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1 .  SUMMARY AND CONCLUS IONS 

1 . 1  I NTRODUCTION 

An el ectri c u ti l i ty company is  requ i red by l aw to obta i n  a Federa l perm i t  prior to the construc­
tion of a transm i s s i on 1 i ne across a n  i n ternational  border . The Econom i c  Regul a tory Adm i n i stra ­
t i o n  ( ERA ) of  t h e  Department of Energy ( D O E )  i s  req u i red t o  process the request t o  crJSS a 
border and to prepare an envi ronmental impact statement on the cro s s i ng s i nce  the gra nt i ng of 
a perm i t  [Execu t ive  Order 1 0485 , Part 3 2 (A ) (3 ) ] is a Federal act ion . Th i s sec t i o n  states that 
"the Federal Comm i ss ion Power shal l have the power to a ttach  to the i s suance of the perm i t  and 
to exerci se the ri ghts g ra nted thereunder such cond i t ions  as  the publ i c  i n terest may , in i ts 
judgement , requ i re . "  

Sect ions  301 and 4 02 ( f )  o f  the Publ i c  Law 95-91 , the DOE Organ i zat ion  Act ,  ( Effect ive  Oct .  1 ,  
1 97 7 )  transferred l egal a uthor i ty to the Secretary of Energy from the Federa l Power Comm i s s i o n .  
On  October 1 7 ,  1 97 7  ( Federa l Reg i ster Vol . 4 2 ,  No . 200 ) a number o f  u t i l i ty a ppl i ca t i on s  wh i c h  
were pend i ng were transferred t o  t h e  Sec retary o f  Energy from the Federa l Energy Regul a tory 
Comm i s s i o n .  The DOE del ega t i on order 02-044 g ives authori ty to the Adm i n i strator of the ERA 
to process the app l i ca t i on for a perm i t  to traverse an i nternational  border w i t h  a transm i ss i o n  
l i ne  a n d  t o  u l t ima te l y  grant t h e  Federal perm i t  requ i red for the cross i ng .  

A 500-kV transm i s s i on l i ne  i s  proposed by the Northern States Power Company ( NSP ) to prov ide  
a tran sm i s s i o n  fac i l i ty for the  exchange of el ectrica l  energy between Canada a nd the  Un i ted 
States . The transm i s s i o n  fac i l i ty wou l d  perm i t  the sal e of energy to the Northern States 
Power Company and M i n nesota Power and L i ght Company (MPL ) du r i ng the summer pea k-demand per i od s  
and t o  t h e  Man i toba Hydro-El ectr i c  Board duri ng wi nter peak-demand periods .  The capac i ty for 
exc hange wou l d  further i nsure the marg i n  of reserve for NSP and the Man i bota Hydro -El ectric  
Board . 

The U .  S .  port i o n  of the proposed l i ne  wi l l  extend a d i stance of approx imately  200 mi l es 
( 322  km) from the Forbes substation i n  S t .  Lou i s  Co . ,  M innesota , to the U .  S . -Canadian  border 
approx imate l y  7 . 5  mi l es ( 1 2  km) west of Warroad i n  Roseau County .  The l i ne wi l l  traverse  1 1 4 
mi l es ( 1 84 km) of state-owned l and , 3 5  m i l es (56 km) of county-own ed l and , 44 mi l es ( 7 0  km ) of 
pri vate l and , 9 m i l es ( 1 4  km ) of l and owned by m i n i ng compa n i es ,  and  0 . 9  mi l e  ( 1 . 5  km) of 
federal l ands . The natura l  pl ant  commu n i t i es a l ong the l i ne con s i st mostl y of spruce-fi r ,  
a spen-bi rch  a nd p i n e  forests , various  con i fer-bog asso c i ations  a nd shrub a ssoc i a t i ons . The 
l i ne a l so traverses extensive  area s of swamp forests a nd exten s i ve bog a reas of the g l a c i a l  
La ke Agass i z .  

1 . 2 CONSTRUCTION IMPACTS 

The appl i cant  wi l l  empl oy contractors to c l ear the r ight-of-way (ROW) , erect towers a nd string  
the conductor s .  C l eari ng wi l l  occur i n  wetl ands (bog areas )  ma i nl y  in  wi nter when the ground 
i s  frozen . Towers wi l l  be spaced a t  0 . 25 m i l e  (0 . 4  km) i n terva l s  and  the mi n imum verti c a l  
conductor c l earance wi l l  be 3 5  feet (1 0 . 7  m )  a t  a 200 of conductor temperature.  Erec t i o n  of 
650 guyed towers a nd conductor stri ng i ng i n  winter in bog area s  wi l l  m i n im i z e  impacts to so i l s  
a l ong the r i ght-of-way . Some tower erec t i on a nd conductor str i ng i ng may be requi red dur i ng 
per i od s  when the ground has  thawed resu l t i ng i n  l ocal i zed so i l  compaction  and m i nor e ros i o n .  
The 1 50 free-sta nd i ng towers wi l l  b e  u sed primar i l y  i n  the dr ier agricu l tura l area s .  Where 
feas i bl e ,  the towers wi l l  be p l aced a l ong fence rows between f iel d s  to avo i d  i nterference wi th 
agr i cu l tural practi c es . 

Vegeta t i on screens wi l l  be l eft a l ong the ROW at stream and h i g hway cros s i ng s  to reduce ero s i on 
a nd v i sual  i mpacts resu l t ing  from l i ne constructi on . No perma nent adverse impacts tc aquat i c  
o rga n i sms i nhabi t i ng streams a n d  wetl ands a l ong the ROW are expected from the proposed construc­
t i on ( see Sec . 4 . 4 ) . 

Terrestria l  fauna  wi l l  b e  mo st grea t l y  affected by habi tat l osses from ROW c l ea ri ng .  Impacts 
to wi l d l i fe wi l l  mostly be rel ated to those speci es dependent on forest habi ta t .  I n  areas 
where l ow growi n g  trees a nd s hru bs occur a nd i n  agri c u l tural a reas o n l y  m i n ima l  cl eay· i ng wi l l  
be necessary . C l earing  for access roa d s  wi l l  a l so res u l t i n  l osses of wi l d l i fe ha bitat .  
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Some soc i oeconom i c  impac ts may resu l t  from the i nmigration  of workers to construction  area s .  
Increas ing  demands wi l l  be pl aced o n  l ocal hou s i ng , schoo l s ,  med i c a l  fac i l i ties , and other 
commun i ty serv i ces , part i c u l a r l y  i n  portions  of Networks I I I  and I V .  If  the a ppl i cant dec i des 
to a l l ow con struct ion  contractors to establ i sh work camps , other temporary impacts such as dam­
age to vegetation at the camp s i te ,  so i l  compaction , and no i se effects on wi l d l i fe wi l l  occu r .  

1.3 OPERAT IONAL I MPACTS 

Once construction i s  compl eted the appl icant  wi l l  i n s t i tu te a vegetation  management program for 
the ROW .  The u se of herb i c i des wi l l  be i n  accord wi th State of M i nnesota regu l ations . Sel ec­
tive  cutting  w i l l be empl oyed to remove some ta l l  tree spec i e s  a nd where the u se of herbi c i des 
i s  no t appropr i ate . No adverse impacts to non target speci es are expec ted a s  a resu l t  of the 
management  program . The staff i s  of the opi n ion  that the managemen t  program wi l l  enhance the 
wi l d l i fe ha b i ta t  qual i ty of certa i n  porti ons of the ROW .  I n  some area s tha t are presentl y 
covered by con i ferou s forest speci es l ow g row i ng shrubs and dec i duous  success i ona l spec ies  wi l l  
become esta b l i shed a fter c l ear i n g .  The return t o  an earl i er success iona l  stage wi l l  a ttract 
var i ou s  wi l d l i fe s pec ies  not presentl y i n ha b i t i ng dense fore sts . 

Operat i on of the l i ne wi l l  resul t i n  a ud i b l e no i se l evel s of 46 dBa at the edge of the ROW d ur­
i ng per i ods  of foggy wea ther a nd ra i n  storms ; these cond i t ions  are condu c i ve to the production  
of  max imum aud i bl e  no i se .  The  n o i se l evel  i s  not expected to adversely impact res idents l i v i ng 
adjacent  to the ROW but  may be somewhat annoyi ng to persons wa l k i ng a l ong the l i ne . El ectri c  
f i e l d  effects , i nduced vol tage effec ts , a nd ozone production are n o t  expected to adversel y 
affect men and other b i o ta .  Some rad i o  and TV i n terference may be noticed a t  res idences a l o ng 
the corridor .  The a ppl i ca n t ,  however , has commi tted to eva l ua t i ng com pl a i nts on TV i n terference 
and prov i d i ng nearby res i dents w i th appropri ate mi tigati on in the case of TV i nterference . 

1 . 4 OV ERALL F I ND I NGS 

The staff conc l udes that construct i on and operation  of the proposed 500-kV tra n sm i ss ion  l i ne i s  
envi ronmen ta l l y  acceptab l e .  The benefi ts to be gai ned by NSP and rlPL i n  purchas ing el ectr i ca l  
power from a n  ex i s t ing  power s u ppl i er ( Ma n i toba Hydro-E l ectri c  Boa rd ) are far l ess  damag i ng to 
the env i ronment than the construct ion  of a new e l ectrical  power fac i l i ty i n  M i n nesota to supp l y  
added reserve capa c i ty during  pea k period s .  The project a l so benefi ts Canada i n  tha t power can 
be pu rchased from the appl icant  d u r i ng the wi n ter pea k-demand per i od s  and thu s not req u i re new 
genera t i ng fac i l i t i e s .  

The sta ff bel i eves that the appl i cant ' s  propo sed construction  a n d  operat i onal  practi ces have 
been ca refu l l y  pl anned to m i n i m i ze envi ronmenta l impac ts . The staff i s  of the opi n i on tha t 
adequate pl ann i n g  by the appl i cant  and agen c i es such a s  the t1i nnesota Env i ro nmenta l Qual i ty 
Cou n c i l ,  the M i nnesota Department of fJatu ral Resources , and a Tec h n i ca l  Rout ing  Rev i ew Commi ttee 
has resul ted i n  the se l e ction of a proposed route whi c h  wi l l  have l im i ted adverse env i ro nmen ta l  
effects o n  t h e  general popu l ace i n  the affected area . 

Deta i l s  concern i ng the construct ion and opera t i on of the Canad ian  portion  of the proposed 
transm i s s i on l i ne to enab l e el ectr i ca l  energy exc hanges  between Ma n i toba Hydro a nd NSP are not 
i ncorporated in  t h i s  document .  However , a summa ry of the Ma n i toba Hyd ro envi ronmen ta l  a ssess­
men t  and rel ated cert i fi cat ion  processes i s  presented i n  Appendi x  B .  



2 .  THE PRO POSED PROJ ECT 

2 . 1  OBJECT IVES 

A 500-kV transmi s s ion  l i ne i s  proposed to provide  a h i g h-capaci ty transm i s s i o n  network of mutua l 
b enef�t to t he Northern States Power Company ( NSP ) , hereafter referred to a s  t he app l i cant , to 
the M l nnesota Power and L i ght Company (MPL ) and to the t·1ani toba Hydro-E l ectr i c  Board (MH ) . The 
new transm i s s i on faci l  i ty wou l d  perm i t  the sa l e  of el ectr i ca l  energy to Man i toba Hydro dur i ng 
w i nter peak-demand periods  and the sa l e  of energy to NSP and MPL dur ing summer pea k-demand 
peri ods . I n  addi t i on , t he capa c i ty for exc hange wou l d  further i nsure the marg i n  of energy 
reserve NSP i s  req u i red to ma i ntai n  as a member of the M id-Conti nent Area Power Poo l ( see Sec . 
8 . 1) ( E R  and Ref . 1) . 

Man i to ba Hydro ' s  e l ectr i c system recei ves power from hydroel ectr i c  generators . The company wi l l  
norma l l y  have a summertime surp l u s  of  water whi c h  can be u sed to generate addi t i ona l  energy , 
g i ven a n  acces s i b l e  market . The e l ectr ica l  generati ng fac i l i ti es i n  M i nnesota are predom i na nt ly  
nuc l ear and fos s i l -fuel ed . 

2 . 2  GENERAL DESCR I PT ION 

The proposed project con s i s ts of the construction  and operation  of a 500-kV s i ng l e  circu i t  
transm i s s i on l i ne travel i ng northwest from a substation near Forbes , M i nnesota , to a po i nt on 
t he US-Cana d i an border , approx i matel y  7 . 5  m i l es ( 12 km) west  of Warroad , M i nnesota . The pro­
posed route i s  described i n  Sect ion  2 . 4. 1  and the affected envi ronment a l ong the route i n  
Sect ion  3 .  

2 . 3  F EDERAL R EQU I REMENTS 

A Pres i denti a l  Permi t i s  req u i red to construct , operate , mai nta i n  and connect fac i l i '�i es for t he 
transm i s s i on of e l ectri c a l  energy a t  the boundary between the Uni ted States and Canada [Execut i ve 
Order No . 1048 5 ,  Part 32 of the regu l at i on s  of t he U S  Department of Energy ( DO E ) , Economi c  
Regulatory Admi n i s trati o n )  (ERA ) ] .  Consequent ly  ERA i s  req u i red by l aw to prepare a n  env i ron­
menta l impact statement for t he proj ect .  Al thou g h  the border cro s s i ng is  the only porti on of 
the proj ect requi r i ng a federa l perm i t ,  the enti re transm i ssion route from Forbes to the border 
i s  addressed in t h i s  document s i nce a border i nterconnect wi th the Man i toba transmi ssion l i ne 
wou l d not be needed in t he a bs ence of a 500- kV transmi s s i on l i ne i n  Minnesota . 

A Sect ion  10 ri ver cro s s i ng permit i s  req u i red from the U . S .  Army Corps of Eng i neers for the 
cross i ng of t he Big Fork River. A 404 permi t from t he U . S .  Army Corps of Eng i neers INi l l  be 
req u i red if fi l l  i s  u sed to construct a ccess  roads  in wetl ands  adjacent to nav i ga b l e s treams . 
Before i ssu i  ng perm i ts u nder secti on 404 t he Corps of Eng i neers mu st  receive certi ficati on from 
the s tate under Section 401 of t he C l ean Water Act . 

An order mus t  be s ecured from the E RA pursuant to Section  202 ( e )  of Part I I  of the Fed era l Power 
Act (49 stat . 849 , 16 U . S . C .  824 a(e ) )  for t he transmi s s i on of el ectr i ca l  energy frrnn t he Un i ted 
States ; however ,  a State , a pol i ti ca l  subd i v i s i o n  of a State , or a pub l i c  agency or off i cer i s  
exempt from t he req u i rements of Part I I  by virtue of Section 201 ( f )  thereof (49 Sta t .  848 ,  16 
U . S . C .  824( f ) ) . z Before i t  wi l l  i ssue an export order , the ERA mu st find that the proposed 
exportation  wi l l  not impa i r  the suff i c iency of el ectr ic  supp l y  w i t h i n  the Un i ted States and wi l l  
not i mpede o r  tend to i mpede t he coord i nation  i n  the publ i c  i n terest of fac i l i ti e s  subject to 
DOE j u r i sd i ction . E l ectri c energy may be transm i tted from a foreign  cou ntry to the Un i ted 
S ta tes w ithout Federal authoriza t i on . 2 

2 . 4 THE  PROPOSED TRANSM I SS ION L INE 

2 . 4 . 1  Proposed Ro ute 

2 . 4. 1. 1  Rou te Sel ection Process 

The goa l s  of route sel ecti on a re to min im i ze impacts on b i o ta , l andscape features , s.tru ctures , 
and  pre-ex i s t i ng a c ti v i t i e s ,  whi l e  s uccessfu l l y  accomp l i sh i ng the tas k .  A deta i l ed descr i ption  
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of c l asses  of  envi ronmenta l  concerns rega rd i ng route sel ection a re descri bed in Tabl e 3 . 1-1 of 
the appl i cant ' s  E nv i ro nmental Report . 

The fi rst acti on by the appl icant was to i denti fy potent i a l  impacts by ma k ing  an extens i ve 
i nventory of envi ronmental and c u l tura l  feature s  for t he ent i re northern Minnesota s tudy a rea . 
Data gatheri ng was based on c ri teria  estab l i shed by the S tate of M innesota ' s  Power P l ant S i ti ng 
Act ,  ( ER ,  App . C} a s  wel l a s  by recommendati ons of the Tech n i cal  Rou ting  Revi ew Committee (TRRC ) ,  
an ad hoc commi ttee of knowl edgea b l e  i nd i v i dua l s  not a ffi l ia ted wi th NSP ( E R ,  Tab l e  3 . 1-2 ) . The 
c ri teria  essenti a l l y  req u i re that the transm i s s i on l i ne shou l d  min ima l l y  i mpact the natural and 
a rti fi c i a l  envi ronmenta l feature s  and uses that are to be affected by the constructi on of the 
power l i ne . 

The TRRC worked wi th representati ves of NSP to deve l op the l i st  of data to be used i n  studying  
route s  ( ER ,  Tab l e  3 . 1 -3 ) . 

The type of envi ronmenta l  i nfo rmation i nc l uded i n  the compos i te constra i nt map fel l i nto three 
b road categori es : 

Uni que Ha bi tat ( s uch a s  sandh i l l  crane nesting  area s ,  bald eagl e nes ts , waterfowl concen ­
tration  areas , etc . )  

U n i que vegetation ( s uc h  a s  v i rg i n  pra i ri e ,  stands of v i rg i n  p ine )  

Sc ienti fi c and  natura l  areas ( a reas e i ther l i sted i n  the  state s c i entific  and natura l  a rea 
pro gram or areas i denti f i ed by o rga n i zati ons such as the Nature Conservancy as bei ng of 
s c i enti fi c i nteres t ) . 

To fac i l i ta te the processi ng of i nformation , data were gathe red and computeri zed for each 40-
acre ( 16-ha ) parcel of the s tudy a re a .  Al l man-made and natura l  features ( e . g . , streams , di tches , 
urban areas , h i ghways , recreational  area s , e tc . )  found i n  each parcel were l i s ted ; mi l es of 
route through the parcel and an  i mpo rtance factor a s s i gned to each i tem were used to wei gh t  the 
j udgement ( ER ,  Tab l e  3 . 1 -3 ) .  Al l i nformation  was then submi tted to computer ana l ys i s .  

The TRRC then recommended that the h i ghest constra i nt cl asses  that had con s p i cuo u s l y  a dverse 
l ong- and s ho rt-term e ffects on the envi ronment o r  transmi s s i on l i ne des i gn or economi cs be 
combi ned to form a compo s i te constra i n t  map ( E R ,  Fi gs . 3 . 3-6 and 3 . 3-6a ) . NSP then deve l oped a 
network o f  l i nks and nodes i ncorpora t i ng the fol l owi ng requ i rements :  

1 .  Al l l i nks i n  t h e  network must avo i d  major constra i nt areas o n  t h e  compo s i te 
map wherever poss i b l e .  

2 .  Access req u i red for construction and ma intenance must  b e  avai l abl e .  

3 .  From l and-use  and envi ronmental s tandpo i nts , d i s crete a l ternat i ve route s  
must exi s t  wi th i n  t he netwo rk .  I n  other words , the network mus t  supp l y  
dec i s i on ma kers w i th c l ea r  a l ternati ves i n  choos ing  the proper ba l ance of  
i mpacts on the l an d .  

The wei ghted constra i nts o r  impacts a l ong each o f  t h e  pos s i b l e  rou te s  were accumul ated to create 
an envi ronmental i ndex for each of the major concerns . I n  th i s  manner the i denti fied routes 
were compared and the rel ati ve i mpacts ( summari zed in Cha p .  4 ,  E R )  were determi ned . 

As part of M innesota ' s  regul atory process a commi ttee of c i t i zens from northern Mi nnesota was 
establ i shed to rev i ew the rou t i ng a l ternati ves and make a routi ng recommendati on to the Mi nnesota 
Envi ronmental Qual i ty Counc i l  ( EQC ) .  The commi ttee met regu l ar ly  for fou r  month s , s tud ied the 
rout i n g  network , made a few adjustments , and u l t i mate l y  deci ded on a route for recommendati on to 
the EQC . 

Fi na l l y ,  twel ve publ i c  hearings  were hel d for the purpose of rece i v i ng i nformation and opi n i on 
from the appl i cant , the c i t i zens ' commi ttee , a l l  i nteres ted state agenc ies , and the publ i c  
regard i ng t h e  routing  of t h e  500-kV transm i s s i on l i ne . 

After s even months of study the Mi nnesota Envi ronmenta l Qua l i ty Counc i l  met to dec i de the best 
rou te for the 500-kV transmi s s i on l i ne . The des i gnated ro ute was chosen based on the appl i cation , 
the s ta te ' s  envi ronmenta l  impact s ta tement ,  the data , i nc l uding  aeri a l  photography , the recom­
mendation of the c i ti zens ' commi ttee , and f ind i ngs of an i ndependen t hearing  exami ner .  

2 . 4. 1 . 2  The  Des i gnated Route 

The rou te des i gnated by Mi nnesota En v i ronmental Qua l i ty Counc i l  i s  approxi mately 200 mi l es 
( 320 km) l ong and extends from the Forbes substation  southeast of Hi bb ing  to the I n ternat ional  
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Fiq.  2 . 1 .  Des i gna ted Route of the Proposed 500-kV Tran sm i s s i on L i ne .  

bord�r west o f  Warroad ( F i g .  2 . 1) . Throug hout both the descr ipt ive  and impact secti ons of t h i s  
statement t h e  rou te wi l l  be addressed i n  terms o f  t h e  four networks s hown i n  F igure 2 . 1 .  

Network 1 i s  45 m i l es ( 7 5  km) l ong . The route l eaves the Forbes subs ta t i on to the west , para l ­
l el i ng two 115-kV transm i s s i on l ines for one m i l e ,  turns sou thwest for a pprox ima te l y  two and 
one quarter m i l es to t he SE� of  Section  4,  T56 N ,  R19W , then tu rns north , cro sses County Hi g hway 
#16 , and paral l el s  an ex i st ing 2 30-kV tran sm i s s i on l i ne  for approx imatel y f ive  mi l es (8 km ) .  
T hen the  l i ne travel s wes t ,  southwest for t hree m i l es  to the  i ntersecti on of  H i ghway #5 and 
County Road #451 , t hen northwest for one m i l e  and a quarter to just sout hwest  of Six M i l e  Lake .  
From here the l i ne trave s  west  northwest for a pprox ima tel y four  m i l es to  cross  M i nnesota State 
H i ghway #169 and turns north paral l el i ng # 169 and then to pa ra l l el H i g hway #5 northwest approx­
ima tel y three mi l es to t he center of Sec t i on 19 , T58N , R20W.  From t h i s  po i n t  the l i ne runs 
north northwest  for three and one ha l f  m i l es to i ntersect the ex i st i ng 230-kV l i ne . 

The desi gnated rou te aga i n  para l l el s  an ex i st i ng 230-kV transm i ss i on l i ne  to a po i n t  three 
m i l es ( 4 . 8  km) sou theast of Mi rror Lake i n  Itasca County , where Network  2 beg i ns .  T h i s  area i s  
forested w i t h  a few sma l l open bog s .  Network 2 i s  8 6  mi l es ( 138 km ) l on g .  The 500-kV l i ne 
wi l l  then conti n u e  to the northwest t hrou g h  boggy country . Part of the route i s  through  the 
bogl ands of P i ne I s l and State Forest for 17 mi l es ( 27 km) and aga i n  turns to the northwest 
across an area of road l ess  bog . Network 3 is  34 mi l es (55  km ) l ong . I t  proceeds northwest 
throu g h  La ke of the Wood s County ,  across  a m ixed l andscape of aspen forest , wet l owl and bog s ,  a 
few a spen meadows , and throu g h  the Bel trami I s l and Sta te Forest . 



2-4 

Network 4 is approxl mate ly  34  mi l es (55 km) l ong . I t  starts i n  the Bel trami I s l and State Forest 
and runs wes t to a po i nt ten mi l es southwest of  Warrroad . From th i s  poi nt the l i ne runs northwest 
for four and one ha l f mi l es then runs d i rectly north to a po i nt two and one ha l f  mi l es south of 
the I nternati ona l Border.  From t h i s  point the l i ne runs northwest approxi matel y  f i ve and one 
ha l f  mi l es to the I n ternational  Border.  The desi gnated I nternational  Border cros s i n g  is approxi ­
mate ly  7� mi l es (12 km) west of where U . S .  313 ends a t  a port of entry .  

2 . 4 . 2  Design Parameters 

Des i gn Summary 

1) Vol tage Level 

a) Nomi nal operati n g :  
b)  Maxi mum opera t i n g :  

500 k V  a c  
5 5 0  k V  a c  

2 )  Conductor : Th ree -conductor bundl e of " BU NT ING"  

1192 . 5  kcmi l ACSR 45/7 
( 1 . 302-i nch d i ameter)  ( 3 . 3  em ) per phas e .  

3 )  Structures 

a )  Sel f-su pporti ng s teel s tructures 
b) Guyed a l umi num s tructures 

4)  Ground Cl earance : 35 feet ( 11 m) m in imum at 200°F ( 93°C )  

conductor tempe rature . [NESC requ i rement for a 500kV l i ne i s  3 1  ft 
( 9 . 4  m )  m in imum at 200°F ( 93°C ) . ]  

5 )  Righ t-of-Way 

a )  160 fee t ( 48 . 8  m )  when adjacent to a n  exi st ing  230-kV right-of-way . 
b )  200 feet ( 6 1  m) w ide when on a new , i ndependent right-of-way . 

6 )  Length : 200 mil es ( 320 km) ( approximatel y) . 

2 . 4 . 2 . 1  Tower Des i gn 

The 500-kV s tructures wil l be of two d i fferent structura l  confi gurati ons . The f i rst  type wi l l  
be a sel f-su pporti ng steel l atti ce s tructure , s hown i n  F i g ure 2 . 2 .  The steel l a tt i ce structure 
wi l l  be four-l egged , and wil l require no externa l means of support . The secon d type wi l l  be a 
guyed a l umi num l attice s tructure , s hown i n  Figure 2 . 3 .  The guyed al umi num structu re wi l l  have a 
s i ng l e  verti cal  col umn and wi l l  requ i re four  guy w i res and earth anchors to obta i n  the same 
s tructural s tabi l i ty a s  the steel l a tt i ce structure .  

Al l structures i n  the 500-kV l i ne wil l b e  desi gned to meet the strength requi rements for the 
Heavy Loadi ng Distri c t ,  as designed by the Nati onal  E l ectri cal  Safety Code ( NE SC ) .  I n  addi ti o n ,  
the fol l owi n g  l oadi ngs i n  excess  of  N ESC requ i rements wi l l  b e  incorporated i n  the structure 
des i gns : 

. 

a n  80 mi l e-per-hour ( 35 . 8  m/s)  ground- l eve l wind on the bare 
cab l es and structure 

a l ongi tudi nal l oad resu l ti ng from one bro ken conducto r ,  or 
one - i nch ( 2 . 54 em) differential  i ce l oad i ng on one three-conducto r  
bund l e  

a l ongi tudinal  l oad resu l ting from one- inch  di fferen t ia l  i ce 
l oading  on e i ther of the s h i e l d wi res 

a verti cal  l oa d  res u l ting  from one - i nc h  radi a l  i ce on a l l 
conductors and shiel d wi res with no wind .  

Fo r each  s tructure type , a seri es of ang l e  and  dead end  structure des i gns wi l l  be prepared i n  
addi tion t o  the tangent des i gn .  The l oadi ngs for these structure des i gns wi l l  b e  i n  accordance 
with N ESC requirements , which ca l l  for a 4 psf ( 40-mph ) (17 . 9-m/ s )  wind  on the structures and 
conductors with  a one -ha l f  inch ( 1 . 2 7- cm)  coati ng of  rad i al i ce .  I n  add i tion , the ang l e  structures 
must be de s i gned to wi thstand the l oads res u l t i ng from the transverse component of the tens i on 
of the condu ctors and shie l d  w i res due to c hange i n  d i rection of the l i ne .  The dead end structures 
must be des i gned for both of the l oadi ng condi ti ons for ang l e  structures , p l u s  the l oads res u l t i ng 
from the i n-l i ne ten s i on of the condu ctors and s h i e l d  wi res . 
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Fi g .  2 . 2 .  Sel f-Supporting  Steel Structure . 
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Fig. 2 . 3 . Guyed Al uminum Structure . 
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The bas i c  foundat i on for t he sel f-su pporti ng structure wi l l  be rei n forced concrete dri l l ed 
s hafts shown i n  Fi gure 2 . 4 .  T h i s  foundat i on con s i sts of an augered hol e  fi l l ed wi th concrete 
rei nforced wi th steel , wi th a stub angl e i n sta l l ed for atta c hment of the structure . The d iameter 
and depth of the dri l l ed s haft s wi l l  vary , depen d i ng u pon so i l  cond i ti on s  at t he structure 
l ocati ons . Al ternate towers ( Fi g .  2 . 3 )  and founda tion types ( F i g .  2 . 5 )  wi l l  be u t i l i zed at 
major  angl e poi nts and at s tructure l ocations  that exh i b i t  poor s o i l  cond i ti o n s . 

