25/ 10 Tordon 101 

20/ 8 25/ 10 Tordon 101 

40/ 1 6  100/ 40 'l'ordon 101 

e 

Appl ication per l in e  

gal . / l i ter .--l Ib /kg 
.���-

10/ 38 

10/ 38 

60/ 227 

e 



e 

Wallowa-Whitman National Fo rest 
LaGrande District 

L ine Name 

Roundup-LaGrande 
From 30/10 to 36/1 

Gifford Pincho t National Forest 
Win d  River District 

H H Line Name I � w 
No rth Bonneville-Midway 
From 1 5/5 to 18/3 

e 
TABLE 5 ( c ont ' d ) 

BPA's FY 1 981 R I GHT·OF·WAY MANAG E M ENT PROG RAM 
BY NATIONAL FOR E ST AND D I STR I CT 

Walla Walla Area 

R egion No. _.;:;.6 ___ _ 

Area of each Management Method 

Herbicide 
Hand C u t t i ng 

Selective Aerial 

acres/h a .  acres/ha. acres/ha. 
- - -------.--�-

5/ 2 

2/ 1 

e 

I 

Appl ication per l i n e  

Herbicide 

gaL/l i ter I Ib/kg 
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STATE O F  OEEGO N 

Co ullty 

nEi'HO N 

C Li\ C KMiAS  

COL1H'1 F3 TA 
DOl l , ;U,. c) 

HOOD rHVEH 

l A:\12: 

L INCOL N 

1 , 1  N:l 

r.� ArUCN 

TABLE 5 ( cont ' d ) 
FY 1981 

STATI ON WEED CONTROL P R OG RAM BY STATE,  COU NTY, AND STAT ION 
Portland Area 

Station 

Ada ir 
1 v'r en 

O�' tr a n d er 
P earl 

Alls to n  

G.:.J.r diner 
Hanna 
Looki nGGla s s  
R e s to n  

C a s c a d e  Lo ck E> 

Blue Ri ver 
Dext e r  
Do r ena 
Fern :1idG8 
F lo r fm c e  
BilJ s C r e d:: 
Lookout P o i  nt 
n a pl eton 
Oak ri d g e  
RainbolT Va1 1ey 
Spr i ngfi el d 
' '!end so n  

Burnt Wo o d ,} 

Ha r r i s burg 

Det ro i t  
Salem Alum i na 
'lumble C r eek 

Acres/Hectares 

. 6/ . 21� 

.7/ . 2 8  

18 00/7 .28  
18 . 5/7 . LI9  

2J .0/9 .31 

1 .0/ . [jO  
1 .5/ . 61 
1 . 0/ . L o  
5 .0/2 . 02 

1 .0/ .40 
1 .0/ .Lo  

. 8 /  .32  
1 . 2/ . 1-1 9 
1 6/ /' r' • . 0 :; 
1 00/ . L:o  

. 1/ . Ol( 
1 03/ . 51 
1 . 0/ . lj O  
1 . ()/ . Llo 

. 5/ . 2 0  
1 .0/ . L o  
5 .0/2 . 02 

. 5/ 0 2 0  

. 5/ . 2 0  

1 . 5/ .61 
1 .0/ .LI O  

. 5/ . 2 0  

Gal ./U ter 

Herbicide per Station 

Praniito l ),P S 
l ) r�l ntitol 5PS 

Pram i to l 5pS 
Pramit o l  5PS 

Pran: it o l  5PS 

Pr mn ito l 5pS 
P ram i  ta l 5PS 
P ramitol 5PS 
Prarrd tol 5rs 
Prami to l 5PS 
P r a mito l 5P S 
Pram ito l 5PS 
Pram i to l  5PS 
Prarnito l  5P S 
P r 3 iTlito l 5P S 
Prami t.o l  5P S 
Pram i to l  5ps 
P r a m i to l  5p S 
P r a m i  to l 5p s 
Pr a m i to l  5P :'� 
Pram ito l 5ps 
P rado to l 5PS 

P rard to l 5PS 

P ra m ito l 5PS 

Prami to l 5PS 
P r 2 m j  to l 5P S 
F ra mi to 1 5pS 

-;f- JnideS initial a ppli C2 tion o f  870 Ibs . /a cr e o n  n .• e r e s  o f  n evi 230 KIJ su b s it e .  

Lbs. / K g  
p e r  starion 

261/ 1 ] 8  
]05/ 130 

7 "  '-" )/ ' r : lJ,) U.;h .) ././ � 
13050/)<)19 1< 

1000 ['/L, l��W :,J t -"" _ 

Ld S/ lSi 7 
653/ 2 9 6  
hJ5/ 1 9 7  

;�175/ SILl 7 

l43')/ 1/ 7 

43 1j/ 197 
:;UV 19l 
! " -J r, / ';' '� rl ./ - � � _ I 
6')6/ J16 
435/ lC; 7 

LI) I/  20 
566/ 257 
43 ��/ 197 
Ld5/ lSi '1 
2 1B/ 9 C) 
ld 5/ 197 

2 l? �;/ g e 7  

2lEV 99 

2 11)/ '-;\9 

(- t :3/ ? () (, 'V ..,J 1.... / • .J 

43 :;/ 1)7  
2 .LeV �)�) 

e 
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STATE O F  OREGON 
Co u n t y  

P O L K  

TILTJI, t'CO K 

YA tvH I ILL 

JII ,E 5 ( c ont ' d ) 

FY 19/31 
STAT I ON W E E D  CONTROL P R OG RAM BY STATE ,  COU NTY ,  AND STAT ION 

Portland Area 

G a l . l Li ter 

Station Acres/Hectares Herbicide per Station 

Brush Coll(�ce 1 0 5/ .61  Pramito l  5pS 
tifo n:-nouth . 51 . 20 P r :J.m ito l 5PS 

TlcG,ver .5/ . 2 0  P raTT/itol 5PS 
Ga r ib:Jldj . 5/ . 2 0  P r ami tol 5P S 
H e bo . 5/ .. 2 0  P ra m i  to l 5PS 
No h l er . 5/ . 2 0 P r a m i. to 1  5p S 
Ti l1 3rr.o o k  J .0/1 . 2 1  P ra m i  to l 5ps 

C a rlton 1 .0/ . 1(0 P rami to l 5p s 
Mel-a nnvi l l e 3 .0/1 . 2 1  P rami to l 5P S 
Vlalnut C it y  1 .0/ . �O  P ra rni to l 5p S 

e 

Lbs./Kg 
per station 

6 r:: ,/ '7' 0 6  ././ - /  
218/ S) 9 

2 1b/ �) 9 
2 18/ 9 9  
2 l(ll  �1 9 
2 10/ 99  

1305/ 592 
43:;/ 19 7  

1305/ 59? 
43 5/ 19 7 
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TABLE 5 ( con t ' d ) 

FY 1981 
STAT ION  WE E D  CON T R O L  PROG RAM BY STATE ,  COUNTY, AND STAT ION 

Portland Area 

STAT E OF l JASH ING'IO N 
County 

CLARK 

S KAITAN IA 

e 

Stat ion 

Ca ma s  
Eill P lain 

Cape H o r n  
C a r so n  
No rth r:xm neville 
stevenson 

Acres/Hectares 

. 5/ .20  
1 .0/ . Llo 

.5/ . 2 0  

. 5/ . 2 0 
7 . 0/2 . 83 

. 5/ .20 

-

Herbicide 

Prami ta l 5P S 
P rCJ m i t o l  5PS 

Pra.m i to l 5pS 
P r am i to l  5p S 
P r 2 m i  ta l 5p S 
P ram i to l 5PS 

G a l . / Lit�r 

per Station 
Lbs./Kg 

per stat ion 

218/ 99 
Lt35/ 19 7 

218/ 99 
2 Hl/  9�) 

Jolj�/lJ el  
2Hl/ 9 9  

e 
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e T. 5 ( c on t ' d )  

FY 1981 
STAT I ON W E E D  CON T R O L  P R OG RAM BY STATE ,  COU NTY , AND STAT I O N  

S eattle ll.rea 

STATE OF V/ASHmGTOH 
Gal.lLiter 

County Station Acres/Hectares Herbicide per Station 

C lall am  Port Angel es 6 . 80/ 2 . 75 Ureabor 
S appho 2 . 09/ . 85 Ure abor 

Grays Harb or Aberd een 4 . 2 / 1 . 70 Ureabor 
Cosmopolis 2 . 6  / 1 . 05 Ureabor 

J efferson Duckabush . 61/ . 25 Ureabor 
Fainnount 3 . 7 3/ 1 . 51 Ureabor 

King C ovington 29 . 75/1 2 . 05 Ureabor 
Maple Valley 1 3 . 94/ 5 . 65 Ureabor 
Raver 19 . 8  / 8. 02 Ureabor 
I:Iicrovlave Sta. . 5  / . 20 Ureabor 

Kit sap Bremerton . 7 3/ . 30 Ureabor 
Kitsap 5 . 6 5/ 2 . 29 Ureabor 

Chahal is C entralia . 49/ . 20 Ureabor 
Chehalis 9 . 30/ 3 . 77 Ureabor 
I,lorton . 27/ . 11 Ureabor 
Paul 13 . 11/ 5 . 31 Ureabor 
P e  Ell . 67/ . 27 Ureabor 
S ilver Creek 2 . 7 5/ 1 . 11 Ureabor 
I:Iicrorlave 8 ta .  . 20/ . 08 Ureabor 

Hason Bayshore . 5 3/ . 21 Ureabor 
Belfair . 65/ . 26 Ureabor 
Kamil che . 50/ . 20 Ureabor 
Llason . 26/ . 10 Ureabor 
Potlatch . 88/ . 36 Ureabor 
S helton 2 . 90/ 1 . 17 Ureabor 

e 

Lbs./Ky 
per station 

2700/1 2 2 5  
800/ 3 6 3  

1700/ T7l 
1000/ 4 5 3  

200/ 91 
1 500/ 6 80 

11900/5 3 98 
5 600/2 268 
7900/35 83 

200/ 91 

300/ 1 3 6  
2250/1020 

200/ 91 
3700/1678 

100/ 45 
5200/23 5 9  

250/ 1 1 3  
1100/ 4 4 9  

50/ 2 3  

200/ 91 
250/ 113 
200/ 91 
100/ 4 5  
350/ 1 5 9  

1100/ 499 



TABLE 5 ( cont ' d ) 
FY 1981 

STAT I ON WE E D  CONTROL PROG RAM BY STATE, COUNTY ,  AND STAT ION 

STATE OF WASHDfGTON 

County 

Pacific 

Pierce 

S an  Juan 

Ska,:;it 

H Snohomish H I � 00 

Thurston 

VI ahkialrum 

\'/hatcom 

e 

Station 

Holcomb 
Long Beach 
Naselle 
Raymond 
1,'1 illapa Hi ver 

S o .  'l'acoma Sub . 
Tacoma 
r,ucrowave S tao 

Lopez 

Fidalgo 

Monroe 
Murray 
Snohomish 
Snohomish 
SnoKing 
L:Iicrovrave 

Olymp ia 

Svenson 

B ellingham 
Cust er 
Intalco 

Acres/Hectares 

. 57/ . 23 

. 73/ . 30 
1 . 84/ . 7 5  
1 . 89/ . 76 

. 60/ . 24 

3 . 0 / 1 . 22 
9 . 1 2/ 3 . 69 

. 50/ . 20 

. 50/ . 20 

. 57/ . 23 

25 . 8  /10 . 45 
2 . 6 / 1 . 05 

1 7 . 1 5/ 6 . 96 
1 . 1  / g 45 
6 . 7 / 2 . 72 
1 . 2 / . 4 9  

20. 60/ 8. 3 5  

. 23/ . 09 

4 . 5 / 1 . 82 
1 6 . 06/ 6 . 50 
10. 00/ 4 . 05 

Seattle Area 

G a l . / L i ter 

Herbicide per S ta t i o n  

Ureabor 
Ureabor 
Ureabor 
Ureabor 
Ureabor 

Ureabor 
Ureabor 
Ureabor 

Ureabor 

Pramitol 

Krovar 
Ureabor 
Ureabor 
Krovar 
Pramitol 
Ureabor 

Ureabor 

Ureabor 

Ureabor 
Ureabor 
Ureabor 

e 

Lbs./Kg 
per station 

200/ 91 
300/ 1 3 6  
700/ ::517 
750/ 340 
250/ 113 

1200/ 544 
3650/1 6 5 6  

200/ :)1 

200/ 91 

150/ 6 8  

258/ 117 
1040/ 4-7 2  
6850/3107 

11/ 5 
2700/1225 

500/ 227 

8250/3742 

100/ 4 5  

1800/ 816 
6400/2903 
4000/1814 

e 
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STATE O F  IDAHO 

Co u n t y  

Dormer 

Cl earwater 

Kootenai 

Nez P erc e 

Til: 5 ( c ont ' d ) 
B'Y 1981 

STAT I ON WE E D  CON T R O L  PROG RAM BY STATE ,  COUNTY,  AN D STAT ION 
Spokane Area 

G a l . / L i ter 

Station Acres/Hectares Herbicide per Station 

Priest River 1 . 0/ . 40 Pramitol 5 PS 
S amuels . 4/ . 16 Pramito1 5 PS 
S andpoint . 9/ . 36 Pramito1 5 PS 

Dworshalc 10. 0/4 . 05 Pramitol 5 PS 

Prairie . 5/ . 20 Pramitol 5 PS 

Hatwai 17 . 0/6 . 88 Pramito1 5 PS 
Lewiston C omplex 2 . 0/ . 81 Pramitol 5 PS 

e 

Lbs . / K g  
p e r  station 

145/ 66 
5B/ 26 

131/ 5 9  

1450/ 658 

73/ 33 

246 5/1118 
290/ 132 



TABLE 5 ( cont ' d ) 
FY 1981 

STATION W E E D  CONTROL P R OG RAM BY STATE , COUNTY, AND STAT ION 
Spokane Area 

ST ATE O F  MONTANA 
G a l . / L i ter Lbs./Kg 

Cou nty Station Acres/Hectares Herbic ide per Sta t i o n  p e r  stil l i o n  

Deer Lodge Anaconda 4 . 0/1 . 6 2  Pramitol 5 PS 5 00/26 3  

Plathcad C onkel1ey 9 . 0/3 . 65 Pramitol 5 PS 1305/5 9 2  
Jl11athead 1 . 8/ . 73 Pramitol 5 PS 261/118 
Kalispell 1 . 5/ . 61 Pramitol 5 PS 218/ 9 9  

Granite �)herryl 1 . 3/ . 5 3 Pramitol 5 PS 1[39/ 06 

IJake ElJno . 3/ . 1 2  Pramitol 5 PS 44/ 20 

Linc oln Lib by ( Cons t . ) . 4/ . 16 Pramitol 5 PS 58/ 26 
Troy . 4/ . 16 Pramitol 5 PS 58/ 26 
Yaalc . 3/ . 12 Pramitol 5 PS 44/ 20 

H H 
Mineral Tarkio . 3/ . 12 Pramitol 5 PS 44/ 20 I 

---.J 
0 

Silver Bow S ilver Bow 2 . 0/ . 81 Pramitol 5 PS 290/1 3 2  

e e e 



e ,I ·E 5 ( cont ' d ) e 
l?Y 1981 

STAT I ON WE E D  CON T R O L  PROG RAM BY STATE ,  COUNTY,  AN D STAT ION 
Spokane Area 

STATE O F  WASHINGTON 
G a l . / L i ter Lbs. /Kg 

Co unty Station Acres/Hectares Herbicide per S ta t i o n  per stat ion 

Adams Hatton . 5  / . 20 Pramitol 5 PS 73/ 33 
Halston . 5  / . 20 Pramitol 5 PS 100/ 45 
Ritzville . 5  / . 20 Pramitol 5 PS 73/ 3 3  
S chr8.G . 5  / . 20 Prarnitol 5 PS 73/ 33 

Chelan Malaga M/W . 08/ . 03 Prarnitol 5 PS 1 2/ 5 
Valhalla 12 . 0  /4 . 86 Prarnitol 5 PS 1740/ 789 

Douglas Chief Joseph 12 . 9  /5 . 22 Pramitol 5 PS 1871/ 849 
Colwnbia 1 2 . 2  /4 . 94 Pramitol 5 PS 1769/ 802 
Del H.io 1.I/1'1 . 15/ . 06 Prarnitol 5 PS 22/ 10 
Foster Creek . 3  / . 1 2  Pramitol 5 PS 44/ 20 
Foster Creek M/W . 16/ . 06 Prarnitol 5 PS 23/ 11 
Grand Coul ee M/W . 10/ . 04 Prarnitol 5 PS 15/ 7 

H Orondo . 5  / . 20 Prarnitol 5 PS 73/ 33 
H Roclcy Reach 2 . 5  /1 . 01 Prarni tol 5 PS 3 6 3/ 165 I 
-..J Waterville M/W . 07/ . 02 Prarnitol 5 PS 10/ 5 I-' 

Garfield Lower Granite 7 . 0  /2 . 84 Prarnitol 5 PS 1015/ 460 
Pomeroy . 7  / . 28 Prarnitol 5 PS 102/ 4 6 

Grant Beverly M/il . 07/ . 02 Prarnitol 5 PS 10/ 5 
Potholes 3 . 4  /1 . 38 Pramitol 5 PS 493/ 2 24 

Kittit as Easton M/W . 05/ . 02 Pramitol 5 PS 7/ 3 
Ki tti tas I'II/IV . 09/ . 03 Pramitol 5 PS 13/ 6 
Teanaway M/\'{ . 10/ . 04 Prarnitol 5 PS 15/ 7 

Jjincoln Creston .9 / . 36 Prarnitol 5 PS 131/ 5 9  
Odessa . 5  / . 20 Prarnitol 5 PS 73/ 33 
Plum MIN . 13/ . 05 Prarnitol 5 PS 19/ 9 
Wagner lake . 4  / . 16 Promitol 5 PS 58/ 26 

Okanogan Tunk WIll . 05/ . 02 Pramitol 5 PS 7/ 3 



H H I ---J N 

STA T E  O F  WASHUJGTOl'J 

Cou n t y  

l) end Oreille 

Spokane 

S tevens 

Whitman 

e 

TABLE 5 ( c on t ' d )  
FY 1981 

STAT ION W E E D  CONT R O L  PROG RAM BY STATE ,  COU N TY,  AN D STAT ION 
Spokane Area 

Station 

Boundary 
Wetaline 1!'alls 
S acheen 

Bell 
Bell S torage Yard 
Four Lalces 
Green Bluff 
Springhill 
Valley Way 
Vera 

Addy 
Colville 

Chambers 
Clarkston 
Colfax 
Little Goose 
Riparia 

Acres/Hectares 

5 . 0  /2 . 03 
. 5  / . 20 

3 . 3 /1 . 34 

17 . 0  /6 . 88 
8 . 0  /3 . 24 
1 . 9  / . 77  

. 3  / . 12 
1 . 0  / . 40 

. 8  / . 32 

. 6  / . 24 

4 . 0  /1 . 6 2 
3 . 2  /1 . 29 

. 4  / . 16 

. 4  / . 16 

. 7  / . 28 
10. 0  /4 . 05 

. 3  / . 1 2  

G a l . / Li ter 
Herbicide per Station 

Pramitol 5 PS 
I) rami tol 5 PS 
Pramitol 5 PS 

Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 5 PS 

11ramitol 5 PS 
Pramitol 5 PS 

Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 5 PS 

e 

Lbs'/Kg 
pe r station 

725/ 3 2 9  
73/ 3 3  

479/ 217 

246 5/1118 
1160/ 5 2 6  

276/ 125 
44/ 20 

145/ 6 6  
116/ 5 3  

87/ 40 

580/ 2 6 3  
464/ 210 

58/ 26 
58/ 26 

102/ 4 6  
1450/ 6 5 8  

44/ 20 

e 
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STATE O F  IDAHO 
Cou nty 

Cas sia 

r.1inidoka 

Station 

Albion 
Bridge 
Declo 

Haymill 
Paul 
Rupert 

TAB4itS ( cont ' d ) 
PY 1981 

STAT I ON WE E D  CONTROL P R OG RAM BY STATE,  COUNTY, AND STAT ION 
V/al1a \'lalla Area 

G a l . / L i ter 

Acres/Hectares Herbicide per Station 

. 1/. 04 Ureabor 
1 . 1/ . 44 Ureabor 

. 1/. 04 Ureabor 

1 . 0/. 4 Ureabor 
. 2/. 08 Ureabor 
. 2/. 08 Ureabor 

e 

Lbs. l K g  
p e r  station 

150/ 6 f3 
1500/ 6 7 5  

150/ 68 

1200/ 540 
200/ 90 
200/ 90 



TABLE 5 ( con t ' d ) 
FY 1981 

STATION WE E D  CON T R O L  P ROG RAM BY STATE ,  CO UNTY ,  AND STATION 
Walla \'[alla Area 

STATE O F  ORiEGDN 
Ga l . / L i ter Lbs./Kg 

County Station .Acres/Hectares Herbicide per Sta t ion per  stat ion 

Deschutes Hampton . 5/ . 2  Pramitol 25:8 10/ 37 . 8  
LaP ine 1 . 5/ . 6  Pramitol 25E 20/ 75 . 6  
Redmond 8. 0/3 . 2 Pramitol 5 PS 2000/ 900 
Sand S prings 3 . 0/1 . 2 Pramitol 25E 45/17 0 . 1 

Gilliam Condon . 8/ . 32 Aatrex 80W 6/ 3 

Harney Harney 2 . 0/ . 8  Pramitol 25E 30/113 . 4  

Hood IUver Hood River 5 . 0/2 . 0  Pramitol 5 PS 1000/ 4 5 0  
Parkdale 3 . 5/1 . 4  Pram1tol 5 PS 750/ 338 
Woody Guthrie . 8/ . 3 2 Pramitol 5 PS 200/ 90 

J efferson Gri zzly 1 5 . 0/6 . 0  Pram1tol 5 PS 3 6 5 0/16 4 3 H H I 
Klamath Port Rock 5 . 3/2 . 1 2  Pramitol 25:8 80/302 . 4  -...J 

-I> 
Mal in 22 . 0/8. 8  Pram1tol 5 PS 5500/2475 
Sycan 4 . 5/1 . 8  Pram1tol 25E 68/257 . 0  

Sherman DeMos s  1 . 2/ . 48 Aatrex 80W 10/ 5 
John Day 18. 0/7 . 2  Aatrex 80W 136/ 6 2  
John Day Acc ess 2 . 5/1 . 0  Aatrex 80\'1 20/ 9 

Road 
Jolm Day Dam S ite . 4/ . 1 6  Aatrex 80W 3/ 1 

Umatilla McNary 18. 5/7 . 4  Prami tol 2 5E 185/6993 
Roundup 4 . 0/1 . 6  Pramitol 25E 40/1 51 . 2  

Union LaGrande 2 . 0/ . 8  Pramitol 25E 20/ 75 . 6  

Wasco Big Eddy 1 2 . 0/4 . 8  Pramitol 5 PS 2500/1125 

Big Eddy 500 kV 10. 0/4 . 0  Telvar 200/ 90 

Oelilo 15 . 0/6 . 0  Pramitol 5 PS 7500/3 3 75 

lclaupin 3 . 0/1 . 2 Pram. tol 5 PS 750/ 338 

Wheeler Po s sil 1 . 1/ . 44 Aatrex 80W 9/ 4 

e e e 
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:py 1981 
STATION WE E D  CON T R O L  P R OG RAM BY STATE ,  COUNTY , AND STAT ION 

STATE O F  WASHINGTON 

County 

Benton 

Franklin 

Klickitat 

Station 

Ashe 230 kV 
Ashe 5 00 leV 
Benton Sw. 
Highlands 
Horse Heaven 
Kennewick 
Kennewick 
Kennewick racrowave 
Midway Substation 
Midway Community 
Midway Conmluni ty 
�,1idway Community 
Midway Community 
Prosser 
Prosser 
Richl and Sw. 
Richland 0W. 
S t evens Drive 
Thayer Drive 

Eagle Lake 
l?ranklin 
r,Iesa 
8cooteney 

Bingen 
Gilmer 
Goldendal e  
H arv al1llll 

Acres/Hectares 

6 . 0  /2 . 4  
14 . 0  /5 . 6  

1 . 4  / . 56 
. 8  / . 32 

2 . 5  /1 . 0  
. 8  / . 32 
. 11/ . 044 
. 8  / . 32 

11 . 0  /4 . 4  
. 3  / . 12 

4 . 0 /1 . 6  
5 . 0  /2 . 0  
4 . 0 /1 . 6  

. 4  / . 16 

. 06/ . 024 
1 . 25/ . 5  

. 04/ . 01 6  

. 11/ . 044 

. 11/ . 044 

1 . 02/ . 408 
7 . 5  /3 . 0  

. 64/ . 25 6  
1 . 0  / . 4  

1 . 5  / . 6  
. 8  / . 32 

1 . 1  / . 44 
5 . 4  /2 . 16 

North John Day Caps 1 . 7  / . 68 

Skamania Underwood . 8  / . 32 

Yakima IiIoxee 6 . 0  /2 . 4  
White Swan . 4  / . 16 

VI alla YI alla Area 

G a l . l L i  ter 

Herbicide per Sta t ion 

Pramitol 5 PS 
Pramitol 5 PS 
Pramitol 25E 15/ 5 6 . 7  
Prarnitol 25E 1 5/ 5 6 . 7  
Pramitol 25E 25/ 94 . 5  
Pramitol 5 PS 
Casaron G4 
Pramitol 2 5E 5/ 18. 9 
Pramitol 5 PS 
Dovipon 
Casaron G4 
Tordon 10K 5/ 18. 9 
2 , 4-D 5/ 18. 9 
Pramitol 5 PS 
Casaron G4 
Pramitol 25E 10/ 37 . 8  
Casaron G4 
Casaron G4 
Casaron G4 

Pramitol 2 5E 5/ 18. 9 
Pramitol 25E 20/ 7 5 . 6  
Pramitol 25E 10/ 37 . 8  
Pramitol 25E 10/ 37 . 8  

Pramitol 5 PS 
Pramitol 5 PS 
Aatrex 80W 
Aatrex 80W 
Prami tol 2 5}j 30/11 3 . 4  

Pramitol 5 PS 

Pramitol 5 PS 
Pramitol 2 5E 5/ 18. 9 

e 

Lbs./Kg 
per station 

480/216 
1120/504 

1 5 0/ 6 8  
50/ 2 3  

880/396 
30/ 14 

400/180 

100/ 4 5  
50/ 2 3  

50/ 23 
50/ 23 
50/ 2 3  

300/13 5  
200/ 9 0  

9/ 4 
40/ 18 

200/ 90 

480/21 6  
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II 1 .  AFFECTED E NV IRONMENT 

The geograph ical  reg ion descr ibed in th i s  chap t er inc ludes the 
State s of Washingto n ,  Orego n, Idah o ,  and the port ion of Montana wes t of 
the Cont inent al  Divi de . As shown in Fi gure 4 ,  the region may be divided 
acc ording to  envi ronme nta l s imil arity into s even sub reg ions ; inc l uding 
the Puget Sound -Wi l l amette Va l l ey ,  the Columbia River Pl ateau , the Snake 
River Platea u ,  and the Grea t  Plain s ,  which are separated re spect ive l y  by 
the Coast Rang e,  the Ca sc ades , and the Ro cky Mount ains . 

A .  PHYSI CAL E NV IRONMENT 

Numero us streams , many of whi ch feed int o the Snake and 
Col umb i a  River s ,  of fer abundant opportun i t ie s  for tran sportatio n ,  irri
gat ion,  c ommerc ial fishing , recreation, and the produc t ion of e l ectri
c i ty . As soc iated wi th these  s t reams are floodpl ain s .  Flood plain values 
inc l ude water re sourc e values ( natura l modera tion of floods , wa ter 
qual ity maintenanc e ,  and groundwat er re ch arg e ) , l ivi ng resourc e  values 
( f ish , wildl i fe ,  and pl ant re sourc es ) ,  cul tura l re source  values ( open 
spac e ,  natura l beauty , sc ient ific study , outdo or educatio n ,  and re crea
t ion ) , and cul t iva ted re sourc e va lue s ( agr icul ture , aquacul ture , and 
fores try ) .  Numerou s wet lands a l s o  oc cur within the region .  We t l and 
values inc l ude wa ter re sourc e value s (natura l modera t ion of flood s ,  
wat er qual ity mai nt enanc e ,  and groundwat er re ch arg e ) , l ivi ng re sourc e 
values ( f ish , wildl i fe ,  and pl ant re sourc es ) ,  cul tura l re sourc e values 
( open spac e ,  nat ura l beauty , sc ient ific study , outdoor educatio n ,  and 
re cre at ion ) and c u l t iva ted re sourc e value s  ( agr icul ture , aquac u l ture , 
and fore s try) . 

Sediment at ion �s genera l ly not a s ignificant problem in the 
re g ion. ( 6 )  In some are a s ,  however , it i s  c ons idered severe enough t o  
int erfere wi th one or more benefic ia l use s o f  wat er . ( 7 } Of  th e 
22  water bas ins in the re gion ( a s  subd ivi ded by the EPA ) , suspended 
s o l id s  affec t 2 3  percent from point sourc e s  and 6 4  percent from no npoint 
sourc es ; toxic s ( h eavy me tal s ,  nonme tal toxic s ,  and pe st icides ) af fec t 
1 8  percent from point sources  and 3 2  percent from nonpoint source s .  For 
c ompari son , of th e 246 b as ins in the c ount ry , suspended s o l ids affect 
3 5  percent from point sources  and 54 percent from nonpoint sourc e s ; 
toxics af fec t 44 perc ent from point sour c es and 45 perc ent from nonpo int 
source s .  (8 ) 

Mo st of the region has been des ignated by the EPA , in acc or
dance  wi th th e Clean Air Ac t ,  as clas s I I I  a ir qua l ity area s ; however , 
the region does c ont ain some designated and propo sed c lass  I and I I  
area s wh ere a ir qua l ity de gradation i s  more re s tric ted . Air qual ity 
problems in the re g ion are mainly as soc iated with the Se a t t l e  and 
Port land me tropo l i tan area s where th e predominant prob lem i s  ca�bQn 
monoxid e fo l l owe d by oxidant s and tota l su spended part icu l ate s . ( 9 J 

The region c ont ains a profound divers ity o f  pl ant and wildl ife 
habita t s .  From a lpine meadows t o  des ert scrub  t o  coastal  e s tuarie s 
diver se ecolog ical  nich e s  provi de habi ta t  for thousand s o f  ind ivi dual 
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spec i e s .  Severa l spec ies in the reg ion are proposed or 
the Endang ered Spec ies  Ac t a s  th reatened or endangered . 
habi tat of some o f  the se spec ies is  c onsidered cr i t ic a l  
t ion o f  the spec ie s .  

c la s s i fied under 
Th e remaini ng 

to the c ons erva-

Al so located with in the re gion is a port ion o f  the Pac ific 
wat erfowl flyway . Many wat erfowl bree d i n  the Arc t ic then mi grate �n 
large fl ock s acro s s  the re g ion to wint eri ng ground s farther south . 
We t land s along th e rout e provide important res t and feed s t ops for the s e  
migra tory waterfowl . 

B .  LAND USE AND OWNER SHIP 

Ha lf of the region is  c overed by fore s t . The c l imate in that 
part of the region wes t  of the Ca scad e Range i s  part icu l arly  wel l  suited 
to the growth of trees , and th re e-q uarter s  of the land in that are a is 
c overed by forest , compared to  l e s s  than one-third of the land eas t  o f  
the Ca sc ades . 

Rang e and agr icultura l land c over s the next larg est area in 
the regio n.  Rangeland oc cupie s sub stant i a l  area s in th e Snake River and 
Rocky Mount ain subregions . Agricultura l land s  are l ocated pr imari ly on 
th e Columbia  R iver Plateau ,  along the Snake Rive r ,  and in th e Wi l lame t t e  
Va lley ;  some o f  t h i s  i s  c lass i fied as pr ime and unique farmland . 

The maj or urban cent er s  are Sea t t l e-Tacoma,  Port land
Vanc ouver , Eugene-S pr ing fie l d ,  Spokane , and Bo ise-Nampa-Ca ldwe l l .  

Abou t two-th ird s  o f  th e region i s  pub l i c l y  owned and managed , 
enabl ing the deve lopment of e ffec t ive land management programs and 
extens ive recreat iona l op portunitie s .  Th e Federa l Government owns h a l f  
o f  the re gion ' s l and , inc luding about two-th ird s o f  the land i n  wes t ern 
Montana and Idah o ,  one-h a l f  of th e l and in Oregon ,  and les s than one
third of Wa shing ton . The U . S . Fore st Servi ce  and Bureau o f  Land 
Management contro l  mos t  o f  the Fed era l l and and manage much o f  the 
region ' s  forest  and rang eland . Smal l er are as o f  Federa l land are man
aged by Bureau o f  Indian Af fa ir s ,  wi th 2 9  Indian res ervat ions ; th e 

\ Bureau o f  Rec l amat ion ; and th e Nat ional Park Servi c e ,  inc lud ing 6 
nat iona l park s .  State and loc a l  governments own about one-s ixth o f  the 
land in th e re gion , leavi ng one-third of the total are a under pr ivate  
ownership . 

C .  THE RE GIONAL ECONOMY 

Of th e total popu lat ion o f  about 6-1/ 2 mi l l ion , a lmost 
2-1/ 2 mi l l ion are employed .  Duri ng the pas t  two decade s ,  population 
growth rates in the re g ion have exceeded the national averag e ,  with 
Oregon and Was h i ng ton exp erienc i ng more growth than th e res t  o f  th e 
region. Be caus e of the cyc l ical  nature o f  the re g ion ' s economy , unem
ployment rates  h ave ne arly  a lways been h i gh er in th e region than i n  the 
Na tion as a who l e  during the last 20 y ear s .  Wi th i n  the re gion ,  Idaho 
has genera l l y  had the lowe s t  rat e of unemployment , wh i l e  wes t ern Montana 
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has had th e hi ghe s t , excep t during th e early 1970s  when th e recess ion �n  
Wa shi ng ton ' s  aircra f t  industry resul ted in high unempl oyment in  th at  
Stat e .  

About two-thirds o f  th e re gion ' s  labor force i s  empl oyed �n  
the  area s o f  retai l and wholesal e trad e ,  s ervice s ,  government , and 
transpor t at ion. The l at ter has been par t icularly impor t ant in the 
regio n ' s  ec onomy and i nc lude s  a l arge ly  comple ted  inter state  hi ghway 
sys t em, coas t a l  and inland water traf fic , ra ilroad l ine s from the 
regiona l cent er s  to th e maj or port s , and air tran sportation be tween the 
maj or c i tie s .  

One-f our th o f  the l abor for c e  i n  th e region, but somewhat  less  
in  Idah o ,  i s  employed in manufac t uring and cons truc tio n .  Th roughou t th e 
region , two of  th e th re e l arg est manufac turing employer s  are the lumber 
and wood produc t s  indus t ry and th e food and kindre d produc t s  indus try .  
In addit ion t o  the se two industr ies , th e third largest manufac tur ing 
employ er in Washi ng ton i s  the tran sportation eq uipment indus try ; in  
Ore gon , the e lectr ical  equipment and suppl ies industry ; and in Idaho , 
th e chemica l s  and a l l ied  produc t s  indus t ry .  An important fac t or in  the 
growth of  some ind ustries  in the re gion , par t icularly ch emicals  and pr� 
mary me tal s ,  h a s  been the avai lab i l ity  o f  inexpens ive e lec tric i ty . 

The remaind er o f  the labor for c e  is  empl oyed in agriculture , 
fore s t ry ,  commerci a l  fishi ng ,  and mini ng . Wh i l e  th e percentage o f  
worker s in agr icul ture i s  twice a s  h i gh i n  Idaho a s  i t  i s  i n  the re st o f  
the regio n ,  -th e State  wi th th e h i ghes t percent age o f  land i n  agricu l t ure 
is Wa shi ng ton. Th ro ugh out the re gion , the construct ion of new irri ga
t ion fac i l i t ie s  is bring i ng more land int o produc tion .  Fore s t ry and 
fishing oc cup y  a much smal ler perc ent age of th e labor forc e than does 
agriculture . Commercia l fishing take s place  along the coas t and on the 
Co lumb ia River . Mo st of  th e t imber h arve st occur s  west of  the Cascades . 

D .  PATTERNS OF ELECTRICITY U SE 

The use of  e lec tr i c i ty wi th i n  the region may be desc ribed 
acc ording to dif ferenc e s  in geographica l loca t ion and t ime of the ye ar.  
The subre gion of  Puget  Sound-Wi l l ame t t e  Va l ley , where two-thirds o f  the 
regio n ' s population l ive s ,  use s the great er portion of th e e lec tric ity 
consumed in the re gion.  Wi th i n  th i s  subre gion , e lectrical  energy 
requirements  are h i ghe s t  duri ng th e wint er when spac e hea t i ng need s are 
gre ates t .  East  of  th e Ca sc ades , e lec tr i cal  energy requirement s tend to 
be  h i ghe s t  d uri ng the summer becaus e of ir ri gat ion pumpi ng and a ir con
d i t ioning load s .  

The use o f  e l ec tric ity wi th i n  th e region may a l so b e  described 
acc ording to th e type of us er . Almos t h a lf  of  th e e lec tric ity consump
t ion is industria l ,  wi th el ec tropro cess  industries  purchas ing one-h alf  
of  th e t o t a l  indu s t ria l consump t io n. The next l arge s t  user s  are  th e 
fore st produc t s  indust ry , whi ch uses one-f ifth of  the indus trial  c on
sump t io n ; crop ir ri gat or s ,  whi ch use one-s ixteenth ; and th e chemica l 
industry , wh i ch uses a lmos t  one-twent ieth . Re s ident ial  user s  account 
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for near ly  one-third o f  the re gion ' s  c onsump tion o f  e lectr ic ity ,  and 
commerc ial us er s  account for on e-s eventh . Becaus e the reg ion has  very 
l ittle  ind igenous gas or o i l , but  a large supply o f  inexpens ive hydro
elec t ri c ity , far more home s and bus ine s s e s  in thi s  region rel y  on elec
tri c i ty for space heating than e l sewhere in the country . Re s ident ial 
cus tomer s in th e region use twic e as mu ch e lec tric ity  at h a l f  th e c o s t  
per k i lowa t thour as the nationa l averag e ,  a l though t o t a l  per cap i ta con
sumption o f  ene rgy for th e region is  equa l to the nat iona l average . 

E .  EXIST ING FAC ILITIES FOR THE GENERATION AND BULK TRANSMIS SION 
OF ELECTRICITY 

One-th ird of the Na t ion ' s  hydroe lectric po tent ial l ie s  with i n  
the re gion ; th e mo s t  des irab l e  s ite s a l ready h ave b een deve l oped . Th ere 
are 58 major hydroe lectric dams in the re gion as shown in Figure 5 .  The 
30 Federa l l y  owned dams produc e abou t ha l f  o f  the e lec tric ity consume d 
in the re gion . Electr i c ity is a l so produced a t  two nuc l ear plants ( one 
Federa l l y  owned , one non- Fed era l ) and s even non-Federa l coa l plant s .  In 
addi tion , there are n ine nuc lear pl ants and four coal plant s under con
s truc t ion or wi th permi t s  pend ing . 

Ap proximately 70 perc ent of  the b u lk h igh-vo l tage transmi s s ion 
sys tem is owned and manage d by  BPA. Th e BPA system ,  shown in Figure 2 ,  
has l ink s  with transmiss ion l ine s in two o th er regions , the Pac i f ic 
Sou thwe s t  and Bri t i sh Co lumb i a ,  a l l owi ng for exchange s and sale s o f  
power . 

F .  SERVICE AREAS 

Consumer s o f  e lectric ity in the reg ion are s erve d  by b o th 
pub l icly  owne d and inve s t or-owne d u t i l i t ie s .  Rura l area s are typical ly 
serve d by pub l ic l y  or coopera t ive ly  owned ut i l i t ie s , wh i l e  o ther  areas , 
wi th the except ion o f  severa l me tropo l itan d i s t ric t s ,  are s erve d  by  
inve st or-owned u t i l i t ies . Pub l ic l y  owned ut il it ies sel l a greater pro
portion of e lec t ricity  in Washington than in the re s t  of the region.  
With i n  the  reg ion , BPA provi des direc t  servi ce t o  15 industries  and 6 
Federa l  age nc ie s ,  and i t  who lesales  firm power t o  1 1 6 pub l ic l y  or coop
era tive ly owned u t i l i t ies and nonf irm power t o  8 inve st or-owned 
ut i l i t ie s .  
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IV . E NV IRONMENTAL CONSEQUE NCE S 

A. CONSTRUCTION 

In des igning a pl an of servi ce to mee t future sys tem req u�re
ment s ,  it i s  usua l ly po s s ib l e  t o  para l l e l  exi s t i ng righ t s-o f-way for at 
least a por tion of  the required distanc e .  However , unless  there already 
exi s t s  a route d irec t l y  be tween the point of avai labil ity o f  genera tion 
and the l oad , a para l lel  ro ute could re sul t in a s igni fic ant ly l onger 
l ine , req u iring more total  righ t-o f-way wi th a resultant increas e in 
adverse  e ffec ts over a more dire c t  route or l ine l ocation .  Otherwise , 
para l l e l i ng exi s t i ng rights-o f-way wi l l  resu l t  in genera l impac t s  
s imi lar to  the const ruc tion o f  new l ines , excep t th at they wi l l  no t 
occ ur � n  previously  und i s t urbed areas . 

Re l iab i l i ty cri teria � s  ano ther re stric tion l imi ting the imple
me ntatio n  o f  para l l e l i ng .  By grouping s evera l transmi s s ion l ine s wi thin 
a restric ted are a ,  the pos s ibi l i ty of  a s imul t aneous outage aris ing from 
a nat ura l calamity such as a windst orm or snows l id e ,  or from sabo tage 
a t t empts , i s  greatly inc reased. Such an outage would re sul t in a total  
l os s  of  s ervice t o  those areas where o th er sources  of  power mi gh t no t be  
availab l e .  

Histor i c a l ly , BPA h a s  adop ted t echnological advanc ement s i n  
e lec t rica l transmi s s ion whi ch inc reas e s  the efficiency o f  i t s  transmi s
s ion sys t em. Upgrad ing or replac ing exist ing l ower vo l tage transmi s s ion 
l ines wi th line s  of hi gher c apac i ty minimizes add it iona l r igh ts-of-way 
that would o therwise be req uired.  Al though replacement would usual ly 
e l iminat e the need for any new righ t-o f-way , th ere are cons traint s 
l imi t ing the prac t ical  ap pl icab i l i ty of  th i s  me th o d .  In add i t ion t o  
tech no logica l cons traint s ,  the main l imi tation affec t ing th e u s e  of  
replac ement i s  the need t o  remove exist ing l ines from s ervice  t o  a l l ow 
for re building . 

Re search by BPA on l200-kV transmi s s ion ind icates th at  e le c tr i
c ity may be  transmi t ted  a t  a much h i gh er capac ity  than pos s ib l e  wi th 
S OO-kV . Th i s  fu ture technology c ould subs t ant ia l ly reduce the amount o f  
land dedica ted  to  new righ ts-o f-way . Ongoing rese arch on UHV techno logy 
sponsored by BPA a l s o  inc l udes inve s t iga t ions int o shor t - and l ong-t erm 
bio logica l and phys ical e f fec t s  o f  e lec t rostatic fie l d s .  

Transmi ss ion l ine load losses  per uni t of  capac ity are usua l ly 
les s wi th hi gher vo l t age s .  Load losses  are greate s t  on over loaded 
l ines .  Thus , new or modified transmi s s ion fac i l i ties can o f ten re sult  
�n energy c ons ervat ion by reduc i ng system load losse s .  

1 .  Impa c t  on Soc ioec onomic Re s ources  and Land Use  

The improvement and expans ion o f  BPA ' s  transmis s ion fac i l 
i t ies provide s i gn i ficant d iver s e  s ocial  and ec onomic benefits  to  t h e  
Pac ific Nor thwe s t and t o  the ent ire nation th rough the res u l t i ng contri
but ion to  an abund ant , re liab le regiona l power supply . As a member o f  
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the cooper a t ive reg iona l power pro gram , BPA provides ap proximately  
70  percent  o f  the region ' s  bulk power transmi s s ion capac ity . The 
re giona l power pro gram , wh i ch is based on c lose par t ic ipa t ion and 
co ord ination by Federa l power-re la ted age nc ie s and the reg ion ' s  
u t i l i ties , i s  des igned to satisfy  reg ional power requirements with the 
minimum investment of reSOurce s and the min imum impac t on the 
envi ro nment . 

The mo st impor tant s ing le  b enefit o f  an adeq ua t e ,  re l iab l e  
reg iona l power s up pl y  i s  i t s  cont ribut ion t o  a re lat ive l y  h i gh regiona l 
s tand ard o f  l iving . Genera l ly speak ing ,  there i s  a st rong po s i t ive cor
re lation b e tween per capi ta  energy consump t ion and per capita  i ncome . 
However ,  fac tor s  other th an energy consumpt ion can also be important 
det erminants o f  per capita  i ncome . Be caus e o f  the Pac i fic  Nor thwe s t ' s  
gre ater dependenc y upon e lectri c i ty re lative to o ther re gions o f  the 
country , an adeq ua te s up pl y o f  e lec tric ity  is important to  variou s econ
omic sector s  wh ich provide empl oyment as we l l  as goods and servi ces for 
the regio n ' s  inhab itan t s . 

In order to  inve st igate into the re lationsh ips b e tween 
energy use and economic deve l opment , BPA commi s s ioned th e s ervice s o f  
Ernst and Erns t . The obj ective o f  the study under tak en was t o  provide a 
the ore t i ca l and quant itat ive de s cription o f  the re l a t ionships be tween 
ener g y ,  e l ectr i c i ty , empl oyment , and outpu t for spec ified industry 
groups . In add i t io n ,  the s tudy focused on  e lec tric ity  use  in  the alum i
num industry because o f  i ts impor t anc e as a Pacific Northwest  e lec tr i
city consumer . The study indicated that , on  a b road geo graphica l scal e ,  
energy use  and economic deve lopment move d together c lo s e ly , b u t  a s  the 
geo graphical are a s tudied b ecame sma l l e r ,  energy and economi c growth 
l ost corre lat ion . The s t udy o f  spe c i fic indus tries  discovered that 
re lat ive l y  few type s  could  b e  at tracted t o  a regio n because of th e price 
and /or availab i l i t y  o f  e lec tricity . ( l O ) 

There fore , wh i le the availab i l ity  and re l iab i l ity o f  the 
power s up pl y  doe s no t i tse l f  cau s e  re s ident ia l , commercial , or indus
trial deve l opment , or the re sul t ing economic growth and popu lat ion con
centra t io n ,  the l a ck o f  e lec tric energy may inhib i t  these act ivi t ie s . 
In o ther word s ,  the ro le  o f  e lectric ity can b e  cons idered permiss ive in 
tha t  it al lows growth to oc cur i f  condit ions are o therwise favorab l e ,  
and l imiting in that it impo ses a re lative ceil ing on the leve l o f  econ
omic act ivi ty whi ch can b e  conducted . The re fore , depending on  a varie ty 
o f  fac tor s o ther than the availab i l ity o f  re l iab l e  e lec tric energy , con
s truc t io n  o f  transmi s s ion fac i l i ties  may eventua l l y  be accompanied by 
various  k ind s of deve lopment and growth . New commerc ial and industrial  
cons truc t ion may oc cur wh ich wi l l  h ave d ire c t  impac t s  on  the environ
ment . Th i s  may in turn l e ad to  undes irab le impac ts on land use , 
increased solid  wa ste  produc tio n ,  increased l iquid wa s t e  and sewage 
dispo sal prob l ems , increased air po l lu t ion , and increases in local  traf
fic assoc iated wi th po pulation concentration in areas o f  new or improved 
e lectric servi ce where industrial  or commerc ial deve lopment occur s .  In 
some loca t ion s ,  population concentrat ion and expande d pub l i c  s ervice s 
could u l t imately  lead to  re cre at ional deve lopment in previously  undeve l
oped  area s ,  wi th at tendant environme ntal impac t s .  
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For ind ividua l ac t ions inc luded in  th e Fi scal Ye ar 1981  
Pr opo sed Pro gram, BPA wil l de termine the proposed act ion ' s  c ompa t ibi l ity 
wi th Sta te and loca l land us e plans th rough consultat ion wi th ap propri
ate State and local land us e pl anning ag enc ies . At th i s  t ime , po tent ial 
confl ic ts exi s t  �i th th e LaGrand e-McNary proj ec t  ( SA 8 1 -2 ) and th e land 
use pl ans of LaGrand e ,  Umatil l a ,  and Hermi s t on ,  Oregon . State and local 
age ncies  are being contac ted re garding the compatibil ity o f  the various 
fac i l i t ies inc l uded in the Fi sc a l  Year 1981  Pr opo sed Program. The pos
s ib i l ity of confl i c t s  wi th land us e plan s  wi l l  be  examined in more 
detail whe n  a l t ernat ive locations have been ident ified . Th e re s u l t s  o f  
these eva l uat ions wi l l  b e  included in t h e  appropriate s i t e-spec ific  
environment al impac t  s t atement or  environment al assessment . 

For proposed ind ividua l ac t ions located wi thin or affec t
ing coast al  zones ( in Wa shi ng ton , genera l ly 200 feet inland from mean 
high t id e  to 3 nautical  miles seaward ; in  Oregon ,  genera l l y  the Coa s t  
Rang e crest  to 3 naut ical mi les  seaward o f  mean h i gh t ide ) , State and 
loca l land use planning age ncies  and o ther agenc ies wi th j urisdict ion 
wi l l  be consul ted t o  de termine the proposal ' s  c ons ist enc y with coa�tal  
z one  managemen t  pro grams . BPA wi l l  endeavor t o  b e  con s i s t ent wi th land 
use  pl ans and coastal  zone manag ement programs to the max imum ext ent 
prac t icabl e .  Thes e cons i stency determinations wil l  be  i nc l uded i n  the 
ap propri ate s i te-spec ific environment al  impac t statement or environ
menta l assessment . 

For proposed ind ividual ac t ions on lands wi thin the pub l ic 
domai n ,  BPA wi l l  con su l t  the land management agency wi th j urisd ic t ion to 
determine land use  policies  and potent ial environment al  impac t on th ose 
lands . 

The transmi ss ion l ine s , substation , and acc ess  roads 
i ncluded in the proposed pro gram wi l l  h ave d irec t impac t on  th e use of 
the land they occupy and , to a l es ser extent , on adjacent l and s .  The 
nat ure and sc ope o f  this  impac t depend s upon the type o f  fac i l i ty and 
the exist ing and potent ial uses  o f  the land invo lve d .  Many land uses 
are compat ib l e  wi th transmis s ion cor ridor s ;  BPA expec t s  and e ncourage s 
cont inued mul t ipl e use  of  the righ t s-o f-way . 

The 6 new sub stat ions inc l uded in th e proposed pro gram 
wi l l  oc cupy approxima tely 39 to 41 acres  ( 1 5 . 6  to 16 . 4  h a )  o f  l and . 
Pre l iminary planni ng informat ion indicates th a t  one substat ion would  be 
located in a mixed ur ban/agricul tura l are a ,  one in a nonirrigated agr i
cult ural are a ,  and two in  mixed fores t/range area s .  Ano ther s ub s tation 
may be expanded up to one acre ( . 4 h a )  int o a young Ch ristmas tree 
farm. Sinc e  sub s tation s ites  represent a si ngl e-purpo s e  or dominant 
use ,  the se l and s wi l l  be remove d from the ir exist ing use for the l i fe o f  
the fac i l i t ie s .  In additio n ,  some s ub s tations , by nature o f  the ir loca
tion , may serve as a focal po int for fu ture transmi s s ion l ines and , as 
such , re present a potentia l impac t great er than tha t  res u l ting from the 
subst at ion i ts e l f . Oth er impac ts to l and uses are described be low .  
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a .  Urban and res ident ial  

The presenc e of  transmiss ion l ines or sub s t at ions in 
urban and res ident ia l area s could  have an impact  upon the suitab i l ity of  
adj acent land for fu tur e land us e s .  Ad justment s may have to  be made in 
plot layou t patt erns and res ident ia l  lot  s iz e s  to  reflec t the presence 
of the new fac i l i t ies . Transmis s ion l ines inc luded in �the FY 1981  Pr o
pos ed Con s tru c t ion Pro gram wou l d  cros s ap proximately 5 - 14 l inear miles 
( 8-2 2 k i lome ter s )  of ur ban or res ident ial land , requ ir ing approximately 
90 -270  acres (3 6-1 10 h a ) of  righ t-of-way . 

On th e bas is of  pre l iminary planning data no res �
dences or bu ildings wi l l  need to be remove d as a resu l t  of th e Fi sca l 
Year 1 9 81 Program. Sh ould it later be  determined th at remova l of exis t 
ing res idences is  requ ired , proc edure s s pec ified i n  the Uni form 
Re loca tion and As s istanc e and Land Ac qu is it ions Po l ic ies Ac t of  1 9 70 
wil l be fo l lowed . 

Impa c ts re sult ing from the l ine constru c t ion act �v�
t ie s  thems elve s  wi l l  affe c t  the loca l commun i t ie s  surrounding the con
s tru ct ion s i t e ,  becaus e  the spec ial ized cons tru ct ion me thods used 
usua l l y  makes it  necessary for contractor s  to  bring in a labor forc e 
from outs ide the area.  The extent of  these  impac ts to the commun ity are 
det ermine d by the type and s iz e  of th e cons truction proj ect  and the s ize  
of  the exist ing community .  For example , i f  we examine the constru c t ion 
schedu l e  for two hypothe t ica l  transmis s ion l ine s ,  a 10 -mi l e  ( 16 km) seg
ment o f  a sma l l  capac ity l 15 -kV l ine and a 100-mile ( 1 6 1  km )  s e c t ion o f  
a high capacity 5 00 -kV l ine , we find tha t the former con s tru c t ion t ime 
may be as  l i t t le as 4- 1/ 2  months wi th a maximum work force of  about 20 
worker s ;  whereas wi th the l arger proj ect , cons truct ion may tak e as long 
as 20 month s ,  requ ir ing a peak work force  of as many as 170 workers . I t  
can b e  expected tha t impac t to  th e surrounding commun ity resu l t ing from 
constru ct ion of  the smaller l ine wou ld be minor and of  a short dura
t io n .  S imi lar impacts  invo lving the nee d for hous ing of the cons tru c
t ion worker s ,  increases in road traf fic and noise leve ls ,  e tc . , wou ld 
oc cur during the cons truct ion per iod for the larger proj ect , bu t these  
impa c ts cou l d  po tent ial ly affect a larger number o f  communit ies for a 
longer period of t ime . S imil arly , wi th the cons truction of  a sub s t a
t ion , impa c ts to  adjacent commun ities would a l s o  vary depend ing upon the 
cons tru c t ion work force invo lved , wh i ch could  be from 12 to 30 , depend
ing upon s ize and the dura t ion of the cons tru c t ion period .  Th e con
s truc t ion perio d could  vary from less  than 2 month s to almo s t  8 month s .  

Re s idenc es immed iately adjacent to the cons tru c t ion 
act ivity wou l d  be temporarily subj ec t to dus t  and nois e from the opera
t ion of heavy equ ipment . Also , the s e  res idences may be permanent ly 
af fected by rad i o , televi s ion , and aud ib le  nois e interferenc e as dis
cus s ed in  Sect ion IV .A . 2 . a . ( 2 )  below.  
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b .  Agricu lture 

New transmis s ion l ines for the FY 1981 Propo sed Pro
gram wou l d  cross  ap proximately 3 9-5 7 l inear miles ( 62-91 km) of  crop
land , and new righ t-o f-way easements wou ld  total approximately 
904-1 , 0 16  acres (36 2-406  h a ) o f  cropland . However , on ly the areas 
occup ied by new tower foot ings , a total o f  approximately 7 . 1-10 . 4  acres  
( 2 . 8-4 . 2  h a ) , wou ld  be  permanent ly removed from agricu l tura l produ c
tion. Two new substat ions located in crop land wou ld remove up to 
15 acres (6 h a )  from produc t ion.  

The  amount of  land los t  from produc t ion around trans
mis s ion tower s woul d  be  great er for irrigated land than for non irr igated 
land with the resu l t ing loss  in revenue proport iona lly  more s ign i fi
cant . ( l l ) Norma l ly ,  when l ines traverse exist ing irr iga ted farmland , 
tower s ites  are chosen wh ich minimiz e con f l ic ts wi th the exi s t ing irr i
ga t ion sys tem( s ) . In some ins tances , rea l inement of  th e irrigat ion 
pa ttern may be requ ired to obtain maximum us e o f  the rema inder o f  the 
field .  However , po s s ible  changes in the irr igat ion pat tern may be 
l imited by exist ing tower s in adj acent land . Tower s are no t usual ly 
located with in f ields be ing irrigated by c ircu lar spr ink ler sys tems . 

Al s o ,  yields in the immediat e vicinity o f  tran s 
mis s ion tower s may be reduc ed because o f  over fer t il izat ion , overlap p ing 
c overage of  weed contro l  chemica l s ,  overworking of  so i l ,  s eed los s ,  and 
harve st  lo sses . The extent of any adver s e  effec ts adj acent to t ower s 
wil l depend upon the type o f  crop grown and the farming prac t ices  fo l
lowed , as wel l  as the  k ind of  equipment u s ed for cu l t ivat ing , plant ing , 
irriga t io n ,  pes t  and d iseas e contro l ,  and harvest ing . 

The area between transmi s s ion l ine tower s would be 
genera l l y  compa t ib l e  wi th crop produc t ion . Howeve r ,  wh ere tower s or 
po les are in the pa th of cult iva t ion , s ome inc onvenienc e and add it ional 
operator t ime may resu l t , e spec ially  where large equ ipment i s  u t i l ized .  
As a resu l t , opera tor s  migh t  choose not  to  br ing new land on the 
righ t-o f-way und er cu l t ivat io n ,  al though experienc e  ind i cates  tha t land 
present ly under cu l t iva t ion wi l l  cont inue to be farmed . 

The ab ove effec ts  on agr icu ltura l land use  are long
term. There wi l l  a l s o  be some unavo idab le  short term e ffec ts as a 
resu l t  of  con s t ru c t ion acces s ,  tower assembly , erec t ion , and s tring ing 
of  the conductor .  Where the tower er ect ion area is on cul t ivated land , 
los s of  produ c t ion from s t aging area s and acces s road s wil l resu l t  i f  
construc t ion is carried on dur ing the crop season.  However , cons tru c
t ion can usua l l y  be  completed in one growing season or schedu led around 
it . A sma l l  reduct ion in crop yield in the years  fo l l owing cons tru c t ion 
may resul t  from the temporary effec t s  of  soi l  compact ion and distur 
banc e .  Be cause access is usual ly avai lable  along the r igh t-of-way in 
cropland , permanent acces s roads in these  area s are no t norma lly e s tab
l ishe d .  Be s ides the acreage ind icat ed above , temporary e ffects wou ld 
also  be incur red  on an add i t iona l 73 l inear miles  ( 1 1 7  km) of agr icul
tura l land s from ac t iv i t ies upgrading exi s t ing transmiss ion l ines , but 
no addit iona l acreage removed from produc t ion . 
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BPA compensate s landowner s on an ind ividua l ba s i s  for 
the land occup ied by the tower s i tes , for the righ t -o f-way eas ement , and 
for any crop damage that occur s .  Ac tua l compensat ion depend s upon th e 
extent and durat ion o f  any damage and the type of  crop under cu l t iva t ion . 

BPA wil l endeavor to  avoid  impac ts  to  farmlands 
c l as s ified as  pr ime and un ique* by the U . S .  Depar tment of Agr icu lture . 
Det erminat ions wi l l  be  made whe ther ind ividua l act ions inc lude d in the 
FY 1 9 81 Proposed Program wi l l  advers e ly a f fect these  land s and be  
inc luded in the appropriate s ite- s pec ific  environmenta l impac t statement 
or environment al  assessment . I f  a propo sed ac t ion is  located with in or 
det ermine d to have an impac t upon the cont inued us e and viab i l ity  of 
such farmland s ,  a l l  a l t erna t ive s and mi t iga t ing measures  will be con
s id ered and consu ltat ion in i t iated wi th the appropriat e Stat e Soil  
Cons erva t ion service  o f fice and USDA S t ate Land Us e Commit tee . BPA wi l l  
no t convert prime or un ique farmland s to  o ther uses un les s other 
nat iona l int er e s t s  over-r ide the impor tanc e of pre servat ion or o therwis e 
ou tweigh the environmental  benefits  der ived from the ir protec t ion .  Pre
l iminary pl anning informat ion ind icates that  some pr ime and un ique farm
land may be af fec ted by bo th the Al l s ton-Port land ( S . A. 81-1 ) and 
LaGrande-McNary ( S . A .  8 1 -2 ) propo sals . 

c .  Graz ing 

Approximately 1 9 2  l inear mi les ( 30 7  km) of  range land 
wou l d  be cros s e d  by new fac il ities  include d in the Fisca l  Year 19 8 1  
Proposa l s , depend ing on f ina l locat ion . S ince on ly that  land actua l ly 
occup ied by the  tower foot ings wil l be  removed from produc t ion , a tota l 
of 35 a cres  ( 14 h a )  of rangeland wou ld be permanent ly affec ted by the 
proposed  program. The remainder of the righ t-o f-way wou l d  genera l l y  be 
compa t ib l e  with range ac t iv i t ies , al though s ome c l ear ing of  brush  and 
trees ma y b e  necessary to provide acce s s  for the heavy con s tru c t ion 
equipment . Some s o i l  eros ion may occur , as  d iscussed in Sect ion 
IV . A. 2 . d .  New easements on range land wou l d  tota l ap proximately  
3 , 120-3 , 140 acres  ( 1 , 248-1 , 25 6  h a ) . An addit iona l 7 l inear miles  
( 1 1  km) woul d  be  temporarily affected by reconductoring ac t ivi t ie s , but 
no add itional acreage  remove d from produc t ion . S inc e access  roads on 
range land are temporary and are generally  seeded or al lowe d to grow over 
with na tura l ve getat ion af ter constru c t ion , no addi t iona l graz ing land 
woul d  be permanent l y  remove d from product ion by these  roa d s .  Th re e new 
subs tat ions may remove ap proximately 19-2 1  acre s ( 7 . 6-8 . 4  h a )  from graz
ing us e .  

* Pr ime farmland s are thos e who s e  va lue der ive s from the ir genera l 
a dvantage as  cropland du e to  soi l  and wat er condi t ion s . Un ique  
farmlands are those  who s e  value der ive s from the ir part icu lar advantages 
for growing s pe c ial ity crops . 
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d .  S i lvi cul ture 

The Fiscal  Ye ar 1 9 81 proposal s wil l require approxi
ma te l y  9 7-120 l inear mil e s  ( 15 5- 19 2 km)  of upgraded , new , and para l l e l  
transmis s ion l ine cons truc tion th rough exist ing fore s t  land , invo lving 
ap proxima tely  1 , 5 1 2-2 , 0 1 2 acre s  (605-805  h a )  o f  righ t-o f-way . Except 
where the l ines span canyons or other areas where ve getat ion cannot grow 
ta l l  enough to int erfere wi th the l ine s overhead , tal l -growing trees  and 
brush are remove d from the righ t-o f-way to al low for const ru c t ion , oper
at io n ,  and ma intenanc e  of the new transmis s ion fac i l i t ie s .  Commerc ially  
valuab le timb er is remove d and sold , in  some cases  b e fore the  t imber has  
reache d maturity . Any stab l e  tree ou tside  of  the immediate righ t-o f-way 
wh ich does no t come c l oser than the min imum safe work ing d istanc e from 
th e ou tside  conduc t or when d i s placed to  i t s  maximum des ign swing i s  
a l lowed to remain.  Un stab le trees wh i ch , when fa l l ing , wou ld s tr ik e  the 
ou ts ide conduc tor when in a static  cond ition are removed . Un stab l e  
trees inc lude decayed , insec t-infes ted , leaner s ,  and burn-d amaged 
tree s .  Be cause mu ch o f  the new transmi s s ion l ine to  be  con s tructed 1n 
forested  are as would be para l lel  to exist ing l ines and ent ire ly upon 
existing easement s ,  the fac ilitie s  assoc iated wi th the Fi scal Ye ar 1981  
Propo sed Program would require the c l ear ing of  up to approximately 
1 , 1 1 2-1 , 5 7 2  acre s  (445-6 2 9  h a) of fore s t . 

Where exist ing access  roads in fore s ted are as cannot 
be  used for construc t ion and ma intenanc e ,  temporary and permanent access  
roads are buil t ,  thereby impo s ing an  add itional impac t .  The se road s , 
whi ch are normally  abou t 14 fee t wide , can usua l l y  b e  located wi thin the 
c l eared righ't-o f-way . However ,  add it ional ac cess  roads are some times 
necess ary from the righ t-o f-way to the neare s t  exi sting commerc ia l roads 
to al low access  around s t eep s l opes and other natura l ob stru c t ions on 
the righ t-o f-way .  Al though , as previous l y  me nt ioned , a prec i s e  figure 
cannot be given at th i s  t ime , i t  is expected that the total  acreage 
requirements  for permanent acces s road s th rough fore s t  land woul d  b e  
approximately 5 1 -7 2  acr e s  ( 20-29 ha ) . 

Aft er cons truc t ion i s  complete , th e righ t-o f-way i s  
ma int ained t o  prevent regrowth o f  tall-growing vege tat ion for the l i fe 
o f  the new fac i l i t y .  In addi t io n ,  t imb er immediately adjacent to  the 
c l eare d righ t s-of-way may a l so be adversely affected in th at it wil l  be 
subj ec t to an increased chanc e of wind th row and sun scald . 

Genera l ly ,  c leared righ t-o f-way on forest  land is 
permanent l y  remove d from t imb er produc tion , thereby reduc ing the total 
acreage availab l e  for sust ained yield methods of  fore stry . However , the 
produc tion  of merchantab l e  timb er may cont inue in some s i tuation s .  
Al so , Ch ri stmas tree farming i s  o ften compa t ib l e  with righ t-of-way ma in
tenanc e .  Include d among the FY 19 81  ne w s t art i tems i s  the expans ion of 
a substation whi ch may remove from produc t ion up to 1 acre ( . 4  ha) of a 
Ch ri stma s tree farm.  

The c learing of  1 , 1 6 3-1 , 644 acres (465-658 h a )  o f  
fore s t  land woul d  create short term work i n  the fore s t  indus trie s for 
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ap proximately 8 8  peopl e .  However , becaus e o f  the annua l growth los s 
dur ing the l ife of the fac i l it ies , approximately 6-7 annua l j obs in the 
fore s t  industry and 12-14 s ervic e j ob s  wou ld  be los t .  (Thes e figures  
are based  on  data ava ilable  from the  Or egon Forest  Industr ies Counc i l  
and the U . S .  Fore s t  Servic e ,  Pac ific  Nor thwe s t  Fores t and Range 
Exper iment Station . ) 

e .  Recrea t ion 

Be cause  of the var iety and abund anc e of recreat ional  
resources  tha t exis t in the  Pac ific  Northwe s t , i t  i s  inevi tab l e  that  
some of the new fac i l i t ies proposed in  Fiscal  Year 1 981  wil l  pa ss  near 
exi s t ing recreat iona l area s .  Some o f  the new proposa l s  wi l l  a l s o  pass  
through locat ions ident if ied as having po tent ia l recreat ion us e .  In 
either s ituat ion , transmis s ion l ine s can be expected to have an adverse 
vi sua l impac t upon the na tura l s c enic  charac ter of the are a .  S ince 
aes the t i c  ch aracter is  frequent l y  a factor contribut ing to an area ' s  
impor t anc e as  a recreat ional resour c e ,  any vi sua l impa c t  cou ld 
potent ia l l y  affect  its re creat ional va lu e .  

Even though the actual impac t  o f  the proposed new 
fac i l i t ie s  on re creat iona l res ources  wil l u l t imately  depend upon  the 
f ina l transmis s ion l ine locat ion or cro s s ing , it can be assumed that the 
transmi s s ion l ine s ,  tower s t ructure s , and associated clearings wou ld  be 
visib l e  to  peop l e  us ing the se  resour c es . Depend ing upon the degree to 
whi ch s tru ctures wi l l  intrude upon the scen i c  attributes  of these  areas 
and the ind ividual expe ctat ions of  peop le  us ing them, the qua l i ty of the 
re creat iona l experience  o therwis e avai lab l e  wou ld be  reduced . 

Transmiss ion l i ne r igh ts -of-way and their assoc iated 
acces s roads are often used for variou s types of  re creat iona l ac t ivities 
such as  b i cycle  tra i l s , horse  tra i ls , snowmob i le rout es , and off-road 
vehicle  ac ces s .  S inc e transmiss ion l ine  rights-of-way are he ld  in eas e
ment by BPA , rather than fee-owner ship , recreat ional use depend s upon 
the landowner or land management agency with jurisdiction by law. 

Use of  transmis s ion l ine righ t s-o f-way by snowmob i les 
and of f-road veh i cles  has often resu lted in detrimenta l effec t s , inclu d
ing increased ero s ion , wild l i fe dis turbanc e ,  vandal ism ,  increased fire 
haz ard s ,  and s treambed dis turbanc e .  BPA wi l l  cooperate  with landowners 
and land manag ement ag enc ies in prevent ing unau thorized use of  
rights-o f-way and acces s roads by  in stal l ing gates  and lock s .  BPA wi l l  
a l so cooperate  wi th Federal land management ag enc ies whenever the latter 
det ermines  that the use of  of f-road vehi cles  in part icu lar area s mus t  be 
contro l led or proh ib ited in order to prevent add i t iona l adver s e  e ffects . 

The United States Fore s t  Service ( USFS ) and the 
Pres ident have re cent ly compl eted th e ir Road less  Ar ea Review and Eva lua
t ion ( RARE I I )  recommendat ion s .  Ac tua l adop t ion o f  wi ldernes s area 
re commend at ions awa its congress ional  ac t ion . It is BPA ' s pol icy to 
avo id proposed a s  we l l  a s  des i gnated wildernes s areas when planning for 
and locat ing transmiss ion fac il it ies . 
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BPA will  end eavor to avo id adverse ly affect ing any 
ac tua l or proposed  component o f  the Nat ional Tra i l s  Sys tem. For each 
pro ject  in the FY 1981 Proposed Program , BPA will  determine whe ther the 
proposal  wi l l  impact  the s e  tra il s  and include th at  det ermina t ion in  the 
appropr iate s i te-spec ific environmental impac t  sta tement or environ
menta l asse ssment . Impac ts to the immed iate surrounding environme nt as 
we ll  as the tra i l s  themselve s wi l l  be cons idered , with emph a s i s  on pos
s ib l e  effects  to the nature of th e trail s and the purpose s for wh ich 
the se tra i l s  were establ ished .  If the propo sed act ion would invo lve 
po tent ial  impac ts to thes e  trail s ,  the appropriate land management 
agenc y with j ur i sd i c t ion wi l l  be  consul ted . No impacts  to the se tra i l s  
b y  the proposed pro gram have been ident ified at t h i s  t ime . 

f .  S cenery 

Substations , transmi s s ion l ine s ,  and assoc iated 
acces s road s tha t are part of  the Fi scal Year 19 81 Pro posed  Pro gram 
re pre sent po tent ial ly d i sc ordant feature s th at would h ave an adverse 
impac t on the natura l beauty and h armony of the scenic area s they  
traverse . A few of the fac ility propo sal s could affect cert ain scenic 
re SOurce s  tha t exi s t  wi thin the ir re spect ive study area s .  In such s i tu
at ions  vi sual impac ts  re sult from the clearing of righ t -o f-way wh ich , 1n 
add it ion to d i s rupt ing the exi sting vege tat ive pat tern , can re sul t 1n 
und e s irab le  vi sual e f fects  such as  "sk y l ining , "  where transmis s ion 
tower s are se t in re l ief , mak ing them vi s ib l e  for long di stance s .  Local 
scenic re sourc es  wi l l  be  affected to vary ing degrees depend ing upon s i te 
locat ion and any mi t i gation meas ure s that would norma l l y  be empl oyed a s  
part of  the fac i l i t ie s ' des ign . 

g .  Hi s t oric , archaeo logic , nat ura l landmark s 

Pursuant to Sect ion 106  of the Na t ional Hi storic  
Pres ervat ion Ac t o f  19 6 6  ( 1 6 USC 470  e t  s eq ) , Execut ive Order 1 159 3 ,  and 
the Advi sory Counc i l  on Hi storic  Pre servat ion ' s  Re gulat ions  at 36 CFR 
Part 800 , BPA wi l l  not undertak e any act ion unti l it h a s  determine d the 
e ffect of the act ion upon s i tes  or proper t ie s  inc luded on , nominated t o ,  
or e l ig ib l e  for inclusion in the Nat iona l Register of Hi st oric Place s .  
An examinat ion o f  the Na tional Register o f  Historic  Place s ,  a s  wel l  as 
subsequent l y  is sued month ly addend a ,  ind icate s that  one of  the al t erna
t ive plans for Al lston-Por t land Area Service could pos s ib ly have some 
vi sua l impact  upon the Park ers vi l l e  Nat iona l Regi s t er Site sou th of  
Camas , Wa shing ton . At th i s  time , no other s i tes l i st ed in , nominated 
t o ,  or el igib l e  for inclus ion in the Nat iona l Register would  be  affected 
by the various fac i l i t ies  inc luded in the Fi scal Year 19 81 Propo sed 
Pro gram . 

In add i t ion to examining the Na tional Regis ter and 
contac ting State Hi storic Pre s ervation Officer s ,  BPA i s  s o l ic i t i ng com
ment s from l ocal  and re gional h i stor i cal  and archaeological au thori t ie s  
re lat ive t o  the completene s s  and accuracy of  BPA ' s  ana lys i s  o f  impac ts 
to  cultura l re sourc es  attr ibutab le to the vari ous component s of  the FY 
19 81  Proposed  Pro gram. For projects  not covered in s i t e-spec ific  E I Ss , 
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thi s eva luat ion w i l l  be inc luded in an environmental  as s es sment or 
issued separa t ely as  ap propr iat e .  

Comment s  and informat ion obta ined as a resu l t  of  
these  consu l tat ions wil l be  inc lude d in  the  fina l fac i l ity  plann ing 
ph ase EIS , environment al assessment (EA) , or other appropr iate  docu
ment . Of cour s e , the extent to which any cu l tura l resourc e cou l d  be 
impac ted depend s  upon fina l l ine or fac i l ity locat ions wh ich have no t 
yet been det ermined .  I f ,  during the loca t ion and des ign phas e ,  it  
appear s that a h i s t or ical or  archaeo log ical s i te l is t ed in  or  el igib l e  
for nominat ion t o  the Nat iona l Register cou ld be  affected b y  any of  the 
F i sc a l  Year 1981  proposal s , BPA wi l l  comply wi th the Advi sory Counc il ' s  
Regulat ion s at  3 6  CFR Part 800 , the Nat ional  Historic Pres ervat ion Ac t 
of  1966 , as we l l  as the requirement s of  Execu t ive Order 1 15 93 , as  out
l ined be low: 

( 1 )  Th e H i st or i c  Preserva t ion Ac t of  1966  

In compl iance with  those  regulat ion s  is sued by 
the Advi sory Counc i l  on Histor i c  Pre servat ion ( 3 6  CFR Part 800 ) BPA has : 

( a )  Ident ified al l known cu l tura l resources  
l i sted in  the  Na t ional Re gister of H i s t or ic Places and agend a through 
Augus t 1980 as  they pertain t o  the plann ing study area s for the Fi scal 
Year 1 9 81 Propo s ed Program. Al l such s ites , e i ther l isted in the 
Nat iona l Regi s t er or nominated a s  e l ig ib l e  for inclus ion , have been 
ident ified in the planning eva luat ion . 

( b )  The Fi sca l Year 19 8 1  Pro gram S tatement , 
inc lud ing planning ph ase E ISs  and EAs , are b e ing c ircu lated to  the 
ap propriate State His toric Pres ervat ion Off icer s  for the variou s States 
in the BPA s ervi ce  are a .  The s e  ind ividua l s  are b e ing asked to review 
and comment on the s tatement ' s  or EA ' s  completenes s  and t o  provide us 
with any add it ional informat ion on po s s ib le impacts  to  h i s t or i cal , 
architectura l ,  or archaeo logica l s ites  o f  nat iona l s ignificanc e that  may 
re su lt  from the constru c t ion of  these  new fac i l i t ies . S imi l iar consu l
tation is being s o l icited from loca l and reg iona l h i s t orica l and archeo
logical organizat ions  whi ch have been ident ified in the ind ividual 
planning phase  E ISs and EAs . 

( 2 )  Further inve st iga t ions will  oc cur as fac i l i t ies  
included  �n the  Fiscal  Year 19 8 1  Proposed Program reach the  fac i l i ty 
locat ion ph ase .  Me asure s  that  wi l l  b e  empl oyed b y  BPA a t  the fac i l ity 
locat ion phas e inc lude : 

( a )  Cont inued consu ltat ion with local , S ta t e ,  
and regional h i s t orical and ar chaeological au thoritie s .  

( b )  State His tor i c  Preservat ion Officers  wi l l  
b e  provided c op ie s  o f  the documentat ion o f  any locat ion phase  evalua
t ions ( EISs , EAs ) for the ir review and comment . By so do ing they wi l l  
be  ab le  t o  examine and comment o n  the cons equences of  the variou s alter
nat ive fac i l i t y  locat ions , and t o  suggest o ther known or po tent ia l s i tes  
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within the s tudy are as  wh i ch migh t be  el igib l e  for nominat ion to the 
Nat iona l Register . 

(c ) Where s i tes bel ieved to be el igib le for 
inclus ion in the Nat iona l Regi s t er are ident i fied with in the study 
are as ,  document at ion re gard ing such sites  wi l l  be forwarded to the 
Heritage Cons ervat ion and Re creation Service (HCRS ) for a determinat ion 
of e l igib i l i ty .  

(3 )  Executive Order 1 15 93 

In compl ianc e with Execut ive Order 1 15 9 3  o f  May 1 3 , 
19 71  (3 6 FR 89 21 e t  seq . ) ,  BPA wil l :  

(a ) Syst ema t ical ly surve y all  land s affected by 
the proposed fac i l ity s ite or route location as i t  appear s in a fina l 
fac il ity locat ion ph ase EIS or in the EA, in order to locate and inven
tory al l cul t ura l s ite s no t previous l y  ident ified . 

(b )  For all  s ites  ident ified as  a re sul t of  the 
survey , and which would be affected  by i t s  proposed fac i l i ty ,  BPA wil l 
appl y the cri ter i a  of  the HCRS to de termine i f  they are s ignificant 
enough for inclus ion in the Nat ional Regi ster . 

(c ) Informat ion re gard ing any such potent ial 
s ite s ,  the s i gnificance of which is que s t ionab l e ,  wil l b e  forwarde d to  
the HCRS for a formal de terminat ion of  e l igib il ity .  

( d )  If  any s ite  i s  determined e l igib l e  for 
inc lus ion in the Na t ional Register , mitigat ive measure s wi l l  be tak en in 
consul tat ion wi th the Advis ory Counc i l  and State Hi storic Pres ervat ion 
Officer . 

( e )  During the inter im per iod and unt il inven
torie s and evaluat ions requ ire d  by Execut ive Order 1 15 9 3  are comple ted , 
BPA will  exer c i se caut ion so as  to no t inadvert ent ly trans fer , s e l l ,  
demo l ish , or sub s tant ially  alter que s t ionab le  s ite s .  I f  que s t ionab ly 
sensitive cu ltura l s ites  are located , work crews are instruc ted by con
trac t to no t i fy the ir contrac t ing officer s  and to su spend operat ion s in 
the vi cinity of  such a s i te unt il told to proceed . Al l po tent ial ly sig
nificant s i te s  wil l  be re ferred t o  the HCRS for a determination re gard
ing the property ' s  e l igib i l ity for inc lus ion in the Na t ional Reg is t er . 
I f  appropriat e ,  BPA wi l l  ent er into di scu s s ions wi th the Counci l  to dis
cuss  mi tigat ing measure s for any nat iona l ly s igni f icant propert y  
affec ted by the proposa l .  

h .  Ri sk o f  acc ident s and heal th e ffec ts  

( 1 )  Elec trica l haz ard s 

Transmiss ion l ine fa ilure s because of  an ener
gized conduc t or fal l ing to the ground can occur a s  the re sul t  of mat e
rial fa ilure or intent ional vandal i sm,  such as rifl e  fire , or as the 
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resu l t  o f  natura l calamit ies such as s evere storms and land s l ides . In 
e i ther cas e ,  when a l ine drops to the ground , it is usua l l y  swit ched off  
in less  than 1/ 2 second . For th is  dura t ion , a vo l tage wou ld appear in 
the vicinity  o f  the tower invo lved , resu l t ing in a loca l ized  haz ard . 

Al l e lectr ic transmiss ion l ines , inc lud ing 
ap proximately  303-3 2 6  mi les  (48 5-5 2 2  km) of new overhead transmiss ion 
l ine proposed for Fisc a l  Year 1981 , pose an inher ent hazard if obj ects  
su ch a s  ir rigat ion p ipe or cons truct ion booms are b rough t in  contac t 
with the c onduc tor . Because conductor he igh t from the ground , governed 
by th e Nat iona l  Elec tric Safety Code , increases  with vo l t ag e , the proba
b il ity of such accidents is much sma l ler with the h i gher vo l tage l ines 
of the type bui l t  by BPA. However , con s truc t ion of any transmis s ion 
l ine across  agr icu l tura l land does create a hazard , and farm opera tor s  
mus t  obs erve bas i c  precau t ions in the ir act ivit ie s  underneath and immed
iately adjacent to the l ines . In an e ffort to minimize the po s s ib i l i ty 
o f  acc ident s ,  BPA has  pub l ished a brochure ent i t led  T ips on How t o  
Behave Ne ar High-Vo l tage Power L ines . ( 12 ) As i s  demonstrated by the 
frequent occur renc e  of farming under exi s t ing BPA l ine s ,  thes e ru les 
should  pose no add i t ional h indranc e t o  use  of agr i cu l tura l land occupied 
by the new fac i l i t ie s  cons tructed as par t o f  the Fiscal  Year 19 8 1  
Program. 

( 2 )  E lectro s t a t ic and e l ec tromagne t ic field e ffects 

The e lec t ros tatic  and elec tromagnet i c  fields  
associated wi th the  h i gh-vo ltage l ines propo s ed as par t o f  the Fiscal  
Year 19 8 1  Pro gram could  induce  vo l t age and currents in  meta l l i c  s tru c
tur e s  and equ ipment near the l ine . The magn itude of an induced vo l tage 
and associated ground-di sch arge current from an elec trostatic  field  
depends upon the  l ine vo l tage ,  the  s iz e  o f  the  obj ect b e ing charge d ,  and 
the obj ec t ' s  d i s tance from the l ine  conduct or s .  Th e magn i tude o f  
induced current due to the elec tromagn e t ic f ield depend s  upon the l oad 
current in the conduc t or s , the orientat ion and leng th of the obj ec t , and 
its distanc e from the conductor s .  Procedures  for ground ing metal  s truc
t ure s and equ ipment along wi th o th er precau t ions used by BPA sub s tan
t ia l ly e l iminate the potent ial h azard and nu isanc e associated with th i s  
phenomenon .  

In recent year s there has been increasing pub l ic 
conc ern regard ing pos s ib l e  adverse  hea l th e ffec ts  from exposure t o  e l e c
tro s t a t ic and e lectromagnet ic f ields surround ing transmi s s ion l ines . 
BPA , as we l l  a s  o th er pub l i c  and pr ivate u t i l i t ie s ,  fee l s  tha t  there is 
a need for add it iona l res earch in the area of field  e ffects . A great 
dea l o f  research i s  current ly  underway.  Th rough its own e f for t s , and 
through par t ic ipa t ion in var ious technical s o c iet ies and the E l ectric 
Power Re search Inst itut e  ( EPRI ) , BPA has been k e eping informed on the 
most  recent f ind ings in this  area .  BPA has  summar ized much of the cur
rent ly ava i lab l e  findings regarding the e f fects  of bo th short t erm and 
long-t erm expo sure to e l ec tr i c  and magn e t ic fields of the type exper i
enced und er and around transmiss ion l ine s .  This  summary can be found �n 
Ch ap ter V I I-C . of Append ix B of the Ro le EIS . More recent ly , BPA has 
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prepared a publ icat ion ent i t led E lectrica l and Bio logical Effec ts o f  
Transmis s ion Line s :  A Review .  Th is  document expands upon and updates 
mu ch of the informa t ion contained in Appendix B ;  c opie s  are ava i lab le 
upon request . 

BPA has had extens ive exper ienc e with cons truct
�ng , operat ing , and maintaining high-vo l t age transmiss ion l ine s .  Other 
than nuisanc e  sho ck s from induced vo ltages , BPA is not aware of any con
clus ive evidence or research f indings ind icat ing that exposure to elec
tro static and electromagnet ic f ields near opera t ing transmiss ion l ines 
resu l t s  in any h armful e f fects  to human s ,  an ima l s , or plan t s . 

2 .  Impa c t  on Na tura l Res ources  

The genera l impac t  o f  the proposed new fac i l i t ie s  and 
ma int enanc e ac t iv i t ies on natura l re sour c es of reg ional or nat iona l 
s i gn i ficance is  summar ized be low. 

a .  Atmosphere 

( 1 ) Air qua l ity 

The Fisca l Year 1981 Proposed Program would 
involve clearing act ivit ie s  on some fore s t  lands . Unmerchantab l e  trees 
and bru sh c leared from thi s  acreage dur ing cons tru c t ion opera t ions w i l l  
b e  di sposed o f .  H i s t orica l ly ,  open burning h a s  been regarded a s  the 
s tandard method of d ispo s a l  for th is  type of debr i s .  Where permis s ib l e  
b y  loca l regu lat ions and Stat e and Federa l law , BPA wil l  a l low con
tractor s  to cont inue to use  open burn ing dur ing the constru c t ion o f  
those  fac i l i t ies included i n  the Fi scal Year 19 8 1  Program. Thi s  burning 
wil l re su l t  in some advers e  a ir qua l i ty impacts  from the c ombu st ion 
byproduc t s .  Open burning o f  vegetat ion introduces combust ion byproducts 
inc luding wa ter vapor , part iculates , hydrocarbons , carbon monoxide , and 
carbon d ioxide int o the atmo s pher e .  Re lat ively high concentrat ions o f  
the se byproducts  near fire s ites decreases rapidly in a l l  d irect ions , 
but can have cumu lat ive e f fects  in urban area s . Mos t  o f  the impacts  
from burning are short t erm , and virtua l ly all  o f  the  impacts  on  the 
atmo s phere stop  when the impac t act ivit y  ceases becaus e the atmo sph ere 
has  the ab i l ity  to re genera te or c leanse itself . However , the s lash 
burning wil l  s ligh t ly contribute  to  the globa l increas e of atmo s pheric 
carbon d ioxide cont ent caused by the increased use of foss i l  fue l s  in 
this century . BPA requ ire s contractor s  to  constru c t  s lash piles  in such 
manner as wi l l  reduce smoke to  the minimum amount prac t icab l e .  

With increas ing frequency , county and S tat e a ir 
po l lu tion contro l regu la t ion s  are requir ing improved s lash d isposal 
me thods , such as forced-a ir burning whi ch , al though effect ive in redu c
ing part iculate emis s ions , invo lve s cons iderable expens e .  In d ispos ing 
o f  s lash and unmerchantab l e  t imb er cleared from fores ted land during 
Fi sca l Year 1981 , BPA ' s contrac tor s  wil l consu l t  with the State  and 
local au th ori t ies re garding permis s ib l e  techn ique s and wi l l  fo l low a l l  
appl icab le regu la t ions governing burning metho ds and t imes permis s ib l e .  
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Contract or burning opera t ions are s upervised by BPA to a ssure compl i
anc e .  Because of the cost of a l terna t ive me thods of d ispo sa l ,  and some 
env ironmenta l trad e-offs , natura l draf t open burning rema in s the pr imary 
d isposal  me thod and is used where local  a ir po l lu t ion regu la t ions per
mi t .  However , wh ere proximity to popu lation center s , or when cond it ion s  
inc lud ing wind s , dryness o f  ve getat ion , a tmosph er i c  invers ions , and 
t emperature pre c lude open burning , a l t ernat ive me thods of s lash d i s posa l 
are u t i l iz e d .  The two techniques mos t  frequent ly propo sed as a l terna
t ive s to  natura l-draft open burning are ch ipping and contro l led or 
for c ed air burning . 

The use o f  ch ipp ing as an a l ternat ive to  open 
b urning would  e l iminate the introduct ion of part icu lates and other com
bust ion byproducts  into  the a tmosph ere . S inc e ch ipp ing requ ires the 
operat ion of large equ ipment , a sub s tant ia l amount of road wou l d  h ave to 
be bu i l t  ot  provide access for the mach inery . Opera t ion of these chipp
ing ma chines wou ld  also  requ ire fos s i l  fue l s  which , in add i t ion to b e ing 
both expens ive and current ly in shor t sup ply , wou ld a l so add chara c ter
i s t ic po l lutants assoc iated with int ernal combu s t ion eng ine s .  In add i
t ion to b e ing a very s l ow proces s ,  chipping can be three to four t imes 
as co s t l y  as b urning . 

The overa l l  environmenta l  impac t  of bur y ing or 
scattering chips has not yet  been fu l l y  determined , a l though there 
appear s to  be some advers e  environmenta l  effects  as soc ia ted with the 
trenching neces s ary for burying ch ips , and nitrogen deplet ion of soils  
may present a pro b lem i f  ch ips are scatt ered . 

A var iety o f  contro l led burning techn iques are 
current ly ava i lable wh i ch offer the advant age of inc inera t ion at h igher 
temperatures than that obta inab l e  with natura l draft open burn ing . The 
Camran burner is one device wh i ch promotes a h o tter burn.  H igher tem
perature s provide for b e t t er combust ion with re sul tant de creas e in a ir 
emis s ions . Combust ion emiss ions are reduced by up to  80 percent u t i l iz
ing th i s  me thod , provided the  unit  opera tes  at peak e f f ic ienc y . ( 13 )  
However , obs ervat ions by BPA and Oregon State Department o f  Environmen
ta l Qual ity s t af f  ind icate opera t ional  problems with the uni t , inc lud ing 
ach i eving opt imum combu st ion temperature .  In add it ion to operat iona l  
problems , the me thod is  s ign i ficant ly s lower and more expens ive than 
open b urning . Extens ive acces s roads are a lso  requ ire d for th e Camran 
burner , as its  des ign l imits it to sur faced or h igh grade roads with 
wide radiu s cur ves for transport . 

P i t  burn ing me thods h ave a l so been advo cated and 
can b e  expec ted to b ring cor re sponding reduct ion in part icu late emis 
s ions bu t with S ome local s o il d is turbance as sociated with trench ing 
opera t ion s .  

In some cases , s l ash i s  l e ft in piles  a s  cover 
for wild l if e .  Thi s  pract ic e  is l imited , however , becau s e  of f ire haz ard . 
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As in the past , BPA contractors wi l l  consu l t  
wi th local air po l lut ion cont ro l au thor it ies and , when required wil l 
u t i l iz e  recommended di s posa l me thods for s las h as soc iated with the 
Fisc a l  Year 1 9 81 constru c t ion program. 

During dry summer month s ,  dus t caused by traffic 
on d irt access ro ads can temporar i ly degrade local a ir qua l i t y .  Con
s truct ion veh icles  may als o cont r ibut e to local a ir po l lu t ion wi th 
eng ine exhaus t s .  

( 2 )  No ise 

Operat ion of h i gh-vo ltage transmis s ion l ines , 
part icu l arly thos e above 345-kV , resu l t s  in some rad i o ,  televis ion , and 
aud ib le noise int er ferenc e immed iately ad jac ent to the r i gh t -of-way . 
The aud ib l e  no ise  l eve l  from the opera t ion o f  a 500 -kV l ine inc orpora t
ing BPA ' s  new tripl e-bund le conduc tor s measured at the edge of the 
righ t-o f-way average s 47 dec ibe l s  < equ iva lent to the no is e o f  l i ght  
h i ghway tra f f ic a t  100  feet ) .  The maj or impa c t  to  local  res ident s 
resu l t ing from th e operat iona l nois e o f  thes e transmis s ion l ines is  
annoyanc e .  Re ac t ions to  this impac t vary depend ing upon the  actual 
l eve l of noi s e ] d i s tance from the l ine , and ind ividua l 
sens it iv i ties . � 14 ) 

No ise from substat ions cons is ts  pr imar i ly of a 
low-l eve l hum from tran s former equ ipmen t  and c orona nois e as soc ia ted 
with the incoming l ines . Impac ts from these sources  wil l  be s imilar to 
those  resu l ting from opera t ion of transmis s ion l ine s .  Automa t i c  c ircu i t  
bre aker s i n  subst at ions , whi ch are activa ted dur ing c ircuit  fa i lures and 
in swit ching operat ion s , can produce a nois e pul s e  o f  up t o  100 
decibels . Substat ions inc luded in the Fiscal  Year 1981  Program are not 
expected to  be  located close enough to  any exi s t ing pr ivat e  res idences 
to  cause adverse no ise impacts . 

Pursuant to the No ise Contro l Ac t o f  1 9 7 2 , S t ate 
governments h ave deve l oped and implemented noise contro l regu lat ion s . 
It  is the int ent of the No ise Contro l Ac t and Execu t ive Order 120 88  tha t  
Fed era l age nc ies comply wi th sub stant ive State and local no ise s tandards 
and l imitat ions ; BPA w i l l  so comply . 

b .  Bio s phere 

The constru c t ion ac t iv i t ies propo sed as part of the 
Fi sca l Year 19 81  Program wou ld h ave variou s  potent ia l impacts to plant , 
f ish , and w il d l i fe resourc es .  I f  i t  i s  determined that a proposed 
act ion may affec t a l i s ted or propos ed th reatened or endangered s pec ies 
or its cr i t ical  h ab i tat , formal consu l tat ion with the appropr iate 
reg iona l d irec t or o f  the u . S .  Fish and Wildl ife Servic e ,  as  requ ired by 
Sect ion 7 o f  the Endangered S pec ies Ac t ,  w i l l  be ent ered int o .  BPA wil l  
no t undertak e  any act ion whi ch wou ld j eopard iz e the cont inued exis tence 
o f  any s pecies l is t ed or propos ed as threatened or endangered , nor wil l 
i t  undertake any act ion whi ch wou ld resu l t  in the des tru c t ion or adverse  
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mod i ficat ion o f  the hab ita t of l i s ted or proposed s pec�e s  tha t  h ave been 
determined to be  cr i t ical  by FWS . 

( 1 ) Vegetat ion 

Mos t  ta l l  growing ve ge tat ive spec ies mus t  be 
removed from new rights-o f-way cons tructed as par t of the proposed  pro
gram in order to prevent power outages caus ed by trees growing int o or 
fal ling on conduc t or s .  

Cons tru c t ion o f  transmi ss ion l ines and subs t a
t ions requ ire s the remova l of a l l nat ive vegetat ion at tower foo t ings , 
on access  ro ad s , and at substat ion s i tes . As a resu lt  o f  the new fac il
ities proposed as par t of the Fiscal  Year 19 8 1  Program , vegetat ive 
growth w i l l be permanent ly removed from approximately 1-15 acres 
(0 . 4-6 h a )  of land tha t wou ld be c leared for each new subs tat ion s ite 
for a tota l  o f  ap proximately 3 9-41 acres ( 15 . 6- 16 . 4  h a ) . Transmiss ion 
l ine  tower foot ings would requ ire the remova l o f  approximately  5 9-6 2 
acres (24-25 h a )  o f  ve geta t ion. Permanent access roads , const ruc ted 
where e s tab lished acces s roads do no t a l ready exis t , could  a l s o  remove 
a l l  vegetat ion on ap proximately 14 8-15 6 a cr es ( 5 9-62 h a ) . *  Ve getat ion 
removed is di s posed of as d i scussed in Sect ions IV .A. l . d .  and 
IV .A . 2 . a . ( 1 ) above . 

Trees immediately ad jac ent to the cleared 
rights-o f-way may be  ind irectly  and adversely  affected by an i ncreas ed 
chanc e of wind throw and sun scald .  Where ap propr ia t e ,  BPA revegetates 
rights-o f-way and acces s roads w i th des irab l e  gras s e s , h erb s , and forb s .  

( 2 )  Fish and wildl i fe 

( a )  Fish Resources 

In constru c t ing the propo s ed new fac il i
t ie s , loca l impa c ts to fishery resources may occur becaus e of act ivit ie s  
conducted adjacent to t h e  major waterways as we ll  as to the numerous 
sma l l er s treams tha t  wou ld h ave to be  cros sed during con s tru c t ion 
operat ions . 

* Var iat ions in the acreages requ ired for constru c t ion of acces s roads 
are due primaril y  to the fac t  tha t  ap proximately  1 . 0 to 1 . 5  l inear miles 
of access road could be requ ired per mile  o f  r i gh t-o f-way ( 1 . 0- 1 . 5  km o f  
access road per km of righ t-o f-way )  depending upon the t opograph i c  
cond it ions enc oun t ered dur ing cons tru c t ion . I t  is not pos s ib l e  at th is  
t ime to  e s t imate the precise  acreage tha t  would be  involved in permanent 
access roads for Fiscal  Year 1981 , s inc e the pos s ib i l i ty of para l le l ing 
exi s t i ng transmis s ion or u t i l ity l ines wou l d  a l low for the sh aring o f  
access ro ads , thereby avo iding the neces s ity o f  constru c t ing many new 
roads . 
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Impac ts to  fis heries can resu l t  from the 
introduc t ion of sed iment caused by the dis turbanc e of topso il  at nearby 
clearing and cons t ruct ion operat ions . Nutr ients  leached from disturbed 
soils  may a l s o  be introduced to nearby s tr eambeds and resu l t  in an 
increas e in the b io log ica l oxygen demand and s t imu lat ion of undes irab le 
aquatic ve getat ion . Wherever pos s ib l e ,  vegetative ground cover wh i ch 
pose s  no threa t to  t ransmis s ion l ine  operat ion is  left  intac t or pro
tec ted as much as poss ible from damage by cons tru c t ion a c t iv i t ie s . 
S pec ia l  care is  taken to retain as much vegetat ive c over a s  pos s ib l e  
with in 100 feet ( 30 me ter s ) o f  a wa terway . Th i s  pr otec t ive "buf fer 
s t rip" e f fect ively  s erve s  to minimize s ed imentat ion and s treambank 
ero s ion by entrapp ing debr i s  tha t  would o therwise ent er the aquat ic 
environment . 

In addit ion to the impacts  o f  adjacent con
s tru c t ion act ivit ie s , sma l l  s treams wi l l  also  be af fected by fording 
operat ions . Where nearby ro ads or br idges are not ava i lab l e ,  sma l ler 
s treams encount ered wi l l  be e i ther forded or cu lverts wil l  b e  con
s truc t ed in order to provide access for constru c t ion and ma int enanc e 
equipment . During con s t ru c t ion , s treams encountered are often crossed 
20 t imes or mor e .  Af t er constru c t ion , transmi s s ion l ines are inspec ted 
on th e ground at leas t onc e every year in nonmountainous t errain and 
twice a year in mount a inous terra in when a l l  s treams wou ld aga in be 
crossed . Pri or to cons tru c t ion of the new fac i l i t ie s  proposed for 
F i sc a l  Year 1981 , S tate offic ia l s  wi l l  be consu l ted and an agreement 
wil l  be reached a s  to wh ich s treams may b e  forded and wh ich wil l requ ire 
culver t s .  Bes ides the ford ing o f  s treams dur ing c ons truct ion and main
tenance operat ion s ,  pas t exper ience  has shown that , a l though not author
ized to  do s o ,  hunt er s and recreat ion i s t s  u s ing 4-wheel dr ive veh i c l es 
a l s o  ut i l iz e  fords e stab l ished a s  part o f  BPA fac i l ity con s t ru c t ion , 
caus ing addit ional s i l tat ion and disturbanc e o f  the local aquat ic 
environment . 

Al though the inst a l lat ion o f  cu lvert s  can 
e f fect ive ly reduce s t ream s il ta t ion caused by the cros s ing o f  veh ic le s , 
these  s tru c ture s  can , in thems e lve s , a l ter the aquat ic environment 
immed iate ly around the instal lat ion . S pecial  measures undertaken by  BPA 
in or der to  minimize adver se e ffects  such as s o il  eros ion and s edimenta
t ion are de scribed in detai l in section A-2 and A-3 o f  Ch apt er VI I I  o f  
Append ix B o f  the Ro le E IS . 

In addi t ion to  the phys ica l dis turbanc e o f  
grave l b e d s  tha t wou ld be  caused b y  ford ing , t h e  introduct ion o f  sedi
ment s int o an aquat ic environment wou ld increase fish mor ta l it y  by 
decreasing the flow o f  c lean , oxygenated wat er th rough inter s t ice s ,  or 
spa ces in grave l beds . Affected fish may inc lude anadromous and other 
s pecies high ly valued for sport and commercia l  us e .  Any decreas e in 
permeabi l i ty of the grave l bed w i l l  direc t ly a f fec t hatch ing succes s ,  
growth , and s urviva l o f  fish fry depos ited during spawning . These  
impa c ts be come increas ingly s ign i ficant when they  oc cur in  c omb inat ion 
wi th an increas e in wat er temperature such as tha t  caused by the removal 
of streams ide ve getat ive cover , and a resu l t ing decrease in d i s s o lved 
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oxygen content . Norma l l y ,  the c learing for transmis s ion l ines i s  not 
extens ive enough to  s ign i f icant ly increase wa t er tempera tures . H i gh 
l evel s  o f  su spended sediment can a l s o  be expec ted t o  cause  some g i l l  
damag e to res ident fish . ( 15 ) 

Loca l impacts  to f ishery re sources associ
ated wi th con s t ru c t ion are t emporary but increased s ed imenta t ion may 
have cumu la t ive impac t to downs t ream wat er qua l ity .  Whenever pos s ib le ,  
cons tru c t ion operat ions wil l  b e  schedu led t o  avoid periods o f  pea k  
spawning a c t iv i ty .  Never the less , some shor t t erm l ocal ized redu c t ion �n 
fish produc t ion can be expected t o  occur in thos e s treams tha t ar e 
traver sed , espec ia l ly dur ing and immed iat e ly after cons t ru c t ion 
act ivi t ie s .  

( b ) Genera l wi ld l i fe resources  

Con s t ruc t ion o f  the  t ransmi s s ion fac i l i t ies 
and acces s roads inc luded in the Pr oposed Fiscal Year 1 9 81 Program wi l l  
in evi tab ly have some impacts  upon wi ld l ife , espec ia l l y  in fore s t ed 
areas . Impa c t s  in the s e  areas wou ld resu l t  from the phys ica l  disturb
anc e of wi ldl ife hab itat  caused by opening up new areas t o  hun t ing pre s 
sure s ,  the opera t ion o f  heavy equ ipment rout ine ly used in t h e  c ons truc
t ion of transmiss ion fac i l i t ie s , increased human act ivi ty , nois e ,  dus t , 
and the phys ica l  presenc e o f  transmi s s ion fac i l i t ies , a l l  of wh ich cou ld 
affec t exi st i ng wildl ife beh avi or and d i s t r ibu t ion patt ern s . 

The greatest  impac t t o  wild l i fe can b e  
expected t o  occur as a resu l t  o f  cle aring and cons t ru c t ion operat ions �n 
previou s ly natura l h ab i ta t . Where habitat  is sudden ly opened by 
righ ts-o f-way and acces s roads , res ident w i ld l ife popu la t ions wil l be 
subj ected to  increased expo sure from predator s , e spec ia l ly man .  Resu l t
ant increases in predat ion or hunt ing pressure could  h ave lon g-t erm 
impa c ts on popu lat ion leve ls  and , i f  s evere enough , cer t a in s pec ies may 
even leave the are a .  Those Fisca l  Year 19 8 1  Proposa l s  requ iring new 
r i gh t s-of-way in farmland and o ther previous ly disturbed areas wou ld 
have a les s er impac t to  wildl i fe .  

Long-t erm a l t era t ion o f  wildl i fe hab itat  is  
unavo idab l e ,  bu t wi l l  h ave bo th adverse and beneficial  effec ts . The 
c lear ing o f  the righ t s -o f-way , wh i ch inc ludes the constru c t ion o f  acces s 
roads wh ere none are ava i lab l e , wil l  reduce  the t o ta l amount o f  c over 
ava i lab le to res ident s pec ies of wi ldl ife . Thu s ,  b io log ical carry ing 
c apac ity  wil l be art if i ca l ly res tricted in this  sens e ,  pot ent ial ly 
af fec t ing local popu lat ion leve ls  of s ome spe cies permanent ly . Th i s  
cons id erat ion i s  e spec ia l ly s i gnif icant i n  those areas where ava i lab le 
cover is l imited.  In some cases , l imi ted amounts  of s lash are l e f t  in 
sma l l  piles  as c over for w i ld l ife .  However ,  in fores ted area s , clearing 
o f  the r i gh t-o f-way dur ing l ine const ru c t ion and subsequent ve getation 
management wi l l  usua l ly resu l t in an increased amoun t  of ava i lab le 
forag e u t i l ized by many her b ivore s .  Th i s  par t icular impac t is becoming 
i ncreas ingly bene f icial  becaus e  of th e growing de crease in avai lab l e  b ig 
game wint er range associa t ed wi th widespread fire sup pres s ion techn iques 
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and t imber management pract ices . ( 16 )  On BPA righ ts -o f-way , for 
exampl e ,  i t  has been found that b i g  game s pec ie s , such as deer , e l k , and 
b i ghorn sheep , wi l l  u t i l ize forage on the righ t-o f-way . Both natura l 
and man-made clearings in fore s ted areas contain a great er percent age o f  
und er s t ory ve ge tat ion than the surround ing fore s t . ( 17 ) There i s  
ap parent ly n o  difference  i n  anima l us e o f  transmi s s ion l ine  righ tso f-way 
as opposed to  natura l c l ear ings . The c l ear ing o f  r igh ts-o f-way can have 
ano ther beneficia l  e f fec t on wil d l i fe by increas ing the "edge e ffec t" 
whi ch resu lts  in an increased mixture or j uxtapos it ion of the var ious 
vegetat ive or hab itat  type s , thereby providing a beneficial  d ivers i ty o f  
both food and cover . However , the c lear ing o f  new r i gh ts-of-way through 
o l d  growth t imb er wou ld be de trimenta l to s pecies such as the cougar , 
wo lver ine , and northern spo t ted owl , whi ch are more depend ent on o ld 
growth hab itat . 

The human a c t �v� ty , no ise , dus t , and other 
disturbance assoc iated with cons truct ion act ivities woul d  resul t  in the 
d i strubanc e and pos s ib l e  d ispers ion of many of the wild l i fe spec ies 
found in the are a .  Th is type of e f fec t is  expected to be  temporary and 
most of the res ident popu lat ions o f  l arger wildl i fe s pe cies , espec ia l ly 
de er and el k ,  wou ld ree stab l ish thems e lve s and adapt  once  cons tru c t ion 
opera tions have been comp l et ed .  

Res ident ind ivi dual s  o f  sma l l er anima l 
s pecies wil l  be affected to  a great er de gre e ,  e spec ia l l y  the burrowing 
and ground nest ing mamma ls such as rabb i t s  and var iou s  rodent s .  I t  � s  
expec ted tha� some ind ividua l hab ita t s  o f  thes e  spec ies wi l l  b e  
destroyed b y  constru c t ion activi t ies ; i f  the ind ivi duals  are unab le to 
re locate they may perish . This shou l d  have onl y  a temporary e f fect  on 
l ocal  spec ies popu lat ions because  o f  the ir adap tab i l it y  and reproduc t ive 
capac ity . A cont inuing impac t t o  ind ividual s  of these s pe c ies can a l s o  
be  expe cted to occur : be cause o f  decreased cover , animals  occupy ing the 
righ t-o f-way wil l be more suscept ib l e  as prey .  However , a s l igh t  
incre ase in th i s  form of mor t a l i ty would no t po se a b iolog ical threat to 
these  s pecies  a s  the ir ab i l ity to  maintain thems e lves in hea l th y  popu l a
t ions w i l l  no t be af fec ted . 

( c ) Birds 

Transmis s ion l ine tower s , conductors , and 
static  w ires can affect b ird flight b ehavior and b irds some t imes co l l ide 
with such fac i l i t ie s .  However , transmis s ion l ines have no t been proven 
t o  be a genera l haz ard to b ird movements and there is no evidenc e to 
ind icat e that b ird mor ta l ity due to c o l l is ions with BPA fac i l i t ies is  a 
s i gnificant prob l em. Many b ird fat a l it ie s  in transmis s ion l ine 
r i gh ts-of-way can be a t tr ibuted to  the increased vu lnera b i l i ty of b irds 
to i l l e ga l  shooter s .  Where there is a prob lem o f  this type , BPA wil l  
c oopera te with land owner s and land manag ement agenc ies to restr i c t  
pub l i c  acces s to  rights-o f-way where feas ib l e .  

Al though transmiss ion l ines have no t been 
shown to general ly represen t  a b io logica l prob lem for b irds , the poten
t ial for such a problem may exist in c er t a in s itua t ions . Because  of 
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th i s  potent ial , BPA wi l l  m�n�m�z e conf l ic ts with b irds by the locat ion 
of new transmi s s ion routes away from areas of avian concen tra t ion . In 
areas where un ique wild l ife popu lat ions or h ab i ta ts migh t be h armed by 
con s truct ion act ivi t ies or th e pres enc e o f  a transmis s ion l in e ,  routes  
are genera l ly chos en to avo id the  more s ens i t ive locat ions . The U . S . 
Fish and Wi ld l ife S ervice and Stat e wild l ife agenc ies are regu l arly con
su l ted to a s s ist  BPA in ident ifying those  s ens i t ive areas and ana lyz ing 
the potent ia l impa c t s  o f  a transmis s ion l ine  locat ion on b ird s . 

Bird death s caused by transmis s ion l ines 
appear to have had no s i gnificant impac t on waterfowl popu la t ion s .  How
ever , f l ock s may be disturbed by the pre s ence of large transmi s s ion 
l ines and avo id near by habi ta t . ( 18 )  Als o ,  d ir e c t  observa t ion has  
noted tha t wa terfowl in  flight may increas e  a l t i tude when ap proa ching a 
l ine. ( 1 9 ) 

There fore , waterfowl hunt ing near a trans
mis s ion l ine may be  adversely  affected . Again ,  new BPA transmis s ion 
l ine routes wi l l  avo id s ens i t ive areas where pos s ib l e .  

Some b ird spec ies  are l e s s  vulnerab l e  t o  
c o l l i s ion than other s . Eagl es , for exampl e ,  h ave k een s igh t , f l y  re la
t ive ly s l owly , and maneuver we l l . ( 20 )  Eag les  and other raptor s  o ft en 
mak e  us e o f  transmis s ion towers for nes t s  and perche s .  The c leared 
r i gh t -o f-way provides them with a favorable  hunt ing are a .  Where 
increased rap t or nesting popu la t ion is des irab l e  ( i . e . , where natura l 
nest s i tes are l imited) BPA has provided nest ing plat forms on transmis
s ion tower s .  The potentia l for c o l l i s ion may be  fur ther reduced by an 
ind ivi dual b ird ' s  da i ly fl i gh t s  in an area , famil iar iz ing it  with the 
locat ion of h azard s . ( 2 l )  

Electrocut ion i s  not cons idered a problem 
wi th high vol tage transmi s s ion l ines ( in contras t t o  the sma l l er d i s t r i
but ion l ines ) ,  becaus e conduc tor s  are far enough apart t o  prevent s imul
taneous cont ac t o f  a b ird ' s  extremit ies with adjacent c onduc t or s ( 2 2 )  
and tower h ardware.  

Res earch on the impa c t  of transmis s ion 
l ines on avian popu lat ion s  continue s .  Mu ch rema ins to be learned abou t 
fl igh t pa t t erns , avi an behavior , and further means to mit igate  advers e  
impac ts . 

c .  Hydrosphere 

( 1 ) Wat er qua l ity and quant ity 

Depend ing on s ite-spec if ic locat ions , new con
s truc t ion inc luded in BPA ' s  Fi sca l Year 19 8 1  Proposed Pro gram w il l  have 
a vary ing degree of impac t on water resources . Mos t  o f  the e ffec ts are 
re lated to wat er qua l i ty , bu t some minor e f fect  to wat er quant ity may 
a ls o  oc cur . 
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Advers e  effec ts  on wat er qua l ity may be  expec ted 
from an increase in s edimentat ion re su l t ing from nearby constru c t ion , 
vegetat ive clearing , s t ream fording , and the pos s ible  introduct ion o f  
herbicides int o wa terways v i a  sur fac e runoff and accident a l  appl icat ion 
or drif t .  In add i t ion t o  these  e ffec ts ( d i scussed more thorough l y  in 
Section IV.A. 2 . b . ( 2 ) (a ) , Fi sh Re sour c es ) , increased s ed imenta t ion may ,  
d irect ly or cumu la t ive ly ,  increa s e  s t ream bed load thereby po tent ia l ly 
a l ter ing stream dynamics , inc luding channe l and cour s e .  The po tent ial 
of these  e f fects  i s  minimiz ed by the mi t i gat ing measures d i scus sed in 
the forement ioned section .  

Direct e ffec t s  o f  the proposed program on wat er 
quant ity  are not expected t o  be s ignificant , but may cause  minor contri
but ions to  cumulative impacts  from other act ions not under BPA contro l .  
The primary e f fec t wou ld b e  a s l i gh t  increas e  in tota l loca l runof f  as 
the resu l t  o f  vegeta t ive c l ear ing , especially on fore s t ed land s ; a cor
re s ponding decreas e o f  wat er infil trat ion into aqui fers cou l d  then be 
expected . Tbe maj or i ty o f  thes e  e f fects  wou ld d iminish in t ime with 
revegetat ion of the b ared land s . However , infil trat ion may be expected 
to  s l igh t ly increase in the long run , becau s e  trees remove d by c l ear ing 
are replaced by low growing vegetat ion whi ch use les s wat er bu t s t il l 
b lo ck runof f . ( 2 3 )  

( 2 )  Spe c ially  protect ed aquat ic res ources  

( a )  Floodplains  

Pursuant t o  Execu t ive Order 1 19 88 , BPA 
shal l avoid construct ing new fac i l it ie s  w ithin lOa-year floodplains 
unless there is no pra c t icab le a l t ernat ive . For proposed a c tions tha t  
are located wi thin lOa-year floodplain s ,  BPA shal l comply with 
Department of Energy requ irement s for f l oodplain environmental  review 
set  for th a t  10 CFR Part 1022 .  

Tbe spec i f ic e ffec ts  o f  FY 1981  propos ed 
act ions  located in floodplain s  on l ives and property , and on nat ura l and 
benef ic ia l  fl oodpl a in va lues w i l l  be eva luated and a floodplain assess
ment wil l be  prepared .  Al t ernat ives t o  th e proposa l  and measure s tha t 
mit igate the advers e  e f fects o f  act ions in a floodplain w i l l  a l s o  be 
addressed . The flood plain asses sment wil l be inc luded in an environ
ment a l  asses sment , s ite-spec i f ic environmental  impac t  s t atement , or 
is sued s e parately , as appropriat e.  BPA wil l  forward the floodplain 
ass essment to the U . S .  Fish and Wildl i fe Servi ce , the U . S .  Her i t age 
Cons ervat ion and Re creat ion Servic e ,  the U . S .  Army Corps o f  Eng ine er s , 
and appropr iate St ate and local agenc ies for review and consu l ta t ion . 

The pub lic  wil l be provided an opportun ity 
for review o f  a proposed floodplain act ion by not i ficat ion in the 
Fed era l Reg i s t er and o ther appropriate means prior to a dec is ion to pro
ceed with the act ion ; a l l  subs t ant ive c omment s wil l be taken int o  
account . The pub l ic wil l  b e  not ified o f  any such dec is ion by pub l ica
t ion of a statement of f ind ings , inc lud ing whe ther the act ion conforms 
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to ap pl icable St ate or loca l fl oodpl ain pro tec t ion s tandard s and a des
cript ion o f  s t e ps t o  be taken to  minimiz e potential  harm t o  or wi thin 
the fl oodpl ain.  The impl ement at ion of adop ted mi t i ga t ing measure s as 
desc ribed in the £l ood plain assessment and statement of findings wi l l  be 
ver i f ied . 

Bec ause o f  the l inear na ture o f  b o th flood
plains and transmis s ion l ine s ,  it is inevi tab l e  tha t some wil l  inter
sec t .  Where a propo sed pro j ec t  would  necessar i ly cro s s  a floodplain,  
the only prac t icab l e  location al t ernat ive s  may be d i fferent cro s s i ng 
s i tes . The fl oodpl ain a s se s sment wi l l  pre s ent the se al ternat ive s in 
comparat ive form t o  provid e a clear bas i s  for cho ic e among op t ions . 

( b ) We t land s 

Pursuant to  Execut ive Ord er 1 199 0 ,  BPA 
sha l l  avo id cons tru c t ing new fac i l i t ie s  w i th in ident ified we tland s 
unles s there i s  no prac t icab le  a l t ernat ive . For proposed ac t ions that 
are l ocated wi th i n  we t l and s , BPA sha l l  c omply with Department o f  Energy 
req uirements for we t lands environmenta l  review se t for th a t  10 C FR Part 
1022 . 

The spec ific  ef fec ts o f  FY 1981  proposed 
ac t ions located in we t land s on th e s urviva l ,  qual i ty ,  and nat ura l and 
beneficial  va lues of the we tland s wi l l  be eva luated and a we t l and s 
assessment wil l  b e  prepared . Alt ernat ive s t o  th e proposal  and meas ures 
that mi t i ga t.e the adverse e ffec t s  of ac t ions in wet land s wi l l  a l so be 
addressed . The we t land s  assessment wi l l  b e  i nc luded in an environmental  
asses sment , s i te-spec i fic environment al impac t s tatement , or  i s sued 
separa t e ly , as ap propriat e .  BPA wi l l  forward the we t l ands assessment to 
the U . S . Fi sh and wi ld l i fe Servi c e ,  the U . S .  Heri tag e  Conserva t ion and 
Rec reat ion Ser vic e ,  the U . S . Army Corps o f  Eng ineer s ,  and appropriat e  
State  and l o c a l  agenc ies for revi ew and c onsulat ion .  

The pub lic  wi l l  b e  provided a n  opportunity  
for review o f  a propo sed we t land s ac tion by  no t i fica t ion Ln the Federa l 
Reg ist er and o ther ap propriat e  means pri or t o  a dec i s ion t o  proc eed with 
the ac tion ;  al l sub s t ant ive c omment s wi l l  be t aken int o acc ount . The 
implementa t ion o f  adopted mit i ga t i ng meas ure s as de scribed in the we t
land s a s se s sment wi l l  be ver i fied.  

Impac ts  to  we t land s are usua l ly avo ided 
becaus e transmis s ion fac i l i t ie s  are no t normally  bui l t  in such area s .  
Where impac ts are unavo idab le mit iga t ion measure s wi l l  be undert aken to  
avoid or minimiz e advers e effec t s  t o  wet land s .  

( c )  Wi ld and sc enLC rLvers 

Pursuant t o  the Wi ld and Sc eni c River s Ac t ,  
16 U . S . C .  Se c t ion 127 1-12 87 ,  BPA wi l l  determine i f  any ac t ion in the 
Fi sca l Ye ar 1981  Proposed Pro gram wou ld  h ave a d irec t and adver s e  e ffec t 
on the va lues for wh i ch a wild , sc enic , or recreat iona l river area was 
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e s tab l ished .  This det ermination wil l  b e  inc luded in a s ite-spe c i f ic 
environment al impac t  s tatement or environment a l  assessment , as appropr i
at e.  Cons iderat ion wil l  be  g iven t o  impacts  affect ing the immediate 
environment of the r iver or r iver segment , as  we l l  as to the body of  
wat er itse l f .  If  this det erminat ion is  pos it ive , the u . s . Heritage 
Conservat ion and Recreat ion Service , u . S .  Forest  Service ,  or other land 
management agency wi th expert i s e  or re s pons ib i l ity for adminis trat ing 
the r iver area invo lve d wi l l  be consu lted to a s s ist  BPA in deve l op ing 
alt ernat ives or measures to  mit i gate the advers e  e ffec ts o f  the action. 

Cd ) Navigab le  wa ter s* 

Pursuant to the River and Harb or Ac t 
( 3 3  U . S . C . Sec . 40 3 )  and 3 3  CFR Part 322 . 3 ( a ) ( 1 ) , a Section 10 permit 
from the U . S .  Army Corps of  Engineer s  is required for the cons truction 
of any s truc ture in or over any navi gable  water s .  A de termination wil l  
b e  made whe th er any ac t ion in the Fisca l Year 1981  Proposed Program wi l l  
invo lve such constru c t ion . Th i s  determinat ion wil l b e  inc luded in an 
environmenta l  a s s e s sment or s i t e-spec ific  environmenta l impact state
ment , as appropr iat e .  

Al l environment a l  fac tors relevant t o  t h e  propo sed act ion wil l be  
addres s ed , whi ch may include cons ervat ion , economi cs , aes thetics , h is
tor ic  values , f ish and wi ldl ife values , flood damage prevent ion , l and 
us e ,  naviga t ion , recreat ion , wat er supply , wat er qual i ty ,  energy needs ,  
and safety.  At th is t ime , i t  is  undetermined whe ther any act ions 
included in ·the Fi scal Year 19 8 1  Proposed Program wil l requ ire a Section 
10 permit .  

* "Navi gab l e  water s  of the Un ited States are tho se water s  tha t  are 
subj ect  to the ebb and flow of the t ide and/or are present ly used , or 
h ave been used in the pa st , or may be suscep t ib le for use  to transport 
int er s tate or forei gn commerc e . "  ( 3 3  CFR Part 329 ) 
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( e )  Wat ers  o f  the United States* 

Pursuant to  the Federa l Water Po l lu t ion 
Contro l  Ac t Amendments o f  19 7 2  (33  U. S . C .  Sec . 1344 ) and 3 3  CFR Part 
3 23 , a Section 404 permit from the U . S .  Army Corps o f  Engineers is  
requ ired for any ac t ions resu lt ing in  the d i sch arge o f  dredge or fi l l  
mater ial into  wa ter s of  the Uni ted S t ates . Where the d ischarge of  
dredged or f i l l  ma terial int o these  wat er s  i s  contro lled by  a State , BPA 
wi l l  comply bo th subst ant ive ly and procedura l ly with the requirement s o f  
that Stat e .  

A determinat ion wi l l  be made whether any 
act ion in the Fiscal  Ye ar 19 8 1  Proposed Pro gram wil l invo lve such d is 
charge and be inc luded in the appropr iate s i te-specific  environmental 
as s es sment .  Al l environmenta l fac t or s  rel evant t o  th e proposed act ion 
will  be addres s ed , such as phys ical e f fects on the aquat ic environment , 
eco log ica l  e f fec t s ,  and wat er qua l ity .  At this  t ime , it  i s  undet ermined 
whe ther any ac t ions inc luded in the Fiscal Year 1981 Proposed Program 
wil l  requ ire an ind ividua l Sect ion 404 permi t .  Under § 3 23 . 4 ,  mos t  con
c e ivable d ischarges result ing from BPA ac tions are a lready covered by a 
Nat ionwide Sect ion 404 permit .  

d .  L itho s phere 

Because  j ud ic ious locat ion of new transmiss ion 
fac i l it ies  can genera lly  avo id sens it ive areas , impacts to the Earth ' s  
cru s t  resu l t ing from BPA ' s Fiscal  Year 1981  Proposed Program are 
expected to b e  minor and sh ort t erm , excep t  at certain l imited fac i l ity 
s ites . 

* The term "water s  of the Un ited St ates" means 

( 1 )  the territ orial sea s ; 
( 2 )  coas tal  and inland waters , lakes , r ivers  and s treams tha t  are 

navigab le  wat er s  of the United States ( see  Foo tnot e 18 ) ,  
inc lud ing adjacent we tlands ; 

( 3 )  t ributaries  to navigabl e  water s  o f  the United States , including 
adj ac ent we tlands ; 

(4 )  int er s tate wa ter s and the ir tr ibu tar ies , inc luding adjacent 
wet lands ; and 

( 5 ) al l other wa ter s  of  the Un ited States no t ident if ied in ( 1 ) - ( 4 )  
ab ove , such as  isolated wet lands and lake s , int ermit tent 
streams , and other waters  th a t  are not part of a tributary 
system to int er s tat e wat ers of the United State s , th e 
degradat ion or destru c t ion o f  wh i ch could  a f fect int erstate  
commerc e .  ( 33  CFR Part 3 2 3 . 2 ( a) ) 
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( 1 )  Soils  

Remova l of plant cover leave s the expo sed soil  
vu lnerab le  to eros ion by wind and wat er .  Therefore , vegetat ive clearing 
required for the constru c t ion of  transmiss ion fac i l it ies , subs t at ions , 
and access roads included in the Fi sca l Year 19 81 Proposed Program can 
b e  expe cted to resu lt in acce lera ted soil  ero s i on .  Fac tor s influenc ing 
the amount of ero s ion , su ch as  precipita t ion , s o i l  type , and s l ope , are 
cons idered  by BPA to determine soil  eros ion po tent ial and to avo id sen
s it ive area s when se lecting loca t ions for specific  new fac il ities . 
Reve geta t ing disturbed areas and des ign ing roads  with ero s ion controls 
l imits the extent of  actua l eros ion . 

Altera t ion of s o i l  structure can also  resu l t  
from cons truction act ivitie s .  The us e o f  heavy equipment can compact  
sur face  s o i ls , thereby inhibit ing root  pene trat ion and soil  wa ter move
ment . To avoid compac tion , topsoil  is somet imes removed and set  a s ide 
dur ing constru ct ion ,  to be replaced onc e cons tru ct ion is compl eted . 
Otherwis e ,  compacted ground is subsoi led and plowed . Soil  structure can 
be completely destroyed by excava t ion and f i l l  act ions , but th i s  is  pr i
marily l imited to sub stat ion s , tower foot ings , and permanent acces s 
road s .  Distur bed topsoil  is restored to  or igina l cont ours .  

( 2 )  Minera l res ources 

Transmis s ion l ines can have an impac t on depo s
i t s  of some .low-unit  value , high-vo lume minera l resources which can only 
be extrac ted economica l ly through sur face mining techniques . The most 
common of these is sand and grave l .  

Known commerc ial  depo s its o f  these  low-unit  
va lue min erals  wil l be avo ided wherever poss ib le when se lect ing l ine or 
route  locat ions . Dire ct  impac t  to this part icu lar resource as a resu l t  
o f  the Fi sca l Year 19 8 1  Proposed Program is not foreseen a t  this t ime . 

B .  MAINTENANCE AND VEGETATION MANAGEMENT 

1 .  Impacts of  Maintaining Electrical Equ ipment and Fac i l ities  

The ma int enanc e of  e lectr ical equipment and fac i l i t ies 
woul d  invo lve the use  of he licopters for transmis s ion l ine patro l  and 
he avy constru ct ion equipment for the repa ir or repl acement of e lectr ical 
equipment , tower s ,  po les , conductors , communicat ions  equipment , and 
roads . The he l icop ter pa tro l wou ld norma l ly fly 20 to 25 feet above and 
to the ou ts ide of the l in e .  The frequency o f  inspect ion wou l d  range 
from 6 to 8 weeks for cr i t ical l ines and 3 to 4 months  for other l ines . 
The he l ic opt er may disturb nearby res ident s ,  l ive stock , and wil d l i fe • 

• , she p! epe�t, eWfter , BPA would  instal l detour s igns on 
ins truct ing the pilot to  bypass  the are a .  
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As an insu lator , polych l orinated bipheny l s  (PCB s )  are ut i l ized  in some 
e lectr ical  component s .  BPA pos s e s s es PCBs in four forms : PCB trans
former s ,  P CB c apac itor s , P CB s t orage container s ,  and PCB nonl iqu id  mix
tur e s  such as  s o i l  and debr i s  cont aminated as the resu l t  of  s p i l l s or 
l eak s .  As a toxic sub s tanc e ,  the s t orage and d i s po sa l  o f  PCB is  re gu
lated by the Environment al Pro tect ion Agenc y at  40 CFR Part 7 61 .  BPA ' s 
st orage fac i l ity for PCB a t  th e Ros s  Complex in Vancouver ,  Wash ington , 
compl ies with the requ irements of an Annex I I I  Storag e fac i l ity  
(40 CFR 7 6 1 .4 2 ) .  This  fac i l ity i s  des igned to  prevent environmental 
cont aminat ion in case of  a l eak or s p i l l . 

Heavy cons truction equ ipment such as  tract or s  and tru ck s  
wou ld cause  l imited s o i l  erosion and compac t ion , a s  d iscus sed in 
sect ion IV . A . 2 . d . ( 1 ) .  Als o ,  oc cas iona l s tream cros s ings woul d  cause  
s l igh t l ocal  degradat ion o f  water qual ity , wi th potent ial  adver s e  
impacts  to fisherie s , as d i scus sed  i n  sect ions IV . A. 2 . , b . ( 2 ) ( a )  and c .  

B ir d s  can create a hazard  to e l ec tr ical transmi s s ion .  Wh en 
nes ts are bu i l t  d irect ly  over an insu lat or s tring , there is a danger 
that b ird excrement depo s ited on or c lose to  the insu lator s  cou ld resul t  
in a flash over and subs equent l ine outage .  Ano ther caus e o f  l ine outage 
is that long p ieces of  debr i s  u s ed by the b irds in bui ld ing a nest can 
drop and mak e contact with the conductor .  In the pas t , ne s t s  were com
p l etely removed from s truc tur e s .  Recent ly , however , BPA h a s  adop ted a 
po l icy o f  no t des t roying nes t s . Ne s ts are left intac t unl es s  they are 
loca ted direct ly over an insulator s tr ing . When ne sts  are s ituated 
d irec t ly over a s tring of insu lat or s , maintenance pers onne l woul d  move 
the nes t  int act  to a d is t ance midway between ph ases on s ing l e  c ircuit 
s tructure s ,  or toward the cent er o f  the tower on doub l e  c ircu i t  s truc
tur e s .  Exper ienc e has  shown that  b irds wil l  remain in re located nes t s  
and wil l not bui l d  a new nes t a t  the previous location . 

2 .  Impac ts of Vegetat ion Manag ement 

In some areas ,  th e repeated cont ro l o f  tal l-growing vege
tation wou ld tend to encourage low-growing s pecies to flour ish and 
s pread . Al though this  may a l t er wi l d l ife h ab itat , i t  is only a continu
a t ion of the hab i tat a l terat ion impac ts init iated by c ons truct ion . In 
some area s ,  tal l-growing species wi l l  perpetua l l y  return , neces s i tat ing 
per i od ic contro l .  

In fores t ed areas , c leared  r i gh t s -o f-way funct ion as  
l imited f ire b reak s and provide acces s for th e contro l o f  wildf ire s .  In 
d eve loped  areas , transmis s ion l ine r i ghts-o f-way may funct ion as des ir
ab l e  open s pac e ,  recreationa l area s , gardens , or s t orage areas .  

Wh er e  ma int enance crew acce s s  t o  the r igh t-of-way wou ld be 
by ground veh i cl e ,  s l igh t soi l eros ion and l ocalized degradat ion of 
wa ter qua l i ty a t  s tream cros s ings may resu l t  with potent ia l advers e  
impacts  t o  fisheries (as  di scussed  in sect ions IV . A. 2 . , b . ( 2 ) ( a )  and c ) . 
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a .  Hand and mechanical cu tt ing for vegetat ion control 

The contro l of vegetat ion by h and and mechanical cut
ting alone wou ld  demand frequent treatment becaus e the s tumps qu ickly  
resprout . Thi s  wou ld require ma int enanc e crews to work at  a s ite 
repeatedly .  However , the frequency of treatment can b e  reduced by the 
appl icat ion of  herbic ides to the s tumps . Greater use of  access roads 
woul d  resu l t  in c or re s pondingly great er eros ion and s il tat ion as men
t ioned above . Ero s ion on s teep terra in woul d  have the greatest 
s i gnificanc e .  

Add it ional ly , increased hand and mechanical cut t ing 
�s  haz ardous to  the maintenance crew. Any increas e  or decrease in the 
use of  thi s  me thod for the contro l  of  righ t-of-way vegetat ion can be 
expec ted to resu l t  in a c or re s ponding inc idence of  inj ury . 

The s lash created by hand and mechanical cut t ing , 
depending on vo lume , woul d  be  d i s posed o f  by lopping and scat t ering or 
by hand p i l ing . S l ash p iles wou ld  provide she lter with in the c leared 
right-o f-way for b ird s , rept i le s , and sma l l  mamma l s .  

management 
b .  The u s e  o f  herbic ides for righ t-of-way vegetat ion 

The main concern in analyz ing the effect of herb ic ide 
u s e  on BPA rights-o f-way is for human hea l th .  Pe ople  may be  expos ed to 
the se chemical s  d ire c t ly ,  dur ing app l i cat ion ;  or indirectly by cont ac t
ing or consuming contaminated plant s , animal s ,  or water .  Of  addit ional 
conc ern are the po tent ial effects o f  BPA herb ic ide use to anima ls  and 
nontarget vegetation.  To addres s these  conc ern s , the haz ards tha t  would  
be present ed by the  u s e  of  these  herbi cides must  be  examined .  The 
de gree of haz ard involved depends on 1 )  the part icu l ar toxic ity o f  the 
herbicides u s ed , and 2 )  the potent ial for expo sure to them. 

Toxicity has been de f ined as the inherent capacity or 
po tent ial of  a substanc e to produce harm or injury to  a l iving organ
ism. I f  the organism is  a plant , the po isonous effec t i s  known as 
phytotoxic ity.  Toxic i ty data for herbi c ides and other chemi ca l s  are 
det ermined by lab oratory experimentat ion under a c ertain set  of se lected 
cond it ions with var ious organisms . Mos t  of the se  exper iments are 
des i gned to define a range or estab l is h  l imit values ind icating that , 
with respect to e ffec t iveness  o f  a chemica l ,  s omething wil l  not occur 
be low a c ertain l eve l o f  exposure to inj ure some pes t  ( t arge t )  organ
ism. These  exper iment s also  document safety to o ther , non-target organ
ism s .  At the o th er end of the s ca l e ,  these  lab orat ory experiments wil l 
suggest that  beyond some set  laboratory establ ished cr iter i a ,  a certain 
degree o f  contro l of  some pes t  organisms wil l indeed occur ; and that  
some form of  injury or  harm wi l l  occur to some form of  non-target 
organ�sm. 

Exact  dup l icat ion of  these  laboratory test procedures 
�n real  l ife s ituat ions wil l  undoubtedly produce es s entia l l y  s imilar 
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resu l ts . However ,  ac tua l pe sticide/organism interactions occurring 
dur ing or subsequent to a pest ic ide use  on ly in the very rare st  of  cases 
resemb l e  contro l led , laboratory-type int eractions . It  is  for thi s  
reason th at , whi le laboratory data ind icat ing the potent ial o f  a pes t i
c ide  to  caus e harm are extreme ly va luab l e , the tes t paramet ers  o f  th e 
pest ic ide/organism int erac tion collec t ive ly re ferred to  as EXPOSURE must  
be  ident if ied to  det ermine the de gre e o f  HAZARD in  i t ' s  us e .  A hazard 
can then be defined as : The probab i l ity or l ike l iho od that  under cond i
t ions o f  use  no t contrary to labe l d irec t ions and ins truc tion s , a chemi
cal will  cause s ome harm to humans , an ima l s , or s pec ific forms of  l ife .  

A haz ard primarily  depends on  the int imacy of  the 
cont ac t be tween the toxic chemica l and an organism. Even the most  toxic 
chemc ia l substanc e  ( su ch as the rodent icid e  " 1080 " for whi ch there is 
pre sent ly no ant ido t e )  wi l l  present l i tt le or no human hazard  i f  care
fUl ly confined and s trictly contro l led  in us e .  Conversely , a chemica l 
subst anc e o f  excep tiona l ly low toxic ity but wi th suf fic ient ly wide and 
heavy expos ure wil l  present a cons iderab l e  human haz ard . A good examp le 
of th i s  is  a common drug such as aspir in found essent ial ly in every 
hous ehol d .  Asp irin has been invo lved in many intoxification cases of 
chi ldren with s ome times trag ic resu l ts c ons equenc es o f  heavy exposur e .  
Asp irin mus t  th ere fore be  cons id ered toxic and potent ia lly  h armfU l .  The 
fol lowing fac tor s determine the consequenc es of chemical contac t with an 
organism: to cause  h arm or inj ury to  an organism a TOXICANT mus t  be 
avai lab le to  that organism IN SUFFI C IENT QUANTITY , IN THE RIGHT FORM , at  
THE RIGHT T IME ,  and FOR A SUFFICIENT PERIOD OF T IME .  Shou ld  al l these  
c ond it ions not  be adequat e ly met ,  harm or  inury t o  an  organism wi l l  not 
result . 

Various group s and ind ivi dua ls  have claimed that  the 
use  o f  many herb i c ides presents an unacceptab le haz ard to human hea l t h .  
These  c laims are lar gely based on unsubstant iated relat ionships o f  var
ious symptoms wi th herb icide us e .  In thems e lve s , these re lat ionsh ips do  
not  establ ish pos it ive corre lat ions o f  cause  and effect . The vast  
maj ority o f  scient i f ic inve s t igat ions to  date  do not sup port these 
c laims . However , some quest ions rema in unanswered and res earch by 
experts--includi ng the Environmental Protection Agency--continue s .  

( 1 )  Genera l toxico logical cons iderat ions 

( a )  Genera l toxic ity 

H i s t or ically , genera l toxic ity has  receive d 
the bulk  o f  the res earch . Early in the use  o f  herb ic ide s ,  confined in i
t ia l ly to crops , it was requ ired that  fir st the herb ic ide appl icator 
wou ld  no t be  endangered , and sec ondly that subs equent human consump t ion 
o f  the treated crop would not present a hazard . With th e compara t ive ly 
crud e ana lyt ica l me thods in exi stence at that  t ime , only the highes t  o f  
re s idue or expo sure leve ls were detec tab l e  in the crops . Th i s  gave the 
impress ion tha t  h er b ic ide  us e wa s essent ia l ly haz ard free and , there
for e ,  on ly relative ly few herbic ide use  re stric t ions were impo sed.  
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Wi th present ana lyt ical ins trumentat ion 
pushing the thresho ld of  detect ion down to  approximately 1 part per 
b i l l ion (ppb ) and lower for some chemica l subs tance s ,  a much greater 
number of  chemicals  from various sour c es (many non-pest ic ida l )  are be ing 
found in variou s  forms o f  l ife .  In interpretat ion o f  find ing a chemical 
pre senc e ,  a c l ear dist inc tion should be drawn between the measure s  o f  
exposure and any measure s o f  effec t .  Herb ic ide and o ther pe st ic ide 
leve ls  found in any port ion of an organism such as in human or animal 
t is sue or b lood , are in themse lves evidenc e o f  exposure only - no t evi
denc e of effec t .  

Genera l toxic ity i s  expres s ed in the form 
o f  "LD5 0 , "  ind icating in mi l ligrams (mg )  o f  a sub stanc e  per k i logram 
( kg)  of body weigh t the Le th a l  Do s e  in 50 perc ent of organisms exposed .  
Human LD50 is  extrapolated  from lab oratory experimentat ion with various 
anima l s . Any extrapo lation to humans should cons ider known or presumed 
s imil arities and differences  in body re sponse s  of  the laborat ory 
anima l .  In addit ion ,  the species , s train , age , and s ex of  the exper i
menta l anima l ,  route  of adminis tration ,  concentrat ion ' o f  the tes t mat e
rial , and the veh i c l e  in which the active ingredient is  administered 
mus t  be  s pecified and cons id ered when co l lect ing , interpre t ing , and 
extrapo lat ing data .  The per iod of administering the toxicant is excep
t ional l y  critica l :  one relat ively large s ingle dos e ( acut e  exposure) , 
or smal ler dosages  over a re lative ly long t ime per iod ( chronic expo
s ure ) . It is genera l ly sub s tant iated tha t  pes t i c ides wh ich are rather 
high ly toxic to exper iment al  an ima l s  are also  usually qu ite poisonous to 
humans .  

Toxic ity to man or anima l s , as previous ly 
s tated , can be caused by a s ingl e mas s ive (Acu t e )  dosage wh ich over
whe lms some or a l l  body func tions . Labora tory determination o f  acu te  
tOX1C 1ty is re lat ive ly s impl e a s  it bas ica lly requ ires only adj u s t ing 
the dosag e  administ ered to a s t atist ica l ly s ign ificant an ima l group to 
cau s e  mortality in ha l f  of the test  populat ion . Attempt s  to define tox
ic ity by e ither the zero , 1 perc ent , or 100 percent leve l causes  the 
inclus ion in test  resu l t s  of random occurences in the tes t population of  
either extreme s ens itivity or extreme re s istanc e to a pes t icide sub
stance by a very sma l l  percentage of tha t  population.  Furthermore , the 
sma l l  inc idenc e o f  nont est re lated random mortal ity inherent in any 
l arge test  group o f  animals  may lead to subs tant ially erroneous conclu
s ions unles s ,  of cour s e ,  an extemely large ( and unmanageab l e )  test  popu
lat ion is used to reduce the s i gnificanc e o f  these  random occurances . 
There for e ,  tests  for re lative toxicity are aimed at determining the 
median le thal  dos e rather than re s pons e  extreme s .  A rath er typica l  dose 
response curve for a toxin is shown in Figure 6 .  There is  no s cale on 
the dosage becau s e  the toxic ity o f  h erb ic ides  and other pe sticides 
enc ompa s s es a very large range .  For a potent toxin , th i s  curve wou ld  be  
in sma l l  uni t s  of  measure such a s  a few mi l l igrams (mg) . Wi th some 
relative ly non-t oxic mater ials , dosages may be  expres sed in grams , 
ounce s ,  or even pounds .  
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Teratogenic ity 

A tera togen is a subs tance tha t  causes  
ir rever s ib le b irth defec t s .  I t  appear s tha t  many chemica l s , i f  they 
have tera togen ic proper t ies , act  on specific  fetal stru c ture s  dur ing 
certain t imes o f  the ir deve lopment . Co l lected data  sugge s t s  tha t  if  
suffic ient expo sure to  a tera togen oc curs early in  the deve lopment of  
the fetal  body whi l e  i t ' s  cel l s  are s t il l qu ite s imilar , the exposure 
wi l l  caus e genera l ized and catastrophi c  damage and the fetus wil l no t 
s urvive . I f  exposed lat er in d eve lopment , the fe tu s may s urvive even 
though bad ly deformed . 

In humans , t eratogene t ic injur ies for any 
reason are con s id ered to be  confined to  the f ir s t  trime ster o f  pre g
nanc y .  At that  t ime , deve lopment o f  a human fetus is  e s sent ial ly com
plete and no longer subj ec t to t era togene s i s . Feta l ma lforma t ions can 
be init iated by many nonspe c i fic causes : psycho log ical or phys ical 
s t res s ,  s t arva t ion , or inj ury to the mo th er are al l c apab l e  of in i t ia t
ing tera togen ic damag e .  Tera togenic inj ur ies or e ffects  can not be 
transmitted to the next generat ion ( 2 4 ) . 

( c )  Mutagenicity 

A mutagen is  a substanc e that  causes  
changes in  the phys ica l or b iochemica l ch aracteris t i cs of  an organism 
that can be transmitted to later genera t ions as  genetic  altera tions . 
Muta t ion is  no t necessarily induced by a sufficiently  l arge exposure t o  
a chemica l , i t  may b e  a natura l genet ic oc curenc e .  Evo lut ion h a s  been a 
long s eries  o f  mutat ions that  have genet i ca l ly s e lected character i s t i cs 
most  us e fu l  for surviva l .  The conc ern is  for the potent ial of  a chem
ica l  to  alt er the d ioxyribonucleic acid ( DNA) which i s  found in ce l l  
nuclei  and i s  respons ib le for determining ind ivi dual hered itary 
charact eri s t i c s . 

I t  has  been conj ectured tha t , if chemical s 
( including herb ic ides and o ther pes t ic ide s )  may alter the DNA , then 
differenc es  in c e l lu lar growth charac ter i s t ics may resu l t  wh ich is a lso  
the pri nc ipa l ch aract eris t i c  feature o f  cancer . As  such , any laborat ory 
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observed  mutat ions may suggest  th at the tested chemical  i s  a l so a car
c inoge n .  Si nc e  i t  has  been found that an  e s t imated 95  percent of  al l 
chemicals  wi l l  in some way re ac t with DNA, test ing for mutagenic ity has 
some s erious interpretat ive prob lems . Extens ive lab test ing has shown 
th at it  was most  produc tive to  use the lack of  obs�rved  mutat ion as an 
ind icat or of the absenc e  o f  carc inogeni c potent ia l ( 25 ) . 

( d ) Onc ogenic ity 

An onc ogen i s  a substanc e  or a med ium which 
in it iates abnorma l and progre s s ive growth of  t i ssue wh ich never reaches 
growth equi l ib rium as t issue undergoing repa ir wil l  do.  It  may be con
s i der ed a d i s t ort ion of the c ontro l led c e l l  d ivi s ion proc e s s . The 
resulting grow th o f  t i s sue i s  cal led a tumor . Tumor s ,  because of  s i gni
ficant differenc e s , can be d ivi ded int o two groups : the benign tumor 
and th e ma l i gnant tumor.  

A benign tumor grows re lat ive ly s l owly . I t  
may produc e a fibrous c apsule  whi ch s ur rounds i t s  growth . Benign tumor s 
normal ly are cons idered harmless  unless  they occur at l ocations where 
phys i cal  di splacement of norma l t i s sue may caus e pressure , b l ockage , or 
distur banc e of hormonal balanc e .  A d i sturbing feature of a benign tumor 
i s  i t s  potent ia l t o  ch ange into  a mal i gnant tumor . 

A ma lignant tumor grows re lat ive ly fast . 
In growi ng ,  a mal i gnant tumor invade s  and permeates surroundi ng t i s su e .  
Thi s  may include vi tal organs if  they are near by , eventua l ly d i s turbing 
to some degre e the spec ific func t ions  o f  these  organs . Wi th cont inued 
growth , and upon ent ering the c irculatory or lymph sys t em,  mal ignant 
tumors spread to d i s tant s ec t ions o f  the body and ini t iate new growth at 
tho se  l oca t ions . A ma l ignant tumor �s normal ly c a l l ed canc er .  

Common t o  bo th forms o f  tumor s i s  the con
s idera ble  lag between the initiat ion of  tumorous growth at the s ingl e  
cel l l eve l and i t s  ident ification or de tec tion i n  man and animal s .  In 
human� th i s  de lay or la tent 
year s ( 2 6 ) . 

peri od is  e st imated to be be tween 10-40 

(e )  Carc inogenic i ty 

Canc er i s  a se l f  repl icat ing diseas e that 
�s  character i zed by a disorganized produc t ion of  abnormal c e l l s ,  in a 
mas s  or d i s s eminated , and no t subj ec t t o  th e same kind of  regulat ion as 
normal t i sfue growth i s .  Canc er may at t imes be re ferred to  as mal ig
nant tumor 27 ) . A substanc e th at caus es  canc er i s  known as a 
c arc inoge n .  

Carc inogenic i ty ,  as are other harmful 
ef fec ts of herb ic ide s on forms of l i fe , is dos e-rel ated ; that i s , the 
h i gher the dose the more mal ignant tumor s wi l l  be produc ed and/or the 
short er the latent period .  Anima l experimenta tion studies  int o  the 
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carc inogenic po tent ia l o f  chemica l s  h ave suggested th at , wh i l e  al l chem
icals of a suf fic ient dose are toxic , th ey  are not necessari ly carc ino
genic . To demons trat e the carc inogenic po tent ia l of a chemical  wi th a 
suf fic ient ly h i gh do sage i s  not very d i fficu l t . At low dosages or with 
chemical s h avi ng only weak carc inogenic potentia l ,  i t  become s more and 
more d i fficu lt to d i sc r iminate test induced canc ers from the randomly 
occur ring l eve l  o f  canc er induced by fac t or s  ext erna l  to  th e chemical 
expo sur e . 

Some type s or stra ins o f  test anima l s  are 
part icul arly sensit ive to  th e deve l opment of c ertain tumor s .  Also  th e 
degree of re sponse by d i fferent test  anima l s  may vary c ons idera bly to 
s imilar expos ure s ,  maki ng extrapolat ions to  oth er animal s or humans more 
quest ionable .  The nutri t iona l int ake of test anima l s  a l s o  appear s to 
i nfluenc e th e de gre e of re s pons e t o  an exposure . 

It a l s o  has  been found that ind ividua l ly 
noncarc inogenic chemical s ,  when combined , may induc e cancer . Th ere i s  a 
quest ion as to the proper c lass i ficat ion as carc inogens of the chemical s  
invo lved i n  thi s type o f  synergi s t ic reac t ion . However , i t  i s  not po s
s ible to  test  a popu lat ion o f  test  anima l s  large enough and l ong enough , 
extrapolate  the find ings to  human s ,  and state  wi th confidenc e  tha t  a 
chemical  has  ab solutely no carc inogenic potent ial , inc luding potent ial 
synerg i s t ic e f fec ts  wi th a variety of other sub s tances . 

It  is  theor ized th at exposure to  only one 
molecule o f  .a c arc inogen may initiate canc erous growth . If  th i s  is  s o ,  
then there i s  no safe leve l for expo sure t o  a carc inogen . By c ontra s t , 
it  is  a l s o  theorized th at there is  a th reshold l eve l for a carc inogen Ln 
humans and anima l s . Dose re sponse curve s c onstruc ted from labora tory 
carc inogenic i ty res earch h ave not indicated whe th er a th reshold  l eve l of 
low expo sure can be expected be low wh i ch exposures to a carc inogen wi l l  
not produce canc er s .  

(2 )  Genera l fate and per s i stenc e  o f  appl ied 
h erb ic ide s 

Knowledge of chemic al and phy s ical propert ies of 
h erbic ide s  is  nec essary to  determine or forecas t h ow the app l ied chemi
cals are go ing to be ac ted on by the chemical and phy s ical  forces  in the 
environment . 

Herbic ides whi ch c o l lec tive ly wi l l  be only 
s l igh t ly af fec ted by these environmental force s  may be ab l e  to  per s i s t  
unchang ed longer i n  the environment and thus b e  a b l e  to ac t longer on 
various forms of l i fe su scep t ible  to them.  The ir cumulat ive e f fec t thus 
may be s ign i ficant . By c ontrast , herbic ides whi ch wi l l  be affec ted 
s trongly by prevai l i ng environmenta l  fac tors wi l l  only be ab l e  to ac t on 
su sc ep t ible  forms o f  l i fe for a re lat ive ly short per i od of t ime . Th e ir 
cumulat ive e f fec t wi l l  be le ss  s i gn i ficant or ,  in fac t ,  could be ab sent 
or nondetec table . 
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Upon appl ica t ion , h erb ic ides wil l b e  dis tributed 
int o four maj or por t ions of  the environment : air , ve getat ion , s o i l , or 
wat er . Th e proport ion of herb ic ide ent ering each s egment of the envi
ronment wi l l  be determined by the type and par t icu lars  of  the app l i ca
t ion me thod , the type and formulation o f  the herb ic ide used , and the 
environment al  cond itions exis t ing at  the s i te of  appl icat ion . Subj ect 
to the laws o f  phys ics , h erb ic ides may , after app l icat ion , move from one 
component of the environment to the other without a change in the ir 
chemi s try . Examples o f  thi s are the vo lat i l ization o f  depos ited herb i
c ides from a sunbathed s o il sur face int o  the a ir ,  or herb icide treated 
leaves fa l l ing onto and becoming part  of the soi l profil e .  