The founda t i on for the guyed a l umi num struc tures wi l l  be ei ther a " foundation  anchor" s hown i n  
Fi gure 2 . 5  o r  a " p edesta l gri l l a ge " s hown i n  F igure 2 . 6 .  The fou ndat ion anchor wi l l  cons i st of  
a tri pod arrangement  of l arge hel i x  s crew anchors wi th steel p i pe extens i ons . A fabricated 
s teel a ssemb l y  wi l l  conn ec t  the three steel p i pe s  at the ground  l i ne to support the structure 
base . Th i s  wi l l  be the ma i n  foundat ion typ e .  However , i n  u pl and areas of extremel y dense 
granu l ar soi l or so i l s  wi th scattered boul ders a fabri cated pedestal gr i l l age wi l l  be u t i l i zed 
to fac i l i tate construct i on .  T he pedestal gri l l age  wi l l  cons i st  of fabricated roo l ed steel 
s hapes such as a ng l es , c hannel s ,  etc . The gri l l age wi l l  be a s semb l ed s imi l a rl y to a l umi num 
towers and del i vered to the structure s i te .  A bac khoe �I i l l  then excavate a ho l e for p l acement 
of the gri l l age . The amount of excavation wi l l  vary wi th  the so i l  cond i tions  from 20-40 cub i c 
yard s  of materi a l . The gri l l age wi l l  then be pl aced and the excava ted so i l  retamped i n  t he 
excavation a s  bac kfi l l .  Fou r guy anchors wi l l  be req u i red a t  each structure l ocation . I n  
soi l s  that screw anchors c a n  b e  i ns ta l l ed ,  t he i n sta l l ati ons w i l l  invo l v e  n o  excava tion . Where 
s crew anchors cannot be i nsta l l ed ,  a fabri cated "p l ate anchor" wi l l  be i n sta l l ed .  T he " p l a te 
anchors"  wi l l  req u i re excava t i on s  and bac kfi l l ing  procedu res s imi l ar to the pedesta l gri l l ages . 

2 . 4 . 2 . 2  Conductor Desi g n  

Each of  the three p hases of t he 500-kV l i ne wi l l  cons i st  of a tri a ngu l a r ,  three-conductor 
bund l e wi th 1 8- i nc h  (46  cm ) s pac i ng , as s hown in F i gure 2 . 7 .  The conductor for the 500-kV 
porti on of t he EHV transm i s s i o n  l i ne wi l l  be l , 1 92 , 500-ci rcu l ar-mi l a l um i num conductor steel ­
rei nforced (ACSR)  wi th s even s teel core strands and 45 ou ter a l um i num stra nd s .  The conductor 
ha s a n  overa l l d i ameter of 1 . 302 i nc hes ( 3 . 3  cm ) .  

Two s h i e l d  wi res wi l l  be i n sta l l ed on  the structu res to provi de protection from l i ghtn i n g  
strokes t o  t h e  conductors . T h e  s h i e l d  wires wi l l  cons i st o f  extra - h i g h  streng th  steel ; eac h  
wi re wi l l  be 7/ 1 6- i n ch ( 1 . 1  cm ) i n  d i ameter . The phase-to-ground cl earance i s  1 2 . 5  feet ( 3 . 8  m ) , 
whereas the N ESC requ i rement for 5 50-kV ( 1 0 %  overvo l ta g e )  i s  1 1  feet ( 3 . 4  m )  ( F i g s . 2 . 2  and 
2 . 3 )  . 

2 . 4 . 2 . 3  L i ne Desi gn 

The l i ne desi gn of t he 500-kV l i ne i n c l udes  the sel ection of structure type and structure 
l ocations ,  determi nation of  structure heights  and preparation  of construction  drawi ng s .  

The sel ection  of tower s tructure types wi l l  be based o n  the predom i nant l and u se i n  the area 
traversed by t he l i n e .  I n  general t he g uyed a l umi num structure wi l l  n o t  be u sed i n  area s o f  
i ntense agri cul tural acti v i ty .  In  these areas t he sel f-supporting  steel structures wi l l  be 
u ti l i zed . The sel ec tion of s tructure types wi l l  be made on a general ba s i s  for a major sec tion  
of l i ne . Structure type s  wi l l  g enera l l y  not be mi xed wi th in  a secti on of l i n e .  

A mlnimum c l earance of 3 5  feet ( 1 1  m )  between t h e  ground a n d  conductors at 200°F ( 9 3° C )  conductor 
temperature wi l l  be ma i n ta i n ed in the desi g n  of the l i n e .  D i stances between structures wi l l  
range from 1 200 to 1 400 feet ( 366-427 m )  due to physi c a l  constra i n ts a nd topograp hy ,  wi th  one­
quarter mi l e  (400-m ) spans be i ng a desi red avera g e .  I n  fl a t  terra i n  wi thout phys i ca l  con­
s tra i n ts , a 1 3 20-foot (400-m) span wou l d  resu l t  i n  an overal l structure hei ght  fo r t he sel f­
s uppor ti ng  steel s tructure and guyed a l umi num structure of 1 25 feet ( 38 . 1  m )  a nd 1 50 feet (45 . 7  
m ) , respecti vel y .  Struc ture h e i ghts throu ghout the l i ne wi l l  vary , depend i ng upon topography 
and other constra i nt s .  

2 . 4 . 2 . 4  R i ght-of-Way Requ irements  

Two d i fferent r i gh t-of-way (ROW)  req u i rements ex i s t  on the des i g na ted route .  I n  the  area where 
the ex i s t ing  230-kV transm i s s i on l i n e  can be para l l el ed ,  r i g ht-of-\'JaY requ i rements are reduced 
by r ight-of-way s haring . One hundred and s i xty feet (48 . 8  m )  of add i t i ona l  rig ht-of-way wou l d  
be req u i red adjacent to the ex i st ing 1 30-foot ( 3 9 . 6-m) ri ght-of-way. In areas where r i ght-of­
way shar ing  i s  not poss i bl e  2 00 feet ( 61 m )  of ri ght-of-way wi l l  be requ i red . 
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Fig. 2.6. The Pedestal Steel Grillage Foundation To Be Used for Some 
Guyed Aluminum Tower Structures. 

2.4.2. 5 Substation Accommodations 

No switchyard or substation sites will be developed specifically for the proposed project. 
Within the United States, interchanges of electrical energy between the applicant and Manitoba 
Hydro will be affected at the Forbes, Minnesota, substation, which is owned solely by the 
Minnesota Power and Light Company (MP&L).3 

Until recently, a 230-kV substation at Forbes has been MP&L's major bulk transmission transfer 
point for supplying energy to the eastern half of the Minnesota Iron Range. However, in view of 
contemporary and projected future increases in energy requirements in the service area, �lP&L 
filed an application with the State of Minnesota for a construction permit (MEQB Docket No. MP&L 
TR-1A, Revised Jan. 1977) that included a request to expand the Forbes substation (ER Supp. 
Resp. to Q. 31). The expansion was designed and constructed to accommodate six 500-kV exits for 
transmission lines and transformation. 3  While MP&L will continue to own the entire site, certain 
electrical equipment associated with the applicant's Forbes-to-International Border line will be 
installed within the sUbstation. The principal equipment items include two 500/230-kV trans­
formers, one 505-kV circuit breaker, and six shunt reactors. 

2.5 CONSTRUCTION OF THE LINE 

2. 5. 1 Right-of-Way Cleari.!:!SL 

Clearing of the right-of-way is necessary to provide required clearances from the conductor, to 
eliminate possible hazards to the line from falling trees, as well as to facilitate construction 
operations. 



Fi g .  2.7. Triang u l a r  Three-Cnnductor Bund l e  Assemb l y .  
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The wi dth of the r i g ht-of-way to be c l ea red for the project wi l l  vary w ith the l i ne vol tage and 
the opportun i ti es for ri ght-of-way s hari ng . On the 500-kV l i ne where a 200-foot right-of-way is  
req u i red , 1 80 feet ( 55 m )  wi l l  be c l eared . Where the l i ne paral l e l s  the exist ing  230-kV l i ne a 
l 60-foot ( 49 m )  ri ght-of-way and l 50-foot ( 46 m )  c l earing  are req u i red . 

I n  gene ra l , the ri ght-of-way wi l l  be c l ear-cut to the wi dths menti oned above . Tal l or dangerous 
trees outs i de the c l ea red ri ght-of-way which  present a poten ti al  hazard to the l i ne wi l l  a l so be 
removed ,  i . e . , trees over 60 feet ( 1 8  m )  high wh i ch l ean towards the power l i nes or  wh i ch appear 
to be d i seased wi l l  be removed . 

Where the right-of-way goes through areas of l ow-growing  brush , deep ravi nes , mus keg swamps and 
b l ac k  spruce bogs , the r i ght-of-way cl eari ng wi l l  normal l y  be reduced in wi dth to approx imate ly  
the  center one-thi rd.  

I n  some areas , s uch a s  at major road and s tream cros s i ngs , sel ecti ve c utti n g  wi l l  be used.  
These areas wi l l  be desi gnated by the company and sel ect i ve cutt i n g  req u i rements made part of 
cl eari ng contracts . Appendi x B, ER, descri bes the s peci fi cati ons  for ri ght-of-way c l ea r i ng that 
wi l l  be fo l l owed.  

Al l towers wi l l  be  grounded so a s  to achi eve a max i mum res i s tance of 20 ohms . 

Steel towers wi l l  be grounded by a ttac hment of one 6/0 copper wi re to each of the four  l egs and 
a ttach i n g  these wi res to  a dri ven ground rod .  I n  area s o f  bou l ders o r  hi gh bedroc k ,  a sys tem of 
counterpo i se ,  cons i s ti ng of  copper w i res buried 18 i nches bel ow the s u rface of the ground in a 
radi ati ng pattern from the tower to a l ength requi red to ach ieve the desi red res i stance l evel , 
wi l l  be used.  

Al umi num towers wi l l  be grounded by bondi ng the al umi num s truc tu re to the steel gr i l l ages and 
screw anchor foundati ons wi th a 6/0 copper wi re . Due to the amount  of meta l i nvol ved i n  the 
screw anchors no add i ti onal ground rods wi l l  be req u i red . 4  

2 . 5 . 1 . 1  Seasonal Aspects of  Vegetation  Cl eari n g  and L i ne Construct i on 

Cl ear i n g  wi l l  be carr i ed on throughout the yea r i n  order to meet the deadl i nes . Shrub and 
forested a reas schedu l ed for wi nter c l earance ( F i g .  2 . 8 )  wi l l  be c l eared as soon a s  the ground 
has frozen enough to s upport the wei ght of  heavy equ i pment .  The fi gure al so dep icts a seasonal 
schedu l e  for construct ion in va '�i ous segments of  the l i ne . 

2 . 5 . 1 . 2  Cl eari ng  Methods 

Al l trees and  brush s ha l l  be cut  wi th a saw or other dev i ce to el i mi na te po i nted sp i kes . No 
stumps or stubbl e s hal l be l eft s tand i n g  h i gher than three i nches ( 7 . 6  cm)  a bove ground for 
trees wi th tru nk  d i ameters of 1 2  i nc hes ( 30 cm) and under and s i x  i nches ( 1 5  cm) a bove ground 
for trees wi th trunk  d i ameters of  12  i nches and over .  ( Stump he i ght measured on  hi gh s i de of  
s l o p i n g  terra i n ) . 

C l earing wi l l  be permi tted by mecha n i ca l  operation  un l ess otherwi se spec i fied . Genera l l y ,  
cl ear i ng by mechan i ca l  operation  wi l l  be l i mi ted to areas whi ch have a s l ope o f  1 5  degrees or 
l ess . 

After a ny mecha n i ca l  o peration  the contractor sha l l , a s  nearly a s  pos s i b l e ,  restore the natura l  
contour exi sti ng pri or to the s tart of work . 

2 . 5 . 1 . 3 D i s posa l of C l eared Vegetation  

As  s pec i fi ed by the company , a l l trees , brush and other debri s s hal l be  d i s posed of  in  accordance 
wi th the procedu res outl i ned i n  Append i x  A ,  ER. Under no c i rcumstances wi l l  wi ndrowi ng be per­
mi tted on or off the r i ght-of-way .  The fo l l owing  practi ces wi l l  b e  carri ed out  i n  the d i sposal  
of  c l eared vegetation:  

1 )  Sl ash  to be burned s hal l be p i l ed wi thi n the c l eared areas s uch that damage to 
adjacent trees or other vegetation  wi l l  not occu r .  

2 )  Sl ash  wi l l  b e  l opped , c h i pped a n d  scattered i n  the appropri a te areas . 

3 )  I n  some swamp a rea s , s l a s h  wi l l  be p l aced perpendi cu l a r  to the r i ght-of-way and packed 
down to a maximum hei ght of 30 i nches ( 76 cm) . 
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Fi g .  2 . 8 .  Seasonal  Schedu l e for Ri ght-of-Way C l eari n g  and Constructi on o f  the 
Proposed Transmi s s i on Li ne .  

4) Al l merchantab l e  t i mber wi l l  be p l a ced a l ong the edge of the ri ght-of-way , tri mmed 
fl u s h  to the trunk , and  p i l ed neatl y i n  l engths as s peci fied by the company . 

5 )  USEPA-Mi nnesota a pproved herb i c i des wi l l  be a ppl ied to the stumps and the root col l ar 
a rea . 

2 . 5 . 2  Access  Roads and Bri dges 

2 . 5 . 2 . 1  Acces s Roads 

In areas where sel ecti ve c utti ng is to be accompl i shed , access roads wi l l  be l a i d  out at an 
angl e to avo i d  a v i s ta down the r i ght-of-way . Al l access roads wi l l  be routed to reduce destruc­
t i on of des i ra b l e  p l ants and damage to c u l ti va ted f i e l ds . Cross -dra i nage wi l l  be prov ided and 
month l y  aeri a l  observations  wi l l  be made to determi ne i ts adequacy . 

2 . 5 . 2 . 2 Bri dges 

The Mi nnesota Envi ronmental Qua l i ty Co unci l  ( EQC ) req u i res that ex i st ing  bri d ge cross i ngs are to 
be used to the e xtent poss i b l e  for l i ne and constructi on equi pment cross i ngs , h o l d i n g  ford i ng to 
a mi n i mum . 5 Constructi on  of bri dges across  streams and bog areas w i l l ,  to the extent pos s i b l e , 
be carried  out  i n  the wi nter . Snow bri dges wi l l  be used to cross  many s treams , but  Bai l ey 
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bri dges and cu l verts wi l l  be used where necessary .  Ero s i o n  contro l measures wi l l  be used . A 
deta i l ed descri pt ion of bri dgi ng tec hni ques a nd eros ion  control meas ures i s  g i ven i n  Secti on 
4 . 4 . 1 . 3 .  

2 . S . 3  Tower I n s ta l l at i on 

2 . S . 3 . 1  Tower Foundation  System 

Fo l l ow i ng the c l ear i ng of the ri ght-of-way , the foundati ons for the strucutres wi l l  be i nstal l ed .  
The foundati ons fo r the s teel l att i ce towers wi l l  be rei nforced co ncrete dri l l ed shafts . 
Fo undat ions fo r the guyed a l umi num towers wi l l  be e i ther foundati on anchors or pedestal gri l l a ges . 

The rei nforced concrete dri l l ed shafts wi l l  be dug u s i ng a truck or crane-mounted dri l l i ng r ig  
capabl e of a uger i ng hol es three to  e i ght feet ( 0 . 9- 2 . 4  m )  i n  d i amete r .  Duri ng  t h e  dri l l i n g ,  the 
ho l e  wi l l  be kept open by means  o f  e i ther temporary steel cas i ng or a bentoni te s l urry . When 
the ho l e  has been dri l l ed to d es i gn depth , the rei nforc i ng steel wi l l  be p l aced , and ready-mi x 
trucks wi l l  del i ver co ncrete to the s i te for p l a cement .  The l S  to 40 c u b i c  yards ( 11-30 m3 ) of 
so i l  excavated fo r each s tructure s i te wi l l  be l evel ed even l y  around the s i te or , if necessary , 
haul ed away for d i s posa l . 

The fo undat ion  a nchors for the guyed a l umi num s tructures wi l l  requ i re no excavation  or p l acement 
of concrete , wh i c h  greatly  reduces the amount of equi pment requ i red for i nstal l at i on . The 
foundation  a nchors wi l l  be i ns ta l l ed by use  of a rubber-ti red or track-mounted veh i c l e equi pped 
wi th a hydra u l i c  o perated rotary motor .  The p i pe portion of  the foundation anchors wi l l  be 
i nstal l ed i n  10-foot ( 3-m) l engths to the depths requi red to deve l o p  a s pec i fi ed torque . 

The pedestal gri l l ages and p l a te anchors wi l l  be assembl ed and de l i vered to the structure s i tes 
for i nstal l at ion . These foundations  wi l l  be i nsta l l ed by excavati ng  the necessary soi l s  wi th a 
rubber-t i red or track-mounted backho e .  The foundations  wi l l  then be p l aced i n  the excavation 
and the excavation  bac kfi l l ed u s i n g  the excavated materi a l . 

2 . S . 3. 2 Tower E rection  Procedure 

Erection of the a s sembl ed a l umi num structures wi l l  be accompl i shed by the use o f  a hel i copter 
that wi l l  l i ft the a ssembl ed tower i n  a s l i n g  and fly the structure to the s i te of erection . 
The hel i copter wi l l  hover o ver the s i te as a member of the ground crew d i rects the p i l ot i n  
sett l i ng the base o f  the s tructure o n  the founda t i on .  The four guy w i res wi l l  then be tempora ri l y 
t i ed off to the guy anchors , a l l owing  the hel i copter pi l ot to re l ease the structure by acti vat i n g  
a n  e l ectrica l l y  operated mec han i sm i n  the s l i n g .  The hel i copter wi l l  then return t o  the marsha l l i ng 
yard to p i c k  up another s tructure wh i l e  the ground crew moves to the next s i te .  Another crew 
wi l l  then fo l l ow to p l umb the s tructure and make the permanent guy w i re a ttachments to the 
anchors . Transportation  of the crews to the s tructure s i tes wi l l  be accompl i s hed by truck , a l l ­
terra i n  veh i c l e ,  or i f  necessary ,  by hel i copter. 

The SOO-kV s teel l atti ce s tructures wi l l  be haul ed to the structure s i tes unas semb l e d .  An 
a pproxi ma te l y  l SO-foot s quare area adjacent to the foundation wi l l  be requ i red to assemb l e  the 
structure . I f  the s i te i s  uneven , some temporary grad i n g  may be neces sary .  The assembl y crews 
wi l l  cons i st of e i ght to ten men and a l S- to 30-ton mob i l e  crane .  Assemb l y  of each  structure 
wi l l  req u i re an a verage of two to three days . After the s tructure has been assemb l ed on the 
grou nd , the assembl y  crew wi l l  move to the next s i te and the erection crew wi l l  fo l l ow to erect 
the structure on the foundati o n .  The erection crews wi l l  con s i s t  o f  e i ght to ten men wi th a 
rubber-t i red o r  track-mounted 7S- to 90-ton crane . Dependi ng  upon access to the s i tes , two to 
four  s tructures per day can be erected by one crew . 

2 . S . 4  Conducto r  Stri ngi ng 

The stri ngi ng  and sagg i n g  of the s h i el d wi res and conductors i s  a mu l t i faceted acti v i ty .  
Du ring  a s tr i n g i ng opera t i on 4 0  to SO men and a l arge amount o f  s pec i a l i zed equi pment wi l l  be 
requ i red . A normal stri ngi ng operat ion wi l l  enta i l  str i n g i n g  two to four mi l es of l i ne in one 
set-up o f  equ i pment , and wi l l  requ i re one to three weeks to compl ete . 

Pr ior  to the str i n g i n g  operation , stri ng ing  dol l i es , wh i c h  are neoprene l i ned sheaves , must be 
hung on each structure a l ong w i th the requi red i nsu l ato r  assembl ies . Duri ng th i s  same peri od , 
" guard pol es " ( temporary s tructures cons i s ti ng o f  two wooden po l es wi th a crossarm between them) 
a re p l aced a t  a l l l ocati ons where the transmi s s i on l i ne crosses roads , ra i l roads o r  exi s t i n g  
overhead fac i l i t i es . Lead l i nes o f  pol ypropyl ene rope are then i n stal l ed between the structures 
in the section to be s trung and are p l aced in the stri ng ing  dol l i es . At one end o f  the opera ­
t ion , t h e  tugger , mounted on a truck or s emi tra i l er ,  i s  moved i n to pos i tion . The tugger cons i sts 
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of a seri es of motor-dri ven drums and reel s that pu l l  the conductors i nto pos i ti on .  At the 
other end of the set-up, t he tensi oner, a l so mounted on  a truck  or semi tra i l er,  is moved i nto 
pos i t ion  a l ong wi th the conductor tra i l ers , reel strands  and reel s of conductor . The tens i oner 
con s i s ts of two mo tor-dri ven wheel s per conductor that prov i de bra ki ng action  duri ng the stri ng­
i ng o peration  to prevent the c onductor from touch i ng the grou nd , and to fac i l i tate pu l l i ng the 
conductor u p  to proper sag . 

Before the conductors are strung , steel cabl e s  and shi e l d  wi res kre a ttached to the polypropy­
l ene l ead l i ne s  and the tugger reel s up the l ead l i ne pul l i ng the steel cab l e and s h i e l d wi res 
i nto pos i ti o n .  Temporary anchors a re u sed to secure them unti l  the set-up i s  compl eted . The 
conductors are then strung, one phase a t  a t ime , whi ch  resu l ts  in e i ther two or three conduc tors 
bei ng strung in one operation . When a l l  conductors and sh i el d  wi res have been pul l ed i n to 
pos i ti on ,  they are pul l ed up to the proper sag and f i nal  a ttachments  are made a t  each structure . 

The construc t i on a cti v i t i e s  d i scussed wi l l  be performed sequent ia l l y .  It wi l l  take many months 
to compl ete a l l construct ion acti v i t i es in a ny one sec t i on of l i ne .  Acti vi t i e s  wi l l  not be 
conti nuous  but wi l l  occur peri od ical l y  a s  d i fferent crews move from s i te to s i te .  

2 . 5 . 5  Env i ronmental  Control s and  Impact M i t i gation  Measures 

Where the enti re w i dth of the r i ght-of-way traverses vegetation type s  suc h a s  l ow growi ng 
bru sh,  mus keg swamps or b l ac k  spruce bog s, or when the ri ght-of-way crosdes a deep va l l ey or 
ravi ne , the c l eari ng s ha l l be reduced in width to approx imate l y  the center one-thi rd of the 
ri ght-of-way . Al so, where se l ecti ve c utting may be benefi c i a l , th i s  type of c l ear i ng wi l l  be 
accompl i s hed as des i gnated by the company. I n  areas where the company has purchased timber 
ri ghts, efforts s ha l l be made to sal vage as muc h  merchantabl e wood as poss i bl e ,  prov ided it i s  
economi ca l l y  fea s i b l e .  

2 . 5 . 5 . 1  T im i ng o f  C l eari ng 

Mo st ROW c l eari ngs  of bog areas wi l l  beg i n  after the ground has frozen and wi l l  be carr i ed on 
as l ong as the hard free ze l asts . I n  other area s c l ea r i ng wi l l  be carri ed on throughout the 
yea r .  ( Fi g .  2 .8 ) .  

2 . 5 . 5 . 2  Sel ecti ve C l earing  

Sel ecti ve cutting  wi l l  be performed in  a reas of h igh  publ i c  exposure, i nc l ud i ng i n terstate and  
U . S .  h i ghways, hea v i l y  travel ed state and  county roads,  streams and l a ke s , and other environ­
menta l l y  sensi t i ve areas ,  such  that a natura l vegetative  screen rema i n s .  Trees and s hr u bs 
des ignated a s  screens sha l l be marked or otherwi se noted by the appl i cant pr i or to commencement 
of c l eari ng . 

I f  natura l  vegeta t i on i s  such  that a screen cannot be l eft a nd su i tab l e natura l revegetation  
does  not o cc ur wi th i n  two years fo l l owin g  c l eari ng, pl ant i ng of na t ive  types of shrubs and l ow 
and/or s l ow growi n g  trees to provide adequate screeni ng shal l be cons i dered by the appl i cant . 
A l i st of native p l ant s pec ies  whi c h  s hou l d  be sel ected for these area s i s  s hown i n  the ER , 
Tab l e 1 ,  Appendi x  A .  

2 . 5 . 5 . 3  Debri s Removal 

C l ean-up and restoration o f  the r i gh t-of-way wi l l  be the final act i v i ty and wi l l  enta i l  mov i ng 
excess  mater i a l s a nd gen era l construction debr i s  a s  wel l a s  repa i r i ng damages done to the 
ri ght-o f-way . Damage settl ements wi l l  then be secured from the i nd i v i dua l  property owners . 
Deta i l ed s ta te req u i rements regard i ng ROW cl eari ng and debr i s  removal are i nc l uded i n  State of 
M i nnesota E n v i ro nmenta l Qual i ty Coun c i l  F i nd i ngs of Fac t  and Construction  Permi t . 5  

2 . 5 . 5 . 4  Ero s i on Control 

Where the ground surface i s  s everel y  d i stu rbed, " seedi ng wi th a mi xture of gra sses  a nd c l over 
s ha l l  be con s idered"  ( ER ,  App . A, p .  A-g ) . 

To m i n i m i ze impacts  where aquat i c  systems and surface hydro l ogy are concerned, necessary ford i ng 
operat ions  wi l l  be coord i na ted with  the l ocal  Mi nnesota Department of Natu ra l Resources (MDNR)  
managers and the i r  recommendations  wi l l  be fo l l owed . Where the s i tuat ion  d i c tates, seeding  of 
des i rab l e grass-c l over m ixture s  on both s i des of a water cro ss i ng wi l l  be accomp l i shed . 
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Su rface runoff wi l l  be control l ed by se lect ive cutt i n g  w i th i n  an appropriate d i stance from the 
water ' s  edge . In emp l oy i ng sel ecti ve cutt i n g ,  as  much r iparian  vegetati on wi l l  be l eft a s  
poss j b l e .  

2 . 6  OPERATION AND MAI NTENANCE  O F  THE L I N E  

2 . 6 . 1  Operat ional  Character ist ics  

The fo l l owing  d i scuss ion  i s  l i mi ted to  operati onal c haracterist ics  that i nfl uence the env i ron­
ment or the  use  o f  the  area within  and adjacent to the  transmi s s i on l i ne r ight-of-way ( ROW ) . 
Engi neer ing  a s pects o f  opera ti on wi l l  be treated o n l y  as necessary to the d i scu s s i on . 

2 . 6 . 1  . 1  Corona Phenomena 

Corona enta i l s  l ocal i zed e l ectri cal  d i scharge when the el ectric  f ie l d at the energ i zed conductor 
s u rface e xceeds the d ie l ectric  o f  the surround i n g  a i r . The occurrence of corona res ul ts i n  
energy l os s .  Transmi s s i on l i nes a re desi gned such that corona d i scharge s are genera l l y  negl i g i b l e  
duri ng  fa i r  weathe r.  Di scharges are enhanced by imperfecti ons i n  conductor s u rfaces , a i rborne 
dust , ra i nfal l ,  and water  drop l ets tha t accumu l a te on conductors duri ng fou l  weather .  The 
notabl e effects a s soci a ted wi th corona d i scharge are descri bed i n  the fo l l owing  secti ons . 