In th i s  gradua l sh ift ing process  be tween the 
four maj or port ion s  o f  the environment , d i spers ion and d ilution o f  her
b ic ide cont amina t ion wi l l  take place.  Even i f  dur ing th i s  disper s a l  and 
d ilut ion h erbic ide l eve l s  drop to or be low the th reshold o f  detec tion , 
thi s  pro cess  in i ts e lf does no t remove herbic ides from the environment .  
I t  doe s ,  however , expo s e  the herb ic ides t o  numerous natura l force s in 
each port ion of the environment wh i ch wi l l  ac t on the herb icides and 
b reak them down . Th e breakdown proces s caus ing a change in the chemis
try of the herbic ide mo lecu le is  the only termina l solut ion because  it 
a lone causes  the remova l of the herb icid e  from the environment . Th e 
fol lowing natura l pro cesses  begin acting on the herbi cides as  soon as  
they are re leased by one appl ica t ion me thod or other int o the 
environment . 

( a )  Dr ift  

By  definit ion , dr i ft is  the loss  o f  h erbi
c ides or other pe s t i c ides ou t o f  the target area between the ir point of 
re leas e from an appl icat ion device and its  impingement on vegeta t ion ,  
soi l ,  and wat er surface s .  Drift does no t include a change in the chemi
cal  stru c tur e of the herbi c ide ; at the very mos t  it inc ludes a change �n 
the phys ica l s tate  o f  the herb icid e  from l iqu id to  vapor . Drift  i s  
greatly determined b y  the phys ical charac ter i s t ics ( l iqu id , granu le , 
powd er ,  or pe l le t )  o f  the released produc t .  Type and operating mode o f  
appl icat ion devices is  a l s o  s ign ificant i n  determining the amount o f  
drift , e spec ially with appl ica t ion o f  a l iqu id herb ic ide s o lut ion t o  
target fo l iage.  Any l iqu id , inc lud ing a herbicide so lut ion , when d i s 
ch arged under pres sure through a nozz l e  or ori f ic e ,  is  no t broken down 
int o droplets  of uniform s iz e .  Inst ead , the drop let  produced b y  a 
noz z l e  n orma l ly c over s a wide range o f  s izes  from minut e fogl ik e  partic
les to tho s e  re semb l ing a f ine ra in .  Drop lets  of  d if ferent s ize  wil l  be  
affec ted and b ehave d ifferent ly in  re s pons e to  the environmenta l cond i
t ions in the target  are a .  

Ap pl icat ion of  herbicides in l iqu id  forms t o  cut 
sur faces or lower tree trunks (basa l treatment )  with tree inj ector s , 
p l as t ic s qu irt  bottle ,  backpack type sprayer s , and low pre s sure hose  
s prayers does no t pres ent a drift  potentia l of  any s i gnificanc e .  A 
small  target zone , close  proximity between appl icat ion dev i ce and tar
get , and a low vo lume of h erb ic ide d i s ch arged under low pressure mak es 
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these  me thods o f  ap pl icat ion drif t free  for a l l  prac t ical  purpo s e s .  
Because o f  th i s  high degree o f  s afety inherent in these me tho ds , they are 
the me thods of cho ice  in clos e proximi ty to bodies of water . 

With high pre s sure hose ap pl icat ion , the charac
ter i s t i cs of the produced s pray part i c le s  and the ir longer trave l dis
tanc e to the target ve getat ion exposes  the  herbi c ide more to environ
menta l influence s .  The probab il ity o f  some drift to occur i s  great er 
with the high pre s sure ho se than wi th low vo lume , low pre s sur e ,  handhe ld 
ap pl icat ion d evice s . Selection o f  equ ipment should  reflect cons idera
t ion for opt imum coverag e of the target ve getat ion , without exceSS lve 
herb ic ide consumpt ion and with a minimum amount o f  drift . 

With aer ia l appl ica t ion of  l iqu id herb ic idal 
s prays , many fac t or s  have a s ignificant effect  on the de gree of drift 
po tent ia l .  Th i s  is  shown as a cause  and effect re lat ionship in 
Tabl e 6 .  Contro l over the s iz e  of  the s pray drople ts produced and 
the ir sur face proper ty is mos t  cr i t ical  in determining what percentage 
o f  the  re leased s pray wil l  impinge on vegetation in the  targe t zone and 
what per cent ag e of s pray wi l l  be los t ou t of the target zone . Tests  
wi th agricu ltura l aerial ap pl ica t ion o f  h erb ic ide s sugge s t  tha t  a h igh 
percent ag e  of the re leased ma ter ial does reach the target zone whenever 
crit eria to min imiz e drif t factor s  are fo l lowed . In transmiss ion l ine 
righ t-of-way aer ial ap pl icat ion the herb icide s pray is  released at  a 
great er height than with agricu l tura l applica t ion , thus los ses  out of  
the target  zone could conc e ivably be  h igher . 

Cons id erab le  research , however , has  produced a 
number of  special ized appl icat ion equipment and add i t ive s wh i ch ,  by 
great ly e l iminating fine s pray part icles , produce herb ic ide s prays con
s iderably less  subj ect  to dr ift  than tho se  commonly used in agr icul
ture. Visua l examinat ion of  vegetat ion bordering BPA ' s  righ ts-o f-way 
that have been treated by aer ial  appl icat ion in the pas t  reveals  a s ig
nificant and rapid de c l ine in phytotoxic effects  a t  the edge of  the t ar
get zone. Alth ough th i s  is not  a sc ient ifica l ly accura te determinat ion , 
i t  does demons trate  that , wi th the precaut ionary measure s employed , 
dr ift  is minima l and genera l ly be low the th re sho ld of  b io logica l  S lgnl
f i canc e  in the plant community b ordering the rights-o f-way . 

(b )  Vo lat il ity 

Vo lati l ity i s  the tendency of  a chemica l to 
go int o a vapor s tate whi ch resu l ts in a loss of  appl ica tor contro l over 
its  movement in the environment . Vo lat i l izat ion does not invo lve a 
chemica l change of the herb ic ide bu t merely a ch ange in its phys ica l 
stat e .  The vo lat i l i ty potent ia l of  a herb ic ide is  ma inly determined by 
its  vapor pre s sur e .  In mo st  cases , the h igher i ts vapor pres sure the 
more l ikely  a h erb icide  is  to evaporate  and be lo s t . 
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TABLE 6 

EFFECT OF VARIOUS FACTORS ON HERBICIDE DRIFT 

Les s  Drift Fac t or More Dri f t  

Lower A. Re lease  He igh t  High er 
Lower B .  Wind Speed ( l )  Higher 
Fas t er C .  Droplet Fal l  Rate  S lower 
Larger l .  Drop let  S iz e  Sma l ler 
Lower a .  Pressure Higher 
Jet  b .  Nozz le  Type ( 2 )  Wide angl e  

cone or 

Larger c .  Orific e  S iz e  
Lower d .  Air Shear on spra) 
Higher e .  Sur face Tension ( 3  
Higher £ .  Relat ive Humidity (4 ) 
Higher g .  Vi scos ity 
Higher 2 .  Drop Dens ity ( 5 )  
Les s er D .  Air Stab i l ity 
Lesser E .  Aircra f t  Tur bu lenc e 
Slower l .  S peed 
Cl ear 2 .  A ircra f t  Aerodynamics 
Cl imbing 3 .  F l i ght Att itude 
C l os er 4 .  Nozz le Locat ion on 

Boom from Center 
Smaller F .  S iz e  of Treated Area 

( 1 )  Be low speed a t  wh ich a ir s tab i lity i s  reduced . 

fan 
Sma l ler 
High er 
Lower 
Lower 
Lower 
Lower 
Greater 
Grea ter 
Fas t er 
Rough 
Fa l l ing 
Farther 

Larger 

( 2 )  Certain nozz l e  types can produce larger drops or nar rower rang e .  
( 3 ) Higher o i l  or sur fac tant cont ent reduces surface tens ion .  
(4 ) Important wi th evaporat ive carriers  (water ) . 
( 5 ) oi l carri er s  are l igh ter ( l ess  dense )  than wa ter . 

Source :  L .  E .  Warren , "Contro l l ing Dr ift of Herbic ides , "  The Wor ld of 
Agricu ltural Aviat ion , March 197 6 .  
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The vo lat i l ity potent ial o f  var ious herb ic ides and the ir formu lat ions may vary 
by a fact or o f  20 , 000 or more. Vo lat il ity increases as temperature � 
increases . Und er fu l l  expo sure to sun l igh t ,  s o i l  sur faces may reach tempera- .., 
tures s i gn if icant ly high er than amb ient a ir temperatures resu l t ing in an 
increas e in vo lat i l izat ion losses . As a vapor , the chemical  may be  mos t read-
ily moved ou t of th e targe t area and los t as it wi l l  no t contr ibute  to the 
contro l of the target ve getat ion . In leaving the target area , the herb ic ide 
may af fec t o ther vegeta t ion nearby , depending on th e ir su scept ib i l ity.  The 
mos t  common me th o d  of min imiz ing vo lat il ity losses  i s  to use  herb ic ida l formu
lat ions which have an inherently low vo lat i l ity potent ia l .  High temperatures 
dur ing appl icat ion and pos t  appl i cat ion per i ods shou ld be avo ided as much as  
pos s ib l e .  

( c ) Ads or p t ion 

Ads orpt ion i s  one of the princi pa l  processes  
determin ing the fa te of  a chemica l .  Adsorp tion o f  herb ic ides or other chemi
cal s  is the ir degree of affinity  or attachment to mi croscopic  organic and 
inorganic  s o i l  par t ic les . Adsorpt ion is a phys ical proces s  and does not chem
ica l ly affect the s tructure or property  o f  the herb icid e .  Th e process  i s  
rever s ib le , adsorpt ion when the phys ical bond is e stab l ished and desorpt ion 
when th is  bond is b roken . 

The s trength and extent of the adsor p tion process 
depends on the type of  soil  including its  organ ic content , moi s ture content , 
tempera tur e ,  and ac idi ty/a lka l in ity ; and the type of herb ic ide , its  formula
t ion,  and wat er s o lub i l ity .  C lay and humic soils  are h igh in ads orbency ; 
s andy s o ils  are low in adsorbency .  As a ru le , chemica l s  with h igh water s o l
ub i l ity are less ads orbed than those wi th low water s o lub i l ity . Th ere are , 
however , excep tions to the ru le.  

Ads orbed  herbic ides may be cons idered inac
t ive as  they wi l l  not move in the soi l and are no t ava i lable for uptake by 
plant s .  On ly that port ion of herb i c ides in the s o i l  pr ofile wh ich is  not 
ads orbed and rema ins in the soil  s o lu t ion is ab le  to  move �n the s o i l  profile , 
e i ther horizont a l ly or vert ica l ly , or be taken up by plants . 

The proport ion o f  chemical ads orbed  and that  in 
the s o i l  solut ion is  in a s tate of  equ i l ibrium. Any loss  or breakdown o f  her
b ic ides at one po int in the soil  profile  wi l l  caus e des orpt ion of chemica l a t  
that locat ion .  In  effect , adsorbed herb icides are s t ored  or re s erved for 
lat er emergence into the s o i l  solut ion . 

( d )  Leach ing 

Leach ing is the phys ica l movement of water s ol
ub le  mat eria l ,  in so lut ion , through the s o i l  profi l e .  Leaching may occur 
downward ,  upward , or hor izontal ly , and does not in itself  a lter the ch emical 
s tructure of h erbic ide s . 

The degree of herb icide leaching is determined by 
the particu lar wat er solub i l ity of the herb ic ide formu lat ion and the amount , 
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direct ion , and int ens ity of wa ter movement in the s oil  pro f il e .  The intens ity 
and durat ion o f  prec ipitat ion and its  tempora l distribut ion has a s ign ificant 
influenc e on th i s  mo is ture movement , as do evapora t ive losses  from the s o i l  
sur face and transp irat ion los ses  by the local plant community . The leach ing 
of herbic ides is conf ined to that  port ion wh i ch is dissolved in the soil  s o lu
tion . Ads orbed chemica l s  wil l  no t leach unt i l  they are des orbed as  a resu lt  
o f  a loss  of  chemical ou t of  that  locat ion . Leach ing wil l  distribute soil  
int erc epted herb ic ide th roughout a great er soil  vo lume wi th a greater total  
adsorptive capac ity , progres s ive ly l imit ing any chemical  movement . A greater 
soil  volume permeated by a more di lute herb ic ide solut ion may accel erate the 
chemical breakdown process  by increas ing the degree o f  interac t ion with var
ious soil  con s t ituents , including it ' s  microorganism populat ion . 

( e )  Mi crob ial breakdown 

The mo lecular s truc ture of  mos t  herb ic ide s can be 
significant ly a l tered or broken down by d iverse  soil  microorganims , in mos t  
cases  rend ering the herbic ide s non-phytotoxi c .  Breakdown rates may vary s i g
nificant ly be tween compound s .  Differenc es  in breakdown ra tes of  herb ic ides 
are caused by how we l l  and how rapidly the body func t ions of these  soil  organ
isms adap t thems e lve s to the chemica ls  b e ing enc ount ered .  Soil  microorganisms 
appear no t to be adversely affected by norma l rates o f  herb icide s  intercepted 
by and distributed in the s o il prof ile . 

Microorganisms break down h erb ic ide s and other 
chemica ls  to use  some of  the mo lecu lar cons t ituent s or fragment s for the ir 
energy requ i�ements and for growth . Organic herb ic ide s , or the ir fragments , 
cont aining car bon atoms are of  part icular va lue to them. Inorganic herbicides 
not having carbon atoms are genera l ly b roken down a t  a s lower rat e or no t a t  
a l l .  

Soil  propert ies conduc ive t o  a large and d iver se 
microb ia l popu lation ,  su ch as  adequate mo isture , warmth ,  aeration , and nutri
ent s wi l l  greatly increas e spec ific herbic ide breakdown ra tes . Conver s e ly , 
dry , cold , poorly aera ted , and infert ile  soils  are not conduc ive to  a rap id 
herbicide breakd own ra te . 

( f ) Chemica l  breakd own in soil  

Upon ent ering the soil  profil e ,  herb ic ide s wil l  
b e  exposed t o  a host  o f  organ ic and inorganic soil  const ituent s .  These  
include a ir and wat er at  some part icu lar temperature which wil l  affec t the 
chemical compo s i t ion of herb ic ides . Soil  chemistry will  a l so affect  herbicide 
b reakdown rate s .  Some herb icides wil l be broken down th rough a numb er of  pro
cesses , in most  ca s es los ing the ir phytotoxic propert ies . Th i s  may invo lve a 
re lat ive ly l arge numb er of intermediate s teps .  

Mos t  frequent ly , chemical and microb ial breakdown 
occur s imu l taneous l y  in the soi l ,  and i t  is hard to d i s t inguish the ir s eparate 
effects . Leaching in the s o il profile contributes cons iderably because it 
distributes the chemica l th rough a larger soil  vo lume , thus  making the soi l to 
chemica l cont ac t more int imate and accelera t ing the total  herb ic ide breakdown 
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rate . Bre akd own of herbic ides in the s o i l  i s  probably the maj or route of  
e l iminat ing herb ic ide s from the environment . 

( g )  Ch emi ca l bre akd own �n pl ant s 

Herb ic ide s abs orbed int o the plant v�a the fol i
ag e ,  roots , s t ems , or trunk may , to a degree , be excreted unchanged int o th e 
soi l profi le th rough its  roo t sys tem. Excretion may b e  re lat ive ly qu ick or 
may fo l low temporary s torag e in the pl ant . Me tabo l i c  processes  in th e pl ant 
may alter the abs orbed chemical s ,  in mos t  cases affec t ing them s o  they are no 
long er phyto toxic .  Me tabo l i c  processes d iffer be tween plants wh ich re su lts  in 
d if ferent breakdown rates and different breakdown end produc ts . 

(h ) Pho todegradat ion or decompo s i t ion 

Photode gradat ion is  th e chemica l change o f  a com
pound caused by var ious  component s  o f  sunl ight , pr edominant ly the u l travio let 
portion of the s pec trum. Breakdown produc t s  are norma l l y  sma l l er mo lecul ar 
fragments without phytotoxic ity . The extent of  photodegradat ion as a route o f  
e l iminating herb ic ides from the environment is  no t general ly  agreed o n .  How
ever , it does no t ap pear to be a s igni ficant cause  o f  herb ic ide breakdown. 

( 3 )  Ana lys i s  o f  herb i c ides proposed for use  

( a )  2 , 4-D 

2 , 4-D ( Dich lorophenoxyac e t ic ac id) , together with 
2 , 4-DP , 2 , 4 , 5- T ,  and 2 , 4 , 5-TP ( Si lve x) , are the princ i pa l  member s  of  th e phen
oxy group of herbi cide s .  Wh i le the se chemicals  may have many s imilar i t ies in 
the ir manufacture and the ir mode o f  ac tion on plant l i fe ,  they also  have many 
d is s imi lar i t ies in both areas ; thus extrapo lat ion from one her b i c ide to 
ano ther s hould  be made with caut ion to avoid  error . Thi s  caut ion e spec ial ly 
appl ies to the impur i ty in 2 , 4 , 5-T,  known as TCDD.  Differenc es in the 2 , 4-D 
manufact uring proces s pre clud e th e format ion o f  TCDD.  2 , 4-D there fore doe s 
not cont ain any TCDD impur ity( 2 8 ) ( 2 9 ) . 

2 , 4-D , in var ious e st er or amine forms , i s  s o ld 
und er a hos t o f  tradenames bo th ind ividua l ly and in comb inat ion with other 
herbicida l ingredient s such as  p ic loram, d icamba ,  2 , 4 , 5-T , e tc .  2 , 4-D use �n 
agricu l ture for weed contro l is extens ive , account ing for approximately  
80  per cent of  the total  annual use  in  the  Un ited St ates (55  mil l ion pounds )  �n 
197 5 .  2 , 4-D af fects  many s pecies of dec iduous tree s ,  brus h ,  and b road leaf 
weeds . Gra sses  are genera l ly no t af fec ted by normal rates o f  appl ication .  A 
h ormone type growth re gulating herb ic id e ,  2 , 4-D int erferes with the ce l l  d ivi
s ion and en largement of susc ep t ible  plant s ;  it  a l so int erferes  with food util
izat ion and wi th a wide array o f  o ther vita l processe s .  The exac t mechan isms 
o f  these act ions is no t known ; however , it is known that  chemicals  having 
growth regu lat ing effects on plants do no t ac t in the s ame way on anima l s , 
thus exh ib i t ing cons iderab ly less  e ffect--inc lud ing toxicity-- in animal s ( 30 )  

BPA woul d  use  2 , 4-D to  cont ro l pes t  tree s , brush , 
and noxious we eds on righ ts -o f-way and access roads . The maximum appl icat ion 
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ra te for 2 , 4-D a t  BPA would be s ix pound s of ac t ive ingred ient ( A .  I . ) per 
acre . Al l 2 , 4-D used by BPA i s  the low vo la t i l e  ester form or an amine formu
lation . No h i gh ly vo latile  2 , 4-D formulat ions would be used by BPA . Es sen
t ially  a l l  2 , 4-D woul d  be used in fo l i ar spraying bo th from th e ground and by 
he l icop ter . Mo st of the 2 , 4-D used at BPA wou ld be used together wi th 
picl oram or dicamb a fiel d mixe d or premixe d in commerc ial formu l a t ions ; it 
would no t be used in formu lat ions cont aining 2 , 4 , S-T or Si lve x .  Some minor 
use of 2 , 4-D by i tse l f  woul d be confined generally  to weed contro l  in turf and 
in some no xious weed contro l  e ffort s .  

1 .  De grada t ion of 2 , 4-D in the environme nt 

a .  Per s i s tenc e  in soi l 

2 , 4-D i s  adsor bed readily by organic 
soil  compone nts . 2 , 4-D is  no t readily  ads orbed by inorganic soi l compone nts 
inc luding c l ay .  The adsorp tive bond to 9rg�nic soil  components is not s trong ; 
thu s , 2 , 4-D may be  quite eas ily desorbed t 3 1 J • 2 , 4-D genera lly  doe s no t 
leach beyond ap proxima tely 12 inc h e s  in depth even wi th s o i l s  low in organic 
mat t e r .  Wi th organic  mat t er pre sent , ne arly a l l  of the 2 , 4-D is confine d to 
the up permost 2"-6 " of the soil  pro f i l e .  2 , 4-D in the e st er form is somewhat 
less  mobile  than the ac id  or salt  formulation . 

No tewor thy are the re sul ts  of an exper
imental  inc orpora t ion o f  up to  4 000 l b s /acre o f  2 , 4-D toge ther wi th 2 , 4 , S-T �n 
the up permost 4"-6 " of the soil pro f i l e  at a s i te in Utah . 282 days after 
ap pl icat ion ·re s idue s were detec table  down to 3 6 "  soi l dep th ; h owever ,  
9 0  perc ent o f  the aH pl ied materials  were s t i l l  found with in th e uppermost 1 2 "  
of the s o i l  pro f ile (3 2 ) . Pa st BPA moni tor ing o f  fa te and per s i s t enc e of 
2 , 4-D ap pl ied  to its righ t-o f-way sys tem a t  rate s up to  6 lbs/acre h ave shown 
th at only very sma l l  percent ag e s ,  i f  any , were found be low the 6 "  so il hori
zon ,  e spec ia l l y  when organic ma tter wa s present . In those  case s by far the 
greatest por t ion of 2 , 4-D remained in the h umus layer . As a source  of herbi
c ide entry int o  fore s t  stream s ,  leaching is probably les s important th an 
direct  inpu t during spraying opera tions . 

Some photochemica l de gradat ion due to 
sunl ight doe s occ ur wi th 2 , 4-D . The extent , however,  is  no t known in detai l .  
Type o f  formul ation , conc ent ra t ion , and whe ther the 2 , 4-D is on the soil  sur
fac e or in a so lut ion al l h ave a be ari ng on b rea kdown rate s .  Overal l ,  photo
degradation i s  no t though t to  be  a s ign i ficant fac tor re spons ible  for the dis
ap pe aranc e  o f  2 , 4-D from the  environment (3 3 ) . 

2 , 4-D in i ts am�ne salt  or ester form 
i s  c onverted ra th er rapidly int o  the ac id form both in s o i l  and wat er .  The 
acid wi ll  then be ac ted on by vari ous soil  and wa ter c ons t ituent s and chemi
cally  degraded furth er by int erac t ion wi th soil  c omponents  or by soi l 
microorganisms ( 3 4 ) . 

Microbial breakdown o f  2 , 4-D in the 
soi l is probably the princ i pa l  me chanism o f  degradation.  Cond i t ions sui tab le 
to a large microbial popu lat ion ( soil  fer t i l i ty , tempera ture , and moisture ) 
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are a l s o  conduc ive to rap id breakdown of  2 , 4-D . Upon exposure of the s o i l  
profile  to 2 , 4-D the microb ia l popu lat ion apparent ly goes th rough an ad ap ta- ... 
t ion process  in or der to u t i l ize components  of the 2 , 4-D mo lecule . Th is sug- � 
gests  that  repeated ap pl icat ions  of  2 , 4-D wil l be b roken down fas ter by 
microbes  and re s idues wou ld subsequent ly d iminish faster . ( 3 5 )  

Sur face runoff may remove s ome o f  the 
ap plied 2 , 4-D from the treatment are a .  The main factors  determining the 
extent of runof f are topography ,  permeab i l ity of the s o i l  sur face ,  the nature 
of the s o i l  c over ; and the intens ity , t iming and durat ion of rainfal l ,  e spe
c ia l ly for the f irst  few days fol lowing appl icat ions . The distanc e and sur
fac e  feature s be tween the treated area and a body of wat er wil l  u l t imately 
de termine i f  herbicide entry will  occur int o the  wa ter should  some sur face 
flow oc cur in the treated area( 3 6 ) . Runoff is  much more predominant in 
agricultural area s , whi ch a t  t imes have insuffic ient ground cover to aid water 
inf il tra t ion .  In r i gh t s-of-way there is norma l ly a subs tant ia l amount of  
ground c over and extens ive sur face runof f  is  no t common excep t on very s t eep 
topography or dur ing certain ph ases of transmis s ion l ine constru c t ion . 

The vo latil ity of  2 , 4-D formu lat ions 
proposed for u s e  by BPA is  very low. There fore , los ses  of  2 , 4-D from the 
treated areas , because  of  vo lat izat ion , wou ld be very l ow .  Also , atmospher ic 
sampl ing b e fore and aft er rain fal l showed a very s ign i ficant reduct ion of  
vapor ized 2 , 4-D by  ra infa l l .  Th i s  suggests  that rain washe s  2 , 4-D vapor out 
of the  atmo s ph ere , as  verified by 2 , 4-D res idues found in col lected 
ra inwater ( 3 7 J . 

Labora tory s tudies showed 2 , 4-D to have 
a s o i l  ha l f-l ife of  4-20 days . Bioas says showed that  s o i l  with a 25 ppm 2 , 4-D 
cont ent ( e qu iva lent to a 50 l b/acre appl ica t ion a s suming a l l  2 , 4-D to remain 
in the the 0" -6" h oriz on)  had es sentia lly  los t i t s  phytotoxic ity in 8 week s .  
Soybean b ioas says showed that 2 , 4-D d id not per s ist  in f ie l d  s o i l  more than 49  
and 9 3  days fo l l owing applicat ion of  5 lb s and 20 lb s/acr e ,  re spect ively . 
Another test showed no phytotoxic re s idue in 5-6 weeks ( 3 8 ) . Lab per s istenc e 
studie s  revealed that 2 lb s/a cre of an amine salt  of 2 , 4-D applied  to fore s t  
floor ma ter ial  showed a rap id breakd own with 90 percent of the 2 , 4-D 
d i s ap pe aring in two week s .  It was also  shown that  add i t ion o f  other herb i
c ides to 2 , 4-D were not l ike ly to affect  the soil  breakdown o f  2 , 4-D ( 3 9 ) . 

Four lbs /acre of  2 , 4-D ap p l ied to  Red 
Ald er fore s t  floor mat eria l resu lted  in a 5 5  percent rec overy after 10 days , 
16 per c ent af ter 20 days , and 5 percent af ter 3 5  days (40 ) . Monitor ing 2 , 4-D 
soil  res idue  on a BPA right-o f-way a t  a high e l evat ion s ite  in the Oregon 
Casc ades showed an 86  perc ent loss  o f  2 , 4-D from the 0-6" s o i l  h or iz on over a 
7 month period beg inning approximately 3 month s after a 6 lb s /acre aeria l 
appl ication.  Soil  re s idues decl ined from 380  ppb to  5 3  ppb in th is  per iod . 

Previous treatment his tory with 2 , 4-D 
appears to have a notab le  influenc e  on s o i l  per s i stence of 2 , 4-D , presumably 
due to microbial adap tat ion as  pr eviously  ind icated . Ini t ial  appl icat ion o f  
2 lb s /a cre of  2 , 4-D was toxic t o  wh ite mustard for 10 week s bu t after 1 8  year s  
of consecutive 2 , 4-D treatment , toxic e f fects t o  whi te mustard  was detected ... 
for only 4 weeks in the same soil ( 4 l ) . � 
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b .  Per s i stenc e  in water 

Direct entry o f  s ome 2 , 4-D may inad
vertentl y  oc cur into wat er at the t ime o f  appl ica t ion.  Sub s equent runoff  from 
treated are as or ra inwashing of tall  ve getat ion adj acent to bodies of water 
may cause  add it iona l entry into water .  Als o ,  some 2 , 4-D formulations have 
specific labe l u s es for the contro l of certain aquat ic weeds and are purpos e ly 
introduced into water .  

E l even wa tersheds in Ontar i o ,  Canada ,  
c overing 120 , 000 acre s were treated with approximately 6 , 750 1bs  o f  2 , 4-D . 
Bas ed on wa ter monitor ing , the t o tal  ou tflow o f  2 , 4-D with in the ent ire 
s treamflow was ca lcu lated to have been les s than one pound of  2 , 4-D in the 
ent ire area(4 2 ) . 

Ap plicat ion o f  2 , 4-D for aqua t ic weed 
contro l  in a Tennes s e  River Res ervo ir at  20 and 40 1b s /acre acid equ iva lent 
resu l ted in find ing only two wa ter samples  wh ich c ont a ined 2 and 1 1  ppb 
6 month s fo l l owing treatment . One s ampl e of  plankton collected contained 
3 70 ppb of 2 , 4-D on a wet we igh t bas is . No detectab l e  2 , 4-D wa s found in 
fish . In mus s el s  the res idues ranged from 50 -260 p pb fo l l owing appl icat ion . 
None of the mud s amples  taken 6 months fo l l owing appl icat ion contained 2 , 4-D 
res idues ( 4 3 ) . 

An exper imental  treatment of  9 ponds in 
the Gu lf  States with up to 8 1b s /acre of 2 , 4-D amine showed wat er res idues 
from 345-692. ppb , mud res idues from 47-170 ppb ,  and fish res idues from less  
than 5 ppb to  102  ppb for 1-14 days fol lowing app1 ica t ion( 44 ) . 

In a proj ect  o f  approximately 
1 , 200 acre s  in eas t ern Oregon treated by a ir with 2 1b s/acre o f  low vo latile  
2 , 4-D e s t er s , s tream wa ter fl owing through the treatment area was monitored 
for s pray res idues at  two s ites approximately  1 mile apart . Approximately 2 
miles o f  the s treambed was in the genera l treatment area .  With the extent and 
the effect ivenes s o f  th e s treams ide buf fer s  unknown , a peak concentrat ion o f  
13 2 ppb was recorded 1 . 7  hour s  af ter treatment a t  the upstream s ampl ing 
point . Subs equent res idues at  14 , 2 7 , 3 8 ,  and 81  hour s  were 5 1 ,  3 ,  9 ,  and 
1 p pb re spective ly . At the downstream s ampl ing s it e  res idues reached the ir 
peak concentrat ion o f  14 p pb 14 hour s fo l lowing app l icat ion .  Subs equent res i
dues at 3 8  hour s  and one week fo llowing appl icat ion were found to  be 6 and 
1 ppb respec t ive 1y( 4 5 ) . 

A port ion o f  the aquatic 2 , 4-D has been 
obs erved to be entrained by plants , inc luding plankton and a lgae , with propor
t ional conc entra t ions 10- 100 t imes greater th an that  of the wat er . Aquat ic 
fauna feeding on thes e plants wi l l  also  inge s t  these  res idue s .  However , 
s tud ies show that fish and oys t er t is sue rap idly lose  2 , 4-D res idues after 
cessation o f  exposure , with a 50  percent los s in les s than two days . To what  
degree excretion and breakd own is  invo lve d is  not  accur a tely known(4 6 ) . 

In ano ther experiment ,  channe l cat fis h , 
b luegil l ,  and largemouth bas s were exposed to 2 , 4-D a t  concentrat ions of  0 . 5 , 
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1 . 0 , and 2 . 0  ppm. Tota l res idue s o f  2 , 4-D and its  me tabo l ites were then 
measured in who le f ish and t issues . At the ( h igher conc entrat ion , largemouth 
bas s conta ined who le body res idues o f  1 . 0 6 ,  1 . 15 and 1 . 2 1  ppm after 4 ,  7 ,  and 
14 days of  expo sure respective ly . B lueg i l ls and channe l cat fish showed re s i
dues o f  0 . 45 and 0 . 75  ppm aft er s imilar periods o f  exposur e .  In each o f  these  
specie s , b i le had the h ighe st conc ent ra t ion , with mus c l es having the  lowest 
t i ssue conc ent ra t ion( 4 7 ) . 

Seven stream monitor ing proj ec t s  at s �x 
BPA right-o f-way s ites  in wes t ern Oregon and Washington where 2 , 4-D was aer�
a l ly appl ied a t  ra tes up to  6 lbs/acre genera l ly showed only low-l eve l ,  shor t 
durat ion ent ry of  sprayed mat erial s .  Wi th a l l  s treams except one s tream hav
ing a fl ow ra te est imated be tween 1 to  10 ft3 /sec , 2 , 4-D res idue peaks from 
approximately 1 -2 ppb up t o  44 ppb were found . From these  peak values res i
dues dropped to  e s s ent ial ly background leve l with in 90 minu t es to  22 hours 
fo l lowing the 2 , 4-D ap pl ica t ion.  At one monitoring s ite  no res idue was 
detec ted at a l l .  At another s ite , low l eve l re sidues o f  2 , 4-D were found for 
nearly s ix month s .  At this s it e ,  t errain feature s ,  extens ive ups tream agr i
cu ltura l ut iliza t i on ,  the s ize  of the s tream invo lve d ,  and its large dra inage 
area s trongly sugges t ups tream wat er contamina t ion by agricultura l herb ic ide 
user s .  

c .  Per s is t enc e in Vegetation 

Per s i s tenc e  o f  2 , 4-D in vegetat ion is  
initially dependent on  the  amount o f  the h erb ic ide  interc epted by  plant sur
faces . In power l ine r i gh t-of-way s praying , aerially appl ied chemical spray 
wil l  frequent l y  be int ercepted by more than one vegetat ion l eve l .  Any one 
vegetat ion component is there fore l ike ly to  have less  th an the tota l dosage 
depos ited in the  t arget zon e .  Pers istenc e further depends on how mu ch o f  the 
depo s ited herbi cide is  absorbed int o the plant sys t em and h ow much o f  the her
bicide is los t from the plant surface s by ra inwash , wind , vo lat i l izat ion , and 
pho tochemical degradat ion .  Other l os s es from the plant whi ch mus t  b e  c ons id
ered are exudat ion of the chemica l by plant roo t s , leaf fal l  in cas e of dec id
uous plant s ,  and the me tab o l ic bre akd own o f  herbic ides with in the plant . 

Monit oring th e persis tenc e o f  a one 
l b/a cre 2 , 4-D ap plicat ion on forage gras s found an ini t ia l  res idue of  
100  ppm. In  two weeks the  res idue had drop�ed to 50  ppm ;  at 8 and 16 weeks 
the res idues were 6 and 1 ppm, respec t ive ly ( 48 ) . 

BPA ' s  maximum 2 , 4-D app l icat ion rate  o f  
6 l bs /acre wou ld  re su l t  in a distr ibut ion of  a 6 0  mg/ ft2 on the righ t-
o f-way . This is bas ed on targe t int ercept ion o f  al l re leased mat erial without 
any spray losses . 

2 .  Toxicity data 

a .  Acute  toxicity - Ora l 

Res earch on the t oxicology of  2 , 4-D 
suggests  that 2 , 4-D �s "Mod erately  Toxi c" to humans .  I ts Acut e  Ora l LD5 0 , 

IV-42 



depending on formu lat ion i s  e s t imated to vary from approximate ly 80 mg/kg to 
SOO mg/k g for humans .  Th i s  trans lates int o  an ora l intake of one teaspoon to 
one table spoon of 2 , 4-D for a ISO lb . average person for a SO percent proba
b i l ity of  mortal ity( 4 9 ) . 

*Ora l LDSO 2 , 4-D as  ac id - mouse  (m) 3 68 mg/k g 
*Ora l LDS O  2 , 4-D as  acid - rat (m) 37S  mg/kg 
*Ora l LDSO 2 , 4-D as  acid - gu inea p�g 320-469  mg/k g 
*Ora l LDS O  2 , 4-D a s  ac id - dog 100 mg/kg 
*Ora l LDSO 2 , 4-D a s  ac id - chi ck s  S 4 l  mg/k g 

**Ora l LDSO 2 , 4-D unknown - mu le  deer 400 -800 mg/ kg 
formu lat ion 

For add it ional toxic ity data refer to Append ix 1 ,  Supplement ary 2 , 4-D 
Lab orat ory Toxicity Dat a .  

Sour c es : *Na t ional Re sear ch Counc il of Canada , Phenoxy Herb ic ides -
the ir Effec t s  on Environmental Qua l ity ( 197 8 ) . 

**Dow Chemical Company , Phenoxy Herbicide s Re ference 
Information ( 19 7 2 ) . 

b .  Subacute toxic ity - Oral  

Steer s  were ora lly dosed wi th 
alkanolamine sal ts of 2 , 4-D for f ive days out o f  every s even at  
2S0  mg/k g .  Toxic s igns began to manifest af ter IS administrat ions . At 
a reduced rat e o f  100 mg/kg toxic s igns d id not become evident unt il  
af ter 86  dosages . 

She ep to lera ted 481  dai ly dos es  
of  100 mg/kg of  2 , 4-D as alkanolamine or po lyglyco l butyle th er ester 
(PGBE ) . Pigs d id not show any abnormal behavi or af ter s ing l e  ora l  dos es 
of  200 -800 mg/kg of  2 , 4-D. One an ima l ou t of a group of cat t l e  died 
af ter be ing ora l ly dosed for 34 days wi th 200 mg/k g of 2 , 4-D alkano la
mine sa l t .  For addit iona l toxicity dat a  refer t o  Appendix 1 ,  
Suppl ement ary 2 , 4-D Labora tory Toxic ity Da ta . 

c .  Inhalation toxic ity 

The t ime we igh ted average conc en
trat ion permissab l e  of 2 , 4-D vapor s in a ir for occupationa l exposure has 
been set at 10 mg/m3 by the Na t iona l Ins t itute  for Occupa tional Safety 
and Heal th ( NIOSH) . 

d .  Dermal toxic ity 

There appear s  to  be  l ittle  haz ard 
of transport of 2 , 4-D th rough the skin .  However ,  ind ividual a l l erg ies 
can deve lop lead ing to dermatitis (SO ) . 
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e .  Carc inogen ic ity 

Two hyb ird stra ins of mice (both 
sexe s )  were treated wi th 2 , 4-D isopropy l  ester ora l l y  administ ered by 
s t omach tube at doses o f  46 and 100 mg/k g of body we igh t for 7-28 days 
o f  age , and a t  concentrat ions o f  149 and 323  ppm in un l imi ted d ie t  from 
28 d ays of age unt il  18 month s .  Al so , 2 , 4-D esters were admin is t ered by 
the same mee thods at 46 mg/kg body we ight  for 7-2 8  days of age ,  and at 
1 11 to 14 9 ppm from 28 days of age unt il  18 month s .  No s ign if icant 
increase  in tumor inc idenc e  as compared to the contro l group was 
reported .  In a 2-year feed ing s tudy , ra ts receive d a d iet  o f  up t o  
1 , 250 mg/kg . There was a stat ist ically s ignificant increas e i n  the pro
por t ions of females with tumor s and ma les with ma lignant tumors with 
increas ing 2 , 4-D dosage .  Howeve r ,  the tumors were randomly d i s t r ibuted , 
not ind icat ing a target organ ( s ) , and mor tal ity ra tes were not 
af fec ted( 5 l ) . 

o f  a 2 percent unspec ified 2 , 4-D water 
month s  showed no inc idenc e o f  tumor s .  
un s pec ified 2 , 4-D formu la t ion a t  2 ,  5 ,  
days ou t o f  every week for a per iod of  
tumor s ( 5 2 ) . 

f .  

Five rats exposed dai ly t o  1 ml 
s o lu t ion in the ir d iet for 6 
Likewise 1 1  dogs expo sed t o  an 
10 or 20 mg/kg in c apsu les for 5 
13 weeks d id not exhibit  any 

Mutagen ic ity 

There is  onl y  very l imited infor
mat ion ava i lab l e  on the mutagenic  potent ia l of 2 , 4-D and other phenox
�es .  Some test  resu lts  suggest that  2 , 4-D may have mutagenic potent ia l 
whi l e  o th er researchers did  not f ind mutation s .  The l ike l ihood o f  s ig
nificant mutag enesis  occurring from norma l use  o f  2 , 4-D appear s t o  b e  
sma l l ( 5 3 ) . 

�. Tera togenic i ty 

Sens it ive lab tests wh ich 
invo lved inj ect ion of 2 , 4-D into the yolk sack of fert i l e  ch icken eggs 
pro duced terra ta and ch ick edema syndrome . However , i t  is  h igh ly ques
t ionab l e  whe ther these  test  resu lts  can and should be  extrapo lated to 
ac tual expo sure in field use o f  2 , 4-D. Other test ing with 2 , 4-D on rats 
at ra te s up to 8 7 . 5  mg/k g/day showed no tera togenic effects ( 5 4 ) . 

Some researchers have reported 
that  2 , 4-D , MCPA, and puri fied 2 , 4 , 5-T induced phys ical de fec ts in 
fetuses o f  labora tory  animals  ora l ly expo sed to h igh l eve ls  o f  these 
herb ic ide s .  Embryotoxic effec t s , including teratogenes i s , were no ted . 
The doses whi ch induced these e ffects were 50-150  mg/k g o f  body we igh t 
for 2 , 4-D and MCPA , and above 10 mg/k g o f  body we igh t  for 2 , 4 , 5-T ( 5 5 ) .  

�. Reproduc t ion.  Reproduct ion c apa
b i l ity in the rat was unaffected by 2 , 4-D at leve l s  up to 500 ppm in 
d iet ( e qu iv .  to 25 mg/k g/day )  in a 3 genera t i on study . Die tary l eve ls 
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of  1 , 5 00 ppm in the mo ther ' s  d ie t  reduced body we ight and surviva l of  
pups to  2 1  days of  age. In  ano ther test , 1 , 000  ppm of  2 , 4-D in dr inking 
wat er o f  rats  during and aft er pre gnancy induced no advers e  e ffec ts on 
pregnanc y and l it ter s ize.  No ma lformat ions or c l inical  abnorma l i t ies 
in the pr egnanc ies were reported( 5 6 ) . 

Embryo toxicity of  2 , 4-D herb ic ide 
was inve s t i gated in 1972  and 197 4  by s praying eggs wi th 2 , 4-D at the 
re commend ed field ap pl icat ion ra te and 10 t imes that . No advers e  
effects  on hat ching succes s or embryo and ch ick devel opment was noted.  
Other test ing whi ch inc luded dipp ing , immers ing , or inj ecting eggs with 
2 , 4-D and o ther phenoxies did produce various toxic resu l t s .  Such 
expo sure s ,  however , have very l i tt le resemb lance to actual field  cond i
t ions and there fore should only be extrapo lated with caut ion (5 7 )  

� .  Ora l uptake by humans and mamma ls  

With mammal s  and birds , more than 
80-8 5  percent o f  inges ted 2 , 4-D in its  acid  or s a l t  form is  abs orbed 
from the ir d iges t ive tra c t  und er most  cond itions . Absorpt ion rates for 
the est er s  of 2 , 4-D were somewhat  lower . The degree of abs orpt ion does 
no t appear to be  af fected by the s ever i ty of expo sure ( 5 8 ) . Ur inary 
excret ion of  abs orbed 2 , 4-D from the body is  rapid becaus e phenoxy her
b i c ides are d istr ibu ted throughout the body . After expo sure , the t ime 
requ ired for 2 , 4-D res idue in the b lood of  a mamma l t o  drop 50  percent 
was found to be  b etween 2 . 7  and 33 hour s , with ra ts , p igs , dogs , s heep 
and ca lve s be ing the mammal ian represent at ive s ( 5 9 ) . 

Smal l  amounts o f  phenoxy her
b ic ide may also  be  passed  to the young via the mother ' s  mi lk . With 
cows , the conc entrat ion of 2 , 4-D in the milk was found to be less  than 
0 . 1  perc ent of the 2 , 4-D cont ent in the feed o f  the cow( 60 ) . 

Becau se 2 , 4-D i s  no t l ikely to be 
accumu lated th rough success ive st eps in the food chain , the only spec ies 
to be conc erned wi th are thos e  herbivores  that may feed on treated vege
tat ion ( 6 l ) . Researchers sprayed alfa lfa and brome gras s  with two to 
four t imes the usual quant i t ie s  of various 2 , 4-D formu la t ions and then 
fed it to she ep , ch i cken ,  p igs , dairy cows and s t eer s . They conc luded , 
und er thos e  cond i t ions , tha t  these  compounds were no t inj urious to l ive
s t ock . However , they did  note an off-flavor in the milk ( 62 ) . 

3 .  Reported effec ts on humans and an ima l s  

S pray opera tor s  i n  Canada have 
reported exper�enc �ng symptoms such a s  headaches and doub le vis ion fol
lowing s praying with 2 , 4-D .  Al though there are no re l iab le  s tatist ics 
on heal th effec t s , a survey of  farmer s and grain e l evat or operat or s  in 
Saskatchewan where vas t  areas are sprayed (mainly with 2 , 4-D ) ,  ind icated 
some pos s ib l e  trend s .  Twenty percent of 3 , 330  pe ople surveyed re s ponded 
that they had exper i enc ed i l l  e f fec ts  from working with agr icul tural  
chemical s ,  2 , 4-D apparent ly being the mos t  troub lesome.  Symptoms were 
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genera l ly confine d to  the season or t ime of  spraying , and were s imilar 
among th ose af fec ted . They inc luded nausea ,  loss  of appet ite , we igh t 
los s ,  and oc cas ional vomit ing . A sma l l  numb er reported a s k in ras h . 
The symptoms observed  one year were often more extreme than tho se 
obs erved in previou s ye ar s .  This  report suggests  the pos s ib l e  develop
ment of sens i t ivity to the spray with repeated exposure , espec ia l ly i f  
large cont inuous areas are sprayed( 63 ) . 

A derma l exposure encountered by 
workers  during aerial  s praying could , in theory , reach th e range of 
2-6 mg/kg body we igh t ap pl icat ion , a s suming that one-h alf  of  the body 
was exposed . Epidemio logical studies have not been conduc ted on the 
cr it ica l group , farmer s and appl icator s ,  who may be expo sed to these  
compound s ,  nor has  the  actua l inha lat ion and derma l exposure that  they 
enc ount er been defined . Thus , it is not pos s ib l e  to make an author ita
t ive extrapolat ion from the effec ts  obs erved in the lab orat ory t o  the 
fie ld s ituat ion( 6 4) . 

Any ep idemiological s tudy wi l l  have to 
cons id er the variou s comb inat ions of so lvent s ,  emu l s ifier s , etc . , used 
with the se  herbi cides . It  cou ld not be  determined whe ther i l lne s s es 
reported by some farmers during the spraying s eason were due t o  the her
b ic ides , to add itive s in the formu lat ions , or to o ther caus es . I t  
shou l d  be  noted , however , tha t  symptoms o f  exposure to some petro leum 
so lvent s  are s imilar to tho se noted above , such as skin reac t ions and 
nausea( 6 5 ) . 

Manufac turer s and appl ica tors  of  these  
h erbic ides are the ind ividuals mo s t  l ikely to rece ive the h ighe s t  dos e .  
One s tudy report s  that laborer s  invo lve d in the manufac tur ing o f  2 , 4-D 
were exposed to  20 -40 mg/day (about 0 . 3-0 . 6  mg/kg-body we ight per day) 
with no s ignificant c l inical effects ( 6 6 ) . 

Symptoms of 2 , 4-D po is oning such as 
fibr i l lary twitch ing and mu sc l e  para lys is have been reported following 
d erma l exposure or inge st ion (usua lly  acc identa l )  of large dose s of 
2 , 4-D . In a report ed c as e  of apparent su ic ide by ingest ion of  at  leas t 
6 g (at leas t 80 mg/kg)  of 2 , 4-D , the compound was found in a l l  organs 
and degenera t ion of nerve c e l ls was reported , although thi s  may h ave 
been caused by los s of  appe t it e .  Th ree cases of  derma l exposure to an 
unident i fied e s t er of 2 , 4-D are report ed in wh i ch immediate symptoms of 
weakne s s  and nausea were fo l lowed by at leas t s evera l month s o f  numbness  
and aching o f  feet  and hand s . Some para lys is per s isted for s evera l 
year s .  No me chanism o f  toxic ity wa s propos ed , but both motor and sen
sory nerve s were af fec ted( 6 7 ) . 

It  is repor ted that abou t 40 percent 
of  a reinde er herd of  600 died in Apr i l  and May , 1970 , when they fed on 
coniferous ve getat ion whi ch had been treated on Ju ly 12 , 1969 , with a 
mixture of  2 , 4-D ( 2 par t s )  and 2 , 4 , 5-T ( 1  par t )  a t  a rate of  abou t 
2 . 5  l b/acre . Al s o ,  40 of the re indeer abor t ed the ir young . Ana lys es 
revealed that the coni ferous leave s  from the area during Apri l  and May 
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cont ained 25 ppm of  2 , 4-D and 10 ppm of  2 , 4 , 5-T ( 68 ) . To what  degr ee 
the 2 , 4-D component is re spons ible  for the anima l los se s in this inc i
dent is no t known . It  is a lso not known if  and how much TeDD impur i ty ,  
i f  any , wa s in the 2 , 4 , 5-T component that  was appl ied , or i f  there were 
any other fa c tor s invo lve d wh ich may have been re spons ib le or 
contributed . 

Anima ls  k i l led by mass ive dosages o f  
2 , 4-D are be l i eved to die o f  ventricular f ibril lat ion ( heart failure ) . 
Subt leth al doses , s ing l e  or repeated , lead to genera l unkep t appearance 
wi thou t specific s igns except a tensenes s and mu scu lar weaknes s .  Feed
ing studies in an ima l s  ind icate that repeated expo sures to doses just  
s l ightly  sma l l er than the s ingl e toxic dose are to l erated ind icat ing 
little  cumulative effe c t .  

I t  h a s  been est imated that the s ingle  
ora l dose  requ ired to produce symptoms in  man is  probab ly abou t 
3-4 grams . Profound mu scu lar weaknes s  wa s no ted in a pat ient re cover ing 
from an ep isode o f  acute po isoning by 2 , 4-D( 6 9 ) . 

The avai lab le studies ind icat e that , 
in genera l ,  the phenoxy herb icides and the ir salts , ester s ,  and amines 
as te sted are of low or mod erately low acute ora l toxic ity to mamma l s . 
Limited informat ion suggests that  dogs may be more susc ep t ib l e  to  ora l  
doses of  2 , 4-D and 2 , 4 , 5-T than are oth er te sted spec ies such as rat s ,  
mice ,  and gu inea p igs . Shor t-t erm data tend to suggest a re lat ive ly low 
cumulative ora l toxic ity of the herb ic ide 2 , 4-D ( 70 ) . 

S ince exposure to high concentrat ions 
of phenoxy h erb ic ides as res idues in food or wat er is relat ively 
un l ike ly , the pr imary r i sk to human health may be expected to be  from 
occupa t ional expo sure dur ing manufac ture and appl icat ion( 7 l ) . 

In evaluat ing the fie l d  toxicology of  
th e phenoxy herb ic ides in terre s tr ia l  sys tems , it  is  apparent that 
d irect toxic i ty to fauna and microorganisms is  not genera l ly expe cted to 
be a critical conc ern .  Honeyb ees are a po s s ib l e  excep t ion ( 7 2 ) . 

Ap pl icat ion o f  the salt  formu lat ion of 
2 , 4-D to lakes at  rates of 1-4 kg hec tare meter are not l ike ly to have a 
d irec t effect on aquat ic animal s .  However , there is evidence to  ind i
cate that i f  some est er formu lat ions were appl ied to ponds , lakes , etc . 
at the same l evel s ,  c ertain aquat ic organisms woul d  be affec ted . The 
actua l toxic ity of  ind ividua l esters and salts  varies  widely and must  be  
as sessed in terms o f  each spe c if ic s i tuat ion ( 7 3 ) . 

a .  Toxic ity to bees and ear thworms 

No mortality occurred in ear th
worms when they were immersed for 2 hour s  in concentrat ions of 0 . 1 ,  1 . 0 , 
10 .0 , and 100 ppm of  2 , 4-D ; bu t at  1 , 000 ppm lOa-percent mor tality 
occur red . 2 , 4-D a t  norma l dosages did not affec t the numbers o f  wire
worms , spr ing tai l s , mi tes , and other micro-arthropods in soil ( 7 4) . 
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Res ear cher s  calcu lated the LD50 
of 2 , 4-D fed ora lly  to hone ybee s at 104 . 5  microgram/bee ; however , o thers 
repor ted an LD50 of about 1/ 10 th i s  leve l ,  or 1 1 . 5 25 mi crogram/b ee . 
Treating field s in New Zea land for tansy ragwort control wi th 2 , 4-D at  
3 l b/ acre caused a 22-per c ent mor t al ity in honeybees work ing the  treated 
fie l d .  However , dus t ing bee s wi th 2 , 4-D , did no t cau s e  any morta l ity . 
Th i s  raised the quest ion as to whe ther the toxi c i ty obs erved in the 
field  wa s due to the 2 , 4-D dis so lved in the nectar or to th e product ion 
of a toxic metabol ite  secreted by the plant int o the nec tar ( 7 5 ) . 

plants 
b .  Improved palatab i l ity o f  toxic 

Conc ern has been expres sed over 
the pos s ibil ity that  2 , 4-D treated vegetation norma lly  re fused by 
an ima ls  may become mor e pa latable , especia l ly to  l ive s t ock , and cause  
toxic e f fects  or d ietary ins uffic ienc ie s .  Tests  with vegetat ion treated 
with 2 J 4-D (a lkano lamine s a lt ) as a 5 per c ent s olut ion repe l l ed 
ca t t le t 7 6 ) . 

Cottont a i l  rabbits  given a cho ice  
o f  feeding on 2 , 4-D treated vegetat ion or untreated vegetat ion at e 
almost  none of  the treated ve getat ion ( 7 7 ) . A brows e improvement tes t 
in whi ch the t ops o f  tree s were k i l led s t imu lat ing regrowth a t  the base 
ind icated tha t  deer showed no pre ferenc e for e i ther untreated or treated 
branch growth ( 7 8 ) . 

4 .  Risk as ses sment 

Entry o f  2 , 4-D from a l l  its  uses  in 
agr icu ltura l and forestry int o wa ter u s ed for human consumpt ion does no t 
appear to pre s ent any danger of  hea l th ( 7 9 ) . Addit ional 2 , 4-D intro
duced into wat er by BPA ' s  proposed righ t-o f-way s praying program wou ld  
be extreme ly sma l l  because  i t  would distr ibute  re lat ive ly minor amount s  
over a l arge geographic  area .  In the  pas t ,  amounts of  2 , 4-D introduced 
int o bod ies o f  wa ter dur ing appl icat ion ,  i f  detectab l e ,  are trace 
amounts per s i s t ing only for trans itory per iods with a ne glegib le  dose/ 
expo sure e ffec t  to aqua t ic inhabitants and user s . 

Human consumpt ion of  2 , 4-D trea ted 
black berries on a r i gh t-of-way cou ld cau s e  ing est ion of  approximately 
one mg/kg of  body weight under the fo l lowing wors t cond i t ion s :  
( 1 )  2 , 4-D depo s it ion rate o f  6 lb s/acre wi th out appl ication los s es ; 
(2 ) a l l  berries in fu l l  expo sure wi th a surface area of  1/2  inch2 and 
a we ight o f  3 grams each ; ( 3 )  no herb ic ide b reakdown by any cause  fol
l owing depo s i t ion on the berries ; (4) consumpt ion of  one pound (450 
grams ) of  b er ries by a 30 kg chi l d .  The dos age o f  approximately 1 mg 
2 , 4-D/kg body we igh t repres ent s on ly from 0 . 2  percent to 1 . 25 percent of  
the e s t imated human Acut e  Ora l LD5 0 .  Because  2 , 4-D is  read i ly excreted 
without accumu la t ing , there is a sub s t ant ial margin of safety. Al so , 
b lackber ries that h ave been treated wi th 2 , 4-D are no t l ikely  t o  appear 
pa latable . 
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Human consumpt ion o f  herb ivorou s game 
an ima ls ( such as  deer )  feeding in a 2 , 4-D treated righ t-o f-way does no t 
appear to  be a potentia l route o f  signif icant 2 , 4-D intake e i ther . 
Rap id excretion o f  th i s  chemi ca l and it s breakd own in th e body of  the 
de er e l iminates al l but sma l l  res idues from its  sys tem ,  e spec ial ly the 
musc l e  t i s sue . Human consump t ion of domes t ic meat and dairy products  
wou ld  present  even les s s i gnificant 2 , 4-D exposure as  labe l d irected 
graz ing restrictions and normal delays between withdrawa l and s laugh ter
ing wou ld min imiz e 2 , 4-D res idue s .  

The use  o f  2 , 4-D on BPA ' s  r igh t s -o f
way offer s  m�n�mum haz ard to man and his  environment becau s e  the l arge 
and pro longed do ses  re qu ired to cause  s ignificant b io log ical e ffec ts 
wou ld not occur (80 ) . The maj or impa c t  from BPA ' s  use o f  2 , 4-D on its  
righ t-o f-way sys tem would  b e  the los s o f  su scep t ible plant s and the 
she lter and feed they provide for nond omest ic an ima l s . 

( b )  Dicamba 

Di camba , sold  under the brandname Banve l ,  
woul d  be  ap pl ied both by a ir and ground for noxious weed contro l and to 
contro l pe st trees on rights-of-way and access roads . The products th at  
wou l d  be  used  by BPA contain the act ive ingredient dicamba e i ther as  
ac id or as  an amine salt .  Dicamba is a growth regu lat ing herbic ide 
s imil ar to 2 , 4-D , is read ily abs orbed by plan t s , and is trans located 
from either roots or fo l iag e.  Di camba is  cons idered  t o  be low in vo la
t i l ity but high in wat er s o lub il ity ; it  is  one of the more mob ile her
bicides . Dicamba affec ts a fa irly broad spec trum of plant s .  However , 
grasses  are norma l ly quite tolerant o f  sub s tantia l  dos age s o f  dicamba .  

Max imum d icamba appl icat ion ra tes a t  BPA 
would  be up to 2 lb s .  act ive ingred ient ( A. I . ) per acr e.  In near ly a l l  
cases d icamba wou ld be  u sed together with 2 , 4-D , with the latter b e ing 
at  twice the s treng th ( 4  lb s .  A. I . /acre ) . At the maximum rate o f  
2 lbs/a cre , 21  mi l l i grams (mg . ) of  d icamba are depo s ited per s quare foot 
of right-o f-way surface ( including a l l  vegetat ion in that area) . 

1 .  De gradat ion in the environment 

a .  Per s is tence in s o i l  

Di camba ap pear s  to be broken down 
th rough photodecompo s i t ion when on the s o i l  sur fac e .  Dicamba is  a l s o  
broken down by s o i l  organisms , but less  rap id ly th an 2 , 4-D . Dicamba i s  
high ly wat er s o lub l e ,  i n  the acid form at  4 , 500 ppm and as  the amine 
s a l t  at 7 20 , 000 ppm. Dicamba is no t read ily ads orbed on inorganic s o i l  
part icle s .  However , organic soil  components ads orb d icamba read ily . 
Wi th its  high wa ter s o lubi l i ty dicamba wi l l  move readily from the soil  
surface and , e s pecially  in  the absenc e o f  organic s o i l  constituents , in 
the s o i l  pro f ile.  There for e ,  sur face runof f of  d icamba can only oc cur 
wi th extraord inary precipitat ion shortly aft er appl icat ion . 
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Degradat ion in the soil  by chemi
cal and mi crob ia l act ion is mos t  rapid when soils  are at or near 
SO perc ent field capac ity and at temper a ture s  between 25 ° to 35 ° C .  
Und er these  condit ions breakdown o f  dicamba i s  complete wi thin one t o  
two months ( S l ) . 

A one pound A. I .  per acre ap pli
cat ion o f  dicamba was found to  exhib it  suffic ient phytotoxic soil  act iv-
ity for s ix month s ( S 2 ) . A 1/ 2 lb/acre ap pl icat ion ra te  on sandy 
loam soil  was found to be s t i l l  act ive th ree months fo l l owing ap pl ica
t ion . Under cond it ions of h i gh s o il mo isture , 10 per cent of th e dicamba 
res idue remained act ive four month s aft er appl ica t ion . At a low soil  
mo isture leve l ,  70  to 90  per c ent of a 1 ppm in itial  soil  res idue leve l 
was s t i l l  found in a s i lt loam af ter 9 month s ( S3 ) . Leach ing occurring 
under high soil  mo isture may in part  be  re spon s ib l e  for greater res idue 
decr eases under thos e  cond it ions ( S4 ) . 

b .  Per s is tence in wat er 

In water s o lu t ion ,  bre akdown of  
dicamba ap parent ly occur s  readily by pho todecompo s i t ion . S tream mon i
tor ing fo l lowing ap pl icat ion lead some resear ch er s to conc lude that 
dicamba does not pos e an acute haz ard to aquat ic organisms or downstream 
water user s .  Di camba ' s  shor t per s i s t enc e in water pr eclude s the pos s i
b i l it y  o f  ch ron ic expos ure .  Aeria l ap pl icat ion o f  1 pound of  d icamba 
per acre to 165  a cres  of an 60 3 a cre water shed in wes t ern Oregon was 
mon it ored on. a s tream draining the wat ershed for a l4-month period fo l
lowing the ap pl icat ion .  No dicamba res idues were found later than 
1 1  days fo l l owing the ap plication . Wi th some of  the wat er having 
undoubt edly move d through the soil  pro file  fo l lowing the appl icat ion ,  
d icamba uptake in the runoff was potent ia l l y  high bu t not detected in 
the stream in later sampl es . Thre e sampl ing po ints at  d ifferent dis
tances from the  point of  wat ers hed out flow produced the res idue values 
depicted in Figure 7 ,  ind icat ing a most  s ign ificant reduc t ion of poten
t ia l  exposure t o  an aquatic  inhab itant or wat er user th rough s tream 
dilut ion ( 8 5 ) . 
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Figure 7 .  C9ncentrat ion of  dicamba �n Farmer Creek aft er aerial app l i
cat ion of  1 . 12 kg  d icamba per ha  to 67 h a  of a 244-ha water she d .  

Source :  Logan Nor ri s , "Dicamba Res idues �n Streams Aft er Fores t 
S praying" Bu lletin of  Environmental Contaminat ion and Toxic o logy , 
Vo l .  13 , No . 1 ( 1975 ) .  

Stream res idue monitor ing of  
dicamba ap plied by he l ic opter to one BPA righ t-o f-way segment for the 
contro l of noxious weeds in west ern Wa shington in three succes s ive years 
provided the fo llowing dat a :  One-ha lf pound of d icamba appl ied per acre 
in 1977  resu lted in an 8 ppb peak ap proximately 30 hrs . fo l l owing appl i
cat ion dropping down to 1 p pb ap proximately 1 8  hr s .  lat er .  Approxi
ma tely 2 weeks af ter ap pl icat ion substant ial precip itat ion caused an 
approximate 3 ppb trans ient dicamba peak to occur . No further res idues 
were found . Visua l examinat ions of the s treams ide buf fer z one reve a led 
tha t  it had not been adequa tely ma intained during app l ication , appar
ent ly caus ing some herbic ide ent ry . No d icamba re s idue was found in 
19 7 8  wi th a 1 l b . /acre application rate . Visua l examinat ion of the 
s treams ide buf fer zones showed th at the 100 f t .  specified dis tanc es  had 
been adequately maintained during appl ica tion . In 197 9 ,  another 1 
lb . /acre dicamba appl ica t ion to the same s i te resul ted in a re s idue 
peaking approximate ly 4 hrs . fol lowing ap pl icat ions  at approximately 
3 ppb and then dimin ishing .  Res idues were no longer detectab le 4 days 
fo l lowing ap pl ication . Visua l examinat ion sugge sted tha t a buffer zone 
had been ma int ained .  Some minor losses  of  dicamba out of  the immed iate 
t arget area ap parent ly occurred during the a eria l  appl icat ion . 
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c .  Per s istence  in vegetat ion 

Dicamba is absorbed by both roo ts  
and leave s .  Onc e ins ide the  plant , the mat erial i s  trans located in  both 
the xy lem and ph l oem. Dicamba re s idues remain ing on the plant sur faces  
are removed by ra in washing and/ or by  photo or  chemical decompos it ion . 
Mater ia l s  ab sor bed int o the plant are in par t exuded from its  root sys 
tem. Abs orbed d icamba i s  also  metabo l ized  within the plant with the 
me tabol ites becoming herbi c ida l ly inac tive . Remaining res idues of  
d icamba found on  the targe t plants are no t per s i s tent and dec l ine 
rap id ly from treated b luegras s  and bermudagra s s  tested as  shown in the 
fo l lowing tabu lat ion( 86 ) : 

Period 
Aft er 

Trea tment Di camba ( EEm) at rate/acre 
days 2 l b .  5 lb . 10 lb . 

7 S l . l  86 . 2  2S0 . 0  
14 24 . 4  S l . 8  9 6 . 0  
30 6 . 7  lS . 9  21 . 7  
60 4 . 0  4 . 5  l2 . S  

Appl icat ion o f  . S  l b/acre d icamba 
on wheat ( S  leaf stag e )  showed that  res idues dec l ined from 6 3  ppm on th e 
day o f  appl icat ion to a nond etec tab le amount 28 d ays after treatment . 
In c orn , no d icamba res idues were detec ted at ens i l age stage when 
l Ib/acre had been appl ied preemergenc e.  Postemergenc e ,  . 2S l b/acre 
ap pl ied up to the t ime c orn was 3 6  inches ta l l  a l s o  y ie lded no res idue s 
at  ensi lage time( 8 7 )  

2 .  Toxic ity data 

a .  Acute  toxic i ty - Ora l 

Res earch data on toxic ity suggest  
tha t  d i camba is  only s l ight ly  toxic to  human s ,  wi th an  acute ora l LDSO 
set  at 1 , 0 40 mg/kg or betwe en 1 ounc e and 1 pound inges t ed by the aver
age ISO l b .  per son for a 50 percent probab i l ity of lethal  effec t .  Th is 
value is  based on : 

Ora l  LDSO Dicamba as  (ac id )  - ra ts : 2740-2 900 mg/kg 
Ora l LDS O Dicamba as  (ac i d )  - mou s e :  over 4640 mg/kg 
Ora l  LD50 Dicamba as (amine s a l t )  - ra ts : 1028 mg/kg 
Ora l LDSO Dicamb a a s  (amine sal t ) - gu inea pig :  S66  mg/kg 
Ora l LDSO Dicamba as (amine salt ) - rabb i t :  S 6 6  mg/kg 
Ora l LDSO Dicamba + 2 , 4-D ( l Ib + 2 l b/ ga l ) -ra t :  1960-2S00 mg/kg 

Source :  Ve l sicol  Ch emical Corp . ,  Banve l Environmental ImEac t 
Statement . 
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b .  Subacute toxicity - Ora l toxic ity 

Dicamba as  the amine salt  was fed 
for 13 week s to ma le and fema le ra ts at the rate o f  100 , 500 , BOO , and 
1 , 000 ppm of the ir diet . Food consump t ion and growth ra te rema ined 
norma l ,  no dea th s occur red , and pa tho logy at the end of 7 week s was 
nega t ive . At the end of  13 weeks , there wer e modera te effects noted �n 
l iver and kidney pa tho logy at  the 1 , 000  ppm l eve l ,  and a very s l ight 
effect  at the BOO p pm leve l .  No e ffects  were de tected at  or below the 
500 p pm d ietary leve ls ( B B )  

Female rats were fed d iets  con
ta�n�ng 658  to 2 3 , 5 00  ppm commercia l  d icamba for up to 24 days wi thout 
e f fec t on food int ake , body weigh t ,  organ we igh t ,  or int erferenc e with 
normal metabol ic func t ion( B 9 ) . 

Lacta t ing da iry catt l e  wer e fed 
d i camba at the rat e o f  10 , 2 5 , and 50 ppm of the ir d ie t .  The mi lk 
showed no re s idue of  dicamba.  When th e dosag e was ra i sed t o  BO and 
400 ppm o f  the ir diet , res idues not exceeding . 15 ppm were detected �n 
the mi lk after 9 days o f  cont inuous feed ing ( 90 ) . At day 13 , excret ion 
in the urine ranged from 150 -23 9 ppm. No advers e e ffect was no ted in 
the da iry ca t t le in th i s  s tudy ( 9 l ) . 

c .  Derma l toxicity 

The  d imethylamine salt  of d icamba 
(B5  percent purit y) , administ ered und i luted as a 4 lb/ ga l  concent rat e to 
the skin of rabb i t s  and rats , produced a very mild irri tat ion when 
administ ered da ily  for 2 week s .  When d i luted 1 : 40 in water , no irrita
t ion was ob s erved  even af ter 30 days . There was no evi denc e o f  sys temic 
toxic ity from absor p t ion through the skin( 9 2 )  

inhalat ion has been noted . 
care should be used dur ing 
a granu lar form( 9 3 ) . 

d .  Inhalation toxicity 

No evi denc e of  t oxicity due to 
L ike any o ther chemica l ,  however , proper 

appl icat ion ,  e s pecia l ly when u s ing d icamba m 

e .  Eye ir ritat ion 

Appl ica t ion of  0 . 1  ml of  an 
und i luted 4 l b/ ga l  concentrat e of  the d imethylamine salt  of  d icamba 
( B 9 . 7  perc ent ) produced no injury to  the cornea or ir is of  rabbits . 
Only a low grade irritat ion was not iced wh ich dis appeared quick l y .  The 
chemical caused no irri tat ion or injury when administered a s  a 2 percent 
or 0 . 2  percent aqueous  solut ion a s  a s ingle dos e or as repeated dos es  
over a period of a we ek (94 ) . 
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f .  Ch ronic toxic ity 

Alb ino rats  were fe d for two 
year s  at l eve l s  of  0 ,  5 ,  50 , 100 , 250 , and 500  ppm of  techn ica l grade 
d icamba in th e ir d ie t .  Th ere were n o  observable or measurable e ffects  
on surviva l ,  body we ight , food consumpt ion , organ we ight , and hemato logy 
o f  the treated anima ls ( 9 5 ) . 

Beag l e  dogs were fed cont inuous ly 
for two years on d iets conta1n1ng 0 ,  5 ,  25 , and 50  ppm o f  techn ica l 
grade d icamba and survived without s igns o f  i l lnes s  or e ffect on behav-
10r.  Th ere were no obs ervab l e  or measurab le  effects  upon th e surviva l ,  
body weight , food consump t ion , or organ we igh t o f  the test anima l s  a s  
compare d to  the c ontro l dogs ( 9 6 ) . 

Teratogenicity 
a .  Effects  on reproduct ion -

Ra ts  in a three genera t ion repro
duct ion s tudy were fed d iets  conta ining d icamba at  l eve l s  of 0 ,  5 0 , 125 , 
250 , and 500 p pm in the ir diet .  No e ffec t was detectab le  in th e fer t i l
ity , gesta tion , viab i l ity , or lac tat ion ind ices o f  the parent or the ir 
offs prings when the second l i tter of  each generat ion wa s used as  an 
ind icator . Ther e was no evidenc e of  tera tology( 9 7 ) . 

h .  Neurotoxicity  

observe d  1n  s tud ies to date ( 9 8 ) . 
No neuro toxic symptoms have been 

1 .  Synergism 

Th ere were no synerg ist ic e ffec ts 
in the stud ies of ra ts feeding on a d iet  conta ining 5 00 ppm 
d icamba( 9 9 ) . 

with a s ingle dose of  dicamba 
by abd omina l cavi ty inj ect ion 
then mated to unbred fema le s .  
th i s  test program. ( 10 0 )  

� .  Mutagenic ity 

Ma le  albino mice were treated 
at leve l s  of 5 00 or 1 , 000 mg/kg  ora l ly and 
at leve l s  of 15 and 30 mg/kg .  They were 

Dicamba was found no t be a mut agen in 

k .  Carc inogenic ity 

No informat ion 1S availab l e .  

1 .  Avian and fish toxic ity 

LD50 toxic ity o f  d icamba based on 
test ing wa s set  at 6 7 3  mg/kg for dome st i c  hens and at 800 mg/kg for 
pheasant s ( lOl ) • 

IV-5 4 



Le thal  Concentration (LC )50 
tox�c �ty of  d i camba to rainbow trou t in 24 and 48 hour exposure s was 
3 5  ppm;  in a 9 6  hour expo sure the LC50 dropped to 28  ppm. For b lueg i l l s  
a t  24  hours  th e LC5 0 was 130 ppm and at  9 6  hour s i t  wa s 2 3  ppm. Th e 
d icamba conc entra tion wh ich wou ld k i l l  50 perc ent of  both f ish spec ies 
at 96  hour s  ranges be tween 23 and 130 ppm of  d icamba ( 102 ) . A s tudy on 
sma l l  carp showed tha t  at 24 hours the LC50 for th e d imethy l/amine salt  
formulat ion was 659  p pm and at 5 8  h ours 465 ppm( 10 3 ) . The med ian 
tol eranc e l imi ts  for j uvenile coho sa lmon exposed to  d icamba were 151  
and 121 ppm a c t ive ingred ient for 24  and 48 hours , respe c t ive ly( 104 ) . 

An inve s t i gation o f  part icu l ar 
int eres t t o  the Pac ific Northwe s t  were th e e ffec ts of  d icamb a on s eaward 
migrat ion and sal twater adap t ion o f  anadromou s fish spec ies such as the 
coho sa lmon.  In entering s eawat er an osmotic  dis turbanc e is  caused  by 
the neces sary rever s a l  of the salt  and wa ter re tent ion/excre tion mechan
ism in the fish wh ich may be affected and , if s evere enough , caus e the 
demis e of the f is h .  As shown in Tab le 7 ,  d icamba d id not appear to 
affec t thi s  osmoregu latory proces s .  There i s  no explanat ion for the 
32  perc ent mortal ity at  the 0 . 25  ppm conc entrat ion ( 105 ) . 

TABLE 7 
SURVIVAL OF YEARLING COHO SALMON EXPOSED TO DICAMBA IN FRESHWATER 

AND SUBSEQUENT SURVIVAL FOLLOWING TRANSFER TO SEAWATER 
(JAN. 6-23 , 19 7 7 ) 

Conc entra tion Perc ent Perc ent 
(mg/ l iter ) ppm Survival�/ Surviva l 

Nomina l  Measured ( 144-h exposure Freshwater ) ( 2 68-h Saltwater )  

Contro l 0 100 100 . 0  
0 . 25 0 . 19 0 . 2 2  100 64 . 8  b/ 
0 . 50  0 .40 0 .42  100 100 . 0  
1 . 00 0 . 5 4  0 . 5 6  100 100 . 0  
5 . 00 3 . 15 3 . 3 3  100 100 . 0  

10 . 00 10 . 0 5  10 . 1 1 100 100 . 0  
50 . 00 5 0 . 5 0  5 3 . 20 100 100 . 0  

100 .00 108 . 20 - 109 . 90 100 100 . 0  

a/ Twenty f ish  expos ed per concentrat ion . 
b/ No explanat ion for unusua l mortality pattern.  

Source :  H . W. Lorz , e t  a I ,  Effec ts o f  Se lected Herb ic ides on Smo lt ing of  
Coh o  Salmon (Environmenta l  Protection Agency , 1 979 ) . 
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m. Metabol ism and pers is tence 1n 
mammal s  

Me tabo l ic s tudies with rad ioac
t ive ly traced d icamba adminis tered to  rats via food and ora l intubat ion 
showed th at es sent ially a l l  of  d icamba was excreted rapidly via the 
urine( 106 ) . When ingested by dogs a l s o ,  dicamba was again rap idly 
excre ted in the urine .  About 88 percent of the dose was excre ted 
unchang ed with the remaining 12 perc ent excre ted toge th er with g lyc
ine( 10 7 ) . Vi ta l organs and t i s sue samples from dairy anima l s  wh ich 
had graz ed for 30  days on pa sture plo ts  treated with 5 and 10 lb s 
d icamba per acre were free  of re s idue . No advers e  e ffect was no ted in 
the cat t le ( 108 ) . Th ese  find ings suggest  that inges t ed d icamba is not 
s t ore d in anima l t is su e ,  e s pec ia l ly th e fat ty port ion , but cleared 
ra ther rap idly from the an ima l ( 10 9 ) . 

3 .  Ris k  as ses sment 

At a maximum appl icat ion rate of 
2 l bs /acre at BPA approximately 21 mg/ f t2 of d icamba wou ld  be depos
ited  in  the t arge t z one on  the righ t-of-way . Th is  amount prec ipitates  
and d ivi des i ts elf  where appl ied over th e overstory , under s t ory , the 
h erbs and gras s ,  and the s o i l  sur fac e .  Shou ld  this  depos it rat e be 
int er c ep ted by a body of  water 3 inches  deep , it  wou ld  cause an in it ial 
d icamba concentrat ion of  3 ppm. Bod ies of wat er support ing any k ind o f  
f ish popu lat ion are , of  cour s e ,  cons iderably deeper , and ma int ain s ome 
degree o f  flow or mixing ch arac teri s t i cs wh ich woul d  great ly reduce 
aquatic conc entrat ion b elow th i s  3 ppm leve l .  Ac tua l res idue s tudies 
previous ly reported s t rongly sugge s t  that , with the ma intenanc e of a 
buf fer s tr ip adj ac ent to  bod ies of  water , only a min imal fra c t ion o f  
thi s the oret ica l 3 ppm value wi l l  man ifes t itse lf  i n  the runof f  for a 
shor t per iod of  t ime . Document ed t oxic ity values for f ish pr evious ly 
d i scus s ed sugge s t  the exi s tenc e  of a s ignificant s afety fac t or between 
actual expo sure dur ing appl icat ion o f  d icamba and deleter ious e ffect to  
aquat ic inhab itant s . 

Mammals  graz ing in an area of  vegeta
t ion treated wi th up to  2 lb s /acre of  d icamba cou l d  conce ivab ly h ave 
access to  feed having an init ial  res idue as  h i gh as  100 ppm ( extrapo
lated from the res idue rat e of 5 1  ppm on b lue grass  7 days fo l lowing 
appl icat ion) . A cow weigh ing 500 kg and consuming pos s ib ly as much as 
30 kg of feed dai ly wou ld  resu l t  in an 6 mg/kg/day intak e of d icamba . 
Th i s  d ietary int ake wou ld repres ent cons iderably les s th an 1 perc ent of  
the acute  ora l LD5 0 .  Rapid remova l of  inges ted dicamba wou l d  pre clude 
bui ldup o f  any deleter ious dosages in the an imal (no b ioac cumu lat ion ) . 
Labe l d irected graz ing res tric t ion fo l lowing dicamba appl icat ion fur
ther increas es  the s afety fac tor unt i l  a s igni ficant port ion o f  d icamba 
is  los t off the treated or exposed  gra s s  ava i lab l e  for intak e  by the 
cat tle .  

The risk  o f  human expo sure through 
milk  or meat  from ca ttle  or o ther l ive stock graz ing in exposed areas 
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wou l d  be  sma l l  becau s e  of  the extens ive los s or breakdown o f  chemica l in 
the body o f  the an imal .  Graz ing restrict ions in treated areas further 
de crease  the haz ard potent ia l of  an ind irec t human exposure to d icamb a .  
Human consumpt ion o f  forag ing game animals  whi ch h ave grazed in a 
treated or exposed area wil l  l ikewis e cause  only ins ign i f icant human 
uptake o f  d icamba b ecause  o f  the rap id loss  o f  d icamba from the body of  
the game anima l fo l lowing exposur e .  Contaminated berries picked and 
consumed by humans , because  of the ir re lative ly minute  surface area , 
wou l d  cau s e  an ins ignif icant ly smal l d iet ary intak e o f  d icamba .  Th ere 
is no informat ion suggest ing a human health hazard in the proposed  labe l 
directed use  o f  d icamba on BPA ' s  righ t-o f-way and acces s road sys tem. 

Because  of the low leve ls  of potent ial 
contaminat ion , entry of d icamba into the aquat ic  environment doe s not 
appear to  present a hazard to its inhab i tant s .  However , care shou ld  be 
taken to  minimiz e the entry o f  d icamba int o water because  of its  poten
t ial e ffec t on a re lat ive ly broad spectrum o f  suscep t ib l e  plant s pecies  
wh ich may be  exposed to contaminated water . Entry of  d icamba int o irr i
gat ion water must  be avo ided as s ome crops are part icu lar ly s ens i t ive to  
d i camb a .  

Appropr iate dr i ft control  measures and 
suitab l e  ap pl icat ion te chn ique s wil l  greatly min imiz e any potent ia l haz 
ard t o  crops . Pre caut ionary s tatements  on the label mus t  be adhered to 
to  minimiz e undes irab le  exposure s of any k ind . 

Nondomest ic anima l s  l iving in the tar
get zone would be impacted th rough BPA ' s  use  o f  d icamba becaus e  o f  the 
loss  of sus c ep t ib le  p l ant s and the role t�ey play in providing shel ter 
and forage for them. 

( c )  P i c10ram 

Pic10ram , sold  under the trade name s o f  
Tordon and Amdon , i s  appl ied as a fol iag e spray b y  various del ivery 
me thod s ,  inj ected into pes t  tree s ,  or app l ied as pe l lets  on the ground 
where i t  is leached  int o the roo t  z one by rainfa l l .  The great es t por
t ion of Pic1 0ram used by BPA i s  in the product  Tordon 10 1 containing 
one-h al f  pound o f  pic10ram and two pounds of  2 , 4-0 per gal lon ,  both as 
amine sal t s .  Pic10ram af fects  many broad-leaf plants and noxiou s 
weeds . P i c 10ram does l it t le or no harm t o  estab l i shed gr asses . 

The maximum appl icat ion rate  for pic1 0ram 
�n BPA ' s vegetat ion contro l program wou ld  be 2 pound of act ive ingred i
ent per a cre.  Except ing the pe l le t  appl icat ion , a l l  other uses  at BPA 
wold  invo lve a comb inat ion o f  pic 10ram t ogeth er with 2 , 4-0 , normal ly in 
a proport ion of one part pic10ram with four parts 2 , 4-0. 

P i c10ram is a read i ly trans located growth 
regu lat ing type h erb ic ide acting s imil arly to the phenoxy compound s .  I t  
accumu lates in new growth . Water solub i l ity o f  p ic 10ram is  430 ppm 
(mil l igram/ l it er ) . As the potas s ium s a l t , pic10ram is high ly water 
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solub l e  (40 percent weight  bas i s ) . The wat er s o lub i l ity ch arac t erist ics 
of  p icloram and its salts are one o f  the maj or factor s  governing its  
movement and pers istenc e in the  soil ( l lO ) . 

1 .  Degradat ion �n the environment 

a .  Pers is tence in soil  

Picloram leaches  readily from the 
s o i l  sur face into the s o i l  profi l e , e s pecia l ly sandy s o i l s  with low 
organic cont ent and high rainfa l l .  Adsor p t ion rates o f  picloram ont o 
organic  s o i l  part icles  is  high , confining mos t  infil tra t ion to the 
uppermost 12 inches . A h igh percentage is adsorbed in organic matter 
found in the upper 6 inches and in the layer o f  organ ic l it ter found 
frequent ly on r igh ts-of-way . Adsorpt ion to nonorganic s o il components 
is  re lat ive ly low.  Vapor pres s ure of  picloram is  low thus vo lat i l ity 
from the s o i l  af ter appl icat ion is a l so very low. 

Picloram is read ily de graded on 
the s o i l  surface or in wat er s o lu t ion when exposed to sun l ight . Photo 
decompos ition a t  the soil sur face was found to be 15 perc ent after one 
week in sun l igh t ( l ll ) . Microb ial degrada t ion of pic loram in th e s o il 
is relat ive ly s low as  its  chemical s tructure apparent ly is no t an eas ily 
u t i l ized ener gy s ource( 1 12 ) . Typical cond it ions conduc ive to a sub
stantial  s o i l  microorganism populat ion favor picloram brea kdown . In 
colder c l imates microbial breakdown rates wi l l  be much s lower . Ac celer
ated brea kdo� o f  picl oram at higher soil  temperatures has been found , 
however , informat ion is incompl ete .  

P i c loram ha lf-l ife in soil  as  a 
resu l t  o f  a l l  de gradat ion mechanisms has been e s t ima ted to vary between 
1 to 13 month s ( 1 13 ) . Lower initia l  appl icat ion rates o f  pic loram were 
found to b reak down at rates  fas t er than heavier appl icat ion rate s .  
P l ots in Ca lifornia , South Dakota ,  Kansas , and Minnesota showed disap
pe aranc e  of picloram app l ied at  rates of  1 . 4  to 4 . 2  pounds per acre 
rang ing from 5 8  to 90 perc ent the fir s t  year and 78 to 100 perc ent the 
second year ( 1 14 ) . Picloram appl ied at a rate of . 6  kg/h a ( . 5  lb/ac)  
and more in  the  fal l  decl ined to abou t 10  percent after 2 4  month s and to 
less  than 6 perc ent after 35 months ( 1 15 ) . Under l ow s o i l  mo isture 
cond itions in ano ther tes t , diss ipation of picloram was found to be 
negl igib le  with abou t 35  perc ent of the activity remaining a fter 2 years 
from two appl icat ions of . 3 5  kg/ha ( . 3 1  lb/ac )  each ( 1 16 ) . 

Picl oram res idue on BPA 
righ t-o f-way in the Cascade Range of  Oregon a t  an e l evat ion of  4 , 300 
feet with an appl icat ion rate of  l Ib/acre showed an 85  perc ent los s in 
the 0 -3 inch s o i l  profi l e  and a 7 1  percent total  los s in a 0 -6 inch pro
file  be tween 3 and 10 month s fo l lowing aer ial appl icat ion . Three 
repeated ap pl icat ions of  picl oram over a 6-year period t o  BPA righ t-of
way near the Ore gon coast with a cumulative total o f  over 2 pounds/acr e ,  
showed an 8 0  percent los s in the 0-6 inch s o i l  profile  7 month s fo l low
ing the last appl icat ion ( . 75 pound /acr e ) . No res idue was de tectab le 
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be low 12 inche s o f  s o i l  dep th ind ica ting that  s o i l  res idue s of  picloram 
were not bu i lding up  from repeated appl icat ions . 

b .  Per s ist enc e �n water 

Picloram can ent er water when an 
appl icat ion is  made d irectly into wat er surfaces or dr ift from the tar
get zone is depo s ited ont o wa ter surfaces . Wa ter entry of p icloram may 
also  occur du e to sur face runoff shortly after app l ica t ion , be fore the 
chemical inf i l trates from the s o il sur face int o the s o i l  pro f i le . The 
amount and intensity of ra infal l ,  dens ity of vege tation , s l ope o f  the 
land , and d istanc e from the treated s ite  a l l  have a s ign ificant influ
enc e on the degree of picloram movement . Heavy runof fs wh ich caus e soi l 
movement may remove p ic loram which has  pr eviou s ly inf i l trated into  that  
soil  and caus e water cont aminat ion if  the flow doe s no t terminat e prior 
to entry into a body of  water . 

Aer ia l appl icat ion of  6 pounds 
2 , 4-D and 1 pound of picloram per acre to a BPA righ t-o f-way s egment in 
the Ca sc ade Range o f  Ore gon caused a lS p pb res idue peak 30 minutes fol
lowing appl ica t ion at  a s tream sampl ing s ite  approximately 3S0 fee t from 
the edge of  the target zone . One hour later no picloram wa s detectab le 
at  a 3 p pb th resho l d  o f  detect ion l eve l .  No subs equent pic loram contam
inat ion was found at  that s ite in dai ly t est ing for approximately 
S month s and the fina l terminat ion o f  thi s  tes t s i t e . Close  examination 
o f  the target z one revealed that a 100 foot buf fer s tr ip had not been 
maintained during appl ication and d irec t  picloram entry into th e s tream 
had occurred'. It is  l ike ly tha t  maint enanc e o f  a buf fer z one wou ld  have 
mos t  s i gnif icant ly reduced the a lready low l eve l s  o f  herb icide found . 

At a righ t-of-way s ite  on the 
Oregon coa s t  ano ther aeria l applica t ion of 1 lb/acre of p i c l oram , wi th a 
de tect ion thresho ld leve l o f  2 ppb ,  no res idues were found in s tream 
runoff in dai ly monitoring over a period of  9 month s fol lowing the 
appl icat ion .  Dur ing th i s  per iod , 70 inch e s  of pre c ip itat ion were 
recorded in the area .  Due t o  equ ipment ma l func tion , s tream mon itoring 
d id not inc lude the first  48 hours fo l lowing the appl icat ion .  Dur ing 
thi s t ime some picl oram runoff may have occurre d .  We l l-de f ined buf fer 
z ones observe d  in the target z one , and no detectab le herb ic ide contamin
at ion found beginning 4 8  hour s after th e appl ication,  sugge s t  tha t  
amount s of  herb ic ide enter ing the s tream dur ing th is  period , i f  at  a l l , 
were qu ite sma l l  and of  short durat ion only . 

A number o f  other s tudies  have 
s imi l arly ind icated tha t  only sma l l  amounts o f  picloram are removed from 
the s ite of appl icat ion in surface runof f( 1 17 ) . In another area where 
6 7  percent of a wat er shed was s prayed in Augus t  with O . S  lb/acre 
p icloram together with some 2 , 4-D , res idues up to a maximum of  78 ppb 
were detected aft er an initia l  1 inch rainfa l l  and they de creased  there
after .  No res idues were found after late Oc tober or where only a sma l l  
port ion of  a wat er shed wa s treated . In a ch aparra l area in southern 
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Ca l i fornia aft er an Augu s t  applica t ion o f  1 ,  2 ,  and 4 pounds acid equ i
va lent per acre o f  picloram, the first runof f  water conta ined 0 . 1 ,  0 . 5 ,  
and more than 0 . 5  ppm o f  picl oram re spec t ive ly.  After 15 inche s of  
rain ,  re s idues had  dropped to 0 . 0 1 , 0 . 0 3 , and 0 . 0 3  ppm of  
picloram( 1 18 ) . In another test , picloram was appl ied at 1 . 1 kg/h a 
( . 9 8  l b /a cre ) t o  plots at  the head  of  a sma l l  s tream , and wa ter was 
col lected at 0 ,  0 . 8 ,  and 1 . 6 km downs tream from the treated area for 
f ive month s fo l lowing ap pl ication. Samples were also  col lected just  
downstream from the treated area fol lowing each rain.  The h ighe s t  con
centration , 2 9  ppb was found in runoff water adj acent t o  the treated 
plots  c los ely fo l l owing the fir s t  runo f f .  Repeated sampl ing from the 
s tream at variou s distances  fa i led  to show any picloram in the down
s tream water . Studies o f  picloram re s idues in s treams have suggested  
rapid mixing o f  the runoff resul t s  in  extens ive di lut ion with negligible 
re s idues observe d( 1 19 ) . 

Pic loram leve ls  in lakes have no t 
gen erally  been reported , but leve l s  in farm ponds d irec tly  adj acent to 
plots  treated at  1 . 1 kg/h a ( . 9 8  lb/acre ) have reached 1 ppm. However ,  
thes e  h i gh leve l s  rapid ly decreased t o  les s than 10 ppb within 100 
days . The res idue leve l s  have been observed to ini t ial ly decl ine by 15 
percent per day . Aft er 14  weeks ( approximately) , the res idue s remained 
relative ly constant , decreas ing by less  than 1 perc ent per day . Th e 
rapid de crease  cou l d  be  related e i th er to m1x1ng or t o  photochemica l  
degradat ion and is  probably a combinat ion o f  the two fac tor s ( 120 ) . 

An ent ire l 6-acre h i l l s ide  pas
ture wat ershed in  south ern Oregon wa s sprayed in June with 1 pound per 
acre  picloram, inc luding a dry s tream channe l .  There was no wa ter in 
the s tream unt i l  October.  The f ir s t  two s torms caused l imited wett ing 
of the s tream channe l and f i l led the poo ls , but caused no out fl ow from 
this gauged wat ershed . Maximum picloram concentrat ion wa s about 
0 . 1  ppm. The f irst  wa ter to flow from the wa ter she d carried some 
picl oram , bu t the concentration wa s low (20  ppb ) . No herbicide  was 
de tected after January . About 0 . 2 8 perc ent of  the picloram appl ied to  
the wat ershed appeared in  s treamflow during the 3-year s tudy . The dry 
s tream ch annel  ac count s for 0 . 2 1  perc ent of th e area of the water shed .  
The s tudy concluded tha t  the herb ic ide out flow largely  represent e d  
mob i l ization o f  res idues appl ied in and near the dry s tream 
ch annel ( 1 2 l ) . 

c .  Pers ist ence in vegetat ion 

When app lied as fo l iage s pray , 
the amount of  picl oram intercepted by vegetat ion fo l iage depends  on the 
rate of appl icat ion and the dens i ty of vegetat ion. The greatest port ion 
o f  the int erc epted chemica l wi l l  rema in in or on th e fol i age .  Only a 
re lat ive ly sma l l  por t ion is trans located out o f  the treated leave s into 
o ther port ions  of  the plant . Neverthe les s ,  trans located amounts may be 
total ly adequa te to cause  plant inj ury or death . The root  syst ems o f  
some plants may exude some trans located picloram int o the s o i l ( 1 2 2 ) . 
Much of  the picl oram not abs orbed int o the foliage wi l l ,  th rough the 
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act ion of rai n ,  be washed from the leaf surfaces  and enter the soi l pro
file .  Some photodecompo s i t ion of  picloram on the  expos ed foliage wi l l  
oc cur . Los s o f  dec iduous fo liage in the fa l l  l ikewis e wi l l  remove 
picloram from a plant and trans fer the chemical  int o the s o i l  compon
ent . Picloram abs orbed into the plant and dis tributed th rough its  
system may be degraded through metabo l ic activi t ies  of  the pl ant to  
b iological ly inactive substanc es ( 12 3 ) . 

Forage gras s treated wi th two 
pounds of  picl oram/acre resu lted in a res idue on the gras s o f  13 5 ppm at 
the t ime of  appl icat ion. Two weeks af ter appl ica t ion , res idues on the 
gras s had droppe d to 3 2  ppm. After 5 2  week s ,  gras s res idue s had  
dec l ined to 3 ppm( 12 4 ) . In  another test , grasses treated wi th up to 
2 pounds of  picloram/acre contained an average of 2650 p pb 1 month after 
treatment . In 6 month s th i s  res idue had dropped to 10 p pb ( 125 ) . 

with pe l leted picloram materia l ,  
plant res idue leve l s  are genera l l y  lower than those s temming from fo l i
age appl icat ions . Af ter appl icat ion and ent er ing the s o i l  solut ion , 
picl oram l eve l s  in the plant increas e to a peak o f  approximate l y  20 ppm 
within  about 8 weeks . They then begin to de crease s lowly to less  than 
detectab le leve ls  in approximately 1 year ( 12 6 ) . Th is was found to 
hold  true wi th pe l leted picl oram rates as high as  9 pounds per 
acre ( l2 7 )  • 

2 .  Toxicity data 

a.  Acute toxic ity - Ora l 

Res earch data on toxic ity sug
ge s ts that picloram should  be class ified "Prac t ica l l y  Nont oxic"  with an 
acute ora l  LD50 set  at 8200 mg/kg for humans . Th is  means that it wou ld 
take ap proximately 2 . 4  cups of pure picl oram inges ted at  one t ime to 
cause  a 50 percent mortal ity rate in peop le  we igh ing 150 pound s . It  is 
important to note however that  inert ingredients in the formulation may 
exhibit toxi c ity whi ch must  be cons idered in the overa l l  toxicity of  the 
produc t .  Toxic ity of other herb ic ida l ingred ients in the commercial  
picloram formulat ion must  s imilarly be  cons idered , such a s  in  the pro
duct  Tordon 10 1 whi ch contains 2 , 4-D . 

Ora l  LD50 picloram as  ac id - rat ( f ) 
Oral LD5 0 picloram as  ac id - mou s e  ( f ) 
Ora l  LD50 picloram as ac id - gu inea pig  ( f ) 
Ora l LD50 picloram as  ac id - rabb it  
Ora l  LD50 p icloram as a c id - ch icken (m) 
Oral  LD5 0 Tordon 10 1 - ra t ( f ) 

8200 mg/kg 
2000-4000 mg/kg 
apx 3000 mg/kg 
apx 2000 mg/kg 
apx 6000 mg/kg 
3800 mg/kg 

( Source :  G .  E .  Lynn , A Review of  Toxicological In format ion on 
Tordon Herb ic ide s ,  Dow Chemical Co . ) 
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b .  Subacute toxicity - Ora l 

Picloram was fed to mal e  and 
female albino ra ts  at a rate of 75 mg/kg for a period of 90 days without 
any apparent i l l  ef fec ts . Two ca lve s were fed pic loram at the rate of  
7 2  and 15 4 mg/kg for 3 1  days wi thou t any i l l  effec ts . 6 . 8  o z .  of  
Tordon 101  formulat ion equ iva lent to  12 65 mg/kg was fed to calve s with
ou t any apparent i l l  effec t s . Wi th s heep , 1 . 7  oz . of  Tordon 10 1 ( the 
equivalent of 1900 mg/k g )  showed no i l l  e ffec ts . At th i s  ra te , cat t l e  
were showing toxic e ffec ts bu t n o  death s  were repor t ed ( 12 8 ) . 

c .  Derma l toxic ity 

P icloram appl ied und i luted to the 
skin of  rabb its  for 9 days caused only s l ight  exfo l iat ion and hypere
mia. Sk in of other rabb i ts expos ed for s everal days to var ious conc en
trat ions of  picl oram showed no s evere or pro longed effec ts . The derma l 
LD50 for picloram was found to be greater than 4000 mg/k g for rabb i ts . 
Appl icat ion of Tordon 10 1 at  2000 mg/kg to rabb it  s kin caused s l igh t 
hypermia and s l igh t  necro s i s ( 1 2 9 ) . 

d .  Inhalat ion toxic ity 

Alb ino rat s were exposed to  a 
saturated atmo s ph ere of the potas s ium salt  of picloram for s even hour s .  
No adverse e ffec ts  were observed  dur ing or for 2 week s after 
expo sure ( 130) • 

e .  Eye irritat ion 

Und i luted picloram app l ied t o  the 
eyes of albino rabb its  produced s l ight to moderate conjunc t iva l rednes s  
or conjunc t�v � t i s . S i gns  o f  eye irri tat ion d isap peared in 1 to  7 days . 
Wi th ap pl icat ion of the und i luted potas s ium s a l t  of  picloram in add i
t ion , s l igh t corneal c loud ines s  ap peared but a l l  s igns  of  irr i tat ion or 
inj ury sub s ided in 1 to 2 days ( 13 l ) . 

f .  Chronic toxicity 

Albino ra ts and beag l e  dogs were 
fed picl oram at  rates  of 15 to 150  mg/kg o f  body we ight for 2 year s .  No 
obser vable adver se  effects were noted in either spec ies as  measured by 
body we ight , foo d consumption , b ehavio r ,  mortal ity , hemato logica l and 
c l inical b lood chemistry s tudies , and ur ine ana lys is ( 13 2 ) . 

Teratogenicity 
a. Effects on Reproduct ion and 

Albino rats fed p ic loram at  var i
ous l eve l s  in the d iet  up to 3000 ppm th rough 3 generat ion s exh ib ited no 
adver se  e f fects  in fer t i l ity , gest at ion ,  viab i l it y ,  and lac tat ion by 
body we ight records and by terato log ica l examinat ions o f  the fetus e s . 

IV-62 



Mice fe d at 100 ppm for 4 days be fore and 14 days aft er mat ing produced 
the same number of  o ffs pr ing be fore and a fter the test ( 13 3 ) . 

h .  Carc inogen i c ity 

Rats  were fed 10 , 000 and 
20 , 000 ppm pic10ram in the ir diet  for 3 9  weeks , 5 , 000 and 10 , 000 ppm for 
41 weeks , then none for 3 3  week s .  Survivors were autops ied reve a l ing an 
increased inc idence of tumor s ,  renal d iseas e ,  and atrophy o f  the tes tes 
in the treatment group . In a s imi lar s tudy , mice were fed 5 , 000 and 
10 , 000 ppm pic1 0ram in the ir d ie t  for one week , 2 , 5 00 and 5 , 000 ppm for 
7 9  weeks , then none for 10 weeks . Autops ies revea led an increased 
inc idenc e  of  s pleen tumors and a trophy of  th e te stes  in th e treatment 
group . In another study , rats were fed 15 , 20 , and 150 mg/kg body 
we ight  pic1 0ram in the ir d iet  for 2 year s with no d if ferenc e in th e 
inc idenc e of  tumor s in treatment and control groups . In a s tudy with 
dogs , beagles were fed 15 , 50 , and 150 mg/kg body weight  Tordon in the ir 
d iet for 2 year s .  Giving l imited informa t ion , the study conc luded that 
no pa tho logica l changes were noted . Thi s  data suggests  tha t  pic10ram , 
with extend ed exposure to large doses , i s  carc inogenic to rats and mice 
( 13 4 )  • 

� .  Avian and fish toxic ity 

Pic10ram fed at rates of  100 to 
1 , 000 ppm o f  the dai l y  d iet  of  Japanes e  quai l  and mal lard ducks was 
insuf fic ient. to obta in an ora l LD50 . Japanese quai l  s imilar ly fed 100 
to 1 , 000 ppm of p ic10ram in the ir d iet  for three success ive generations 
d id not have an e ffect on mor t al ity ,  body we igh t gain , egg production ,  
fer t i l ity ,  or hatchab i l ity , and without post -treatment symptoms ( 13 5 ) . 

F ive spec ies of  fish were exposed 
to a Tordon 10 1 mixture conta�n�ng amine salts of  p ic10ram and 2 , 4-D in 
the rat io of 1 : 4  for various per iods o f  t ime between 24 and 96 hour s .  
At the 24-hour exposure rat e  the LC50 for go ldfis h ,  fa thead and pugnose  
minnow, green sunf ish , brook , brown ,  and ra inbow trout var ied between a 
comb ined acid  equ iva lent ( pic10ram + 2 , 4-D ) of  20 to 6 5  ppm. At the 
9 6-hour expo sure rate ,  the LC50 for the same s pec ies under the same test 
condit ions varied from 17 . 4  to 62 ppm. Thes e resu lts  shoul d  be reviewed 
in the cont ext th at wi th a 3 1b/acre uniform appl icat ion rate to a body 
of water only 3 inches deep the maximum concentrat ion woul d  no t exceed 
4 . 5  p pm( 13 6 ) . 

Yearl ing coho salmon expo sed to 
Tordon 10 1 exh ib ited a 24-hour LC50 of 20 ppm (comb ined acid equ iva lent 
p ic10ram + 2 , 4-D ) with an apparent mortal ity curve becoming rather st eep 
at  that  po int . Surviva l rates of coho sa lmon upon entering salt  wat er 
appear s  to be  l it t l e  af fec ted by 144 hour expo sur e to Tordon 101 conc en
trat ion of  0 . 2 9  t o  19 . 8  ppm in fresh wat er . A 7 5  percent mortality  of  
coho salmon in  s a l t  water expo sure fol lowing fr esh wa ter. Tordon 10 1 
exposure a t  the 0 . 29  to 0 . 6 2 ppm leve l in the tests  conducted cou l d  not 
be  expl ained , s inc e heavi er expo sures up to  19 . 8  p pm d id not seem to 
reduce survival rates ( 13 7 ) . 
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In a l6-day expo sure exper iment 
with ye arl ing coh o  sa lmon , Tordon 10 1 expos ure up t o  ap proximate ly 
1 . 35 ppm d id not  seem to affect salt  wa ter surviva l .  Seaward migrat ion 
of  c oh o  s a lmon was affected on ly s l ightly  by Tordon 10 1 expos ure to 
1 . 8 p pm for 15 d ays (approximately 10 perc ent d if fer enc e ) ( 1 3 8 ) . 

Mamma l s  
�. Me tabo l ism and Pers i s tenc e  �n 

Dogs fed a d iet cont a�n�ng 9 7  p pm 
o f  rad ioac t ive ly tagged picl oram excreted 90 percent o f  the dose  
unchanged in the  ur ine with in 2 days fo l lowing feed ing . P icloram d id 
no t appear to accumulate  in the an ima l t is su e .  Sheep fed a grain sup
pl ement d iet cont a ining 220 p pm o f  p icloram for one week showed a max �
mum b lood l eve l o f  0 . 2 5  ppm which fe l l  to 0 . 0 1  ppm or les s wi thin 
96  hour s  after cessat ion of  the picloram cont ain ing d iet . Ur ine re s i
due s  drop ped in the same period from a maximum leve l o f  350 t o  880 ppm ,  
t o  l e s s  th an 1 to  5 2  ppm( 1 39 ) . Bas ed on other inve st iga t ions C e . g . , 
Fisher 1965 ) ,  i t  wa s concluded that mammal s  excret e  unchanged ap prox i
mately 9 8  perc ent o f  the picloram intake via the k idneys pr ior to s igni
ficant breakdown by the animal l iver ( 140 ) . 

In milk and meat  s tudie s ,  da iry 
cows were fed up to  18 mg/kg/day or th e equ iva lent o f  10 to 1 , 000 ppm o f  
the ir food int ake . Less  than 5 0  p pb were found a t  1 - t o  2-week expo
sures wi th up t o  100 ppm feed intak e .  Th ree hundred t o  one thousand ppm 
feed leve ls  pro duced average re s idues o f  50 p pb and 190 p pb dur ing a 
2 week expo sure.  Two t o  three days fo l l owing remova l from the 1000 ppm 
d iet  mi lk re s idues became und etectab l e  ( l ess  than 20 p pb ) . 

Steers  fed for 2 weeks a d iet  
conta�n�ng 200  to  1 , 600 ppm picloram or the equ iva lent to 2 . 6  to  
23 mg/kg/ day produced a maximum res idue o f  0 . 3 p pm in the  mus c l e  and fat 
with up to 18  ppm in th e k idneys . Al l t is sue res idue s dropped to les s 
than . 1  p pm, inc luding the kidneys o f  the anima l s  at  1 , 600 p pm,  with in 
th ree days aft er withdrawa l as  shown in figur e 8 .  Th is  fur th er sugges ts 
tha t  p ic l oram does not accumu la te or conc entra te in mammal s  feeding on 
picl oram-treated vegeta t ion . Ces sat ion o f  expo sure wi l l  resu l t  in 
essent ial ly compl ete el iminat ion of p icloram with in s evera l days ( 14 l ) . 
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Figure 8 .  Di s appeara nc e  of 4-amino-3 , 5 , 6-trich lorop icol inic a c id ( p ic
l oram) from blood of  s te er ( 1600 ppm fe d )  aft er wi thdrawa l from diet . 

Sourc e :  Na t iona l Re search Counc i l  of  Canada , Picloram: The Effec t s  of  
I t s  Us e a s  a Herbic id e on Envi ronment al  Qua l i ty .  

Environment 
k .  Bioconcentra t ion �n Aqua t i c  

Re s idue analys es of aqua t i c  
organ�sms exposed to  picl oram indicate  tha t  thi s herb icide  i s  s imil arly 
not bioconc ent ra ted in inver tebra tes or along food ch a ins . Daphnia 
exposed to 1 mg/ l of th e po s t a s s ium sal t of picl oram had whole  body 
re sidues of the her bic ides equal to th a t  pre sent in the wa t er .  Biocon
centra t ion o f  picl oram ( ac i d ) was no t evident in mosquito  fish exposed 
to 1 mg/ l  (ac id equiva lent ) for 18 days . The conc ent ra tion fac tor for 
these fish on a we t weight , whol e  body basi s ,  was only 0 . 02 .  Th e 
18 d ays of expo sure to pic loram was adequate t Q  ach ieve a s t eady s tate  
l eve l o f  accumulat ion in the mosquito  fish ( 14 2 ) . 

3 .  Risk a s se s sment 

At a maximum applicat ion rate of 
2 gal lons/acre of Tordon 101 , one pound of picloram will  be depo s i t ed 
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per acre , or ap proximately  10 mg/ ft2 of ri gh t-o f-way s ur fac e ,  i nc lud
ing the over story , und er s t ory , and the soil  sur fac e .  At the same ra te , 
tota l  depo s i t  o f  the spray into  a body o f  water 3 i nches deep woul d  
cause an initial  1 . 5  ppm picloram re sidue . Bod ies o f  wa ter norma l ly 
s up porting a fish population are , o f  cours e ,  cons iderab ly  de eper and 
ma int ain some fl ow or mixing ch arac ter i s t ics which wou ld c ons iderably 
reduc e this  re s idue rat e .  

Feed int ake o f  mammal s  graz ing in an 
are a of forage gras s treated wi th 1 pound of picl oram per acre would be  
consuming ap proximately 7 5  ppm of p icloram in  their feed . W i th a dai ly 
feed i ntake pos s ib l y  as hi gh as 30 kg for a large cow we ighing 5 00 kg , 
the daily p ic l oram int ake would be ap proxima te ly 4 . 5 mg/kg/ day . Even i f  
t h e  ent ire feed i ntake woul d  come from a treated area a s  u s e d  i n  the 
calc ulat ion above , the ingest ed amount would be only a minute frac t ion 
of the demons trated no effec t l eve l s .  Ch ronic expos ure po tent ia l of the 
anima l to pic l oram is sma l l  as daily excre t i on losses  i s  virtual ly equa l 
to amount s i ngested daily . 

There does not appear to be a toxicity 
haz ard to  human c onsumpt ion of mea t and da i ry produc ts  ( inc luding game ) 
whi ch has  fed in p ic lor am-treated are as because excr e t ion of ingested 
picl oram is  rapid and essent ia l l y  complet e .  The po tent ial for human 
d ietary int ake of meat or milk from anima l s  graz ing on treated areas 
wil l be reduc ed even further by adhering to graz i ng re s t ric t ion s  for 
beef and da iry c a t t l e .  Document at ion of genera l toxic i ty to humans 
becaus e of �ic l oram expos ure i s  lacking in the l i t erat ur e .  

Limited entry of p ic l oram int o the 
aquatic  environment doe s no t present a hazard to  i t s  inhab i tant s .  Entry 
int o water can be minimized by adherenc e to  effec t ive buf fer z ones 
around bod ie s of wat er and o th er meas ure s  such as drift control tech
niq ues to c onf ine the re leased chemical to the target zone . Phy t otoxic 
s t reng th o f  picl oram may pre sent a haz ard to sens it ive vegetat ion h avi ng 
access to  c ont amina ted wa ter . Entry of picloram int o irriga t ion water 
is e spec ially  c r i t ical  becaus e some crops , such a s  pota toe s ,  exh ib i t  an 
extreme ly h i gh sens i t ivity to  picloram and thus c ould be severe ly 
inj ured . Precaut ionary label statements and use re s tric t ions reflect 
th i s  phy totoxic po tent ial o f  picloram should i t  not be used j udiciou s ly ; 
they do no t re flec t any s i gnificant or unusua l  haz ard to  humans or 
anima l s . The maj or impac t from BPA ' s  use  of picloram on i ts r i gh t -of
way system woul d  be  the los s of susc ept ib l e  plants and th e ro l e  they 
p l ay in provi ding ground cover and she l t er and feed for animal s .  

( d )  Herb ic ide s used at sub stat ions and minor 
righ t-o f-way us e h erbic ides 

Th i s  part c over s  f irst  the herb ic ides used 
for tota l vegetat ion contro l  in fenced sub s ta t ion fac i l i ties  and minor 
hebic ide use for weed contro l in ornament al  plant ings around th e se 
fac i l i t ie s .  Wi th e s sentially  al l ap plication s ites bei ng inac c es s ib le 
to anima l s  and the genera l pub lic , and the chemica l s  be ing d ispensed 
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manua l ly or by ground equ ipment with pra c t ica l ly no appl icat ion losses  
ou t of  the target are a ,  potent ial ly s ignif icant exposure of  h igher forms 
of l ife is remote .  As previous ly d iscus s ed , the hazard potent ial  of  a 
herb ic ide with a low degre e o f  exposure is very low. 

The s econd group of  herb ic ides d iscussed  in 
this segment are those  materia l s  whi ch wou ld  be  used in minor quant it ie s  
throughout the r i gh t-of-way sys t em for contro l of  b oth woody and her
baceous vegetation.  Wi th the ir toxic proper t ies  les s or not  exceed ing 
the other herb ic ides ( p icloram, d icamba , and 2 , 4-D ) d iscussed in deta i l ,  
the haz ard potent ia l becaus e  o f  the ir low use rat e i s  no t s ignificant . 
For th i s  reason d iscuss ion of  thes e  herb ic ides is  brie f .  

1 .  Prometone 

By its e lf or in comb inat ion with other 
herb ic ides prometome is sold  under a numb er of  d if ferent tradename s .  
BPA would  use  prome tone in two d ifferent formulat ions in FY 1981 : 
Ureabor , conta ining 5 percent prometone with a tota l u s e  of  approx i
mately 5 ,000 l bs and Pramitol  25E at 25 percent prome tone concentra t ion 
( ap proximate ly 2 lb s . / ga l . ) with a total use of  approximately 1 , 300 lb s .  

Al l prometone wou ld b e  used in fenced 
sub s tat ions for total vegetat ion contro l around energized equ ipment . 
The prometone used at BPA wou ld be  appl ied in pellet  form in Ureabor by 
hand and power s preader s ,  and in l iqui d  form by low pressure s prayer s .  

Acute ora l toxicity to rats i s  
2 , 980 mg/kg ; for mice it wa s found to be  2 , 160 mg/kg . Other acute 
toxicity tests  with qua i l ,  ma l lard duck s , go ldfish , and ra inbow trout 
demons trated  equa l ly low toxic ity o f  prome tone to  thes e specie s .  In 
subacute s tudies , rats were dosed with 400 mg/kg for 6 ou t of  7 days for 
4 weeks . Al l anima ls  survived the treatment( 14 3 ) . The acute LD50 for 
a 150 l b .  pers on is  e s t imated to be about 4/5  of  a cup fu l ( 144 ) . 

Prometone is  non-vo lat i le and ha s a 
medium water s o lubi l ity . Prometone is rather read i ly adsorbed by s o i l , 
e spec ial ly s o i l  wi th a high organic content . A re lat ive ly per s i stent 
chemica l in the s o i l , Prometone shows phytotoxic effects for severa l 
year s .  Mi crob ia l b reakdown i s  a maj or route o f  d is appearance from the 
environment ( 145 ) . 

BPA ' s u s e  o f  prometone , becaus e  o f  low 
expos ure potent ia l in fenced sub s ta t ion yards and prometone ' s  re lat ive ly 
low toxicity , is  not a hazard to humans and anima l s . 

2 .  Bromaci l 

Bromac i l  i s  s old as  a l iquid and we t
tab le  powd er under the trade name Hyvar . Toge ther with equa l -parts o f  
d iuron i t  i s  s o ld a s  Krovar . Bromac i l  can also  be  found as  a minor 
act ive ingredient in a bas ica l ly borate/ch lorat e  mixture known a s  

IV-6 7 



Ureabor whi ch BPA wou ld  use  exc lus ive ly for total vege tat ion contro l Ln 
substat ion yards .  BPA ' s total  use  o f  bromac i 1  wou ld be less  than 
2000 1bs for FY 19 8 1 .  

Acute ora l toxic ity o f  bromac i 1  to 
labora tory animals  was found to be 5 200 mg/kg ( 14 6 ) . Bromac i 1  was also  
found re lat ive ly nontoxic via derma l  exposure . I t  may be moderately 
irri tat ing to eyes , nos e ,  throat , and skin , but there are no repor t s  of  
induc t ion or  skin s ens i t izat ion ( 147 ) . In  2-year chronic toxicity  
s tudies the  d iet ary no-e f fec t leve l for ra ts was found to  be 250  ppm ;  
for dogs , 1240 p pm. Bromac i 1  is  re lat ive ly nont oxic to b irds ; i t  i s  
s l igh t ly to  modera t e ly toxic t o  fish ( 148 ) . 

Wi th broma c i 1  being applied d irec t l y  
t o  the ground either i n  granu lar form o r  under l ow pres sure i n  a wa ter 
carrier , uptake of  the chemica l by anima l s  and humans fo l l owing the 
appl icat ion is ins ign ificant and rather improbable , espec ial ly in fenc ed 
substat ion yards where acces s is res tricted . Bromac i 1 ' s  us e by BPA 
wou ld no t present a hazard to humans , anima l s , and nont arget vegetat ion 
und er norma l us e cond i t ions . 

3 .  Borates and Ch 10rates 

Sod ium Metaborate and Sod ium Ch lorat e 
mixture s are sold  under a variety o f  trade name s .  Pramito1  5 PS and 
Ureabor are the two products  used by BPA cont a in ing 90 and 9 6 . 5  perc ent 
b orat e/ch l orate  ingred ients res pec t ive ly .  At BPA, the exclus ive us e o f  
bora tes and ch 10rates  wou ld b e  in fenc ed subs tat ion fac i l i t ies to  con
tro l  al l vegetat ion in and around energ ized  equ ipment . BPA proposes  to 
use a total  o f  approximately 200 , 000 pounds of  borates/ ch10rates 
th roughout its  ent ire system Ln FY 19 8 1 .  

Acute ora l  toxic ity o f  sod ium ch lora te  
is  5 000 mg/kg for rat s .  Ch ronic  toxic ity has  not  been reported . Sod ium 
ch lorate is a potent ox idizer and may cause irr itat ion of  s k in ,  eyes , 
and mucou s  membrane s .  The salty taste  o f  this  mat erial may make i t  
a ttra c t ive t o  s a l t  hungry animals  and thus enc ourage uptake i f  access
ib 1e( 14 9 ,  150 ) . Sod ium metaborate has  an acute ora l  toxi c i ty of  
2330  mg/kg for ra ts and is  a moderat e skin irr itant . 

Bora te/ ch l ora te mixtures  are appl ied 
by hand or power s preader s  in granul ar form to the ground in the fal l  
or s pr ing ( depend ing on locat ion) . Sub sequent pre c ip itat ion will  move 
thes e high ly water s o lubl e  chemica l s  from the soil  sur face into the s o i l  
profile .  Wi th re lat ive ly coar s e  textured s o i ls and high pr ec ipi tat ion 
rate s , s ome of the ch 1 0rates and borates may enter an unusua l ly sha l low 
water table .  

Inadver t ent human and animal exposure 
to  the  ap pl ied mat eria l s  i s  high ly improbab le  becaus e o f  inaccessab i 1 i ty 
of  the fenc ed treatment area and the inf i l trat ion o f  the chemica l into 
the s o i l  profi l e .  Poss s ib i l ity o f  exposure of  humans and animal s t o  
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ground wat er conta ining borates and ch 10rates appears to be  remote or 
inc ons equent ial because of  h igh d i lut ion ra tes expected in groundwater . 
Because o f  its  low exposure potent ia l ,  BPA ' s  use  o f  borates and ch 10r
ates wou ld not be a hazard to  humans and an ima l s .  

4 .  Ammonium su 1 famate 

Ammonium su 1famate s o ld under the 
trade name "Ammate X" wi th and wi thou t sod ium d i ch romate corros ion 
inhibitor would  be used at some selected r igh t-o f-way locat ions for 
stump treatment o f  pes t  trees e i ther in a wat er carrier or used dry 1n 
the crys ta l l ine form. Cons iderably less  than 500 pounds of  ammonium 
su 1 famate would  be used th roughou t the ent ire BPA system in FY 19 8 1 .  

Acute ora l toxicity of  th is  herbic ide 
is very low: for rats it has been found to be 3900 mg/kg . Chronic  
feeding s tudies on ra ts at 10 ,000 ppm o f  d iet for 105 days pr oduced no 
c l inical s igns o f  toxic ity nor h istologica l  changes ( 15 1 )  • Deer fed 
fo liage of various  tree species treated with ammonium su 1 famate and wi th 
the s tra igh t  chemical ad l ib i tum exper ienced some we igh t los s .  No s igns 
of  s ickness  were noted( 15 2 ) . Toxic ity to fish was found to  be  low, a 
5 ppm concentrat ion d id not show toxic s igns to ra inbow trout in a 
24 hour exposur e .  The LC 50 to f inger l ing cat f ish was in excess of 
200 ppm( 15 3 ) . 

Ammonium su1famate without the corro
s ion inhibit,or is approved by the Environmental Protect ion Agency for 
use  around pub l ic wa ter supply areas . Ammonium su1famate res idues on 
apples and pear s up to 5 ppm are permitted . 

Ammon ium su1famate use at  BPA does not 
present a haz ard to human s ,  anima l s , and nontarget vegetat ion under 
normal use  cond it ions because  of extreme ly low toxic ity and very l imited 
use and exposure . 

5 .  Atraz ine 

Atraz ine ,  sold under th e tradename o f  
Aatrex ,  wou ld  b e  appl ied onto  the s o i l  surface for total  vegeta t ion con
tro l in a numb er of sma l l  sub sta t ions located in agricu ltura l area s 
where no herb ic ide movement from the treated area can be  tolera ted . 
This cons ideration takes into account infrequent occurrences of  heavy 
ra infa l l  whi ch may lead to surface runo f f .  

Les s than 300 pounds tota l o f  Atraz ine 
would  be  appl ied in a water carrier to a number o f  substat ions through
ou t the BPA system. Acute ora l toxic ity of Atraz ine was found to be 
17 50 mg/kg for mice and 3 , 080 mg/kg for rats . Chronic ora l toxic ity , 
inhalation , and d ermal toxic ity wa s found to b e  o f  no 
s ign ificanc e( 15 4 ) ' 
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Atraz ine ' s  use a t  BPA woul d  no t pre
sent a hazard to humans and anima l s  because  of its very l imited use and 
the ex traord inary low probab i l ity o f  any exposure . 

6 . 2 , 4-DP 

2 , 4-DP , also  known a s  d ich l orophenoxy
prop ion ic acid or d ich lorprop (a member of the phenoxy family of herb i
cides closely re lated to 2 , 4-D ) woul d  be used by BPA for contro l of pes t  
woody ve getat ion on its righ t-o f-way sys tem. Les s  than 150 pound s o f  
2 , 4-DP is  proposed for u s e  toge ther with equa l par ts  of  2 , 4-D in a for
mu lation marke ted under the tradename Weedone 170 . Al l 2 , 4-DP wou ld be  
applied  by ground equ ipment a s  fo l iage s pray in a wat er carrier , or as 
basal or s tump treatment with an o i l  carrier via a low-pres sure low
volume s prayer . 

Acute  ora l toxic ity of  2 , 4-DP for mice 
is 400 mg/k g and for ra ts 800 mg/k g ,  thus very s imi lar to  2 , 4-D ( 155 ) . 
Ninety day feeding s tudies wi th 2 � 4-DP on rats showed a no-ef fec t leve l 
a t  12 . 4  mg per day ( 3 1  mg/kg) ( 15 6 ) , somewhat  higher than the no-e ffect 
leve l for 2 , 4-D under s imilar cond it ions ( 15 7 ) . 2 , 4-DP fed at  the 10 
and 2 8  mg/kg l eve l from day 7 t o  18 month s to two s tra ins of mic e d id 
not increase  the inc idenc e of tumors , ( 15 8 ) . A 2 . 4  perc ent 2 , 4-DP 
s o lut ion d id no t irritate s kin , and a 1 percent s o lut ion was no t an eye 
irri tant ( 15 9 ) . 

Compara t ive soil  per s is t anc e s tud ies 
showed 2 , 4-DP to have a somewhat  longer ha l flife  than 2 , 4-D ( 10 days vs . 
4 days ) ( 1 60 ) .  Per s is t enc e and t oxico logical  data suggest  that 2 , 4-DP 
us e by BPA woul d  be s imi lar to 2 , 4-D in its degree o f  pres enc e or 
abs enc e of  hazard  to humans and anima l s .  For details  on 2 , 4-D p l eas e 
refer t o  the previous d i scuss ion of  that  chemica l .  

7 .  Dich loben i l  

Dich lobeni l ,  sold  under t h e  tradename 
of  Casaron , wou ld  be s o i l  appl ied for weed contro l in ornamental  plant
ings around a numb er of substat ion s .  Les s  than 500 pounds of th i s  pro
duct would  be u s ed sys t emwide in FY 1981 . 

No adver s e  effec t s  on wi ldlife were 
not iced in th e tests  for the herbic ide evaluat ion of d ich l obeni l ,  and 
the obs erved t oxic ity for mammal s  makes such e f fec ts  on wildl ife mammal s  
improbab le .  Al s o ,  d ich lobenil  is not acutely toxic to  fish a t  herbi
cidal conc entra t ions ( 1 6 l ) . Th ere fore , appl ica t ion of  Casaron a t  BPA 
does no t pres ent a hazard to humans and animal s .  

8 .  Monuron and d iuron 

Monuron and diuron , s o l d  under the 
tradenames of  Te lvar , CMU , and Karmex , would  both be used for herbaceous  
and gras s  contro l around wood po le  s tructures and in sub s tation s .  
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Di uro n is  a l so formula ted together wi th Bromac i l  in a propr ie tary pro
duc t called Krovar . Les s  than 2 , 000 pound s of bo th monuron and di uron 
wou ld be used th ro ughout the BPA sys t em. Ap pl icat ion of both ma terials  
would be  i n  a wat er car ri er t o  the soi l surfac e .  Bo th chemical s be long 
to  the subst ituted ure as and di ffer only by an extra ch lorine atom �n 
the di uron whi ch makes the latter somewhat  less  water so lub l e .  

Ac ute ora l toxicity for bo th mater ials  
i s  be tween 3 , 400-3 , 6 00 mg/kg for ra t s .  Monuron and diuron bo th have a 
low order of ch ronic toxic i ty .  Ski n  tests  on guinea pigs with aqueous 
pa stes  of monuron and di uron produ�ed �o irrita t ion o f  i ntac t or abraded 
skin and produced no sens i t ization { 1 6 2 J . 

I t  does not ap pear that BPA use o f  
ei th er monuron or d i uron woul d present a h azard t o  human s , animal s ,  and 
nont arget ve ge tat ion under norma l use cond it ions . 

C .  UNAVOIDABLE ADVER SE E NV IRONMENTAL IMPACTS SHOULD THE PROPO SAL 
BE IMPLEMENTED 

The unavo idab le impa c t s  to na tura l re sourc es and land uses  as a 
resul t o f  the Fi sca l Year 19 81  proposed cons truct ion and maintenanc e 
program are summari zed be low: 

permanent remova l of a l l  ve ge tat ive cover from approximately 
24 6 -25 9 acres (9 8-104 h a )  a s  a re sul t  o f  the cons truc t ion of 
the new subst ations , transmi s s ion l ine s , and permanent access 
roa'd s . 

intro duc t ion o f  combus t ion by produc ts  into the atmosphere a s  a 
resul t o f  open burni ng o f  s lash  from c le aring fore s t  land . 

remova l o f  up to 1 , 163- 1 , 644 acres (4 65-658 h a )  o f  forest  land 
from t imb er produc t ion,  co s t i ng 6-7 annua l j ob s  �n the fore s t  
industry and 12-14 servi ce j obs . 

remova l o f  up to 2 2 -2 5  acres ( 9-10 h a )  o f  cropland from produc
t ion, to  be occup ied by tower foot ings  and subs t a t i ons . 

alt erat ion of exi sting wi ldl ife habitat  whi ch could  resul t �n 
loc a l ly decreased wi ldl i fe popu lat ions . 

temporary impac t s  t o  fisheries and aquatic  organi sms �n  the 
wa terways or tribu tary streams that would be cro s sed during 
cons truc t ion.  

permanent vi sual impac ts to s c en�c re sources . 

temporari ly accel erated soi l eros ion attributab l e  to  th e c lear
ing , constru c t ion , and ma int enanc e ac t ivi t ies invo lved i n  the 
proposed pro gram. 
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loca l res idents woul d be l ikely annoyed by nois e ,  induce d  elec
trica l current s , and tre spa s s ing . 

potentia l  haz ards to b ird fl igh t s . 

s l igh t l ocal  degrada tion of wa ter qua l i ty ,  espec ially at stream 
cros s i ngs , wi th potentia l advers e impac ts  to fisherie s .  

contro l of  tall-growing ve getat ion on right s-of-way . 

reduc tion of vegetat ive c over on ap proxima tely 18 , 64 6  acres 
( 7 , 5 44 ha)  of exist ing right-o f-way and 7 80 acres ( 3 1 6  ha)  of  
exi sting substation property . 

introduc tion of  herbic ides int o th e Pac ific Nor thwe st environ
ment a s  a re sul t of  vegetation contro l by aeria l and ground 
appl icat ion. 

D. RELATIONSHIP BETWE EN LOCAL SHORT-TERM U SE S  OF THE ENV IRONMENT 
AND LONG-TERM PRODUCT IVITY 

The high vo l tag e fac il i t ies  proposed for cons truc t ion have an 
expec ted averag e us e ful  l i fe of 50 years  for transmi s s ion l ine s wi th 
s teel or conc re t e  support ing tower s and for as soc iated substat ions . 
Woo d-po l e  l ine s have an expec ted usefu l  l i fe of 3 5  year s .  

So�e of the environment al  conseq uenc e s  a s soc iated with creat ion 
of the fac i l ity  can be considered sh ort term. Thes e  are primari ly 
a s soc iated with c onstruc tion ac tivi ty its e l f , and vary in dura t ion. 
Cons truc t ion ac t ivi ty interfere s  wi th th e us e of th e land wi thin the 
corridor whi le  construction i s  underway (genera l ly 3 month s to 2 year s  
for a spec ific  location ) ,  and may a l s o  resul t in a disturbanc e  t o  near by 
wi l d l i fe and res ident s because of no i s e ,  dust , and vi s i b i l ity of worker s 
and equ ipment . Some cons truc tion impac ts  may a l s o  extend for a short 
term b eyond th e ac tual construction period .  These  are pr inc ipa l ly 
assoc iated wi th the disturbanc e  of  vegetat ion by cons truc t ion act ivi
tie s .  Inc luded among these  are ch ang es  o f  habi tat for c ertain wi l d l i fe 
spec ie s wi thin the c orridor , increased eros ion,  and resultant s i l tat ion , 
and they genera l ly end with the regrowth of  natura l or introduc ed 
vege tat ion . 

The l ong-t erm impac ts on the environment and produc t ivi ty , 
i nc luding the inc reased produc t ivity o f  other ac t ivites  resu l t ing from 
the avai labi l i ty of e lectric energy , are d irec tly dependent on cont inued 
exi s tenc e  of the transmi s s ion fac i l ity i tse lf . The produc t ivity resu l t
ing from the use of  the e lec tric ity provi ded by new fac i l i t ies  wi l l  be  
sub stantially  the same over the l i fe o f  the fac i l i ty .  Simi l arly , the 
adver se  e ffec ts on produc tivi ty , whi ch are primari ly re lated to l and use 
cons id erat ion s ,  wil l  last  a s  long a s  th e fac il ity remains in plac e .  
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I f  changes in techno logy make a transmis s ion l ine obsolete , it  
can be  d ismant led and remove d ,  al though exper ienc e in pas t  year s ind i
cates  that  c or ridors are usually  upgraded to higher capac ity as techno l
ogy advanc es , rather than be ing ent ire ly remove d from service .  Re t ire
ment wou ld  permit sub stant ial return of th e area to its natura l state  
(ve getat ive revers ion may take severa l year s ) , whi ch wil l terminate any 
adver s e  impac t on land and its  product ivity d irect l y  created by the 
l ine , and wou ld a l s o  terminate the benefits  to productiv i ty resu l t ing 
from the ava i lab i l ity of the power provided .  Ret irement and remova l o f  
the l ine wou l d  make the corridor ava i lab le  for a ful l  range of  land 
use s .  However , if adj acent land us e patt erns (a t  the t ime o f  dismant l
ing ) have been mod ified by the existenc e of the l ine , the economic uses  
o f  the cor ridor may cont inue to  be  l imited aft er remova l of  the l ine . 
No other d irec t  long-t erm impac ts to produc t ivity have been ident ified.  

E .  IRREVERS IBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

Constru c t ion and maint enanc e o f  fac i l i t ies  inc luded in the 
Fi scal Year 19 8 1  Proposed Program wil l  require c learing and d i s posal  of  
approximately 1 , 163- 1 , 644 a cres (4 65-658  h a )  o f  t imber from fore sted 
land . This  land wil l be committed to o ther uses  such as agricu lture , 
range ,  or recreat ion for the l ife of  the transmiss ion fac i l it ies , or it 
may be  used only by wildli fe .  If  the new transmis s ion fac i l i t ie s  are 
eventually retired , a re turn to the or iginal fores ted s tate wil l be pos
s ib l e .  This woul d  take  approximate ly 20 to  50  year s ,  depending upon 
locat ion ,  a l though tre e growth will  begin to provide substant ial ground 
c over aft er about 5 year s .  In addition , approximately 2 2-2 5 acres 
( 9-10 ha) of agr icu ltur a l  land wil l  be occup ied by new tower s and sub
s tations which represent re lat ively permanent use s of the land . 

Soil  lost  as  a result of  increased ero s ion dur ing cons tru c t ion 
and maintenance operations  wil l be irre trievab ly lost . 

In addit ion to  the commitment o f  land re sources , approximately 
14 , 400-14 , 800 tons ( 13 , 090-13 , 450  metric ton s )  of s teel  and 
6 , 500-6 , 700 t ons (5 , 910-6 , 0 90 metr ic  tons ) of a luminum requ ired for the 
manufacture of the tower s tructures and conductor wil l be  irrevers ibly 
committed to transmis s ion uses* . If any of th i s  equipment shou ld later 
be ret ired , mat erial s  used in the ir cons truction can norma l ly be  reu s ed 
e l s ewhere or recyc led.  

Fo s s i l  fue l s  power the int ernal combust ion eng ines of  veh i c le s , 
a ir craft , and oth er machine s .  Manua l me thods o f  vegetat ion contro l ,  
while  not ut i l iz ing powered equ ipment , would consume energy for the 
vehicu l ar tran s portat ion of  laborer s  to  work s ite s .  The use o f  herb i
c ides for vegetat ion contro l would  consume energy in manufactur ing the 

( * )  These  figure s  are based upon average cond it ions . The ac tual des ign 
of  ind ividual  fac i l itie s  wil l depend upon topography , s o i l  ch arac
ter i s t ics , me tero log ical cond it ions , and the tower confi�ra t ions 
u t i l ized . 
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chemi cal s ,  tran s port ing workers , and aerial appl icat ion . 
energy effic ient method of  vegetation control depends on 
the s ite from a work cent er , acces s ,  vegetat ion dens i ty ,  
the s i te to be  treated .  

Th e mos t  
the d is tanc e of 
and the area of 

Dur ing the l ife of  the fac i l i t ies  c ert ain uses  of  the 
righ t-o f-way land wi l l  be res tricted , l imit ing the range o f  bene f ic ia l  
uses  of  these  lands . Th e pr inc ipa l l imitat ion wil l  re su l t  fr om the 
res tric t ion of large s truc ture s from the rights-of-way . This l imit s  the 
use of  the righ t s-of-way as s ites  for res ident ial ,  commerc ial , indus
tria l ,  and agricul tura l bui ld ings . Becaus e o f  the  l inear nature of  a 
transmi s s ion l ine r i gh t-of-way , other suitable lands are genera l ly 
availab l e  near by . 

Al so , certain types o f  agr icul tura l ac t�v� t ies , such as  wheel  
and c ircu l ar ir riga t ion , dependent on large areas of  unob s t ructed 
acces s ,  may be af fec ted. In areas where the s e  act ivi ties are pract iced , 
constru c t ion of  the proposed fac i l i t ies  may necess itate adju s tmen t s  �n 
crop layout to  obt a in optimal use of  the land and sma l l  por t ions of  a 
holding may , in some case s ,  become uneconomic t o  farm. Where thes e 
s ituat ions occur , the land owner wi l l  be  compensated . 
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V .  L IST OF PREPARERS 

A.  MICHAEL W .  BERG , SENIOR ENV IRONMENTAL SPEC IALIST 

Two year s  teaching Po l i t ical  Sc ience and Po l i t ical  Economy at  
Mt . Angel Co l l ege , Mt . Ange l ,  Oregon . Worked in  Oregon State  Governor ' s  
Office during 1973 / 19 7 4  admini s t ering Sta te  Emergency Se t As ide Program 
for Middle D i s t i l late  Fuels . Sinc e  19 74 has  been working for BPA in 
preparing , proces sing ,  and managing E IS ' s on BPA ' s  construc t ion and 
maint enanc e ac tivi t ies , as we ll  as d eve lop ing agenc y guidel ine s  and 
procedure s .  

Ed ucat ional Background : 

BA - Un iver s i ty of Ca l i fornia , Lo s Ange les  - Po l i t ical  Sc ienc e  
MA - Univer s i ty of  Ca l i forni a ,  Los Angel e s  - Pol i t ical  Sc ienc e  
Ad dit ional po st graduate work in economics 

B .  ERWIN BERGMAN , ENG INEERING TECHNICIAN 

Fi fteen years working for BPA in vegeta t ion management and her
bicide t e s t i ng and us e .  Sinc e  19 7 0  h a s  conduc ted  BPA ' s  herbic ide res i
due monitoring program. 

Educat iona l Background : 

AEE - Ore gon Technical  Ins i tute 

C .  GARY C .  INSLE Y ,  FO RE STE R 

Thre e year s  working for U . S .  Fore st  Servic e ,  Regions 4 and S ,  
doi ng t imb er invent ory , sale s admini s trat ion,  and resourc e d evel opment . 

Educat ional Background : 

B S  - Univer s i ty o f  Minnesota ,  Col lege of Fore stry - Fore s t  
Resources  Devel opment 

D .  JAME S M .  KEHOE , ENV IRONMENTAL SPEC ILAIST 

One year proj ec t planning (E IS wor k )  for archi tec t ura l engin
eer ing firm of  Daniel s ,  Mann , Johnson, & Mendenhal l .  Sinc e  1 974  has 
been working as a location and reconnai s sanc e  engineer and environmental 
specialist  for BPA . 

Educationa l Background : 

BS - Por t land State  Univer s i ty - Phys ical  Geography 
Graduat e  work - po st graduat e  s tudie s at Portland State  

Univer s i ty 
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E .  NE IL C .  KIERULFF ,  MECHANICAL ENG INEER 

Twelve years  working for BPA ( e leven year s �n substat ion des ign 
and one year in th erma l power resourc e planni ng) . 

Educat ional Background : 

BSMA - Cal i forni a State Polytechnic - Mechanica l 
Eng ineer ing 

F .  JACK M .  LEE ,  BIOLOGICAL STUDIES COORD INATOR 

Seasonal Ranger/Natura list  - Ye l lowstone Na tiona l Park .  Sinc e  
197 3  has  been worki ng i n  E IS preparat ion and conduc ting environmental 
re search for BPA . 

Educat iona l Background : 

BS Ore gon State Univer s i ty - wi l d l i fe Scienc e 
MS - Virginia Po lytechnic - Wi ldlife  Management 

G .  THOMAS C .  MCKINNEY, ENVIRONMENTAL SPEC IALIST 

Two year s  experienc e  working for th e U . S .  Fore s t  Servic e as  a 
Fore stry Tech nic ian c onc ent ra ting in such areas as fue l s  manag ement , 
t imb er management , and Young Adul t  Cons ervat ion Corp s .  Sinc e  197 9  has 
been wor ki ng· for BPA in preparing ,  proc e s s ing ,  and manag ing E I S ' s  on 
BPA ' s  cons truc tion and maintenance act ivi t i e s , as wel l  as d eve l oping 
agenc y guidel ines and procedure s .  

Educationa l Background : 

BA - Cal ifornia St ate Univers ity , Fu llerton - Geography 

H. GEOFFREY B .  MOORMAN ,  ECONOMIST 

From 1 9 69 to 1978  worked with BPA ' s Pl anning Offic e .  Sinc e  
197 8  has  been working a s  an Economi s t  wi th BPA ' s  Energy Cons ervation 
Section. 

Educational Background : 

BA - Economic s  
Graduate work - Ec onomics and Public  Administration 
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V I .  L IST OF AGE NCIES , ORGANIZAT IONS , AND PERSONS TO WHOM COPIES OF THE 
STATEMENT ARE SENT 

*Comme nt rece ived . 

Federa l Agenc ies 

Advi sory Counc il on Hi storic  Pre servat ion 
Fed era l  Energy Re gulat ory Commis s ion 
Fe der a l  Re giona l Counc il , Region X 
Tenne ssee  Val l ey Au thority 
u . S .  Army Corps of Eng ineers* 
u. S .  De partment of Agriculture 

Fore s t  Servi ce* 
Cl earwater Na tional Fore st , Oro fino , Idaho 
Fla thead Nat iona l Forest , Kali spel l ,  Montana* 
Idaho Panhand le  Na tional Fore s t , Coeur d ' Alene , Idaho 
Kootenai Nat iona l Forest , Lib by , Montana 
Lo lo  Na tional Fore st , Mi ssoula ,  Mont ana 

Soi l  Cons ervation Service* 
u . S .  Department o f  Energy 

Wes t ern Area Power Admini s tration 
u . S .  Department of Heal th , Education , & We lfare 

Publ i c  Heal th Servic e* 
U . S .  Department o f  Hous ing and Urban Deve lopment* 
U. S .  De partment o f  the Int erior 

Bure au, of Indian Af fairs 
Bureau o f  Land Management 
Bureau o f  Mines 
Fis h  & Wi ldlife  Service 
Heri tage Cons ervat ion & Recreat ion Service 
Int erage ncy Archeo logica l Service  
Na tional Park s Servi ce 
Of fice of th e Secre tary , Pac ific Northwest  Region* 
Wat er & Power Resourc e s  Service  

u . S .  Department o f  Transpor t ation 
Fed eral Aviation Admini s trat ion* 

u. S .  Environment al Pro tec tion Agenc y* 

State Agencies 

Idah o Stat e  Cle aringhous e 
Montana Department of  Community Af fairs 
Montana De partment of Nat ura l Resourc e and Cons ervat ion 
Montana State Cl earinghouse 
Oregon De partment o f  Energy 
Ore gon De partment of Environmental Qual ity 
Oregon De partment of Fish and Wi ldl ife 
Ore gon Department of Fore stry* 
Oregon De partment of Transportation* 
Ore gon State Cl earinghouse* 
Washington Departmen t o f  Eco logy* 

VI-l 



State Agencie s ( Cont inue d ) 

Wa shing ton Department o f  Fi sh and Game 
Washington Energy Offic e* 
Wa shing ton Of fice o f  Communi ty Deve lopment 
Washington State Cle aringhous e  

State Hi s tor i c  Pre serva tion Of fices 

Idaho Hi stor i cal Soc iety 
Idah o State Un ivers i ty Museum 
Mont ana Histor i cal Society* 
Oregon Museum o f  Natural Hi s t ory 
Oregon S t ate Historic  Pre servation Of fice 
Un iversity o f  Idah o ,  Department o f  Socio logy /Anth ropology 
Un iversity of Mont ana , Department of  Anthropo logy 
Washington Archeological Re se arch Cent er 
Wa shi ng ton Of fice o f  Archaeo logy and Hi storic Pre servat ion 

Local Agencie s 

Idaho 

Bingh am Count y 
Bonn er County 
Bonnevi l le County 
Bound ary County 
Cassia County 
Clearwat er County 
Clearwater Ec onomic Deve lopment As sociat ion 
Eas t  Central Idaho Planning and Deve l opment As sociation 
Elmore County 
Gem County 
Ida-Ore Regional Pl anning and Deve lopment As soc iat ion 
Idaho Pub l i c  Ut i l ities  Commi s s ion 
Kootenai Count y 
Latah County 
Minidok a Count y 
Nez Perce County 
Panhand le  Are a Counc il  
Region IV Deve l opment As sociation 
Sho shone County 
Sou theas t Idaho Counci l o f  Governments 
Te ton County 

Montana 

Anaconda-Deer Lo dge County 
Bu tt e-Silver Bow County 
Deer Lo dge Ci ty-County 
Fla thead County Areawide Planning Organizat ion 
Granite Count y 
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Montana (Continued ) 

Lak e County 
Linc o ln Count y 
Mineral County 
Mi s soula Pl anning Of fice 
Powel l County 
Sander s  Count y 

Oregon 

Benton County 
Birk enfeld-Mi s t  C i t izens ' Publ ic Advi sory Commi t tee', 

Raini e r ,  Oregon* 
Blue Mount ain Int ergovernment al Counc i l  
Central Oregon Int ergovernmental Counc i l  
C i ty o f  Ra inier* 
City o f  Wil sonvi l le 
Cl ack amas  Count y 
Clatsk anie  PUD 
C l atsk anie-Quincy Cit izens ' Public  Advi sory Commi ttee , 

Clatsk ani e ,  Oregon 
Cl atsop-Ti l l amook Intergovernmental Counc i l  
Columb ia Count y* 
Co lumb i a  Region As sociat ion o f  Government s  
Coo s  Count y 
Coo,s-Curry Counc il  o f  Government s  
Curry County 
De schutes Count y 
Dis tric t  4 Counci l o f  Governments 
Dougl as County 
Ea st  Centra l Oregon As sociat ion o f  Count ies 
Environmental Counci l* 
Executive Depar tment* 
Gil l iam County 
Harney Count y 
Hood River County 
Int ergovernment al Re lat ions Divi s ion* 
Je f ferson County 
Kl amath Count y 
Kl amath Lak e Pl anning and Coord inat ing Counc i l  
Lane Counci l o f  Governments 
Lane County 
Linco ln County 
Linn Count y 
Marion County 
Me tropo l iton Servi ce District 
Mid-Co lumb ia Economi c Deve l opment Dis tric t  
Mi d-W i l l ame t te Va l ley Counc i l  o f  Governments 
Mul tnomah Count y 
Mu ltnomah Count y Pl anning & Building De partment 
Po lk Count y 
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Oregon ( Cont inue d ) 

Ra inier-Fernhi l l  C i t izens ' Pub l i c  Advi sory Committee , 
Ra ini er , Oregon 

St . He lens-Columb i a  C i ty Cit izens ' Pub l i c  Advi sory Comm i t tee , 
St . He len s , Orego n  

Scap poos e-S pitz enberg C i tizens ' Pub l i c  Advi sory Comm i ttee , 
Scap poos e ,  Oregon 

Sherman County 
Southeast  Ore gon Counc i l  o f  Government s  
Tide Creek Cit izen s '  Pub l i c  Advis ory Commi t te e , Raini e r ,  Oregon 
T i l l amook Count y 
Ti l l amook County Court Hous e 
Umat i l l a  Count y 
Umpqua Reg iona l  Counci l  o f  Governme nts 
Un ion Count y 
Upper Nehe lem Va l ley C i t izens ' Pub l ic Advi sory Commi t tee , 

Vernoni a ,  Oregon 
Wa sco County 
*Wa shing ton County 
Wheel er Count y 
Yamh i l l  County 
*Wa shing ton Count y Admini s tra t ion Office 
Washington County Office & Planning Comm it tee 

Washington 

Adams County 
As otin County 
Benton County 
Bent on-Frank l in Government al Conferenc e 
Chelan County 
Che lan County Re gional Pl anning Counc i l  
Cla l l am County 
Cl al lam County Government al Conferenc e 
Cl ark County 
C l ark County  PUD 
Columb i a  County 
Cowl i tz Count y* 
Cow l i tz-Wahk iak um Government al  Conferenc e 
Department o f  Community Deve l opment , Kel s o ,  Wash ington 
Dougl as County 
Douglas Count y Re giona l Pl anning Commiss ion 
Energ y  Office* 
Frank l in County 
Garfie l d  County 
Grant County 
Grant -Linc oln-Ad ams County Conference of Government s 
Grays Harb or 
Grays Harbor Reg ional Pl anning Commiss ion 
Jefferson County 
Je ffer son-Port Townsend Re gional Counc i l  
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Washing ton ( Cont inue d ) 

Ki ng County 
Ki t s ap County 
Kit t itas County 
Ki t t i tas Count y Conferenc e of Government s  
Kl i ck i t a t  County 
Kl ick i ta t Re gional Counc i l  
Lewi s County 
Lewi s Re gional Pl anning Commiss ion 
Lincoln County 
Mason Count y 
Mason Reg iona l  Planning Counc i l  
Office o f  the Governor 
Ok anogan C i t ie s  and County Reg iona l  Planni ng Counc i l  
Ok anogan Count y 
Pacific  County 
Pac i fic County Re gional Pl anning Counc i l  
Pen d Ore i l l e  Count y  
Pierc e Count y* 
Puge t Sound Counc i l  o f  Governments* 
Regional Pl anning Counc i l  of  C l ark County* 
San Juan County 
San Juan County Pl ann ing Department 
S< ag i t  County 
Sk ag it Re gional Planning Counc i l  
9.< aJ]lani a County 
Sk amania Re gional Pl ann ing Counc i l* 
Snohomish County 
Spok ane County 
S pok an e  Reg ional  Planni ng Conference  
Stevens Count y 
Th ur s ton County 
Thur s t on Regional Pl anning Counc i l  
TRI CO Economi c Devel opmen t  Dis tric t 
Wahk i ak um Count y 
Wa l l a  Wa l l a  Regional Pl anning Commis s ioner 
Wh atcom County 
Wh a tcom County Counc i l  of Governments 
Wh itman County 
Wh i tman County Regional Pl anning Counc i l  
Yak ima County 
Yak ima Count y Conferenc e o f  Government s  

Wyoming 

Linc o ln County 

Int ere s t  Groups 

Fri ends o f  the Earth , Wash ing ton , D . C . *  
Oak Ridge Nat ional Lab oratory , Oak Ridge ,  Tennessee  
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Idaho 

C l earwater Conserva t ion Forum 
Energy and Mas s Envi ronment 
Idaho C i ti zens Coal i t ion 
Idaho Wil d l i fe Fed eration 
Koo tenai Environment al  Al lianc e 
League o f  Women Vo t er s  
Lo s t  Rivers - Lemh i Range Wi lderne s s  Counc i l  
Pac i f i c  Nor thwe s t Cons ervat ion Counc i l  
Sawt e l l e  Ch ap ter o f  Ou tdoors Un l imi ted 
Soi l  Cons ervat ion Soc ie t y  o f  Ameri ca  
Wi lderne s s  So ciety 
Wil d l ife Resource s ,  Inc . 
Wi l d l i fe So ciety 

Montana 

Environment al  Informat ion Center 
Environmental Lib rary , Un iversity  o f  Montana 
Fl athead C i t izens for Safe Energy 
Mont ana Wild erne s s  As sociation 
Sier ra C l ub , 

Mis soul a 
Upper Mi s souri Group 

Wes t ern Environment a l  Trade As sociat io n  

Oregon 

Centra l Casc ades Conservat ion Counc i l  
Clatsop Environment a l  Counci l 
Co lumb ia River Fi sherman ' s  Pro tect ive Un ion 
Columb i a  River Gorge Commiss ion 
Consumer Power League 
Crown Ze l l erback , Corp . 
Energy Conservation Coal i t ion 
Eugene Fut ure Power Committee 
1 000 Fri end s o f  Oregon 
Gree npeace Foundation 
Heal thy Environment Ac t ion League 
Izaa c Wal ton Le ague 
League o f  Women Vo ter s  
Mid- Co l umb ia Conc erned Cit izens 
Na tional Audubon Society 
Nat iona l Wil d l i fe Federat ion 
Na ture Conservancy 
New American Moveme nt 
Northwes t  Coal i t ion for Al ternat ive s to Pe s t i c ides 
Oregon Common Caus e 
Ore gon Environment al  Counc i l* 
Oregon Le ague o f  Environment a l  Vot er s  
Ore gon Shore Cons ervat ion Coa l i t ion 
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Oregon ( Cont inue d )  

Ore gon Wi ldl i fe Federa tion 
Roya l Oak Propertie s ,  Hil l sboro 
Sier ra C l ub ,  

Mary ' s  Peak Group 
Por t land , Ore gon 
Ro gue Group 

Survival Cent er , Univer s ity of Ore gon 
Troj an Decommiss ioning Al l ianc e  
We s t ern Fore stry and Conserva t ion As sociat ion 
Wild ernes s  Soc iety  

Washington 

Audubon Soc iety  
C i t izens Aga inst  Toxic Herb ic ides 
Citizen s ' Awarene s s  of Pes t ic ides  
Ec  otope Group 
Federa tion o f  We s t ern Outdoor Club s  
Friend s o f  the Earth 
Huxl ey Co l le ge o f  Environment al Stud ie s  
Inland Emp i re B i g  Game Counc i l  
Internat ional Paper Company 
Kel s o  Ch urch o f  the Naz arene 
Le ague of Women Vo ter s 
Lon,gview Dai l y  News 
No rth Ca sc ades Conservat ion Counc i l  
Olympic Cons ervat ion Counc i l 
Pac i fi c  Marine Environmental  Labora tory 
Paci f i c  Nor thwe s t  Lab s 
P i er c e  County Ac tion 
Puge t Sound Ch apt er o f  the Oceanic Society  
Re cre at i onal Equipment Incorpora ted 
Ri ch land Eco l ogy Commis sion 
Sierra C l ub ,  