Audi b l e  No i se 

Th e gene ra l  a ud i b l e  no i se l eve l s  assoc iated wi th o verhead transmi s s i on l i nes are h i ghest duri ng 
heavy ra i n fa l l .  Howeve r ,  s i nce the sound of rai ndrop  sp l ash  contri butes to h i gh ambient  no i se 
l eve l s  and thereby mas ks the sound produced by the l i ne , the crackl i ng ( h i s s i n g )  and l ow fre ­
q uency h umming  sounds associ ated w i th h i gh vo l tage transmi s s i on are more d i s cern i b l e  i mmediate l y  
fo l l ow i n g  ra i n fa l l o r  duri ng  foggy weather.  Wet-conductor noi se l evel s generated by s tandard 
de s i gn 500-kV transmi s s i on l i nes are primari l y  sources of an noyance rather than an env i ronmenta l  
hazard . 6  

Accord i n g  to the a pp l i ca n t ,  the nomi nal and maximum operational  l evel s o f  the proposed transmi s­
s i on l i ne wi l l  be a t  5 00 and 550 kV ( a l ternat ing  c urrent)  respec t i ve l y .  Des i gn standards are 
such that nomi na l operation  wi l l  resu l t i n  no i se l eve l s  of about 49 dB (we t-conduc tor condi tions ) 
at the centerl i ne ,  and  46 dB a t  the edges o f  the transmi s s i on l i ne ROW . Correspond i ng val ues 
fo r maxi mum transmi s s i on vol tage are a bout 56 and 53 dB , res pec ti vel y .  Such sound l evel s are 
comparabl e to , or i ntermed i a te between those o f  a typica l  bus i ness office and the l i vi n g  room of 
a s uburban home . Si nce corona d i scharge is  negl i g i b l e  duri n g  fa i r  weather , aud i b l e  no i se l e ve l s 
wi l l  be correspondi n g l y  l ow .  However , the appl i cant i s  req u i red to comp l y  wi th Mi nnesota No i se 
Standards ( N PC- 2 )  , 5  wh i c h  are ba sed on " No i se Area C l a ss i fication"  ratings  and pro v i de for 
di fferenti ati ng betwee n dayti me and n i ghttime n o i se l eve l s . ?  

Radi o  I n terference 

The e l ectromagnet i c  f ie l ds generated by corona d i s charges are potentia l  sources of " radio  noi se , "  
a genera l term that refers to a ny adverse d i s turbance wi th i n  the rad i o -frequency band wh ich  
ranges from 3 k i l ohertz ( kH z )  to  3 0 , 000 megahertz (MHz ) .  The  rad i o  no i se that  degra des rad i o  
reception i s  referred to a s  rad i o  i nterference ( R I ) . 8 The effects o f  corona - i nduced noi se are 
primari l y  l i mi ted to the 0 . 5  to 1 . 5 MHz freq uency band ; thus  the RI effects on AM broadcast 
s i gna l s  are re l ati vely s evere whi l e  s hort wave and FM s i gna l s ,  operati ve at h i gher frequenci es 
( 88 to 1 08 MHz ) , are not genera l l y  a ffected . 9 

Tennes see Val l ey Authori ty personnel , u s i n g  quas i -peak detectors to meas ure no i s e  near the 1 . 0-
MHz frequency , have repo rted a n  a verage rea d i ng of 40 dB ( above 1 . 0 �V/m , hereafter i n ferre d )  at 
a 50-foot l atera l d i stance from a po i n t  d i rectly beneath the outer phase of 500-kV l i nes . ! O The 
range of readi ngs dur i ng fai r  weather was about 30 to 47 dB . Typ i ca l  RI l evel s at 300 or more 
feet from the l i nes were a bout 20 dB , approximatel y amb i ent background noi se l evel s .  Reported 
RI  l evel s for 550-kV s i ng l e-ci rc u i t  base-case geometri es [ 1 . 1 9- i nch -di ameter subconductors ( 3 ) J  
are about 74 and 70 d B  ( a t  50-foot l ateral d i s tance from the outs i de conductor )  for heavy ra i n  
a n d  wet-conductor cond i ti ons , respecti ve l y . 8 Byron h a s  reported the expected E H V  transmi s s i on­
no i se l evel s in  the 88 to  1 08 MHz  FM  band  are 18  to  24  dB at the  edge  of the  transmi s s i on ROW 
duri ng  fou l  weather ,  l evel s essenti a l l y  i ndi sti ngui shab l e  from amb i ent  background no i s e . ! !  

Te l evi s i o n  Interference 

Co rona - i nduced radi o  noi se that degrades te l ev i s ion  broadcas t  s i gna l s  i s  referred to as te l evi s i on 
i n terference ( TV I ) Th ree frequency bands are used for te l ev i s i on broadcasting- -the 54-88 MHz 
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band ( VHF  Channe l s 2-6 ) , the 1 74-21 6 MHz band ( V H F  Channe l s  7- 1 3 ) ,  and the 470-890 MHz band ( UHF  
Channe l s  1 4-83 ) . 1 1 S i nce TV I decreases wi th i nc rea s i n g  frequency , operational  characteri stics  
of the  proposed 500-kV l i ne wi l l  be  vari abl e wi th res pect to  the  generat ion  of TV I ,  Channe l s  2 
through 6 bei n g  most  sens i ti ve to corona d i scharge . 

Ba rtho l d e t  a l . state that theoretical  methods for pred i cti ng TV I are not currentl y ava i l ab l e  
( 1 976 ) . 9  Howeve r ,  the known rel at ions h i ps between frequency and RI  c a n  b e  used as a bas i s  for 
e stimati ng TV I .  For 500-kV l i nes of s i ng l e-c ircu i t ,  base-case geome try wi th three 1 . 1 9- i nch­
d i amete r s u bconductors , the est ima ted TV I is  a bout 74 dB for the  83-MHz frequency ( Channel 6 ) . 
The read i n g  i s  appl i cab l e duri ng heavy rai n fa l l (worst case ) at a 50 -foot l a tera l  di stance from 
the outs i de phase . 8  A comparabl e TV I fo r the 54-60 MHz (C hannel 2 )  band i s  about 79 dB . I n  
v i ew of the re l ations h i p  between TV I a n d  R I , the former may be expected t o  decrease wi th i n ­
creas i ng l atera l d i s tance from the l i ne s i mi l a r to that for R I  prev i ou s l y  note d .  

Gaseous Effl uents 

Theoreti cal l y ,  the occu rre nce of  corona di scharge res u l ts in producti o n  of gaseous effl uents 
i nc l udi ng ozone and oxi des of  n i trogen . Howeve r ,  vari ous  l aboratory studies  i nd i cate that 
o u tdoor transmi s s i on l i nes are e xtreme l y  i neffi c i ent a s  genera tors of gaseous effl uents and that 
the pro bab i l i ty of measur ing  i ncremental  ground- l evel concentrations  is es sent i a l l y  zero . 1 1 
Resu l ts of exte n s i ve fie l d  measureme nts i nvol v i n g  750-kV transmi s s i on l i nes are cons i stent wi th 
the l aboratory s tudies , a s  a re the conc l u s i ons  derived from the New York Pub l i c  Serv i ce Com­
mi ss ion  Heari ngs ( Cases 26529 and 26559 ) . 1 2 Thus  the produc t ion  of gaseous emi s s i ons res u l t i ng 
from corona d i scharge i s  not con s i dered a s i gn i ficant operationa l  characteri st i c  of the proposed 
500-kV transmi ss ion  l i ne . 

Re l a ted Conductor Su rface Di scharge 

I n  addi t ion to corona , d i scharge from energi zed conductors may res u l t from poo r connect ions and 
l oose or defect i ve hardware . Such " gap -type" o r  " sparki n g "  d i scharge contri butes to the afore­
menti oned effects res u l ti ng from the occu rrence of corona . The condi ti ons whereby corona di scharge 
i s  enhanced a l so contri bute to i ncreased s park i ng d i scharge . However , s parki n g  di scharge can be 
mi n i mi ze d  by norma l l i ne mai ntenance methods , thus reduc i ng transmi s s i on ene rgy l osses . 

2 . 6 . 1 . 2  Conduc tion  Poten t i a l  

When energ i zed , t h e  conduc tion  c urrent of  t h e  proposed l i ne wi l l  vary wi th t h e  desi red opera­
ti onal  l evel of the system , but whenever the l i nes a re energ i zed natural  or i nadvertent fau l t  
cu rrents may occur.  

Di rect Contact 

The m i n i mum c l earance between conductor l i ne s  and ground surface wi l l  be 35 fee t  ( 1 1  m) at 200°F  
( 93 ° C ) . Thus  the  probab i l i ty of  a g rounded conducti ve object comi ng i nto di rect contact wi th an 
energi zed l i ne and creat i ng a g round fau l t  c u rrent is  rel atively  remote . 

Ground  Potent ia l  

I f  uncontrol l ed ,  l i ne -to-ground  fau l t condi tions  res u l t i n  the  deve l opment of s trong g round 
c u rrents wi th correspond ing  vol tage potenti a l s .  Howeve r ,  the proposed system empl oys h i g h -speed 
rel ay mechan i sms to remove faul ted c i rc u i ts from serv i ce ( E R ,  Sec . 2 . 1 . 2 . 2 ) . 

2 . 6 . 1 . 3  I nduction Potenti al  

Energi zed overhead transm i s s ion  l i nes cause three primary el ectromagneti c f ie l ds : both ve rti cal  
and  hori zon ta l e l ectri c fi e l ds a nd a gene ral magnetic  f ie l d .  Thus both el ectros tati c and el ectro­
magneti c i nduction potenti a l s occur ( s ee Sec . 4 . 4 . 2 . 2 ) . 

E l ec tros tati c r l e l ds 

E l ectrostati c i nducti o n  i s  a functi o n  of vol tage gradi ent that decreases rap i d ly wi th i ncrea s i ng 
d i stance from the energi zed conductors . Thus any conducti ve object l oca ted w i t h i n  the tra n s ­
mi s s i on ROW may become charged ( i nduced vol tage ) de pendi ng u pon the s i ze o f  t h e  object , proxi mity 
to the phase conductor ,  and  the degree to wh ich  the object i s  i nsu l ated from the ground .  Contact 
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between the charged object and  the  ground res u l ts i n  " s hort-ci rcu i t  cu rrents " ( ER ,  Sec . 2 . 1 . 2 . 4 ) . 
The proposed l i ne wi l l  be desi gned s uch  that the s ho rt-ci rcu i t  current wi l l  not exceed 3 . S  
mi l l i amperes when the l arges t anti c i pated k i nd o f  agri cul tural equ i pment i s  l ocated w i th i n  or 
near the porti on o f  the ROW where ground-to-conductor cl earance is  m i n i ma l . 1 3  The Nati ona l 
E l ectri ca l  Safety Code s tandard for comparab l e  condit; ons  i s  fi ve mi l l i amperes . 1 4  The s park 
energy ( capaci tat i ve d i scharge ) associ ated wi th a fi ve-mi l l i ampere current i s  expected to be 1 00 
mi l l i j ou l es ( ER ,  Sec . 2 . 1 . 2 . 4 . 2 ) . 

The max i mum ground-l evel vol tage gradi ent wi l l  be about 6 . 9  kV/m beneath the outs i de SOO-kV 
conductor a t  mi n i mum ground-to- l i ne c l earance . At maximum opera t i onal  vol tage ( SSO kV ) , the 
corres pond i ng vol tage grad ient  w i l l  be 7 . 6  kV/m. Ground-l evel grad i ents of the hori zontal  SOO-
kV el ectrostati c fi e l d  w i l l be 1 . 6 kV/m at 1 00-foot ,  and O . S  kV/m at l SO-foot l a teral di stances 
from energi zed conductors at m i n i mum c l earance . At SSO-kV operat ing  l evel s ,  the correspondi ng 
gradi ents wi l l  be 1 . 7 and 0 . 6  kV/m, res pecti ve ly  ( ER ,  Sec . 2 . 1 . 2 . 4 . 2 ) . I n  i nsta nces where the 
proposed SOO- kV l i ne wi l l  para l l el a n  exi sti ng 230-kV tran sm i s s i on l i ne , the e l ectros tat i c  fi e l d  
gradi ent wi l l  d i ffer from those noted prev i ou s l y .  However , the ground-l evel gradi ents common to 
both systems wi l l  be of l ow i nten s i ty because el ectrostat i c  effects are not addi ti ve or rei nforc i ng . 

E l ectromagneti c F i e l ds 

Whereas e l ectrostat i c  fi el ds a re a function of vol tage , the effects of e l ectromagnet i c  f i e l d s  
are d i rectly proport i onal t o  the magni tude o f  current  fl ow. Thus the maxi mum s hort-ci rc u i t  S 
mi l l i ampere fl ow a l l uded to i n  the precedi ng secti on i s  a l so re l evant and res u l ts i n  an i ncrease 
in the s trength o f  the l oca l  e l ectromagneti c  f i e l d .  

The general s trength o f  the el ectromagnet i c  fi e l d  a t  ground l evel beneath the proposed SOO- kV 
l i ne wi l l  be about 0 . 32 gauss  ( ER ,  Sec . 2 . 1 . 2 . S) a t  mi n i mum ground-to - l i ne cl earance . F i e l d 
strength wi l l  rap i d l y  decrease w i th i ncreas i ng l ateral d i s tance from the l i ne . Ground-l eve l  
conducti ve objec ts , such  a s  ungrounded fen ces , w h i ch paral l e l the proposed l i ne wi l l  b e  apprec iab ly  
energi zed due  to  i nduct i ve coupl i n g .  

2 . 6 . 2  Ma i n tenance 

2 . 6 . 2 . 1  Transmi s s i on L i ne 

The ma i n tenance routine  for the proposed transmi s s i on fac i l i ti es wi l l  i nc l ude peri o d i c  surve i l l ance 
and restorat ive mai n tenance . Month l y  s u rve i l l ance patrol s wi l l  be made u s i n g  f i xed-wi ng a i rcraft 
or hel i copto rs ( ER Supp . , Res p .  to Q .  2 6 ) . Exceptions to aer i a l  i ns pecti ons may occur i n  the 
event that "wi s hes of parties  adverse ly  a ffected by such act i v i t i e s "  are reported , as prescri bed 
by the M i n nesota Envi ronmental Qua l i ty Counc i l  ( now a Board-EQB ) . 4 

The a ppl i cant proposes to conduct ons i te i n s pections of tran smi s s i on fac i l i ties  annual l y  e i ther 
on foot ,  by snowmobi l e ,  or by truc k .  �1i no r  restorat i ve ma i ntenance , i nc l udi ng i nsu l ator repl ace­
ment ,  conducto r  repa i r ,  and t i ghteni ng o f  hardware , wi l l  be performed as necessary .  Such acti v i ty 
genera l l y  req u i res on ly  l i m i ted equi pment and manpower .  Add i t ional l y ,  s pec i a l  l and or a i r  
patrol s wi l l  b e  conducted a s  necessary t o  l ocate and/or a l l ev i ate spec i f i c  l i ne o r  ROW prob l ems . 
Extens i ve structural damage resu l t i ng from w i nd or i ce storms or s i mi l ar des tructi ve phenomena 
wi l l  i nvol ve use of heavy constructi on equi pment and cons i derabl e man power.  

2 . 6 . 2 . 2  R i ght-of-Way 

Management pl ans and practi ces for the transm i s s i on ROW and access rou tes wi l l  be negotiated 
wi th property owners ( ER ,  Sec . 4 . 1 . 4 . 2 ) so that such  practi ces wi l l  be compati b l e  wi th agricu l ­
tural l and uses where appropri ate .  As i de from certa i n  l imi ted s peci al  l and uses , the genera l 
practi ces empl oyed by the appl i cant wi l l  be ori ented toward maxi mi zi ng wi l dl i fe food and cover 
hab i ta t  ( ER ,  App . Aa , Sec . 1 . 0 ) . 

Vegetati on Control 

The a ppl i cant ' s  general p l a n  for control l i ng vegeta t i on enta i l s  ma i ntai n i ng herbaceous vegetati on  
in  the central one-t h i rd o f  the  ROW ( ER ,  App . Aa , Sec .  2 . 0 ) . Portions  of the ROW peri pheral to 
the herbaceous  section wi l l  be managed to s e l ecti ve l y  promote the devel opment  of a variety o f  
herbs , s hrubs a n d  l ow-growi ng trees t h a t  a re benef i c i a l  to wi l d l i fe .  T h e  presence of trees ( i n­
cl u d i n g  northern wh i te cedar , red cedar , j u n i per , and i ronwood ) wi l l  be l i mi ted to areas adjacent 
to ROW boundaries . I n  sel ected up l and s i tes , cons i deration wi l l  be g i ve n  to pl anti n g  fru i t­
bear i n g  s hrubs and t rees i n  order to i mprove exi sti n g  wi l d l i fe hab i ta t .  ROW management to 
i mprove game habi tat i n  a gri cu l tural areas wi l l  be coordi nated wi th i nd i v i dual  l and  owners . The 
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a ppl i cant wi l l  encourage the esta b l i shment  of pastures and the deve l opment of wi l d l i fe food and 
cover i n  the v i c i n i ty of fence l i nes and l i ne towers . 

Spec i a l  ROW management practi ces w i l l be empl oyed to benefi t spec i f i c  wi l d l i fe s pec i es . Areas 
near known or  potenti a l  deer yards wi l l  be managed to ma ximi ze quanti ties  of grasses , sedges , 
and other herbaceous pl ants ava i l abl e for earl y spri ng graz i ng . Areas of the ROW i n  c l oser 
proxi mi ty to deer yards wi l l  be managed so that the vegetation  cons i sts enti re l y  of s h rubs  and 
tree sapl i ngs , thus  i ncrea s i n g  the avai l ab i l i ty of w inter forage . The swamp con i fer type of 
vegetati on wi l l  be managed to benefi t dee r ,  as  wel l as  other wi l d l i fe .  Woodcock  habi tat wi l l  be 
i mproved by peri o d i c  cutt i n g  i n  mature a l der commun i ties . Waterfowl food and nes t i n g  cove r wi l l  
be deve l oped and ma i ntai ned i n  a reas where the ROW c rosses major  s treams and mars hes . Addi t i onal 
practi ce s and more deta i l ed i nfo rmation  are presented i n  Appendi x Aa of the appl i cant ' s  Envi ron­
me ntal Re port . 

Both mechani ca l  techni ques a nd c hemi cal  appl i cations  wi l l  be used to control ROW vegetation . 
The schedu l e  for mechan i ca l  control methods wi l l  genera l l y  be once every three years ; that for 
c hemi cal  control methods , once i n  three to f i ve years ( ER Supp . , Res p .  to Q. 2 6 ) . Equ i pment 
used for mechani  ca 1 contro l methods wi  1 1  cons i st of  " boom trucks"  and hand too l s  norma l l y  asso­
c i ated w i th tree trimm ing . Truck-mounted a nd back-pack  s prayers wi l l  be  used to  apply chemi cal s .  
For the most par t ,  contro l practi ces w i l l  be conducted to se l ecti vely preserve the vegetation  
that  i s  part i c u l ar ly  benef i c i a l  to  wi l dl i fe .  I n  the event that sel ecti ve contro l  measures a re 
not fea s i b l e ,  the app l icant  may uti l i ze overl and veh i c l es or a i rcraft for appl y i ng herb i c i des 
( s i l v i c i des ) provi ded des i rab l e vege tation  types are c l early  marked and avo i ded during  spray 
appl i cati ons ( ER Supp . , Re sp . to Q .  30 ) . 

Chemi cal s used i n  ROW ma i ntenance wi l l  be l i m i ted to those herb i c i des ( s i l v i c i des ) and methods 
of a ppl i cat ion approved by the Mi nnesota Department  of Agr icu l ture and the U . S .  Envi ronmenta l  
Protecti on Agency ( E R  Su pp . ,  Res p .  t o  Q .  30 ) . Further , the appl i cant wi l l  b e  requ i red to noti fy 
the Mi nnesota Department of Natural  Resources as to the name ( s ) ,  appl i cat ion  rates , carr i er 
agent ( s )  and appl i ca t i on me thods to be emp l oyed at l east  two days before chemi cal  contro l acti v i ti es 
are begu n . Other pri n c i pa l  l i mi tati ons  re l ati ve to the appl i cat ion  of herb i c i des are as fol l ows 
( E R  Supp . ,  Res p .  to Q. 30 ) . Aer i a l  appl i cati ons wi l l  be prohi b i ted i n  buffer areas of at l east 
300 to 400 feet s urround ing  water bod i es . The corres ponding  di stance for l andbased appl i cations  
is  1 00 feet . Dependi ng upon agreements w i th affected l andowners , the appl i cant may be res pons i b l e  
fo r weed contro l  u nder and around faci l i ty structures pl aced i n  agri cu l tural c rop l ands . The 
appl ied  herb i c i des s ha l l be compati b l e  wi th the crops produced i n  the v i ci n i ty of the structures 
and aeri a l  appl i cati ons wi l l  be proh i b i ted if the l andowner so des i res , as  prescri bed by the 
Mi nnesota EQB . 5  

The appl i cant has not s pec i fied the k i nds  of herb i c i des , carri er agents , and dosage rates to be 
used . Currentl y ,  a ppro pr i a te agencies  of the Sta te of M i n nesota are de l i bera t i ng cri te r i a  that 
wi l l  prescri be a l l owab l e  future use of herbi c i des in M i n nesota . 

Serv i ce Roads 

Du ri ng l i ne cons tructi on , the appl i cant wi l l  u ti l i ze exi st ing  hi ghways and " probab ly  upgrade 
e x i s ti ng s k i dd i ng tra i l s ,  forest l og g i n g  roads , and d i tch  grades"  for pri nc i pal access routes 
( ER Supp . , Res p .  to Q. 2 8 ) . Where m i n i ma l  acces s l anes a re not ava i l ab l e ,  the appl i cant wi l l  
b u i l d  access roads w i th i n  the transmi s s i on ROW , thus extendi ng access from ROW i ntersecti ons 
wi t� e xi s t i n g  access . Access road constructi on wi l l  not be exte n s i ve if wi nter weather condi ­
ti ons are favorab l e for ROW c l ear ing  d u r i ng the wi nter season . However ,  access roads bu i l t  
duri ng  the construction  phase of the project w i l l not be rec l a i med wi th the except i on of cuts to 
restore natura l  dra i nage patterns . Thus appropri ate porti on s  of the road network used i n  con­
s tructi on can serve as l and access for mai ntenance of the proposed transm i s s ion  faci l i t ies . 

Other Cons i derations  

Access and servi ce roads sha l l be ma i n ta i ned to  " prevent"  so i l  eros ion , as  prescri bed by  the 
Mi nnesota EQB . 5  Other req u i reme nts of the a ppl i cant5  are l i sted as appl i cab le  duri ng the con­
s truction  phase of the project . However , some of the requi rements a re equal l y  appl i cab l e dur i ng 
l i ne o perati on , as i mpl ied  or s tated i n  the appl i cant ' s  " Opti on for Easement" form ( ER Supp . , 
Res p .  to Q .  7) . Accord i ng l y ,  the appl i cant  wi l l  be respons i bl e  for the repa i r  of farm roads and 
l ane s dama ged by mai ntena�ce patro l  veh i c l es in obta i n i n g  access  to the ROW . Al l fences and/or 
gates dama ged or  removed s ha l l be repl aced or  repai red in a manner negoti ated wi th the l andowner 
or  tenan t .  Fu rther , mai ntenance patro l s  by l and veh i cl es shal l be norma l l y  schedu led  to mi n i mi ze 
damage to crops , and appropri ate measures taken to protect l i vestock and c ro ps . 
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2 . 6 . 3  Restorat ion  

P l a n s  for the  eventual a bandonment of  the  proposed tran sm i s s ion  l i ne have been su bmi tted by the 
appl i c an t .  Accord i ng to t h i s p l a n ,  al l towers wou l d  be d i smantl ed , and structural components , 
conduc tors ,  and a l l  accessor i es removed from the ROW . Structural founda tions and guy anchors 
�JOu l d  be removed to a m i n imum depth of 1 8  i nches (45 . 72 cm)  bel ow ground l evel . The appl icant 
proposes to grade a nd seed as  necessary ; but,  in  genera l , the ROW and access roads wou l d  be 
a l l owed to revegetate by natu ra l  successional  processes ( E R ,  Sec . 2 . 1 . 5 . 2 ) .  However , the 
M i n nesota EQB wi l l  req u i re that the a ppl i c ant  remove a l l structures promptly and restore the 
ROW to "as near i ts ori g i na l  cond i t ion  as is prac tica l  cons i stent wi th the ex i st i ng l and uses . " 5  
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3 .  THE AFFECTED ENV I RONMENT 

3 . 1  LAND USE  

3 . 1 . 1  Land Owners h i p  Pa ttern s 

The spec i f i c  pattern s of the l and c ro s sed by the proposed transm i ss ion  l i ne are d i scussed her e ;  
F i gure 2 . 1  o ut l i nes the proposed rou te a n d  s hows t he cou nty bo undar i es a l ong the route . 

Beg i n n i ng i n  S t .  Lou i s  County ,  the sou thernmost  part of the l i ne i s  dom i na ted by pri vatel y 
owned l ands ( 7 5% ) wi th nearl y one-ha l f of these l ands bei ng owned by m i n i ng i ndustries  ( 3 2% ) .  
The l i nes wi l l  a l so  c ro s s  m i nor amounts of state ( 1 0%)  and county ( 1 5% )  l ands  ( see Tabl e 3 . 1 ) .  
W i t h i n  Itasca Cou n ty ,  mo st of the l and cros sed i s  owned by the cou nty i tsel f ( 7 0% ) . State­
owned l ands ( 1 9% )  a re crossed next most frequentl y ,  wi th pri vate l ands occu py i ng o n l y  1 1 %  of 
the rou te .  I n  Kooc h i c h i ng County ,  the dom i nant  l a nd category sh i fts  from pr i vate o r  cou nty to 
state l ands ,  wh i c h  occupy over hal f the r i g h t-of-way ( 64% ) . The rema i n i ng l ands are sp l i t  
eve n l y  between p r i vate a nd cou nty-owned l ands ( 2 1 % and 1 5% ,  respec t i vel y ) .  The sma l l sec t i on 
of the l i ne routed through  Bel trami County runs ent i re l y  on state-owned l ands .  The o n l y  Federa l 
l ands crossed by the pro posed l i ne a re w i th i n Ro seau a nd Lake of the Woods Cou n t i es , a nd these 
amount  to l e ss than 1 %  a nd 2% , respect ivel y ,  of the tota l area crossed by the l i ne in eac h 
cou nty .  The domi n ant  l a nd-ownersh i p  category of the r i ght-of-way i n  Lake of the Woods Cou nty 
i s  aga i n  state l ands ( 87% ) , w i th pri vate l ands onl y occu pyi ng 1 1 % . Th i s  pattern conti nues 
aga i n  in Ros eau County wi th state l and occupyi ng 70% of the tota l , wi th pri vate ownersh i p  
occ u py i ng the res t .  I n  summary , the major i ty o f  l and crossed by the pro posed l i ne i s  state 
l and ( 57 % )  fol l owed by pri vately  owned l and ( 22% ) ,  cou nty l and ( 1 6% ) , m i n i ng i ndu stry l a nd 
( 5% ) , a nd l ess  tha n one percen t Federa l l and . 

3 . 1 . 1 . 1  Federa l 

A tota l of 2 0  acres (8 . 1  h a l  of Federal l and wi l l  be crossed by the proposed route . These are 
des i gna ted a s  Land U ti l i zat ion  Project l ands and are l ea sed to the state for 90 years . At one 
time , these l ands were in  private ownersh i p  bu t the government purc ha s ed the l and from settl ers 
who cou l d  not make a l i v i n g  off th i s  acreage wi th i ts bog- l i ke characteri st ics  and poor agr i ­
cu l tural and forest produc ti v i ty .  T hese l ands are part o f  the National  W i l dl i fe Refuge System , 
and are to be u sed for forestry , wi l d l i fe ,  and recreation  onl y .  Perm i t  to cross these l a nds  
must be obta i ned from the Reg i ona l D i recto r ,  U . S .  F i s h  and  W i l d l i fe Serv i c e ,  Departmen t  of 
I n ter i o r .  

3 . 1 . 1  . 2  Sta te 

A tota l of a pproxima te l y  2500 ( 1 000 ha l acres of state l and wi l l  be occu p i ed by the proposed 
r i ght-of-way , over one-ha l f of the ent i re proj ect . Mo st  of these acres are state forest l ands , 
exten d i ng across parts of George Wa sh i ngton State Forest , Koo c h i c h i ng State Forest , P i ne I s l and 
State Fo rest , a nd Bel tram i I s l and State Forest .  These forested l ands are to b e  u sed to produce  
forest products , p rotec t watershed a reas , preserve rare and  d i st i nct ive fl ora and fauna , and 
prov 1de recrea t i on . 

3 . 1 . 1 . 3 County 

A total of a bou t 685 acres ( 277  ha l of cou nty-owned l a nds  wi l l  be crossed by the proposed l i n e .  
T h e  major i ty l i e w i t h i n  I tasca and Kooch i c h i ng Count i e s  a n d  some i n  St .  Lou i s  Cou n ty .  There 
appears to be no general des i g na ted u se fo r these l and s .  

3 . 1 . 1 . 4  Pri vate 

Pri vate l and s ,  i nc l ud i ng those owned by m i n i ng compa n i es , occ u py the second l argest category of 
l ands found wi th i n  the r i ght-of-way a nd tota l approx imatel y  1 1 50 acres (465  ha l .  Over one-ha l f  
o f  these i ands are l ocated i n  S t .  Lou i s  Cou n ty ,  w i th most of the rest wi th i n  Koochi c h i ng a nd 
Ro seau Cou nt i e s .  Fa rm ing  a n d  foresty predomi nate o n  those l ands n o t  comm i tted to m i n i ng .  
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Tab l e  3 . 1 . Land Owners h i p  by County for the Proposed Transmi s s i on L i nea 

County 

St . Lou i s  

Mi l e s  o f  r i g ht-of-way 
Ac res of r i ght-of-wayb 

I tasca 

r� i l  es of ri ght-o f-way 
Ac res of ri ght-of-wayc 

Kooch i ch i ng 

Mi l es of r i g ht-of-way 
Acres of ri ght-of-wayb 

Be l trami 

Mi l es of ri ght-of-way 
Acres of r i g ht-of-wayb 

Lake of the Woods 

Mi l es of r i ght-of-way 
Acres of r i ght-of-wayb 

Roseau 

Mi l es of r i gh t-of-way 
Ac res of ri ght-of-waya 

Tota l 

�1 i l es  
Ac res 

Federa 1 

0 . 92 
20  

0 . 1 0  
. 43 

1 . 02 
2 0 . 43 

State 

3 . 1  
68 

5 . 42 
99 

42 . 66 
931  

6 . 87 
1 50 

34 . 00 
742 

22 . 93 
500 

1 1 4 . 98 
2490 

�ounty 

3 . 1 1  
68 

20 . 1  
366 

1 0 . 1 9  
222 

33 . 40 
656 

Pri vate 

9 . 77 
2 1 3 

3 . 26 
59 

1 4 . 41 
31 4 

2 . 94 
64 

1 0 . 98 
240 

41 . 36 
890 

Mi n i n g  Co . 

1 1 . 94 
261  

1 1 . 94 
261  

a personal commu n i cat i on from Mr . Norman Moody , Northern S ta tes Power Company . 
b 1 80-foot w i de c l eared r i ght-of-way . 
c 1 50-foo t wi de c l eared r i ght-of-way . 

No te : Ac reages refl ect mi nor a l terati ons i n  the rou t i n g  of the transm i s s i on l i ne as 
requested by the appl i cant and approved by the Mi nnesota Envi ronmenta l  Qua l i ty 
Board on or prior  to October 25 , 1 978 . 

3 . 1 . 2  Land Resources 

3 . 1 . 2 . 1  Ag r icu l ture 

Tota l 

2 7 . 92 
609 

28 . 78 
524 

67 . 26 
1 467  

6 . 87 
1 50 

37 . 86 
826 

33 . 91 
740 

Grand 
Tota l 

202 . 70 
431 7 

A tota l of on ly  1 35 acres ( 5 5  h a l  wi l l  be taken out of production  duri ng the construct i o n  of the 
proposed- l i ne . Typi cal  c rops  produced i n  the four-county area i nc l ude hay , wheat , oats , and 
fl ax . Tab l e  3 . 2  l i s ts the a verage y i e l d  and pri ce per c rop for the four count ies in wh i ch the 
l i ne wi l l  cross a gri cu l tural l and . Tab l e 3 . 3  l i sts the number and average val ue for d i fferent 
types of l i vestock i n  the same fou r-county a reas . The appl i cant has i nd i cated ( ER ,  Tab l e  7 . 1 -2 )  
that the l i ne wi l l  c ross c u l ti vated l and on ly  i n  St . Loui s ,  Lake o f  the Woods and Roseau Counti e s .  
No pr ime agri cu l tura l  l ands are traversed by the proposed route . 

3 . 1 . 2 . 2  Fores try 

As i nd i cated i n  Tab l e  3 . 4 ,  a tota l of 2430 a cres ( 983 ha l of forested l and wi l l  be crossed by 
the proposed route . Of th i s  total , 1 340 acres ( 542 ha l are aspen or spruce . The current average 
s tumpage pri ce ( 1 975- 1 976)  for cordwood from sta te l ands i s  $5 . 50/cord . The M i n nesota Depart­
ment  of  Na tu ra l  Re sources genera l l y  fi gures e i ther 60 to 1 or 70 to 1 mu l ti p l i ers to obta i n  the 
average tota l va l ue in fi n i shed products ( pape r ,  pul pwood ) per cord of wood i n  M innesota . l  How­
eve r ,  th i s  mu l ti p l i e r  does not take i nto cons i derat ion the possi b i l i ty that the ti mber may never 
reach the market because of price and/or d i sease , fi re or other destructi ve forces . 
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Tabl e 3 . 2 .  Crop Data for Counti es Cros sed by Proposed L i nea 

Major Crops 

� 
Tota l acres harvested 
Average y i el d/acre 
Season average price  for s tate 

Al l Wheat 

Total acres harvested 
Average y ie l d/acre 
Season average pr ice for state 

Oats 

Total acres harvested 
Average y i el d/acre 
Season Average pr ice  for state 

Fl ax 

Tota l acres harvested 
Average y ie l d/acre 
Season average pri ce for state 

St . Lou i s  

60 , 000 
1 . 1 tons 

$7 0 . 50/ton 

900 
30 . 1  bushel s 
$2 . 99/bushel  

5 , 1 00 
58 . 3  bushel s 
$1 . 50/bushel  

Count� 

I tasca Lake of the Woods 

36 , 900 26 , 000 
1 . 1 tons 1 . 3 tons 

600 1 8 ,700 
22 . 0  bus hel s 32 . 6  bus hel s 

4 , 400 9 , 600 
43 . 3  bu shel s 67 . 6  bus hel s 

Roseau 

89 , 000 
1 . 4 tons 

1 1 9 , 600 
3 7 . 4  bushel s 

61 ,000 
62 . 4  bushel s 

48 , 1 00 
1 3 . 7  bushel s 
$ 7 . 20/bushel  

aFrom " Mi nnesota Agri cul tura l Stati sti cs , 1 977 , "  M i nnesota Department of Agricu l ture , May , 1 977 . 

Tabl e 3 . 3 .  

C l ass  

Cattl e ,  a l l 
Va l ue/head 

Hogs and p i g s , a l l  
Va l ue/head 

Sheep and l ambs , a l l 
Va l ue/head 

C h i c kens , a l l 
Va l ue/head 

L i vestock Numbers and Va l ue for Four Count i es 
Crossed by Proposed L i ne ,  1 977a 

County 

S t .  Lou i s  I tasca Lake of the Woods 

1 9 , 000 1 9 , 000 1 2 , 300 
$235 . 00 

700 2 , 300 700 
$ 46 . 50 

500 500 400 
$ 33 . 50 

1 2 0 , 000 1 0 , 000 2 , 000 
$ 1 .  55 

Roseau 

40 , 1 00 

2 , 300 

1 1  , 000 

1 0 ,000 

a From "Mi nnesota Agr i c u l tura l  Stati sti c s ,  1 977 , "  Mi nnesota Department of Agri cu l ture , 
May , 1 977 . 
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Tab l e  3 . 4 .  Land Resources w i t h i n  the Proposed Routea 

Network Fores ted Agri cu l tura l 

Mi l es of r i ght-of-way 27 . 9  1 . 4 
( 0 . 2 ) b Acres impacted 524 30 

No . of acres of aspen/spruce _l 
_f F i e l ds c ros sed 

2 

M i l es of r i ght-of-way 43 . 2  
Ac res i mpac ted 865 
No . of acres of aspen/spruce 784 
F i e l d s  cros sed 0 

3 

Mi l es of ri ght-of-way 24 . 7  
( 0 . 2 ) b Acres i mpacted 505 1 5  

No . o f  acres of aspen/spruce 387 
F i e l d s  crossed 3 

4 

Mi l es of ri ght-of-way 25 4 . 1  
( 1 . 3 ) b Ac res i mpacted 536 90 

No . of acres of aspen/spruce 1 69 
F i e l d s  c rossed 25 

Tota l 

Ac res i mpacted 2430 1 35 ( 1 . 7 ) b 

Ac res of aspen/spruce 1 340 
( Networks 2 ,  3 ,  and 4 )  

F i e l ds c rossed 28 
( Networks 2 ,  3 ,  and 4 )  

aDer i ved from FE I S ,  1 976 , and response to Q .  24 . 
b F i gures i n  parentheses equal  the n umber of acres occup i ed by struc­

tures and unavai l ab l e  for use during opera t i on of l i ne . 
cNot avai l ab l e .  

3 . 1 . 3  Recreational  Pa tte rns 

There a re a tota l of 204 rec reati onal  s i tes wi th i n  the corridor boundar ies of the s i x-county 
a rea . 2  These s i tes i nc l ude federal ( nat iona l  fores t ) , state ( state parks and state forests ) ,  
county ( county memori a l s ) , mun i c i pal  (mun i c i pa l  parks ) ,  and pri vate ( resorts ) l ands . The majori ty 
of these rec reation areas a re l ocated i n  S t .  Loui s ,  I tasca , and Lake of the Woods Counti es . 
Ta b l e  3 . 5  s umma r i zes the n umber ,  k i n d ,  and s i ze of these a reas for each county wi th i n  the cor­
r i do r ,  and F i g u re 3 . 1  outl i nes the publ i c  area s .  Some of  the k i nds of fac i l i ti es fo und at these 
recreat i on areas i n c l ude campg rounds , p i cn i c  a reas , tra i l s ,  fi s h i n g ,  swi mm i n g , and pl aygrounds . 
Ta b l e  3 . 6  l i sts the s i ze ,  n umber o f  camps i tes avai l ab l e ,  and the attendance for both 1 976 and 
1 9 77  of a l l the state parks in the s i x-county a rea .  The state parks conta i n  a total of  486 
camps i tes wi th 27 havi n g  e l ectri c hook-ups at Lake Bem idj i  State Park . The state forests al so 
provi de some camps i tes ; i n  add i t i on ,  they provi de fo r recreati onal acti v i ti e s  such as h un t i n g  
and tra i l  use . Wi l d l i fe management a reas genera l l y  have no camp i ng areas but  d o  pro v i de for 
s uch acti v i ties  as h unti n g ,  trapp i ng and f i s h i n g .  



Tabl e 3 . 5 .  Recreati onal  Areas i n  the S i x-County A reaa 

Federa l State County Mun i c i pa l  School Pri va te Tota l 

Bel trami Number 2 1 3 
Total s i ze 1 45 , 040 40 
( i n  acres ) 
Type Sch . F .  

Ath . F l ds . 

Itasca Number 2 3 3  4 3 23 65 
Total s i ze 23  3 58 , 780 1 44 ,0 1 8  1 6 . 8  690 . 7  
( i n  acres ) 
Type PA , CG S F ,  PA , CM M. PK  Resorts 

P I C , CG CG 

Kooc h i c h i n g  N umber 7 2 3 1 3  
Total s i ze 844 , 520 25 40 
( i n  acres ) 
Type S F ,  PA C .  PK  Sch . F .  Resorts 

Ath . F l ds .  

Lake of the Woods Number 1 5  1 5 25 46 
Tota l s i ze 578 , 938 40 1 64 596 w I 
( i n  acres ) Ul 

Type S P K ,  S F , C .  For Sch . F .  Resorts 
Ath . F l ds . 

Roseau Number 1 0  2 1 1 3  
Tota l s i ze 208 ,937  1 30 1 5  
( i n  acres ) 
Type S F ,  WMA , Sch . F .  Resorts 

SPK  Ath . F l d s . 

S t .  Lou i s  Number 2 3  2 23 8 7 64 
Tota l s i ze 7 , 1 32 347 360 
( i n  acres ) 
Type N . F .  PA , S P K ,  PA M .  PK  Ath .  F l d s .  Resorts , 

WR CG 

Total Number 3 90 9 26 1 9  57 
Total  s i ze 2 , 1 43 , 347 1 44 ,083 364 374 1 , 662 

aOeri ved from M i nnesota Outdoor Recreation Area I nventory for Bel trami , I tasca , Kooch i c h i n g , Lake of the Woods , Roseau 
and St . Lou i s  Counti es . Abbrev i ati ons i n  tab le  a re :  

Sch . F = School forest P I C  = P i c n i c  g round M. PK  = Mun i c i pa l  Park 
Ath . F l ds = Ath l et i c  f ie l ds S P K  = S tate park C .  For = County forest 
PA = Publ i c  access WR = Wi l d l i fe refuge C .  PK = County park 
CG Campground WMA = W i l d l i fe management a rea CM = County memori a l  
S F  = S tate fores t N . F .  = Nati onal forest 



Fi g .  3 . 1 . 
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Regi onal  Setti ng . Mod i f ied from ER ,  F i g .  1 . 2- 1 . 
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Tab l e  3 . 6 .  Camps i tes i n  the S tate Parks i n  the S i x-County Area a 

S i ze Attendance No. of 
County S tate Park ( acres ) 1 970 1 977  Camps i tes 

Be l trami L a ke Bem i dj i  1 , 7 1 7 1 20 , 952  95 , 1 26 1 1 3 

I tasca Schoo l c raft 295 9 , 370 9 , 0 1 6 1 38 
Scen i c  1 , 632 47 , 845 60 , 487 1 20 

Kooc h i ch i ng None 

La ke of the Woods Z i ppel Bay 2 , 946 26 , 768 25 , 2 1 5 50 

Roseau Hayes Lake 2 , 950 30 , 340 3 1 , 98 1  20  

st . Lou i s  McCarthy Beach 2 , 564 1 23 , 00 1  1 00 , 683 8 1  
Tower Soudan 1 , 000 78 , 249 77 ,822 
Bea r Head La ke 4 , 375 37 , 754 40 , 287 74 

aFrom Mi nn . Dept . of Natural  Res ources , D i v .  of Parks . 

3 . 2  S O I LS AND GEOLOGY 

3 . 2 . 1  Soi l s  

Deta i l ed soi l s u rveys are not ava i l ab l e  for much o f  the proposed p roject area . However , the 
Un i vers i ty of M i n nesota Ag r i c u l tural Experiment Stati on , in cooperation wi th other organ i za t i ons  
and  i n di v i dua l s ,  i s  c urrent l y  prepari ng the  "Mi nnesota Soi l Atl as . "  The  " H i bb i n g  Sheet" of the 
Atl as has been pub l i shed3 and i nc l udes the area traversed by Network 1 and the southeastern 
porti on ( 35% ) of Network 2 ( s ee F i g .  2 . 1 ) .  The " Roseau S heet" i s  not yet pub l i shed , but the 
appl i cant has provi ded working  maps that dep i ct soi l patterns wi th i n  and adjacent to the remai nder 
o f  the proposed ROW ( ER Supp . , Res p .  to Q .  1 4 ) . 

The pri n c i pa l  mappi n g  un i ts i denti fi ed i n  the Mi nnesota Soi l Atl as a re " geomorp h i c  reg i on s "  and 
" so i l  l andscape u n i ts . " 3  The former is used to des i gnate broad phys i og raph i c  features and 
i denti fy the parent materi a l s from whi ch the soi l s  have deve l oped . Soi l l andscape un i ts a re 
del i neated wi th i n  geomorph i c  reg i ons . The c r i teri a for c l as s i fy ing  so i l  l andscape u n i ts are as 
fo l l ows : the texture of the so i l materi a l  bel ow fi ve feet ( 1 . 5 m ) , the texture of the s urface 
materi a l s ,  dra i nage characteri sti cs , and the col or of the surface so i l  as  an i nd i cator of organ i c  
matter accumu l at ion . 

From the Forbes s u bstati on , Network 1 ( F i g .  2 . 1 ) of the proposed transmi s s i on l i ne extends 
northwesterl y travers i ng porti ons of f i ve geomorphi c  reg i ons , in order and characteri zed as 
fo l l ows : 

1 .  Upham Lacustri ne P l a i n  ( 6 mi l es ,  9 . 6  km ) --A l arge nearl y  l eve l bas i n  formerl y  occup ied 
by g l ac i a l Lake Upham .  

2 .  Au rora T i l l  P l a i n ,  Red C l ayey ( 1 2  mi l es ,  1 9  km ) --Gl a c i a l  t i l l  i s  a reddi sh-brown 
ca l careous s i l t  c l ay i n  ro l l i n g  to h i l l y  topogra phy wi th n umerous  potho l es and sma l l 
peat bogs . 

3 .  Mesab i  Range ( 1 . 5 mi l es ,  2 . 4  km ) -- Incl udes the G i ants Range and Mesabi  I ron Ran ge ,  
some porti ons 400-500 feet ( 1 22 - 1 37 m )  above the bordering  p l a i n s .  The area i s  
cove red wi th stony g l a c i a l  dri ft o f  l oamy sand to sandy l oam textures . 

4 .  Nashwau k -Warba Mora i n e ,  Brown ( 2 1  mi l e s , 34 km ) - -A t h i c k  depos i t  o f  brown -co l ored 
ca l careous , c l ay l oam g l ac i a l  ti l l  covers th i s  reg i on of genera l l y  rol l i ng terra i n . 

5 .  Pra i ri e  Ri ver P l ai n ,  Sandy ( 5 mi l es ,  8 km ) --Sediments i n  th i s  gent ly  rol l i ng to 
nearby l evel reg i on are predomi nantl y water depos i ted , deep brown i sh col ored , aci d ,  
f ine  and med i um sand s .  

Networks 3 and 4 ,  and essenti a l l y  a l l o f  Network 2 ,  a re w i t h i n  the Agas s i z  Lac ustrine  P l a i n  that 
is d i fferentiated i n to the B i g  Fork Va l l ey ,  Red Lake and Bel trami area s , and the Agas s i z  Peatl ands . 
The l acustri ne c l ays occu rri ng  i n  the g l aci a l  l ake bas i n  a re various l y  i n te rrupted by sandy 
beach r i dges that devel oped between succes s i ve fl uctuati ons of water l evel s i n  the former Lake 
Agass i z .  
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The so i l  l andscape u n i ts occ urri ng  in the proposed transm i s s i on ROW have been tabul ated i n  
accordance wi th transmi s s i on l i ne networks s hown i n  F i g u re 2 . 1 . The fo l l ow i ng s urrmary i nd i cates 
l andscape un i ts by network , as  wel l as  the re l at i ve a real  extent ( % )  that a g i ven l andscape un i t  
occurs w i t h i n  the transmi s s i on ROW. 

Network 1 

So i l  l andscape un i tsa 

Deep s i l ty o r  l oamy , we l l  dra i ned , l i ght col ored so i l s  
C l ayey ove r c l ayey , wel l dra i ne d ,  l i ght  col ored so i l s  
Sandy over sandy , wel l dra i ned , l i ght col ored so i l s  
Sandy over cl ayey , poorl y dra i ned , l i ght  col ored so i l s  
Organ i c  soi l s  
S i l ty or  l oamy over roc k ,  wel l dra i ne d ,  l i ght col ored so i l s  

Ac i d  peat 
Organ i c  so i l s  

Network 2 

C l ayey over c l ayey , poor l y  dra i ned , dark col ored so i l s 
Sandy o ve r  sandy , wel l dra i ned , l i ght col ored soi l s  
Sandy o ve r  sandy ,  poor l y  dra i ned , l i ght col ored so i l s  
C l ayey over c l ayey , poorl y dra i ned , l i ght col ored so i l s  
Nonac i d  peat 
C l ayey over c l ayey , we l l  dra i ned , l i ght col ored soi l s  
Sandy over c l ayey , poor ly  dra i ne d ,  l i ght col ored so i l s  
Others ( i nc l udes 4 un i ts ,  a l l poorl y dra i ned )  

Network 3 

Sandy over sandy ,  we l l  dra i ned , l i ght  col ored so i l s  
Peat over sand depo s i ts 
Peat over l oam 
Loamy o ver l oamy , poor ly  dra i ne d ,  l i ght col ored s o i l s  
Loamy over sandy ,  poorly dra i ned ,  dark-col ored so i l s  
Sandy over sandy ,  poor ly  dra i ned ,  dark-col ored soi l s  
Nonac i d  peat 
Loamy o ver l oamy , wel l dra i ned , l i ght  col ored so i l s  

Network 4 

Loamy o ver l oamy , poor l y  dra i ned , dark col ored so i l s  
Sandy o ver sandy , we l l  dra i ned ,  l i ght  col ored so i l s  
Loamy over sandy , poorl y dra i ned ,  dark col ored so i l s  
Pea t  over l oam 
Peat over sand depo s i ts 
Nonac i d  peat 

Percentage of ROW 

40 
2 7  
1 2  
9 
9 
3 

29 
1 8  
1 6  

6 
6 
5 
4 
4 
3 
9 

31 
1 6  
1 4  
1 1  
1 0  
1 0  

6 
3 

33  
29 
1 3  
1 1  
1 0  

2 

aNote : See cri teri a for des i gnati n g  l andscape un i ts prev i o u s l y  d i scussed i n  th i s  
secti on . 

3 . 2 . 2  Surfi c i a l  Geol ogy 

The surfi c i a l  depo s i ts a re most ly  g l ac i a l  ti l l  ( the Des Mo i nes l obe of W i scons inan  age ) ,  wh i c h  
are l arge l y  covered by peat and  swamp muc k . 4 , s Some druml i n  fi e l ds are present i n  the south ­
eastern part of  the transmi s s i on l i ne route , but most o f  the rou te traverses the fl a t ,  swampy 
area wh i c h  was occup ied by g l ac i a l  Lake Agas s i z  about 1 3 , 000 years ago . The peat depos i ts 
i n c l ude decayed vegetat i on wh i ch s hows the tran s i ti on from tundra and spruce i mmedi ate ly  fo l l ow­
i n g  gl aci a t i on to red and j ack  p i ne typi ca l  of the present c l i mate . s  

3 . 3  H YDROLOGY 

The corri dor l i es w i t h i n  three major watershed bas i n s - -H udson Bay , Lake Superi or ,  and M i s s i s ­
s i ppi  Ri ver Bas i n s . 6 , ? The major hydrol og i cal  features i n  the corri dor are s i x  ri ver systems , a 
smal l n umber of l a kes , and the B i g  Bog , wh i c h  i s  part of the bottom of the g l ac i a l  l ake , Lake 
Agass i z . 6  
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3 . 3 . 1  Streams 

The corri dor t raverses s i x  stream dra i nage bas i n s  ( F i g .  3 . 2 ) . F i ve , i nc l ud i ng the L i ttl e a nd 
B i g  Fork R i vers , Red R i v er ,  Ra i ny R i ve r ,  a nd Roseau R iver ba s i ns , are l ocated i n  the Hudson Bay 
dra i n age ( F i gs .  3 . 3  to 3 . 6 ) . The St . Lou i s  R i ver bas i n  i s  the o n l y  major su bd i v i s i on of the 
La ke Superior  watershed ( F i g . 3 . 7 ) . As the corr i dor c ro sses on ly  the extreme northea st corner 
of  the Mi s s i s s i pp i  R i ver bas i n ,  no maj or subd i v i s i on s  of tha t dra i nage are assoc i a ted wi th  the 
proposed project ( ER ,  Sec .  1 . 3 . 2 ) .  Seventeen streams are the on ly  bod ies  of o pen wa ter actua l l y 
cros sed by the l i ne ( Ta b l e  3 . 7 ) . In addi t ion , the watersheds of 1 2  add i t iona l  streams are 
crossed by the r i g ht-of-way . F i na l l y ,  a l l streams a re l i sted i n  order from northwest to sou th­
east and c l a s s i fied by d ra i nage ba s i n  i n  Tab l e  3 . 7  ( ER Supp . , Resp . to Q .  1 5 ) .  

The o n l y  portions of the s t .  Lou i s  �Iaters hed affected by the propo sed proj ect are stream tr i b­
u tar ies to the St .  Lou i s  R i ve r  i n  the northeastern porti on of the drai nage ( F i g .  3 . 7 ) .  The 
St .  Lou i s  wa tershed area in northeastern M i nnesota tota l s 3584 m i 2  ( 9 . 28 x 1 0 3 km2 )  and is part 
of the Mesab i  Range . The streams to be cros sed are general l y  of l ow grad i en t , s l ow ,  and often 
col o red wi th bog water . The water i s  soft and poorl y buffered . Recreati onal u se of t h i s  
portion  o f  the watershed i s  l i m i ted . 6  

The L i ttl e Fork watershed , by contra st ,  i s  noted for i ts wi l derness cha racter i st i cs . s  The 
La Va l l ee ( Va l l ey ) , a stream in th i s  bas i n ,  is the o n l y  trou t stream cro ssed by the ROW ( ER 
Supp . , Resp . to Q .  1 5 ) .  I n  add i t i on , the Bear and Pra i r i e  R ivers  a re cro s sed . Streams i n  th i s  
watershed a re genera l l y  wi l der and more remote , wi th a n  abundance of fa l l s  a nd rap i ds . The 
tota l d ra i nage equa l s 1 849 square mi l es (4 . 79 x 1 0 3 km2 ) . 6  

Four streams i n  the B i g  Fo rk R i ver bas i n  a re crossed by the proposed ROW .  They are the B i 9  
Fork i tsel f ,  Rei l l y Broo k ,  D i nner Cree k ,  a n d  the Sturgeon R iver .  The wa tershed here i s  2063 m i 2  
( 5 . 34 x 1 0 3 km2 ) a n d  i ts ma i n  feature i s  the B i g  Fork R i ver . Thomas Wa ters concl udes tha t "the 
B i g For k  i s  one of  M i nne sota ' s  best cand idates for i ncl u s ion  i n  the nati onal r ivers ' protect ion  
program.  I t  i s  a canoe stream of the h i g hest qua l i ty . " 6  

The proposed ROW touches the Red R i ver of the North a t  two poi nts ( F i g .  3 . 5 ) . The f i rst  i s  a t  
the northeast  s i de o f  the dra i nage , a s  the l i ne l eaves Kooc h i ch i ng County a nd enters Be l trami 
County . No s treams are crossed in  t h i s  portion of the bas i n  ( ER Supp . , Resp . to Q .  1 5 ) . The 
second po i n t  is  l ocated a t  the Canad i an-U . S .  border i n  the Roseau R i ver port i on of the wa tershed . 
I ts  s i ze i s  1 1 50 m i 2 ( 2 . 98 x 1 03 km2 ) i n  the U . S .  and an add i t i ona l  440 m i 2 ( 1 . 1 4  x 1 0 3 km2 )  
i n  Ca nada . The l i ne cro sses no streams i n  the watershed , but pa sses  cl o se to the dra i nages of 
Sprague and Hay C reeks . Both creek s  dra i n  i nto the Ro seau R iver , wh i c h  encompasses the Ro seau 
R i ver W i l dl i fe Managemen t  Area . The r i ver has been proposed for exten s i ve channel i za t i on by 
the Co rps of Eng i neers . 6  

Between the two portions of the Red R i ver of the North watershed l i es the Lower Ra i ny R i v er a nd 
La ke of the Woods d ra i nage . The l i ne cro s ses n i ne wa ter cou rses--Troy Cree k ,  Chase Broo k ,  
Ra p id  R i ver , North Branch o f  Rapid  R i ver ,  Peppermint  C reek , Winter Road R i ver , Cl au sner Creek and 
the East  a nd West Bran ches of the Warroad R i ver ( F i g . 3 . 6 ) .  ( Ref . 6 and E R  Supp . ,  Resp . to Q .  1 5 ) .  
Al l but the Warroad f low  i nto the Ra i ny R i ver , wh i c h  i n  turn fl ows i nto La ke of the Woods .  

The Warroad and  i ts bra nches f low  d i rect l y  i n to the l a ke . T he Lower Ra i ny R i ver con s i sts of 
that porti on down s tream of Ra i ny Lake and I nternational  Fa l l s . The l ower port i on and i ts tr i bu­
tar i es f low s l owl y i n  the  fl a t ,  swamp gl ac i al bed of Lake Agass i z .  The tota l watershed of the 
Ra i ny i s  1 3 , 805 m i 2  ( 3 . 58 x 1 04 km2 ) ,  both in the U . S .  a nd Canada . The Ra i ny and i ts tri butaries  
a l l dra i n  the bog in  th i s  a rea . The Warroad dra i ns the northern portions  of the Bel trami I s l a nd 
State Fore s t ,  wh i ch grows on one of the g l a c i al beach  format ions  of La ke Aga s s i z  ( see Sec .  3 . 3 . 3 ) . 

I n  genera l , the watersheds crossed by the proposed l i ne bear warm water r i vers . Those i n  the 
northwestern parts of the route genera l l y  dra i n  the bog ; they genera l l y  are sl ow mov i ng and 
have l ow g rad ients , mud or  muc k bottom s ,  a nd dark-sta i ned soft waters of l ow pH. The r i vers i n  
the southeast por t i on crossed by the ROW have steeper grad ients  and frequently sand-gravel 
su bstrates . I n  many cases , however , the water i s  st i l l  darkened due to the u bi q u i tous  i nfl uence 
of the bog . ( Ref .  6 ;  E R  Supp . ,  Resp .  to Q .  1 5 ; E R ,  Sec . 1 . 3 . 2 ) . 