Puge t Sound Group 
Ra ttlesnak e Hil l s  Group 
Yak ima River Group 

So i l  Conserva tion So cie ty o f  America 
Stop Tox i c  Over s pray o f  Pe s t i c ide s 
Wa shing ton Environment al  Counc i l  
Washington Fore s t  Prote c tion As sociat ion 
Washing ton St ate Sport smen ' s  Counc i l ,  Inc . 
We s t ern Environmenta l  Trade As sociation 

Environmenta l  De fense Centers 

Environment al Af fairs Group , At l ant a ,  GA 
Env ironmental  De fense Fund 
Environment a l  Law Commi t tee o f  Young Lawyer ' s  Sec tion o f  

Seattl e-King County Bar As soc iat ion 
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Environmenta l De fense Centers ( Co nt inued ) 

Nat ura l Resources  De fense Counc i l  
Northwe s t  Environment al De fense Center 
Nor thwe s t  Fund for the Environme nt 

Student Intere s t  Groups 

Center for Urban Af fairs , Nor thwestern Un ive r s i t y ,  
Evanston , Il l ino i s  

Colorado State Un ivers i ty , Fort Co l l ins , Colorado 
Environmenta l  Af fa irs Commis s io n ,  Univer s i t y  o f  Washing ton 
Idaho S tate Un ive r s i ty Ou tdoor Program 
Ins t itute for Environmenta l  Studies , Univer s i ty o f  Washing ton 
Ore gon State Un ive r s i ty Environmenta l  Center 
Oregon Student Pub l ic Intere s t  Research Group 
Shorewood High Schoo l ,  Seat t l e ,  Wa shing ton 

Oth er s  

Atomic Industrial  Forum , Inc . 
Ba t te l l e  Pac ific  NW Lab oratories 
Be ch te l  Power Corporat ion 
Clearwat er Economic Deve l opme nt As sociation 
Co lumb ia County Schoo l Di strict* 
Co lumb ia County Sma l l  Woodlands As sociation* 
Contedera ted Tribes o f  the Colvi l le  Re servat ion 
Co nfed erated Tribes  of the Umat i l l a  Re s ervat ion 
Conne l l ,  Me tcalf and Edd y ,  Cora l Gab le s ,  FL 
Counc i l  o f  Energ y  Re sources  Trib e s  
Cowl i tz County PUD* 
Crown Ze l l erbach Corporatio n ,  Vernoni a ,  OR 
Do ub & Muntzing , Washing ton , D . C .  
Energ y  Impact  As sociate s ,  Pit tsburgh , PA 
Energ y  Re sourc es Conservat ion & Deve l opment Commis s ion ,  
Sacrament o ,  CA 
Enviro sphere Company , New York , NY 
Government Se cre t aria t , Hong Kong 
Interdeve lopment 
Koo tena i Trib e o f  Idaho 
Ladner Environmenta l  
Leed s ,  Hil l and Jewe t t , Inc . 
Longvi ew Int ernat ional Paper Company 
Pac ific  Power & Li ght Co . 
Pe ter-B i l ly Glen Tree Farm , Inc . *  
Portland Apartment Data Center 
Por t l and Genera l Electr ic Company 
Portl and Me tropo l itan Service  Di s tric t* 
Port l and Wri t ing & Communicat ions 
Rees e Bro thers 
T .  Bak er Smith & Son ,  Inc . 
S pok ane Trib e o f  Ind ians 
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Others ( Cont inued ) 

W .  Ore gon E l ec tr i c  Cooperat ive , Inc . 
Wi lk inson,  Cragun & Bark er Law Offices 
Wi l ldan As soc iates 

Ind ividual s  

Mr .  Hubert Adk ings , Ra inier , OR 
Sue ,  Doro thy and Ivan Archibald , Rainier , OR 
Mr .  Garl and Brown, Ra inier , OR 
Mr . and Mr s .  Bil l Chun , Port land , OR 
Ca ther ine Davi s ,  Ra inier , OR 
Mr . Max W .  Dil lard , St . He len s , OR 
Mr .  and Mr s .  Larry B .  Emb ley , Longview, WA 
Rob ert K .  Eri ck so n ,  Scap poos e ,  OR* 
Mr .  and Mr s .  B i l l  Everman , Ra inier , OR 
Jan Fredee n ,  Ra inie r ,  OR 
Mr. and Mr s .  Paul  Gi epe l ,  Ra inier , OR 
Mr . and Mr s .  Dana Gnann ,  Ra inier , OR 
Robert and Jean Godier , Troutsdale , OR 
Caro l ine Goodal l ,  Hil l sboro , OR 
Senator Ch arl e s  Hanlon ,  Corne l ius , OR 
Mr. John Hufsmi th , Hi l lsboro , OR 
Brant l ey Jack son , Pu l lman , WA 
Mr . and Mr s .  Denn i s  Jone s ,  Rainier , OR 
Rod.ney and Donna Ke l l ar ,  Ra inier , OR 
Mr . We s Kimb l e , Rainier , OR 
Mr .  and Mr s .  A .  F .  Ki t tre l l , H i l l sboro , OR 
Mr s .  Wendy Mortenson , Port land , OR 
Judge Brent NEvin , Vancouver , WA 
Roger and Lynn Ni cho l s ,  Raini e r ,  OR* 
Mr .  and Mr s .  Don Nys ,  Ra inier , OR 
Mr . Timo thy M. o ' Ca l l aghan , Portl and , OR 
Donald Parcher , Ra inier , OR 
Harvey L .  Parcher , Rainier , OR 
Sh irley Pau l s en ,  Ra inier , OR 
Mr . Herman Pel lham , Ra inier , OR 
Mr .  and Mr s .  John Pe terson,  De er Is land , OR 
Dr. Rob ert Prin s , Portland , OR 
Mr .  and Mr s .  John Rauch , Rainier , OR 
Mr . John E. Rieh l ,  Ra inie r ,  OR 
Mr .  Jim Rombach , Ra inier , OR 
Mr s .  Marion Sah agion , Scappoos e ,  OR 
Mr s .  Al vin Schmal e ,  Boring , OR 
Mr . Ed Sco tt , Raini e r ,  OR 
Mr .  John Scot t , Ra inier , OR 
Ch ri s t ian Spie s , Syracus e , NY 
Mr .  Scott  S tafne , 
Mrs . Haz e l  St even s , Eagle Creek , OR 
Mr .  Joe Uri s , Port l and , OR 
Kay C .  VanNa t t a ,  Rainier , OR* 

VI-9 



Ind ividua l s  ( Cont inue d ) 

Mr s .  Be tty Vi lhaur , Ra inier , OR* 
Mr . Bruce Wal lace , Ra inier , OR 
Na tal ie Wa lsh , He lena , MT 
John Wiener ,  Laramie , WY 
Mr . and Mr s .  Jim Windh am , Deer Is land , OR 
Mr . K .  L .  Worthingto n ,  Rainier ,  OR 
Fred Yo s t , Washing t on , D . C .  
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VI I .  SUBJECT INDEX 

Agr iculture I I-5 ; I I I-l , 2 , 3 ;  IV-5 , 

6,28 , 71 , 7 3 , 7 4  
Air quality I I -5 ;  II I-I ; IV-13 to 

15 , 71 
Aquatic resources IV-21 to 24 
Archaeolog ic resources IV-9 to 1 1  
Atmosphere IV-13 to 15 , 71 

Bees I I -IS ; I V-4 7 , 4 8  
Bi omass I I -12 
Biosphere IV-IS to 20 
Birds II -6 ;  IV-19, 20 , 26, 27,63,72 

Coasta l zones IV-3 
Cogeneration I I-12 
Conservation I -l , 3 :  II -7 , 8 , 9 : IV-l 

Delay I I-6 
Direct cur rent transmission I I -9 , 1 0  

Electrica l haz a rds I V-l l , 12 , 20 
Electromagnetic fields I I -5 ; 

I V-12 , 13 
El ectrostatic fields I I-5 ; I V-12 , 13 
Endangered s�cies I I I -2 ;  IV-IS 
Envi ro nment , affected I I I 
Envi ronmenta l consequences I I -3 , 5 , 6, 

15 , 16 , 17 ;  IV 
Erosion I I -6, 10 ;  I V-6 , 2 5 , 26 , 71 ,  

72, 7 3  

Fa rmland , prime and un ique I I I -2 ;  
IV-6 

Fisheries I I -6:  I V-16 to 18 , 26, 71 
Floodplains I I I-I ; IV-21 
Forests II -5 ;  I I I -2 :  IV-3 , 19 

Grazi ng II -5 , 16; I I I -2 ;  IV-3 , 6, 4 8 ,  
56, 5 7, 6 6  

Health effects , r isk of II -16: 
IV-13 , 27 to 71 

Her bicides I I -14 to 18 : IV-27 to 

71 , 72 
Histor ic resources IV-9 to 11 
Hu nti ng IV-18 , 20 
Hydrosphere IV-20 to 24 

Ir rigation I I -5 ; I I I -3 ;  IV-5 

Land Use I I -3 , 5 , 10 , 18 ;  IV-3 to 9 ,  
71 , 73 , 7 4  

VI I -l 

Li thosphere IV-24 , 25 

Load , projected I -I ;  I I -7 
Load-center generation I I -II 

Miner a l  resources IV-25 

Navi gable waters IV-23 
Noise I I -5 ;  I V-IS , 72 
Nonconstruction I I-7 

Para lleling I I-3 ; IV- I ,  16 
Polychlo r inated biphenyls 

(PCBs) IV-26 

Range (see Gr a z ing )  
Recreation I I I -I ;  I V-8 , 9 , 26 
Resident ial impacts I I -5 , 11 , 13 ;  

I V-4, 25 
River and Har bor Act IV-23 

River s ,  Wild and Scen ic IV-22 , 23 

Scener y  IV-8 , 9 , 71 
Sed imentation I I I -I ;  IV-17 , 18 ,  

21 , 26 
Silviculture I I I-3 ; IV-7 , 8 , 19 , 71 
Socioeconomic resources IV-l 

to 13 
So ils I I-6 , 15 ;  I V-14 , 25 , 33 , 36 , 37 ,  

38 , 39, 40, 49, 5 0 , 5 8 , 5 9, 71 
Substations I -3 ; I I-l , 17 ;  IV-3 , 

7 , 15 , 16,66,67 ,68 , 70, 71 , 72 

Underground conducting I I -I O  
upgradi ng I I -3 ;  IV-l 
Urban impacts I I-5 , 10 ;  I V-4 

Vegetation 
clea r i ng I I -l , 6, 10 :  IV-7 , 16,18 , 

19, 71 
disposal I I -l , 5 , 13 , 15 ; 

IV-13 to 15 , 71 
management I -3 ; I I-13 to 18 ; 

I V-7 , 16, 18 , 26 to 71 

Water 
qual ity I I -6 , 13 , 15 ;  I I I -I :  

IV-20 , 21 , 24 , 26, 41 , 42 , 50 , 51 ,  
5 9, 60 , 69 , 7 2  

qua ntity IV-20 , 21 
Wetlands I I I-I ; IV-22 
wildli fe I I -5 , 6,15 ; I I I -l , 2 : 

IV-14 , 16 , 18 to 20 , 26, 27 , 71 , 73 
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41 . NRC C ,  Op e c it . , re fere nce 2 8 .  

42 . NRC C ,  Op e c i t . , re ferenc e 28 . 

43 . NRCC , Op e c it . , reference  2 8 .  

44 . NRC C ,  Op e c i t . , re ferenc e  28 . 

45 . L .  A .  Norri s and D .  G .  Moore , "Fore sts  and Range land s  as Sourc es 
o f  Chemica l Pol lutant s , "  Non-Point Source s  o f  Wat er Pol l ution ,  
( Corva l l is , OR : Wa ter Resour c es Research Ins t itute , Oregon State 
Univer

'
s i ty ,  1976 ) .  

46 . NRC C ,  Op e c i t . , re ferenc e  28 . 

47 . Dow Chemica l Company , Phenoxy Herb ic ide s  Re ferenc e  Information 
( Mi d l and , MI : Dow Chemical  Company , 1972 ) .  

4 8 .  Norris  and Mo ore , Op e c it . , reference  45 . 

49 . The Na tional Ins t i tute for Occupa t iona l Safety and Hea l th ( NIOSH ) , 
Registry o f  Toxic Effec ts o f  Chemic a l  Sub s tances  ( Department o f  
Heal th , Educat io n ,  and We l fare , pub l icat ion n o .  7 9 -100 -2 , 197 9 ) 
p .  124 . 

50 . U . S .  Forest  Servi c e ,  Region 6 ,  Vege tat ion Management wi th 
Herbi c ides  En i ronmental  Impac t Statement ( Port land , OR : 
U . S .  Department o f  Agriculture , 1974 ) .  

5 1 . NRC C ,  Op e c i t . , re ferenc e 28 . 

52 . Environmenta l Protection Agency , Wat er Qual ity Offic e ,  Wat er 
Qua l i t  Cr i ter i a  Da ta Book,  Vo lume I ,  Or anic Chemical  Pol lut ion 
of Fre shwat er Wa shing ton , D . C . : U . S . Government Print ing Office , 
197 0)  • 
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53 . u . s .  Fore s t  Servic e ,  op . c i t . ,  referenc e  5 0 .  

54 . u . S .  Fore s t  Servi c e ,  op . c it . , re ferenc e 5 0 .  

5 5  • N RC C ,  op . c it . , re f e re nc e 2 8 .  

5 6 .  NRC C ,  Op e c i t . , re ferenc e 28 . 

5 7 .  N RC C ,  Op e c i t . , re ference  2 8 .  

5 8 . NRC C ,  Op e c i t . , re ferenc e 28 . 

5 9 .  NRC C ,  Op e c it . , reference  2 8 .  

60 . NRC C ,  Op e c i t . , re ferenc e 28 . 

61 . NRC C ,  Op e c it . , referenc e  2 8 .  

62 . u . S .  Fore st  Servi c e ,  op . c it . , re ferenc e 50 . 

63 . NRC C ,  Op e c i t . , re ferenc e  2 8 .  

64 . NRC C ,  op . c i t . , re ferenc e 28 . 

6 5 . NRC C ,  Op e c i t . , referenc e  2 8 .  

66 . NRC C ,  Op e c i t . , re ferenc e 28 . 

6 7 . NRC C ,  Op e c it . , referenc e  2 8 .  

68 . Dow Chemical Company , Op e c i t . , re ferenc e 47 . 

6 9 .  M .  Cranmer , "Toxico logy o f  Fami lies  o f  Chemica l s  Used a s  
Herbic ides 1 n  Fore stry , "  Sympo sium on the Use  o f  Herbic ides 1n 
Fore s t ry ( Washington ,  D . C . : USDA , 1978 ) . 

70 . NRC C ,  Op e c i t . , re ferenc e 28 . 

7 1 . N RC C ,  op . c it . , re ference  2 8 .  

7 2 . NRC C ,  Op e c i t . , re ferenc e 28 . 

73 . NRC C ,  op . c it . , reference  2 8 .  

74 . Dow Ch emical Company , Op e c i t . , re ferenc e 47 . 

7 5 .  Dow Chemical  Company , Op e c it . , re ference  4 7 . 

7 6 .  Dow Ch emical  Company , Op e c i t . , re ferenc e 47 . 

7 7 .  Dow Chemic a l  Company , Op e c it . , re ference 47 . 
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7 8 .  Dow Chemical  Company , op . c i t .  , re ferenc e  47 . 

7 9 .  U .  S .  Fore st  Servi ce ,  0p . c i t .  , re ferenc e 50 . 

8 0 .  U . S .  Fores t Servic e ,  op . c i t .  , re ferenc e  5 0 .  

81 . U .  S .  Forest  Service , 0p . c i t . , re ferenc e 50 . 

82 . Environmenta l  Protec t ion Agency , Reg ion X ,  Silvicul t ural Chemica l s  
and Pro tec t ion o f  Wa ter Qual i ty ( Washing ton , D . C . : EPA , 1 9 7 7 ) .  

83 . L .  A .  Norri s ,  Beh avi or and Impac t o f  Some Herbic ide s �n th e Fores t 
( U . S .  Fore s t  Servi c e ,  1 9 7 5 ) .  

84 . Vel s ic o l  Chemica l  Corporat ion , Banve l Environmental  Impac t 
Statement Out l ine ( Ch icag o ,  IL : Ve l s icol  Ch emical Corp . ) .  

8 5 . L .  A .  Nor ri s ,  "Dicamb a Res idue s in Streams Aft er Fores t Spray ing , "  
Bu l l e t in o f  Environment al  Cont aminat ion and Toxico l ogy, Vo l .  13 , 
No . 1 ( New Yor k :  Spring er-Verl ag ,  Inc . , 197 5 ) .  

8 6 . U .  S .  Forest  Service,  0p . c i t . , re ferenc e 50 . 

8 7 . U . S .  Fore s t  Servic e ,  op . c i t .  , re ference  5 0 .  

88 . Ve l s i co l  Chemical Corpora tion,  0p . c i t .  , re ferenc e 84 . 

8 9 . Vel s ic o l  Chemical Corporat ion,  0p . c i t . , referenc e  84 . 

90 . U .  S .  Forest  Servi ce ,  0p . c i t .  , re ferenc e 50 . 

9 1 - Vel s ic o l  Chemical  Corporation,  Banve l Herbicide Genera l Bul le t i n ,  
No . 5 21 -2 ( 19 74 ) .  

9 2 .  Ve lsicol  Ch emica l  Corpora t ion , 0p . c i t . , re ferenc e 84 . 

93 . U . S .  Fores t Servic e ,  op . c i t .  , re ferenc e  5 0 .  

94 . Ve lsicol  Chemical Corporat ion ,  op . c i t .  , re ferenc e 84 . 

9 5 . Vel s ic o l  Chemical Corporat ion , 0p . c i t . , re ference  84 . 

9 6 .  Ve l s ic o l  Ch emica l  Corpora tion ,  0p . c i t . , re ferenc e 84 . 

9 7 . Vel s icol  Chemical Corporat ion , 0p . c it .  , re ferenc e 84 . 

98 . U .  S .  Fore st  Servi c e ,  0p . c i t .  , re ferenc e 50 . 

9 9 .  U . S .  Fore s t  Servic e ,  op . c i t .  , reference  5 0 .  

100 . Ve l s i c o l  Ch emical  Corpora tion , op . c i t .  , re ferenc e 84 . 
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10I . u . s .  Fore s t  Service ,  op . c i t .  , re ference 50 . 

102 . u. S .  Fore s t Servic e ,  op . c i t . , re ference 50 . 

103 . u .  S .  Fore s t  Service,  op . c i t .  , re ferenc e 50 . 

104 . u . S .  Fore s t  Servic e ,  op . c i t .  , re ference  5 0 .  

105 . H .  W .  Lorz , e t  a l , Ef fects  of  Se lec ted Herb ic ides on Smo l t in� o f  
Coho Sa lmon (Washing ton , D .  C .  : Environment al Pro tec t ion Agency ,  
197 9 ) . 

106 . Ve l s ico l Ch emical Corpora t ion , op . c i t .  , re ferenc e 84 . 

107 . U .  S .  Fore s t  Servic e ,  op . c i t . , re ference 50 . 

108 . Ve l s icol  Chemical  Corpora t ion , op . c i t .  , re ference  84 . 

109 . Ve l s ico l Chemic a l  Corporat ion , op . c i t . , re ferenc e 84 . 

1 1 0 .  Na t ional Re search Counc i l  o f  Canada (NRCC ) ,  Picloram: The Effec t s  
o f  Its  Us e as a Herb i c ide o n  Environmental Qua l i ty ( Ontari o ,  
Canad a :  NRCC No . 13684 ) . 

1 1 1 .  NRC C ,  op . c it . , re ferenc e 1 1 0 .  

1 12 .  C .  S .  Wi l l iams , "The  Fa te o f  Tordon Herb ic ides Containing Picloram 
in the. Eco system" Indu s t ri a l  Vegetat ion Management , Vo l .  3 ,  No . 1 
( 19 71 )  • 

1 13 . U . S .  Fore s t  Servi c e ,  op . c it . , re ferenc e 5 0 . 

1 14 .  U . S .  Fore s t  Servic e ,  op . c i t . , reference 5 0 .  

1 15 . NRC C ,  op . c i t .  , re ference 1 10 .  

1 16 .  NRC C ,  op . c i t . , reference  1 10 .  

1 17 . NRC C ,  op . c i t .  , re ference 1 10 .  

1 18 .  U . S .  Fores t Service , op . c i t .  , re ference 5 0 .  

1 19 .  NRC C ,  op . c i t .  , re ferenc e 1 1 0 .  

120 . NRC C ,  op . c i t . , re ference  1 10 .  

l2 I .  Nor ri s ,  op . c i t .  , re ferenc e 40 . 

12 2 .  NRC C ,  op . c it . , reference  1 10 .  

12 3 .  Norri s and Moore , op . c i t .  , re ference 45 . 
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124 . Nor ri s  and Moore , Op e c it . , referenc e  45 . 

12 5 .  u . s .  Forest  Servi ce ,  Op e c it . , referenc e 5 0 .  

12 6 .  NRC C ,  Op e c i t . , reference  1 10 .  

12 7 .  Wi l l iams , OP e c i t . , re ferenc e 1 12 .  

128 .  G .  E .  Lyn n ,  "A Review o f  Toxicological Informat ion on Tordon 
Herbicides " Down to Earth , Spring 1 9 65 . 

12 9 .  U . S .  Fores t Servic e ,  Op e c i t . , reference  5 0 .  

130 . NRC C ,  Op e c i t . , re ferenc e 1 10 . 

1 3 1 . N RC C , op . c it . , re ferenc e  1 10 .  

13 2 .  u . S .  Forest  Servi c e ,  Op e c i t . , referenc e 50 . 

133 . u . S .  Fore s t  Servic e ,  Op e c it . , reference  5 0 .  

13 4 .  M .  D .  Reuber , M . D . , Carc inogenic i ty o f  Pic10ram ( reprint furnished 
courtesy of Friends o f  the Eart h ,  date unknown ) .  

135 . D .  D .  McCo l l is t er and M.  L .  Leng , "Toxico logy of P i c l oram and 
Safety Eva luat ion o f  Tordon Herb ic ide s , "  Down t o  Earth , Vo 1 .  25 , 
No . 2 .( 1 9 69 ) .  

13 6 .  E .  E .  Kenaga , "Tordon Herbic ides : Eva luation o f  Safety to  Fish 
and Bird s , "  Down to  Earth , Vo l .  2 5 , No . 1 ( 19 6 9 ) .  

13 7 .  Lor z ,  Op e c i t . , re ferenc e 105 . 

138 .  Lor z ,  Op e c it . ,  referenc e 105 . 

13 9 .  McCo l l is t er and Leng , Op e c i t . , re ferenc e 13 5 .  

140 .  u . S .  Fore s t  Servic e ,  op. c it . , referenc e 5 0 .  

14 1 .  NRC C ,  Op e c i t . , re ferenc e 1 10 . 

142 .  Lor z ,  Op e c it . , refere nc e  105 . 

14 3 .  We ed Soc iety o f  Amer ica (WSA ) , Herbicide Handbook of the Weed 
Soc iety of America (Genev a ,  NY: th e W .  F .  Humph rey Pres s ,  Inc . , 
197 0 ) . 

144 . Wa shi ng ton St ate Univer s i ty ,  We ed Contro l Handbook ( Pu l lman , WA : 
Cooperat ive Ext ension Servic e ,  197 7 ) .  

145 . WSA , Op e c i t . , re ferenc e  14 3 .  
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14 6 .  Wa sh ing ton State Un ivers ity , Op e c i t . , re ferenc e 144 . 

14 7 .  Environmenta l  Pro te c t ion Agenc y  ( EPA) , Offic e o f  Haz ardou s 
Material s ;  Produc t ion , Di strib u t ion , Us e ,  and Environment al 1m act  
Po tent ial o f  Se lected Pe st ic ides  Washing ton , D . C . : EPA ,  1 9 7 5 . 

148 .  EPA, Op e c it . , re ference  14 7 .  

14 9 .  WSA , Op e c i t . , re ferenc e 143 . 

150 .  w .  T .  Thomson , Agricu l t ural Chemical s ,  Book I I  ( Davi s ,  CA: 
Simmons Pub l i shing Company ) .  

1 5 1 . Biochemical s  Dept . ,  E .  I .  DuPont de Nemour s and Co . ( DuPo n t ) , 
Ammonium Su lfamate , Te ch nical Da ta Sheet  (Wi lming ton , DE : DuPont , 
197 2)  • 

15 2 .  A. O .  Haugen , IIAmmate l.n the Diet  o f  De er , "  Journal o f  Wild l i fe 
Mana�ement , vo lume 1 7 ,  no . 1 ( 195 3 ) . 

1 5 3  Biochemicals  De p t . , DuPont , Ammonium Sul famate - Fish , Technical 
Dat a  She e t  (Wi lming ton , DE : DuPont , 1 9 6 7 ) . 

154 .  WSA, Op e ci t . , re ferenc e 143 . 

15 5 .  WSA, Op e c i t . , re ferenc e  143 .  

15 6 .  WSA, o.p . c i t . , re ference 143 .  

15 7 .  NRC C ,  op . c i t .  , re ference  2 8 ,  p .  144 . 

15 8 .  NRCC ,  Op e c i t . , re ferenc e 28 , p .  1 5 2 .  

15 9 .  WSA,  Op e c i t . , re ferenc e 143 .  

1 70 . NRC C ,  Op e c i t . , re ferenc e 28 , p .  80 . 

1 7 1 .  WSA,  Op e c i t . , referenc e  14 3 .  

1 7 2 .  WSA, Op e c i t .  , re ferenc e 143 . 
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Metropolitan Service Dis trict of Portland 
Fr iends of the Earth,  Washington , D . C .  
Pet er-Billy Glen Tree Farm , Inc . 
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Regional P lanning C ouncil of C lark County 
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OREGON PROJECT N01!F!CAT;ON AND REVIEW SYSTEM 
STATE CLEAR INGHOUSE 

Intergovernmental Rel a tions Divi sion 
Room 3 0 6 , S tate Library Bui lding 

Salem , OR . 9 7 3 10 , Phone : 3 7 8- 3 7 3 2  
To l l  Free N urnber- - 1 - 8 0 0 - 4 S 2 - 7 8 l 3  

PROJECT ACKNOWLEDGEMENT 
APPl I CANT : ---=B::..p:..:.A 

____________ __ _ 

PROJ ECT T I TLE : -=..:1 9:.....::8:.::.l_=P�g..:...m_=B_P_A 
_________ _ 

DATE RECE IVED : De cembe r 7 ,  1 9 7 9 

PNRS # : _----.:... _____________ _ 

Your pro j ect has been a s s igned the file title and number that 
appe ar above . Use this reference in a l l  future corre spondence 
regarding this pro j ect . 

D 
D 
D 
D 
D 

D 

Initial 3 0 -day State C l e aringhou se review of your Notice 
of Intent began on the above date . 

The ' 3 D -d ay State C l e aringhouse review o f  your final 
app l ication began on the above date . 

Initial 3 0 -day S tate C l earinghouse review o f  this HUD 
Hou sing pro j ect began on the above date . 

Initial 3 0 -day State C l earinghouse revi ew o f  your Direct 
F ederal Deve lopment pro j ect began on the above date . 

The 3 0 -day S tate C l earingho use review o f  your final 
Enviro nmen tal Impact Statement began on the above date . 

I n i t i al 4 S -day State C l earinghouse review o f  your dra ft 
Environmental Impact Statement began on the above date . 

The 4 S -day S tate C l earinghouse review o f  your State P lan/ 
Amendment began on the above date . 

Your pro j e ct mus t also be s ubmi tte d to the af fe cte d  are a 
wide cle aringhouse s for review . 

I f  you have que s tions or need as s i s tance , contact the 
S tate C le aringhouse at the ab ove addre ss and te lephone 
number .  

1 



{\;lO N TANA HISTOR ICAL S O CIETY 
H I STOR I C  PRES ERVAT I ON OFF ICE 

225 NORTH ROBERTS STREET . (406) 449-4584 . H ELENA. MO NTANA 59601 

Decembe r 1 2 ,  1 97 9  

Env i ronmen t a l Man age r 
Bon n ev i l l e Powe r A dm i n i s t ra t i on 
Box 362 J - SJ 
Po r t l a n d , O regon 97208 

Dea r S i r : 

Y o u r  D ra f t  E n v i ronmen ta l I mpac t  S t a t emen t ,  P ropo s e d  F i sca l � � P rog ram p ub l i ca t i on da t ed S ep t embe r 1 97 9  i n d i ca t es yo u r  know l edge 
of and f a m i l i a r i ty w i t h Sec t i on 1 06 of t he N a t i on a l H i s to r i c  P re s e rv a t i on 
Ac t of 1 966 , Exec u t i ve O rd e r  1 1 5 93 , a n d  t he Adv i so ry Counc i l  on H i s t o r i c  
P re s e rv a t i on Regu l a t i on s  a t  36C F R800 . I f  yo u p roceed acco rd i n g to t he 
s t ep s  o u t l i n ed on pages 4 5 , 46 , a n d  4 7  you w i l l  have comp l i ed w i t h  t he 
fede ra l req u i remen t s . 

' I  l oo k  fo rwa rd to con s u l t i n g w i t h  you on yo u r  Mon ta n a  un d e r ta k i n g s . e 
S i n c e re l y  / 

��t 
Ac t i n g  S P O  

RA /T F / p r b  
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Grand Centra l  on the Par k . 2 1 6  F i rst  Avenue South . Seat t le ,  Wash. 9 8 1 04 . 206/ 464-7090 

Puget Sound Counc il of Governments 

D e c emb er 1 9 , 1 9 7 9  

John Kiley , Environment al Manag er 
B onnevi l l e  Power Admin i s tra t i on 
P . O .  Box 3 6 2 l - SJ 
Portland , Oregon 9 7 2 0 8  

RE : D E l S  - FY 1 9 8 1  Program 

D e ar Mr . Kiley : 

Thank you for th e opportunity t o  revi ew the draft E I S  
o n  BPA ' s  propo s e d F Y  1 9 8 1  program . S ince the program 
do e s  no t include proj e c t s  that wou l d  affec t our region , 
we have no comment s at th i s  t ime . We wi l l  look forward 
to reviewing draft environmen tal impac t s t atement on 
the indivi dual proj e c t s  propo s ed in future years in 
th i s  ar ea . '  

���:� 
Mart KasK 
Execut ive Director 
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Metropolitan Service District 

RiCk Gustafson, 
Executive Officer 

AlSO Council 
Mike Burton, 

Presiding Officer 
Distnct 12 

Donna Stuhr, 
Deputy Presiding 
Officer 
District 1 

Charles Williamson 
Distnct 2 

Craig Berkman 
Distnct 3 

Corky Kirkpatrick 
District 4 

Jack Deines 
District 5 

Jane Rhodes 
Distnct 6 

Betty Schedeen 
Distnct 7 

caroline Miller 
District 6 

Cindy Banzer 
District 9 

Gene Peterson 
District 10 

Marge Kafoury 
District 11 

5 2 7  SW Hall Portland, Oregon 97201 503/2 2 1 - 1 646 

D e c em ber 2 0 , 1 9 7 9  

E n v i r onm e nt a l  Manag e r  
Bonne v i l l e  Pow e r  Adm i n i s t r a t i on 
P . o .  Box 3 6 2 1  - SJ 
Por t l an d , O r egon 9 7 2 0 8  

D e a r  S i r :  

Re : A r e aw i de C l ear i ng h o u s e  Rev i ew 
B PA DE I S  FY ' 8 1 P r o g r am 
Met r o  F i l e  # 7 9 1 2- 4  

We h e r e by r e qu e s t  an e x t en s i on t o  the r ev i ew p e r i o d  for 
the BPA DE I S  to pr o v i d e  s u f f i c i e n t  t im e  for our C o u n c i l  t o  
compl e t e  i t s r ev i ew .  

W e  ho pe t h e  r eque s t e d  e x t en s i on w i l l  not c a u s e  u n d ue 
i ncon v en i ence . 

S i nc e r e l y , 

. ,.. ,. • I 
( 

D e n t on U .  K en t  
C h i e f Adm i n i s t r a t i ve O f f i c e r  

DUK : MCH : s s 
6 4 l 2/D4 
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t-'lr . Ray Fo leen 
Bonnevi l l e  Power Admi ni s tr a tion 
P . O .  Box 3 6 21 
Portland , Oregon 9 7 2 0 8 

Dear Mr . Foleen : 

f - - -- -- - i--A-�t--jo--"-Tak-- -.-----, ----� 

-�, _�V � �_  Mlrff�f��\"�' OAA':f'tCWu, 
, , iy om. 

i==-- -�- !------ ----�=--�---' ---
I=i.�==--==�-���_=-_��� ___ : 

I have read yo ur report , " Dr a f t  Envi ronmental I mpact 
S ta tement ,  Bonnevi l l e  Power Admini stration"  Propo sed Fis ca l  
Year , 1 9 81 Program , . S ep tember 1 9 7 9 .  

On page 4 9  o f  the r epor t ,  i t  is s ta ted : " The h erbic ides l i s ted 
by BPA and l i s ted in Tab l e  4 o r  very low in toxi city to 
anima ls and humans . "  I looked a t  Table 4 ,  and a l l  the herbicides 
noted are poi s ons and in fact produce very serious hea l th ef fects 
a t  do ses used . 

Package on Hea l th E f fe c ts o f  2 , 4 - 0  and P i cloram 

We have had comp laints from severa l  parts o f  the nation 
about how expo sur e  to 2 , 4- 0  caused people to los e  their babies . 
This f i ts we l l  wi th l abor a tory data , showing tha t  2 , 4- 0  c auses 
bleeding both in the adul t human and a l so in all the organs 
of  the f etus . 

Furth ermore , p i c loram has been found to be a so l i d  c an c er 
c ausing chemi ca l ,  with severe impac t  upon many body organs , 
as you can see from the enclosed s tudy by Dr . Me lvin Reuber 
o f  the F rederick Cancer Res earch Center (part of NIH )  • 

We hope tha t  you can revi s e  thi s  s ec tio n to ac curately 
ref l e c t  wha t  is known about these chemi ca l s .  For examp le , 
the U . S .  Fores t S ervi ce presently be l i eves tha t  2 , 4 - 0  i s  so 
dangerous tha t  they have i s s ued new regul a tions to curtai l i ts 
us e .  S econdly , For e s t  S ervi ce manager s be l i eve that p i c loram 
" i s  a r ea l ly tough chemi ca l " .  A lo t o f  peop l e  are i n j ured by it . 

Aerial Application o f  Herbicides 

You know a s  wel l  as I tha t  it is impo s s ible to app ly 
herbi cides f rom the air wi thout tre s spas sing upon property 
owners a l l a long the r i ght- o f-way . 

Thi s tre sspass si tuation ha s go tten so bad in some s tates 
such as Wes t  Virgini a that dra s ti c  changes in the regulations 
have been adop ted by the Public S e rvi ce Commi s s ion . They have 
thousands of victims in We s t  Virgini a from powerline aeri a l  spr ay . 

Cummit/eLi {() [he preserI'Ul/Utl. reSIOWIlOfl. and rnr;m'al LISe uj' lhe ecosphae 
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Bonnevi l l e  Power has a lo t o f  v i c tims too . Unfor tuna te ly , 
I have had to repr e s ent them . 

I would like to reque s t  tha t  yo u  halt al l aeri a l  spray 
of herb i c i de s  on your ri ght o f  way s .  We have peti tioned the 
Federa l  Avi a tion Admin i s tra tion and the Environmenta l Pro te c ti o n  
Agency to d o  j us t  thi s , but w e  hope tha t  you wi l l  be re spon s i ve 
to the s i tuation so tha t i t  do es no t have to be forced on you . 

I n tegra ted Weed Management 

As you may know , s e l ec tive brush management i s  less expen sive 
than herbi c i de spraying , redu cing annual cos ts by abou t 7 5  percen t . 

Bonnevi l l e  Power could help uti l i ti e s  acro ss the na tion , 
as a federal agency , to deve lop better vegetation me thods that 
co s t  l e s s  money than spraying . 

I am enc los i ng a paper on what can be done wi th se l e c tive 
brush management . I c an loca te s ome experts for you i f  you 
canno t manage i t  your s e l f .  

The Pres iden t ' s  Environmental Mes s age of 1 9 7 9  

The Pres ident i n  his mes sage o f  1 9 7 9  s tr e s s ed i ntegrated 
pes t managemen t ,  and direc ted agenci es to deve lop progrruus . 
I thi nk tha t your environmental impac t  is  bas i ca l ly a s lap 
in the face to the President , s i nc e  i t  contemplates i gnoring 
wha t  can be done to s ave money w i th s e le ctive brush management . 

We urge you to recons ider your program , and rewri te your 
s ta tement to at l e a s t  bring i t  up to the pres ent s tandard o f  
programs of the U . S .  For e s t  S ervi c e . I f  you c an ' t  meet the i r  
s tandards , you are r unning a very poor show indeed . For s tarter s , 
you need much better control over your herb i c i de program . 

c .  S ecretary Duncan 
c .  CEQ 

With b e s t  regards , 

J. 

' . /' 
Erik Jans son 
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l"lr . John Kelley , Znvironmental i-1anager 
30nneville Power Administration 
P. O. Box 3621 -SJ 
Portland , Oregon 97208 

Dear Sir: 

Till�T.ook , Oregon 
January 22 , 1 980 

I am writing to you in regard to the subject Draft Environmental Impact S tate
ment , BPA , Proposed Fiscal Year 1 981 , Printed September 1 979.  

H y  concerns are the proposed routes for the ne\'l construction from Alston-Keller 
Substations . 

The present line runs directly through the middle of our Tree Farm , from the 
south 1/4 corner to the north 1/4 corner. We own all of Sec . 4 T4N-R3\v-�·J . M .  

This right-of-way is 200 feet wide and a mile long . This land is neutralized 
forever. There is too much land being taken out of timber production in this 
area by projects of this nature . 

Columbia County is recognized as the finest Douglas Fir growing area in the 
Douglas Fir region. This is not only my opinion , but that of foresters in 
general . 

�Je hc.ve o"med and managed our tree farm for forty years. It  was the first 
tree farm certified by the American Forestry Association in Columbia County 
and it has made continuing log production to the forest industries of the 
area. 

None of \'le timber land O\mers can afford the luxury of the neutraliz01tion of 
more of our lands . I t ' s  time for better utilization of present rights-of-ways , 
even to the stacking of lines \.;hich you are doing in other areas . 

I vigorously oppose any additional 'tlidths of rights-of-ways through this area. 

GH/ls 
Copies: 

Sen.  Hark Hatfield 
Sen .  Robert Pacb.;ood 
Rep. Al Ullman 
Rep. Les AuCoin 
Rep. Jim \'Jeaver 
Rep. Bob Duncan 
:Olr . Kay VanNatta 
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Respectfully , 

Glen F .  Hawkins , President 
Peter-Billy Glen Tree Farm , Inc . 
531 0 Netarts High\.;ay 
Tillamook , Oregon 971 41 

Ph: 503-842-61 36 



Mr . John Kelley , Envi ronmental Manager 
Bonne ville Power Adminis tration 
P .  O .  Box 3621 -SJ 
Portland , Oregon 97208 

Dear S i r :  

Tillamook , Oregon 
January 22 , 1 980 

" 

I am writing to you in regard to the sub j ec t  Draf t Environmental Impact Stat e
ment , BPA , Proposed Fisc�l Year 1 98 1 , Printed S ep t ember 1 97 9 .  

1-\y conc erns ar e  the propo s ed rou1:es f o r  the n e.,l c ons tr-.l :: t ion from Alston-Kell e r  
S ubstati ons . 

The present line runs dir�c tly through the middl e  of our Tre e  Farm , from the 
south 1/4 c orner to the north 1 /4 corner. We own all of S ec . 4 T4N-R3W-W . M .  

This right-of -... lay i s  2 00  feet wide and a mile long . This land is neutralized 
forever . 'I'h�re is too :nu ::h land b eing taken out of t imber produc t ion in this 
area by pro j e c ts of this nature . 

Columbia C ounty is rec obni zed as the f inest Douglas Fir gro1,oling area in the 
Douglas Fir region. This is not only my opinion , but that of forest ers in 
general . 

He have c.,.med and managed our tree faro for forty years . I t was the first 
tree farTI c ertified b y  the American Forestry Assoc iation in C olu.'!!bia County 
a.:r..d i t  has made c ont inuing log Froduc t i on to the forest industries of the 
area .  

Non e o f  H e  t imber land o\mers can afford the luxury o f  the neutralization of 
I!Iore of our lands . I t ' s  time for b e t t er u tilization of present r ights-of-1,oIays , 
even to the stacking of lines \·!ll ich yO'..l are doing in other areas . 

I vigorous2.y oppose any adcii tional \·Jid ths of rights-of-ways through tcis area . 

GH/ls 
Copies : 

S en .  :'!ark Ha tfield 
Sen. Robert Packi.,rood 
Rep . Al ulL!'!aIl 
Rep .  r.es AuCoin 
Rcp . hr., Heaver 
R ep. I}o o  Dl1r�c;-1:n. 

8 

Glen F .  Ha\.,rkins , President 
Pet er-Billy Glen Tree Farm , Inc c 
:;Y1 0 !; e t,u-ts Highway 
Tillareook , Oregon 971 41 

Ph: . 503-2·42-61 36 
. . � 



U N i T E O S T A T E S D E j:) A. R T M E N T  OF T H E ! N T E R I O R  _ B O N N E V I L L E  P O W E R  A O M I N I S T R A T ! O N  
C O N F E R E N C E  A N D  T E L E P H O N E  CA L L  R E P O R T  Date .January 2 2 ,  1980 

Jack Kiley - SJ 
TO: �:6K�2G{i6{� 

FROM: ::l obe rt J .  G ilbe rt - OPS 

C C :  0 Joh..."'1 �ooson - ERA 
o Vern ·N Hliams - 3TIIT 

Inc l ude all telephone calls and conferences of import an c e  b earing upon polic ie s , 

c u stome r or public relations, but excl uding those purely t e c hni cal in nature. 

� 
o 
=:J 
o 
:=J Official F He - OPE 

O U T S I O E  C A L L E R O R  C O N F E R E E 

La rry Conra d ,  Sr .  Flann r 
Columbia County Plan-

S U M M A R Y  O F  D I S C U S S I O N  

ning De partment Subje ct : Allston/Portland Area Se rvice 
'Jourt �ouse 
S t .  Helens , Ore gon 
Phone 397-1 501 

<If 

Larry and I discussed the above subj e c t  on January 21 . He 
pointe d  out that they noticed our newspape r ad for the publ ic 
meeting , which prompted them to reque st a copy of our Fiscal 
Year 1981 Environmental Impact Statement . He sugge ste d that 
in the future we send our EIS to the Planning staff , since 
it was nece ssary f or him to call BPA and re que st the FY-1981 
EIS . 

The y  have two c omments on the subj ect  ElS : 

( 1 )  The ir calculati ons indicate that if BPA were to  
e stablish a new corridor through the county , it woul d 
pe rmanently remove approximately 900 ac res  of fore st 
land. 

( 2) They are concerne d  ove r the impact of placing a steel 
tower within Hudson Park in the C ityaf Rainier .  

During our January 17th publ ic meeting in Rainie r ,  the audience 
inquire d about future publ ic input to the subj e ct proj e ct .  My 
re sponse was that we may have a dditional publ ic  involvement in 
the ElS . I state d that we brought this me s sage back to BPA 
for conside ration . 

During the publ ic mee ting , C ounty C ommis sioner Marion S ahagian 
expresse d  concern ove r the short time f rame (January 31 , 1980) 
for comments . We will extend this dea dline to  the C-FAC ' s 
(C iti zens ' Public A dvisory C ommittee s )  until February 1 5 ,  1980 . 

"" Earlier in the telephone conversation,  I vis ited with a secre
>.' tary in the office of the C olumbia C ounty Planning Dire ctor , 

Bryan Christ ian . S onj a gave us the fol l owing information on 
the status of the seven C-PAC ' s  within C olumbia C ounty :  

( 1 )  Clat skanie-Quincy �-PAC : 

C hairman: Richard 1arsen , F .  O .  Box 306 , C la :skanie 
9701 6 .  C ommittee will mee t  the last "Nedne sday o r  
Thursday o f  ,January. Ble ction '.'1 ill be he ld , bu � �lr. 
Mr .  Larsen w�ll st ill be with the group , so it will  be 
OK to add re ss mate ria l to ':1im . 

9 S P A  1 5  R"v . June  t 9 0 7  



U N I T E D  S T A T E S D E P A R T M E N T  O F  T H E I N T E R I O R  _ 3 0 N N E V I L L E  P O W E R  A O M I N I S T R A T I O N  

CO N F E R E N C E  A N D  T E L E P H O N E  C A L L  R E P O R T  Date Jan . 22 , 1 980 

J a ck Kiley 
TO: ®nx��K�XX��K 

F ROM: R .  ,J . Gil bert 
Page 2 

c c :  0 
o 
=:J 
o 

Include all telephone calls arui confe re n c e s  of import ance b earing upon polic ies , 

custome r or public  relations, but excl uding those purely t e c hnical in nature. 

-' -

n L...J 
::=J 

O U T S I D E  C A L L E R  OR C O N F E R E E 

1a rry C onra d 
C olumbia C ounty Planning 

De pa rtme!li:; 

S U M M A R Y  O F  O I S C U S S I O N  

(C ontinue d from Page 1 )  

( 2 ) Birkenfel d-M ist C-PAC : 

Chairman : Robe rt Van Natta ( attorney) , Route 1 ,  Box 560 , 
Rainier 97048 . This committee held  the ir elect ion last 
week . 'Nill be mee t ing again the se cond or third Thursday 
of Fe bruarJ • 

( 3 ) Rainier-Fernhill C-PAC : 

Cha irman: Don DaviS , Route 3 ,  Box 1 240-A , Rainie r 97048 . 
This c ommittee is meet ing on J anuary 2 2 .  OK to addre s s  
mate rial t o  M r .  Davis , as he will still be o n  the commi� 
whethe r he is chairman or not . 

( 4 ) S cappoose-Spit zenberg C-PAC : 

Chairman: F re d  Bartel , Route 1 ,  Box 324 , S cappoo se 970 5 6 .  
This c ommittee will meet  Monday evening , J anua ry 28 . Mr. 
Barte l ' s te rm expire s this year and he might not be re
elected chairman.  

( 5) S t .  Helens-C olumbia C ity C-PAC : 

Chairman:  �lr. Voris Probst , P . O .  Box 27 5 ,  St . Hel ens 
97051 . The ir ele c t ion has oeen hel d .  

( 6 ) Tide C reek C-PAC : 

Chairman: Roger Nichol s , Route 1 ,  Box 564 , Rainie r 97048 . 
This committee ha s held  its  ele ction , and will not me e t  
again until some time in February . Chairman may have dif
ficulty in gett ing t ouch with members . 

( 7 )  U ppe r Nehalem Valley C-PAC : 

Chairman: R ichard � .  Fle tche r ,  M ist S tar Route , Box 1 6 ,  
Ve rnonia 97064 . r.lr .  Fle tcher  may not be the new chairman 
fO:"�OWing t�� ir ele c�ion ,  but '.'Ii�l Si:;il�

, 
0: �, corn:nittee e 

me:noe r ,  a s  nlS ::;erm "oes not eXplTe unt lJ. 1.9o-L . 

1 0  
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U N I T E O  S T A T E S O E P A R T M E N T  O F  T H E I N T E R I O R  _ e O N N E V I L L- E  P O W E R:  A O M I N I S T R A T I O N  

C ON F E R E NC E  A N D  T E L E P H O N E  C A L L  R E P O R T  Date J a n .  2 2 ,  1 930 

J a ck Kiley 
TO: \l�X9Jx.w�);3(®rn�Xr� 

F ROM: R .  J .  G il be rt 

Page 3 
c c :  0 

o 
--, '---.J 

In c lude all tele phone calls arui conferences of import ance b earing upon p oli c ie s , 

custom e r  or public relatio ns ,  but excl uding those purely t e chnical in nature. 

D 
o 
D :-l -i 

O U T S I D E  C A '- '- E R  OR C O N F E R E E 

Larry C onrad 
C olumbia C ounty Planni� 

De partment 

S U M M A R Y  O F  D I S C U S S I O N  

( C ont inue d f rom Page 2 )  

S unj a sugge s t e d  that we wri te a cove r  l e t t e r  t o  ea ch of the 
seve n  C -PAC c ha irmen to a c c ompany the ir copy of t he gre en 
EIS FY-8l book , a dviSing that BPA nee ds the ir c omments by 
Fe bruary 1 5 ,  1980 , and a sking that t hey ge t in touch with t he 
membe rs of the i r  c ommi t te e . 

RJGil bert : e j  

1 1  
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G). United State. 
i' .. Department 01 . Agriculture 

Soi l  
COMs@rviltion 
Servic@ 

En v i ronme n ta l  Manager 
Bo nnevi l l e  Power Admi n i s t rat i on 
P .  O .  B o x  36 2 1  - SJ 
Portl a n d , O regon  9 7208 

Dear Si r :  

Room 345 
304 No rth 8th Stree t 
Bo i s e ,  I da h o  83702 

Janua ry 2 2 , 1 980 

My s ta ff ha s re v i ewed you r  F i s cal  Yea r 1 981 C on s t ru c t i o n  a n d  M a i nten
ance Program Draft Envi ro nmental  I mpact Sta teme n t  a n d  h a ve the  
fo l l owi ng  comme n ts : 

Any ma i n tenance program,  parti c u l a rl y  s prayi ng  o f  ri g h ts -of
way , s h o u l d be corre l ated  wi th pri vate l a ndown e rs u s i n g  
. th o s e  l a nd s for gra z i ng  purpo s e s . Long ra n ge p l a n s  s ho u l d 
b e  deve l ope d s o  gra z i n g  and  s p rayi ng  wou l d not be i n  con -
fl i c t .  

We wi s h  t o  thank you for the opportuni ty to rev i ew a n d  comme n t  on 
your cons tructi on a n d  ma i n tenance p rogram envi ronme n ta l  i mpact 
s t a teme n t . 

S WlFe re l y ,  , , _ 

( ,L V� i  )Jl1� � ;r� j I 
, I 
�o s I .  Ga rri s on ,  J r .  
State Con serva t i on i s t  

1 2  



COLUMBIA COUNIY SCHOOL DISTRIcr NO . 13 
Rainier , Oregon 

R E S O L U T I O N 

January 21 , 1980 

WHEREAS , Bonneville P ower Admin i s t ra t ion c onduc t ed a pub l ic 

hearing at Rain ier E l ementary S c ho o l  on January 1 7 , 1 980 , p ro p o s in g  that 

one of their a l t erna t iv e s  wou l d  b e  t o  cons t ru c t  a n ew 500 KV power line 

c r o s s ing p r o p e r t y  own e d  b y  C o lumb ia Coun t y  Schoo l D i s t r ic t  No . 13 that is 

b e ing u s e d  for s c ho o l  purpo s e s ; and 

WHEREAS , the pro p o s e d  line wo uld c r o s s  1 7 5 1  f e et of land 

b e ing f arme d  by the D i s t r ic t ' s  vocat ional agr icul ture c las s e s ; and 

WHEREAS , the S c ho o l  D i s t ri c t  c annot u s e  p r o p e rty under the 

power l in e s  f o r  p lay areas ; and 

WHEREAS , the width of the p r e s en t  righ t - o f -way wou l d  n e c e s -

s a r i ly b e  widened i n  o r d e r  to rep lac e t h e  exi s t in g  power l in e s ; and 

WHEREAS , the power l ines wou l d  c r o s s  and po s s ib ly d e s t roy 

ex i s t in g  we t l ands b e ing developed by the S c ho o l  D i s t r ic t  and 

WHEREAS , the S c ho o l  D i s t r i c t  is n o t  int e r e s t e d  in s e l l ing 

more p r o p e r ty or gran t ing mo r e  eas emen t s ; an d 

WHEREAS , the S c ho o l  D i s t r i c t  wo u l d  b e  expending mo r e  money 

t o  control noxious we eds that grow on power l ine c o rridors ; and 

WHEREAS , it is d i f f i c u l t to make s ound j ud gment s  on t h e  

b a s i s  o f  in f o rma t ion g iven at the hearin g ; 

THEREFORE , BE IT RES OLVED t ha t  the Board o f  D i r ec t o rs o f  

C o lumb ia Coun t y  Schoo l D i s t r i c t  No . 13  p ro t e s t  the p lan that Bonnevi l l e  

Power Admin i s t ra t ion p r o p o s e s  t o  c r o s s  D i s t r i c t  p ro p e r t y  with n ew lines 

and t owers ; and 

BE IT FURTHER RE S OLVED that t he Board of D irec t o rs rec ommend 

that Bonnev i l l e  Powe r Admin i s t ra t ion adop t their p lan " C ' "  and s t ay in 

1 3  



the S t a t e  o f  Was hin g t on by way o f  the Al s t on , Longview and Lexin g t o n  sub -

s t a t ions . 

RES OLUTI ON unanimously ad o p t ed by the B o ard o f  D i r e c t o r s  at S p e c ial S e s s ion 

this 21 day of 

COP IES S ENT TO : 

__ �J�a=n�u�a�r�y� ___ , 1 980 . 

- John Kiley , Env ironmen t  Manager 
Bonnevi l l e  P owe r Admin i s t ra t ion 
P .  O. Box 3 6 2 1  - S J  
P o r t l and , OR 9 7 2 08 

- Hono rab l e  Char l e s  Hanl o n  
O r e g o n  S t a t e Senat e 
S en a t e  Chamb e r  
S a l em , O R  9 7 3 1 0  

- Co lumb ia Coun ty Commi s s ione rs 
C o lumb ia County C o ur thouse 
S t . He l ens , OR 9 70 5 1  

- Pub l i c  Ut i l i t y  Commi s s ion o f  Oregon 
Lab o r  & Indus t r i e s  Build ing 
S a l em , OR 9 7 3 1 0  

- May o r  Be t ty Vi lhaue r 
P .  O .  Box A 
Ra inie r ,  OR 9 7048 

- Hono rab l e  Caro l in e  Magrud e r  
S ta t e  Rep resentat i ve 
C l a t s kani e ,  OR 9 7 0 1 6  

C l e r k , C o lumb ia C oun ty Scho o l  D i s t . # 1 3  
John L .  C e rmak 

C o lumb ia C ounty S c hool D i s t r i c t  No . 13 
P . O .  Box 3 18 
Ra ini e r , O re g on 9 7 048 
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VICTOR AT!YEH 
GO\leRMJR 

Department of Transportation 
PARKS AN D RECREATION DIV IS ION 

525 TRADE STRE ET S . E. ,  SALE M, OREGON 9731 0 

January 22 , 1980 

�1r . John Kiley , Environmental Manager 
Bonneville Power Administration 
P . O .  Box 3621 - SJ 
Portland , OR 97208 
Dear Mr .  Kiley : 

RE :  Bonneville Power Administration Draft EIS - 1981 Program 
( September 1979) 
In reviewing the above document we placed special attention on 

that portion of the EIS concerning the Allston - Portland A�ea 
PEinforcement Study Area 80-1 . Although the EIS recognizes the 
existence of the Sandy River State Scenic Waterway , the report fails 
to inventory or recognize the Clackamas Piver State Scenic Waterway . 
The Clackamas River State Scenic Waterway extends from P�ver Mill 
Dam at Estacada , approximately 15 . 4  miles downstream , to Carver . 
This river segment was added to the State Scenic Waterway system in 
1975 by the Oregon State Legislature . The purpose of the State 
Scenic Waterway system is to protect and enhance the natural , esthe
tic , scenic , fish and wildlife , scientific , and recreational values 
of each individual designated river . 

The Oregon State Scenic \Vaterways Act and the Oregon Transporta
tion Commission ' s  Scenic Watenvay management rules and regulations 
require that no ut ility facilit ies be constructed or improved \vithout 
wri tten notification to the Oregon Transportation Corrrnission . Once 
notification has been made the Commission will evaluate the visual 
impact of the proposal on the scenic waterway . The Corrmission ' s rules 
state : 

" The Corrmission , whenever practicable , will require the 
sharing of land and airspace by such facilities and utilities . 
All permissible transportation facilities and utilities shall 
be so located as to minimize impairnEnt of the natural beauty 
of the scenic waterway . For example , it will be desirable to 
place electrical and telephone lines underground wherever 
reasonably practicable . T T  ( emphasis added ) 
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Mr .  John Kiley 
January 22 , 1980 
Page 2 

The Clackamas River State Sceni c Waterway is presently crossed 
by a major Bonneville Power Administration transmission line j us t  
upstream of Barton County Park . We would encourage your agency to 
give strong consideration to locating future B . P . A .  crossings out-
side of the deSignated sceni c waterway area . However , if this is not 
practical then we would recommend B . P . A .  consider sharing of the 
existing right-of-way and the provision of vegetation screening between 
the transmission towers and the river . 

If your agency has questions or concerns about the Oregon State 
Scenic Watenvay system , please contact me at 378-6500 . 

Thank you for this opportunity to comment . 

JEL : ma  

Enclosure 

cc : State Clearinghouse 
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C n ited States Depart Inellt  of the Inter ior  
O F F l t: E  O F  THE SEt:RETARY 

PAC I F IC :-.iORTHWEST REG IO)i 

500 :-';.E.  :'l u i t nomJh S t ree t .  S u i te 1 69 2 .  Port iJnu.  Oregon ') 7 2 3 2  

ER- 7 9 /1159 

�r . John Kiley 
Environmental �1anager 
Bonneville PO�7er Administration 
P .  O .  Box 3 6 2 1  - SJ 
Portland , Oregon 9 7 208 

Dear Mr . Kiley : 

January 2 5 , 1980 

The D epartment o f  the Int erior has reviewed the draft environmental 
impact statement for the BPA Proposed Fiscal Year 1981 Program . The 
following comment s are provided for your cons ideration when prepar ing 
the f inal do cument . 

General Comments 

The great est adverse impact o f  transmiss ion facilities t o  the general 
public usually is visual and the s everity of impact is magnif ied where 
it occur s  in otherwise undeveloped or agricultural areas . Accelerated 
land development in the Pac ific Northwe st increases the value of re
maining undeveloped lands and farms to the public for visual and 
p sychological relief . This value is present even for unclutter ed 
rural areas that are not particularly scenic because o f  their d imi
nishing supply , esp ec ially in urbaniz ing areas . Presence of s cenic 
features , of cour s e , p laces an addit ional premium on such land s . 

We are pleased to s ee cont inued cons ideration by BPA of paralleling 
and up grading exist ing transmiss ion lines as a means of mitiga ting 
adver s e  visual impacts  of new fac ilit ies . This type of development 
in most  cases has far less adver se impac t on recreation and s cenic 
resources than new transmi s s ion routes . However , the DES is unclear 
as to the extent to which the visual value of undeveloped land , as 
opp o s ed to ec onomic and other cons iderations , is considered in de
c id ing the nec es s i t y  of new rights-of-way . We therefore suggest an 
addit ional alternative in the f inal statement , wherein maximum pos
s ible use is made o f  exist ing corridors . Discuss ion o f  the alt erna
t ive should inc lude an analys is of d isadvantages , including increased 
cost s , and should weigh the s e  against the public benefits  of no t con
struc ting new facilities in undeveloped and agricultural areas . 
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We are concerned that the difficulty in assigning a dollar value t o  
the visual quality of a landscape may lead to undue emphasis  being 
given to short-t erm economic advant ages in dec iding the nec e s s ity 
for new right s-of-way . We urge the dec is ion process  give full con
s iderat ion to the long-term int angible social benefits  of preserving 
visual lands cape qualit y .  In each case where the decis ion is made 
to establish a new transmis sion line route , the DES for the facility 
locat ion p lan should present a full evaluat ion of a ll factors con
s idered , including compara t ive costs  and a descrip tion of int angible 
benefits  f oregone . 

As with programs prop o s ed for previous fiscal years , we cons ider that 
imp lementat ion of the 1 9 8 1  program wil l  be generally beneficial to 
minerals -related industries . Xeanwhile , we urge that BPA and any 
o ther p lanning author ities involved in the propos ed program avail 
thems elves o f  the inf ormat ion contained in the automated data file s  
o f  the Bureau of Mines ' Mineral Industry Locat ion System (MILS) . 
Potential land use conflicts  with mines , quarr ies , or other minerals
related ac tivities might thus be avo ided during the early s tages of 
s electing transmis s ion line rout es and subs tat ion locations . 

Prob lems to be created by proposed line changes are ident ified quite 
c learly in the repor t ;  i . e . , p o s s ible change of land use  patt erns , 
p o s s ible eros ion problems , contamination of streams , an other water 
sources , and effec t s  on wildlife .  These effects are not nec essarily 
des irable t o  the area ; however ,  some o f  these problems already exis t  
with present exist ing line s . The d i s cus s ion of mi tigation o f  prob lems 
created by propo s ed line changes is considered to be too brief in some 
instances . Two examp les are roadways for cons truc t ion and potential 
po llut ion of water sources . 

The proposed program could be  strengthened by including prOV1S10ns for 
water-quality monitoring o f  surface- and ground-water sources draining 
vegetat ion management areas (page 2 0 , item 2)  and storage areas for 
elec trical components containing p o lychlorinated biphenyls or PCB ' s  
(p age 4 9-50 , it em 3 ) . 

The draft statement should consider , at least in a general manner ,  the 
p o t ential for s econdary impacts from increases in irrigat ion as a result 
of the availability of additional power . 

As was noted throughout the subj ect document , proposed construction 
ac tivities may require U .  S .  Coast Guard and Corps of Engineers , U .  S .  
Army , p ermits  for which we have review respons ibilities . Accordingly , 
our comments do not prec lude an addit ional and s eparate evaluat ion by 
the U .  S .  Fish and Wildlife S ervice pur suant t o  the Fish and Wild l i f e  
Coordination Act (16 U . S . C .  6 6 1 , e t  seq . ) .  I n  review o f  permi t 
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app l ications , the Fish. and Wildlife S ervic e  may concur , with. or wi thout 
st ipulat ions , or obj ect to the prop o s ed wo r k ,  depending on specific 
construction prac tices which. may impact fish and wildlife resources . 

Spec i f ic Comments 

Page 2 2 , b e l )  Fish Resources . Al though general impacts  to fish resources 
are discus s ed ,  it should be mentioned that many o f  the potential impacts 
may occur to anadromous spec ies of tremendous value to sport and commer
cial us ers . Furthermore , the bulk of the impact will occur in a sys tem 
(Co lumb ia River and tribut aries ) that already has suffered repeated ad
verse modifications from water development proj ects . Other highly valued 
res ident species occur in the proj ect area and may suffer impacts from 
the proposed actions . We believe this sect ion should be expanded to ad
dress these is sues . 

Page 2 6 . This d is cuss ion on impacts to wildlife is mislead ing and in
comp lete . The most  severe los s of wildlife populations will occur from 
hab itat loss and modification and not increased hunt ing pres sure through 
increas ed access . The statement that minimal impacts will occur to wild
life in farmland and previously dis turbed areas is an unfounded generali
zat ion . Maj or populat ions of many wildlife s pecies oc cur in those areas 
and may be impac t ed by the proposed action . The document should address 
the se issues in a more c lear and concise discuss ion . 

Page 27 , last  paragraph . Losses to small animal populations within the 
right-o f-way may be more than temp orary . If suitab le habitat is not 
available , the species in quest ion will not reestab lish to former levels . 

Page 28 . Bird mortalit ies result ing from power line collis ions have 
been wel l  documented . We do no t consider this los s  p o t ential as ins igni
ficant especially when large concentrations (such as migrating waterfowl ) 
are prevalent near power lines . Admitted ly ,  illegal shootings are a 
serious prob lem but th.e cumulat ive effect o f  collis ions may be a more 
ser ious problem .  We believe your discuss ion should be oriented in this 
fashion . 

Page 3 6 , last paragraph and page 37 , first paragraph . The d i s cus s ion on 
p o s s ible increased growth and development as a result of a new or expanded 
power source and subsequent increased environmental impacts is well noted . 
Specific  areas where this may occur as a result o f  the proposed actions 
should be ident ified . 

Pages 45-47 , Hist orical , Archeological , and Natural Landmarks . The 
Nat ional Reg ister Program has been trans ferred from the Nat ional Park 
Service to the Heritage Conservat ion and Recreation S ervic e ,  and ap
propriate changes in the text should be  made to reflect thi s . 
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Page 5 0 , first paragraph .  The extremely hazardous effects o f  PCB ' s  to 
f i sh and wildlife are well do cument ed , and the p o t ential for ac c idental 
contaminat ion exist s .  He bel ieve it would be far safer for non-PCB 
transformers to be used in the propo s ed cons truct ion in lieu of the 
gradual pha se-out as planned . 

Page 5 1 , Paralleling . The last full paragraph stat es that reliability 
criteria are the principal restrictions limit ing the implementation of 
parallel ing , due t o  the p o s s ib ility of natural calamity and sabotage . 
Because o f  the value o f  paralleling as a mit igat ion measure , we feel 
thi s  subj ect should be expanded in the final stat ement . Data should be 
includ ed indi cat ing the degree to which natural calamities and sabotage 
are an actual p rob lem . Prevent ive measures and the degree to which the 
above factors influence decis ionmaking should be discuss ed . Benef its  
to surveillance o f  single versus mUltiple corridors should be cons idered 
in the FES . 

Page 53 , C .  Other . It would be mo st help ful to list the potent ial 
mitigat ion measure that might be us ed in this do cument in lieu of 
referring the reader to App endix B of the BPA Role EIS , 1 97 7 . 

Page 54 , Unavoidable Advers e  Environmental Impacts , fourth paragraph . 
Impacts to fish resources will also oc cur during maint enanc e .  This 
s ent ence should read , " . . .  that would be  crossed dur ing construction 
and maint enance . "  

Page A-5 2 ,  Appendix A .  The Elmo sub s tation wi ll be  scheduled for 
herbicide weed contro l .  Also , on page A-2l ,  the Kalisp ell-Kerr and 
Hot Springs-Anaconda power line right s-o f-way passing through Lake 
County will be scheduled for vegetation cont ro l . The planned treat
ment is hand cut t ing followed by herb ic ide application to cont rol 
stump sprouting . The Conf ederat ed Salish and Kootenai Tr ibal Council 
has not approved the use o f  herbic ides for vegetat ion contro l .  They 
should be consulted prior to the us e of herb icides in the management 
of p ower line right s -of-way across tribal land . 

Removal of vegetat ion on the exis t ing right-o f-way and on any new or 
enlarged r ight-o f-way is a big problem .  Tall growing vegetation will 
be a challenge whether done by mechanical means or with spray from a 
helicop ter . Control of aerial applicat ion of herbi c ides is very dif
ficult esp ec ially cons idering the large numb er of creeks and wat er 
areas that mus t be  protected from contaminat ion . Mechani cal app lica
t ion is very expens ive though preferable to aerial spraying for en
vironmental as well as legal considerations . 
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Allston-Portland Area SA-8l-l 

We realize that a separat e supplemental environmental impact statement 
will be wr itten for this proposed proj ect ; however , we believe tha t  
comment s are required o n  the information presented in this draft . 

Page 7 ,  Hydrology . In Plan A ,  the line 
Lewis River and East Fork Lewis River . 
3 miles up from the mouth . This should 
statement . The Kalama River would also 

would cro s s  the North Fork 
The Lewis River extends only 
be corrected throughout the 
be cros s ed in Plan A .  

Page 8 ,  first line . Nehalem drainage s t reams are associated with Plan B ,  
no t Plan A.  

Page 8 ,  par . 3 and 4 .  Plan A would also cros s  f lood plain and wet land 
areas in the Vancouver Lake and Rivergate areas . Plan B would cro s s  
f lood p lain and wetland areas at the mouth of the Sandy River . 

Page 9 ,  par . 2 ,  s entence 1 .  The Cowl itz and Coweeman Rivers app ear to 
be out of the area under s tudy . 

Page 9 ,  sentence 3 .  Eulachon and sturgeon ar e also present in the study 
ar ea . 

Page 9 ,  penult imate sent ence .  The Co lumb ia River is also important habi
tat for whi stling swans from fall through spring, and this spec ies should 
be added to those lis ted . 

Page 10 , par . 1 .  There is no ment ion of the Ridgef ield Nat ional Wildlife 
Refuge , which is located along the Co lumbia roughly b etween Vancouver Lake 
and the Lewis River . This waterfowl refuge also receives high use for 
birdwat ching and educat ional purposes . 

Page 10 , last par . The first sent ence should be changed to say that 
the b ald eagle does migrate through and inhabit the area . 

Page 11 , Agr iculture . Agriculture is also found in the Vancouver Lake 
lowlands (Ro s s -River gate line ) . 

Page IS , Recreation . There is no mention of fishing which is a maj or 
recreat ional activity in the area . Species f ished for inc lude salmon , 
st eelhead , cutthroat and rainbow trout , s turgeon , shad , smelt , and 
warmwater game fish . 

Page IS , par . 1 .  Ridgef ield National Wild life Refuge should be  added 
as a waterfowl hunting area . 

Page I S ,  par . 2 .  Other parks in the area include Tryon Creek S tate 
Park and Kelly Point Park on the Willamet te , and Clark County ' s  Moulton 
Falls  Park on the Eas t  Fork of the Lewis . There is al so  a small park 
at Kalama . 

2 1  



Page l6A,  Figure 2 .  
The We stern Cascade 
lab els appear to be 

There appears to be an error on the Plan A figure . 
Foo thills and Eastern Slope o f  the Coast  Range 
reversed . 

Page 21 , Wild l if e ,  Plan A and B .  The discus s ion is c entered only on 
large game mammals . Dis turbance and des truct ion of vegetat ion f rom 
cons truc tion and ma intenance will have adverse impac ts on other forms 
of wildlife , particularly to some resident small game and nongame b irds 
and mammals . 

Page 34 , Potent ial Unavo idab le Adverse Impacts , f ir s t  paragraph . Bas ed 
on the nature and magnitude o f  the proposed cons truct i on ,  we sus pect 
that adver s it ies suf fered by wildli fe populat ions will be  more than 
temporary as op ined in this paragraph . 

Page 3 4A ,  Figure 6 ,  Land Use Summary . Plan A appears to include five 
(not three) maj or river cross ings--Co lumb ia at Kalama , Kalama , North 
and East Forks Lewis River , and Columb ia at Vancouver . Plan B als o 
appears t o  include five cro s s ings (not one) ; namely , the Tualatin , 
C lackamas , the Sandy (twice ) , and the Willamet t e . 

Table 3 ,  Potential Adverse Impacts on Important Resources and Uses 
Within the Planning S tudy Area . The high impact to wildlife within 
the Columb ia River area near Troj an shown in this tab le is no t ind i
cated in the narrat ive account of impac ts  presented on pages 20 , 2 1 , 
and 34 . A change in the text on the referenc ed pages should be made 
to reflect these high impacts . Does the wildlife head ing inc lude fish 
as well or have they been inadvert ent ly omi t t ed ?  

These comments have been prepar ed and presented in the spirit o f  con
struct ive ass istanc e in achieving an accurate and concise final docu
ment . We res erve comment , however , on the p roposed new transmis s ion 
lines and sub stat ion p end ing review of the forthcoming environmental 
document s f or those specific segment s o f  the pro gram . Thank you for 
the oppor tunity t o  review this document . 

S incerely your s , 

.. __ ,r, 

Charles S .  Polityka 
Regional Environmental Of ficer 
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VICTOR AT!YEI-t 
JOV=P."OI'l 

Forestry Department 
O F F I C E  O F  STATE F O R EST E R  
2600 STATE ST R E ET, SALEM , O R EG O N  973 1 0  P H O N E  378-2560 

January 2 5 , 1 9 8 0  

Mr . John K i l ey ,  Env i r onmen tal Manager 
Bonnev i l l e  Power Admi n i s tr a t i o n  
P . O .  Box 3 6 2 l - SJ 
Por t l and , O r egon 9 7 2 0 8  

D ear Mr . K i l ey :  

We app r e c i at e  the oppor tun i ty to r e v i ew your Propos ed F i nal 
Y e ar 1 9 8 1 P r og r am D r a f t  Env i r onme n tal Impac t S t a teme n t  (DEI S ) . 
O ur For e s t  Reso u r c e  S t udy team wo u l d  l i ke to make the followi ng 
comme n ts . 

F i r s t , the BPA ' s F i s ca l  Year 1 9 8 1  Pr opos a l s  requ i r e  the 
p e rmanent r emoval of 1 , 4 0 0  to 1 , 9 0 0  a c r e s  of for e s t  l and f r om 
t imber produc t i on . Removal of th i s  for e s t  l and f r om t imbe r 
produc t i on i s  i n  d i r ec t  con f l i c t  w i t h  the Board of For e s tr y ' s  
pol i cy to conse r ve O r egon ' s  commer c i al for e s t  l and bas e . I n  
t h e  For e s t ry Progr am for  O r egon , the Boa r d  o f  For e s t r y  has 
r e cogn i z ed that the � to a s s ur i ng an adequa te t imbe r s upply 
in t he f u t u r e , e spec i ally w i th the pr ed i c ted 2 2 %  dec l i ne i n  
t imber har v e s t  vol umes by the year 2 0 0 0  ( T imber f o r  O r egon ' s  
Tomo r r ow ) , i s  t he cons e r va t i on of the f o r e s t  l and base . Only 
w i t h  th i s  conse r va t i on o f  the for e s t  l and base can we be 
a s s ur e d  o f  adequate t imber s upply to me e t  the f u t u r e  economi c 
and soc i al nee d s  o f  the people of O r egon . 

The O r egon S t ate Depa r tment of For e s tr y  s tongly 
r ecommends that the BPA take a closer look at 
al t e r nat i ve p roposa l s  wh i ch w i l l  not r emove 
f or e s t  l and f r om t imber produc t i on . 

S e cond , Al t e r nat i ve B ,  for the Al l s ton- Por t l and Ar ea 
Re i nfor cemen t ,  cal l s  for the con s t r u c t i on o f  a 5 0 0  kV l i ne f r om 
the All s ton S u b s ta t i on to K e e l e r  S ubs ta t i on . Th i s  l i ne could 
par a l l e l  an e x i s t i ng l i ne wh i ch pas s e s  thr ough s e v e r al m i l e s  of 
O r egon S ta t e  Depar tment o f  For e s t r y  owned l ands and would 
r e qu i r e  the w i de n i ng o f  the e x i s t i ng r o u t e . 

The Depar tme nt o f  For e s tr y  f i nds al t e r nat i ve B to be very 
uns a t i s f ac tory . C on s t r u c t i on o f  these l i ne s  w i ll have two 
maj or impac t s . F i r s t , the wi den i ng of the e x i s t i ng r o u t e  w i l l  
r emove h i gh s i te for es t l ands f r om t imber produc t i on . S e cond , 
the p r e s e nce o f  these l i nes w i ll s ever ely 
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Mr . John K i l ey 
J anuar y 2 5 , 1 9 8 0 
Page 2 

cons t r a i n  o u r  ab i l i t y to e f f e c t i ve l y manag e the a d j a c e n t  f or e s t  
l and s . H a r ve s t , by a c a b l e  l og g i ng s y s t em , w i l l  b e  impo s s i b l e  
on t h e  a r e a  bor d e r i ng t h e  r i g h t- o f- way r o u t e . T r a c t o r  logg i ng 
wou l d  be pos s i bl e  i n  t h e s e  a r e a s , howev e r , th i s  s y s t em has 
pote n t i a l l y  adve r s e  env i r onme n t a l  e f f e c t s  and t h e r e f or e is not 
a f ea s i b l e  a l t e rna t i ve .  