3 . 3 . 2  Lake s  

There are few l a ke s  wi th i n  t h e  propo sed corri dor ( ER ,  p .  1 . 3 - 1 2 ,  F i g . 1 . 3 -4 ) . The term " l a ke "  
i s  defi ned a s  a body of water ten acres (4  ha l or  more i n  s i ze ( F i g .  3 .8 ) . 9  The maj o r i ty o f  the 
l a ke s  i n  �ortheastern M i nnesota are ol i gotroph i c ; however ,  the pro posed rou te does not i mpact 
these bod ies  of wate r . 7  The corridor does pass wi thi n one m i l e  of sma l l  grou p s  of eutroph i c  
l akes i n  St . Lou i s  a n d  I tasca Count ies ( Tab l e 3 . 8 ) , a s  we l l  a s  o n e  l a ke ( Norqu i st )  i n  L a ke of 
the Woods County ( ER Supp . , Resp . to Q. 22 ) .  These l a ke s  are genera l l y  l es s  than 40 feet ( 1 2  m i  
i n  depth and 200 a cres ( 8 0  h a l  i n  s i ze .  t�ater qual i ty var i e s  l i tt l e ,  and i s  typ i cal  o f  eutroph i c  
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F i g .  3 . 4 .  The B i g  Fork R i ver .  Modi f ied from T .  E .  Waters ,  " The Streams and R i vers of 
Mi nnesota . " 
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Fi g .  3 . 5 .  Watersheds of the Red Ri ver of the North . Modi fi ed from T .  E .  Waters . "The 
Streams and Ri vers of  Mi nnesota . "  
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Fi g .  3 . 6 .  The Lower Rai ney Ri ver a nd Lake o f  the Woods .  Mod i fied  from 
T .  E .  Waters , "The Streams and Ri vers of Mi nnesota . "  
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F i g .  3 . 7 .  Watersheds of the S t .  Lou i s  R i ver.  Modi f i ed from T .  E .  Waters , 
"The Streams and Ri vers of Mi nnesota . "  



Stream 

Sprague Creek 
Hay Creek 
Ea s t  Bra nch Wa rroad Ri ver 
West  Branch Wa rroad Ri ver 
C l ausner Creek 
Cl ear Ri ver 
Wi l l ow Creek 
W i n ter Road Ri ver 
Peppermi nt Creek 
Baudette Ri ver 
Ra p i d  Ri ver 
North Branch Ra p i d  Ri ver 
Chase Broo k 
Troy Creek 
Tamarac Ri ver 
Sturgeon Ri ver 
D i nner Creek 
Ca l dwel l Creek 
Rei l ly Brook 
B i g  Fork R i ver 
La Va l l ee (Va l l ey)  Ri ver 
Bea r Ri ver 
Pra i r i e  Ri ver 
Day Brook 
Ea s t  Swa n Ri ver 
Dempsey Creek 
West Two Ri ver 
Ea s t  Two Ri ver 
S t .  Lou i s  Ri ver 

Tab l e  3 .7 .  Major Streams and R i vers in the Corri dor 

Crossed by 
ROW 

NO 
NO 
Y ES 
Y ES 
Y ES 
NO 
NO 
Y ES 
YES 
NO 
Y ES 
Y ES 
Y ES 
YES 
NO 
YES 
Y ES 
NO 
Y ES 
Y ES 
Y ES 
Y ES 
Y ES 
Y ES 
Y ES 
Y ES 
Y ES 
NO 
NO 

Watershed 

Red R iver of the North 

Ra i ny Ri ver-Lake of the Woods 

Red R i ver of the North 
B i g  Fork R i ver 

L i ttl e Fork 

St. Lou i s  

County 

Roseau 

Lake of the Woods 

Bel trami 
Kooch i c h i ng 

" 

Kooch i chi ng- I tasca 
Kooch i  c h i  ng 
I tasca 
Kooc h i c h i ng 
S t .  Lou i s  

Major 
Dra i nage 

Hudson Bay 

Lake Superior  
" 

W I 
O'l 
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Tab l e  3 . 8 .  La kes w i th i n  One Mi l e  o f  the Proposed Tranmi s s i on L i ne ( center l i ne )  

St . Lo u i s County I ta sca County Lake of the Woods County 

Name Reference Numbera Name Reference Numbera Name Reference Numbera 

Moran La ke 69- 938 Spr i ng Lake 31 -65 Norqu i st  Lake 39-4 

Day L a ke 69-906 Unnamed 31 -64 

Unnamed 69- 905 Seven Lake 31 -7 1  

Rat  Lake 69-922 L i ttl e Moose Lake 31 - 1 62 

Rock L a ke 69- 907 Pra i r i e  Lake 31 -53 

Hobson L a ke 69-923 Bower Lake 31 -52 

S i xmi l e  La ke 69-840 Monson Lake 31 -50 

L i ttl e McQuad� Lake 69- 774 Unnamed 31 -40 

Mcquade La ke 69-775 

aReference numbers from " I n ventory of  M i nnesota Lakes " ,  M inn . Dept .  of Conservation , Di v .  of Waters , Soi l s  and Mi neral s ,  
Bu l l . No . 25 , 1 968 . 

W I 
co 
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l a kes except tha t the wa ter i s  u sual l y  sta i ned brown due to the i nfl uence of bog s i n  the a rea 
( ER Supp . ,  Resp .  to Q. 2 2 ) . The l akes are l ocated in areas of l i ttl e geog raph i c  re l i ef re l a ti ve 
to the proposed corri dor ro ute .  No stee p grad i ents up or down s l ope are ev ident i n  these water­
sheds and the area i s  characteri zed by mi n i ma l  e ros i on .  

3 . 3 . 3  Wetl ands 

The most  s i g n i fi cant hydro l og i c  feature i n  the corri dor i s  the B i g  Bog ( E R ,  Sec . 1 . 3 . 2 ) .  The 
bog is an extens i ve poorl y drai ned reg ion  conta i n i ng vast peat depo s i t s ,  and was formerly the 
bottom of  L a ke Agas s i z  ( Fi g .  3 . 9 ) . 9  

Lake Aga ss i z  a t  i ts peak covered 200 , 000 mi 2 ( 5 . 1 8  x 1 05 km2 ) of North Ameri ca . The l a ke was 
formed by a gl a c i er that re treated northward l eaving  1 7 , 000 mi 2 ( 4 . 4  x 1 04 km2 ) i n  northwestern 
Mi nnesota under water .  The water l evel gradual l y  l owered an d the l a ke ceased to exi st  about 
6000 B . C .  I t  l eft a northward dra i nage and today the bog i s  dra i ned by the Red Ri ver  o f  the 
North and Ra i ny Ri ver - Lake of the Woods dra i n age ba s i n s , both of wh i ch empty i nto Hudson Bay . 

The regi on i s  not un i form i n  vegetati onal compos i t i on . Whi l e  huge tracts are g i ven over to 
b l ack  spruce and tamarack , m i xed con i ferous -hardwood forests , such  as those i n  Bel trami I s l and 
State Fore s t ,  thri ve on the g l ac i a l  strand l i nes , o r  " beaches " ,  that formed a s  the g l ac i a l  l a ke 
retreated northward at a non-uni form rate . Over fifty s uch strandl i nes i n  the B i g  Bog have been 
i denti fied . 6  

Wh i l e  some re l ati vely shal l ow depres s i on s  i n  the gl aci al  l ake bed remai n  undra i ned ( e . g . , 
and Lower Red Lake ) ,  the broad fl at p l a i ns are genera l l y  marked by few open water bodi es . 
bog i s  c l ass i fi ed by the u . S .  F i s h  and Wi l d l i fe Serv i ce a s  a Type 8 wetl and ( bog ) . 1 0  The 
and i mportance of th i s  area to wi l d l i fe i s  d i scussed in Secti on 3 . 5 . 1 .  

3 . 4  C L I MATE 

3 . 4 . 1  General I nfl uences 

Upper  
The 

use by 

North-centra l  Mi nnesota has a conti nental cl i mate where outb reaks of po l ar a i r are frequen t 
throughout the year .  Summers are m i l d ,  wi th peri ods of warm , s unny days i n terspersed wi th ra i ny 
or c l oudy days caused by s l ow mov ing  l ow pressure cen ters wi th thei r attendant frontal systems . 
Wi nters are b i tte r ,  wi th bel ow-zero temperatures common . Spri ng and autumn are tran s i t iona l  
seasons ,  wi th moderate dayt i me  temperature s  and  co l d  n i ghts . The  growi ng season i n  northern 
Mi n nesota i s  typi cal l y  from J u ne 1 to September 1 .  I n  wi nte r ,  frost penetrates to depths of  30 
to 36 i n .  ( 75 to 90 cm) . I I , 1 2 Temperatures have ranged from 98° F  ( 37°C ) i n  J u l y ,  1 975 , to -46° F  
( -43° C )  i n  January ,  1 968 . 

3 . 4 . 2  Wi nds 

The predomi nant w i n d  d i rect i on in the ·area i s  westerl y ,  and the wi nd speeds are moderate . 
Month l y  va l ues of mean and maxi mum w i nd s peeds for other stati ons i n  the reg ion  are presented i n  
Tab l e  3 . 9 . 1 3  H i g h  w i nd speeds are typ i ca i l y associ a ted with  thunderstorm acti v i ty ,  but  are a l so 
common duri ng b l i zzards cond i t ions  i n  wi nter .  

3 . 4 . 3  Preci pi tati on 

The tota l average annual  p reci pi tati on i n  the reg i on ranges from 20 to 30 i n .  (50 to 75 cm ) ,  
wi th g reater than 60% of the annual  tota l fa l l i ng from May through September . 1 1 , 1 2  The month l y  
average , maxi mum , a n d  mi n i mum pre c i p i tation i s  p resented i n  Tab l e  3 . 1 0 . 1 1 - 1 4  Most of  the s ummer 
prec i p i ta t i on i s  deri ved from thunde rstorm acti v i ty ,  whi l e  wi nter  prec i p i tation , i n  the form of 
snow , i s  caused by frontal acti v i ty preceeding  arct i c  a i r  mas ses .  Maximum snowfal l data are 
presented i n  Tab l e  3 . 1 1 .  Freezi ng rai n ,  resu l t ing  i n  heavy accumu l at ions  of g l aze i ce ,  occurs 
i n freq uentl y in the reg i on . 

3 . 4 . 4  f.2..9.. 
The annua l  average n umber of days wi th fog redu c i ng vi s i b i l i ty to 1 /4 mi ( 0 . 4  km ) or l es s  i s  1 5  
days a t  Internati onal Fal l s . 1 2 De nse fog may form over warm ri vers and move s l i ghtl y i n l and , 
b u t  woul d be very l oca l i zed i n  i ts e ffect of reduc ing  v i s i bi l i ty .  Month l y  averages of heavy fog 
are presented i n  Tab l e  3 . 1 2 . 1 2 , 1 3 
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Tab l e  3 . 9 .  Month l y  Mean and Maximum W i nd Speeds ( i n  mph )  and Wi nd D i recti ons  for 
I nternati onal Fal l s  and Mi nneapol i s ,  S t .  Paul 

I n terna ti onal Fal l sa M i n nea�ol i s -S t .  Pau l a 

Mea n  Maxi mum Mean Maxi mum 
Month Wi nd Speed D i rection W i nd Speed D i rection  Wi nd Speed D i rection  Wi nd Speed Di rection 

Ja nuary 9 . 2  W 32 SW 1 0 . 4 NW 40 S E  
February 9 . 1  W 36 W 1 0 . 6  NW 52 NW 
Ma rch 9 . 5  W 42 W 1 1  . 3  NW 47 E 
Apr i l  1 0 . 5 NW 52 SW 1 2 . 3  NW 52 WSW 
May 1 0 . 1  NW 52 S 1 1 . 4  S E  6 1  NW 
June 8 . 7 SE  46 S 1 0 . 5  S E  6 3  NW 
Ju ly  8 . 0  W 46 W 9 . 3  S 92 W 
I\ugust 7 . 7  S E  40 NW 9 . 1  S E  6 3  N 
September 8 . 8  SE  3 5  SW 9 . 8  S 47 N 
October 9 . 5  S E  47 NW 1 0 . 4  

w 
SE  73 S I 

N 
November 9 . 9 W 35  W 1 1 . 0  NW 60 SW 
December 9 . 1  W 33  NE  1 0 . 3  NW 52 W 
aLocal C l ima tol ogical  Da ta , Annual Summary wi th Compara tive  Da ta , 1 976 , for I n ternationa l  Fal l s ,  Mi nnesota , NOAA , 

Envi ronmenta l Da ta Serv i ce,  Nationa l  Cl ima t i c  Center,  Ashevi l l e ,  N . C .  
bLocal C l i ma to l o g i ca l  Da ta , Annual Summary w i th Compara t i ve Data , 1 976 , for Mi nneapol i s- S t .  Pau l , Mi nnesota , NOAA , 

Envi ronmenta l  Data Serv i ce ,  Nati onal C l imat ic  Center , Ashevi l l e ,  N . C .  



Tab l e  3 . 1 0 .  Month l y  Water- Equ i va l ent  Prec i p i tat ion  ( i n  i nches ) 

I n terna ti onal Fa l l  sa M i nneaEol i s -St .  Pau l b V i rgi n i aC Ba ndetteC 

Month Mean Max imum Mi n i mum Mea n Maximum Mi n i mum Mean Mean 

January 0 . 85 3 . 03 0 . 1 0  0 . 73 3 . 6 3  0 . 1 1  0 . 95 0 . 61 

February 0. 7 1  1 .  81 0 . 1 9  0 . 84 2 . 07 0 . 06 0 . 69 0 . 59 

March 1 .  1 0  3 . 07 0 . 1 9  1 . 68 4 . 75 0 . 32 1 . 26 0 . 7 5  

Apri 1 1 .  67 3 . 1 2  0 . 33 2 . 04 5 . 40 0 . 59 2 . 1 1  1 . 35  

May 2 . 75 5 . 89 0 . 20 3 . 37 8 . 03 0 . 6 1 2 . 90 2 . 08 

June 3 . 91 8 . 1 9  0 . 70 3 . 94 7 . 99 1 . 06 3 . 76 3 . 56 

Ju l y  3 . 98 9 . 52 1 . 00 3 . 69 7 . 1 0  0 . 58 3 . 76 3 . 51 

August 3 . 39 1 1 . 26 0 . 97 3 . 05 6 . 60 0 . 43 3 . 78 3 . 32 

September 3 . 32 7 . 36 0 . 28 2 . 73 7 . 53 0 . 41 3 . 04 2 . 39 

Oc tober 1 .  69 4 . 84 0 . 22 1 . 78 5 . 68 0 . 01 1 .  98 1 . 45 
w 

November 1 .  30 2 . 89 0 . 1 0  1 .  20 5 . 1 5  0 . 02 0 . 76 1 . 1 7  I 
N N 

December 0 . 98 1 .  67 0 . 1 6  0 . 89 2 . 2 1 T 0 . 92 0 . 63 

Annual 2 5 . 65 25 . 94 26 . 91 2 1 . 4 1  

a " Local  C l i matol og i ca l  Data , Annual  Summary wi th Compara tive  Data , 1 97 6 ,  for I n terna ti onal Fal l s ,  
Mi nnesota , "  NOAA , Envi ronmental Da ta Serv ice , Nati onal  Cl i ma te Center , Ashevi l l e ,  N . C .  

b " Local C l i metol og ica l  Data , Annual Summary wi th Compara tive  Data , 1 97 6 ,  for M i n neapol i s -
St .  Paul  Mi nnesota , "  NOAA , Envi ronmental Data Serv i ce ,  Nati onal  Cl i ma t i c  Center , Ashevi l l e ,  N . C .  

c "C l i matography of the Uni ted States No . 81 -4 , Decen n i a l  Census  of U . S .  C l i mate . "  
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Ta b l  e 3 . 1 1 . Maximum Month l y  Snowfal l  ( i n  i nches ) 

Month I n terna ti ona 1 Fa l l sa M i  nneapo 1 i s -St . Pau l  b 

January 43 . 0  35 . 3  

February 25 . 8  26 . 5  

March 3 1 . 5 40 . 0  

Apr i l  23 . 0  9 . 6  

May 1 3 . 4  3 . 0  

June 0. 3 0 

Ju l y  0 0 

August 0 0 

September 1 . 9 1 . 7 

October 6 . 9  3 . 7  

November 29 . 7  26 . 3  

December 22 . 6  33 . 2  

a " Local  C l  i ma to l o g i ca l  Da ta , Annual  Summary w i th 
Compara t i ve Data,  1 97 6 ,  for International  Fal l s ,  
M i nnesota , NOAA, Env i ronmental Data Serv i ce , Nati onal 
C l imatic  Center , As hevi l l e ,  N . C .  

b " Local  C l  imato l o g i ca l  Data , Annual  Summary wi th 
Comparative  Da ta , 1 97 6 ,  for Mi nneapol i s- S t .  Paul , 
Mi nnesota , NOAA, Env i ronmenta l Data Serv i c e ,  Nati o na l  
C l i ma t i c  Center ,  Ashev i l l e ,  N . C .  

Tab l e  3 . 1 2 .  Annual Average Number o f  Days with  Fog 
Reduc i ng V i s i b i l i ty to 1 /4 �l i l e  or Less 

Mo nth 

January 

February 

March 

Apri l 

May 

June 

Ju ly  

August  

September 

October 

November 

December 

I n ternationa l  Fa l l sa 

2 

2 

1 

Mi nneapol i s-St .  Pau l b 

o 
1 

a " Local  Cl imatol og ica l  Data , Annual  SUlTlTlary w i th Comparati ve 
Da ta , 1 97 6 ,  for I n ternati onal Fa l l s ,  M i nnesota , NOAA , 
Env i ronmenta l  Da ta Serv ice ,  National  Cl i mat ic  Center ,  
As hev i l l e ,  N . C .  

b " Local C l  ima tol og ical  Data Annual  Summary wi th Comparative  
Da ta , 1 97 6 ,  for  Mi nneapol i s-St.  Pau l , M innesota , "  NOAA , 
En v i ronmental Data Serv i c e ,  National  Cl ima t i c  Cente r ,  
As hev i l l e ,  N . C .  
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3 . 4 . 5  Storms 

Thunde rstorms , w i th attendan t l i ghtn ing , heavy winds , and ra i nfa l l ,  are frequent , occurr i n g  on 
an ave rage of  31 days per year at I n te rnati onal  Fa l l s , 1 2 w i th ha i l  occurri ng about two days 
annua l l y . i i  Tornadoes a re i n freq uent,  with  a proba b i l i ty of stri k i ng a 1 °  square area ( 4 , 767 . 5 
mi L or 1 3 , 6 1 6 . 3  km2 ) i n  the reg i on once every 5900 years . i S Heavy snowfal l occurs each winter;  
if  th i s  s now fa l l s  before extreme l y  co l d  temperatures arri ve , th i s  b l anket of  snow i ns u l ates the . 
earth , prevent i n g  the penetrat ion  of the fro s t  and mak i n g  trave l by heavy equi pment i mposs i b l e .  

3 . 4 . 6  Ai r Qua l i ty 

Be cause of the re l at i ve l y  few i ndustri a l  and res i denti a l  po l l uti on sources , the present a i r 
qual i ty of the reg i on i s  q u i te good . Some data have been recorded i n  the area , and are presented 
in Tab le  3 . 1 3 . The major  po l l ut ion sources i n  the area are the mi nes and associ ated fac i l i t ies  
i n  the Mesabi  format ion  ( ER ,  p p .  1 . 3-1 . 2 1 ) ,  i n  the southeastern part of  the reg i on .  Pol l uti on 
sources a l so i n c l ude a l l the l imi ted res i denti a l  a reas w i th i n  the reg i on ,  but these sources have 
on l y  a very l ocal  effect .  Ag r icu l tura l  expl o i tati on of the area wi l l  i ncrease l oca l  tota l 
suspended part i c u l ate l evel s ,  as wi l l  emi s s i ons from veh i c l es and fug i ti ve emi s s i on s  from 
fe rti l i zer and/or pesti c i de appl i ca t i on s .  

3 . 5  B IOT I C  RESOURCES 

3 . 5 . 1  Aquat ic  Envi ronment 

3 . 5 . 1 . 1  Streams 

Tab l e 3 . 1 3 . Maxi mum Measured Level s 
of Tota l Suspended Parti cu l a tes 

and S02 ( i n �g/m 3 )  

countl TS P S02 

Bel trami 30 4 

I tasca 2 1  

Kooc h i c h i ng 1 02 4 

St .  Lou i s  7 2  25  

M i n nesota standardsb 1 50 260 

a Co unty Max i mum TSP and 
Set, USEPA. 

S02 Data 

bMi nnesota Pol l u ti on Control , 
Chapter 7 ,  Ac t 7 .  

Few data a re ava i l ab l e  o n  the b i ota o f  the s treams to be crossed by the proposed transmi s s i on 
l i ne . I n  gene ra l , the waters a re dark s ta i ned , soft , poorly buffe red , and have a pH i n  the 
range of 5 . 0-6 . 0 . Mos t  of the s treams ori g i nate i n  bogs or dra i n  them somewhere a l ong the i r  
course , and i n  th i s  s i tuat ion  the bottoms con s i st most ly  o f  muc k  ( E R  Supp . , Re s p .  to Q .  1 5 ) .  

The r i vers a re pri mari l y  warm wate r .  There i s  on l y  one trout stream , the La Val l ee (Va l l ey )  i n  
the L i ttl e Fork wa tershed , that wi l l  b e  crossed by the proposed l i ne . F i s h  spec i e s  typi cal  of 
the rema i n i ng streams to be cro s sed by the l i ne i nc l ude the common suc ke r ,  severa l  species of  
redhorse , chubs , northern p i ke ,  wa l l eye , dac e ,  s h i ners , st ick l ebacks , ye l l ow perc h ,  and sma l l 
and l a rgemouth bass ( E R  Supp . , Res p .  to Q .  1 5 ) . 

Bentho l og i ca l  data a re ava i l ab l e  for the L i tt l e  Fork Ri ver from a survey done i n  1 96 9 . 8 The 
organ i sms found i n  a re l ati ve l y  undi sturbed stretch of  the r i ver  i nc l uded the fo l l owi ng major  
taxa : Ephemeropte ra , Pl ecoptera , D i ptera , Odonata , Tri choptera , Col eoptera , Hemi ptera , Lepi doptera , 
Crustacea , Hydracari na , Annel i da ,  and Mo l l usca . 8 In the absence of deta i l ed characteri zati ons 
of the s tream b i ota for those bod i e s  of  wate r to be cros sed by the l i ne , the staff wi l l  ass ume 
that the above taxa a re re presentati ve .  

The Ro sea u Ri ver watershed i n  the extreme northwestern porti on o f  the l i ne i s  o f  spec i a l  note 
beca use i t  has an unusua l l y  l arge popu l at ion  of northern p i ke .  The ri verpoo l s  i n  the Ro seau 
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Ri ver  Wi l d l i fe Management Area are used heav i l y  for s pawn i ng by th i s  speci es , and up to 1 00 , 000 
fi ngerl i ngs and l arger p i ke are removed each year for stock i ng e l sewhere i n  the sta te . 5  

3 . 5 . 1 . 2  Lakes 

Al l o f  the l akes potenti a l l y  a ffected by the proposed l i ne are sha l l ow ,  warm water ,  and eutroph i c 
i n  characte r .  None s u pport tro u t  popu l ations 1 5  a n d  most  are marg i na l  at bes t  for popu l a tions  of  
centrarc h i ds and wa l l eye ( ER Supp . , Res p .  to  Q .  22 ) .  Mo st ,  if  not a l l ,  of  the  l akes w ith in  one 
mi l e  ( 1 . 6  km ) of the proposed route ( centerl i ne )  harbor year-round f i s h  popu l ati on s , and those 
may i n c l ude wa l l eye , northern p i ke ,  l argemouth bass , cra pp ie , bu l l head , rock  bass , m innows , 
b l uegi l l s ,  and  yel l ow pe rch . I n  the absence of l ake-s pec i fi c  sampl i ng the staff wi l l  assume 
that thi s vari ety of spec i e s  i s  typ i ca l  of the l akes l i sted i n  Tab l e  3 . 8 .  Based o n  s urvey 
i n formati on provi ded by Peterson , 9  the s ta ff concl udes that th i s  i s  a reason a b l e  ass umpt i o n .  

3 . 5 . 1 . 3  We tl ands 

The term "wetl ands"  refers to l owl ands covered by shal l ow and sometimes temporary or i n termi ttent 
waters . i O W i t h i n  th i s  general defi n i ti on exist  a w i de vari ety of  habi tat types , i nc l ud ing  
mars hes , swamp s ,  bog s ,  we t meadows , potho l e s ,  s l ough s ,  and  fl oodpl a i ns . Whi l e  a l l of these 
hab i tat types exi s t  to some extent i n  the v i ci n i ty of the corri dor , by far the domi nant habi tat 
type i s  a we l l -deve l oped b l ack spruce-tamarack bog . The soi l i s  usual l y  waterl ogged and s upports 
a s pongy cover ing  of mos ses . S uch habi tat i s  typi ca l  i n  shal l ow l ake bas i n s , f l a t  up l ands , an d 
a l ong s l uggi s h  streams . The predomi nant geo l og i ca l  feature resu l t i ng  i n  the bog al ong the 
co rri dor i s  gl a c i a l  Lake Agass i z .  

We tl ands u s ua l l y  suppo rt a wel l -mi xed assoc i ati on o f  terrestri a l  and aquat i c  p l ants and an i ma l s .  
I n  a bog the b i o ta i s  s h i fte d furthest towards a terrestri a l  commun i ty .  The domi nant woody 
vege ta t i on i n  the area of the corri dor con s i sts of b l ack spruce and tamarac k .  However ,  l ea ther 
l ea f ,  Labrador tea , cranberr i es ,  sedges , and cottongrass  are a l so typ i ca l  of the pl ant commun i ty .  
Few aquati c an i ma l s are p resent  because there i s  very l i ttl e open water ,  and , a s  one wou l d  
expect , bogs have the l owes t  val ue for waterfowl o f  a l l  20 types of wetl ands . i O  Of a l l the 
wetl ands exi s t i ng i n  northern Mi nnesota , l es s  than one-quarter are of primary i mportance to 
waterfowl nesting  and/or m i g rati on acti v i ti e s . i O 

3 . 5 . 2  Terrestri a l  Envi ronment 

The area traversed by the proposed transmi s s i on l i ne i s  l ocated wi th i n  the " Northern Forest 
Reg i on " , 1 7  the " Coni ferous  Forest  Fo rmation " , 1 8  o r  s i mpl y  north-central  Mi nnesota . However ,  the 
area may a l so be consi dered to be i n  a trans i t i on zone in wh i ch the deve l o pment of vegetation  i s  
i nfl uenced by fl oral e l ements o f  the borea l forest  ( to the north ) , an� to a l esser extent by 
el ements of the pra i ri e  ( to the west )  and the deci duous forest  ( to the southea st ) .  G i ven the 
frequently marked corre l a t i on between natura l p l ant-an imal associ ati on s ,  the fauna of the project 
area con s i sts of some s pec ies  that are wel l adapted to the l ocal  envi ronment and others that are 
at the peri phery of thei r geog rap h i c  d i stri buti on . The forego i ng i s  not i n tended to portray 
pl ant-an i ma l  i nteracti ons  as being  of paramount importance , s i nce n umerous  env i ronmental var i ­
ab l es may contri bute t o  or l im i t  a n i ma l  d i stri buti on s ,  b u t  p l ant-an i ma l  i nteractions  wi l l  be 
vari ous l y  referred to i n  fo l l owi ng d i scuss i ons . 

3 . 5 . 2 . 1  F l ora 

Marschner ' s  map of  " presettl ement vegeta t i o n "  of Mi nnesota i nd i cates that the pri nci pal  vegeta ­
tion type of the proposed project area was s pruce-fi r ,  i nc l ud ing bog con i fer commun i t ies  ( E R ,  
Fi g .  1 . 3- 1 ) ,  wi th a s i ng l e  outl ier  o f  mapl e-ba sswood forest i n  the are a .  Re l ati ve l y  sma l l 
tracts of p i ne forest occurred throughout the area that wi l l  be trave rsed by the p roposed 
transm i s s i on l i ne . N umerous other a uthors of  d i fferi ng d i sc i pl i nes have used vari ous  cri teria  
to  c l a ss i fy the  vegetati on o f  a l l  or porti ons of M i n nesota , some of  wh i c h  are c i ted i n  a recent 
( 1 977 )  presentati on by Kra tz and Jensen . 1 8 According  to the se au thors , the portion  of the 
project area north of  the Kooc h i c h i n g - I tasca county l i ne ( Fi g .  2 . 1 ) i s  l ocated i n  the Gl a c i a l  
Lake Agas s i z  Lowl and Secti on , a n d  that porti on t o  the south i s  w i t h i n  the S t .  Lou i s  R i ver  Section  
o f  the  Con i ferous  Forest Forma t i on . 

Kratz and Jensen note that " Marschner i nd i cates that con i fer bog s and swamps were the predomi nant 
vege tati on type " of  the Lake Agass i z  Secti on , and that aspen -bi rch ( con i fer )  and jack  p i ne 
barrens were major up l and vegetati on types . F urthe r ,  the authors recogn i zed He i nse lman ' s  vege­
tati on types 1 9 as c haracteri sti c o f  the section--the types are as fo l l ows : 



Ri ch swamp forest 

Poor swamp forest 

Cedar stri ng  bog  and fen 

Larch stri ng  bog and fen 
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B l ack s pruce-feather moss  forest 

Sphagnum-b l ack  s pruce - l eatherl eaf bog forest 

Sphagnum-l eatherl ead-ka l m i a -spruce heath 

"Al though 1 1  o f  Marschner ' s  vegeta t i on types were found"  i n  the S t .  Lou i s  R i ver  Secti on ,  Kratz 
and Jensen ran ked the more extens i ve types as fol l ows : the as pen - b i rch ( con i fer ) , and the 
con i fer  bog and swamp types were the most exten s i ve .  The wh i te and Norway ( red ) p i n e ,  jack p i ne 
barrens ,  and the m i xed hardwood and p i ne types were of common occurrence . 

The appl i cant has c l as s i f i ed and characteri zed the vegetation  of a study area s u rround i n g  the 
des i gnated transmi s s ion  ROW ( ER ,  Tab l e  1 . 3- 3 ) . The appl ican t ' s  presen tat i on has not been 
i n c l uded here i n ;  however ,  the i n formati on has been s umma ri zed and modi fi ed to characteri ze the 
commun i ty types occurr i n g  i n  the des i gnated ROW , as s hown i n  Tab l e  3 . 1 4 .  The area l extent of 
the vari ous  commun i ty types occurri ng  wi th i n  network segments ( see F i g . 2 . 1 ) o f  the des i gnated 
transmi s s i on ROW a re s hown i n  Tab l e  3 . 1 5 .  

3 . 5 . 2 . 2  Fauna 

Mamma l s  

The appl i cant esti mates that about 5 5  speci es o f  mammal s  i nha b i t  the project area ( ER ,  Sec . 1 . 3 . 1 . 2 ) .  
Speci es -range maps presented by Burt and Grossenhe i der i nd i cate the presence of about the same 
number o f  spec i es . 2 o However ,  a s  noted wi th res pect to the l oca l  fl ora , the prox imi ty of the 
project area to more northern borea l envi ronments i s  refl ected in the compos i t i on of l oca l  
mammal popu l ations , as  i s  exempl i fi ed by  d i s tri bution  pattern s o f  the  s hrews . 

The southern d i s tri but iona l  l i mi ts o f  the a rcti c ,  no rthern water and pygmy shrews i nc l ude vari ous  
porti ons o f  Mi nnesota . The range o f  the mas ked shrew i n c l udes northern porti ons  o f  I owa , but  
a l l of the  a forement i oned s peci es occur  exten s i ve ly  i n  a l l northerly d i recti ons from the  project 
area . I n  contrast , the d i stri buti on o f  the shortta i l shrew is most  exten s i ve in southerly and 
easterly d i recti ons . The project area i s  a l so w i t h i n  but near the wes tern d i str i buti ona l l i mi ts 
of the s tarnose mo l e  that occurs exten s i ve l y  northeasterly and southeasterly  to the Atl ant i c  
coast . 2 0 The forego i ng s peci es occur i n  a w i de vari ety of habi tats ; however ,  the mo l e  and 
northern water s h rew are good swimmers and a re s tron g l y  associ ated w i th aquati c habi tats . 

Al l bat s peci e s  o f  the project a rea are w i de-rang i n g  mamma l s  wi th exten s i ve d i stri but ion s  i n  
both the U n i ted States a n d  Canada , i n  some cases exten d i n g  i nto Mex i co .  The s i l ver- ha i red , red ,  
and hoary bats m i g ra te to the south duri ng autumn o r  w inter seasons , whereas Keen ' s  myoti s 
h i bernates during  the wi nter . 2 0 , 2 1  Some b i g  brown bats mi g rate pr ior  to wi nter  wh i l e  others 
h i bernate in h i bernacu l ae s uch a s  caves , tunne l s  and hol l ow trees . " I n the north , "  most  l i ttl e 
brown bats m igra te to the south i n  wi nter ; 2 o however,  Long reports that th i s  s pe c i es " someti mes 
h i bernates " in  the Lake M i ch i gan dra i nage basi n . 2 1 

The b l ack bear i s  the l a rgest carn i vore occurring  i n  the project area , wh i ch i s  wi th i n  but near 
the so uthern range l i mi ts o f  the s pecies in Mi nnesota . The bear i s  w i de l y  d i s tri buted in boreal  
reg i on s  to the north . Other typ i cal l y  borea l spec ies , s imi l arly d i stri buted wi th res pect to the 
project area , i nc l ude the l ynx , gray wol f ,  f i s he r ,  and marten . Pr inc i pal  habi tat preferences of 
the forego i n g  carn i vores are a s  fo l l ow s :  b l ack bear and l ynx , forest and swamp ; gray wo l f ,  
fo rest  and tundra ; fi s her , m i xed hardwood fo rest ; and marten , cedar swamps2 0 and  con i fer for­
ests . 2 1 , 2 2  I mportant s pec ies  i n teractions  i nvol ve t h e  gray wo l f ,  l ynx and fi sher , wh i c h  are 
primary predators o f  the wh i te-ta i l ed dee r ,  snowshoe hare and porcup i n e ,  respecti ve l y . 2 0 , 22  
Other more commo n l y  di stri buted carn i vores s trong l y  associ ated wi th aquati c habi tats i n c l ude the 
ri ver otter,  raccoon , l east and s horttai l  wease l s ,  and m i n k . 2 0 , 2 1 , 2 3  The bobcat frequents swamp 
habi tats , and mature fores ts . 

Mo st o f  the other carn i vores occurri ng i n  the project a rea typ i ca l l y  frequent a wi de vari ety o f  
terrestri a l  habi tats . The l east  sel ecti ve s peci es i nc l ude the stri ped s kunk , coyote , red fox 
and l ongta i l  wease l . The spotted skunk  and g ray fox i nhab it  somewhat fewer habi tat types , and 
the badger is primari l y  a pra i r ie  spec ies . 2 0 , 2 1 I n  the project area , the spotted skunk  and 
l ongta i l  weasel are at the northern d i stri butional  l imi ts for these spec i es . 

An esti mated 1 9  s pec ies  of rodents occur i n  the project area . Th i s  tota l i ncl udes the ass umed 
presence of the Norway rat and house mouse , wh i c h  are i nvari a b l y  as soc i ated with  human sett l e ­
ments . I t  a l so i nc l udes the " fri nge "  s pec ies  ( i . e . , a t  the i r  l i mi ts o f  d i stri buti on ) such as 
the thi rteen- l i ned g round squ i rrel and pra i ri e  poc ket gopher that are typi ca l l y  associ ated w i t h  
pra i ri e  hab i ta t . 2 0 , 2 1  
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Tab l e  3 . 1 4 .  P l an t  Communi ti es wi th i n  and Adj acent to the Proposed Transmi s s i on 
Ri ght-of-Way , Forbes , Mi nnesota , to the I nternationa l  Border 

Commun i ty Type 

Spruce-Fi r  

Aspen-Bi rch 

Pi ne forest 

Con i fer bogs and 
swamps 

-Ri ch s�amp forest 

-Poor swamp fore s t  

-Str i n g  bog-fen 
compl exes 

-B l ack  s pruce­
feather mos s  
forest 

Open muskeg or heath 

Northern hardwood or 
mi xed hardwood-pine  

Wet  marsh and open 
water 

Shrub associ ations  

Cropl and and pasture 

Domi nant Spec i es 

whi te s pruce 
bal sam fi r 

paper b i rch 
quaki ng  aspen 
bal sam popl ar 

whi te p i ne 
red p i ne 
jack  p i ne 

whi te cedar 

tamarack 

whi te cedar or 
tamarack 

b l ac k  s pruce 
feather mosses 

sphagnum ,  l ea therl eaf,  
bog l aure l  

s ugar map l e  
Ameri can basswood 

b u l l rush and cattai l 

w i l l ows , a l ders 

agr icu l tura l crops 
and pasture s pe c i es 

Typ i cal  Assoc i a ted Speci es 

whi te and red p i n e ,  whi te cedar , paper 
b i rch , quaki ng  a s pen , mounta i n  ash , ba l sam 
popl a r ,  beaked haze l , bush  honeysuc kl e ,  
s peckl ed al der , mounta i n  map l e ,  dewberry , 
b i s hop ' s cap , b l ueberry , bunchberry , bed­
s traw , cl i n ton i a ,  l arge l eaved aster , 
gol dthread , starfl owe r ,  sarsapari l l a ,  
Canada mayfl owe r .  

Same a s  for spruce-fi r .  

whi te spruce , bal sam fi r ,  whi te ceda r ,  
paper b i rch , qua k i n g  aspen , red mapl e ,  
northern p i n  oak ,  beaked hazel , fl y honey­
s uck l e ,  mounta i n  mapl e ,  w i n tergreen , b l ue­
berry , j uneberry , sweet fern , sarsapari l l a ,  
feather mos se s , bedstraw , Canada mayfl ower .  

b l ack  ash , bl ack  spruce , tamarack , speckl ed 
a l der , creep i n g  snowberry , sphagnum ,  star­
fl ower , gol dthread , twi nfl ower ,  bunchberry .  

b l ack  s pruce , whi te ceda r ,  bog b i rch , 
bunchberry , bog rosemary , l eatherl eaf , 
b l adderwort . 

b l ac k  spruc e ,  bog b i rch , bog rosema ry , 
sedges , p i tcher pl ant , cottongrass . 

b l ueberry spec i es , sma l l cranbe rry , 
s phagnum , Labrador tea . 

b l ack  spruce , sma l l cranberry , cottongrass , 
rei ndeer mos s .  

red map l e , red oak ,  Ameri can el m ,  b l ack  
ash , bur oak ,  paper b i rch , bal s am fi r ,  
whi te p i n e ,  beaked hazel , mounta i n map l e ,  
red berri ed e l der , Canada mayfl ower ,  
sarsapari l l a ,  twi sted s ta l k ,  tri l l i um .  

arrowhead , common reed , water arum , water 
parsni p ,  sweet fl ag , wi l d  r i ce , water­
l i l i es , water mi l fo i l , l es ser duck weed , 
pondweeds , sedges , wi l d  i r i s .  

b l ack  ash , b l ac k  s pruce , tamarack , creepi ng 
s nowberry , s phagnum , starfl ower , go l d­
thread , twi nf l ower , bunchberry , wh i te 
cedar , bog b i rc h ,  bog rosemary , b l adder­
wort , sedges , pi tcher pl ant , cottongrass , 
b l ueberries , Labrador tea , re i ndeer mos s .  

common weedy forbs and grasses . 
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Tab l e  3 . 1 5 .  Ac reages of Vari ous Pl ant Commun i ty Types i n  the Proposed 
Tran smi s s i on Co rridor 

Commun i ty Type 
Transmi s s i o n  L i ne Segments ( see F i g .  2 . 1 )  

Ne twork l a Network 2b Network 3b Network 4a 

Spruce-fi r 

Aspen-bi  rc h 

P i ne fo rest 

Coni  fer bogs 
and swamps 

No rthe rn hardwoods 

Ma rs h  and/or  open mus keg 

Shrub as soc i a ti ons  

Agri cu l tura l and other 

9 0 ( 3 6 ) c 

409( 1 65 )  

6 ( 2 . 5 )  

5 ( 2 )  

2 1 6 ( 87 ) d 

253 ( 1 02 )  

433 ( 1 75 )  

351  ( 1 42 )  

1 7 ( 7 )  

1 1 8 (  48)  

46 ( 1 9 )  

926 ( 375 ) 

59 ( 24 )  

330 ( 1 34 )  

220 ( 8 9 )  

1 1 8 ( 48 ) 

2 ( 1  ) 
aE s t i mates based on E R ,  S U p p .  Response to Questi ons 2 3 ,  24 . 
bNi nnesota E n v i ronmenta l  Qua l i ty Counc i l , Fi nal  Env i ronmental Impact Statement . 
CF i gures i n  parentheses i n d i ca te area i n  hectares . 
d I n d i cated a s  ma rs h/bog by the app l i cant . 
e I n d i ca ted as a s pen/s pruce by the appl i cant .  

1 69 ( 68 ) e 

369 ( 1 49 )  

1 1 6 ( 47 )  

9 0 ( 3 6 )  

Note : Acreages refl ect mi nor a l te rations  i n  the rout i ng of the tran smi s s i on l i ne a s  req uested 
by the appl i cant and appro ved by the Mi nnesota Envi ronmenta l Qua l i ty Board on or pri or 
to October 25 , 1 978 . 

Typi cal fo rest roden ts i nc l ude the eastern and l east  c h i pmun ks , the red , eastern gray and 
northern f ly ing  s q u i rre l s ,  the redback vol e ,  and the porcu p i ne . The l as t  menti oned spec i es 
common l y  feeds on i nner bark , thus cau s i ng dea th and deformation  of forest trees . L O , L l  The 
woodchuck  and eastern fox s q u i rrel usual l y  frequent open woods and fores t-edge hab i tats . Char­
acteri s t i c  s pec ies  of  aquat i c  hab i tats a re the beaver and muskra t  that feed primar i l y  on woody 
and herbaceous p l ants , res pecti vel y .  Species  wh i c h  i n ha b i t bogs , marshes and wet meadows i nc l ude 
the southern bog l emmi ng , meadow vol e and meadow j umpi ng mouse .  The deer mouse frequents a wide 
vari ety of dryl and hab i tats . 

Pr imari l y  a boreal s pec ies , the snowshoe hare typi ca l l y i nhabi ts swamp forests and th i ckets -­
vegetation  types that prevai l  throughout muc h of the area traversed by the proposed transmi s s i on 
l i ne . I n  contrast , the project a rea corresponds with  the d i stri butional  l im i ts of the wh i te­
ta i l ed j ackrabb i t ,  primari l y  a western pra i ri e  s pec i es , and the  eastern cottonta i l  that  ran ges 
extens i ve l y  to the south and eas t .  

The b i g  game an i ma l s of  the project area are the whi te-ta i l e d  deer and moose . The re l at i ve l y  
abundant deer typi cal l y  i nhab i t  forest-edge envi ronment b u t  ut i l i zes a wide variety o f  vegeta ­
tion  types . Con i ferous  forests are i mportant for wi nter shel ter .  Early succe s s i ona l  stages of 
fores t vegetation ( i nc l udi ng a s pe n )  and wh i te ceda r stands of  the swamps are espec i a l ly  i mportant  
food sources in  the  project area . Un l i ke the  dee r ,  the  l ess frequentl y occurr i ng moose  is  pri ­
ma ri l y  a borea l  s pec i e s  and i s  most  abundant i n  northwestern porti ons of the project area . The 
" fri n g i n g  con i fer  swamps and as pen -wi l l ow bru s h l and s "  i n  th i s  area are i deal habi tat for moose 
( ER ,  Sec . 1 . 3 . 1 . 2 . 1 . 2 ) . 

Moyl e i nd i cates mammal s peci es " i n  need of s peci a l  concern "  i nc l ude the marten , lynx , f i s he r ,  
gray wol f ,  roc k vol e ,  and bobca t . 2 2 

B i rds 

Green and Janssen have i dentified  292 spec ies  of b i rds that regu l ar ly  occur in Mi nnesota dur ing  
one or more seasons . 2 4 Of the total on ly  27  s pecies  a re permanent res i dents ; 1 80 spec i es are 
summer res i dents ; 22 s pecies  a re wi nter re si dents ; and 63 species are mi grants . The l arge 
number of s ummer res i dents and mi grants prec l udes conven i en t  d i scu s s i on of a l l species  l i ke l y  to 
occur i n  the project a rea . Th u s ,  the presenta t i on i s  oriented towards the i denti fi cati on of 
characteri st ic  s pecies  o r  pri mary i n hab i tants of major habi tats of the northern con i ferous 
fo rests . Ma ny of  the characte r i s t i c  s pec ies uti l i ze habi tats other than the pr imary habi tat 
i denti fied herei n .  
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Green and Janssen have noted that w i t h i n  the northern con i ferous  forest reg i ons , the mos t  
characteri sti c s peci es of t h e  boreal forest i nhabi t the mus keg -bl ack s pruce bogs deve l oped o n  
peatl ands of former g l ac i a l  l a kes . I n  v i ew o f  the exten s i ve s pruce bog habi tat traversed by the 
pro posed transm i s s ion  l i n e ,  the fol l owing  s pec i es are of  parti c u l a r  i mport . 

Spruce grouse 
Ye l l ow-bel l i ed fl ycatcher 
Gray j aya , b  
Boreal c h i c kadee 
Herm i t  thrush 
Go l den -crowned k i n g l e ta 
Ru by-crowned k i ngl et 
So 1 ita ry v i reo 
Hawk OW1 2 5 

Nashvi l l e  warb l er 
Cape May warbl er 
Yel l ow-rumped warb l er 
Bay-breasted warb l er 
Pa lm  warbl er 
Connecti cut warbl er 
Dark-eyed j unco 
L i ncol n ' s  sparrow 
Tennessee warbl er 

Of these s pec i es , on ly  the s pruce grouse , gray j ay ,  hawk owl and boreal c h i c kadee are permanent 
res i dents of Mi nnesota . 

Spec i es common ly  assoc i a ted wi th wet marsh and o pen wa ter habi tats i n  the project area i ncl u de 
the fo l l owi n g :  

B l ac k  duck 
Ameri can wi dgeon 
Ri ng -necked duck 
Common gol deneyeb 
Common merganser 
Red-breasted merganser 
Sol i tary sandpi per 

None of the above s pec ies  are permanent res i dents . 

Bal d eag l e ( no rthern ) 
Osprey 
Herri ng gu l l  
Common tern 
Al der flycatcher 
Northern waterthrush  
Rusty b l ackb i rd 

Sedge meadows of north central M i nnesota are typi cal l y  i n habi ted by the fo l l owing  s ummer-res i dent 
s pec i es . 24 

Sora 
Ye l l ow ra i l  

Short-bi l l ed marsh wren 
LeConte ' s  sparrow 

Spec i e s  commonly  occurri ng i n  succes s i onal  forests ( i nc l ud i ng shrub-fi e l ds )  and re l ati ve l y  
stab l e forests of  t h e  Northern Con i ferous  Reg i o n  i nc l ude the fo l l owing : 

Gos hawk 
Merl i n  
Great gray owl 
B l ack-backed three -toed woodpecker 
No rthern three -toed woodpecker 
Ol i ve - s i ded fl �catcher 
Common ravena ,  
Red-breasted n u thatcha , b  
W i  nter wren 
Swa i nson ' s  thrush 
P h i l adel ph i a  v i reo 
Gol den -wi nged warb l e r  
Orange -crowned warbl er 
Northern -paru l a  (warbl er)  

B l ack-throated b l ue warb l er 
Magno l i a  warbl er 
B l ack-throated green warbl er 
B l ackburn i an warbl er 
P i ne warbl er 
Mourn i ng warbl er 
Wi l son ' s  warb l er 
Canada warb l er 
Even i ng gros bea ka , b  
Purpl e fincha , b  
P i ne s i s k i na , b  
Red cross b i l l a , b 
Wh i te-wi nged crossb i l l b 
Wh i te-throated s parrow 

Species  of th i s  group  wh i c h  are permanent res i dents i ncl ude : goshawk , great gray owl , the two 
woodpeckers , common raven , and the two s peci es of crossb i l l s .  

The princi pal up l and game b i rds of the project area are the ruffed , s harp-ta i l ed and s pruce 
grouse ( ER ,  Sec .  1 . 3 . 1 . 2 . 1 . 1 ) .  The s pruce grouse ,  a res i dent of  the boreal forest , i s  not 
h unted exten s i vel y .  The ruffed grouse exh i b i ts a strong d i etary preference for aspen buds 
duri ng the w i n ter  and spr ing  seasons . 2 3 The s harp-ta i l ed grouse i nhab i ts open fie l ds near 
bordering  brush l ands ; the s pec ies  occurs pri mari l y  in northwest portions  of the project area , 
b u t  a l so occurs i n  wes tern S t .  Lou i s  County .  The woodcock  i s  most  abundant i n  l owl and a l der and 
aspen-wi l l ow commu n i ties  of the southern t h i rd of the project area . 

Of the probab l e  i nhabi tants of the project area , 24 Cooper ' s  hawk , marsh hawk , northern bal d 
eagl e ,  dou bl e-crested cormorant , Frankl i ns gul l and common tern are reported as s pec ies  of  
chang i n g  or uncertai n  s tatus by the M i nnesota Department of  Natural  Resources . 2 2  S i mi l arl y ,  the 

a I dent i fi ed i n  1 974 Chri stmas B i rd Count , H i b b i n g ,  MN . 26 
b 

I denti fied i n  1 974 Chri stmas B i rd Count , I nternati onal  Fal l s ,  MN . 
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g reat b l ue heron , common l oon and p i l eated woodpecker are reported a s  species  o f  " spec i a l  
i nte re s t .  " 2 2  

Repti l es a n d  Amph i b i an s  

Spec i e s -d i stri but ion ( range s )  ma ps presented b y  Conant i nd i cate that spec i es d i vers i ty o f  
repti l i an a n d  amphi b i an popu l a t i on s  of the area traversed by the proposed transmi s s i on l i ne i s  
re l ati ve l y  l ow compared t o  that i n  a reas o f  s imi l ar l ati tude . 2 7 The a ppl i cant h a s  reported 1 1  
spec ies  of  amph i b i an s  and s i x  s pecies  of  repti l es i n  the s i x  counties wi th i n  the proposed project 
area ( ER Supp . , Re s p .  to Q .  2 7 ) . Conant2 7 i nd i cates the l i ke ly  presence of a few add i t i ona l 
s pecies , and some i nstances of uncerta i n ty d ue to d i screpanc i es i n  nomenc l ature .  

Turt l e s  i n ha b i t i ng the project a rea i ncl ude the common snapp i n g  turt l e  and the wes tern p a i n ted 
turtl e .  Both s pec ies  are aquati c  turtl es that sel dom range far from permanent water bod i e s . 2 7-2 9 
They are proba b l y  most  abundant i n  eastern porti ons  of the project areas (Network I ,  Fi g .  2 . 1 )  
where the i n c i dence of ponds and l akes i s  re l ati ve l y  h i g h .  

The appl i cant reports four s pecies  of  snakes occ urri ng i n  the project area a s  fo l l ows : the red­
bel l i ed snake , the  eas tern smooth green snake , and  the common and  red-s i ded garter snake s .  The 
l ast  menti oned species  proba b l y  occurs l es s  frequent ly  than the others , s i nce the primary range 
of the red-s i ded g arter snake is to the west of  the project area . 2 8  S imi l arl y ,  the southern 
port i on of the project area i s  w i t h i n  or immed i a te ly  adjacen t to the northern range l i m i ts of 
the eastern hognose snake2 7 ( not reported by the appl icant ) , and therefore the s pec i es is l i ke l y  
t o  b e  a n  i nfrequent l y  occurr i n g  i n hab i tant of the project area . 

The wood frog , m i n k  frog , no rthern l eopard frog , g reen frog and northern spring  peeper are 
reported by the appl i cant as occurri ng i n  the project area . Conant2 7 substant i a tes the occu rrence 
of these species  i n  a l l or porti on s of the project a rea . Other common frog s pecies  of the 
project area i n c l ude the wes tern chorus frog , boreal chorus  frog , easte rn gray tree frog and 
southern g ray tree frog . 2 7 

Toads reported occ urring i n  the project area i n c l ude the Man i toba ( Canad i an ) toad and the Ameri can 
toad ( ER Supp . , Res p .  to Q. 2 7 ) . S u i tabl e habi tats of  the l atter species  are wi despread ; how­
eve r ,  the Canadi an toad mos t l i ke l y  occurs on ly  i n  the northern port ion of. the project are a . 2 7 

The centra l  newt and mudpuppy are l i ke ly  i nhabi tants s i nce d i stri but iona l  l i m i ts of these two 
spec ies  i n c l ude a l l or porti on s o f  the project a rea . 2 7 S imi l arl y ,  the eastern t i ger and b l ue 
spotted sal amanders 3 0  are l i ke l y  to be present . 2 7 , 2 8  

3 . 6  E NDANGERED AND THREATENED S PEC I ES 

3 . 6 . 1  Aguatic  

No aquat i c  p l ants or a n i ma l s  c l as s i f ied as threatened or endange red by the USDI  F i sh and W i l d­
l i fe Serv i ce have been recorded w i t h i n  the proposed corri dor , nor does the range of any s uch 
des i gnated p l ant o r  a n i mal  i nc l ude any portion  of the proposed corri do r . 3 1 , 32  The S tate of 
Mi nnesota has  no  o ffi c i a l  l i s t  o f  threatened and/or endangered s pec i es , but  does have a l i st  of  
"an i ma l s and pl ants wh i c h  meri t s pec i a l  con s i deration  and  management" . 22  

Three s pec ies--the b l ack  red ho rse (Moxostoma duquesnei ) ,  l a ke sturgeon (Acipinser fu lvescens ) ,  
and padd l ef i s h  {Po lyodon spathula ) - - a re l i sted as be i ng of chan g i n g  o r  uncerta i n  status i n  
Mi nnesota . The popul a t i ons  of  those s pec ies i n  Mi nnesota cou l d  i ncrease or decrease , b u t  a t  
present the i r  d i stri buti on i s  uncommon and l ocal . They have the potenti al  of becomi ng threatened . 
These are ma i n l y  l im i ted to the Mi s s i s s i pp i  dra i nage and do not occur i n  the proposed corri dor.  

The brook l amprey ( Tampe tra lamotte i ) ,  b l ue s ucker ( Cycleptus e longatus ) ,  l east  darte r (Etheos toma 
microperca ) ,  and pug nose s h i ner  (Notropis anogenus ) are spec ies  that mer i t  s pec i al i n teres t i n  
Mi nnes ota beca use o f  unusual  o r  un i que val ue , spec i a l  publ i c  i nterest ,  o r  vu l nerab i l i ty of 
habi ta t .  They a re not l i ke l y  to become threatened or endange red in the near future , but  shou l d 
be watched a s  i mportant i nd i cators of envi ronmental qual i ty .  These s pecies  may be found i n  
unpo l l uted waters a l ong the proposed corr idor .  

F ina l l y ,  s pecies  wh i ch have been exti rpated , or nearly s o ,  from Mi nnesota ' s  aquati c envi rons  
i nc l ude the  bl ackfi n c i sco ( Coregonus nigropinnis ) ,  b l ue catfi sh ( Ictalurus furcatus ) ,  and s k i p ­
j a c k  herri ng  ( A losa chrysochlori s ) . These a re s pec ies for wh i ch there i s  l i ttl e hope o f  reestab­
l i sh i ng wi l d  popu l ations  in  Mi nnesota because of i ncreases in  human popu l a t i ons , changes in  l and 
and water u se , and gross l oss  of  hab i tat . 2 2  These s pec i es are l im i ted to the Great Lakes dra i nage 
and so are not norma l l y  found i n  the proposed corri dor . 
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3 . 6 . 2  Terres tri a l  

Three s pecies of a n i ma l s o n  the current  Federa l l i st 3 3- 3 5  of endan gered a n d  threatened s pec ies  
are con s i dered poten t i a l  res i dents of the proposed transm i ss i on l i ne r i ght-of-way . One- - the 
peregri ne fa l con --wo u l d  be con s i dered on l y  as a mi gran t .  

The gray wol f  ( Canis lUpus ) wa s recently rec l a ss i fi ed from endangered to threatened status for 
northern Mi n nesota on l y ,  whi l e  rema i n i ng endangered throug hout the res t  of i ts ran ge . 

The State of Mi n nesota i s  the l ast  area wi th i n  the 48 contermi nous sta tes where a major pop u l a ­
t i on of the gray wol f rema i n s . Th i s  may b e  primar i l y  due t o  the remote pri mary habi tat of  the 
popu l ati on wh i c h  i s  composed i n  l arge part of  protected publ i c  l ands . 