The O r egon S ta t e  D epar tmen t of For e s t r y  do e s  no t 
f ee l  t h a t  i t  can a f f o r d  to l o s e  t h i s  much f o r e s t  
l and and r e commends t h a t  t h e  BPA con s i de r  an 
a l t e r na t i ve p r opos a l  wh i ch w i l l  not r e q u i r e the 
w i den i ng o f  the e x i s t i ng r o u t e  t h r o u g h  l ands 
owned by t h e  D epar tment o f  For e s tr y . 

T h i r d , and l a s t , the D e pa r tment of Fo r e s t r y  f e e l s  t h a t  the long 
and s ho r t - t erm ec onom i c  impac t s  o f  r emo v i ng t h e s e  1 , 4 0 0  to 
1 , 9 0 0  ac r e s  o f  for e s t  l and f r om t i mber prod uc t i on have not b e e n  
adequa t e l y  d i s c u s s ed . I t  i s  s t a t ed i n  t h e  D E I S  t h a t  " T imber 
f rom t h e s e  for e s t  l ands plays and impor tant and some t i mes 
domi nant role in t h e  econom i c s  of t h e  commun i t i e s  and c o un t i e s  
o f  both s t a t e s  ( O r egon and Was h i ng ton ) , c r e a t i ng j o b s , pay r ol l s  
and ta x e s "  ( p .  1 3  o f  D r a f t  F ac i l i ty Pl ann i ng S uppl eme n t s :  
Al l s t on/Por t l and Ar e a  S e r v i c e ) . Howeve r ,  no a t t emp t s  have b e e n  
m a d e  i n  t h e  D E I S to qua n t i f y t h e  impa c t  o f  r emov i ng t h e s e  ac r e s 
f rom p r o d uc t i on . How muc h w i l l  for e s t r y  r e l a t e d  empl oyment be 
d e c r eas ed and what d e c r ea s e  i n  tax r e v e nue s can each county 
expec t f r om t h e  perma n e n t  r emov a l  o f  t h i s  t i mber ? S i nc e  t h e  
BPA i s  cons i d e r i ng t h e  pe rmanent r emoval o f  f o r e s t  l and , what 
ar e t h e  l ong t e rm econom i c  impac t s  o f  no t hav i ng a s u s t a i ne d  
t imb e r  f l ow f r om t h e s e  l and s ?  

The O r egon S t a t e  D epar tmen t o f  F or e s t r y  r eq ue s t s  
an adequate d i s c u s s i on o f  t h e  l ong and s hor t- t e rm 
econom i c impac t s  o f  t h e  r emo val o f  t h e s e  1 , 4 0 0  to 
1 , 9 0 0  acr e s  o f  f o r e s t  l and on local empl oyment 
and county r e v en ue s , and a d i s c u s s i on o f  
al t e r n a t i ve r o u t e s  wh i ch wo u l d  have f ewer impa c t s  
upon t h e  for e s t  l and . 

SJ : lp 
4 2 0 9 B  

S i nc e r e l y , 

H .  M I KE M I LLER 
S t a t e  For e s t e r  

/J /'7 
// '<� yr;r-------

BY : -
'S u e  J o e r�e r  
For e s t  Re s o u r c e  S t a f f  As s i s t a n t  

cc : S t a t e  C l e ar i ng h o u s e  ( 7 9 1 2 4 - 1 4 0 )  
C ar l  Sm i t h 
Pat Ame d e o  
B i l l  P h e lps 
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January 2 3 , 1 9 8 0  

Environme n t al Hanag er 
Bonnev i l l e  Powe r  Admi ni s t r a t i o n  ( BPA) 
P . O . Box 3 6 2 1  S J  
Po rtland , Oregon 9 7 2 0 8  

De ar S i r :  

�]e have rev i ewe d t he Dra f t  Envir onme ntal Impa c t  S t a t ement ( E I S )  f o r  
t he F i s c al Year 1 9 8 1  Cons t ruc t ion and Ma intenanc e Prog ram i n  t he Pa c i f i c  
No r t hwe s t  and the d ra f t  f a c i l i ty pl anning s upplement on BPA ' s p r o p o s e d  
Al ls t o n- P o r tl and a r e a  reinf o r c ement . H e  are r e s pond ing on behal f o f  
t he P ub l i c  Heal t h  S e rv i c e  a n d  are o f f e ring t he f o l l owing c omment s .  

We und ers t and the propo s al includ es the cons t ruc t i o n  o f  about 2 65-2 88 
miles of t ransm i s s ion l i ne a n d  two new sub s ta t ions a n d  t he maint enance 
of 1 8 , 6 46  a c r e s  of r ig h t s-o f-way and roads . 

In general , we have no ma j o r  concerns regard ing the propo sal . He d o ,  
howeve r ,  have some concern about t he l ack o f  d i scus s i on i n  t he E I S  ( p .  4 9 )  
r egarding t he po s s ib l e  he al t h  e f f e c t s  f r om el e c t r o s t a t i c  and e l ec t r omagne t i c  
f i elds . N o  summary o f  t he research that has been done o n  the po t en t ial 
s ho r t- t e rm and l ong- t e rm e f f e c t s  f r om e l e c t r i c  and magne t i c  f i elds of the 
type f ound under and around t he propo s e d  t ransm i s s io n  l ines c o ul d  b e  f o und 
in t he E I S .  

We bel i eve tha t open burning o f  slash should b e  d i s c ourag e d .  Al t erna
t ive me t hods of d i spo sal shoul d be pur sue d .  The use of s pec ial harv e s t  
equipment may hel p  prevent t he need f o r  exc e s s ive movement o f  chippers 
and r oad devel o pme n t .  The chi pped debris and o ther mul ching ma t e r ial 
can ,  i f  prope rly s c a t t ered , provide a p r o t e c t ive cover un t i l  veg e t a t ion 
s tabil i z e s  the so il f r om e r o s i o n .  Slash d i spo sal by wind rowing in t he 
r ig h t s- o f-way shoul d also be cons idere d .  

Al t e rna t iv e s  t o  herbicide control should b e  c ons i d e red in controll i ng 
veg e ta t ive g rowt h in t r ansmi s s ion r ight s-o f-way . Conv e r s i o n  o f  previously 
t imbered areas o r  o ther non-u s e  areas t o  pub l i c  or p r iva t e  graz ing l and s 
wi th incen t iv e s  t o  promo t e  i t s  use woul d e l im i na t e  t he need f o r  herb i c i d e  
c ontrol and p r ov i d e  some pub l i c  bene f i t s .  W e  b e l i eve t h a t  t h e  us e o f  
herb i c i d e s  i n  controll i ng veg e t a t i o n  b y  broad c a s t ing or a e r ial s praying 
s houl d be r e s t r i c t e d  only t o  t ho s e  areas that are no t a c c e s s i b l e  by 
s ur f a c e  vehicles and where hand or me chanical c l ear ing is n o t  pos s i bl e .  
Ad di t i onal inf o rma t ion shoul d a l s o  b e  provided o n  t he po tential human 
heal t h  e f f e c t s  f r om t he herbicides ''1hich \'1i l l  be used mo s t  frequent l y . 

25 



Pag e 2 - Env i ronmen tal :1anag e r  

W e  r e c o g n i z e  that polychl orina t e d  biphenyl s ( P CBs ) a r e  u t il i ze d  in some 
of BPA ' s trans f o rme rs , c a pac i t o r s , and s t o rage c ontaine r s .  Ac c o r d ing 
to t he E IS ,  all P C B  c omponen t s  as they f a il will be replaced wi t h  non- P C B  
c omponen t s . I t  i s  al s o  impo r tant that any new i n s t al l a t i ons no t use any 
P C B  c omponent s .  

We a p p r e c i a t e  the o p p o r t uni ty t o  rev i ew this E I S .  P l ea s e  send a c o py 
o f  t he f inal document when i t  becomes availabl e .  

Sincerely y o ur s ,  

' 7  J - . 0  · 7  C- .... �/ 5J Y --t.-<.A:.[., 
Frank S .  L i s el l a , Ph . D .  
Chi e f , Envir onmen tal Af f a i r s  Group 
Env i ronmental Heal t h  S e rv ic e s  Div is i o n  
Bureau o f  S t a t e  S e rv i c e s  
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Hr . John E .  Kil ey 
Environmental Manager 
Department of Energy 

P U B L I C  H E 'cI L  TH S E Fl V ! C E  
C E N T :: R  F O R  D I S E AS E  C O I'i T "I O L  

A T L A N T A ,  G E O R G I A  3 0 3 3 3  

February 2 2 ,  1980  

Bonneville Powe r Adminis tration ( BPA) 
P. O. Box 3 6 2l 
Po rtland , Oregon 9 7 2 08 

Dear Mr . Kil ey : 

Thank you for sending us your publication on Elec trical and Biolog ical 
Effects of Transmiss ion Lines : A Review and Appendix B BPA Power 
Transmis s ion. In discus s ing biological effects of electric fields in the 
EIS , cons ideration should be g iven to minimi zing any po tential occupational 
hazards from the transmis s ion lines in farm fields or orchards where large 
farm equipment and transport vehicles might be use d .  It would al so be 
helpful to' desc ribe in the E I S  the existence and nature of specific us e 
res tric tions wi thin the transmi s s ion corridor and any special ground 
clearances of transmis s ion lines ( where ground ac tivity is cons iderable 
and po tentially incompatible)  to  minimi ze publ ic heal th hazards . 

We apprec iate the information that you sent us and we are looking forward 
to receiving the final E I S .  

Sincerely yours , 

Frank S .  Lis ella , Ph . D .  
Chief , Environmental Af fairs Group 
Environmental Health Services Divis ion 
Bureau of State Services 
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R E G I O N  x 

DEPARTMENT OF HOUSING AND U R BAN D EV E LOPMENT 
R E G I ONAL O F F I C E  

ARCADE PLAZA B U I LD I NG ,  1 321 SECON D A V E N U E  

SEATTLE, WAS H I N GTON 981 01 
January 2 5 , 1 980 

Offi ce of Commu n i ty P l an n i ng 
and  De vel opme n t  

M r .  Ray Fol een 
Act i n g Admi n i s trator 
Bonnevi l l e  Powe r Admi n i s trat i on 
P . O .  Box 362 1 
Portl and , Oregon 97208 

De a r  M r .  Fol een : 

Re : D ra ft Env i ronmental  I mp a ct Statement 
Bonn evi l l e  Powe r Admi n i s trat i on 
Propo s e d  Fi s c a l  Yea r 1 98 1  Prog ram 

IN R E P L  Y R E F E R  T O :  

1 0C 

omctAl Ft1.E copy 
fMi 0. 

J �  'J <;l .... 1j�� .. � 

iWerNd To. 

I n  your  December 4 ,  1 97 9  l e tter you a s ked u s  to i dent i fy any addi t i on a l  
envi ronmen ta l  fa ctors o r  i mpacts  whi c h  s hou l d  b e  i n c l uded i n  y o u r  e va l u a 
t i on .  

O u r  con cern s are covered on page 38 under Urban and Re s i denti a l . As you 
note i n  th i s  se cti o n , l a n d  use confl i ct wi l l  be e xami ned i n  more deta i l  
when s i te s pe c i fi c  envi ronmenta l i mpact . s tateme nts are p re p a red . I n  these  
s i te s pe c i fi c eva l uati ons we  wou l d  l i ke to see comp l i ance wi th l oca l l an d  
u s e  p l a n s g i ven s t rong con s i derat i on . We a l s o  understand that tran smi s s i on 
l i n e s  and s u b s ta t i o n s  cou l d  be a source of  noi s e . Aga i n  i n  the s i te 
s pec i f i c e va l u a ti o n s  we wou l d  s ug ge s t  i n cl u d i ng e xpected no i s e l eve l s  
for those fa ci l i ti es l o cated i n  or pas s i ng thro u g h  res i den ti a l  zone a re a s . 

Than k you for the opportuni ty to comme n t . 

Si n c e rel y ,  

� ���-#��£�£) 
/�����C .  S�a l i a  //J, Di  re ctor 

Reg i on a l  Offi ce of C P O  

A R E A  O F FICES 
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Rt . 3 ,  Box 3 3 0 5  
Rainier , Oregon 9 7 0 4 8  
January 2 4 , 1 9 8 0  

Mr . John Ki ley , E nvi ronmental Manager 
BPA 
P . O .  Box 3 6 2 l-SJ 
Portland , Orego n , 9 7 2 0 8  

Dear S i r : SUJBECT : Dra ft Environmental Impact S t atement 
P ropo s e d  F i s ca l  Ye ar , 1 9 8 1 , 
Appendi x B :  Al l s ton-Portland 
Are a Rei nforcement . 

My s tate�ents are devoted to P lan B ,  Page 8 ;  S ub j e c t  
Vegetation . You r e f e r  to thi s area a s  be i ng in the We s tern 
Hemlock vegetative zone . Thi s  might be true c l o s e  to the 
c o as t .  B ut i n  the are a near the Allsto n-Kee ler l ine , I would 
e xp e c t  to find Doug l a s  F i r  making 9 5 %  o f  the coni fer mix .  

REF E R :  P age 1 2 , Fores try 

My experience as a tree f armer tells  me that yo ur chart on 
tree growth h a s  gro s s ly understated the timber growth potenti al 
of thi s  are a . Your chart tells me you e xpect to grow 8 5  c ub i c  ft . /  
ac/y e ar with a 6 0 -year ro tation . 

E xp e r i ence tel l s  me I c an expe ct to harves t  1 . 5  x 8 5  c u . ft . /  
a c/ye ar with a 4 0 -year rotatio n . The pre sent Al l s ton-Ke eler l ine 
removes about 4 0  acres p e r  mi le from timbe r production . A 
p ara l l el l ine wo uld remove abo ut another 2 0  ac/mi l e  for a total o f .  
6 0  acre s per mile . Given the 5 3  mi l e s  o f  t imber l and that P l an B 
cross e s , i t  s eems incredi b l e  to me that anybody would consider 
d e stroying another 1 0 0 0  acres of the Do ugl a s  F i r  ground i n  Wes tern 
Orego n . 

The S unday Oregonian , 2 0  January , 1 9 8 0 , h ad an art i c l e  about 
That 
the 

a s awmi l l , ( S t .  Johns Forest P roducts ) ,  i n  Portland , Oregon . 
mi l l  could have been operated for more than a month a year on 
annua l timb e r  growth destroyed by the present line and by the 
p ropo sed new construc tion .  

My c a l c ul ation tel l s  me that twenty ( 2 0 )  fore s try j ob s  and forty 
( 4 0 )  s ervi c e  j ob s  will be los t  by removal of thi s  land f rom timber 

p roduction ( bo th pres ent and propo s e d  l ine ) 

REF E R : P age 1 9 , P aragraph 2 ,  Vegeta t ion . " Tansy ragwo rt c o u l d  
c ause a severe weed problem a s  a res ul t  o f  c l e aring ; however BPA 
would work with local county weed contro l programs and l andowne rs 
to control tansy ragwort " .  
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Mr . John K i l ey 
P age 2 
January 2 4 , 1 9 8 0  

STATEMENT : Tan sy ragwort has not be en properly contro l l e d  
under the pre s e n t  Al l s ton-Ke e l e r  l ine and continues t o  ?pread 
t o  nearby priva t e  land . On P age 2 1 , s econd p ar agraph , i t  should 
be no t e d  the deer and e l k  may be adve r s e ly a f fe c t ed by e a t ing 
tansy r agwo r t . 

REFER :  to P aragraph 7 ,  P age 2 4 , Fores try , "A mi no r decrease 
i n  t imbe r  indus t ry j obs , depending on acres and vo l ume s a f fected , 
may o cc ur" . 

I pres ume t h i s  coul d be c a l l e d  mino r by a b ureauo cr a t  i n  
a warm o ff i ce wi th a guaranteed income and 1 0 0 %  j ob s e c uri ty . 
I can a s s ure yo u that thi s j ob l o s s  wi l l  no t be considered minor by 
t he s i x ty peo p le i n c l uded . 

Yo ur s ta t emen t s  abo ut po t e nt i a l  fores try val ue s  are so 
bad that I can only a s s ume t h a t  you are intentional ly unders t a t ing 
the val ue s  i n  preparation to condemning the gro und for a power 
l i ne . 

/ 

Kay C .  VanNat ta 
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BUSINESS PI-lONE 648-063 1 ROBERT K. ERICKSON 
ERIXI-IILL 

RT.3 BOX 28.A 
SCAPPOOSE, OR. 97056 

January 2 8 ,  1 9 8 0  

J o h n  K i l e y , E nv i r o nm e n t a l  Manager 
B o n ne v i l l e  P o w e r  A d m i n i s t r a t i o n  
P . O .  B o x  3 6 2 1 -SJ 
P o r t l a n d ,  O r e g o n  97208 

Oear Sir : 

R e : K e l l e r- A l l s t o n  T r a nsmissi o n  L i ne 

RESIDENCE PHONE 543-6742 

A few y e a r s  agoJ w n en t h i s  p o w e r  l i ne was const r u c t e d ,  e i gh t e e n  a c r e s  
o f  o u r  fami l y  t r e e  f a r m  we r e  r a v a g e d  f o r  p o w e r  a n d  p r o g r e s s .  A t  t h a t  
t i m e  S P A  s p o k e sm a n  s a i d  t h a t  at a f u t u r e  d a t e  m o r e  l i n e s  m i g n t  be adde d 
o n  to th e towers th a t  w e r e  th e n  to be bu i l t ;  n o t h i n g  was s a i d  o f  w i de n
i ng the r i g h t  o f  way a n d  c o ns t ructing m o r e  towe r s .  The e x i s t i n g  l i n e  
p a s s e s  t h r u  t i m b e r  l a n d  i n  C o l u mbia C o u n t y  that h a s  s o m e  o f  t h e  b e s t  
Doug l as f i r  g r owi ng s o i l  and c li ma t i c  c o n d i t i o ns i n  the w o rl d .  

W e  c o n d u c t  o u r  t r e e  f ar m i n g  i n  a manner s o  as t o  p r omote c o n s e r v a t i o n ,  
r e c r e a t i o n ,  a n d  p r oduc t i v i ty wh i l e  s t i l l  r e t a i n i n g  e s th e ti c a n d  e n
v i r Onme n t a l  qual i t i e s  t h a t  a r e  c o m p a t i b l e  wi th nature . Any Addi t i o nal 
8 P A  right o f  way i s  a d i r e c t  ass u l t  upon e v e ry p r i n c i p l e  o n  which we 
stand. My f am i l y  and myse l f  are prepared t o  protest f4'ther a c qui s i t i o n  
o r  p r ime t i m b e r l a n d  i n  Co l u m b i a  c o u nty . I know that we a r e  not a l o n e  
i n  t h i s  p r o t e s t .  

We wi l l  s u p p o r t  y o u r  u s e  o f  y o u r  t e c h n o l o g y  to h a n g  m o r e  l i n e s  on the 
e x i s t i ng towe r s  but d o  not take more l a n d ! 

We r e s e n t  the f a c t  t h a t  we we r e  n o t  n o t i f i e d  o f  SPA ' s  i n t e n t i o ns and 
that the f i n al i n put d a t e  of January 31 , h ad almost past wh e n  we w e r e  
advi s e d  b y  n e i g h b o r s  o f  the i m p e n d i n g  a c q u i s i ti o n .  

- --""\ 

S i n c e r el y ,  , 

\ .... - - -
/ /-," - . --=�-�- / t 

_ ./  , 
- \ . • � .J � �� 

I ,  ., . : 
�R�b e r t  K .  E r i c ��o n  
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BEFORE THE CITY COUNCIL OF THE 

C ITY OF RAINIER , ORE GON 

In the Ma tter of Obj ecting to 
Bonnevi l l e  Power Admi n i s tration ' s  
Propo sal to Cro s s  City Property 
With New Power L ines and Towers . 

No . 

RESOLU�I ON 

The above matter came be fore the City Counc i l  at it ' s  
meeting on January 2 8 ,  1 9 8 0 ,  and 

It appe aring to the Council  that Bonnevi lle Power Admini
strat ion propo ses the construction o f  a new 5 0 0  KV powerl ine 
cros s ing prope rty owned by the City of Rainier and used by 
the c i ty as a source o f  revenue , and 

It further appe aring to the Counc il that the present 
r i ght-o f-way would nece s s ar i ly be widened in order to rep lace 
the ex i s t ing power l ines and the council  is  not interested 
in sel l ing more property or granting more easements , and 

It further appe aring that the Bonnevi lle Powe r Admin i 
stration propo s a l  would take water shed property away from 
the c ity causing a loss in the c i ty revenues and that a 
better alt ernate route through the S tate o f  Washington by 
way of the A l l s ton , Longview , Lexington and Ro ss subs tations 
exist , now , there fore , 

IT  I S  HEREBY RESOLVED the Bonnevi l le Power Admini stration 
adopt the p l an that takes the new 5 0 0  KV power l ine through 
the State of Washington and not through the City of Rainier . 

PASSED AND ADOPTED by the C i ty Coun c i l  o f  the City o f  
Rainie r ,  Oregon , this 2 8 th day o f  January , 1 9 8 0 . 

C I TY OF RAINIER 

ATTEST : 

" J 
B Y ?'�f�� 

City Recorder 

APPROVED AS TO FO&� 

LUCAS & PETERSEN 
� 

\ , ' j ' , : -. \ 
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Clty Attorney 

. - / �. t ./ .... 
Mayor 

I 

C i ty o f  Ra inier 
P . O .  Box A 
Rai n i er , O r egon 9 7 04 8  
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COWLITZ COU NTY P U D • E L E CT R I C  AN D WATE R S E R V I C E 
960 COM M E R C E  AV E N U E  • LON G V I EW,  WASH I N GTO N 98632 • T E LEP H O N E  206 423 · 22 1 0  

Board of Commissioners: 

JOE B. HILL JOHN M. SEARING HOWARD B. RICHMAN 

30nneville Power Adminis trat ion 

P .  O .  30x 3 6 2 1- S J  
Portland , O R  9 7 2 0 8  

Att ention : Mr . John Ki ley 
Environmental Engineer 

Gentlemen : 

January 24 , 1 9 8 0  

General Manager: 

ROBE RT L. McKINNEY 

Enclo s ed plea s e  find our comments on the Draft Environmental Impact 

Statement for the Allston-Portland Area Reinforcement . 

Thank you for g iving us the oDportunity to comment on this pro j ect . 

Very truly yours , 

bjm 

Enc losures 
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COWLITZ COU NTY P U D • E L ECTR I C  AN D WAT E R  S E R V I C E 
960 COM M E R C E  A V E N U E  • L O N G V I EW, WASH I N GTON 98632 • T E L EPHO N E  206 423 · 22 1 0  

Board of Commissioners: General Manager: 

JOE B. HILL JOHN -'1. SEARING HOWARD B. RICHMAN ROB E RT L McKINNEY 

COMMENTS ON THE DRAFT ENVIRONMENTAL H1PACT STATEMENT 

STUDY AREA 8 1 - 1 , THE ALLSTON-P ORTLAND AREA RE INFORCEMENT 

Submitted to 

B ONNEVILLE POlfER ADMINISTRAT I ON 

By 

COWL ITZ COUNTY PUB L I C  UT ILITY D I STRICT 

January 2 8 , 1 9 8 0  

Cowlitz County Public Utility Di strict wishes t o  comment o n  the B onneville P ower 
Admini strat ion ' s  Draft Environmental Imnact S tatement Study Area No . 8 1- 1 , the Allston
Portland Area Reinforcement . 

The Cowlitz County Public Utility Di strict is a public electric ut ility s erving 
the electrical needs of residential , commer c ial and industrial consumers of the County 
of Cowli t z , State of Washington .  The ut ility d i strict i s  be ing supplied by B onnev ille 

Power Administration with its bulk power requirements through the B PA transmiss ion gr id . 
The Allston-Portland Reinforcement Proj ect would affect the Cowlitz County PUD as one 
of B PA ' s  customer s . 

We concur with B PA that the proposed re inforcement proj ect is nec e s s ary to maintain 
the reliab ility and capability of the BPA transm i s s ion sys t em in s erving its customers 

pres ent and pr oj ected loads . We agr e e  that P lan A is the mo st logical rout e for the 
transm i s s i on line add i t i on as it is the shortest rout e and will , ther efore , have less 
imnact on the environment . 

Cowlitz County PUD reque s t s  that B PA cons ider , if fea s ib le , nrovid ing a 115 kV 
transmiss ion circuit which would be constructed with its nroposed 500 kV circuit s and 

would provide a future tie to the transmi s s ion syst em of Clark and Cowlitz County Public 
Ut i litv District s . I f  this request is feasible , Clark and Cowlitz PUD ' s  would shar e 
the cost o f  this line thereby eliminating duplicate costs and minimiz ing transmiss ion 
line right -o f-way required . 

Cowlitz County PUD , therefor e , endors e s  the imnlementation o f  B PA ' s  pro o o s e d  
Allston-Port land Reinforcement Proj ect . 

Very truly yours , 
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STATE OF 
WASHINGTON DEPARTMENT OF ECOLOGY 
[),xy l.PP R11J 
GOl'f'rnor 

Hon i c a  Jenkins 

January 25 , 1980 

O f f i c e  o f  F inan c i a l  Managemen t 
House O f f i c e  B u i l d i ng , AL-Ol 
O lymp i a ,  Washington 9 8 5 04 

D e a r  Ms . J enkin s :  

21)6 7.03 ;'Rt)() 

Thank you f o r  the o p p o rtun i ty to comment on the d ra f t  
env i r onmen t a l  imp a c t  s ta t emen t f o r  the f i s c a l  y e a r  1 9 8 1  
p ro gram p r o p o s ed b y  the Bonnev i l l e  P ower Admin i s trat ion . 
Headqua r t e r s  and r e g ional p e !:" s onnel have review e d  the 
EIS and have the f o l l owing c on c e rns . 

The d r a f t  E I S  c on t a ins l imi ted i n f o rmat ion on road con s t r uc t ion 
and maint enan c e . The final E I S  s hould con t a in sp e c i f i c  
inf o rma t ion o n  t h e  me thods o f  road con s t r uc t i on , road ma in t enan c e , 
an d e r o s i on con t ro l  to d e t e rmine wh e t her min imum w a t e r  qua l i ty 
p ro t e c t ion g o a l s  w i l l  b e  me t .  This should in c l u d e  a d e s c r i p t ion 
of methods t o  p reven t d ama g e  to fish r e s o u r c e s  and dome s t i c  
wa t e r  sup p l i e s  caus e d  by fo rding sma l l  s t r eams . A l s o , there 
should b e  a d e s c r i p t i on of t h e  typ e o f  road d r a inage fa c i l i t i e s  
whi ch w i l l  b e  us e d  to p reven t eros i on . 

The E I S  ind i c a t e s  the unau tho r i z ed use o f  r o a d s  i s  common an d 
may r e s u l t  in a d d i t i onal e r o s i o n  and s t r e am s i l t a t ion . Tho s e  
roads that a r e  no t d e s igned f o r  a l l  weath e r  u s e  should b e  
b l o cked o r  g a t e d  t o  minim i z e  the o c cu r r ence o f  unau th o r i z ed 
us e .  

The d i s cuss ion o f  vege t a t ion man agement w i t h  h e r b i c i d e s  ind i c a t e s  
there wi l l  n o t  b e  s p ra y ing wi thin 100 f e e t  o f  s t r e ams , lake s , e t c . 
Aer i a l  s p r a y ing f rom above t r ansmi s s i on f a c i l i t i e s  p ro b ab ly 
req u i r e s  th a t  a i r c ra f t  f ly a t  an e l eva t ion o f  150 to 200 f e et 
above g r ound . A t  tha t h e i ght , the l i ke l i hood o f  c hem ica l 
d r i f t is g re a t ly inc reas ed , thus r e s u l t ing in chemi c a l  app l i c a t ion 
t o  non- t a r g e t  a r ea s . Add i t i onal i n f o rma t ion on d r i f t  m e a s u r e s  
and a l t e rna tives t o  v e g e t a t ion managemen t w i t h  herb i c id e s  should 
b e  in clud ed in t h e  f inal E I S . 

The p r o j l' l� t s  J l' s l' r i b c d  in t h i s  p ro g r;lm may r c q u i  re a s h o re l in e  
sub s t an t i a l  Jevclo pment p e rm i t  i f  they me e t  t h e  c r i t e r i a  in the 
enc l o s e d  r e g u l a t ions . I f  a p e rm i t  is need e d ,  the p r oj e c t  mus t 
me e t  the requi reme n t s  o f  the l o c a l  gov ernmen t s ' s sho r e l ine ma s t e r  
program . 
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Mon ica J enkin s 
J anuary 2 5 , 1 9 80 
P a g e  2 

I f  y o u  have any q u e s t ions , p l e a s e  c o n t a c t  N o rm N a s s  o f  
our S o u thwe s t  Regional O f f i c e  ( 7 5 3-289 2 ) , o r  L e i gh t on 
P ra t t  o f  our Sho r e lands D ivis ion ( 7 5 3-686 5 ) . 

BJ R : mgh 

S incerely , 

-�tt9�14� 
Barb ara J .?

'�i t chie 
Env i ronmen t a l  Review S ec t io n  

c c : Norm N as s , DOE , S o uthwes t  Region 
L e igh ton P ra t t , Sho relan d s  

, Bonneville P ower Adminis t r a t ion 
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FIERCE 
COUNTY-CITY BUILDING 

J a n ua ry 2 8 , 1 980 

COUNrry-
TACOMA, WASHINGTON 

P I ERCE COUNTY PLANN I N G  DEPARTMENT 

J . N .  SHENSKY , D i r e c t o r  

E n v i ronmenta l Man a qer 
Bo nne v i l l e  Powe r Admi n i s tra t i on 
P . O .  Box 3 6 2 1  - SJ 
Portl and , OR  9 7 2 08 

Dear S i r :  

P i erce County h a s  revi ewed the Dra ft E n v i ronmenta l I mpact State
ment for Bonnevi l l e ' s  Proposed Fi s c a l  Year 1 98 1  Progra m .  We do 
not wi s h  to c omment a t  th i s  t i me .  

DC : scw 

S i ncere l y , 

�� � 
DAN CAG L E  
E n v i ronmenta l Offi c i a l 
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SKAMANIA REGIONAL 
PLANNING COUNCKL 

20 CASCADE AVENUE · P .  O. Box 1 52 
STEVENSON ,  WASHINGTON 98648 

Phone (509) 427·54 1 8  

J a n u a r y  2 4 , 1 9 8 0  

J o h n  K i l e y ,  E n v i r o n m e n t a l M a n a g e r  
B o n  n e v i l l e P o  we r A d m  i n i s t r a t  i o n  
P .  O .  B o x  3 6 2 1  - S J  
P o r t l a n d , O r e g o n  9 7 2 0 8  

S U B J E C T :  F i s c a l Y e a r 1 9 8 1  C o n s t r u c t i o n a n d  
M a i n t e n a n c e  P r o g r a m  D r a f t  E n v i r o n m e n t a l 
I m p a c t  S t a t em e n t  

D e a r M r . K i l e y :  

T h e  S k a m a n i a  R e g i o n a l P l a n n i n g C o u n c i l  h a s r e v i e w e d  y o u r F i s c a l 
Y e a r 1 9 8 1  C o n s t r u c t i o n a n d M a i n t e n a n c e  P r o g r a m  D r a f t E f S .  T h e  
C o u n c i l  i s  c o n c e r n e d a b o u t  t h e u s e  o f  a r i e l  s p r a y i n g i n  S k a m a n i a  
C o u n t y ,  p a r t i c u l a r l y  i n  t h e C o l um b i a  R i v e r  G o r g e  w h e r e  s t r o n g  
w i n d  c o n d i t i o n s  o f t e n  e x i s t .  T h e  c u r r e n t p l a n p r o p o s e s  t h e  
u s e  o f  w a t e r  a n d  o i  1 b a s e d  h e r b i c i d e s  t h a t  a r e a p p l i e d b y  a r i e l 
o r  g r o u n d  m e t h o d s  i n  S k a m a n i a C o u n t y . I t  i s  h o p e d t h a t e v e r y  
e f f o r t  i s  m a d e  t o  u s e  p e l l e t i z e d  f o r m s  o f  h e r b i c i d e s  r a t h e r  
t h a n  a r i e l  s p r a y s  t o  m i n im i z e a n y e n v i r o n m e n t a l i m p a c t . 

T ha n k  y o u  f o r y o u r c o n s i d e r a t i o n  o f  o u r c om m e n t s . 

S i n c e r e l y ,  

�/2£.� H a r o l d P .  L a n g e , C h a i r m a n 
S KAM A N I A  R E G I O N A L  P L A N N I N G C O U N C I L  
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AL TERNATIVE FUTURES. Tigard 
AMERICAN INSTITUTE OF ARCHITECTS 

Portland Chapter 
AMERICAN SOCIETY OF LANOSCAPE 

ARCHITECTS 
Oregon Chapter 

ASSOCIATION OF NORTHWEST STEELHEAOERS 
ASSOCIATION OF OREGON RECYCLERS 

AUOUBON SOCIETY 
Central Oregon. Corvallis. Portland. Salem 
BAY AREA ENVIRONMENTAL COUNCIL 

Coos Bay 
8 . R . I . N . G .  

CE.�TRAL CASCADES CONSERVATION COUNCIL 
CHEMEKETANS. Salem 

CITIZENS FOR A BETTER GOVERNMENT 
CITIZENS FOR A CLEAN ENVIRONMENT 

CLATSOP ENVIRONMENTAL COUNCIL 
CONCERNED CITIZENS FOR AIR PURITY 

Eugene 
DEFENDERS OF W I LDLIFE 

ECO-ALLIANCE. Corvallis 
ENVIRONMENTAL ACTION CLUB 

Parkrose High School 
EUGENE FUTURE POWER COMMITTEE 

EUGENE NA TURAL HISTORY SOCIETY 
GARDEN CLUBSo! Cedar Mill. Corvallis. 

McMinn'lIlIe. Nehalem Say. Scappoose 
GRANT COUNTY CONSERVATIONISTS 

H. E.A. L" Azalea 
LAND. A I R .  WATER. Eugene 

LEAGUE OF WOMEN VOTERS 
Centra! lane. Coos County 

McKENZIE GUARDIANS. Blue River ' 
NORTHWEST ENVIRONM ENTAL DEFENSE 

CENTER 
OBSIDIANS. Eugene 

1 .000 FRI ENDS OF OREGON 
OREGON ASSOCIATION OF RAI LWAY 

PASSENGERS 
OREGON BASS AND PANFISH CLUB 

OREGONIANS COOPERATING TO PROTECT 
WHALES 

OREGON FEDERATION OF GARDEN CLUBS 
OREGON GUIDES AND PACKERS 

OREGON HIGH DESERT STUDY GROUP 
OREGON LUNG ASSOCIATION 

Portland, Salem 
OREGON NORDIC CLUB 

OREGON NURSES ASSOCIATION 
OREGON PARK & RECREATION SOCIETY . Eugene 

OREGON ROADSIDE COUNCIL 
OREGON SHORES CONSERVATION COALITION 

O.S.P. I . R.G.  
PLANNED PARENTHOOD ASSOCIATION I N C  

Portland 
PORTLANO ADVOCATES OF WILDERNESS 

PORTLAND RECYCLING TEAM. INC. 
RECREATIONAL EOUIPMENT. INC. 

SANTIAM ALPI NE CLUB 
Salem 

S I ERRA CLUB 
Oregon Chapter 

Columbia Group, Portland 
Klamath Group. Klamath Falls 

Many Rivers Group. Eugene 
Mary's Peak Group, CorvalliS 

Mt. Jefferson Group. Salem 
Rogue Valley Group, Ashland 

SOLV 
SPENCER BUTTE IMPROVEMENT ASSOCIATION 

STEAM BOATERS 
SURVIVAL CENTER 
University of Or�on 

THE TOWN FORUM. INC. 
Cottage Grove 

TRAILS CLUB OF OREGON 
UMPOUA WILDERNESS DEFENDERS 

WESTERN RIVER GUI DES ASSOCIATION. INC. 
WI LLAMETTE RIVER GREENWAY ASSOCIATION 

OREGON ENVIRONMENTAL COUNCIL 
2637 S.w. WATER AVENUE, PORTLAND, OREGON 97201 / PHONE: 503/222- 1 963 

January 3 0 , 1 9 8 0  

Comments S ubmi tted to 

Bonnevi l le P ower Adm i n i s tration 

on the 

D r a f t  E I S  for the P ropo s e d  FY 1 9 8 1  P rogram 

The O regon E nvironmental Coun c i l  wou ld like to 
comment on the po rtion o f  the propos ed FY 1 9 8 1  P rogram 
whi ch l ie s  in western Wash ington and O rego n . The D r a f t  
E I S  shows two p l an s  a s  a l ternatives f o r  transmi tting 
additional e l e c tr i c a l  e nergy f rom the north ( Al l s ton 
S ub s tati o n , near Rai n i e r ) to and through the P o rt l an d  
are a .  

Both p l a n s  invo lve many m i l e s  o f  n ew transmi s s ion- l in e  � 
corridor through reg ions o f  exceptional s c en i c  be auty . ,., 
Both f ore s t  and f arml and would b e  a f f e c ted . Un l e s s  a 
h i gh l evel o f  ne ces s i ty c an b e  demons trated , the s e  p l an s  
should be rej ected . We would l ike to expand on thi s : 

Predicted Need 

During the 1 9 6 0 ' s  and the early 1 9 7 0 ' s ,  the common ly
accepted predi c tion for e l ectr i c a l  load growth was that 
i t  wou ld " doub le every de c ade " . The Draft E I S  ( pg .  2 )  
shows an incre a s e  o f  3 . 7  percent per year . Thi s i s  a 
doub l ing every two decade s . I t  i s  pos s ib l e  tha t  lower 
e s t imates may oc cur in the future . 

The a l ternative 02 cons ervation i s  not taken s e r iou s lv 
in the D r a f t  E I S  ( pg .  6 ) . I n  the propos ed Al location 
P la n  rec ently di s cu s s ed at B PA pre f erence cus tomers 
wou ld be e l ig ib l e  to rece ive more powe r f rom BPA i f  
s e r i ous con s e rvation e f f orts were undertake n . The 
e f f e c t  o f  thi s  pos s ib le overal l redu c tion s hould be noted 
i n  the EIS for the FY 1 9 8 1  Program . 

A part o f  the j us ti f i cation for new transmi s s ion l i ne s  
in Wes tern Washing ton a n d  Oregon i s  the a n t i c ipation o f  
continued l arge power f l ows f rom C an ada t o  C a l i fornia . 
( SA 8 0- 1 , pg . 2 )  The E I S  shou l d  referen ce load-growth 

pred i c tions in C an ad a , to demons trate the degree o f  
credib i l i ty o f  th i s  predi ction . 

( Mor e )  40 



OEC-FY 1 9 8 1  P rogram - 2 -

Non - Co ns truction 

The Draft EIS s tates ( pg .  5 )  that problems res ulting from non
con s truction of the FY 1 9 8 1  Program would probab ly c au s e  the non
Federal uti li ties to cons truct the i r  own transmi s s io n  l i ne s  and 
f ac i l i ti e s . That statement re lates to the f i n a l  item o f  thi s  
commentary , A S ugge s ted Third Alternat ive for Cons tructio n . 

Over lo ading the s�em dur ing periods o f  peak demand s , with the 
co ns equent l ikel ihood of uncontrol led power f a ilures , is not a viable 
a l ternat ive . A pos s ib i lity o f  a l leviating thi s  ove r load i s  through 
planned rotation of outages to s pe ci f ied loads or geograph i c a l  areas . 
This sugge s t io n , howeve r ,  would be o ne o f  l a s t  resort . 

Forced curtai lment o f  non- e s s e n t i a l  or wasteful u s e s  o f  e l ectrical 
ene rgy wou ld b e  another way to approach eas i ng the loads i f  nece s s a ry . 

The dis cus s ion on page 5 s ugges ts that i f  the FY 1 9 8 1  P rogram is no t 
con s truc ted , resul t i ng unre l iab l ity might cause bus ines s e s  o r  i ndus try 
to move to other areas . However , o th e r  areas are a l s o  l ikely to experience 
energy shortf a l l s . C a nada i s  no exception . 

Ano the r  pos s ib i l i ty for addr e s s ing the prob l em o f  ove r loads is - load 
management . "  BPA might cons ider the contr o l l ed res tr ictio n  of certa i n  
loads at peak periods . 

Lo ad man ageme nt techno logy is dis cus s e d  ( pg .  8 )  as i f  i t  were yet to b e  
deve loped . I t ' is b e ing used now , i n  s ome countri e s  such a s  Germany . 
Imp lementation in the Northwe s t  �vould require time for permi s s ive regu
lations , engineering , and ins t al l ation . 

The lack o f  any load-management p l an is c i ted a s  a reason for not 
cons idering it in the FY 1 9 8 1  P rogram . I s  there any " p lan for a p lan ? " 
I f  no t ,  thi s  que s ti o n  may continue to be raised without the problem 
b e i ng addre s s ed . B P A  mus t begin to addre s s  the l ack o f  a load-ma n agement 
p l a n . 

P l ans A and B - - E f fe c t s  upon the B i o s phere 

We be l i eve the s e  sec tions are contr adi c to ry and confu s ing . For 
exampl e  i t  appears that " Gr a z ing a n imals will be prote cted " a s  s tated 
o n  page 1 3 , and people and an imals are ment ioned again on page 2 1 , but 
it is unclear i f  protection w i l l  be given to w i l d l i f e  in the fores t 
or g r a z ing i n  the lowl ands . Dome s tic animals s hould not b e  the only 
type cons idered . The di s cus s ion on page 1 9  should reference 
mitigating comments inc luded later i n  the Draft , E I S  such a s  o n  pages 
4 9- 5 0 . 

Although the Draft E I S  s ta tes the u s e  o f  po i s ons a lway s b e ar the r i s k  o f  
accidental over-us e or s p i l l age , with re s u ltin g  damage t o  animal l i fe 
including f i s h . O n  page 4 1 , however ,  the us e o f  the s e  p o i s o ns is 
des cribed as " unavo idable . "  But then o n  page 1 4 , c l e ar ing by machine and 
by hand i s  des cribed a s  uneconomic , not impos s ib l e . U s e  o f  thes e  
po isons might i n  fact b e  avo ided i f  other way s to remove brush were 
found to be feas ib l e . A recent s tudy by J an H .  Newton , P h . D .  shows that 
manual brus hing may in fact be e conom i c a l ly f e a s i b l e . Thi s s e ct io n  
should pe rhaps b e  updated t o  include the mos t  recent opin ion and f acts 
ava i l ab le . 

( More ) 
4 1  



OE C - FY 1 9 8 1  P rogra�m - 3 -

The d i s c us s ions o n  pages 4 9  a nd 5 0  exp l a i n  tha t  the herb i c ides u s e d  
by BPA have low toxi c i ty to animal s .  I t  i s  no ted tha t s uch herb ic ides � 
are " readily excreted " .  I nformatio n should be provided here to • 
do cument the lack o f  e f fects on a n ima l s . 

P l an s  A and B - - P r ime a nd Unique F arml ands 

" BPA wi ll no t c o nvert pr ime or un ique f arml ands to other u s e s  unl e s s  
other nationa l inter e s ts override t�e importance o f  pres ervation . . . .  " 
( pg .  4 1 ) . We wou l d  a s k  here what i s  the national inte r e s t ( s ) ; how i s  
i t  de termined and b y  who ? Are e s sential u s e s  of e l ectri c i ty del ine ated , 
a s  oppo s e d  to triv i a l  o r  was teful uses , i n  s uch a determ i nation? The 
E I S  should give s ome answer s  to the s e  que s tion s . 

P la n  A 

P l an A inc lude s a new 5 0 0 - kv transmi s s ion l in e  cro s s ing o f  the Columb i a  
River , j us t  no rth o f  Tro j a n .  The tower foo t ing should not encro ach upon 
we t l ands near the r iver if th i s  p l an is adopte d . We are a l s o  concerned 
abo ut transmi s s ion l in e s  c ro s s ing a ma j or waterw ay and a maj or freeway . 

P l an B 

P l an B avoids the r iver c r o s s ing di s c u s s ed under P l an B but doe s  involve 
cons truc tion of a long s tretch of transmi s s ion l ine corridor a lo ng the 
e as tern s lope of the Coa s t  Range . The map in f i gure 4 shows the n ew 
Keeler-Rivergate doub l e- c ircu it 2 3 0 -kv l ine a s  c ro s s ing Fore s t  P ark . 
We op?o s e  further degredat i o n  o f  Fores t P ark . 

A S ugges ted Third Alternative for Cons truction 

The r e  i s  no d i s cu s s ion o f  what we s e e  as a th ird al ternative : 
res truc turing or p a r a l l e l ing the exi s t ing PGE 2 3 0 -kv l i ne between 
and Rivergate , and adding a tie between Al l s ton and Tro j a n . Th i s  
s eem to avo i d  many o f  the environmental impacts w e  have d i s cu s s ed 

T ro j an 
wo uld 
above . 

OEC recommends s tudy o f  th i s  or other al ternatives before a f i n a l  P rogram 
i s  adopted . 

c c : Arde n  B e ns o n  
OEC res e archer 

lui;J�--/j :20 d i a l ly 

dy RO�f 
Act ing Director 
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BOARD OF COUNTY COMMISSIONERS 

Walter Chute" Jr. 

aery! Robison 

\Ian Youngquist 

DISTRICT NO. 1 

DISTRICT NO. 2 

DISTRICT NO. 3 

D EPARTM ENT OF COMM U N ITY DEVELOPM ENT PHYSICAL PLAN NING . CODE ENFORCEMENT 
207 FOURTH AVENUE NORTH . KelSO.  WASHINGTON 98626 . TelEPHONE (206) 577·3052 

January 2 9 ,  1 9 8 0  

Env i r onmen t a l  Man a g e r  
B onnevi l l e  Power Adm in i s t ra t i on 
P . o .  B o x  3 6 2 1  - S J  
Po rt l an d , OR 9 7 2 0 8  

RE : D r a f t  E . I . S :  BPA P rop o s e d F i s c a l  Y e a r  1 9 8 1  P r o g ram 

D e a r  Envi ronme n t a l  Man a g e r : 

Th e Al l s t o n - P o r t l and Ar e a  Re info rc ement S tudy d e s c r ib e d  in the 
above r e fe r en c e d  do c ument p rop o s e s  t h r e e river c ro s s i n g s  in 
Cowl i t z  C o un t y  in P l an A .  The C o l umb i a , Ka l ama an d L e wi s 
R i v e r s  f a l l  wi t h i n  t h e  j ur i s d i c t i o n  o f  t h e  Sho r e l i n e  Man a g emen t 
Ac t o f  1 9 7 1 ,  t he r eby n e c e s s i t a t in g  s ub s t an t i a l  deve l opme n t  
p ermi t s  f r am Cowl i t z  C o un t y  f o r  the s e  c ro s s i n g s . 

D e p end i n g  on th e e x a c t  l o c a t i on s e l e c t e d , the C o l umb i a  R i ve r 
c ro s s ing wi l l  b e  t hr o ugh e i t h e r  a C on s e rvancy o r  Urban D i s t r i c t  
i n  t he Cowl i t z  C o un t y  Sho r e l ine Management Mas t e r  P r o g r am .  Th e 
p o rt i on o f  t h e  K a l ama River invo l v e d  i s  d e s i gn a t e d  C o n s e rvanc y , 
and th e Lewi s R i ve r c ro s s ing w i l l  p a s s  through e i t h e r  a Rur a l  
o r  C o n s e rvancy D i s t r i c t . 

T h e  G o a l s and Po l i c i e s  s e c t i on o f  the Ma s t e r  Pro g r am s t a t e s  
t h a t  whe n e v e r  ut i l i ty f ac i l i t i e s  mus t  b e  p l a c e d  i n  a s ho r e l ine 
a r e a , the l o c a t i o n  s houl d b e  c ho s en s o  a s  not to o b s t ru c t  o r  
d e s t roy s c en i c  v i ews . Whe n eve r f e a s i b l e , the s e  f ac i l i t i e s  s houl d 
b e  p l ac e d  unde r g ro und , o r  d e s i gn e d  t o  do m i n imal damag e  t o  t h e  
a e s t he t i c  qual i t i e s  o f  the s ho r e l i n e  a r e a . 

Th e fo l l o w i n g  f our s t andards w i l l  b e  u s e d  a s  c r i t e r i a  wh e n  
e va l u a t i n g  a Sho r e l i n e  p e rmi t ap p l i c a t i on : 

a )  · Al l  s u c h  ut i l i ty s y s t ems s h a l l  b e  un d e r g ro un d  unl e s s  s u c h  
und e r g ro un d i n g  woul d  n o t  b e  fe a s ib l e .  

F e a s i b i l i ty o f  un d e r g ro un d i n g  e l e c t r i c a l  fac i l i t i e s  wi l l  
b e  eval ua t e d  among o t h e r  t h i n g s  b y  app l y i n g  e s t ab l i s he d  
p o l i c i e s  an d p r ac t i c e s  o f  Cowl i t z  PUD . 

b )  Whe r e  s u ch ut i l i t y  s y s t ems o c cup y s h o r e l i n e  a r e a s , c l e a r ing 
n e c e s s a ry for i n s t a l l at i on and m a i n t en anc e  s ha l l be k ep t  
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t o  t he m i n i mum w i dth n e c e s s a ry t o  p r event i n t e rfe r e n ce by 
t r e e s  and o th e r  ve g e t a t i on with t h e  p ro p o s e d  t ran s m i s s i on 
fa c i l i t i e s .  

c )  Up o n  comp l e t i o n  o f  in s t a l l a t i o n  o f  s u c h  ut il i t y  s y s t ems 
or of any ma int e n anc e p ro j e c t  wh i ch d i s rup t s  the e nv i ro n 
ment , the d i s tu rb e d  a r e a  s h a l l  b e  r e g r a d e d  t o  c o mp a t i b i l i t y  
w i th t h e  n a t u r a l  t e r r a in an d rep l an t e d  t o  p r e ve n t  e r o s i o n  
a n d  p ro v i de a n  a t t r a c t ive , h a rmo n i us ve g e t at i o n  c o ve r . 

d )  U t i l i ty h o o kup l inkag e s  t o  s ho r e l i n e  us e fac i l i t i e s  s ha l l  
b e  un de r ground wh e r e  f e a s ib l e . 

As y o u  p o in t  o u t , P l an A wo ul d c ro s s  the C o l umb i a  R i ve r  fl o o d 
p l a i n  n o r t h  o f  Kal ama . Any a c t i v i t y  t ak ing p l a c e  w i t h i n  the 
I O O - ye a r  fl o o dp l a i n  w i l l  r e qu i r e  a F l o o dp l a i n  Man a g e m e n t  P e rm i t . 
S t ru c t ur e s  mu s t  b e  f i rm l y  anc h o r e d  o r  a ff i x e d  t o  the r e a l ty 
i n  o rd e r  t o  p r event d i s l o c a t i o n  by fl o o dwa t e r  an d dama g e  t o  l i fe ,  
h e a l t h  and p r o p e r ty . 

I n  a d d i t io n , s t ru c t ur e s  o r  wo rks mus t  no t adve r s e l y i n f l u en c e  
t he r e g imen o f  any b o dy o f  wa t e r  b y  r e s t r i c t ing , al t e r ing , 
h i nd e r in g  o r  i n c r e a s ing t h e  f l o w  o f  t h e  f l o o dwat e r s . 

P l an A d i d no t sp e c i fy wh e t h e r  t h e  t h r e e r i v e r  c ro s s in g s  in 
C o wl i t z  C o unty wo ul d be a r e i a l  o r  s ubme r g e d . I f  an un d e rwa t e r  
c ro s s i n g  i s  b e ing c o n s i d e re d ,  what a ff e c t s  wi l l  h i gh p ow e r  c ab l e s  
have o n  l o c a l  aqua t i c  l i f e  an d m i g r a t o ry f i s h  p a t h s ? 

Y o u  men t i on e d  un de r t h e  e l e c t r o s t a t i c  and e l e c t romagn e t i c  fi e l ds 
s e c t i o n  t h a t  BPA h a s  s umma r i z e d  much o f  t he c u r r e n t l y  avai l ab l e 
f ind i n g s  r e g a r d i n g  t h e  e f fe c t s  o f  bo th s h o r t - t e rm and l on g - t e rm 
e xp o s ur e  t o  e l e c t r i c  and magn e t i c  f i e l ds o f  t h e  typ e  e xp e r i en c e d  
und e r  an d aroun d  t r an s m i s s i o n  l i ne s i n  a n  app e n d ix a n d  a r e c ent 
publ i c a t i o n . No t having t h i s  i nfo rma t i on dur i n g  th i s  r e v i e w  
p ro c e s s  l e ave s u s  w i t h  many que s t i o n s  re g ar d i n g  t h e  imp a c t  o f  
P l an A o n  human h e a l t h  in th e urban a n d  r e s i d en t i a l  s ec t io n  a s  
we l l  a s  the r e c r e at i o n  s e c t i o n . H o w  wi l l  a p o t e nt i a l p ark s i t e  
o n  C o t t onwo o d  I s l an d  b e  affe c t e d i f  the n o r t h e rn c ro s s i n g  o f  t h e  
C o l umb i a  R i ve r  i s  c ho s e n ?  D o e s  exp o su r e  t o  th e s e  typ e s  o f  
e l e c t r i c  an d m a gn e t i c  f i e l ds c r e a t e  s t r e s s ,  g e n e ra t e  r e s i s t an c e  
b r e ak do wn s , c o n t r i bu t e  t o  hyp e r t en s i o n , h e a r t  a tt ac k s , h e a d a c h e s ,  
drow s in e s s , n e rvo us exhau s t i on , b l o o d  d i s o rd e r s  and c anc e r  in 
human s ?  

L i k e wi s e , wha t  i s  t h e  imp a c t  o n  p l an t s  an d anima l s  in t h e  
a g r i cul t u r a l  s e c t i o n ?  Even t h o ugh BPA i s  n o t  awa re o f  any 
c o n c l us ive e v i d e n c e  o r  re s e a r c h  f i n d i n g s ind i c a t ing t h a t  e xp o s u r e  
t o  e l e c t ro s t a t i c  a n d  e l e ct romagne t i c  f i e l d s  n ea r  op e ra t i n g  
t ran sm i s s i on l in e s  r e s u l t s  i n  any harm ful e ff e c t s  t o  human s , 
anima l s and p l an t s , what hyp o tho s i s o r  p o s s i b i l i t i e s  a r e  kno wn ? 
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P l an A wou l d  a f fe c t  app rox imat e l y l 2 �  m i l e s  o f  t imb er l and in 
C o wl i t z  C o unty . F o r  th i s  r e a s on , we s t r o n g l y  s upp o rt t h e  
co ncep t o f  p a r a l l e l i ng ex i s t i n g  l i n e s . As you p o i nt o ut , the 
C omp re hen s i ve P l an empha s i z e s  t h e  imp o r t an c e  o f  f o r e s t  r e s ou r c e s  
t o  t h e  C o un t y ' s  e c onomy . Mo r e  t han 5 , 0 0 0  a c r e s  o f  f o r e s t  l an d s  
are a l r e ady o c c up i e d  by u t i l i t y  c o r r i do r s . Wh at e c o nomi c 
imp a c t s  have b e en c a l cul a t e d  t o  r e s ul t from the l o s s  o f  fo r e s t  
l and s i n  P l an A and P l an B ?  

We fe e l  t h e s e  q ue s t i on s  s ho u l d  b e  a n s we r e d  s o  t h a t  a d e c i s i o n  
c an be mad e  in l i gh t  o f  a l l  t h e  envi ronme n t a l  imp a c t s  ant ic i p a t e d  
t o  r e s ul t from t he p r o p o s a l s . Thank y o u  f o r  t he opp o r t uni ty t o  
r ev i ew and c omme n t  on thi s do c ument . 

S in c e re l y ,  

�� �� 
Ma r t i n  C aI1Y} D i re c t o r  

MC : SD : a s 
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VICTOR AilYErl 
30VER."-tCFl 

Executive Department 
1 55 COTTAGE STREET N . E . .  SALEM . OREGON 9731 0 

January 3 0 , 1 9 8 0  

Ray Fo leen 
Acting Admin i s trator 
De partme n t  o f  Energy 
Bonnevi l le P owe r Admi n i s trati on 
P . O .  B ox 3 6 2 1  
Portlan d , O R . 9 7 2 0 8 

1 9 8 1  P ROGRAM - B PA - - - 7 9 1 2  4 1 4 0  

i �y 

Thank you for s ubmi tting your dra f t  Envi ronme n ta l  Imp a c t  
S t a teme n t  f o r  State o f  Oregon review a n d  comme n t . 

O NO  RfPLl: 
Date 

Your dra f t  was r e f e rred to the approp r i a te s ta te age n c ie s . 
The De partmen ts o f  F i s h  and Wi ld l i fe , Parks , Lands and 
F o re s try o f fered the e n c lo s e d  comments whi ch shou l d  be 
addre s s e d  in preparation of your f i n a l  Environme n tal Imp act 
S ta teme nt .  

We w i l l  expe c t  to re ceive cop i e s  o f  the f i na l  s ta tements 
a s  requi red by Coun c i l  of Environme n ta l  Qua l i ty Gui de line s . 

INTE RGOVE RNMENTAL RELAT IONS D IV I S ION 

KAY WILCOX , A- 9 5  COORD INATOR 

KW : cb 
E n c los ur e s  
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OREGON P ROJ ECT N OT l f �CAT!ON AND REVIEW SYSTEM 

STATE CLEAR I NGHOUSE 
Intergovernmental Re l ations Divis i on . 

3 0 6  S tate Lib rary Bui lding , S a lem , Oregon , 9 7 3 1 0  
Phone N umber : 3 7 8- 3 7 3 2 

i ·  
c..:/ . / ' r ) " ,,' 

�-..f �.� 

P r'o j  e e l 
r 'j , - , 

l Rct;]rn D a t e : \ - \ � - 8> b 

( X ) 

e (  

Agen cy 

--- - _ . _-- -- ------ --.-:.-

ENVI RONMENTAL IMPACT RE VI EW P ROCED URE S 

I f  you cannot re spond by the above re turn date , p le ase 
ca l l  to arrange an extens ion at le a s t  one week prior to the 
re view date . 

ENVI RONMENTAL IMPACT REVIEW 
DRAFT STATEMENT 

Th is pro j e ct h as no s igni fi can t  environmental impac t .  

The environmenta l impa ct i s  adequate ly des cribed . 

We s ugge s t  that the fo l l owing points be con s i de red in the 
preparation o f  a Final Environmental Impact S tatement . 

No commen t .  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Remark s 

P L EAS E S E E  ATTACH ED . 
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P N RS 7 9 12 - 4- 1 4 0  

S e l e ct i on o f  P l a n  B i n  th e Al l s t o n - Po rtl a n d  A r e a  Re i n fo rceme n t  Sys tem 
P roj e c t  c o u l d po t e n t i a l l y  h a v e  s i gn i fi ca n t  p o s i t i ve i mp a c t  on b i g ga me 
po p u l a t i o n s  i n  Co l umb i a  a n d  Wa s h i n gt o n  co un t i e s . A t ra n s mi s s i on l i n e  
c o r r i d o r  co ul d p ro v i de a c r i t i c a l  fo ra ge s u p p l y by c re a t i n g  s e ve ra l  
mi l e s o f  fo re s t  o p e n i n g . 

T h e  B o n n e v i l l e  Pow e r  Admi n i s t r a t i o n s ho u l d co n s i de r  d e ve l o p i n g  a p l a n  
c o o r d i n a t e d  w i t h  t h e  Or e g on De p a rtme n t  o f  Fi s h  a n d  W i l d l i fe t h a t  w o u l d 
i n c l u de t h e  o p po rt u n i ty t o  i mp r o v e  w i l d l i fe fo r a ge . Th i s  i mp ro veme n t  
co u l d r e s u l t  fro m t h e  e r a d i c a t i o n  o f  b r u s h  a n d  t re e s  by ma n ua l , me c ha n i c a l  
o r  b u rn i n g  me t ho ds . B r u s h  a n d  t ree remo v a l  c o u l d b e  fo l l ow e d  b y  s e e d i n g  
a l e gume - gr a s s mi xt u re t ha t  wo u l d p ro vi de a s us ta i n e d  s o u rc e  o f  e xc e l l en t  
bi g g a me  fo ra ge . Th e s e s ee di n gs c o ul d b e  con c e n t ra t e d  i n  a re a s  o f  
c ri t fca l n e e d .  

Th e l o n g  ran ge o b j e ct i v e  o f  a fo ra ge e n h a n c e me n t  p ro j e.ct wo ul d b e  to 
p ro v i de a s t r i p o f  e xc e l l ent b i g game fo ra ge on a s us ta i n e d  ba s i s .  I f  
s uc h  a p ro gra m  w e re s uc ce s s ful i t  may b e  p r a ct i c a l  to e v en t ua l l y  p h a s e  
o ut c h emi c a l  b r u s h  cD nt rol . 

The D e p a rtme n t  do e s  req u e s t  t h e  o p p o rt un i ty to r e v i ew t h e  Dra ft Fa c i l i ty 
Lo c a t i o n  Ph a s e E I S  fo r t h e  Al l s t o n - Po rt l a n d  Area Re i n fo rc e me n t  Sys t e m .  

Th e Ore g o n  De pa rtmen t o f  Fi s h  a n d  W i l dl i fe a p p r e c i a t e s  t h e  o p p o rt u n i ty 
t o  r e vi ew a n d  c o mme n t  o n  t h i s  p ro po s e d  p ro gr a m .  
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� OREGON PR_OJE�T N OTif ICATION AND REV:EW SYSTEM 

� STATE CLEAR I NGl10USE - -

Intergove rnmental Re l ations Divis ion �, 3 0 6 S tate L ibrary Building , Sa lem , Oregon ,'td�� 7 3 10 
Phone Numbe r :  3 7 8- 3 7 3 2  ;,;/:t. "/( 

V. " ... . '4,1[/ ' :,;-

P L' 0 j e c t '0 : ll. I 1 4 0  " ' 

I - icfi� �' t>" ' .  

-9fe--2-s-1Jl%" t:��J)4; 
R e t � r n  D el.  te  : , ;;;! " 

( ) 

( v(  
e (  

Agen cy 

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

ENVI RONMENTAL IMPACT REVI EW P ROCE DURES 

I f  you cannot re spond by the above re turn date , p lease 
ca l l  to arrange an exte n s ion at least one week pri o r  to the 
re view date . 

ENVI RONMEN TAL IMPACT REVIEW 
DRAFT STATEMENT 

Th i s  pro j e ct has no s i gni fi can t  envi ronmental impact . 

The envi ronmenta l impact i s  adequate ly de s cribed . 

We s ugge s t  th at the following points be cons ide re d in the 
preparation

,
o f  a F inal Envi ronmental Impa ct S tatement . 

No comment . 

Remarks 

It will be necessary for new lines to avoid existing Oregon State Park lands 
and that site specific locations at existing state scenic waterways (John :cay , 
I:eschutes , Clackanas and Sandy Rivers ) and historic sites be coordinated with 
this department . 
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VICTOR AT/YEri 
GOv • ...,. 

Department of Transportation 
PARKS AN D R E C R EATION D IV IS I O N  

525 TRADE STR EET S . E. ,  SALEM, O R EGON 9731 0 

January 22 , 1980 

� !r . John Y....i ley , Envirorurental /- fanager 
Bonneville Power Administration 
P . O .  Box 3G21 - S.J 
Port land , OR 97208 

Dear Hr .  Kiley : 

RE :  Bonnevil l e  Power Administration Draft EIS - 1981 Program 
( September 19 79 ) 

In reviewing the above document we pl aced special attention on 
that portion of the EIS concerni ng the Allston - Port l and Area 
Reinforcement Study Area 80-1 . Although the EIS recognizes the 
existence of the Sandy River State Scenic Waterway , the repo rt fai ls 
to inventory or recognize the Cl ackamas Piver S t ate Scen i c  Waterway . 
1he Clack:unas River State Scenic Waterway extends from P..i ver Mi l l  
Dam at Kc;t acada , approxiITl.:'l.tely 15 . 4  miles downstream, to Carver . 
This river segrrent was added to the State Scenic Watenvay system i n  
1975 b y  the Oregon State Legis lature . Th e  purpose of the State 
Scenic Waterway system is to protect and enhance the natural , esthe
tic , sceni c ,  fish and wi ldl i fe , scient i fi c , and recreat ional values 
of each individual designated river . 

The Ore�on St ate Scenic \Vatenvays Act and the Oregon Transporta
tion Corrmission I s Sceni c l.','atenvay manage!'lent rules and regulations 
require that no ut i lity faci lities be cons tructed or improved lvi thout 
written notif icat ion to the Oregon Transportation Corrmission . Once 
not i fication has been made the Carmission wi l l  evaluate the visual 
impact of the proposal on the scenic waterway . The Comnission ' s rules 
state : 

" The Corrmission , whenever practi cab Ie , wi 1 1  require the 
sharing o f  l and and airspace by such faci lities and ut i l i  t i es . 
1\11 permiss ib le transportat ion faci l i t ies and ut ilities shal l 
be so located as to minimize impairment o f  the natlITal beauty 
of the scenic wat envay . For examp le , it wi l l  be desi rab le to 

place electri cal and te lephone lines underground wherever 
reasonab ly practicable . "  ( emphasis added ) 
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The ClackGlmas River State Scenic Waterway i s  presently crossed 
by a major Bonnevi l l e  Power Administrat i on tran..smi ssion line j ust 
upstream of I3arton COlmty Park . V:e would encourage your agency to 
give strong cons iderat ion to locating futtITe B . P . A .  crossings out-
side of the designated scenic watenvay area . However , if this is not 
pract ical then we would recDmnend B . P . A .  consi der sharing of the 
existi ng right-of-way and the provision of vegetat ion screening between 
the transmission towers and the river . 

I f  your Glgency has questions or concerns abou t the Oregon State 
Sceni c lVatenvay system , please contact me at 378-6500 . 

Thank you for this opportunity to comment . 

JEL : ma  

Enclosure 

cc : State Cl earinghouse � 
b e :  Wal l y  H i b b a rd 

Fran k Sti l es 
Hazel  Ste ve n s  

C' e
'

1/i:rul¥ yours , /� • 

/ 

U! 

/ 

./ 7 1 /1, 6 1-t uzL;1/ 
;' Jphn E .  Li lly ) Man r 
vru ver Progrruns 

e 5 1  



� O REGON P ROJ ECT N OTi fiCATIO N  A N D  REVIEW SYSTEM 

� STATE CLEAR I NGHOUSE 

P ro j ec t  

In tergove rnment al Re l ations D i vi�ion 
3 0 6  S tate L i b rary Bui lding , Sa lem , otego� , 9 7 3 1 0  

Phone N umbe r :  3 7 8- 3 7 3 2  lRl�@,\? q:\\�� [OJ p _�LR _ _  � �I_�� l� � F V r F ! o f D E G l  iJ 197<} _ 
- - - --- ----- DIVISION OF STATE LANO�' 

� :  ' J  0 1  ") ---� t:; 
Re t urn l) (1 te  : \ _ \ � _ � U 

----

ENVI RONMENTAL IMPACT REVI EW P ROCE DURE S  

I f  you cannot re spond b y  the above re turn date , p lease 
cal l  to arrange an extension at le as t one week prior to the 
re v iew date . 

ENVI RONMEN TAL IMPACT REVIEW 
DRAF T  STATEMENT 

Th i s  pro j e ct h as no s i gni f i can t environmental impa c t . 

The envi ronmenta l impact i s  adequate ly des cribed . 

We s ugge s t  th at the fol lowing points be cons idered in the 
prepar ation o f  a F in al Environmental Impact S tatement . 

No corrunent . 

Remarks 

The app l i cation o f  herbic ides wi l l  have mi n imal e f f e c t  on 

eve rgreen spe c ie s , the statement in paragraph two that a l l  

woody vege tation species w i l l  be defol iated is a misnomer . 

Also Vie recommend hand removal o f  veqetation particu larly 

w i th in 200 feet of any d e s ignated aqua t i c  buffer zone . 
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� OREGON P ROJ ECT N OTl riCATICN A N D  REVIEYI SYSTEM 

- STATE CLEAR I NGHOUSE , ." (I 
" ,. , ' " ( 

Intergovernmen tal Re l ations Divis ion 
3 0 6  S tate Library Bui lding , Sa lem , Oregon , 

Phone N umber :  3 7 8- 3 7 3 2 

i 
"' .... . .  ; 

9 7 3 10 , . • ' i / . • 
.' , 

(-' / ' . ' :/ ,- ) 
, ".-: / -' 

Pro j ec t  Rct'Jrn D o  t e  : \ - \ S; - 8- () -, -
ENVI RONMENTAL IMPACT REVIEW P ROCE D URE S 

---
I f  you cannot re spond by the above re turn date , p le ase 

c a l l  to arrange an extens ion at least one week prior to the 
re view date . 

ENVI RONMENTAL IMPACT REVIEW 
DRAFT STATEMENT 

Th is proj e ct h as no sign i fi c an t  environmen tal impac t . 

The envi ronmen ta l impact i s  adequately des cribe d . 

We s ugge s t  th at the fol lowing points be considere d  in the 
preparation of a Fin al Environmen tal Impact S tatement . 

e ( )<J Mo cornrnen t . 

--------------------------------
Remarks 
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Forestry Department 
O FF I C E  O F  STATE FO R ESTE R  

VICTOR ATIVe ... 2600 STATE STRE ET, SALEM.  OREGON 9 73 1 0 PHONE 3 78-2560 OOVIR"""'" 

Janua r y  2 5 , 1 9 8 0  

M r . J o hn K i l ey ,  Env i r onme n t a l  Manag e r  
Bon n e v i l l e  P ow e r  Admi n i s t r a t i o n 
P . o .  Box 3 6 2 l- SJ 
Por t l and , O r egon 9 7 2 0 8  

D e ar M r . K i l ey :  

We appr e c i a t e  t h e  oppor tun i t y to r e v i ew your P r opo s e d  F i na l  
Y e ar 1 9 8 1  p ro g r am D r a f t  E nv i r o nme n t a l I m p a c t  S t a t ement ( D E I S ) . 
O u r  F o r e s t  R e s o u r c e  S t ud y  t e am wo u l d  l i k e to m a k e  t h e  f o l low i ng 
comm e n ts . 

F i r s t ,  the B PA ' s F i s ca l  Y e a r  1 9 8 1  P r opos a l s  r e q u i r e  t h e  
p e rm a n e n t  r emoval o f  1 , 4 0 0  t o  1 , 9 0 0  acr e s  o f  f or e s t  l and f r om 
t im b e r  p r o d u c t i on .  R emov a l  o f  th i s  f or e s t  l and f r om t i m b e r  
p r o d u c t i on i s  i n  d i r e c t  con f l i c t w i t h t h e  B o a r d  o f  F o r e s t r y ' s  
p o l i cy t o  co ns e r ve O r egon ' s  comm e r c i al f o r e s t l and ba s e . I n  
t h e  F o r e s t r y  P r og r am f o r  O r e gon , t h e  B o a r d  o f  F o r e s t r y  h a s  
r e co g n i z ed t h a t  t h e  � t o  a s s ur i ng an ad e q u a t e  t i m b e r  s uppl y  
i n  t he f u t u r e , e s p e c i a l l y  w i th the p r ed i c te d  2 2 %  d e c l i ne i n  
t im b e r  har v e s t vo l um e s  by t h e  y e a r  2 0 0 0  ( T i m b e r  f o r  O r egon ' s  
Tomo r r ow ) , i s  t he c on s e r va t i on o f  t he f or e s t  l and b a s e . O n l y 
w i t h  t h i s  con s e r va t i on o f  t h e  f or e s t  l and b a s e can we b e  
a s s u r ed o f  a d e q u a t e  t i mb e r  s upply t o  m e e t  t h e  f u t u r e  e conom i c  
and s o c i al n e e d s  o f  t h e  p eo p l e  o f  O r e g on . 

T h e  O r eg on s t a t e  D e p a r tme n t  of F o r e s t r y  s t ongl y  
r e c omm en d s  t h a t  t h e  BPA t a k e  a c l o s e r  l o o k  a t  
a l t e r n a t i ve p ro p o s a l s  wh i ch w i l l  n o t  r emov e  
f or e s t  l an d  f r om t im b e r  produc t i on . 

S e cond , Al t e r na t i ve B ,  f or the Al l s ton- Por t l and Ar e a  
R e i n f o r c emen t , c a l l s f or t h e  cons t r u c t i on o f  a 5 0 0  k V  l i n e f r om 
t h e  A l l s ton S u b s t a t i on t o  K e e l e r  S u b s t a t i on . Th i s  l i ne co u l d  
par al l e l a n  e x i s t i ng l i n e  wh i ch pas s e s t h r o u g h s e v e r al m i l e s o f  
O r e gon S t a t e  D ep a r tme n t  o f  F o r e s t r y  own e d  l an d s  and would 
r eq u i r e  t h e  w i d e n i n g  o f  t h e  e x i s t i ng r o u t e . 

T h e  D e p a r tm e n t  o f  F o r e s tr y  f i nd s  a l t e r n a t i ve B to b e  v e r y  
u n s a t i s f ac to r y . C on s t r uc t i on o f  t h e s e  l i n e s  w i l l h a ve two 
m a j or impac t s . F i r s t , t h e  w i d e n i ng of t h e  e x i s t i ng r o u te w i l l  
r emo v e  h i g h s i t e f o r e s t  l an d s  f r om t im b e r  p r o d u c t i on . S e co n d , 
t h e  p r e s e n c e  o f  t h e s e  l i ne s  w i l l  s e v e r e l y  
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cons t r a i n  o u r  ab i l i t y to e f f e c t i v e l y  manage t h e  ad j acent f o r e s t 
l a nds . H ar ve s t ,  by a cable l og g i ng s y s tem , w i l l  be impo ss i bl e  
on t h e  a r e a bor de r i ng t h e  r i g h t - o f - way r o u t e . T r a c t o r  logg i ng 
wo u l d  be po s s i bl e  i n  t h e s e  a r eas , however , t h i s  s y s tem has 
p o t e n t i a l l y ad ve r s e  en v i r onme n t a l  e f f e c t s  and t h e r e f o r e is n o t  
a f ea s i bl e  a l t e r n a t i v e . 

The O r e g on S ta t e  Depar tmen t o f  Fo r e s t r y  does no t 
f e el t h a t  i t  can a f f o r d  to l o s e  t h i s  much f o r es t 
l and and r e c omm ends t h a t  t h e  BPA cons i d e r  an 
a l t e r n a t i ve p r oposal wh i ch w i l l  not r e q u i r e the 
wi den i ng o f  the ex i s t i ng r o u t e t h r o ug h  l ands 
owned b y  the D ep a r tme n t  o f  F or e s tr y . 

T h i r d , and l as t , t h e  D epa r tmen t of For e s t r y  f e e l s  that the l on g  
a n d  s ho r t- t e rm econom i c  impac t s  of r emo v i ng t h e s e  1 , 4 0 0  to 
1 , 9 0 0  ac r e s  of f or e s t  l an d  f r om t i m b e r  p r o d u c t i on have no t b e e n  
a de q u a t e l y  d i s c u s s ed . I t  i s  s t a t e d i n  the D E I S  t h a t  " T i mber 
f r om t h e s e  for e s t l an d s  p l ay s  and impo r tan t and s ome t imes 
d om i nant r ol e  in t he econom i c s  o f  t he commun i t i e s  and c o un t i e s  
o f  b o t h  s t a t e s  ( O r e g on and W a s h i ng ton ) , c r e a t i ng j o bs , pay r o l l s  
and ta x e s "  ( p . 1 3  o f  D r a f t  F ac i l i  t y  Pl ann i ng S uppl emen t s : 
Al l s t on/Por t l an d  A r e a  S e r v i c e ) . However , no a t temp t s  have b e e n  
made i n  t h e  D E I S to q uan t i f y  t h e  i mp a c t  o f  r emov i ng t h e s e  a c r e s 
f rom p r o d u c t i on .  H ow m u c h  wi l l  f or e s t r y  r e l a ted employment be 
d e c r ea s ed and what d e c r e a s e  in t a x  r evenues c an each county 
expec t f r om . th e  permanent r emo v a l  o f  t h i s  t i mber ? S i nce the 
B PA i s  c o n s i d e r i ng t h e  permanen t r emoval o f  f o r e s t  l and , wha t 
a r e  t h e  l ong term econom i c i mpa c t s  o f  not hav i ng a s us t a i ned 
t i mber f l ow f rom t h e s e  l a nd s ?  