I n  genera l , most wol ves l i ve i n  fami l y  groups or packs composed of two to e i gh t  members . Each 
pack may range over an area  of about 50- 1 20 square mi l es ( 1 30-31 0 km2 ) or more and ten ds to be 
te rri tori a l . The primary prey of  the gray wol f i nc l udes wh i te -ta i l ed deer , moose ,  and beaver . 36 

On March 9 ,  1 978 , the De partment  of the I nte rior rul ed on the cri t i c a l  habi tat for the wol f 
( 43FR 960 7 )  i n  northern M i n nesota and establ i s hed f i ve zones w ith i n the ent i re state . Zones 1 ,  
2 ,  and 3 have been desi gnated Cri ti ca l  Hab i ta t  for the gray wol f .  The proposed transmi s s i on 
l i ne route wou l d  cross d i agona l l y ,  from southeast to northwest , Zone 3 of the wo l ves cri ti cal  
habi tat--part of  i ts primary range ( see F i g .  3 . 1 0 ) . Accord i ng to the recovery team for the 
wo l f3 6  thi s northwes t  secti on of the pri mary range conta i n s  approximate l y  one wol f per 30 square 
mi l es ( 78 km2 ) .  The team a l so i nd i cated that wo l f  n umbers appear to be i n crea s i n g  i n  th i s  are a ,  
probably as a res u l t of l egal  protect i on a n d  adequate prey popul ati on t o  s upport an i ncrease . 

The ba l d  eag l e  ( Ha liaee tus leucocepha lus ) was recent l y  l i s ted as threatened fo r the State of 
Mi nnesota . I ts s ummer range w i t h i n  the state i s  concen trated i n  the northern ha l f  wi th the most 
young produced in C h i ppewa Nati onal  Forest , I tasca County ,  j u s t  west  of the proposed route . 24 
S i nce fi s h  i s  the preferred and domi nant food , the maj ority of eagl es nesting  wi th i n  the state 
are concentrated near l arge l akes and ri vers . 3 7 Accord i n g  to Green and Janssen24 ba l d  eagl es 
h ave nested i n  S t .  Lou i s ,  I tasca , Bel trami , and Lake of the Woods Counties i n  the past . Due to 
the eagl e ' s  protected status the exact l ocat i on of nests are general l y  not reveal ed to the 
pub l i c .  However , the Mi nnes ota DNR does keep records on the l ocati on of nests and has a pol i cy 
to res trict power l i nes to a t  l east one-ha l f  m i l e  from a known eag l e  nes t .  

The peregrine fa l con ( Fa lco peregrinus ) ,  an endangered s pec i es , was once a reg u l ar s umme r 
res i dent i n  Mi nnesota , but  has been exti rpated from the state s i nce 1 964 . Formerl y peregri nes 
were known to nest a l ong the b l uffs of the M i s s i s s i pp i  and upper St. Cro i x  Ri vers , a l ong Lake 
Superi or and in the Boundary Waters Canoe Area .  No fa l cons were reported as nesti ng in any of 
the coun ti es cros sed by the route except poss i bl y  the northeast corner of St.  Lou i s  County ,  
about 5 0  mi l es ( 80 km) from the proposed route . The sta ff i s  unaware of any p l ans  to rei ntro­
duce the speci e s  to thi s area of M i nnesota . 

No p l ants on the current  Federa l l i s t  of protected s peci es are found i n  the State of M i nnesota . 3 5  

3 . 7  H I STOR I C  AND PREH ISTORI C  CULTURAL RESOURCES 

3 . 7 . 1  Regi on 

Pre h i stori c and h i s tori c resources are known i n  the s i x-county reg i on wh i ch wi l l  be crossed by 
the transm i s s i on corri dor . Porti ons of northern M i n nesota wh i ch i n c l ude these count ies  have 
been h i s tori ca l l y  i mportant for French expl orati ons , fur trad i n g , l oggi n g ,  early p i oneer settl e­
ments  and i ron m i n i n g . 3 8-4 o  T h i s  same area was a l so occu p i ed pre h i s tori ca l l y ,  a l though exten­
s i ve archeol og i cal  studies  a ppear to have been l im i ted . 4 1 , 4 2  The archeol og i ca l  sequence for 
Mi nnesota i n c l udes an Earl y ,  M i dd l e ,  and  Late Pre h i s tor ic  Peri od wh i ch ranges in t ime from 
before 6000 B . C .  to A . D .  1 700 and i ncl udes Pal eo- I ndi an , Archa i c ,  Woodl and , and M i s s i s s i p i an 
cu l tural tradi ti ons . 42 , 4 3  As of 1 97 2 ,  1 5  prehi s tori c s i tes had been excavated i n  the s i x  counties 
to be cros sed by the transm i s s i on l i ne corr i dor . 42 The cu l tural affi l i ati on of these s i tes 
i n c l udes Archai c and Woodl an d .  

Tab l e 3 . 1 6  l i s ts the h i s tori c a n d  preh i s tor ic  s i te s  i n  these same counti es wh i ch have been 
l i sted i n  the " Nationa l  Reg i ster . "  H i stor ic  s i tes i n  th i s  tab l e  i nc l ude b u i l d i n gs , bri dges , and 
mi nes . The pre h i s tori c s i tes that h ave been l i s ted are mound l ocati ons and petrog l yph s .  In 
add i t i on , extens i ve l i sts of h i stor ic  and preh i stor i c  l ocati ons have been comp i l ed for some 
counti es . 4 o -4 3  
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Ta b l e 3 . 1 6 . Properti es L i sted in  the �ati ona l Reg i s ter 
wh i c h  Are Located i n  Cou n t i e s  Crossed by 

the Transm i s s i on L i n e  

Bel trami County 
Ra b ideau CCC Camp 

I ta sca Cou n ty 
O l d  Cut Foot Si oux Ranger Stati on 
Cen tra l Sc hoo l 
Wh i te Oa k Po i nt S i te 
Turtl e Orac l e  Mound 

Kooc h i c h i ng County 

Kooc h i c h i ng Co u n ty Courthou se 
Go l d  m i ne s i tes 
L i ttl e American �1 i n e  
Laurel  Mo u nds  
Nett  L a ke Petrog lyp h  S i te 

Lake of the Wood s County 

No rthwest Po i n t  

3 . 7 . 2  Transm i s s i o n  Corr idor 

St .  Lou i s  County 
Aer i a l  L i ft Br i dge 
Bergetta Moe Ba kery 
Du l uth Cen tra l H i g h  Schoo l 
Du l uth Un i on Depo t 
End ion  Passenger Depot 
F i re Department Number One 
Ki tc h i  Gammi C l u b  
Minnesota Po i n t  L ig hthouse 
Munger Terrace 
Traphagen , Ol i ver G. Hou se 
Hu l l -Rust , tlahon i ng Open P i t  Iron tli ne 
Longyear ,  E .  J .  F i rst  
Di amond Dri l l  S i te 
tlounta i n  I ron tl i ne 
Kettl e Fa l l s  Ho tel 
Soundan Iron M i ne 

Roseau County 

None 

A c u l tu ra l resource su rvey for prehi stor i c  and h i stor ic  s i tes has not been made in the transm i s ­
s i on corr i do r .  However , cu l tura l resou rces have been l ocated i n  another transm i s s io n  corr i dor 
wh i c h  para l l e l s  portions of the proposed corridor . 4 4 These resources i n c l ude ear l y  tra i l s  a nd 
roads , ear l y  l ogg i ng camps , h i storic structures , a preh i stor i c  camp , and a h i stori c/proto­
h i sto r i c  I nd i an bur ia l  s i te . 4 4  Therefore , it seems l i ke l y  that these same ki nds of resource 
and others may a l so occu r  a l ong  the proposed NSP corri dor . (See Sec . 4 . 6 ) 

3 . 8 REG IONAL POPULAT ION D ISTR I BUT ION AND SOC IAL PROF I L E  

3 . 8 . 1  Demography of the Area 

3 . 8 . 1 . 1  General Character i s t i c s  

F i gure 3 . 1  presents the area w i th i n  approx imatel y 5 0  mi  ( 8 0  km) from the proposed tra n sm i s s i on 
l i ne . Th i s  area i nc l udes part of s i x  cou n ties  i n  north-centra l M i nnesota . Ta b l e 3 . 1 7  l i sts 
the 1 970 popu l at ion  of t he s i x  cou n t i es and the projections  for 1 980 , 1 990 , and 2000 . 4 5 , 4 6 
I-Ji th the exception of the c i ty of Du l u th , wh i c h  l i es a bout 50 mi l es sou th of the Forbes area , 
there are no other urban concentra t i on s  greater than 25 , 000 peopl e wi thi n 50 m i l es (80  km ) of 
the transmi s s i on l i ne . 

3 . 8 . 1 . 2  Growth Dynami c s  

Ta b l e  3 . 1 7  presen ts i nformat ion  on the reg i onal  growth dynam i c s  o f  the cou nt ies  that are w i t h i n  
the 50-m i l e  (80-km ) zone . 4 5  The popu l at ion  s i ze i n  a l l the cou n t i es except Bel tram i dec l i ned 
between 1 960 and 1 97 0 ,  wi th Be l tram i exper i enc i ng a 1 2 . 6% i ncrease dur ing  the same t ime . 4 7  The 
future popu l a t ions  i n  the 50-m i l e (80-km )  zone are projected to i ncrease by about 25-40% i n  
Bel trami , 4 6 , 4 8 to rema i n  the same or show a s l i g ht i ncrease i n  I ta sc a ,  Kooch i c h i ng , Lake of the 
Woods , and Roseau , wh i l e  St. Lou i s  i s  expected to fa l l  about f i ve percen t . 4 6  Mo st  of t he 
i ncrease i s  expected i n  the a rea between 3 0  and 50 m i l es ( 48 -80 km) from the l i ne around t he 
c i ty of Bem i dj i ,  wherea s the popu l at i on i n crease c l o se to the l i ne i s  expected to be sma l l ,  i f  
any.  

3 . 8 . 2  Commun i ty Cha racteri st i c s  

Th i s  d i scu s s ion  of  commu n i ty c haracter i st i cs i s  presented i n  terms o f  settl ement  pa ttern a nd 
soc ia l , economic ,  and po l i t ica l  orga n i zation s .  I t  wi l l  center o n  the four separate network 
areas i nd i cated in F i gure 2 . 1 . These areas were se l ec ted for more i n ten s i ve study becau se they 
wi l l  pro bab l y rec e i ve the mos t  d i rect impacts of the transm i ss i on l i ne  construction  and opera tion . 
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Tab l e  3 . 1 7 . 1 970 Pop u l ations  and Projec ted Popu l ations  fo r the S ix-County 
Area a l ong the Proposed Tranmi s s i o n  L i ne Ro utea 

1 960-1 970 
Po pul ation  1 970 1 980 1 990 2000 

Co unty C hange Popu l ation  Estima te Estima te Es timate 

Bel trami +2 , 948 2 6 , 373 3 0 , 200 34 , 300 37 , 900 

I tasca - 2 , 47 6  35 , 530 36 , 600  37 , 700 36 , 400 

Kooc h ich i ng - 1 , 059 1 7 , 1 3 1 1 7 , 800 1 8 , 400 1 7 , 800 

La ke o f  the Woods -3 1 7 3 , 987 4 , 200  4 , 300 4 , 200 

Roseau - 585 1 1  , 567 1 2 , 1 00 1 2 , 700 1 2 , 800 

S t .  Lo u i s  - 1 0 , 895 220 , 693 21 7 , 1 00 2 1 5 , 000 21 0 , 000 

aFrom " County and C i ty Data Boo k ,  1 97 2 , " U.  S.  Dept .  of Commerc e ,  "Mi nnesota 
Popul at ion  Project ions : 1 970-2000 , "  Mi nnesota State Pl a n n i ng Agency , 1 97 5 ,  and 
" Pocket Data Boo k ,  1 97 5 , " State Pl a nn i ng Agency . 

Base data presented i n  thi s secti on are derived from l ocal  and state agencies  and 1 970 cen s u s  
i n formati on .  

3 . 8 . 2 . 1  Settl ement Pa ttern 

The settl ement pattern throughout the 50-mi l e  ( 80 km ) zone i s  predomi nantl y rura l  wi th di spersed 
farmsteads , a l though sma l l popu l ati on concentrations  may be i denti fied as the towns of Warroad , 
W i l l i ams , B i g  Fa l l s ,  Was hki s h ,  and Effi e ,  wh ich  are in Networks 2 ,  3 ,  an d 4 .  I n  Network 1 ,  the 
majori ty o f  the popu l a t ion i s  concen trated wi th i n  the towns of H i bb i ng and C h i shol m ,  as  we l l  as  
Mounta i n  I ron , V i rg i n i a  an d Eve l eth . Tab l e  3 . 1 8  provi des i n formation  on the popu l at ion s  of 
these settl ements in  1 970 and the estimated pop u l ati on for 1 976 .  Wi th few except ions , the 
n umbers of peop l e l i v i ng i n  these settl ements appear to be s tabl e or dec l i n i ng ; on l y  a few towns 
are projected to experi ence s ubstant ia l  growth . At l east  three-qua rters of the 1 9 70 res i dents 
of I tasca , Kooch i ch i n g , Lake of the Woods ,  Rosea u , and S t .  Lou i s  Coun t i es had re s i ded in the 
same county for a t  l east fi ve years . The majority of homes in  the project area were owner­
occupied  in 1 970 , rang ing  from 74% to 84% . 4 9  

Numerous commerc i a l - i ndus tri a l  areas are l ocated near the urban centers and are more thorough ly  
di scussed i n  Sect ion 3 . 8 . 2 . 3 .  Howeve r ,  some scattered b u s i nesses are al so found a l ong the major 
h i g hways . Ra i l roads , a i rports , and major h i g hways are al so l ocated al ong the proposed route . 

3 . 8 . 2 . 2  Soc i a l Organ i za ti on 

Wi th i n  the s i x -county area , the average 1 970 househol d i nc l uded 3 . 3  members . 4 5 Th i s  pattern 
comb i ned wi th county cen sus  data s uggests that most househol ds were composed of fami l i es that 
i nc l ude c h i l dren and both paren ts . Beca use the popu l ation  and area of res i dence in the project 
area ( see Secs . 3 . 8 . 1  and 3 . 8 . 2 . 1 )  appear to be re l ati ve l y  stabl e ,  i n terpersonal re l ations h i ps 
and k i n s h i p  are an important part of the soc i a l  organi za ti on i n  some l ocal  settl emen ts . These 
charac te ri s tics may be of parti c u l a r  i mportance in the organ i zation of the smal l er rura l  towns . 

3 . 8 . 2 . 3  I ndustri a l  Organ i zation  

The  econom i c  base  for  the  s i x-county a rea has s h i fted away from agri cu l ture.  Wi th i n  the a re a ,  
l ess than 1 8% o f  the total n umber of peopl e empl oyed i n  1 970 were st i l l  i nvo l ved i n  agri c u l ture .  
The h i gher percen tage o f  agr icu l tura l  empl oyment  was l ocated i n  Network 3 and 4 . 4 9  The major  
empl oyment  category varies throughout the  s ix  counti e s .  I n  St .  Lou i s  County ,  a l most 45% of the 
workforce are wh i te col l ar workers ( profe s s i ona l , manageri a l , and s a l es and c l er ica l ) .  I n  
Be l trami a n d  I tasca Counti es , the major empl oyment category i s  government ( 37 . 2% a n d  2 4 . 1 % ,  
respecti ve l y )  wi th profe s s i ona l ,  manageria l  and who l es a l e  and reta i l  trade fol l owi ng cl osely  i n  
pe rcent empl oyed . Both i n  Kooch i c h i n g  and Roseau Coun ties , the majo ri ty of workers are emp l oyed 
in man ufacturing  ( 40 . 5  and 24 . 5% ) .  Thi s may be due to the pu l p  and paper i n du stry establ i shed 
wi th in  th i s  county .  The major  empl oyers of Lake of the Woods County are profess ional , manageria l  
( 2 6 . 1 % )  and  gove rnment  ( 25 . 5% ) . 4 5  
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Ta b l e 3 . 1 8 .  Popu l at ion  S i ze i n  Settl ements 
of the S i x -Cou n ty Areaa 

1 970 1 976  
County Town Popu l at ion  Estima te 

Bel trami Bem i dj i 1 1  , 490 1 1  , 41 5 
Bl ackduck 595 765 
Funkl ey 1 9  2 1  
Kel l i her 289 309 
Tens tri ke 1 39 225 
Turtl e R i ver 50 51 
Wa s h k i s h  1 38 200 

I tasca Big  Fork 399 493 
Cool ey 33  NA 
Effie  1 65 1 84 
Keewa ti n 1 , 382 1 , 479 
Nashwauk  1 , 34 1  1 , 350 

Koochi  ch i  ng B i g  Fa l l s  534 544 
I n ternationa l  Fal l s  6 , 439 5 , 970 
L i ttl e Fork 824 808 
Mi zpa h 1 1 8  94 
North home 351  276 
S .  I n t ' l Fal l s  2 , 1 1 6  2 , 489 

Lake of the Baudette 1 , 547 1 , 347 
Woods Wi 1 1  i ams 220 257 

Roseau Rooseve 1 t 1 04 1 30 
Rosea u  2 , 552 2 , 439 
Warroad 1 , 086 1 , 295 

St .  Lou i s Buh l  1 , 303 1 , 366 
Ch i s ho l m  5 , 9 1 3 6 , 1 05 
Frank l i n  41  36 
H i bb i ng 1 6 , 1 04 1 6 , 1 26 
I ron J uncti on 1 50 1 33 
Ki nney 325 457 
Mounta i n  Iron 3 , 281 3 , 756 
V i rg i n i a  1 2 , 450 1 1 , 728 

a From " Pocket Data Boo k ,  1 975 , "  Mi nnesota State P l a n n i n g  Agency , 
and  " E st imate o f  Popu l at ion  of Subcounty Areas , "  U . S .  Dept .  of 
Commerce . 

The major i ndustries i n  the s i x-county area are centered near the county seats of Roseau , Baudette , 
Bemi dj i , I n ternati onal  Fal l s ,  and Grand Rap i ds and those of the H i bb i ng , C h i s o l m ,  V i rg i n i a  area 
and are llsted in Tab l e  3 . 1 9 . 5 0 Al so i ncl uded in th i s  tab l e  are n umbers of empl oyees and un i on 
status , where ava i l abl e .  I ndustries associ ated wi th l umber and i ron ore o r  tacon i te m i n i ng are 
domi nant . I n  addi ti on to these major i n dustries , many smal l b u s i nes ses are l ocated i n  and aroun d 
the l arger towns wh i ch a re a l on g  the proposed route . 

I n  1 97 7 ,  the annual  average empl oymen t  i n  the s i x-county area wa s 1 26 , 61 3 persons , as shown i n  
Tab l e  3 . 20 .  Unempl oymen t  ranged from 7 . 3% to 1 0 . 1 %  o f  the ava i l ab l e  l abor force . A l l of the 
counti es had a h i g her  unemp l oyment rate than the M i nnesota state average of 5 . 1 % . 5 1 

I n  1 97 0 ,  the majori ty of the empl oyed l a bor force i n  the s i x-county area worked i n  the county of 
re s i dence :  Be l trami ( 9 3 . 8% ) , I tasca ( 87 . 2% ) , kooch i c h i n g  ( 96 . 5% ) , Lake of the Woods ( 94 . 2% ) , 
Roseau ( 96 . 8% ) ,  and  S t .  L o u i s  ( 95 . 3% ) . 4 5 The average me d i an fam i l y  i ncome i n  1 970 and for the 
s i x-county area was $7 ,668 rang i n g  from $6 , 053 i n  Lake of the Woods County to $8 , 994 i n  St .  Lou i s  
County . 4 5 

I n  genera l , fami l y  i ncomes were h i gher a l on g  the southern part of the rou te , but  w i th i n  the 
ent i re project area , they were bel ow the med i an i ncome for the State of  M i nnesota ( $9 , 928) . 4 5 
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Tab l e 3 . 1 9 .  Major Emp l oyers Nea r the County Sea ts and Other Large 
Towns of the S i x-County Areaa 

Empl oyment Category 

M i n i ng 

U . S .  Steel Corp . 
J & L Steel Corp . 
Ha nna f1i n i ng Co . 
U . S .  Steel Corp . 
R h ude & Fryberger 
H i b b i ng Taconi te Co . 
U . S .  Steel Co r p .  
Jones a nd L a u g h l i n  Steel 
Northern Mi n i ng Eq u i pment Co . 

Lumber and Paper 

Mesa b i  Da i l y  News 
W. A. F i sher Co . 
P u b l i s hers Paper 
Maturi Brothers Ti mber Co . 
Bl a n d i n  Paper Co . 
North p r i n t  Co . 
B l a nd i n  Hood Products 

C h i ef Products 
Co l e  Forest Prod ucts 
Nu-Ply Corp . 
D i c k i nson Lumber 
Corcoran Ti mber Co . 
Bo i se Ca scade Corp . 

Green Forest Products 

Other 

C l uett Peabody Co . ,  I n c . 
Da i l y Jo urnal 
Staver F o u ndry 
Lambert I n d u s tri e s ,  I n c . 
Mesabi D r i l l  & Too l , I n c . 
Bo u bon & R u s s  

Al l State Lawn Products 

U n i ted W i l d  R i ce Co . 
Abe W .  Mathews En g r .  Co . 

L & M R a d i a tor 
J & J I n d u s tr i e s  

Northern D u c t i l e  

I r a thane Sys tems 

Am .  L i nen Co . 
Po l ar i s  I n d u s t r i e s  I n c . 
Ro seau D i esel 
Ro seau C h i l dren ' s  Home 
O . K . Ma c h i ne Co . 

Northrup K i n g  & Co . 
C i t i zens State Ba n k  
Roseau Hos p i ta l  
Ro seau Farm Service 
Ba udette Air Force Base 
Rowe l l Lab 
B em i d j i  P u b l i c  Schoo l s 
Bem i dj i State Un i vers i ty 

Thorso n ,  I n c . 
Core Craft 
Northern Central Door Co . 
Bem i d j i  Woo l en M i l l s  
R i c  J i g  Tac k l e ,  I n c . 
Hol i day I n n  
R e x  Hotel 
C o n t i nental Te l e phone Co . 
P a u l  A. Laurence Co . 

Product/Ser v i c e  

I ron Ore/Tacon i te 
I ron Ore 
I ron Ore/Tacon i te 
I ron Ore/Tacon i te 
I ron Ore 
Ta con i te 
I ron Ore 
I ron Ore 
M i n i ng Equ i pment 

Pr i nt i n g  
Pr i n t i ng 
C h i pboard 
Ti mber Products 
Coated Paper 
P r i n t i ng 
Wa ferboa rd 

Pool Ta bl es 
Snow Fenc i ng 
Hardboard 
P u l pwood , Lumber 
Wood F i ber Ch i ps 
Paper and 

B u i l d i ng Products 
Sawmi l l  

Garments 
Newspaper 
Ca sti ngs 
Heaters 
Tw i s t  D r i l l s  
Excava t i ng 

and Ma so nry 
Cu t, Sew, and 

As sembl y 
Wi l d  R i ce 
I n d .  and Corrm. 

Eq u i pment 
R a d i a tor Cores 
Metal Ca s t i ng­

Bra ke L i n i ng s  
I ron Ca s t i ng­

Brake L i n i ng s  
El a stomer i c  po l y .  

casti n g s ,  mol ded 
L i nen Serv i c e  
Snowmo b i l  e s  
L o n g  D i stance Haul i ng 
Hea l th Care 
Farm E q u i pment 

Pl umb i ng 
Gra s s  Seeds 
Ba n k  
Nurs i ng Care 
Farm Equ i pme nt 
Mil  i tary 
Pharmaceuti cal 
Ed ucation 
Education 

Road Cons truc t i o n  
F i berg l a s s  Canoes 
Overhead Garage Doors 
Wood Proce s s i ng 
Fi s h i  ng L u res 
Motel 
Hotel 
Te 1 ephone 
Construc t i o n  

Total 
Employees 

4 , 000 
500 

1 , 789 
239 
1 50 
81 6 
463 
360 

55 

70 
25 
50 
25 

1 , 1 00 
59 

1 24 
30 
50 
95 

20-30 
1 2  

2 , 000 
25 

375 
29 
90 
20 
70 
30 

1 70 
30 

250 
85 
57 
75 
30 
85 

530 
34 
44 
25 
1 3  
23 

1 67 
1 4  

1 60 
70 

550 
550 

1 8- 1 50 
1 5-20 

1 3 
1 5  
60 
80 
45 
25  

4-74 

U n i o n  
Aff i l  i a ti o n 

USWA 
USWA 
US\,A 
USWA 
None 
US.JA 
USWA 
Loca l USW 
None 

None 
Typogra p h i c a l  
I B A  
None 
IV PMW 
ITU & I PGCU 
Loca l C & I 

of Am .  
None 
None 
IWWA 
None 
None 
AFL - C I O  

tJone 

ACWA 
ITU 
AFL-Foundry 
None 
None 
None 

NAA 

r�one 
None 

None 
None 

lMA\, 
UAW 

None 
A F L - C I O  
None 
None 
None 

IW 
None 
None 
None 
None 
None 
Varied 
I FOMEA 
AFSCME 
Team 
None 
None 
None 
None 
M & W 
M & W 
None 

V i rg i n i a  
V i rg i n i a  
H i b b i n g  
H i bb i n g 
H i b b i ng 
H i bb i ng 
C h i s hol m 
C h i s h o l m  
H i bb i ng 

C i ty 

V i rg i n i a  
V i rg i n i a  
V i rg i n i a  
C h i s h o l m 
Grand Rap ds 
Grand Rap ds 
Grand Rap ds 

Grand Rap i ds 
Grand Rap i ds 
Bem i d j i  
Bem i d j i  
Bemi d j  i 
I n terna t i onal Fal l s  

L i ttl efork 

V i r g i n i a  
I n ternational  Fal l s  
V i rg i n i a  
V i rg i n i a  
C h i s h o l m  
C h i s h o l m  

C h i s ho l m  

Grand Rap i d s  
H i bb i ng 

H i b b i ng 
H i bb i ng 

H i bb i ng 

H i b b i ng 

H i bb i ng 
Roseau 
Roseau 
Roseau 
Ro seau 

Rosea u 
Roseau 
Roseau 
Ro seau 
Baudette 
Baudette 
Bem i d j i 
Bemidj i 

Bem i dj i 
Bem i dj i 
Bem i d j i 
Bemi dj i 
I n terna ti ona 1 Fal l s 
I n terna t i o n a l  Fal l s  
I n ternat i onal Fal l s  
I nte rna t i onal Fal l s  
Interna t i onal Fal l s 

aFrom " I n terna t i onal Fa l l s ,  Bemiddj i ,  Ba udette , Ro s ea u ,  Grand Ra p i d s ,  C h i shol m ,  H i bb i ng and V i rg i n i a  
COllJ1lu n i ty Prof i l es , "  M i n n .  Dept.  o f  Econom i c  Deve l o pmen t .  
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Ta b l e 3 . 20 .  1 97 7  County Empl oyment Character ist ics  ( annual  averages ) a 

Character i s t i c  Bel trami I tasca 

Labor Force 1 2 , 798 1 7 , 527 

Empl oyment 1 1 ,86 1  1 5 , 763 

Unempl oyment 937 1 , 764 

Unempl oyment Ra te 7 . 3% 1 0. 1 % 

S i x-County La bor Force - 1 38 , 086 
S i x-Co unty 1 97 7  Empl oyment - 1 26 , 61 3  
S i x  County Unempl oyed - 1 1 , 47 3  

Count,}:: 

Kooch i c h i ng Lake of the Woods Roseau 

7 , 661  1 , 854 5 , 490 

7 , 1 1 8  1 , 7 1 5 4 , 924 

543 1 39 566 

7 . 1  % 7 . 5% 1 0 . 3% 

St .  Lou i s  

9 2 , 756 

85 , 232  

7 , 524 

8 . 1  % 

a From "Mi nnesota County Labor Estimates , "  Mi nnesota Department of Empl oyment Serv i ces , 1 978 . 

3 . 8 . 2 . 4  Pol i ti ca l  Organ i zat ion  

The  popu l ati on o f  the  proposed route i s  l ocated enti re l y  w i th i n  the  pol i ti ca l  juri sdi ction of 
the State of Mi nnesota . The peop le  in  th i s  area expected to recei ve the majori ty of the impacts 
are l ocated i n  Bel trami , I ta s ca , Kooch i c h i n g , Lake of the Woods , Roseau , and S t .  Lou i s  Count ies . 
These counties have a county board o f  commi s s i oners form of government .  County governments are 
res pons i bl e  for ma i n ta i n i ng roads , schoo l s ,  hospi ta l s ,  and other serv i ces . Al l of the counti es 
fal l in one of three state reg i onal  deve l opment  commi s s i ons  (as i nd i cated in Tab l e  3 . 2 1 ) ,  and 
two of the counties  have e i ther a p l ann i n g  offi ce or a county pl anner ( S t .  Lou i s  Co. and Lake of 
the Woods Co . ,  res pecti ve l y ) . 