The O r egon S t a t e  Depar tmen t o f  For e s t r y  r eques t s  
a n  adequate d i s c u s s i o n o f  t h e  l ong and s h o r t - t e r m 
econom i c  impa c t s  o f  t h e  r emov a l  o f  t h e s e  1 , 4 0 0 t o  
1 , 9 0 0  a c r es o f  f o r e s t  l and on l oc a l  empl oyment 
and c o un t y  r e venu e s , and a d i s c u s s i o n  of 
a l t e r na t i v e r o u t es wh i ch wo u l d  have f ewer impa c t s  
upon t h e  for e s t  l an d . 

SJ : lp 
4 2 0 9 B / /" 

BY : 

S i n c e r el y , 

H .  M I KE MI LLER 
S ta te Fo r e s t e r  

/{L � ____ 
S ue Joe£; ' 

/ 
For e s t  Re s o u r c e  S t a f f  Ass i s tan t 

cc : vS t a t e  C l ea r i ng h o u s e  ( 7 9 1 2 4 - 1 4 0 )  
C a r l  Sm i th 
P a t  Amedeo 
B i l l  P h e l ps 
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Metropolitan Service District 

Rick Gustafson, 
Executive Officer 

MSD Council 
Mike Burton, 

Presiding Officer 
District 12 

Donna Stuhr, 
Deputy Presiding 
Officer 
District 1 

Charles Williamson 
District 2 

Craig Berkman 
Dis1ric1 3 

Cor1<y Kir1<patrick 
District 4 

Jack Deines 
Distric1 5 

Jane Rhodes 
Distric1 6 

Betty Schedeen 
Distrlc1 7 

Caroline Miller 
District S 

Cindy Banzer 
Distnct 9 

Gene Peterson 
DistrIct 10 

Marge Kafoury 
District 1 1  

5 2 7  SW Hall Portland, Oregon 9 7201 50312 2 1 - 1 646 

Jan ua r y  2 9 , 1 9 8 0 

Mr . J o hn K i l ey 
D epar tment of E ner gy 
Bonnev i l l e  Pow e r  Adm i n i s t r a t i on 
P . O .  Box 3 6 2 1  
Po r t l and , O r egon 9 7 2 0 8  

Dear Mr . K i l ey : 

Re : Ar eaw i de C l ear i ng h o u s e  Rev i ew 
Bonne v i l l e  Pow e r  Adm i n i s t r at i on D r a f t Env i r o nme nt a l  
Impa c t  S t a t ement For F i s c a l  Y e a r  1 9 8 1  P r ogr am 
M e t r o  F i l e  # 7 9 1 2 - 4  

C i r cu l ar A- 9 5  Rev i s ed o f  t he F ede r a l  O f f i ce o f  Man agement 
and B ud g e t  r e qu i r e s A r e aw i de C l e ar i n ghous e r e v i ew o f  
n umer o us f ede r a l l y  a s s i s t ed pr o j ec t s . Me t r o  s e r ve s  as t h e  
de s i g n a t e d  Ar e aw i d e C l e a r i n g h o u s e  for t h e  Por t l an d  met r o
pol i t an a r e a . The pr i mar y p u r po s e  of t h i s  r e v i ew i s  t o  
a s s u r e  coor d i na t i on o f  p r o p o s e d  p r o j e c t s  w i th s t at e , a r e a
w i de and l oc a l  plans and pol i c i e s . T h i s  as s i s t s  the 
f e d e r a l  a g enc i es to a l l o c a t e  o u r  f e d e r al tax dol l a r s  i n  a 
way t h a t  i s  as cons i s t ent as po s s i bl e  w i th l oc a l  v i ew s . 

T h e  D r af t  Env i ronme n t a l  Impac t S t a t ement on t he above 
r e f er e nced pr o j e c t  h a s  be en r ev i ewed by Met r o  s t a f f  and 
i nt e r e s t e d  j ur i s d i c t i o ns and agenc i es w i t h i n  t he r e g i o n . 
I t  h a s  been de t e rm i ned t h a t  the pr opo s al doe s  not v i ol at e  
any adopted r e g i on a l  pl ans o r  pol i c i es and appe a r s  t o  be 
cons i s tent w i th e x i s t i ng l oc a l  p l an s  and po l i c i e s . 

P l e a s e  note t he e n c l os ed comm e n t s  f r om C l ac k amas Co unty 
wh i ch i nd i ca t e  t h a t  i ns t a l l at i on o f  new power l i nes w i th
in t he County w i l l  r e qu i r e  spec i f i c  r e v i ews . 
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Mr . John K i l ey 
J anuary 2 9 , 1 9 8 0  
Page 2 

I f  we can be of fur t he r  ass i s t ance i n  proc e s s i ng t h i s  
m a t t e r , f e el f r e e t o  c a l l  upon us . 

S i nce r e l y , ' \1''' 1\ �� n 
/ ��\ .. -' }��\--
D e nton U K en t  
Ch i e f Adm i n i s t r a t i ve O f f i cer 

DUK : LB : s s 
6 7 9 3 /D 5  

c c : u . s .  D e par tment o f  Ene r gy 

E n c l os u r e  
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mSD M ETR O P O L I TA N  S E R V I C E  D I ST R I CT 
527 SW. HALL PORTLAND, OREGON 972{)1 SOOf22 1 - 1 &46 

TO : C l ac kamas C o u n ty 

F ROM : L i n d a  B r e n t a no ,  A- 9 5  Coord i na tor 

S U BJ EC T : BPA F Y  8 1  DE I S  

F I LE NUM B E R : 7 9 1 2 - 4· 

DATE : 1 4  DEC 7 9  RET U RN T O  M S D  B Y : 2 8  DEC 7 9  

T h e  a t t a c h e d  pr o p o s a l  i s  p r ov id ed to you f o r  y o ur r e v i ew 
a n d  comm e n t a s  c a l l ed for i n  OMB C i r c u l a r A- 9 5  Rev i sed . 
P l e a s e  n o t i fy u s  imm ed i a te l y i f  you wi l l  n o t  be a b l e  to 
r e s pond by the above i nd i c a t ed d a te . We n e ed y our r e s po n s e  
so tha t the s ta f f  a nd c ommi t t e e s  c a n  u t i l i z e  your c omm en t s  
i n  t h e i r  r e c ommenda t i on t o  t h e  fun d ing a g ency . 

P l ea s e  do n o t  h e s i ta t e to a s k  i f  y o u  r equ i r e f u r t h er a s s i st
ance o r  i n f o rma t i on o n  the pr op,o s a l . D e t a i l ed p r o j  ect 
d e s c r i p t i o n s  a r e  av a i l a b l e  by c on ta c ti ng the M S D  o f f i c e  or 
the app l i c a n t  a g enc y . 

TYPE OF REV I EW 

( - " P ROG RAM REV I EW AND C OMMENT ( y.. ) ENV I R O NMENTAL REVI EW AND C OZVI.MENT 
( ) OTHE R 

YOU R RE S P ON S E  

( ) I T  HAS NO S I GN I F I CANT E F F E C T  AND WE HAVE NO COMMENT . 

( ) I T  HAS NO ADVERS E EFFECTS AND WE AP P ROVE . 
( ) I T  HAS ADVERSE EFF EC TS AND WE DI SAP P ROVE ( P LEAS E CO�1ENT ) 
( X ) WE ARE I NT E RE S TED BUT REQU I RE MORE INFORMAT I ON . 
( ) ADD I T I ONAL COMMENTS FOR P RO J E CT I NF ORMAT I ON , OR IMP ROVEMENT.  

EXPLANAT I ON A N D  C OMl'A.ENTS ( F OR ADDI TI ONAL SPACE , P LEAS E U S E  THE 
BACK OF TH I S  PAG E . ) 

Instal lation of new power lines wil l need specific rev iews as 
it trav erses Clackamas County . P lan "B" would result in more 
impact on Clackamas County than Plan "A" . 

DATE Decemb er 1 9 , 1 9 7 9  AGENCY 
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John K i l ey , Environmental Mana � e r  

B onnevil l e  Power A d m ini s tra t i on 
P . O . B o x  < 621 - SJ 
Po r t l and , O re �on 9 7 2 0 8  
D ear Mr . K i l e Y I 

Jan . 30 , 1980 

A ft e r  a t tend in� your me e tin� in January a t  t h e  Raini e r  Grad e 
S c h o o l , re c e ivin� your mat e r ial , and knowin� the area your P l an B 
would u s e  f o r  the re info rcement l i ne � o i ng throu�h C o l umb i a  C ounty , 
I have c ome to the fol l owin� c o nc l u s i ons l 

1 .  You have d i s re �ard ed one o f  O re � on ' s  pl annin� �oal s 
whi c h  i s  topre s e rve a�r i c ul tural and fo re s try land s . 
Y o u r  l ine c u t s  thro ugh some o f  th e mo s t  prime t i mb e r  
l and i n  the world and rend e r s  i t  u s e l e s s . 

2 .  O n  pa�e 8 ,  para . 5 ,  o f  your A l l s t on-Portland report 
you s ta t e  that " th e  ma j o i ty of the fore s t  ve�ata-
t i on in the s tud y are a is i n  the T s uga He t e ro phyl l a  
( We s te rn H e ml o c k )  ve�a tative z one " wh i c h  i s  i n  erro r .  
D o u�l a s  Fir i s  the d ominant s p e c i e , and t h i s fac t  i s  
n o t  due " to e x te n s i ve l o�ging i n  re cent ye ars " . Wha t 
are you tryin� to say i n  thi s  paragraph? F i r  i s  th e 
d ominant s pe c i e  i n  C ol umbi a  C ounty . F i r  i s  the d om i n
ant spe c i e  now �rowing on the l ine . Th e p e rc�entage 
of h e ml o c k  i s  l ow ,  from 1 - 5% .  S inc e h e ml o ck i s  the 
l owe s t  val ued l o� for l umb e r ,  are you try i n� to d own
pl ay the val ue of th e land ra ted for grow th p o t e n t i al 
a s  w e l l  a s  the val ue o f  the t imber? 

1 .  O n  page 1 2 , I th ink y o u  had be t t e r  c h e c k  your �row th 
c ub i c  f e e t/a c re/year chart a ga i n .  Th i s  i s  some of th e 
fine s t  t i mb e r  l and i n  the wo rl d . 

4 .  I n  speakin� wi th land owner s  on wh o s e  l and s you have 
e x i s tin� l ine s , I can ' t  h e l p  but c ome to the c o nc l u s i on 
that you have a shoddy track r e c o rd . Y o ur pe opl e even 
told one land own e r  who has o v e r  one mil e  on y o ur l ine 
on h i s  l and that i f  there e v e r  was ano the r  l ine put 
through h i s  prope rty i t  would gO on the pol e s  the y were 
prop o s in� to build at that t i me . Th e y  c l aimed the p o l e s  
we re bu i l t  t o  hand l e more l ine s for more power l oad . 
I s  l y i ng t o  l and owne rs th e way you c ond uc t  your b u s i ne s s ?  

Howeve r ,  t h e  ma j or i s su e  i s  the fore s t  l and base wh i c h  canno t 
be v i o l a ted wi th any more powe r l in e s  whi c h  d e s troy i ts growth 
po tent ial . 

C C I S e n .  M�rk H a tf i e ld 
S e n .  R ob t .  Pac kw o od 
R e p . L e s  AuC o in 
R e p . B ob Duncan 
J im B rown , O .  S .  Fore s try 
D r .  � ob t . E r i c k s o n  
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

January 3 1 ,  19  80 

Mr .  John Kiley 
Environment al Manager 
B onneville Power Adminis trat ion 
P .  O .  Box 362 1 SJ 
Portland,  Oregon 9 7208  
Dear Mr .  Kiley : 

NORTHWEST REGION 
FAA BUILDING KING COUNTY INT'L AIRPORT 
SEATTLE, WASHINGTON 98108 

We have reviewed th e draft EIS fo r your p roposed Fis cal Year 19 8 1  p ro gram 
an d s ubmi t the following comment s :  

Due to the s c ale and schematic nature o f  the drawin gs in the draft  EIS , 
i t  is di fficult to determine the po tent ial imp act of  the p ropo s e d trans
miss ion lines on the airp orts , and air navi gation and landing aids near 
the path of these lines . New t ransmis s ion line s it ing map s should b e  
p rovided fo r o ur review. No t i fi cat ion to us is required in advance o f  
cons tructi on in acco rdance with Fede ral Air Re gul at ion Part 7 7 .  
There may be  adverse e ffe cts on the enroute and te rminal air n avi gat ion 
system b oth during the construc tion an d operation phases of the p ro gram. 
The de gree o f  int erfe rence will dep end on the speci f ic ro utes the power 
lines take . 

Fixe d equipment or cons truct ion equipment wo rking w ithin res t r ictive 
areas or  penet rating certain vertical angles or antennas at facil it ies s uch 
as VHF Omni Ranges / Tactical Air Navigat ion Equipment , Radar Mi crowave Link 
Repeaters and Air Ro ute Surveillance Radars , coul d interfere with the 
radiated s i gnal and render the facility unusable . If  this o ccurs , i t  will 
necess itate shutdown of the affected facil i t ies . If  the Bonneville p ro
gram includes fixe d equipment that caus es this interferen ce , it will 
nece s s itate o ur relocating our facil i t ies that are affected . 

I f  the spe cific ro utes o f  powe r lines pass through our leased or res t ri c
tive areas , it  will be necess ary for the power comp any to ob t ain easements , 
or permiss ion from us , as well as maint ain close coordination with us 
durin g cons truct ion so that shutdown of affe cted facil it ies may be  
arran ge d  on a time ly bas i s .  

I f  the re are furthe r quest ions regardin g these comments , feel free t o  
contact me o n  ( 2 0 6 )  76 7-26 0 7  or FTS ( 8) 396-260 7 .  
S in ce rely , 

1/< / '  ;; / �j}tfA���--DALE 1' .  BACKMAN 
Chief , App raisal and Planning Staff 60 



u. S. E N V I R O N  M E N  T A L P R O  T E e  T I O N  A G E  N C Y 

REPLY TO 
ATTN OF: 

F E B 

MI S 443 

1 1980 

R E G I O N  X 
1 2 0 0  S I X T H  A V E N U E 

S E A T T L E ,  W A S H I N G T O N  9 8 1 0 1  

John  Ki l ey ,  E n v i ronmental  Manager 
Bonnevi l l e  Power Admi n i s t ra t i on 
U . S .  Depa rtmen t of E n ergy 
P .  O .  Box 362l --SJ 
Portl a n d , Oregon 9 7208 

Dea r Mr . Ki l ey :  

We have comp l e ted o u r  rev i ew o f  you r  recentl y i s s u ed Draft E n v i ronmental 
Impact Sta temen t on B PA ' s  propo s ed F i s c a l  Year 1 981  Co n s t ructi on and 
Ma i n tena nce Prog ram .  W e  have a l s o  comp l e ted o u r  rev i ew o f  t h e  a p pended 
Draft Fa c i l i ty P l a n n i n g S u p p l ement fo r th e A l l s to n - P o rtl and Area Re
i n fo rcement proj ec t  ( S tudy Area 80- 1 ) .  

We found that ea c h  o f  th e documen ts  prov i d ed a genera l l y  good desc r i pt i o n  
of the  potent i a l  envi ronme n ta l  con s equenc e s  o f  B PA ' s  propo s e d  F Y  1 981 
program . The Al l s to n - Po rtl a n d  Area Re i n forcement pro v i ded a good p i c ture 
of th e a l terna t i ve pl a n s  o f  serv i ce under con s i dera t i on and of the 
d i ffe renc e s  b e tween the a ffec ted env i ronments o f  the  two a l terna ti ve 
s e rv i c e  p l an s . 

However , i t  i s  pos s i b l e  that , by p rov i d i ng mo re deta i l , the Dra ft Fac i l i ty 
Pl a n n i n g S u pp l emen t mi ght have prov i ded the  reader wi th a b etter p i cture 
rega rd i ng wh i ch potent i a l  p l an  o f  s e rv i ce h a s  t h e  potent i a l  fo r p roduc i ng 
the fewest adve r s e  env i ro nmen ta l cons equences . Add i ti ona l l y .  i t  i s  our  
understan d i n g  that B PA i s  con s i deri ng  a thi rd a l terna te p l a n of s ervi c e . 
Th i s  a l terna t i ve p l a n , wh i ch i s  a mod i fi c a t i on of " P l an  A " , s h o u l d  be 
eval ua ted in the F i n a l  Fac i l i ty P l ann i ng S u pp l ement . 

B a s e d  on our  revi ew o f  these envi ronmen ta l documents we have rated 
them LO- l ( LO - Lac k  of Obj ecti on s to the  pro po s ed a c t i o n , 1 - adequate 
i n forma t i on ) . Th i s  ra t i ng w i l l b e  pub l i s h ed in th e Fede ra l Regi s ter 
in accordance wi th our res pon s i b i l i ty to i n fo rm th e p u b l i c  o f  o u r  
v i ews on p ro po s ed Federal  a c t i o n s  i n  acco rda n c e  wi th S ec t i on 309 o f  
th e Cl ean Ai r Ac t ,  a s  amended . 

S i ncerel y .  

&�h�; e f  
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UN ITED STATES DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 

r 
Admi n i s t ra to r  

P . O .  B o x  2 4 1 7  
Wa s h i ngton , D . C .  2001 3  

Bonne v i l l e  Power Admi n i s trati on 
U .  S .  Depa rtment o f  the I nteri o r  
P .  O .  Box 362 1  

L Portl and , O regon 9 7208 

Dea r  S i r :  

f 0'm0AI. � CQii'f 
I N<:>. Wl'e 

i F[B 4  e,-

We h a ve revi ewe d the Draft Envi ronmenta l I mp a c t  Sta tement fo r the 
Bonnevi l l e Powe r Admi n i s trati on ' s  P roposed  FY 1 9 8 1  P rog ram and have 
the fol l owi n g  comments . 

Th ere s ho u l d be a p rovi s i on i n  the E I S  fo r fu ther coord i n a ti o n  wi th 
the Fore s t  S e rv i ce and other agen c i e s  o n  a mo re s i te - s p e c i fi c ba s i s .  

He rb i c i de s  

T h e  E I S  needs to i n c o rp o ra te the new Fo re s t  Se rvi ce Man ua l  herbi c i de 
amen dment ( FS M  2 1 00 , Amen dment No . 10 , ( 10/ 79 ) ( copy enc l os e d ) ) i n  
the p ropos a l . I t  wi l l  be neces s a ry fo r B PA to s u bmi t a req u es t fo r 
any p roposed u s e  o f  h e rb i c i des on Na t i o n a l  Fo res t Sys tem l a n d .  T h i s  
reques t s h o u l d be ac compan i e d by an  envi ro nmenta l a s s e s sment ( Fo res t 
Se rvi c e  Ma n u a l  1 9 5 0 , en c l o s e d )  p repared by BPA and s ent  to the res pon
s i b l e  Forest Servi ce  o ffi c i a l . T h e s e  doc uments  s h o u l d be sent  to the 
Fo res t  Servi ce  h eadq ua rte rs o ffi ce  res p on s i b l e fo r admi n i s t rati on of 
the Na ti o n a l  Fores t l an d s  i n vo l ve d .  

We fee l  that  BPA h a s  p ro p e rl y d i s p l ayed a n d  a n a l y zed u s e  o f  herb i c i des 
i n  the treatment of  fo l i age ; howeve r ,  we fee l  they di d not adeq ua te l y  
h a n d l e t h e  p re va l ent  p u b l i c  contro ve rsy con ce rn i n g  u s e of  herbi c i des . 

I t  i s  men t i oned s e veral  ti mes th a t  s p ray i ng ( a e ri a l l y )  wi l l  be no 
c l o s e r  tha n  100 feet to s t reams o r  bodi e s  o f  wa te r .  We s ugges t 
s ome q u a l i fi e r mi ght be a dded to tha t  s u ch a s ; "or  a s  otherw i s e  
a g reed wi th l an d  ma nager o r  own e r . " 
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2 .  

Ri g h ts - Of-Way Ma i nte nance 

Ma i n tenance o f  r i ghts-of-way fo r tran smi s s i o n l i ne s  and acces s roa d s  
s h o u l d be cove re d  i n  th e E I S . I t  wo u l d be e a s i e r to fo l l ow p ro p o s e d  
ma i n tenance wo r k  i f  th e E I S  refe renced  t h e  B PA-FS Ri ght-of-Way 
Ma nagement P l an fo r each l i ne a n d  Fo res t .  

We a pp rec i ate th e o ppo rtun i ty to revi ew a n d  comment o n  th e FY 1981  
P roposed  Gen era l Ma nageme n t  P ro gram . 

S i n cere l y , 

_i/'J � ,1 ill ,' �. Lie .-
PH I � �P � THO RNTON 
De p uty Ch i ef 

E nc l o s ures 
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STATE OF 
WASHINGTON WASHINGTON STATE ENERGY OFFICE 
Dixy Lee Ray 
GOlJ€mor 

400 E. Union· 1st floor, Olympia, Washington 98504 

Feb ru a ry 1 ,  1 980 

M r .  Ste r l i ng Mun ro ,  Admi ni s trato r  
De p a rtme nt o f  E n ergy 
B on n e v i l l e P ower Admi n i s trat i o n 
P O  B o x  36 2 1  
P o rt l and , O R  9 7 208 

Dear Mr. Munro : 

206/754·1350 

SUBJ E CT : Re v i ew o f  Draft E n v i r o nme n t a l  Impact S ta tements  

B eca u s e of l i m i ted s taff a nd budget r e s o u rce s , o u r  offi c e  
regretfu l l y  mu s t  d i s c o n t i n u e  rev i ew of Env i ronme nta l Impact 
S ta tements a t  th i s  t i me . S h ou l d  the s i tu a t i o n  improv e , we 
wi l l  aga i n prov i d e what I co n s i d e r  to be an i m po r ta n t  r e v i ew 
fu ncti  o n . 

J m�/d s c  
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UN ITED STATES DEPARTMENT OF AGRICUL.TURE 
FOREST SERVICE 

r 
Mr . Ray F o 1 e en 
Act ing Administrator 

324 25th Street 
Ogden, Utah 84401 

B onnev i l l e  P ower Admini stration 
P . O .  Box 3 6 2 1  
Port l and , Oregon 9 7 2 0 8  
L 

Dear Mr . F o 1 e en :  

1 9 5 0  
2 8 0 0  

J A N 3 1 1980 

O ....-.n Al '1' <: eLf" • rr'\.. I- - r ...... 1 

Action falt-
[} NC  ith .... '. 
�);"'" 

&) . .. 
Thank you for s ending us a draft c opy of the E I S  for Bonnev i l l e ' s  
propo s ed F i s cal Year 1 9 8 1  pro gram of work . 

Aft er a review by our Regional Office p ersonnel , we have only one 
comment . This concerns your propo s ed ri ght - of-way manag ement treatment 
on the Swan Val l ey-Teton transmi s s ion l ine pas s ing through the Driggs 
District of the Targhee Nat i onal Forest . 

Prior - to any further p l anning for hand cutting or herb i cide treatment 
with Tordon 1 0 1 , your maint enance supervisor at Idaho F a l l s  shou l d  
contact the Forest Supervi sor , Targhee Nat ional Forest , a t  S t . Anthony , 
I daho . 

The Forest Supervisor of the Targhee National Forest wi l l  want t o  
c l o s e l y  work with your maintenance personn � l  s o  that adequat e prep 1 anning 
and monitoring of the use of Tordon 1 0 1  can be obta ined . It wi l l  b e  
neces s ary for t h e  Forest to rec e ive approval for us e of Tordon on the 
Nat i onal Forest through our Regional P e s t i cide U s e  C ommitt ee . 

Thank you for the opportunity to review your E I S . 

D irector 
P l anning and Budget 
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UN ITED STATES DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 

Flathea d  National Fore s t , Box 147  
Ka l i sp e l l , M T  59901 ( 406 )  755 -5401 

LA1E LETTE R 

Admini s trato r ,  Dep t .  o f  Ene rgy 
Bonnev i l l e  Powe r Admini s tration 
P . O .  Box 3621  
Po rtl and , OR 9 7 208 

Dear S i r : 

Ref . 
FEI S  

\ .  FEB S � 
\ Ret«rt..u To.: 
i 
[-, , . .. -:F . , 
I "-�" )' '''£B I) l' . 
l �� Ah;). C ;-..� �tiQ� "\ '7:') 0 ')-- , 4 Of- � ... .., 

\�--- .-� - -- -.: 
�'. , """ ... - m  

D raft . Y .  1981  

We have routed your D raft Environmental Imp a c t  Statement fo r F . Y .  1981  
t o  our s taff s p e c ia l i s t s  fo r review . The i r  ove rwhelming comment was 
the appa rent l a c k  o f  energy " cons e rvation" as a maj o r  B . P . A .  thrus t 
in F . Y .  1981 . Instea d , the empha s is appears to b e  busine s s  a s  usua l , 
with ma intenance and cons truction p roj e ct s  b a s e d  on continued increas e d  
energy demands . B . P . A .  needs t o  take s teps to encourage- -perhap s 
demand-- conservation . The environmental and p o l i ti c a l  cons equences o f  
fai l ing t o  d o  thi s  b e c ome s mo re appa rent each day . B . P . A .  should p rovi� 
national leade rship in ene rgy cons e rvation . 

On page 24 , a t  the b ottom o f  the page , the D . E . I . S .  refers to B . P . A .  
s tanda rds governing use and app l i cation o f  herb ic i de s . You need to 
insure that your he rb i cide s tanda rds confo rm to U . S .  Depa rtment o f  
Agri culture and E . P . A . s tandards . 

The herb i c ide reference c i ted on the b ottom o f  page 25 is 10 years o l d . 
There is a cons i derab l e  amount o f  mo re current lite rature . 

Your prop o s a l  to cont inue d i spo s ing o f  s lash through burning needs to 
b e  re- examined . Thi s type o f  delib erate reduction in a i r  qua l i ty ,  
coup led wi th a waste o f  BTU ' s ,  needs to be change d in the nea r  future . 
Changes p robab ly canno t b e  imp lemented in F . Y .  19 8 1 , but B . P . A .  needs 
to begin seeking alternative means of s la s h  ut i l ization . 

We app r e c iate the oppo rtunity to review this do cument . 

-J . 1 .  EMERSON 
Forest Superv i s o r  
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REGIONAL PLANNING COUNCIL 
OF CLARK COUNTY 

1 408 Franklin St. p.O.  box 5000 
Vancouver, Wash. 98663 
phone 1 206 699-2361 

Executive Director 

Richard T. Howsley 

F e b r u ary 8 ,  1 9 8 0  

Mr . John K i l ey 
E n v i ronment a l  Manag e r  
Bo nne v i l l e  Power Adm i n i s t rat ion 
P .  O .  Bo x 3 6 2 1 - S J  
Port l and , OR 9 7 2 0 8  

D e ar Mr . K i l ey :  

LATE 

Re : D r a f t  E I S , BPA P ropo s a l  FY 1 9 8 1 

LETTE R  

Prog r am and Fac i l ity P l ann ing Supp l eme nt 

We have r e v iewed t h e  a bove -re f e r enced E I S and h av e  t h e  f o l l ow 
i ng comme n t s . 

H e r b i c i d e  r e s i d u e  mon i t o r ing i n format ion i s  not pr e s en t e d  for 
Tor don 1 0 1 ,  wh i ch i s  propos ed for use on the N o r t h  Bonnev i l l e 
Ro s s  N o . 1 t r ansm i s s i on l i ne i n  C l ark Cou nty . I s  s u ch d a t a  
ava i l a b l e ?  Why i s  s u ch d a t a  p r e s e n t e d  for 2 - 4 -D , D i camba , 
and P i cl o r am a s  a pot a s s i um s a l t , and not for P i c l o r am as t h e  
t r ich l orop and am ine s a l t ?  

T h e E I S  not e s  t h at h ig h -vo l t ag e  powe r  l i n e s  prod u c e  o z one . 
T h e  s o u t h e r n  part o f  C l a r k  County i s  d e s ignat e d  an o z one 
nonat t a inme nt area by EPA . An y product ion of ozone wo u l d  
adver s e l y  impact l o cal e f fort s t o  at t a i n N a t ional Amb i ent A i r  
Q u a l i t y  St anda r d s . 

We h a v e  enc l o s ed a copy of t h e  C l a r k  Cou nty Comp r e h ens i v e  Land 
U s e  P l a n Map for your informa t i on . Th e t ex t  o f  t h e  P l an and 
t he propo s ed zon i ng ord in ance to imp l eme n t  t h e  P l a n ,  are ava i l 
a b l e on r eq ue s t . 

We wou l d  r eq u e s t  t h a t  you con s u l t  w i t h  t h e  Re g ional P l ann ing 
Co unc i l  P r e s ervat ion P l anne r , Mr . K i r by Tu rner , d ur ing t h e  
d e v e l opment o f  t h e  Locat ion P h a s e  D r a f t  E I S  r e g ard ing h i s t or i c  
and a r ch ae o log i c a l  s i t e s . 
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PARTICIPATING AGENCIES clark county / city of vancouver / city of camas / city of washougal / town o f  ridgefield / city of 
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F e br u ary 8 ,  1 9 8 0  
Mr . John K i l ey 
P ag e  Two 

LATE LETTER 

S t r e am c r os s i n g s  i n  t h e  Co unty may r eq u i r e  s u b s t ant i al deve l o p 
m e n t  p e rm i t s , i n  a c cordance w i t h  t h e  Co u n t y ' s  S h or e l i ne Ma s t e r  
P r o g r am .  

We wo u l d  b e  v e r y  i nt e r e s t e d  i n  re c e i v i ng any document s r e g ar d i ng 
b i o l o g i c a l impact s of S O O -kV t r ansm i s s i on l i n e s . 

Th e propo s e d  a l t ernat ive A t r ansm i s s ion rout e d o e s  imp a c t  
c omme r c i a l  agg r eg a t e  r e s o u r c e s  i n  t w o  areas o f  t h e  Co unty : ( 1 )  
t h e  M i l l  P l a i n area ( S e c t i on 3 0  o f  T 2N R3 E W .  M . , and s urround i ng 
a r e a ) , and ( 2 )  t h e  cros s ing o f  t h e  E a s t  Fo r k  o f  t h e  L ew i s  � i v e r . 

Th e E a s t  F o r k  of t h e  L ew i s  R i v e r  i s  i d e n t i f i e d  a s  cr i t i c a l  
w i l d l i f e  h ab i t at by t h e  Corp of Eng i ne e r s , as a r e  t h e  areas 
a d j acent t o  t h e  Co l umb i a  R i v e r  at K a l ama . 

We appr ec i a t e  t h i s  oppor t u n i t y  
F a c i l i t y  P l a n n i ng S u ppl ement . 
a s s i s t a nce t o  you i n  prepar i ng 
P h a s e  D r a f t  E l S . 

S i nc e r e l y , 

� 

T e r r y  Ol i v e r  
P l anne r 

TO/mf 2 2 . 4B 1 S 

E n c l . 

t o  comment on t h e  D r a f t  E l S  and 
We h op e  t h e s e  comme nt s are o f  
t h e  F i nal E l S  and t h e  L o c at ion 
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OFFICIAL FlLE COP Y' 
No. D"I. D E PA RT M E N T  O F  TH E ARMY 

NORTH PACIFIC DIVISIO N .  CORPS OF EN G I N EERS 
P .O. BOX 2870 

PEB 1 -:; i980 
�eferred To: 

PORTLAND. OREGON 97208 

NPDEN-WM 

Mr . S terling Munro , Administrator 
Bonneville Power Administration 
P . O .  Box 362 1 
Portland , OR 9 7208 

Dear Mr . Munro : 

LATE 

. Action Takan: 
= ANS. 0 NO REPLY. 8 February 1 9 �e 

LETTER 

This is in response to the Acting Adminis t rato r ' s  le tter o f  4 December 
1 9 79 , request ing our review of your Draft Environmental Impact Statement 
on your Fis cal Year 198 1 P ropo sed Program .  

We f eel  that a comment on the proposed ( 1 9 89 )  so uthwe s t  intertie is 
appropriate (referenced in your Draft  EIS  Figure I--BPA Main Grid Addi
tions , and page 4--Draft Fac il i ty Planning Supplement s ) . Although the 
intertie is not directly addressed as part o f  the FY 1 9 8 1  program , it is 
being cons idered in the p l anning and development of those facilit ies that 
are in the p ro gram . The utility o f  the int ertie will be  impacted by 
thermal energy resources who s e  s chedules continue to s lip . We believe 
that no facilities , whether they be th e in tertie or FY 1 9 8 1  p rogram ,  
should b e  planned on the basis that the Federal hydroelectric p roj ects 
will make up the p ro j e cted thermal deficiencies . 

The Bonneville Powe r Administration wil l b e  required to obtain a permit 
from the Corps of Engineers for the location of any transmiss ion lines on 
Corp s ' pro j e c t  lands . Also , a Section 10 permi t would be required fo r 
any transmis sion lines cro ss ing navigab le waters . A Section 404 permit 
would - be required for any wo rk invo lving the dis charge of dredge or fill 
material in the waters of the United States , including adj acent we tlands . 

We appreciate the opportunity to review and comment on the Draft EIS . 

Sincerely , 

Colone l , Corps  o f  Engineers 
Deputy Division Engineer 
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B E FO R E  T H E  BOARD O F  C O U NTY COMM I S S I O N ERS 

FOR C O L UMB I A  CO UNTY , O R E GON 

IN T H E  MATT E R  OF O B J ECT I N G TO 
BONN E V I LL E  POWER ADM I N I S TRAT I O N ' S  
PRO POSAL TO C RO S S  POR T I O N S  O F  
C O L UMB I A  CO UNTY W I TH N EW POWER 
L I N ES A N D  TOW ERS 

N o . 2 2 -80 

RESO L U T I O N  

6 

WHE R EAS , i t  a p p e a r i n g  to t h e  B o a r d  that o n  J a nuary 1 7 , 1 98 0 , B o n n e v i l l e  

"'-' .. ... _ W-:, 0'�i� 

Power Adm i n i s tra t i o n  h e l d a pu b l i c  hea r i n g  i n  the C i ty of Ra i n i er ,  C o l umb i a  C o u n ty ,  
Oreg o n , fo r t h e  p u r po s e  o f  r e c e i v i ng tes t i mo ny r e l a t i v e to p l a c ement o f  n ew 500 KV 
power l i n e c ro s s i n gs , a n d  

W H E R EAS , B o n n ev i l l e  Power Adm i n i s tra t i o n  ha s pro p o s ed two p l a n s , o n e  b e i n g 
t h a t  s a i d  pOl'fer l  i n e c ro s s i n g s  b e  t h ro u g h  Co l umb i a  C o u n ty , a n d  t h e  o t h e r  t h a t  t h ey 
go t h r o u g h  c o un t i e s i n  th e S ta te o f  Wa s h i ngto n , a nd 

WH E R EAS , i f  s a i d  powe r l i n e c ro s s i n g s  were to b e  p l a c ed i n  C o l umb i a  C o u n ty ,  
t h i s  wou l d  h a v e  a n  a dvers e a ffect o n  C o l umb i a  C o u n ty ' s  t i mb e r  res o u rc es a s  wel l a s  
t h e  taxpayers o f  C o l umb i a  C o u n ty ,  a nd o bj ect i on s  h a ve b e en expres s ed by b o t h  p u b l i c  
bod i es a n d  pr i va t e  c i t i z e n s  rel a t i ng to s a i d  proposa l ,  now the refo re , b e  i t  h er e by 

R E S O L V E D  tha t t h e  B o a rd o f  Co u n ty C orrm i s s i o n ers f o r  C o l umb i a  C o u n ty ,  fo r a n d  
on b eha l f o f  t h e  c i t i z en s  a n d  ta xpayers o f  C o l umb i a  Co u n ty ,  d o  hereby obj e c t  to s a i d e 
p ro po s a l  by B o n n ev i l l e  Powe r  Admi n i s t ra t i o n  to c r o s s  p o r t i o n s  o f  C o l umb i a  C o u n ty 
w i th n ew power l i n es a n d  towers . 

DAT E D  a t  S t �  H e l ens , Oreg o n  th i s  1 3 th day o f  Feb r u a ry ,  1 980 . 

7 0  

BOARD O F  C O UNTY COMM I S S I O N ER S  
F O R  C O L UMB I A  C OUNTY , O REGON 

C ha i rma n 

--)-'/7 . 
. I '--J U-1/....o"Y""-

Comm;
'
s s  i o n e r  

"' /1 ;,7 , .£1" c:...-t{ k..::',A. c �  , ;/ 

Columb ia County Board o f  Commis s ioners 
3 3 1  Courthous e 
St . Hel ens , Oregon 9 7 0 5 1  



UNITED STATES GOVERNMENT 

Memorandum 
D AT E  Fe bruary 29 , 1 980 

I n  rep l y  
refer (0 

TO 

F RO M  

SU S )  E CT: 

I O "' N f 'l H l E  I>OWfl! 
ADM1NUriATIQN 

OPE 

Jack K iley 
Environmental Manage r -- SJ 

R obe rt J .  Gilbe rt 
Portland A re a  Engine e r  -- OPE 

EIS C omments f rom B irkenfe l d-Mist C it i zens Publ i c  A dvisory C ommittee 

A t t ache d for your re view are the comments of the Birkenfel d-Mist C it i zens 
Publ ic Advisory C ommit tee on the EIS - Propose d Fis cal Year 1981 Program . 

The se comment s  we re re ce ive d by Area Enginee ring on Fe bruary 28 , 1980 . 

1 A t tachment : 
Mist-Birkenfe l d  C omme nt s 

RJGilbe rt : e j 

c c : 
Off ic ial File - OPE 
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Department of Energy 
Bonneville Power Adm i nistration 
Portl a nd Area Offic e  
P.O.  Box 3 62 1  
Portland. Oregon 97208 

In reply refer to: OPE Janua ry 23 , 198·(� ______________ � 
AREA ENGINEER 

-:to ber::; Van �T a t t a , C ha irman 
Birkenfel d-�i1is t � i  t i zens ' Pu.b l i c  

A dvis o ry C o�it t e e  

�_ olnU.NO AREA 
. GILBERT 

-- .-. 

TRE�Klf 
-. MCH� 

R oute 1 ,  B ox 560 
R a inie r , Oregon 97048 

.- i SCHULGi8ERG 
SE::RETARY 
TRAINEE 

De ar Mr . Van Natta : 

During our publ ic me e t ing in Rainie r ,  Ore gon , on J anuary 17 , 
1 980 , cove ring the F iscal Ye a r  1 981 3IS f o r  the Bonne vil le 
Powe r A dmi.'1is t ration Ma intenance and C ons t ru c t ion Progra m ,  we 
we re a dvise d  that your c ommi � te e did not have a copy of t he 
sta tement . Encl o se d i s  t his Envi ronme ntal Impa c t  S t a t ement . 

The c l o s e  of the c Ondent p e riod woul d norma l l y  be J anua ry 31 , 
1 980 . Howe ve r ,  s ince your c ommit t e e  ha s not re viewe d t hi s  
s ta teme nt , we c a n  a c c e p t  your c omment s unt il F e brua ry 1 5 ,  1980 . 

If you have any que s t ions , p l e a s e  cal l us a t  234- 3 3 61 , Exten
s ion 523 5 .  

1 Enc l o sure : 
FY -81 E IS Book 

c c : 
Bryan C hrist ian , Dire c t o r  
C olumbia C ount y Planning Dept . 
S t . He lens , Oregon 97051 

S ince re l y ,  

----
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LATE 

COMMENT ON P RO POSED F INAL YEAR 1 9 8 1  PROGRAM D RAF T 

ENV I RONMENTAL IMPACT STATEMENT 

Comment No . 1 

LETTER 

COMES NOW the Mi st-Bi rke n f e ld C i t i z e n s  Advi sory Commi ttee a nd do e s  

comment on the above r e ferenc ed Environmental Impac t S ta teme nt a s  f o l lows : 

We have revi ewed the l e tter o f  State Forester H .  Mike Mi l l er da ted January 

2 5 ,  1 9 8 0 ,  a copy of which i s  a ttached her ewi th for r e f erenc e and we approve 

o f  the obs erva tio n s  and c onc lu s io n s  there in stated . 
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C OMMENT O N  PROPOSED F INAL YEAR 1 9 8 1  PROGRAM DRAF T 

ENVI RONMENTAL IMPAC T S TA TEMENT 

Comment No . 2 

LETTE R  

COME S NOW the Mi st-Birke n f eld C i ti zens Adv i sory Commi ttee a nd 

doe s  comment on the above r e ferenced Environmental Impa c t  S ta tement a s  

fol lows : Page 8 o f  the D F P S  A l s to n- Portland area rei nf orc ement SA8 0 - 1  

state s  �he ma j or i ty o f  the forest vegetation in the study area i s  i n  the 

Tsuga Heterophy l l a  ( We s tern Hemloc k ) Vegeta tive Zone . . al though 

We s tern Heml ock is the c l imax s pe c i e s  in thi s  z one Dou g l a s  Fir is the 

ma j or s pec i e s  due to extens ive logging in rec ent yea r s " .  

Wh i l e  it may be technica l ly true from a b i o logica l s en s e  tha t  the 

Kee l er -Al s ton l ine a rea i s  i n  a We s tern Hemlock Vegeta tive Zone in tha t 

thi s  wou ld be d e s c r ibed a s  a c l imax spec i e s , the more accurate fac t i s  

tha t for a l l  pra c t i c a l  purpo s e s , thi s a rea i s  a Doug l a s  F ir zone not 

bec a u s e  of extens ive rec e nt logg i ng but ra ther beca u s e  in thi s  area 

We s tern Hemlock does not over take the f i r  for 5 0 0  to 1 0 0 0  year s . 

Examina ti on o f  s tump s o f  the old growth timber removed 5 0  year s a go 

revea l  tha t a ma j ority o f  the o l d  growth in the Kee ler-Al s ton l ine area 

wa s thr ee to f ive hundred yea rs o ld and wa s Doug l a s  F ir . A s s um i ng the 

powe r l i ne u s e f u ln e s s  of f i f ty years a s  is sugg e s ted e l s ewhere in the 

imp a c t  s ta tement , the Kee l er -Al s ton a rea mu st be regarded a s  Dougl a s  

F i r  ground . 
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C OMMENT ON PROPOSED F INAL YEAR 1 9 8 1  PROGRAM D RAF T 

ENVI RONMENTAL IMPACT STATEMENT 

Corrunent No . 3 

LETTER 

C OME S NOW the Mi st - B i rkenfeld C i ti zens Advi sory Corruni ttee and does 

corrunent on the above r e f erenc ed Environmental Impact S ta teme nt a s  f o l lows : 

With respect to the D F P S  Al ston-Portl and area reinf orc ement SA8 0 - l  i t  i s  

obs erved tha t ba ld e a g l e s  are known to occur along the Co lumbia River 

near where it would be cros sed by the propo sed al ternative s . 

Thi s sta tement i s  i n  error or a t  l e a st m i s l e ad i ng to the extent 

tha t  bald eagle have been ident i f ied thr0ughout the area through wh ich 

the a l terna tive l ine s might pa s s  a nd po s s ible i nter ference with the 

eagle hab itat i s  no t l imi ted to the area irruned i a tely ad j a c e nt to the 

Co lumb i a  River � but rather eagles may be found, a l though rare l y , in the 

higher el eva tions where the Kee ler -Al ston l i ne wou ld run a s  we l l  a s  a t  

the lower el eva tio n s  ad j acent to the river . 
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LETTE R  

C OMMENT ON PROPOSED F INAL YEAR 1 9 8 1  PROGRAM DRAF T 

ENVIRONMENTAL IMPACT S TATEMENT 

Comme nt No . 4 

COMES NOW the M i s t -Birkenfeld C i t i zens Adv i sory Committee and does 

commen t  o n  the above r e ferenc ed Environme nta l Impact Sta tement a s  f o l l ows : 

On page 1 2  o f  the D F P S  Al s ton -Por tland area reinforc ement SA8 0 - · l  statement 

it is sugges ted tha t the for e s t  lands through whi c h  the Kee l er -Al s ton 

l i ne wou ld pa s s  c ou l d  be expec ted to have a �ean annual growth o f  8 5  

cub i c  feet per acre per year on a 6 0  year l i fe cyc l e . Thi s  f igure 

gros s l y  understates the ac tu a l  produc tive c apac i ty of the ground i nvo lved . 

The l a nd i n  the Kee l er -Al s ton s tudy are a  i s  c harac ter i zed by wha t fore s te r s  

wou ld c a l l  l ow s i te 2 or h i gh s i te 3 ground . Unman age� the l a nd may b e  

expec ted t o  produc e 1 2 5  cubic f e e t per a c r e  p e r  year on a 4 0  year c yc l e  

a n d  intens ive fore s t  managemen t  prac tices, which are now becoming incr e a s� 
ingly common such a s  thinn i n g  and f er t i l i z a tion , could b e  e xpec ted to 

doub l e  thi s produc tive amoun t . 

Thi s c ommi ttee notes tha t P l an B wh i c h  c a l l s for para l le l i ng the 

Kee l er-Al s ton l ine would impac t 5 3  mi l e s  o f  f o r e s t  l a nd a s  oppo s ed to 

only 3 0  mi l e s  of P l an A a nd the c ommi ttee i s  concerned tha t under s ta temen t  

o f  the fore s t  po tent i a l  wou ld l ead t o  a f a i lure t o  recogn i z e  t h e  magn i tude 

of the d i f ferenc e i n  the f ore s t  impac t be tween P la n s  A a nd B .  
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LATE 

COMMENT ON PROPOS ED F INAL YEAR 1 9 8 1  PROGRAM DRAF T 

ENVI RONMENTAL IMPACT STATEMENT 

Comment No . 5 

LETTE R  

COMES NOW the Mi st-Birkenfeld C i ti z ens Advi sory Committee and doe s 

comment on the above referenc ed Environmental Impac t Statement a s  fol lows : 

Wi th re spec t to page 1 5  o f  the DFPS Al s to n-Portland area rei nforceme nt 

SA8 0 -1 it is observed tha t  under urban and res idential impac ts tha t Plan 

B goe s through three mi l es o f  urban and res identia l  area whereas Plan A 

goe s through 2 0  mi l es o f  urban and res identail area . Thi s  s tatement 

fai l s  to note that the Kee ler-Pearl ( Wi lsonvil l e ) extension, which i s  a 

part of  the overal l p l an i f  the Kee ler -Al ston line i s  bui l t ,  runs through 

Aloha and onto the Wi lsonville area which c ompr i s e s  some of the mo st 

rapidly deve loping urban r e s idential area in the entire Sta te of Oregon . 
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LATE 

COMMENT ON PROPO S ED F INAL YEAR 1 9 8 1  PROGRAM DRAFT 

ENVIRONMENTAL IMPACT STATEMENT 

Corrunent No . 6 

LETTE R 

C OMES NOW the Mi st-Birkenfeld C i ti z ens Advi sory Corruni ttee and doe s 

corrunent o n  the above refer enc ed Environmenta l Impac t Statement a s  follows : 

On page 1 5  DFPS Al s ton-Portland area r einforcement SA8 0 -1 various 

recrea tional impacts are enumera ted . Among the things that are no t 

enumera ted i s  the fac t that the Kee ler-Al ston propo s a l  P l an B would 

create an add tiona l  vi sual impac t on the Camp Wi lkerson Park Natur a l  

Area . 

7 8  



LATE 

COMMENT ON PROPO SED F INAL YEAR 1 9 8 1  PROGRAM DRAFT 

ENVIRONMENTAL IMPAC T STATEMENT 

Comment No . 7 

I ETTF Q  _ , _  i 

COME S NOW the Mi st-Birkenfe ld C i ti zens Advi sory Commi ttee and doe s  

comment o n  the above re ferenced Environmenta l  Impac t Stateme nt a s  fol lows : 

On page 1 9  o f  the DFPS Al ston-Portland area reinforcement SA8 0 -l on 

vegeta tion i t  is obse rved tha t tansy ragwort could cause a severe weed 

problem as a resu l t  of c lear i ng. A mo re accura te sta tement on the weed 

problem is tha t it wi l l  cause a s evere weed prob l em . 

On the same page i t  i s  a lso observed tha t " impac ts on fore s t  land , 

therefore, are more s erious than for a ny o ther broad vegetation type " .  

Thi s  i s  actua lly an understa teme nt . The fac t i s  tha t  fore s t  land 

uti l i z ed for r�ght o f  way loses  a l l  economic va lue because the land i s  

not c l eared in such a way tha t  i t  c an b e  converted t o  any o ther u s e  

such a s  a n  agricultura l  u s e . Thi s  impac t could be mi tigated somewha t 

i f  the r i ght o f  way c lear ing operations were performed in such a manner 

tha t the land cou ld be c onverted to a gricultural purpo s e s . 
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LATE LETTE R  

COMMENT ON PROPO SED F I NAL YEAR 1 9 8 1  PROGRAM DRAFT 

ENVIRONMENTAL IMPACT S TATEMENT 

Comment No . 8 

COMES NOW the Mis t-Birkenfeld C i ti zens Advi sory Commi ttee and does 

comment on the above r e ferenc ed Environmenta l Impac t Sta tement a s  fol lows : 

On page 2 3  of the DFPS Al ston-Portland area reinforc ement SA8 0 - 1  under 

demogr aphic and economic impacts it is conc luded tha t  the impacts of the 

pro j ec t  will probably be low and short termed . Such a conc l u s ion is not 

exactly accurate . Removal o f  a s  much a s  1 9 0 0  acres of  pr ime fore s t  l a nd 

from the forest l and base a s  propo sed by the Keeler-Al ston l ine will 

permanently deprive the economy o f  Columbia County of annual for e s t  

produc tion suf f i c ient t o  support one or more mod e s t  s i z ed logg i ng compa n i e s  

and s inc e ther e exi sts a substantial mul tipl i er e f fe c t  between bas ic � 
indu stry j obs and the support and service i ndustry j ob s  which nec e ssar i l y  

flow from the exi stenc e  o f  the ba se j obs , the d emographic and economic 

impact cou ld more accura tely be d e scribed as moderate and long term a s  

i t  would continue for the l i f e  of the l in e  and suc h time therea f ter a s  

may pa s s  until the right o f  way i s  refor e s ted . 
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LATE 

COMMENT ON PROPO SED FINAL YEAR 1 9 8 1  PROGRAM D RAFT 

ENVIRONMENTAL IMPACT S TATEMENT 

Comment No . 9 

LETTE R 

COMES NOW the Mist-Birkenfeld C i t i zens Advi sory Committee and does 

comment on the above referenced Environmenta l Impac t Statement a s  follows : 

On page 2 4  o f  the DFPS Al ston-Portland area reinforc eme nt SA8 0 -l i t  i s  

obs erved that there wi l l  b e  a one time incr ease i n  timber yield taxes . 

Thi s sta tement is qui te true . However ,  i t  should be c l arif i ed tha t 

thereaf ter there will be a permanent long-term reduc tion in timber tax 

revenues which wi l l  be s igni f i c antly grea ter on P lan B than on Plan A 

by virtue of the fac t tha t Plan B goe s through much more forest l and . 
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X .  RE SPONSE TO COMMENTS 

Be cause th e f inal Al l s t on-Port land Fac il ity P l anning Sup plement has 
been delayed and i s  not being is sued wi th this statement a s  wa s th e 
draf t ,  the fo l lowing response s  do not address  tho se comment s that  spec i
fica l l y  re fer t o  the Al l s ton-Port land transmis s ion proposa l .  Al l re l ev
ant c omment s w i l l  be accommodated in the sepera te  Al l s t on-Port l and final 
s uppl ement when i t  i s  issued . 

A .  FRIENDS OF THE EARTH, DECEMBER 1 9 , 1 9 7 9  

Comment : On page 49  of th e repor t , i t  i s  stated :  t iTh e  her
b ic ides l is t ed by BPA and l is t ed in Tab le 4 or very l ow in toxic i ty to 
anima l s  and human s . "  I looked at Tabl e  4, and al l the herbic ide s noted 
are po isons and in fac t produc e very serious health e f fec t s  a t  doses 
used . 

Re spons e :  BPA does not mean t o  imply tha t  the chemica l s  l i s ted 
are no t t oxic , only tha t  the ir toxic ity  is low.  Many hous eho l d  i tems 
are a l so t oxic ( tabl e  s al t ,  aspirin, vi tamins , oven c leaner , h ouseh o l d  
ammoni a ,  e tc . ) .  Thi s  doe s no t mean tha t  they canno t be  used s afe ly . 
The same ho lds  true  for the h erbi c ides propo sed for use  by BPA . Fur
thermore , the ac tual expos ure o f  human s  and anima l s  t o  h erbic ide s tha t  
would be  used by BPA i s  s o  l ow tha t  the poss ibi l i ty o f  any t oxic e ffec ts 
i s  virtual ly e l iminated . Al l o f  the  h erbic ides used by BPA are ap proved 
by the Envir�nment al  Pro tect ion Agenc y  ( EPA ) . See  sec t ion IV . B . 2 . b . 

Comme n t :  We h ave h a d  c omplaints from severa l parts  o f  the 
nat ion about how expo sure to 2 , 4-D c aused peop l e  t o  lose the ir babies . 
Thi s  f i t s  wel l  wi th labora tory dat a ,  showing th at  2 , 4-D cause s  b leed ing 
both in the adul t h uman and a l so in a l l  the organs o f  the fetus . 

Furthermore , picl oram has  been found t o  b e  a s o l i d  canc er 
c aus ing chemical , wi th severe impac t upon many body organs , a s  you can 
see from the e nclosed  s tudy by Dr . Me lvin Reuber o f  the Frederick Canc er 
Re search Cent er ( part of NIH) . 

We hope th a t  you c an revise thi s  section t o  accura t e ly reflec t 
wha t  i s  known abou t thes e chemical s .  For exampl e ,  the U . S .  Fore s t Ser
vice pre sent ly b e l ieve s th a t  2 , 4-D is so dangerous tha t  they h ave i s sued 
new re gulat ions to curtai l i t s  us e .  Second ly , Fore s t  Servic e manager s 
b e l ieve th at  pic l oram "is  a really t ough chemical . "  A l o t  o f  peop l e  are 
inj ured by i t .  

Re spons e :  Labora tory t e s t s  h ave produced mixed c onc l us ions 
regarding the e f fec t s  of 2 , 4-D on reproduc t ion . Mo s t  t e s t s  h ave shown, 
howeve r ,  th at  large and pro longed doses are genera l ly req uired to cause 
s i gnificant b iological e f fec t s  in  humans .  

BPA use o f  2 , 4-D and o ther EPA approved herbic ide s wou l d  pre
sent minima l heal th hazard becaus e :  ( 1 )  BPA woul d  no t use  h erbic ide s at 
gre ater th an the recommend ed ra te ; (2 ) inadvert ent c ont aminat ion would 
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be  minimized by meas ures such as buf fer s trips ; and (3 ) BPA would  use 
re lat ive ly minor amount s over a l arge geograph ic  are a .  

The E IS h a s  been revised t o  summarize the c urrent l it erat ure 
analyz ing the herbicide s propo sed for use ,  inc luding the paper by 
D r .  Reub er ; see  sec tion IV . B . 2 . b . ( 3 ) ( c )�.�. 

The U SFS has revi sed por t ions o f  the Forest  Servic e  Manual 
g �v� ng more spec ific d irec t ion on th e us e o f  2 , 4 , 5-T or other herbic ide s 
c ont aining TCDD ( BPA does not use  2 , 4 , 5 -T ) . In add ition ,  the  revi s ions 
in th e U SFS Manua l g ive more spec ific  d irec t ion t o  the us e of 2 , 4-0 even 
though i t  c ont ains no TCDD .  Pr imar i ly ,  the d irec t ions spec ify definite 
d i s tanc e s  from treatment z one s to wat er s upply and h uman h abitation . 
Wi thout  knowing the sourc e and c ont ext o f  the U SF S  s t atement s regard ing 
picl oram , it woul d  be difficu l t  for us to comment . Picl oram i s  s t i l l 
l is t ed in the USFS Manual ( Exh i b i t  1 ,  215 8 . 2-3 ) .  

Comme n t :  You know as we l l  a s  I tha t  i t  i s  imposs ib l e  t o  ap ply 
herbicides from the air without tres spa s s ing upon property owners a l l  
a lo ng the righ t-o f-way . 

Re spons e :  BPA i s  usus a l ly a b l e  to  avo id app l icat ion to  nontar
get areas th rou gh the fo l l owi ng measure s :  

�s  s t il l ;  

1 .  add ing dri ft contro l agent s to  the herb ic ides mix ;  

2 .  ap pl icat ion onl y  during early morning hour s  when the a �r 

3 .  l eaving buf fer z ones a long the edge of the righ t-of-way and 

4 .  us i ng ob s erver s wi th rad io s a t  each end o f  the a eria l pas s  
to  repor t on any change i n  wind speed and d irec t ion. 

Pas t  experienc e  h a s  proven these me thod s t o  be  e f fec t ive . See 
sect ion IV . B . 2 . b . ( 2 ) (a ) . 

Comment : As you may know, s e lec t ive brush  management is  l e s s  
expens ive , than h erbic id e  spraying ,  reduc ing annua l cos t s  by abou t 
7 5  perc ent . 

Re spons e :  The t erm "selec t ive bru sh management , "  as i t  i s  com
monl y  used , re fer s  t o  the select ive application of h erb icides to  ind ivi
dual targ et  spec ies ( trees that can ul t imately grow t a l l  enough to be 
h az ardou s t o  the power l in e ) . Thi s  is in contra s t  t o  b lanket  appl ica
t ion, whi ch invo lve s  spray ing every th ing with in a g iven area . Aerial  
ap plication i s  an exampl e o f  blanket  appl ica tion.  Ground spray ing may 
a l so invo lve b l anke t appl icat ion .  The s e lec t ive applicat ion o f  h erbi
c ides from th e ground i s  s i gnificant ly  les s costly  than b l anke t applica
t ion from the ground , a l though nowhe re near 7 5  perc ent . The most  cost ly 
means of contro l is hand or mechanic a l  cut t ing .  See sect ion I I . B .  

X-2 



Comment : The Pres ident in hi s mes s age o f  19 7 9  s tressed  int e
gra ted pest manag ement , and direc ted agenc ies to deve lop programs . I 
think tha t  your environment a l  impac t i s  basica l ly a s l ap in the fac e to 
the Pre s ident , s inc e i t  c ont emplates i gnoring what can be done to  save 
money wi th s e l ec t ive brush management . 

Re sponse : As s tated in the dra f t  EIS , BPA proposes to  use a 
numb er o f  me thod s t o  contro l vegetat ion within i t s  transmis s ion 
r i gh ts-of-way . Of the total acreage scheduled for treatment by BPA in 
FY 1 9 8 1 ,  only 20 percent would  invo l ve aeria l appl icat ion of h erbic ide s ;  
9 perc ent of the program would be ac compl ished by means o f  h and and 
mechanical cut ting ;  and the remaining 7 1  percent would  employ se l ec t ive 
ground ap pl ication o f  herbic ides . The method employed in each par t icu
l ar s i tuation is dictated by access ibi l i ty ,  economic fac t or s ,  and envi
ronment al c ons idera t ions . Fur thermore , as  s tated in the draft  EIS , 
BPA ' s  vege tation management pro gram i s  aimed a t  the conver s ion o f  vege
tative c over by contro l ling tall-growing spec ies whi l e  s imul t aneous ly 
e nc ouraging lowgrowing spec ies  to flourish  and spread . Bec aus e BPA ' s  
ve getat ion management program would use mul t ipl e c ontro l techniq ue s , i t  
i s  cons i stent wi th the Pre s ident ' s  po l icy  o n  inte grated pes t  manag e
ment . See s ec t ion I I . B . S . for BPA ' s  vege tation management proposal . 

B .  U . S .  DEPARTMENT OF AGRICULTU RE , SOIL CONSERVATION SERVICE , 
JANUARY 22 , 1 9 80 

Co�ent : Any maint enanc e program, par t icularly  spraying o f  
rights-o f-way , should be c orre lated wi th privat e  landowner s  us ing those 
l and s for grazing purposes . Long-range pl ans should be  d eve l oped s o  
grazi ng and sprayi ng would  no t be  i n  confl ic t . 

Re spons e : When herbicides are used that have l abe l re s tr ic
t ions on graz ing of mea t  and dairy anima l s  in  treated are a s , BPA con
tac ts the owner s and occupant s of the areas to be  treated.  See 
sec t ion I I . B .4 .  of the E IS for further d i scus s ion on thi s po l icy . 
Grazing i s  genera l ly c ompa t ib l e  with BPA righ t s-o f-way , and conf l ic ts 
arisi ng from the us e o f  h erb ic ide s  are short term. 

C. U . S .  DEPARTMENT OF THE INTERIOR , PAC IFI C  NORTHWE ST REGION , 
JANUARY 2 5 , 1 9 8 0  

Comment : The DES i s  unc l ear a s  to  the extent to wh ich the 
visua l value of undeve l oped land , a s  opposed to economic and other con
s ider a tions , i s  c ons idered in deciding the nec es sary o f  new righ ts
o f-way . We th ere fore s ugges t  an addi t iona l a l t ernat ive in  the final 
s t atement , where in max imum po sible  use i s  made o f  exist ing c orridor s . 
Di scus s ion o f  the al t ernat ive should inc lude an analysis  o f  disadvant
age s ,  inc l uding inc reased cost s , and should wei gh the s e  against the 
pub l i c  benefi t s  of no t cons truc t i ng new fac i l i ties  in und evel oped and 
agr i cul tura l areas . 
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Re spons e :  For new transmi s s ion l ine s ,  i t  i s  BPA pol ic y  t o  plan 
for the ir c onstru c t ion para l l e l  to exist ing l ines where prac t icab l e .  In 
d eve l oping a plan of s ervic e ,  thi s  is often the environmental l y  pre fer
ab le  a l ternat ive . However , para l le l ing i s  not always prac t icab l e  and 
may h ave great er overa l l  adverse  environmental impac t .  Pre l iminary 
pl anning ind icates that approximately 19 2-2 10 miles ( 3 0 7-33 6 km ) o f  new 
transmis s ion l ine may be located para l le l to exi s t i ng l ine s .  Closer 
analys e s  o f  the advantages  and d isadvant ages o f  para l l e l ing will  b e  done 
sit e-spec ifica l ly .  Unquant i fied environmental amenities  and va lue s ,  
inc l ud ing the vi sual value o f  undeve loped land , wi l l  b e  g iven appropr i
a t e  c onsiderat ion in dec is ionmaking along wi th economic and technica l 
c ons idera t ions . See section IV . A .  for a d i sc uss ion of para l le l ing . 

Comme nt : The d i scus s io n  o f  mi t i ga t ion o f  pro b l ems created by 
propo sed l ine changes i s  c ons idered t o  be too brief in some ins t anc e s . 
Two examples  are roadways for c ons t ruc t ion and po tent i a l  po l l u t ion o f  
water sources . 

Re sponse : The discuss ions of construc tion impac t s  and mit iga
t ion mea s ure s in  s ec t ions I I . A . l . b . and IV . A .  apply t o  the upgrad ing o f  
exist ing l ines a s  we l l  as new c onstruc tion, but on a les ser s c a l e .  

Comment : Th e  proposed program could b e  streng thened by inc lud
ing provi s ions for wa ter-q ual ity moni tor ing of surfac eand ground-water 
sourc e s  draini ng vegetation management area s and s t orage areas for elec
trical c omponent s cont aining po lych l or inated b ipheny l s  (PCB ) .  

Re spons e :  Under the propo sed vegetat ion management program , 
BPA would per i od ically moni tor the fate and per s ist enc e o f  appl ied her
b ic ide s .  See sect ion I I . B . 5 .  BPA ' s  P CB s t orage fac i l i ty i s  d e s i gned t o  
prevent environment al  c ontamina t ion i n  case o f  a l eak or sp i l l . See 
section IV . B . l .  BPA doe s  no t intend to monit or the s ur fac e or ground 
water there . 

Comment : The draf t  statement should c ons ider , a t  least  in a 
genera l manner , the po tential  for secondary impac t s  from increases �n 
irri gat ion as a resul t of the ava i labi l i ty of add i t ional power . 

Re spons e :  At thi s l eve l o f  planni ng such impac t s  are no t 
re asona b ly for seeab l e .  Discussion of such impac ts would  be inc luded �n 
the ap propriate  s i t e-spec ific  environment a l  anal ys i s .  

Comment : Al though gener a l  impac ts to fish re sources  are dis
cus sed , it  shou l d  be ment ioned tha t  many o f  the  po tent ia l impac t s  may 
occur t o  anadromous spec ies o f  tremendous va lue t o  sport and c ommercial  
user s .  Fur th ermore , the bul k  o f  the impac t wi l l  occur in a system 
(Columb i a  River and tr ibutar ie s )  th a t  already has suf fered repeated 
adver s e  modifications from wat er d eve l opmen t  proj ec t s .  Other h i gh ly 
va lued re sident species occur in the pro j e c t  area and may suf fer impac ts 
from the proposed  ac t ion s . We be l i eve thi s section shoul d be expanded 
to address  the s e  i s sues . 
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Re spons e :  Sec t ion IV . A . 2 . b . ( 2 ) ( a )  i n  the fina l E IS h a s  been 
revi sed to  re ferenc e  anadromous fish species . Potent ial impac ts to 
these  species  from th e proposed program are minor and an extens ive 
analys i s  o f  impa c t s  to the se fisheries is not with in the scope o f  this  
E IS . 

Comment : Th i s  d isc uss ion on impac ts to  wi ldl ife i s  mis leading 
and inc omple t e .  The mo s t  s evere loss  o f  wi l d l i fe populat i ons wil l occur 
from habi tat l o s s  and modificat ion and not increased hunt ing pre s s ure 
th rough i nc reased acces s .  The statement tha t  minima l impac ts  wi l l  occur 
to  wi ld l i fe in farmland and previous ly disturbed areas i s  an unfounded 
genera l iz a tio n .  Maj or populat ions of many wi ld l i fe spec ie s occ ur in 
tho se are as and may be impac ted by the proposed ac t ion . The d ocument 
should addre s s  thes e is sue s in a more clear and conc i s e  di scus s ion.  

Re sponse : The E IS (draft and final ) state s , "Th e  greatest 
impac t to  wild l i fe can be  expected to  occ ur a s  a resul t o f  c le aring and 
c onstru c t ion operations in  previ ously na tura l habi tat . "  Increased hunt
i ng pre s s ure s are no t ment ioned a s  caus i ng the mos t  severe los s o f  wi l d
l i fe popu lat ions , only as an addit iona l impac t .  The final EIS  has  been 
revised t o  stat e that righ ts-o f-way in farmland and o th er previous ly  
disturbed area s  would  h ave a "less er "  impac t than in  natura l habitat . 
See sect ion IV . A . 2 . b .  

Comment : Lo sses to  sma l l  animal popu lat ions with in the 
righ t-o f-way may be  more than temporary . If  suitab le  h abitat  i s  not 
ava i lable ,  tbe spec ies in quest ion wi l l  not reestabl ish to  former l eve l s .  

Re spons e :  BPA agrees tha t  affec t s  t o  sma l l anima l populat ions 
may be more than temporary . The EIS s t ates tha t  c lear ing o f  
right s-o f-way and acce s s  roads may potent ial ly  af fec t loca l popul ation 
l eve l s  o f  s ome spec ies permanent ly . See sec tion IV .A . 2 . b .  

Comment : Bird mortalities  resul t ing from power l ine col l is ions 
h ave been we l l  document ed.  We do no t c ons ider t h i s  l o s s  pot ent ial a s  
ins i gni ficant e s pec ial ly when l arge concentrat ions ( such a s  mi grating 
water fowl ) are preva lent near power l ine s . Admit ted ly , i l lega l shoot
i ngs are a s erious prob l em but the cumulat ive ef fec t or co l l i s ions may 
be a more s er i ous pro blem. We be lieve your d iscu s s ion should be 
oriented in this fas hion.  

Response : The EIS  states , "Transmis s ion l ines have no t been 
proven to  be  a genera l haz ard to  bird movements and there i s  no evidence 
to ind icate that bird mor t a l i ty due to c o l l i s ions with BPA fac i l i t ie s  is 
a s i gnificant prob l em. " The E IS fur ther stat e s , "Al though transmis s ion 
l ines have no t been shown to  genera l ly repre sent a biological probl em 
for b ird s , the otential for such a rob l em ma exi s t  in c ertain s itua
t i ons ( emph a s i s  added . "  Our discuss ion of po tent ial impa c t s  to  b irds 
i s  no t oriented to i l l ega l shoot ing . Se e sec t ion IV . A . 2 . b . (2 ) ( c ) . 

Comment : The discuss ion on pos s ible  increased growth and 
d evel opment a s  a resul t  o f  a new or expanded power source and subs equent 
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i ncreased environmenta l  impac ts  i s  we l l  noted . Spec ific area s where 
thi s  may occur as a resul t of the proposed ac t ions should be ident ified . 

Re s pons e :  

Comment : 
wild l i fe are wel l 
nat ion exist s .  We 
t o  be  used in the 
as pl anned . 

The study areas are shown on figure 3 in sec t ion I I .  

The extreme ly hazardous e f fec ts  o f  PCB t o  fish and 
documented , and the po tent i a l  for acc identa l contami
b e l ieve it would be far safer for non-PCB trans formers 
proposed cons truc t io n  in l ieu of th e gradua l phas e-out 

Re sponse :  Bonnevi l l e  Power Administrat ion i s  ful ly c ognizant 
o f  the environmenta l  and hea l th haz ard s o f  PCB . PCB  i s  extens ive ly  
regu lated.  The Toxic Subst anc es Contro l Ac t proh ibits  the  manufac ture , 
dis tribut ion in commerc e ,  or us e o f  any PCB  in a manner o th er than in a 
total ly c l osed manner af ter January 1 ,  1 9 7 8  [ IS U . S . C .  s ec t ion 
2 6 0S ( e ) ( 2 ) ( A ) ] .  EPA, in i t s  fina l rul emaking on manufac turi ng , dis tri
bution in c ommerc e ,  and use o f  PCB and PCB i tems , has  determined that 
dis tribut ion and us e o f  intac t , non-leaking PCB trans former s ,  as we l l  as 
distribut ion in c ommer c e  and us e of intac t ,  non-l eaki ng PCB c apac i tor s , 
are cons id ered t o  b e  tota l l y  enc losed (40 CFR 7 6 l . 3 0 ) .  BPA ' s  cont inued 
use of PCB transformers and PCB c apa c i tor s i s , therefore , a permi tted 
us e .  

BPA h a s  only a very few PCB transformers and i t  i s  h i gh ly 
unl ikely tha t  th e agency woul d  be  procuring and ins ta l li ng any add i
t i onal PCB t�ans former s .  BPA does h ave a subst ant ial inventory o f  PCB 
c apaci t or s ,  however . As PCB capac i t or s  (and tran s former s )  fai l ,  they 
are re t ired from s ervi c e .  EPA ' s  regu lat ions wi th respect to marking , 
containment , s t orag e ,  transportat ion , and di sposa l ,  are fu l l y  adhered 
to. PCB c apac itor s  in invent ory are used a s  rep lac ements  for fai led 
c apac i t or s ,  or for insta l l i ng add i t ional c apac itanc e  at exi s t i ng fac i l 
i t ies . Norma l ly th i s  w i l l  only occur at substat ions where P C B  c apac i
t or s  are a lready present . PCB capac i t or s woul d  be introduc ed int o a 
subst ation where they have never been pre s ent only as a last  resor t .  In 
such s itua t ion s , the insta l l ation woul d  be des i gned and the fac i l ity 
opera ted in such a manner tha t  any chanc e  o f  environment al  c ontamination 
would  be  minimized . See sec t ion IV . B . l .  

Comment : The ( E IS ) states tha t  re l iabi l i ty cri teria  are the 
pri nc i pa l res tric t ions l imiting the implementat ion of paral l e l i ng ,  due 
to the poss ibi l i ty of natura l calami ty and sabotag e .  Because o f  the 
va lue of para l l e l i ng a s  a mit i gation meas ure , we fee l thi s  subj ec t 
should be  expa nded in the final s t atement . Da ta should be inc luded 
ind icati ng the degree to  which nat ura l calami t ie s  and sabotage are an 
ac tual problem. Prevent ive measures and the degr ee to which the above 
fact or s  i nfluenc e  des ic ionmaking shou l d  be di scussed . Bene fi t s  t o  s ur
ve i l lanc e of s ing l e  ver sus mu l t ipl e c orridor s  should be c ons idered in 
the FES . 

Response :  Par t ly by c ons ider ing the potent ial for natura l 
calami t i e s  and sabo tage in th e pas t ,  the sys tem has  been des i gned to  
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avo id reg iona l dis rup t ion or load area s eparat ion in the event o f  the ir 
occurrenc e .  There for e ,  th i s  i s  not an ac tual problem.  For exampl e ,  the 
bombing of e l even BPA tower s in 19 74 ( the J .  Hawker inc ident ) did no t 
cause d i srup t ion because o f  sys t em re l iabi l i t y .  Sinc e 1 9 7 4 ,  the cost  o f  
vandalism on the BPA system has averaged approxima te l y  S25 0 , 000 per 
year . The EIS has  been revised to  s t ate that re l iabi l i ty criter i a  � s  
"ano ther "  res tric t ion ra ther than t h e  "princ ipa l "  re s tric t ion ; see  
section IV . A .  

Comment : The Elmo subst ation wi l l  be scheduled for herbicide 
weed contro l .  Al s o ,  on page A-2 l , the Kal ispe l l -Kerr and Ho t S prings
Anac ond a power l ine righ t s-of-way pa ss ing thro ugh Lake County wil l  be 
scheduled for vegetat ion contro l .  Th e planned treatment i s  hand cutting 
fo l lowed by herbicide ap pl icat ion to  c ontro l s tump sprout ing . The 
Confed erated Sal is h  and Kootenai Triba l Counc i l  h a s  no t ap proved the use 
of her bicides for ve getat ion contro l .  They should be consul ted pr ior to 
the us e of h erbicide s in the management of power l ine rights-o f-way 
across  triba l  land . 

Re sponse : Inc l uded in the proposed program i s  prov� s �on for 
co ordination o f  h erb icide appl icat ion on Ind ian res ervat ions with  the 
appropriate Indian tribe.  See sect ion I I . B . 5 . 

D .  OREGON STATE DEPARTMENT OF FORE STRY,  JANUARY 2 5 , 1980 

Co�ent : The Ore gon State Department o f  Fore stry s trong ly  
recommend s tha t  the  BPA take a closer look a t  a l t ernat ive propo s a l s  
whi ch w i l l  not remove fore st  land from t imber produc t ion. 

Re spons e :  Th e  acreage noted in  the E I S  a s  be ing removed from 
t imber produc tion i s  only a rough est imate based on pre l iminary p lanning 
dat a .  BPA wil l  more closely  examine a l t ernat ives i n  s it e  spec ific  envi
ronment a l  s t atement s and analy s es , inc l uding c omparisons of the amount s 
o f  fore s t  land tha t  woul d  be  removed from t imb er produc t ion and the 
economic impac ts o f  convert ing that land . 

E .  DEPARTMENT OF HEALTH , EDUCATION , AND WELFARE , PUBLI C  HEALTH 
SERVICE , JANUARY 23 , 1 9 80 AND FEBRUARY 2 2 ,  1980 

Comment : In genera l ,  we h ave no maj or conc erns regarding the 
propo sa l .  We do , h oweve r ,  h ave some c onc ern about the l ack  o f  discus
s ion in the E IS regard i ng the pos s ib l e  heal th e f fec t s  from e l ec t ro static 
and e lec tromagne t ic fie lds . No summary o f  the research that  has been 
done on the potent ia l short-term and l ong-term ef fec t s  from e lec tric and 
magnet ic fie lds of the type found und er and around the propo sed trans
mis s ion l ine s cou l d  be  found in the E IS .  

Re sponse : BPA has  opera ted 500-kV transmis s ion l ines s inc e the 
e arly  196 0 ' s . No adver s e  heal th e f fec t s  to  anima l s  or pe ople  due to the 
e lectric fields of the s e  l ines have been repor t ed .  Th i s  is  based on 
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operat i ng experienc e  and resul t s  o f  bio logica l research conduc ted for 
BPA s inc e  1974 . Current re search on the subj ec t i s  present ed in the BPA 
pub l ica t ion Elec trical and Bio logical Effec ts  of Transmis s ion Line s :  A 
Review. Th i s  publ ication describes the e lectrical effec ts o f  transmis
s ion l ines and some o f  the me thods used by BPA to  reduc e or e l iminate  
undesira b l e  b io l og ical  e f fec t .  Cop ies are ava i lable  upon reques t .  See 
s ec t ion IV . A . l . h . (2 ) .  

Comment : We be l i eve that open burning o f  s l ash should be  d i s
couraged . Al t erna t ive me thods o f  d i s posa l should  be  pur sued . Th e use  
of special  h arve s t equipment may h e lp prevent the need for exc ess ive 
movement of chipper s  and road d eve l opment . The chipped debris  and o t h er 
mulch i ng mater i al can , i f  proper ly  sc at tered , provide a pro tec t ive c over 
unt i l  vegetation s tabi l izes  the s o i l  from ero s ion.  Slash d i s po s a l  by 
windrowing in the righ ts -of-way should a l so be cons idered . 

Re spons e :  Becaus e o f  th e cos t o f  a l t ernat ive me thod s o f  d i s 
po sal and environment a l  trade-offs , natura l draft  open burning remains 
the primary di s posa l me thod and woul d  be used wh ere loca l a ir po l lut ion 
regu lations permi t .  However ,  where c ond i t ions pre c l ude open burning , 
a l t ernat ive me thods such a s  chipping are ut i l ized . In some cas e s ,  sma l l  
p i le s  o f  s lash are l e f t  a s  wi l d l i fe c over . Th i s  i s  l imi ted becaus e o f  
fire haz ard , insec t infe stat ion , or where the l and owner d i s ap prove s . 
See section IV . A . 2 . a . ( 1 ) .  

Comment : Al ternat ive s to  herbic ides c ontro l should be  c ons id
ered in cont�o l l i ng vegetat ive growth i n  transmi s s ion right s-o f-way . 
Conver s ion o f  previous ly t imbered areas or o ther non-us e  areas to pub l ic 
or pr ivat e graz i ng lands wi th incent ive s  t o  promot e  i t s  us e wou l d  e l imi
nate the need for h erbi c ide contro l and provide some pub l ic bene f its . 
We be l i eve tha t  the us e o f  h erb ic ide s in contro l l i ng vegetation by 
bro adcast ing or aerial  spraying should be  restric ted only t o  th o s e  areas 
tha t  are no t acces s ib l e  by s ur fac e veh i c l e s  and where hand or mechanica l 
c leari ng i s  not pos s ib l e .  Addit ional informat ion should a l s o  be  pro
vided on the po tential  human heal th e f fec t s  from th e h erbic ide s wh ich 
wi l l  be  used most  frequent ly . 

Respons e : BPA enc ourage s  the mUl t ipl e use o f  i t s  righ t s
o f-way . Any beneficial  us e o f  the land tha t  does no t confl ic t with 
maint aining a safe and re liab l e  transmis s ion sys t em i s  accep table .  The 
particu l ar us e ,  such a s  graz ing ,  is  det ermined by th e l and owner . Of 
the r i gh t -o f-way acreag e proposed for ve getation contro l in FY 1 9 8 1 , 
only 2 0  percent woul d  invo l ve a eria l appl ication o f  h erbic ide s .  See 
sec t ion I I . B . 5 .  for a d i sc us s ion of where aerial  ap pl icat ion would  be 
the pre fer red me thod . The E IS h a s  been revised to  i nc lud e a summary o f  
the research on t h e  po tent ial human health e f fects  of t h e  herbic ides 
proposed for BPA us e .  Se e sec t ion IV . B . 2 . b .  

Comment : We recognize that PCB i s  u t i l ized in some o f  BPA ' s 
tran s former s ,  c apac i t or s , and st orag e container s .  Acc ordi ng t o  th e E IS ,  
a l l  PCB c omponent s ,  a s  they fai l ,  wi l l  b e  repl ac ed with non-PCB c om
ponent s .  I t  i s  a l s o  important tha t  any new ins tal lat ions no t us e any 
PCB c omponent s .  
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Re spons e :  See the previous re s pons e t o  a s imil ar comment by 
the Department o f  Interior . 

Comment : In discuss ing b iological e f fects  of e lec tric fie lds 
in the E IS ,  cons id erat ion shou l d  be given to  minimiz ing any potential  
occupa tional hazard s from the transmi s s ion l ines in  farm fields  or 
orch ards wh ere l arge farm equipment and transport vehicle s migh t be 
used. I t  woul d a l s o  be helpful  to  describe in the E IS the exist enc e and 
nat ure o f  spec ific use  re s tric tions within th e transmis s ion c orridor and 
any special ground c learanc es o f  transmi s s ion l ines (where ground 
ac t ivity i s  cons id erab l e  and potent ial ly inc ompat ib l e ) t o  minimiz e  
pu b l ic h e a l th h azar d s .  

Response :  As st ated in the draf t  E IS , farm opera tor s  mus t  
obs erve bas i c  pre caut ions when working undernea th transmi s s ion l ine s .  
Al so ,  cer tain l arge gun-type irrigat ion sys t ems should no t b e  used where 
an unb roken s tream of wat er c ou l d  c ome near a conduc tor .  BPA ground s 
a l l  s t at ionary metal l i c  obj ec ts whi ch c ould otherwise produc e invo lun
t ary mu scl e  reac t io n  i f  contac ted . Th e e lec t romagnet ic e f fec t s  are mos t  
s i gn i ficant wi th obj ects  which para l l e l  the transmis s ion l ines . See 
s ec t ions IV . A . 2 . h . ( l )  and ( 2 ) . 

As s t ated earl ier , l and uses th a t  d o  not conf l ic t  with main
ta1n1ng a s afe and rel iabl e  transmis s ion sys tem are acceptab l e .  Timb er 
pro duc tion and large buildings are genera l ly no t c ompa t ib l e , and kite  
flying und er e lec trical  wire s  can be h az ardous .  Where cro s s ing h ighways 
and roads , the heigh t  of transmi ssion l ines is raised to reduce the 
e lec tric fiel d s t re ng th s at ground l eve l .  See sect ion I I . B . 5 .  

F .  WASH INGTON STATE DEPARTMENT OF ECOLOGY, JANUARY 25 , 1980  

Comment : Th e draft E IS contain s  l imited i nformat ion on road 
c onstru c tion and maint enanc e .  The fina l E IS s hould c ont ain spe c i fic 
information on the me thod s o f  road cons truc tion , road maintenanc e , and 
ero sion cont ro l  t o  determine whe th er minimum water qua l i ty pro t ec t ion 
goal s  wil l be me t .  Thi s  shou l d  inc lud e a descript ion o f  me thod s t o  
prevent damag e to  fish re sourc es and d omest ic wa ter suppl ies  caused by 
fording sma l l s tream s .  Al s o ,  there shou l d  be a de script ion o f  the type 
of road dra inag e fac i l i t ies whi ch wi l l  be used to prevent eros ion . 

Re spons e :  Permanent acces s roads are bui l t  t o  a n  improved c on
d i t ion whi ch inc ludes a dra inage sys t em ( culver t s ,  water bar s ,  e tc . ) ,  
grading and s preading o f  crushed aggregat e ,  and s eeding o f  cu t and 
f i l led s l ope s .  Pro tec t ion of f i sh resources  is d iscussed in sect ion 
IV . A . 2 . b . (2 ) ( a ) . 

Comment : The E IS ind icates the unauthor ized use of roads i s  
c ommon and may resul t in addi t iona l eros ion and s tream s i l tation . Those  
roads th at are no t de s i gned for all  weath er use should be blocked or 
gated to minimiz e th e occur renc e  of unau thorized us e .  
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Re spons e :  As stated i n  the E IS ,  BPA wil l cooperate wi th land
owner s and land management agenc ies in prevent ing unauthorized use o f  
access  roads by ins tal l ing gates and lock s .  See sec t ion IV . A . l . e .  

Comment : The discuss ion o f  ve getat ion management with h erbi
c ides indicates there wil l  no t be  spraying within 100  fee t of  s treams , 
lake s ,  e tc .  Aer i al spraying from above transmi s s ion fac i l i t ie s  probab ly 
requ ire s  tha t  aircraft fly at an e l evation of 150 to  200 fee t ab ove 
ground . At th a t  he igh t , the l ike l ih o od o f  chemical  dri ft is greatly 
inc reased , thu s  resu l t i ng in chemical  ap pl icat ion to  non-t arge t area s .  
Ad dit iona l informat ion on dr i ft measures and a l ternative s to vege tat ion 
manageme nt wi th h erb ic ide s s houl d  be inc l uded in the fina l E IS .  

Re sponse : 
above ground l eve l 
tional informat ion 
IV . B . 2 . b . ( 2 ) ( a ) . 

BPA s t andard s  pre scribe  an a l t i tude o f  160  feet 
as the maximum re l eas e he i gh t  for h erbic ide s .  Add i
on dri ft contro l can be found in s ec t ion 

Comment : The pro j ec ts descr ibed in th i s  program may req uire a 
s h orel ine sub stantial  devel opment permi t i f  they mee t  the crit eri a i n  
the enc l osed regulations . If a permit i s  needed , the proj ec t mus t  mee t  
t h e  req u irements o f  t h e  loca l government ' s  shorel ine mas t er program. 

Re spons e : BPA , a s  an agenc y  o f  the Federa l Government , i s  not 
obl ige d to o btain s it i ng permi t s  from Sta t e  or loca l government s .  The 
supremacy c l ause o f  the Uni ted States Const itut ion prevents State and 
loca l control over the operat ions o f  the Federa l Government unles s 
spec ifical ly waived by Congre s s .  Control  inc l udes the i ssuanc e o f  
permi t s . Sec t io n  404 ( t )  o f  the Clean Wa t er Ac t a l l ows any Sta t e  or 
int er s t ate agenc y  to contro l the discharge of dredged or f i l l  mat er ia l  
in navi gabl e  wat er s  wi thin the ir j urisdic tion ,  inc l uding act ivi t i e s  o f  
Federa l agenc ies . Where BPA would d ischarge dredged or fi l l  material  
int o  thes e wat er s  and such  act ivity  i s  contro l led  by  the Stat e ,  BPA wil l  
c omply bo th subst ant ive ly and proc edura l ly wi th the requirement s o f  the 
Stat e .  Otherwi s e ,  BPA wil l  no t seek a permi t under the St ate  o f  
Washi ng ton Shore l ine Management Ac t .  See s e c t ion IV . A . 2 . c . ( 2 ) ( e ) .  

Apart from the i ssue o f  permi t s ,  BPA has an ob l i gat ion under 
the Of fice o f  Management and Budget C ircular A-9 5 ( 1 )  to provide infor
mat ion to  and cons u l t  wi th State  and loca l governments on the proposed 
pro jects  and ( 2 ) t o  as sure max imum feas ible  cons ist ency o f  the proposed 
proj ec t s  wi th State  and loca l plans and programs . A dec i s io n  to proceed 
with a BPA ac t ion inc ompat ib l e  wi th State and local deve lopment plans 
and pro grams shal l be mad e only wh ere th ere is c lear j u s t i fication.  
Expl anation o f  any necessary inc ons ist ency wi l l  be  inc l uded in the  
ap propriat e  s i t e-speci fi c  environmenta l ana l ys i s .  Se e  s ec t ion IV . A . l .  

G .  SKAMANIA RE GIONAL PLANNING COUNC IL,  JANUARY 24 , 1 9 80 

Comment : The Counc i l  i s  conc erned about th e us e o f  aeri a l  
spraying in Skamania County ,  part ic ularly  i n  t h e  Co lumb i a  River Gorg e 
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where s trong wind cond i t ions o f ten exist . The current plan proposes the 
us e of wat er and o i l  based h erb ic ide s tha t  are ap plied by aeria l or 
ground methods in Skamania Count y .  It is hoped that every e f for t is 
made to us e pe l l e t ized  forms of herbi c ides rather than aerial sprays to 
m�n�m�ze  any environment al  impac t .  

Respons e : Aerial appl icat ion is re stric ted when wind ve loc ity 
exc eeds 6 mph . See sec tion I I . B .4 .  Pe l leted herbic ide s woul d  s e l dom b e  
appl ied b y  air because of the h i gh cost . More o ft en ,  s o l id forms o f  
h erbic ide s are ap pl ied select ive l y  by hand where th e dens ity  o f  undes ir
ab l e  ve getat ion is re lative ly th in and there is l i t t le  danger o f  the 
chemica l  being washed  from th e are a .  

H .  O RE GON ENVIRONMENTAL COUNC IL , JANUARY 3 0 ,  1 9 80 

Comment :  During the 19 60 ' s  and 19 7 0 ' s ,  the c ommonl y-acc epted 
predic t ion for e l ec trical  l oad growth was tha t  i t  would "doub le  every 
decad e . "  Th e Draf t E IS s hows an inc reas e o f  3 . 7  percent per year . Thi s  
i s  a doub l ing every two decades . It  i s  pos s i b l e  that lower e s t imates 
may occ ur in the fut ure . 

Respons e :  Fu ture est imates  o f  l oad growth may indeed be 
l ower . In fac t , the new e s t imated average annua l load growth rat e  
i s sued by t h e  Pac ific Nor thwest  Ut i l i ties  Conference Commi t tee ( P NUCC ) 
thi s  year i s  3 . 1  percent over the next 2 0  year s .  See sec t ion I . A . l .  

Comment : The a l ternat ive o f  c onserva t ion is not taken s eri
ous ly in  the  Draf t E IS .  In the propo s ed Al locat ion Plan recentl y  d i s
cussed a t  BPA ,  preferenc e customer s woul d  be e l igible  to  rec eive more 
power from BPA i f  s erious cons ervat ion e f fort s  were undertake n .  The 
e f fect  of thi s  pos s ib l e  overal l reduc t ion should be noted in the  EIS  for 
the FY 19 8 1  Program. 

Re spons e :  The PNUCC h a s  fac tored ant ic ipated c onservat i on into 
th e foreca s t  di scus s ed above . Al s o ,  the transmis s ion fac i l ities  
inc luded in the  FY 1981  propo sed program are p l anned and des igned to  
mee t  a h i gh er peak demand wi th less  new generatio n .  T o  some degre e ,  
then,  c onserva tion is fac tored int o the BPA propo sed c onstru c t ion pro
gram. The d i scus s ion of cons erva tion in the E IS is d irec ted mainly a t  
c onserva tion a s  an a l t ernative to a l l  constru c t ion . The main c onc lus ion 
o f  this d i scus s ion is tha t  cons ervat io n  i s  no t a feas ible  a l t ernat ive to  
the  propo sed c onstru c t ion becaus e such programs could  not be  implemented 
to  reduc e th e proj ec t ed load in t ime t o  obvia t e  the need for new fac i l
ity constru c tion. See sec t ion I I . A . 4 . 

Simi l arly , a new a l location po l ic y  i s  no t scheduled t o  be  
impl ement ed unt i l  1 9 83 , with any benefits  from potent ial c onserva t ion 
being real ized only gradual l y  aft er tha t . There fore , a new a l l ocat ion 
po l icy would  not a f fec t the need for the propo sed c onstru c t ion. 
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Comment : A part o f  th e just ificat ion for new transmis s ion 
l ines in We st ern Wa shing ton and Ore gon is the ant ic ipa t ion o f  c ont inued 
l arge power flows from Canada to  Ca l i fornia . ( SA 80-1 , pg . 2 )  The E IS 
should referenc e  l oad-growth predic t ions in Canada , to  demonst ra te th e 
degre e o f  cred ib i l ity o f  thi s  pred ic t ion . 

Re spons e :  The Al l s t on-Port land ( SA-8 l-l ) Draft  Fac i l ity 
Planning Supplement attached t o  the draft E IS s tate s ,  "The  need for the 
propo sed fac il ities  is  based on BPA load growth and locat ion of genera t
i ng plants wi thin th e BPA s ervic e are a .  Power flow from Canada th rough 
our sys t em aggravates an a lready unsat isfac tory s i tuat ion ( pg .  2 ) . " 
Als o ,  power flow from Canad a doe s no t direc tly  invo l ve many o f  th e new 
and up graded fac i l it ies inc l uded in the FY 1981  proposed construc t ion 
program. Th ere fore , load growth in Canad a i s  no t a c ons idera t ion in  the 
purpo se of and need for ac t ion in th i s  programmatic EIS . See 
sec tion L A. l .  

Comment : Overl oad ing the sys t em dur ing per iods o f  peak 
demand s ,  wi th th e cons equent l ikel ihood o f  uncontro l l ed power fai l ures , 
i s  not a viab l e  a l t erna t ive . A pos s ib i l i ty of a l l eviat ing th i s  overl oad 
i s  th rough planned rotat ion of out age s to  spec i fied l oad s or geograph i
c a l  are as . Thi s  suggest ion , however , would  be one of last  resor t . 

Re spons e :  The E IS i s  revised t o  mention planned rotating ou t
ages und er the nonc ont ruc t ion a l ternative . See s ec tion I I . A . 3 .  

Co�ent : Ano ther pos s ib i l i ty for address ing the prob lem o f  
over l oads i s  "l oad management . "  BPA migh t c ons ider the c ontro l led 
res tric t ion of c ertain l oad s at peak period s . 

Lo ad manag ement technology i s  d isc ussed as i f  i t  were yet  to  b e  
d eve l oped . I t  i s  being used now ,  in some countrie s such as Germany . 
Impl ement at ion in the Nor thwest  would require  t ime for permis s ive regu
lation s , e ngine ering , and insta l lation.  

The l ack o f  any l oad-manag ement plan is  c i ted a s  a reason for 
no t c ons id eri ng i t  in the FY 19 8 1  Program. Is  th ere any "plan for a 
pl an ? "  If  not , th i s  q uest ion may cont inue to be ra ised without  the 
problem bei ng addre s sed . BPA mus t  begin to  addres s the lack o f  a load
management pl an. 

Re spons e : A maj or form o f  l oad management h a s  b een in 
in the Pac ific  Nor thwes t for more than 25 year s--BPA ' s  s al e s  o f  
b lock s o f  int errup tible  power to  i t s  d irect  s ervice indus trie s .  
sale s h ave been e f fec t ive i n  l oad  management over the years and 
regional u t i l it ies h ave begun s erving l oads on an int errup tible  

e ffect 
l arge 

The s e  
s evera l 
basis . 

Th e  assessment o f  addi t iona l means o f  l oad  management requ ires 
fur ther detail ed inve st igat ion in s evera l areas inc luding : 

1 .  Type s o f  l oads tha t  are mo s t  applicabl e  t o  contro l a t  
point o f  us e .  
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2 .  Analys is o f  contro l methods o f  pr i c ing a l ternat ive s as 
complements and sub s t i tute s .  

3 . Deve lopment o f  load management programs th a t  would b e  
pol i t ica l ly ,  soc ia l l y , and economica l l y  appl icab l e  to  u t i l ity  sys tems in 
the re gion . 

4 .  Further cost /b enef i t  analyses o f  a l terna t ive means o f  
meeting t h e  defic i ts . 

BPA and the reg ion ' s  u t i l i t ies are c losely  fol lowing l oad man
agement research being done in o th er parts  o f  the Nat ion . However ,  BPA 
se l l s  power only for re sale and to the l arge industries  discus sed 
ab ove . Sinc e  load management d evice s are nece s s arily  ins ta l led  on the 
u l t imate c onsumer s '  fac il it ie s ,  fur ther regiona l load management mus t  be 
implemente d on the sys tems of the more than 1 2 0  non-Federa l  agenc ie s 
wh i ch s erve the u l t imate consumer . When and i f  l oad management prove s 
genera l l y  bene f ic ia l  and cos t-ef fec t ive , we b e l i eve i t  wil l b e  impl e
ment ed t o  offset a part o f  the region ' s  peak ing needs . I t  is  mos t  
improbab l e  tha t  load management wil l  b e  achieved i n  the next 5 t o  
1 0  year s in amount s  suf fic ient t o  offs e t  the need for the propo sed 
FY 19 8 1  cons truc t ion program , to wh i ch the d i scus s ion in sec t ion I I . A. 4 .  
� s  d ire c te d .  

Comment : Use o f  thes e  poisons (herb i c ide s )  migh t in fact b e  
avo ided i f  o th er ways to  remove b rush were found to  b e  feas ib l e .  A 
recent study b y  Jan M .  Newton , Ph . D . , shows th a t  manual brushing may in 
fac t  b e  economica l l y  feas ib l e .  Thi s  sec t ion should perh aps b e  upda ted 
to inc l ude the most  re cent op inion and fac ts ava i l ab l e .  

Re spons e :  We have reviewed Dr . Newton ' s  s tudy and found tha t  
i t  compare s onl y  aer ial  herbic ide appl icat ion with mech anical  contro l .  
The BPA proposed vegetation management program inc l ude s o th er herb ic ide 
appl ication me thods that  are far more s e l ec t ive th an aer ial appl ica
t io n .  Als o ,  h er s tudy i s  oriented toward the fore s t  indus try wh ich h as 
ent ire ly d i f ferent goals  for vegetat ion management th an BPA. The anal 
ys i s  o f  h erb ic ide e f fec ts  in sec t ion IV. B . 2 . b .  h a s  been cons iderab l y  
revi sed t o  inc l ude many re ferenc e s . 

Comment : The d i sc us s ions on pages  4 9  and 5 0  ( o f  the draf t  EIS ) 
explain tha t  the h erb i c ide s used by  BPA h ave low toxicity  t o  anima l s .  
It  i s  noted th a t  such herb ic ides are "readily  excre ted . " Informat ion 
should b e  provided h ere to document the lack o f  e f fec t s  on animal s .  

Re sponse : The EIS h a s  b een revi se� to inc lude th i s  informa
tio n .  See sec t ion IV . B . 2 . b . (3 ) . 

Comment : "BPA w i l l  not conve r t  pr ime or unique farmland s to 
o th er uses unl e s s  o ther nat iona l intere s t s  override  the importanc e  o f  
pre serva t ion • • • •  " We would a sk h ere what is  t h e  nat ional inter
e s t e s ) ;  how is i t  determined and by wh o ?  Are e s sentia l  uses  o f  e lec tri
c ity de l inea te d ,  as  oppo sed to tr ivial or was t e fu l  uses , in such a 
det ermina t ions ?  The E IS shou l d  g ive some answer s t o  thes e  que s t ion s . 
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Re spons e :  The nat iona l int eres t o f  conc ern t o  BPA � s  ful lfi l l 
ment o f  i t s  re spons ibi l i t ies to  provide the power mar ke t ing and trans
mi s s ion s ervices  as mandated by the Bonnevi l le Proj ec t Ac t .  Th e BPA 
Administra tor is re sponsible for such decis ions wh ich are based on s taf f 
ana lyse s  and nationa l pol icy . BPA s e l l s  power onl y  for res a l e  and to  
i ts d irect  s ervi ce  industr ies , and i s  not in a po sition to  d iscr iminate 
be tween u l t imat e  end-use s .  See sec t ion I .  

1980 
I.  COWL ITZ COUNTY DEPARTMENT OF COMMUNITY DEVELOPMENT, JANUARY 2 9 , 

Comment : The Al l st on-Por t land Area Re inforc ement Study des
c ribed in the ab ove referenc ed documen t  proposed th ree river cro s s i ngs 
in Cowlitz Count y in Pl an A.  The Co lumbia ,  Ka l ama , and Lewis Rivers 
fal l  wi thin the j urisd ic t ion o f  the Sh ore l ine  Management Ac t of 19 7 1 ,  
thereby nec ess itating subs t ant ial deve lopment permi ts  from Cow l i tz 
County for thes e cros s i ngs . 

Comment : As you po int out , P l an A would cro s s  the Columbia 
River flood plain north o f  Kalama.  Any ac t ivi ty taking place  wi thin the 
1 00-y ear fl oodpl ain wi l l  require a Fl oodpl ain Management Permit .  Struc
t ure s mus t  be f irmly anchored or affixed to the real ity in order t o  pre
vent d i slocation by fl oodwat er and damage to l i fe , h e a l th and proper ty . 

Re spons e :  Please  see the re spons e t o  a s imil ar c omment made by 
the Wa shi ng ton State Depar tment o f  Ec o logy . Also , pl ease see  
sec t ion IV . A. 2 . c . ( 2 ) ( a )  for BPA ' s  po l icy regarding ac t ions in  100-year 
fl oodpl ains . 

Comment : Does expo sure to  these types o f  e lec tric and magnetic 
fields create s tres s ,  generate resi s tanc e  b reakdown s , contribute t o  
hyper t ens i on ,  h e ar t  a t tacks , he adaches , drows ines s ,  nervous exh aust ion , 
blood d is ord er s ,  and canc er in human s ?  

Re spons e :  Pl ease see the previ ous re spons e to the Depar tment 
of Heal th , Education,  and We l fare c omment conc erni ng the heal th e f fec t s  
o f  e lec tr ic fields . 

Comment : Likewis e ,  wha t  is  the impac t on plant s and anima l s  in 
the agricul t ura l sec tion? Even though BPA i s  no t aware o f  any conc l u
s ive evi denc e or research find ings ind icat ing that exposur e  to  e lec to
s tatic  and electomagnetic  field� ne ar operating transmis s ion l ine s 
re sul ts in any harmfu l e ffec ts to  humans , anima l s , and plant s , what 
hypo tho s i s  or pos s ibil ities  are known? 

Respons e :  At the field s treng th s  und er BPA transmi s s ion l ines , 
there are no known e f fec ts  t o  plants or animal s .  Many hypo the s e s  exi s t  
regard ing the possible  e ffec ts  o f  e lec tros t atic  and e l ec tromagne t ic 
fields . Thes e  hypo thes e s  are d i scussed in  th e BPA pub l icat ion 
E l ec trical  and Biolog ical  Effec ts o f  Transmis s i on Lines : A Review which 
i s  available  upon req ue s t . Hypo these s inc lud e :  pos s ib l e  e f fec t s  on 
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honey produc t ion by honeybee s ,  decreases  in the immunity  sys tem ,  
increased pro st ate infec t ion , increased exc i tab i l ity o f  nerve func t ions , 
decreased growth , inc reased mortal ity , and change s in s erum proteins and 
c or t icoid s .  

Pub l ic and sc ient ific int erest i n  the possible  e ffec ts o f  
transmi s s ion l ine s ,  e spec ially  tho s e  o f  e lec tric fie lds , cont inue s to  
run h i gh .  We b e l ieve , however ,  the  informa t ion deve l oped ind icates  the 
low probabi l i ty tha t  the fields  produced by BPA transmi s s ion l ine s pos e 
any hazard to  anima l s  or peop l e .  Th i s  f ind ing i s  a l s o  c onsist ent with 
conclus ions reached by the maj ority o f  o th er reviews we h ave seen o f  
biologic e ffec t s  o f  transmi s s ion l ine e l ec tric fields . See 
s ec t ion IV . A. l . h . (2 ) .  

J .  ORE GON DEPARTMENT OF LAND S ,  JANUARY 30 , 1980 

Comment : The ap plicat ion o f  h erbic ides wi l l  h ave minima l 
e f fec t on evergreen spcie s . The st atement • • •  th at a l l  woody vegetat ion 
spec ies  would  be d e fo l iated i s  a misnomer .  

Re spons e :  In pa st year s , BPA h a s  s uccessfu l ly c ontro l led many 
evergreen spec ie s wi th h erbicide s .  Mo st , ra ther than al l , woody spec ies  
would be defo l iated on l and tre ated by aer ial  appl icat ion o f  her
b ic ide s .  See sec t ion I I . B .4 .  

Comment : We recommend h and remova l o f  vegetat ion par t icularly  
within 2 00 fee t o f  any des i gnated aquatic  buffer zon e .  

Re sponse : Th rough herbic ide re s idue monitor ing , BPA h a s  found 
100 fee t t o  b e  an adequat e buffer zone for aeria l app l ic a t ion ,  and 
1 0  feet for s e lec t ive ground ap pl ic at ion. See sec t ion IV . B . 2 . b . ( 3 ) .  
Hand and mechanical  cutting i s  proposed for 1 , 7 3 5  acre s or 9 . 3 perc ent 
of the FY 1 9 81 ve getat ion management program. Some herbicides are 
ap proved by th e EPA for use to wat er ' s  edg e .  See s ec t ions I I . B . 4 .  and 5 .  

K .  U . S . DEPARTMENT OF AGRICULTURE , FORE ST SE RVICE , JANUARY 30 , 1 9 80 

Comme n t :  Th ere shoul d be a provi s ion in the E IS for fur ther 
c oord inat ion with the Fore st  Servic e  and other agenc ies on a more s i te
spec i fic basi s . 

Re sponse : On a s i te-spe c i fic basi s ,  BPA wi l l  c ons u l t  with 
age nc ie s  tha t  h ave spec ial  expert ise or j urisdic t ion by l aw .  Land man
agement agenc ies s uch as the Forest  Servic e ,  and resourc e  protec t ion 
agenc ie s  such as the Heritage Cons ervation and Recreation Servic e ,  wi l l  
be c onsul ted whe n  they may b e  int ere sted  in or af fec ted by a proposed 
ac t ion.  Se e sec t ion I I . B . 5 .  

Comment : The E IS needs to inc orporate the new Fore st  Servc ie  
Manual h erbic ide amendment [ FSM 2 100 , Amendment No . 10 , ( 10 /7 9 ) ( c opy 
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e nclose d ) ] in the proposa l .  It wi l l  b e  nece s s ary for BPA to submi t a 
request for any proposed use of herbicides on Nat ional Fore st  Sys tem 
land . Thi s  reque s t  shou l d  be accompanied by an environmental asses sment 
( Fore st Servi ce  Manual 19S0 , enc l osed ) prepared by BPA and sent to the 
re spons ib l e  Fore s t  Servic e officia l .  These  documents shou l d  be sent to  
the Fore st Servi ce  h e adq uar t er s  o ffice re spons ib l e  for administration o f  
t h e  National Fore s t  land s invo l ved . 

Re sponse : BPA ' s  righ t s -o f-way l ocated on U . S .  Fore s t  Servi ce  
l and h ave bee n maintained und er mutua l l y  ac ceptab l e  righ t-o f-way manag e
ment pl ans . The propo sed FY 19 81 maint enanc e and righ t-o f-way manage
ment pro gram i s  in  acc ordanc e  wi th those  manageme nt plans . BPA views 
thi s program as a s ingl e  maj or Feder a l  ac tion s i gni ficant ly a f fecting 
th e qua l it y  o f  the human environment . The impac ts  o f  th e ind ividua l 
ac tions are , in many cases , cumulative . A l s o ,  many of the se ac t ions are 
s imil ar in timi ng , impac t s ,  a l t ernat ive s ,  and me thod s of implement a
tion. There fore , we have prepared th i s  programma tic EIS  t o  gener ical ly 
eval ua t e  the ind ividual ac t ions of the proposed maintenanc e  and 
righ t-of-way management program. See the Counc il  on Environment a l  
Qua l i t y  Regulations at 4 0  CFR Part 15 02 . 4 ( c ) .  We b e l i eve tha t the 
FY 19 81 EIS adequately describes the impa c t s  o f  the proposed use o f  her
b ic ide s .  Thi s programmat ic E IS ,  toge ther wi th the righ t-o f-way manage
ment pl ans and BPA ' s  Righ t-of-Way Management Stand ard ( No .  63040-S 0 ) ,  
provide s the Fore s t  Service with the informa t ion i t  req uire s under the 
Fore st Servi ce  Manua l  19S0 . 

Comment : We fee l  tha t  BPA has  properl y  displayed and analyzed 
us e o f  h erbic ide s in the treatment o f  fo l i age ; however ,  we fee l they did 
not adequately hand le the preval ent public  c ontroversy c onc erning use o f  
h erbic ide s .  

Re sponse : In the fina l EIS  we have substant ially expanded the 
di scus s ion of h erbic ide us e .  See sec t ion IV . B . 2 . b .  

Comment : It is  ment ioned severa l t imes that spraying ( aeri
a l l y )  wi l l  be no c loser than 100 fee t  to  s treams or bodies of wat e r .  We 
suggest some quali fier mi gh t  be added to  that such a s ; "or as oth erwise 
agreed wi th land manager or owner . "  

Response :  As provided in the maint enanc e and righ t-of-way man
agement proposa l ,  i f  a landowner obj ec ts  t o  BPA vege tat ion management 
methods  he or she may assume re spons ibi l ity for th e vegetat ion on the 
righ t-o f-way . Se e sect ion I I . B . S .  

Comment : Ma int enanc e o f  righ t s-o f-way for transmi ss ion l ines 
and acces s roads should be  c overed in the E IS .  It woul d  b e  eas i er to 
fo l low proposed ma int enanc e work if the EIS re ferenc ed the BPA-FS 
Righ t-o f-Way Management Plan for each l ine and Fore s t . 

Re sponse : Ma int enanc e o f  ri gh t s-of-way for transmis s ion l ines 
and acces s roads �s c overed in the E IS .  
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Exi sting righ t-o f-way management plans are identi fied by BPA ' s  
transmis s i on l ine or corridor name and the Fore s t  Service  Fore s t  and 
Ranger Di s tric t .  The proposed vege tat ion management program i s  s imi
larly  ident ified in Table 5 .  

L.  U . S . DEPARTMENT OF AGRICULTURE , FORE ST SE RVICE , REGION 4 ,  
JANUARY 3 1 ,  1980 

Comment : Pr ior to any fur ther pl anning for hand cutt ing or 
h erb icid e  t reatme nt wi th Tordon 10 1 ,  your maintenance  s upervi s or a t  
Idaho Fa l l s  should cont ac t t h e  Fore st  Supervisor , Targhee  Nat ional 
Fore s t , a t  St . Anthony , Idah o .  

Re spons e :  As provided in the proposed  maintenanc e and 
righ t-o f-way management pro gram , BPA wou l d  coordinate herbicide ap plica
t ion on pub l ic l and s wi th the appropriate land management agenc y .  See 
sec t ion I L B . 5 .  

M .  u . S .  DEPARTMENT OF AGRI CULTURE , FORE ST SERVICE , FLATHEAD 
NATIONAL FORE ST,  FEBRU ARY 6 ,  1980 

Comment : We h ave routed your Draft  EIS  for FY 1 9 8 1  t o  our 
s t af f  spec ial i s t s  for review. The ir overwhe lming c omment wa s the ap par
ent lack of energy "c onserva t ion" as a maj or BPA thru s t  in FY 1981 . 
Ins tead , the, emph as i s  appe ar s t o  be bus ines s a s  usua l , wi th maintenance 
and c onstruct ion pro j ec ts based on c ont inued increased energy demand s .  
BPA needs t o  t ak e  s teps t o  e ncourag e--perh aps demand--cons ervation . The 
environment al  and po l i tical  c onsequenc es of fail ing to  do th i s  becomes 
more ap parent each day . BPA should provide nat iona l leadership  in 
energy c onser vat ion. 

Re spons e :  Pl ease s e e  the previous re sponse to  the Oregon 
Environment a l  Counc i l  comment conc erning conservation . In add it ion , BPA 
i s  enc ourag ing energy c onserva t ion in s evera l ways . In November 197 9 ,  
the Admini s trat ion and the Congres s ap proved a BPA proposa l t o  und ertake 
four pi lot energy cons erva tion pro j ec ts cost ing from S4 . 3  t o  
87 . 0  mil l ion over the next 2 year s .  Thes e  p i l o t  programs , to  be  admin
ist ered in c ooperat ion wi th 30 pub l ic u t i l i t ies and coopera t ive s in 
Idah o ,  Orego n ,  Washington , and we s t ern Montana ,  are summarized a s  
fol lows : 

1 .  A home weatherizat ion pro j e c t  invo lving s ome 2500 re s i
denc e s  wil l  i nclude c onsumer information and as s i s tanc e ,  home energy 
audits , and int ere s t -free loans for cost-effec t ive weath erizat ion. 

2 .  A res identia l solar wat er hea t program wil l  invo l ve selec
t ion of s evera l u t i l i ties  repres ent ing c l imat ic and geographic d ivers ity 
wi thin the regio n .  BPA wil l  part ial ly financ e ,  th rough the u t i l i t ie s ,  
solar wat er heater s  in 400 to 600 h omes and provide l ow-intere st  loans 
to c over the remaining cost . 
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3 .  An ir rigat ion pump testing p i l o t  proj ec t was s t arted in 
1 9 7 9  and wi l l  be c ont inued and expand ed . The program provides irriga
t ion pump test i ng s ervices  to farmer s working th rough loca l pub l i c  u t i l
� t �es . There are more th an 20 , 000 irrigat ion cus t omer s in the re gion 
c onsumi ng over 2 b i l l ion kilowat thour s of e lec tric i t y  annual l y . Pump 
test ing wi l l  h e lp as sure that th i s  group of consumer s use  the most effi
c ient prac t ice s .  

4 .  Twe lve sma l l  windmi l l s  wi l l  be construc ted to test  the 
feas ib i l i t y  and e f fec t ivenes s  of such uni t s  on homes and farms in 
Kl ick i tat Count y ,  Wa shing ton . Th e pro j e c t  wi l l  h e lp to  determine the 
extent to which  wind power can d i s plac e the need for e lec tric i t y  
sup pl ied b y  ut i l i t ies , as  wel l  as t h e  e fficacy of feeding back s urpl us 
wind-gen erated e l ec tric ity  into the power grid for oth er loca l u t i l i ty 
need s .  

Duri ng the "p ilot"  ph ase o f  the se programs , a number o f  fac tor s  
wil l  b e  evaluated i nclud i ng po tent ia l energy s avings in the region , 
c osts  and per formanc e of h ardware , and admini stra t ive aspects  o f  imple
menting the pro grams . On the bas i s  o f  th e eva lua t ion , th e programs may 
be modi f ied and expand ed regionwide .  The regional leg i s lat ion now 
be fore Congre s s  wou l d  greatly expand BPA ' s  present l imited au th ori ty to 
inve st in ener gy conservat i on and the deve lopment of renewable  energy 
resource s .  

P l ease  see  sec t ion I I . A . 4 .  for an add i t i ona l d i scuss ion o f  con
s ervation pr�grams . 

Comment : The DE IS refer s  to BPA s t andard s  governing use  and 
ap pl icat ion o f  h erbic ide s .  You need to  insure tha t  your h erbic id e  
s t andards  c onform t o  u . s . Department o f  Agricul ture and EPA s t and ards . 

Re spons e :  BPA ' s  h erbicide use  standard s h ave been pre pared in 
s trict  c onformanc e with EPA s t and ards  and should , there fore , be c ompa t
ibl e  wi th USDA bas ic pol ic ie s .  The ri gh t-o f-way management plan s  for 
BPA r i gh t s -of-way on Fore st  Service land may inc lude more s tring ent 
s tandard s . 

Comment : The herbi c ide re ferenc e c it ed on the bo t tom o f  
page 25 i s  1 0  year s  old . There i s  a c ons iderabl e  amount o f  more c urrent 
1 i t er a t ur e • 

Re sponse : The fina l  EIS  h a s  been revi s ed to inc l ude many more 
re ference s ,  some o f  which  are more c urrent . See section VII I .  

Comment : Your proposal to c ont inue d i spos ing o f  s l ash  through 
b urni ng needs to be re-examined . Thi s  type of de l i b erat e  reduc t ion in 
air qua l i ty , c oup l ed wi th a was t e  of BTU ' s ,  needs to  be changed in th e 
ne ar future.  Change s probably canno t be implemented in FY 19 8 1 ,  bu t BPA 
needs to begin seeking a l t erna t ive means of s lash u t i l izat ion. 
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Re spons e :  Al t ernat ive me thod s for d i sposal o f  s lash are dis
cus sed in  sec t ion IV .A . 2 . a . ( 1 ) .  BPA and the U . S . Fore s t  Service are 
j ointly prepari ng a study for a 25 MW biomas s woodf ired generating pl ant 
u t i l izing forest  logging re sidue as a fuel .  Al s o ,  BPA i s  a cosponsor �n 
a feas ibi l ity study of wood res idue fired  cogenerat ion at Heppner ,  
Ore gon. See sect ion I I . A . 7 . b .  for a d i sc us s ion of BPA invo lvement �n 
proj ec ts inve s t i gat ing the us e of wood res idue as fue l .  

N .  REGIONAL PLANNING COUNC IL OF CLARK COUNTY, FEBRUARY 8 ,  1 9 80 

Comment : Herbic ide res idue monit oring i nforma t ion i s  no t pre
s ent ed for Tordon 101 , whi ch i s  propo sed for use on the North  
Bonn evil l e-Ro s s  No . 1 transmi s s ion l ine in Clark County . Is such data 
ava il ab l e ?  Why i s  such data pre s ent ed for 2 , 4-D , Dicamba,  and Picloram 
as a po tas s ium sal t ,  and no t for Pic l oram a s  th e tri ch l oropano lamine 
s a l t ?  

Respons e :  Tordon 1 0 1  cont ains 1 par t Pic l oram and 4 par t s  
2 , 4-D s o  the data for 2 , 4-D and Picl oram applies  t o  Tordon 101 . Whether 
formulated as the potas ium sal t or the tr ich l oropropano lamine s al t ,  
Picl oram i s  prepared from 4-amino-3 , 5 , 6-trich l oropicol inic ac id .

' 
When 

mixed with wa ter , the sal t disso lve s re leas ing the acid wh ich produces 
the h erbic ida l ac t ivity . Becaus e  bo th salts h ave s imi l ar solub i l i ty ,  
monitoring data for Picloram as the potas s ium sal t should a l s o  ind icate 
wha t  fat e t o  expec t for Picl oram a s  th e trich l oropano l amine sal t . See 
s e c t ion IV . B . 2 . b . ( 3 ) ( c ) .  

Comment : Th e EIS  notes th a t  h i gh -vo l tag e power l ines produce 
ozon e .  Th e sou thern part o f  Clark County i s  des i gnated a n  ozone non
attainment area  by EPA . Any produc t ion of ozone would advers e ly impac t 
loca l e f forts to at tain Nat iona l  Amb ient Air Qual ity Stand ards .  

Response : Oz one produc ed by c orona on transmi s s ion l ines i s  
d ifficul t t o  meas ure und er fiel d cond i t ions becaus e o f  th e sma l l  amounts 
produc ed , rap id d i sper s al , and amb i ent l eve l s  tha t  vary widely . Mos t  
studies  h ave concluded tha t  transmi s s ion l ines cont ribut e ins i gnificant 
amount s of ozone to l ocal l eve l s .  

Comment : Stream cross ings  in the County may require sub
s tant ial  d eve l opment permi t s ,  in acc ordance  wi th the County ' s  Shore l ine 
Ma ster Pro gram. 

Re sponse : Pl ease see the previous re sponse to a s imil ar com
ment by the Washing ton State Department o f  Eco logy . 

O .  DEPARTMENT OF THE ARMY , CORP S  OF ENG INEERS ,  FEBRUARY 8 ,  1 9 80 

Comment :  We fee l tha t  a comment on th e proposed  ( 1989 ) south
we st int er t ie is  appropr i a te (referenc ed in  your Draft  EIS  Figure l --BPA 
Main Grid Add ition s , and page 4--Draft Fac i l i ty Planning Supplement s ) .  
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Al though the i nt erti e  is  no t d irec t ly addres sed as par t o f  the FY 1981  
program, it  is  be ing cons idered in  the  planning and deve lopment o f  those 
fac i l i t i e s  th at  are in th e program. The u t i l ity  of the intert i e  wil l  be  
impac ted by  thermal energy res ources who se schedules  c ont inue to s l ip .  
We beli eve tha t  no fac i l ities , whe th er they be the intertie  or FY 1 9 8 1  
program, should b e  p l anned o n  t h e  b a s i s  t h a t  t h e  Federal  hydroe lec tric 
projec ts wil l  make  up the proj ected therma l deficienc ie s .  

Re sponse : You are c orrec t in as ser t ing that  "the u t i l i ty o f  
the int ert i e  wil l b e  impacted by therma l energy re so urce s whose sche
dules c ont inue to s l ip . "  Recent s t udies show that cons t ruc t ion of the 
second d . c .  l ine doe s no t at thi s t ime provide suffic ient power bene fi ts 
nor h ave environment al s tud ies been c ompleted . However , BPA wi l l  be 
re evalua t i ng the feas ibi l ity  o f  this  l ine a s  change s i n  the power s itua
t i on in the PNW and PSW occur . Therefore , our projec t ed l O-year c on
s truc t ion pro gram wi l l  c ont inue t o  inc lud e plans for a second d . c .  l ine 
at l east unt i l  such t ime as a f ina l dec i s ion is made in the mid-1980 ' s .  
For a d i scuss ion o f  th e purpose of and need for the proposed c ons truc
t ion program see s e c tion I . A .  

We a l s o  agree t h a t  the Federa l Co lumbia River Power Sys t em c an
no t b e  c ounted on t o  make up for c ontinui ng delays in c omple t ion o f  
thermal pl ant s needed for c arry ing l oads . Impl i c i t  in our propo sed 
a l l ocat ion pol ic y  i s  tha t c urrent planni ng and opera t ion o f  th e Fed eral 
sys t em wi l l  proceed in the contrac tua l ly spe c i fied manner . Ch anges in 
opera t i ng cri t eria tha t  might be  propo sed would h ave to be  reviewed , as  
Genera l We l l,s s t ates  in h i s  Dec ember 2 1  l e t t er to Sterl ing Munro , l Iin a 
forum • • • l arger than the e l ec tri c a l  ut i l i ty i ndustry . "  
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X I .  SUMMARIE S OF PUBLIC MEET INGS 

Pub l ic meet ings were h e ld in Vanc ouver , Washing t on and Rainier , 
Oregon t o  di scus s the draf t E IS for the Proposed Fiscal Year 1981  
Program and Al l s t on-Port land Area Service  Draf t Fac il i ty Pl anning 
Sup plement . A court report er wa s present a t  b o th mee t ings t o  rec ord 
q uest ions and s t atement s by the pub l ic . At each mee t ing the pub l ic 
genera l l y  focused the ir int ere s t on the Al l ston-Port land Supplement . 

A .  VANCOUVER ,  WASHINGTON - JANUARY 16 , 1980 

Ten memb er s o f  the publ ic attended the meeting .  One s t atement 
s ugges t ed th at new transmiss ion fac i l i t ies bene f i t  only the aluminum 
indus try and tha t  the Al l ston-Portland l ine should  no t be  bui l t in Clark 
County because no bene f i ts would be re al ized there . Conc ern was 
ex pre s sed regarding tre spass i ng on rights-o f-way , h e l i c op t er mai ntenance  
pa tro l s , aerial  appl icat ion o f  h erbicide s , e le c tr ical and b i ological 
e f fec t s , impac t s  t o  the Clackama s Rive r ,  and noxious weed contro l .  Sug
gest ed al ternat ive s to the Al l s t on-Port land proposal  inc luded reconduc
t ori ng , undergrounding ,  and no bui l d .  

B .  RAINIER , ORE GON - JANUARY 17 , 1980 

Fort y-s even member s  o f  the pub l i c  and one news reporter 
a t tended the meet ing . Genera l comment s expres sed conc ern that the com
ment period was too b rief , that  l oc a l  agencies  were no t not i fied or s ent 
a c opy of the dra f t  EIS , and quest ioned long-range planning . Obj ec t ions 
were raised  abou t the me thod of compensat ion for easements  and t imb e r ,  
the sacri fice o f  t imber l and i n  favor o f  esth e tic  protect ion, and the 
lack o f  noxious weed contro l .  

Comment s d irec ted speci fical ly at  the Al l s t on-Por t l and 
Sup pl ement expressed  a des i re for more pub l i c  mee t i ngs , conc ern over 
mis informat ion and a lack of more spec i fic informat ion , c onc ern over 
potent ia l confl i c t s  wi th a park and a s choo l ground s ,  and a feel i ng tha t  
Columbi a  County would  no t benef i t  so  t h e  transmis s ion l ine should b e  
bui l t on t h e  indu s trial s ide  o f  the Columbia River ra ther than i n  
Co lumbia  County .  Suggested a l t erna t ive s inc l uded underground ing and 
rebui ldi ng on exi s t i ng rights-o f-way . Many fel t  c ertain tha t  BPA had 
already determined the transmi s s ion l ine locat ion. 
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e 

Formula t ion 

Acid 

A lkanolamine 
" 

Amino sal t 

Bu toxy e th y l  es ter 
Bu tyl e s t er s  

e e 
APPENDI X  1 

SUPPLEMENTARY 2 , 4 -0 LABO RATO R Y  TOX ICITY DATA 

ACUTE ORA L TOX I C YTY OF 2 , 4 -0 TO LABORATORY A ND DOMESTIC ANIMALS AND BIRDS 

So urce s :  Na t iona l Rese arch Cou nc i l  o f  Canad a ,  

Ag e 

Ph enoxy Herb i cides : The i r  E f fec ts on Envi ronmental Qual i ty ,  1 9 78 . 
U .  S .  Fore s t  Servic e ,  Region 6 ,  Vegeta t ion Manageme n t  wi th Herb i c i des 

( Environme n ta l - Im pac t Sta teme n t ) , 1 97 4 . 

or LD5 0 
Spec i�s Sex _ rng/kg-bQclY W�lght _ _ �  _ __ __ _ __  �rer�.nc e  

Mous e M 368 Rowe and Hyma s 1 9 5 4  
Ra t M 3 7 5  " " " " 

Ra t  ? 5 00 McLa u gh l i n 19 51 
Guinea pig ? 320 " " 

Guinea p i g  Mixed 4 6 9  Rowe a n d  Hyma s 1 9 5 4  
Do g  Mixed 100 Dri l l  and H ira tzka 1 9 5 3  
Chi ck s Mixed 5 4 1  Rowe a n d  Hyma s 1 9 5 4  
Pheasant ? 4 72 Tucker and Cra btree 1 9 7 0  

Chi ck s Mixed 38 0 ,  7 6 5  Bjorn a n d  Nor then 1 9 4 8  
380 ,  7 6 5  Rowe e t  a l .  1 9 5 4  

Chi cken F 1950 Lo kt ionov et a l .  1 9 7 3  
Ra t ? 1200 " " " " 

Mouse ? 300 " " " " 

Ch icks Mixed 900 Wh i tehead and Pe t t i grew 1 9 7 2a 
Mouse F 7 1 3  Rowe a n d  Hyma s 19 5 4  
Ra t F 620 " " " " 

" ? 620 Edson et a l .  1 9 6 4  
Gu inea P i g  F 8 4 8  " " " " 

Ra bbi t F 4 2 4  " " " " 

Ca t t l e Mixed 100 Bj�rkl und and Erne 1 9 6 6  
Pig Mixed 100 " " " " 

Ch i ck s  Mixed 2000 Rowe and Hymas 1 9 5 4  
Bu l l  fi n ch Adu l t  1 3 4 0  ( i n  wa ter ) St upnikov 1 9 7 2  

450 ( i n  mi nera l o i l ) 



APPENDI X 1 
SUP PLEMENTA RY 2 , 4 -0 LABORATORY TOXICITY DAT A 

Acu t e  ora l to x i c i ty o f  2 , 4 -0 to la bora tory and dome s t ic anima l s  and birds ( cont ' d )  

Age 
or LD50 

Formu l a t ion Species Sex mg/kg-body we ight Referenc e 

S parrow Adu l t  1250 ( i n  wa t e r ) " " 

Mountain finch Adu l t  1 3 5 0  " " 

Ra t  ? 9 20 -1 5 00 ( i n wa ter ) " " 

300- 400 ( i n  d i esel ) " " 

Mouse ? 3BO- 6 4 0  ( i n  wa t e r )  " " 

Is op ro pyl est er Mouse M 5 4 1  Rowe and Hymas 1 9 5 4  
Ra t Mi xed 7 00 " " " " 

" 700 Hayes 1 9 6 4  
Guinea p i g  M 5 5 0  Rowe and Hyma s 1 9 5 4  
Ch i cks Mixed 1 4 20 " " " " 

K-Na sa l t  Ca t t l e  ( 2 )  Mixed 100 Bjorklund and Erne 1 9 6 6  
Ra t M 100 " " " " 

Na sal t  Mouse ? 37 5 H i l l  and Ca r l i s le 1 9 4 7  
Mou s e  ? 360 Lok t ionov et a l . 1 9 7 3  
Ra t  F B 05 Rowe and Hyma s 1 9 5 4  
Ra t ? 666 H i l l  and Ca r l i s le 1 9 4 7  
Guinea p i g  M 5 51 Rowe and Hymas 1 9 5 4  
Guinea pig ? 1 000 H i l l  and Carl i s l e  1 9 4 7  
Ra b b i t  ? B OO " " " " 

Ch i cken F 655 Lok t ionov e t  a l . 1 9 7 3  
Monke y ? 21 4  Hil l a n d  Carl i s l e  1 9 4 7  
R a t  ? 7 30 Lokt ionov e t  a l .  1 9 7 3  

PGBE est er s  Ra t F 5 7 0  Rowe a n d  Hyma s 1 9 5 4  

Tri e th a no lamine Ch i cken Mixed 200 Er ne 1 9 6 6b 
Chi cken Mixed 300 Bjorklund and Erne 1 9 6 6  
Ca t t le Mi xed 200 " " " " 

Pi g Mixed 100 " " " " 

P i g  ? 500 ( Le th a l  Do se ) " " " " 

ssOO-006 6 0  e e e 



e 

Fo nnu l at i o n  

Bu t o xyethanol est er 

" 

Dime t hy lami ne 

" 

Et hy l hexyl e st e r  
" " 
" " 

" " 
" " 

P G BE est er 
" " 
" " 
" " 

" " 

Di me t hylamine 
A l kano lami ne 
Isooc t y l  e st er 
Bu t y l  est er 
Iso propy l e s t er 
P G BE 

SSO O -00660 

" 

e 
ACUTE TOX I C ITY OF 2 , 4 - D  TO AQUATIC INHA B ITANTS 

So urc e : U . S . Fore s t  Servi c e ,  Reg i o n  6 ,  � t hod s o f  �anag i ng Compe t i ng 
Vege t a t i on ( Dra f t  Envi ro nment al Impact St at ement ) ,  1980 . 

Organi sm Do s e  Effe c t  Refere nc e  

Oyst er 3 . 7 5 ppm ( 9 6  -h rs ) 50'£ d ecrease i n  Bu t l er ( 9 6 5 ) 
s he l l  g rowt h 

Sh rimp 1 ppm ( 4 8  hr s )  No e ffec t Bu t l e r ( 9 6 5 ) 
Fi sh ( Sa l t  wa ter ) 5 ppm 48 hr TLm Bu t l er ( 9 6 5 ) 
P hyt o plankton 1 ppm 1 6'£ d e c rease i n  But l er ( 9 6 5 ) 

C02 / f i xa t i o n 
Oys t er 2 ppm ( 9 6 hr s )  No e ffec t  o n  Bu t l er ( 1 9 6 5 ) 

o n  s he l l  growth 
Sh ri mp 2 ppm ( 4 8  hr s )  10'£ mort a l i t y  Bu t l e r ( 1 9 6 5 ) 

or para l ys i s  
Fi s h  ( sa l t  wa t e r )  1 5  ppm ( 4 8  hr s )  No e ffec t But l er ( 9 6 5 ) 
Phy toplank t o n  1 ppm ( 4  hrs ) No e ffe c t  on Bu t l er ( 9 6 5 ) 

C02 fi xat i o n  
Oyst er 5 ppm ( 9 6  hr s )  3 8'£ d e c rease i n  Bu t l er ( 9 6 5 ) 

s he l l  gro wth 
Sh ri mp 2 ppm ( 4 8  hr s )  10'£ mort a l i t y  or But l e r  ( 9 6 5 ) 

para l ys i s  
Fi sh ( sa l t  wa t e r )  1 0  ppm ( 4 8  h r s )  No e ffec t  Bu t l e r ( 9 6 5 ) 
Phytoplankt o n  1 p pm ( 4  hrs ) 4 9'£ decrease i n  But l er ( 9 6 5 ) 

C02 fi xa t i  on 
Oyst er 1 ppm ( 9 6  hr s )  3 9'£ d e c rease i n  But l er ( 9 6 5 ) 

s he l l  growt h 
Sh ri mp 1 ppm ( 4 8  hr s )  No e ffec t Bu t l er ( 1 9 6 5 ) 
Fi sh ( sa l t  wa ter ) 4 . 5  ppm 48 hr TLm Bu t ler ( 9 6 5 ) 

P hyt o plankton 1 ppm (4 hr s )  4 4 '£ d e c rease i n  Bu t l er ( 9 6 5 ) 
C02 fi xa t i o n 

Bluegi l l  1 6 6  ppm 48 hr TLm Lawre nc e ( 9 6 6 ) 
Bluegi l l  4 3 5 ppm 48 hr TLm Lawre nce ( 9 6 6 ) 
Bluegi l l  9 ppm 48 hr TLm Lawre nc e ( 9 6 6 ) 
Blueg i l l  1 ppm 48 hr TLm Lawre nc e ( 1 9 6 6 ) 
Bluegi l l  1 ppm 48 hr TLm Lawre nc e ( 9 6 6 ) 

e 

B l uegi l l  3 ppm 48 hr TLm Hughs & Da vi s ( 1 9 6 6 ) 



ACUTE TOXICITY OF 2 , 4-D TO BLUEGILL FISH 

Sourc e :  Nat ional Research Counci l  o f  Canada , 
Herbicides : Their Effects on Environmental Qualitl , 1978 

Expo sure 
Time LC5 0 

Formulation (hour s )  (mg/l ) (a ) Reference 

Dimethylamine 2 4  350 -390 Davis and Hardcastle 19 5 9  
48 375 " " " " 

Alkano lamin e ,  e thano l 2 4  4 5 0 -9 00 Hughes and Davis 1 9 6 3  
and isopropanol series 
( three batches ) 48 4 35-8 40 II  " " " 

Dimethylamine ( six bat che s ) 2 4  1 6 6 -5 4 2  " " " " 

48 1 6 6-458 " " " " 

Di -N-N-dime thylcocoamin e 2 4  1 . 5  " " " " 

48 1 . 5  " " " " 

Acid and emuls i fi er s  2 4  8 " " " " 

48 8 " " " " 

Isooctyl e s t er 2 4  8 . 8 -6 6 . 3  " " " " 

( three batche s ) 48 8 . 8 -59 . 7  " " " " 

PGBE ester ( c ) 2 4  2 . 1  
48 2 . 1  

Bu toxyethanol ester 2 4  2 . 1  " " " " 

48 2 . 1  " " " " 

Butyl ester 2 4  1 . 3  " " " " 

4 8  1 . 3  " " " " 

Mi xed butyl , isopropyl 2 4  1 . 6-1-7 " " " " 

ester ( two ba t che s ) 48 1.  5-1-7 n " II II 

Isopropyl est er 2 4  0 . 9  " " " " 

4 8  0 . 8  " " " " 

Ethyl est er 2 4  1 . 4  " II " " 

48 1 . 4  " " " " 

Bu toxye thanol ester 24 1 . 5-1 . 7 ( b ) Ingl is and Davi s 1 9 7 2  

4 8  1 .  4-1-5 ( b ) " " " " " 

PGBE ester 2 4  1 .  0-1 . 2 ( b ) " " " " " 



Acute Toxi c i ty o f  2 , 4-D to Bluegill Fish ( cont ' d ) 

Exposur e 
Time LCS O 

Formulation (hour s )  (mg/l )(a )  Re ference 

PGBE ester 24 3 . 3 ( b ) Cope et al e 1970 

01ei c-l , 3 -propylene 24 4 . 0  Davi s and Hughes 
diamine 48 3 . 6  " " 

Butyl ester 2 4  10 . 0  " " 

48 

Butyl ester , oil 24 4 . 9  " " 

soluable formulation 48 3 . 7  " " 

a LCS O values are in terms o f  acid equiva lent , unless marked 
wi th b .  

b Acid equivalenc y no t given or not clear from re ferenc e .  
c Propylene glycol butyl e ther ester . 

S300-00 660 

" 

" 

" 
" 

1963 
" 

" 

" 
" 



ACUTE TOXICITY OF 2 , 4-D TO FISH OTHER THAN BLUEGILLS 

Sourc e :  National Research Counci l  o f  Canada , 
Herbi cides : The ir Effects on Envrionmental Qual i ty , 1978 . 

Formulation 
Aci d 

Dime thylamine 

Ethyl hexyl 
ester 

PGBE est er ( c ) 

PGBE ester ( c ) 

Bu toxyethyl 
e s t er 

Sodium sal t  

Trie thanol 
amine 

Aci d , sal ts 

Butyl ester 

PGBE est er ( c ) 

BEE ester 

Sodium salt 

Isooctyl 
e s t er 

Bu toxyethanol 
ester 

Fish 
Perch 
Ro ach 

Large mouth 
bass 

Lake emerald 
shiner 

Ex posure 
Time 

(hours ) 
48 
48 

24 
48 

2 4  

Longnose 48 
killi-fish 

Ra inbow trout 48 

Harlequin fish 2 4  
4 8  

" 

II 

Green sunfish 

Bluegill 

2 4  

2 4  
48 

41 

9 6  

Redear sun fish 9 6  

Green sunfish 9 6  

Largemouth bass 9 6  

Black bullhead 2 4  
Go ld fish 2 4  
Ra inbow trout 2 4  

a .  LC50 values are in t erms o f  acid equ ivalent , 
unless marked with b .  

b .  Acid equ ivalency no t g iven or no t clear from 
referenc e .  

c .  Propylene glycol butyl ether ester . 
d .  Ra nges due to use o f  wat er o f  different 

hardnesses . 

SSOO-0 0 6 6 0  

LC5 0 
(mg/1 ) (a ) 

7 5  
75 

350 -37 5 
350 

28 0 -6 2 0  

1 . 1  

1 . 0 ( b ) 

ll60 ( b ) 

125 
105 

llO 

1 . 8  ( b ) 

3 . l ( b ) 

3 . 7 ( b ) 

66 . ( b ) 

l60 ( b ) 

Referenc e 
Band t 1 9 5 7  

Davi s and Hardcastle 1 9 5 9  

Swabey a n d  Schenk 19 6 3  

But ler 1 9 6 5  

Bohmont 1 9 6 7  

Alabast er 1 9 6 9  

" " 

II " 

Sergeant e t  al e 1971 

Walker 1 9 6 4  

II " 

" " 

II " 

II " 

8 . 7-8 . 8 ( b , d ) Ingl is and Davis 1972 
3 . 6-4 . l ( b , d ) "  " II II 

1 . 5-l . 6 ( b , d ) II II II II 



e 

Species 
( Number of 
test animals 

e 

PROLONGED & CHRONIC TOXICITY OF 2, 4-0 BY REPEATED ORAL DOSI NG 

Each dose 
Formu lation per group) Sex Dosage regime mg/kg-body lIeight Effeo ts 

Acid Ra t ( 5-6 ) 

Dog ( 2-11 ) 

Hu le deer 

Alkanolamine White rock 

chi cks ( 5 )  

Sheep ( 1 )  

Sheep ( 1 )  

Cattle ( 1 )  
M 
II 
M 

PGJjE esters Sheep ( 1 )  

Sheep ( 1 )  

Cattle 

Ca ttle ( 1 )  

Trie thanolamine Pig ( 1 )  
( 1 )  

F 

Mixed 

Mixed 

1 

1 
1 

'I 
1 

1 

Mixed 

5 doses/wk , 4 wks 

5 doses/w k ,  13 wks 

30 days 

3 doses/wk , II wks 

dai l y ,  481 days 

daily , 7 days 

5 doses/wk , 22 wks 
II 
" 

dai ly , 20 days 

d a i l y ,  481 days 

daily , 9 days 

dail y ,  10 days 

daily , 10 days 

3 doses/5 days , 
10 doses/15 days 

3, 1 0 ,  30 
100 � 

300 

2, 5 ,  10 
20 
8 0 ,  2110 

0 . 28 ,  2 . 8 ,  28 

280 

100 

500 

50 
100 
200 
250 

100 

200 

100 

250 

5 0  
5 0  

No adverse e ffeots 
Depressed grow th ra te ; 

gas tro-intest inal swelling 
Morta l i  ty 5/5 

No 1I0rtal1 t i es 
Morta l i t y  3 / 11  
Minor symptoms 

No e ffeot on weight gain 

Sl ightly depressed weight gain 

No e ffec t  

Mortali t y  1/1 

No effeo t 
Chronio tympani tes 
Morta l i ty 1/1 
Mortality 1/1 

No effeot 

Mortality 1 /1 

No e ffeo t 

We ight loss , anorexia 

No e ffeo t 
II 

e 

References 

Rowe and Hymas 1954 

Dri ll and Hiratzka 1953 

Tucker and Crabtr-ee 19'/0 

Bjor-n and Nor- thern 1 9 '18 

Palmer and Radeleff 

1964 

Palmer and Radeleff 1964 

II .. II II 

" II II II 

.. II II II 

Bj�rklund and Er-ne 1966 
" II II II 



PROLONGED & CHRONIC TOXICITY OF 2, �-D BY REPEATED ORAL DOSING (Cont ' d )  

Speoies 
( Number of 
test animals Each dose 

forulu lation per group) Sex Dosage regime mg/kg-body "eight 

Na sa l t  

( 1 )  

Butyl ester 

Dimethylamine 

e 

0 ) 
0 ) 

Guinea pig( 6 ) 

0 ) 

Pig 0 ) 
0 ) 
0 ) 
0 ) 
0 ) 

Ca ttle ( 2 )  
( 2 ) 
0 ) 
( 1 )  

Sheep ( 2 )  
( 1 )  
( 2 )  

Chioken ( 5 )  

23 doses in 3 9  days 
3 doses in 6 dys 

50 
300 

Hix�d? dai ly , 12 days 50 , 100 

Hi xt;d 

Hixt;d 

Hixed 

Hixed 

51 doses in 103 days 50 
2 doses in 4 days 300 

5 doses in a days 
12 doses in 17 days 
7 doses in 10 days 
23 doses in 10 days 
3 doses in 6 days 

daily . 10 days 

daily.  10 days 
dai ly . 4 days 
da ily . 7 days 

da ily . 10 days 

50 
50 
50 
50 

300 

50 
100 
175 
250 

100 
175 
250 

25-375 

500 

e 

Effeo ts 

Symptoms o f  poiflOnilig 

1 and 3 deaths respeot ive l y ,  
probably not signi ficant 
compared to 3 dea ths in 
control group ( No symptoms 
of poisoning) 

Retarded growth . anol'exia 
Kidney degenera t i on j  genera l 
inactivity 

No e ffeot .. .. 
Symptoms of poi soni ng 
e . g .  muscular weakn"ss 
Symptoms of poi soning 

No e ffeot 
1 lost weight ( 7 i ) 
7S weight loss 
as weight loss 

No e ffeot 
Letha l 
Letha l 

No e ffeot or sligh t l y  
reduoed weight g a i n  a t  
100-375 

Mortal i t y  3/5 ; reduced weight 
gain in others 

References 

lU ll and Carl isle 19'11 

II 
II 

II 
II 

" 
II 

II 
.. 

Bjnrklund and Erne 1966 

Palmer 1 912 

Palmer 1 912 

Palmer 1972 

e 



e 

Spe o iell 
( Number of 
tellt animal II 

Formula t ion Eer SrouE} 
Tri ethanolamine Ra t ll  

Chi ckenll ( 3 )  

( 1 )  

Ethylehxyl ellter Cattle ( 2 )  
( 1 )  
(4 ) 
( 1 )  

Sheep ( 1 -3 )  
( 1 )  
( 6 )  
( 2 )  

Chiokenll ( 1 )  

e 

PROLONGED & CHRONIC TOXICITY OF 2 , � -D BY REPEATED ORAL DOSING (Cont ' d )  

Se x  

1 daily,  10 monthll 

Hilled dai l y ,  5-24 daYIi 

1 dai l y ,  from 
hatching through 
firllt 2 moll. of 
egg produotion 

HilItld daily , 10 daYIi 
1 dai l y ,  10 daYIi 
1 da ily , 6-14 daYIi 
1 dail y ,  14 daYIi 

Hilled dail y ,  10 daYIi 
1 daily.  11 daYIi 

6-5 6  days 
5-10 daYIi 

Hilled daily , 10 daYIi 

ht Effeo tll 

1000 in water Oeprelilled growth ra t e ,  no 
grolill pa tho logy 

300 1 dea th at 5 days j no e ffeo t 
on otherll a t  1 2 ,  24 daYIi 

1000 in water Egg lIize norma l ,  produotion 
down 30% 

100 No e ffeot 
100 None to minor e Cfec tli 
250 Morta l i ty 2/4 
250 1 1 1  in 3 daYlI, lI urv ive and 

25 . 50 , 100 
250 
250 
500 

100 , 250 , 500 

recover from 9 d08ell , 14 dOllell 
l e tha l 
No effeo t ,  or 1 -8� wei ght 101111 
1 1 1  in 3 daYll , 11 dOllell lethal 
Morta l i t y  3/6 
Mortality 2/2 

Oolle-dependent reduc t ion in 
weight ga in 

e 

Re ferences 

BjOrklund and Erne 1966 

.. 

.. 

Palmer 1912 
lIunt e t  a l .  1910 

" II .. II 
" II .. .. 

Palme r ,  1912 
Hunt e t  al. 1910 
Pailler, 1912 

It " 

.. " 



PROLONGED & CHRONIC TOXICITY OF 2 , 4 -D BY REPEATED ORAl. DOSING ( Oieta,'y ) 

Species 
( Number of 
test animals Dosage - ppm Dura t ion o f  

Fo,'mu lation per group) _�lC _ _ _ !n JIl.Il.!! !!()siIl8 (days ) 

Acid 

e 

Ra t  ( 7 )  

Ra t  ( 5 )  

Ra t  ( 5 0 )  
( 3-week-old ) 

Dog (6 ) 
( 6-8-mo-old ) 

Dog 

Chicks ( 3 )  

Chick s  ( 13 5 )  

O1icks (270) 

H 

H 

Hixed 

Hixed 

? 

Hixed ? 

H 

Hixed 

100 20 
then 1000 10 

200 , 400 30 

100 , 300 1 1 3  

1000 1 1 3  

3000 , 1 0 , 000 12 

0-1250 2 Y 

0-500 2 Y 
500 2 Y 

0 ,  500, 1000 7 

3000 7 

0 ,  2, 10 56 

100 
O. 5 ,  10,  50 56 

e 

Effec t s  

No e ffect o n  growth o r  
feeding ra tes 

No effect except 1 death a t  
4 00 mg/kg diet  considered 
i ncident a l  

No e ffect - phys i ca l  
appearance ,  che�ical and 
histologica l paramet ers 

Depressed growth ra l e ,  
mor t a l i ty ( ra te not spec i fied ) 

Losing weigh t , not eati ng j k i l led 

No e ffec t - growth , surviva l ,  
organ weigh t s ,  hema lology 

Some les ions , not a t tl'1 buted 
to h erbicide 

No e f fec t 

No e ffect (no h i s tological 
exam) 

Reduced food inlake and weight 
ga in 

Reduced weigh t  ga in a t  
100 mg/kg 

Reduced weigh t ga i n at 10 and 
50 mg/kg j reduced food intake 

Re ferences 

H i l l  and Carl isle 1941 

Rowe and Uymas 1959 

Hansen et a l .  1911 

lIansen e t  a1. 1911 

House e t  a l .  1961 

Rowe and Hymas 1954 

Wh i t ehead 1913 

e 



Formu l ation 

Ac id 

Acetamide 

PROLONGED & CHRONIC TOX ICITY OF 2 , � -D BY REPEATED ORAL DOSING ( Die tary ) (Continued ) 

Species 
( Number o f  
test animals Dosage - ppm IAJ ra lion o f  
pjlr gfOllP) Se x  i n  feed dos!ng (days ) 

Ca ttle ( ] )  ? 0-2000 H -28 

Sheep ( ] )  ? 1000 , 2000 28 

Bobwhi te ( young) ? 2500 100 

Ring-necked ? 5000 100 
Pheasant (young ) 2500 100 

Mallard (young ) ? 500 100 

Japanese Mixed 5000 5 
( q ua i l )  ( 1 6 )  

Effec ts 

No e ffects reported ( residues 
in mil k ,  cream, Ulea t ana l yze d )  

72S mor tal i ty o f  young 
OS morta l i t y  of adul ts 

88S morta l i t y  ( young ) 
lIS mor tal i ty (adul t )  

l IS mortal i t y  (young ) 

oS mor tal i ty (adul t )  
No mor ta l i ty 

Re ferences 

Leng 1 9 7 2  

DeW i t t  e t  a l .  1963 

" It .. " 

Heath et a l .  1972 



For'mu la t ion 

8utoxyethanol 
ester 

8u toxye thy 1 
ester 

Dimethylamine 

PROLONGED & CHRONIC TOXICITY OF 2,ij-D BY REPEATED ORAL DOSING 

Species 
( Number o f  
test animals Dose Dura tion of 
per gl"9uj» !lex mg/kg-bo(jy 1#lligtit . (jos!ng (<lilYli) §ffects 

Bobwhi te ( 1 )  1 

( ij )  Hixed 
Pheasant ( 1 )  1 

( 1 2 )  Mixed 

Ma ll ard ( 1 )  1 

Mall ard ( 1 1 )  Mixed 

Japanese Mixed 
qua i l  ( 1ij )  

Chicks ( 1 0 )  Mixed 

Bobwhite ( 1 ) 1 

Pheasa nt ( 1 )  1 

5000 

5000 
5000 

5000 

5000 

5000 

0-1000 

2000-7500 

5000 then 0 

5000 

5000 

100 

5 
100 

5 

100 

5 

5 

21 

21 

7 
7 -H 

ijO 

100 

68 S .  65S mor tal i ty ( young 
adul ts ) 

No mor tality 
92S morta lity 
17S mortali ty 

55% . 8S morta l i t y  ( young 
adul t s )  

No mortal i ty 

No mor ta l i ty 

No e ffect on growth ra te 

Reduced food intake and growth j 
swollen ki dneys 

Reduced growth ra t e  
Normal growth resumeJ 

Morta l i t y  50S a fter total 
consumption o f  8250 mg/kg-bw 

Mortality 50S a fter tota l 
consumption o f  19780 mg/kg-bw 

References 

DeWi t t  et a l .  1963 

Hea th e t  al.  1912 
DeWi t t  et a l .  1963 
Hea th at a l .  1912 

DeWi t t  a t  a l .  196 3  

Hea th e t  a l . 1912 

Hea th e t  al . 1912 

Whi tehead and Pe t t igrew 
1912 

DeWi t t  et a l .  1963 

.. U f, II 



Formu l a t ion 

Trie thanolamin e 

Species 
( Number o f  

PROLONGED & CHRONIC TOXICITY OF 2 , � -D BY REPEATED ORAL DOSING 

test animals Dose Dura tion of 
per group) Sex mg/kg-body weigh t  dosing ( days )  Effects 

Hal lard ( 1 )  ? 

Bobwhite Mixed 
Japanese quail Mixed 
Pheasant Mixed 
Hallard Mixed 

Pigs (5 ) M1xerj 

Chicken ( 6 )  ? 

2500 100 
1250 1 00 
. 500 100 

5000 5 
5000 5 
5000 5 
5000 5 

500 60-365 

500 1 -18 mo 

65J mortality (adul ts ) 
5J mortality (adul t s )  

2�J .  O J  mortality ( young , 
adul t s )  

No mortal i ty 
No mortality 

N 
" 

Reduced growth ra te ; 
locomotory disturbanoes 
1 dea th ( 5 mo l 

D ..... P� -ence3 

" " II " 
" " II " 
" N " " 

"eath e t  a l .  1912 
" 
" 
" 

Bj�rklund and Erne 1966 
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