Tabl e 3 . 2 1 . P l anni ng  Commi s s i ons and Loc a l  Regu l at ions  i n  the S i x-County Areaa 

Governing Body 

Be l trami County 

Itasca County 
B i g  Fork 
Effie 
Coo l ey 
Keewa t i n  
Nashwauk 

Kooc h i c h i ng County 
B i g  Fal l s  
L i ttlefork 
International Fal l s  
Mi zpah 
Northome 
s. I n ternational Fal l s  

Lake o f  the Woods County 
Baudette 
W i l l  i ams 

Roseau County 
Rooseve l t  
Roseau 
Wa rroad 

St. Louis County 
Suh1 
C h i s ho l m  
Frankl i n  
H i bbi ng 
Iron Junction 
Ki nney 
Mountain Iron 
V i rg i n i a  

Planning 
Corrrni s s l on 

Zon i ng 
Ordnance 

No 

Ves 
No 
No 
No 
No 
No 

Ves 
No 
No 
Ves 
No 
No 
Ves 

No 
? 
? 

No 
? 

Ves 

Ves 
No 
Ves 
No 
No 
Ves 

Subd i v i s i o n  
Regul ations 

Ves 

Ves 

Ves 

No 

No 

Ves 

Mobi l e  Home 
Regulations 

Ves 

Ves 

No 

No 

a
Oerived from R .  Snyder, J. Jannetta , and W. Schaubl e ,  "0rga n i :;:ati onal Arrangements for County 
Pl ann i ng , "  Speci a l  Rept. 48, Agricul ture Ext. Service, Uni v .  of Hi n n q  1 976;  R. Snyder et a 1 . ,  
uLand Use Contro l s  by M i nnesota Count i es , "  Ext. Fol der 291 , Agricul ture Ext. Service, 1 976 ; 
and Letter from Steve Krmpoti ch, Arrowhead Regional Development COOII1i ss i o n ,  Dul uth,  MN, to 
Ka th i e  Hoekstra, Argonne National Laboratory , Argonne, I L ,  3 Apri l  1 975. 

b
Arrowhead Regional DevelolEent Corrm i s s i o n .  

CHeadwaters Regional DevelolEent COOII1i ss i on .  
d

Northwest Regional Development CO!I1I1i ss i o n .  
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4 .  ENV I RONMENTAL IMPACTS OF THE  PROPOSED PROJ ECT 

4 . 1  IMPACTS O N  THE  LAND AND LAND USE  

4 . 1 . 1  Geol ogy 

The bedrock i n  the a rea to be traversed by the transmi s s i on l i ne i s  Precambri an  metamorph i c  
roc ks , i nc l udi ng a two-mi l e  wi de bel t of " i ron-formati on " near H i bb i ng . 1 , 2 The transmi s s i o n  
l i ne i s  not expected to i nterfere wi th exi s t i n g  i ron mi n i ng operati ons  because the mi n i ng companies  
have coopera ted o n  t he r i g ht-of-way a l i g nmen t  route . 3  

The i mpacts o n  s urfi c i a l  geol o g i c  depos i ts a re expected to be mi n i ma l . Peat i s  not presently 
mi ned in  t h i s  area but i s  a potenti a l  energy source . Because the peat depos i ts extend over a 
vast area of northern Mi nnesota , the transmi s s i on l i ne wi l l  not i n te rfere wi th the general 
expl o i tation of th i s  resource . 

Impacts due to geol o g i c  proces ses , i nc l udi ng earthquakes , l andsl i des , and stream eros i on ,  are 
expected to be mi n i mal . The a rea i s  not sei smi cal l y  act i ve .  Cons tructi on i nvol ves n o  l arge 
l and d i s turbance . Wi n te r  work ( 70% ) w i l l  mi n i mi ze e ros i on .  

4 . 1 . 2  Soi l s  

4 . 1 . 2 . 1  Constructi o n  Effects 

The areal extent a nd sever i ty of s o i l d i sturbance resu l t i ng from project construct ion  acti v i t i es 
wi l l  be strong ly  i nfl uenced by the extent that r i g ht-of-way cl ear i ng and tower-founda t i o n  
cons truct i on i s  accompl i s hed duri ng t h e  w i n ter season . Duri n g  a fi e l d  i ns pect i o n  tr i p  ( February 
1 978 ) , the s taff o bserved w i n ter ROW c l ear i ng and tower-base constructi o n  i n  terra i n  somewhat 
s i mi l ar to that of the project area . The mi n i ma l  so i l  d i s turbance assoc i a ted w i th the observed 
acti v i t i es was i mpress i ve .  

The app l i cant  has i nd i cated that about 7 0  percent of  the proposed transmi s s i on ROW wi l l  be 
cl eared duri ng the two w i n ter seasons of the con struction  peri od ( ER Supp . , Resp .  to Q .  25 ) .  
Fu rther noted , however , wa s that t he e xten t of w i n ter c l eari n g  wi l l  be conti ngent o n  the t i me 
per i od duri ng wh i c h  the frozen surface wi l l  s upport ROW cl eari ng equi pment . The l and surface 
wi th i n  segments of the ROW sel ected for w i nter c l ea r i n g  are predomi nate l y  orga n i c  ( peat )  and 
poor ly  dra i ned mi neral so i l s  ( see Sec . 3 . 2 . 1 ) .  I n  the event that a mi l d  w i n ter l i mi ts s o i l  
fro s t  format ion  or otherwi se causes a s horten i ng of the wi n ter c l earing per i od , more s ummer 
c l eari n g  wi l l  be neces sary . The a pp l i ca nt wi l l  " probab ly  u pgrade exi st i ng s k i d d i n g  tra i l s ,  
forest l ogg i n g  roads and d i tch grades"  to maximi ze poi nts of  access to the ROW . Where feas i bl e  
access i s  not ava i l abl e ,  a ccess roads wi l l  be cons tructed wi th i n  the ROW to faci l i ta te cl ear i ng 
i n  e i ther or both d i rect ions  from po i n ts of e x i s t i n g  acces s ( ER Supp . , Res p .  to Q .  28) . I n  v i ew 
of the unstab l e character of s urface s o i l s  i n  a reas schedu l ed for wi nter c l earance , the necess i ty 
for operati n g  heavy equi pment i n  s uch  areas duri ng warm seasons i n  order to meet construct i o n  
deadl i nes wou l d  res u l t i n  severe so i l d i s turbances . 

The north-south segment of the ROW i mmed i a te l y  wes t of Warroad and a conti guous 1 7-mi l e  ( 2 7  km) 
segmen t that extends easterl y through  Ro seau County ( see F i g . 2 . 1 ) is schedu l ed for warm season 
c l earance ( ER Supp . ,  Res p .  to Q. 2 5 ) . Access to the ROW is re l ati ve ly  goo d ;  thus so i l d i s turbances 
wi l l  be essenti a l l y  l i m i ted to the ROW . About 1 2  percent of th i s  port ion  of the ROW cons i s ts of 
agri cu l tural crop l and ; howeve r ,  the rema i nder is genera l l y  poorly drai ned and cl ear i n g  o perati ons 
can be expected to cause severe , l ocal  d i sturbance of  s u rface mi neral and organ i c  so i l s .  

The 1 4 -mi l e  ( 38 km) segment of ROW e xtendi ng northwesterl y from the Forbes s ubstati on through 
the H i bbi ngs a rea is l i kewi se schedu l ed to be c l eared duri n g  the warm seasons . Access areas are 
genera l l y  wel l dra i ned ( see Ne twork 1 ,  Sec . 3 . 2 . 1 )  a nd upl and forest types are more extens i ve 
than l owl and commun i ti es .  Cl eari ng of the l ow l a nd portions  of the ROW wi l l  severe ly  d i sturb 
so i l s .  I n  general , c l ear i n g  o f  up l and vegeta t i o n  i s  expected to cause more moderate d i sturbance 
of  so i l s .  E xceptions  wi l l  be those i nstances that i nvol ve cl eari ng steep s l opes of the rough 
terra i n  .occurr i n g  in  thi s area , thus i ncrea s i n g  the ero s i on potent ia l  of affected area s . 

4-1  



4-2 

Whi l e  cl eari ng  in  l owl and areas causes s evere soi l d i sturbance , the general l y  moi st condi t i ons 
of s u rface materi al s and the l i mi ted re l i ef  in the area precl udes a serious eros i on hazard . 
Areas adjacent to wa terways wi l l  be s e l ecti vel y cl eared to mi n imi ze s o i l  impac ts ( ER ,  Sec . 2 . 1 . 4 . 3 . 1 ) .  

Based on the o ptimal  s paci ng , the project wi l l  requi re construction  of a bout 800 towers ( ER ,  
Sec . 2 . 1 . 2 . 3 ) ; about 2 0  percent o f  the towers wi l l  b e  sel f-support i ng steel s tructures and about 
80 percent  wi l l  be guyed a l umi num s tructures . The foundation  for the l a tter s tructure wi l l  
con s i s t  of e i ther hel i x  s c rew anchor assembl i es ( s ee F i g .  2 . 5 )  or fa bricated s teel gri l l ages 
( Fi g .  2 . 6 ) . The i ns ta l l a t ion  of screw anchor as sembl i es requ i res no excavation  and these 
assembl i es wi l l  be used wherever pos s i b l e .  The steel gri l l a ge foundat ions wi l l  enta i l  excavation  
but  i nstal l a ti ons wi l l  genera l l y  be l i mi ted to upl and areas where surface materi a l s i nc l ude 
boul der depos i ts .  The amount of excavation for i n s ta l l ation  of a gri l l a ge founda t i on and anchor 
pl ates wi l l  vary ,  ran g i n g  up  to 40 c u b i c  yards ( 31 m 3 )  per towe r .  Excavated materia l s wi l l  
genera l l y  be used as bac kfi l l  over the i ns ta l l ed s tructures . Towers a nd gri l l age foundat ions 
wi l l  be prea ssembl ed and trans ported to the s i te by hel i ocopter .  Thus , add i t i onal  so i l impacts 
resu l t i n g  from g uyed tower construction  wi l l  be primari l y  l i mi ted to compaction  and s urface 
d i sturbance caused by movement of tracked or rubber ti red veh i c l es used for i n s ta l l a tion  of the 
screw anchor and s teel  gri l l age foundati ons . During wi nter constructi on , s uch act i vi ties wou l d  
have negl i g i b l e  effects o n  soi l s .  Construction during  other seasons wi l l  res u l t i n  more severe 
so i l i mpacts , espec i a l l y  i n  areas of poorly drai ned so i l s  traversed by hea vy construction  equ i p-
men t .  Add i ti ona l l y ,  project activ i ties i n  the l i m ited moderate-to-steep terra i n  occurring  i n  
the ROW wi l l  resu l t i n  corres pond i ng l y  i nc reased soi l eros ion  potenti a l . 

Ma teri a l s  for the sel f-supporti ng  s tee l towers wi l l  be haul ed to the s i te and assemb l ed . I n  
some i nstances , the area t o  b e  used a s  a tower base wi l l  have t o  be l eve l ed and up  t o  0 . 5  acre 
( 0 . 2  h a l  o f  l a nd may be severe l y  d i sturbed . I n  any even t ,  the yard i ng area requi red for assembl i n g  
t h e  tower wi l l  requi re a bout the same amount o f  s pace ( E R ,  Sec . 2 . 1 . 4 . 3 . 3 ) . A s  i nd i cated b y  the 
appl i cant ( ER ,  Fi g .  2 . 1 -4 ) , tower foundation  spec i fications  are vari ab l e .  The vol ume of soi l 
excavated duri ng fou ndat i on construction wi l l  range from 21 to 87 cub ic  yards ( 1 6-66 m 3 )  per 
towe r .  The e xcava ted mater i a l  wi l l  be s u bsequent ly  graded even l y  around the s i te or hau l ed away 
( ER ,  Sec . 2 . 1 . 4 . 3 . 2 ) . 

So i l s  of a ccess ro utes and the ROW w i l l be further compacted and otherwi se d i s turbed duri ng  
" conductor s tr i n g i n g "  acti v i t i es . The  operat ion wi l l  enta i l  equi pment set-ups a t  s ucces s i ve 
two- to four-mi l e  ( 3 -6 km) i nterva l s  throughout the ROW . I n  total , the soi l impacts res u l ti ng 
from winter construction wi l l  l i ke l y  be of a mi nor nature ; however , those i ncurred during  warm­
season construction may be so severe as to warrant a l ter ing  or reschedu l i n g  certa i n  construction  
acti vi t i es . 

The Mi nnesota Envi ronmental Qua l i ty Board has promu l ga ted several requ i rements for the app l i cant 
wi th res pect to project-re l ated soi l d i sturbances , s ummari zed as fo l l owS . 4  

1 .  I f  ero s i o n  potenti a l  exi sts a s  the res u l t  o f  severe ground di sturbance caused by c l eari ng  
or l i ne constructi on , the a ffected area s ha l l be seeded as necessary wi th pl ant s pec ies 
that wi l l  mos t  ra p i d l y  contro l eros ion . 

2 .  Access and serv i ce roads s ha l l be ma i nta i ned to control soi l eros i o n .  

3 .  Movement of heavy equi pment i n  cropl and s ha l l b e  kept t o  a mi n imum a n d  compacted soi l s ha l l 
be res tored as near to i ts ori g i na l  cond i ti on as poss i b l e .  

4 .  Topsoi l o f  tower foundati on s i tes l ocated i n  cropl and s ha l l b e  removed , s tockpi l ed duri ng , 
and repl aced fo l l owing  construction acti v i ties , and s eeded i f  so des i gnated i n  cond i ti ons 
o f  ea seme n t .  Subso i l  materia l s s hal l not be s pread on adjacent cropl ands un l es s  approved 
by the l a ndowner .  

5 .  Di s turbed s tream banks shal l b e  s tabi l i zed and immed i ately rec l a i med to prevent unnecessary 
ero s i o n . 

4 . 1 . 2 . 2  Operational  E ffects 

Fo l l owing  construction c l eanup a nd as necessary ,  d i s turbed port i ons  of the ROW and temporary 
access roads o f  no future uti l i ty wi l l  be graded to restore na tura l  ground s urfaces ( E R ,  Sec . 2 . 1 . 5 ) . 
The graded s urfaces wi l l  be seeded wi th appropri ate pl ant speci es i n  accord wi th easement  agree­
ments ( i f  any )  and compat i bi l i ty wi th safe operation  of the transmi s s i on l i ne . The objecti ve of 
such acti vi t ies  i s  to sta b i l i ze the d i s turbed areas and m i n i mi ze ero s i on . 
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I n  the event tha t natura l  ( tornadoes , ice  storms , etc . ) or ma n-i nduced ( vanda l i sm )  phenomena 
cause exten s i ve structu ra l  damage to the tran smiss ion  l i ne , various k i nd s  and numbers of heavy 
equ i pment wi l l  be requ i red to repa i r  the fac i l i ty .  The area l extent and i nten s i ty of so i l  
d i s turbance wi l l  be prima ri l y  dependent o n  the l ength of damaged l i ne , access ava i l ab i l i ty ,  a nd 
the nature and condition  o f  a ffected so i l s .  However , rou tine  act i v i ti e s  a ssociated with  l i ne 
o peration  wi l l  l i ke l y  have on l y mi nor adverse effects on soi l s .  Annual onsi te i n specti on of 
towers wi l l  be accompl i shed ei ther on  foot  or by truck  or snowmo bi l e  ( ER Supp . , Resp . to Q .  
2 6 ) . A t  three t o  five year i n terva l s ,  boom tru c ks norma l l y  a ssoci a ted with tree trimmi n g  a nd 
truck-mounted sprayers wi l l  be u sed to control vegetation  i n  the ROW . I f  properl y sched u l ed 
and superv i sed ,  such activ i t ies  wi l l  l i ke l y  cause on l y  mi nor soi l  d i sturbance s .  

4 . 1 . 3  Agricu l ture a nd Forestry 

Duri ng construct i on a bout 4335 acres ( 1 7 54  ha l of the proposed right -of-way wi l l  be d i sturbed . 
On l y  a bou t 3% or a bout 1 35 acres ( 5 5  ha l of the ROW i s  consi dered to be agr i cu l tural l and , 
i nc l u d i ng cu l tiva ted and pa sture l an d .  S i nce  the centerl ine  of t h e  proposed route ha s n o t  yet 
been sel ected , nei ther the a pp l i ca nt nor the staff can determ i ne the exac t  k ind  or va l ue of 
c rops or l iv estock presentl y being produced on l and  wi thi n  the rig ht-of-way .  However , produc­
t i on w i l l  only be l ost for o ne yea r a t  the most duri ng construction  and is  expected to return 
to near normal thereafter .  F i gure 4 . 1  characteri zes the  potentia l  for h i g h  and med i um agricul ­
tural product i v i ty for thi s a rea of t� i nnesota . Most o f  the l a nd wi th i n  the rig ht-of-�Iay has 
l ow producti v i ty potenti a l  a s  agric u l tura l l and ; therefore , the l oss  i s  consi dered to be 
m i n ima l . 

A total of 2430 acres ( 983  ha l of forested l and wi l l  be cl eared , of wh ich  1 340 acres ( 54 2  ha l 
a re i n  ei ther a spen or s pruce .  F i gure 4 . 2  c hara cter i zes  the potentia l  for h i g h  a nd medi um 
produc t i v i ty for forest growt h .  As with agricul tura l producti v i ty ,  the potentia l for mo st 
l ands i s  rel at ivel y l ow in  compari son to western and southern portions of M i n nesota . 

The appl i ca n t  has  c ommi tted to ma k i ng a ser i ou s  effort to hav i ng the trees tha t are cut sal vaged , 
rather than bu rned . But i n  many area s ,  acces s i b i l i ty probl ems ma ke it economica l l y  unfea s i b l e  
for the t imber t o  b e  saved . S i nce  the centerl ine  has yet to be estab l i shed , the va l ue of 
t imber and the qua nt ity that wi l l  be sa l v aged and that wh i ch wi l l  be burned cannot be determi ned . 

As di scu s sed i n  Section  3 . 1 . 1 , mos t  of the l and  wi thi n the right-of-way wi l l  be state-owned , 
with  most l ocated i n  one of the four  state forests .  However , even i f  the assumption i s  made 
that all forested l ands crossed by  the  right-of-way are  wi thi n  state forests , the  l os s  wou l d  
onl y equal l ess  than one-tenth o f  one percent of a l l state forest l ands . It s ho u l d  be recogn i zed , 
however ,  that thi s l os s  of l and  for timber production  i s  a perma nent one un l ess  the transm i s s i o n  
l in e  i s  removed sometime i n  t h e  futu re . 

4 . 2  IMPACTS O N  WATER USE  

4 . 2 . 1  Construction  Effects 

None of the s treams to be cros sed by the proposed l i ne serves 
serv ice  water ; thu s no impact i s  a nt i c i pa ted in t h i s  rega rd . 
e nco�ntered when s panning  streams during construction  inc l ude 
f i sh i ng , canoe ing  or boa t i ng , and  esthetic  recreati o n .  

as  a source  o f  mun i c i pa l - i ndustrial  
S hort-term impacts typ i ca l l y  
tempora ry divers i on o f  u se for 

Accord i ng to hydro l og i st s  from the H i n nesota Department of Natural Resou rces , the dra i nage 
systems in northern Hinnesota a re u n l i ke the norma l ri veri ne s i tuation of wel l def i ned river 
val l eys a nd fl oodp l a i n s .  The a rea ha s m i n ima l rel ief a n d  fl oodp l a i ns can encompas s  areas mi l es 
from the ri ver or stream i tsel f .  When fl ood i ng occurs on  streams a n d  r ivers i n  thi s  a rea , the 
resul t  is a l ow ve l oc i ty ,  pond i ng s i tuat ion  spreading  out from the natura l river channel for 
severa l feet to , i n  some a rea s ,  mi l es .  

The a ppl i cant estimates that t he northern two-third s  o f  the l i ne i s  l ocated i n  a n  area where 
fl oodpl a i n s  may occur.  It  is  impractical  to move the l i ne a avo i d  thi s area s i nce it  i s  
estimated to encompa ss t he surrounding  7 600 mi 2 ( 1 . 97 x 1 04 km2 )  o f  bog . 

No rthern States Power Company u sed the F l ood Hazard Bounda ry �laps  prepared by the U .  S .  Depart­
ment of HOUS i ng and Urban Devel opment to l ocate some of the 1 00 year  fl oodpl a i n s .  These maps 
do not conta i n  fl oodpl a i n  i n formation  for a l l ri vers in this porti on of northern M i nnesota , 
s i n ce t h i s  i s  a remote a rea ( l ow priori ty )  and  the streams and ri vers a re of rel atively  sma l l 
s i ze .  After consu l t i ng wi th other agencies ( such a s  the M innesota Depa rtment o f  �!a tura l  Resources , 
Fl oodpl a i n s  ��nagement  Sect ion , the U .  S .  F i s h  and Wi l dl i fe Servi c e ,  and the U .  S .  Geo l o g i ca l  
Serv i ce ) , i t  was determi ned that these ma p s  conta i ned the best i nforma t i on t h a t  i s  currently 
ava i l abl e .  Thi s  pro cedure fo l l owed the proposed gu idel i nes i ssued by the Depa rtment of Energy 
pursuant to Executive  Order No . 1 1 988 - F l oodpl a i n  Man agement 43 FR . 3 1 1 08  ( 1 0 CFR 1 022 . 1 1 ) .  
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Valuable and Productive Land 

D AGRICULTURAL PRODUCTIVITY 
SOIL OF HIGH POTENTIAL [J AGRICULTURAL PRODUCTIVITY 

o SOIL OF MEDIUM POTENTIAL 

D CONCENTRATION OF ARTIFICIAL WILD 
RICE PADDIES 

F i g .  4 . 1 . Potenti al  for Agr i cu l tu ra l  Produc ti v i ty of the Soi l s .  From " Power P l ant 
S i t i n g Program , "  M i nnesota Envi ronmenta l  Qua l i ty Co unc i l .  D i agonal  l i ne 
s hows proposed transmi s s i on ro ute . 

F i g .  4 . 2 .  

Valuable and Productive Land 
: 1  FOREST PRODUCTIVITY 

LJ SOIL OF HIGH POTENTIAL 00 .. FOREST PRODUCTIVITY 

'.' SOIL OF MEDIUM POTENTIAL 

Poten ti  a 1 for Fores t Producti vi ty o f  the So i 1 s .  From " Power P l  ant 
S i ti ng P rogram , "  M i n nesota Envi ronmental Qua l i ty Counci l .  D i agonal 
l i ne s hows propos ed transmi s s i on ro ute . 
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D u e  t o  the nature of t h e  terra i n ,  t h e  vast area t o  be crossed a n d  t he i na b i l i ty t o  determ i ne 
actua l fl oodp l a i n  l ocati ons ,  even wi th a s i te v i s i t ,  the Secretary of the U .  S .  Department of 
Energy i s  cons idering  a determ i nation that the o n l y  pract i cab l e a l ternat i ve cons i stent wi th the 
l aw and the pol i cy set forth i n  Executive Order No . 1 1 988 , i s  to pl ace some of the structures 
wi t h i n  the 1 00-year fl oodpl a i n . 

Northern Sta tes Power Company has appl i ed to the M i n ne sota Department of Natura l Resources for a 
perm i t  for each wa ter cros s i ng , pursuant to that Department ' s  req u i rements .  Cop i es of those 
a pp l i cat ions  a nd t he eng i neeri ng drawi ng for eac h  permi t  is on f i l e  with the Systems Rel i a bi l i ty 
and Emergency Response Branch , D i v i s i on of Power Supp l y  and Rel i a b i l i ty ,  Office of Ut i l i ty 
Systems , Econom i c  Regu l a tory Adm i n i s trat i on , U .  S .  Department of Energy and are ava i l ab l e upon 
request for i nspec t i on . There a re no other appl icab l e state or l ocal  fl oodpl a i n  protection  
standards . 

There a re two tran sm i s s i on l i ne constructi on acti v i t ies  wh i c h  may have poten t i a l  impacts  to the 
fl oodp l a i n s  of t h i s  area of  Mi nnesota . They are the l ocation  of the structures in the fl ood ­
p l a i n  and  c l ear i ng of vega tation  i n  the fl oodpl a i n .  

The transm i s s i on structures that wi l l  be u sed for the portion  o f  the l i ne that may b e  wi thi n the 
fl oodp l a i n s  wi l l  be the guyed a l um i num s tructures u ti l i z i ng screw anchors . The erec t i on of 
these towers wi l l  not  requ i re any excava t i on . Therefore , there is no poss i b i l i ty of excavated 
mater i a l  a ffecting  water qual i ty .  

These s tructures wi l l  present very l i ttl e surface area i n  the case o f  a fl ood and wi l l  not i n  
any way restrict the fl ow o f  water during  fl ood i ng .  Further , any fl ood i ng wi l l  not b e  aggra­
vated by the presence of these s truc tu re s .  

T h e  structures themsel ves are desi g ned t o  wi thstand a fl ood i ng s i tuat ion wi thout bei n g  damaged . 

A noti c e ,  a s  requ i red by Executi ve Order No . 1 1 988 , wi l l  be pl aced i n  the Federal Regi ster to 
i nform the pub l i c  that the U .  S. Departmen t of Energy proposes to a l l ow construction  of a 
transmi s s i on l i ne , some of wh i ch wi l l  occur wi th i n  1 00-year fl oodp l a i ns . An appropriate comment 
peri od wi l l  be a l l owed for the publ i c  to ex press any concerns with  respect to th i s  proposed 
action . 

The proposed l i ne does not cros s  d i rectl y over any l ake , so water use  i n  th i s  case i s  not a 
factor . 

S i nce  the s tructu res that wi l l  be u sed i n  the bog areas do no req u i re a ny excavation , i t  i s  
anti c i pated that t here wi l l  be no impacts on grou ndwater . However , there i s  l im i ted data 
ava i l ab l e on t he g roundwater effects  of act i v i ty i n  th i s  type of an env i ronment .  Therefore , the 
appl i cant has agreed , as part of the env i ronmenta l mon i toring  progra� be i ng conducted i n  
conjunction  wi th the U .  S .  F i sh and Wi l d l i fe Servi ce ( see Sec . 5 . 3 ) ,  t o  study a ny poss i b l e 
effects on g roundwater a s  a resu l t of constructi n g  and operat i ng th i s  transm i s s i on l i n e .  

Wet l ands ( bog ) a r e  t h e  major aquat i c  habi tat type crossed by t h e  proposed tran sm i s s ion  l i n e .  
These deso l a te bog s have few human s ettl ements a n d  a l ow habi tat val ue for wi l d l i fe i nc l u d i ng 
waterfowl . 

Th i s l ac k  of i mpact was a prime con s i derat i on i n  the sel ection of the proposed corridor ,  even 
thoug h  access i s  g en era l l y  poo r .  N o  severe construction impacts on  the u se of any aquatic  
system are expected due to careful route sel ect i on by part ies  concerned i n  the  matter ( see Sec . 
8 . 2 )  . 

4 . 2 . 2  Operati ona l Effects 

Si nce the opera t i o n  of a transm i s s i o n  1 i ne i s  a " pass i ve "  acti v i ty w ith respect to f l ood­
p l a i ns , no effect on  the fl ood pl a i n s  i s  expec ted a resu l t of operati ng th i s  fac i l i ty .  

No adverse i mpacts on  grou ndwater due to operation  o f  the tran sm i s s i on l i ne are expected . 
Pos s i b l e  spraying  of herbi c i de s  al ong the r i ght-of-way cou l d contam i nate surface water suppl i es ,  
but the appl i cant has ag reed to i nc l ude bu ffer areas of 300-400 feet ( 9 1 .4- 1 21 . 9  meters ) around 
a l l water areas . s - o  The s ta ff requ i res that spraying  wi th in  1 00 meters of a ny body of water , 
i nc l u d i ng bog a rea s , be l imi ted to hand appl ica t i on on l y ,  except where other methods are 
permi tted by regu l atory agenc i es .  

Po ss i b l e spraying  of herbi c ides  a l ong the r i ght-of-way cou l d  have an impact on waterfowl i f  
conducted dur ing nesti ng season o r  m i gration . Therefore , the staff wi l l  requ i re that spraying  
of  any type s hal l not  ta ke p l ace dur i ng the nes t i ng seasons of  waterfowl , nor  in  areas of  
wetl a nd hav i ng sub stan ti a l  open water duri ng periods  of nesti ng and/or m i g ra t i on . 
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Impacts after construc t i on are l im ited to estheti c  con s id era tions where the l i ne crosses  s treams 
and r ivers or pas ses within  s i ght of l akes . Because o peration of the l i ne i s  a " pass ive "  activ­
i ty ,  no other impacts a re anti c i pated . 

4 . 3  IMPACTS O N  A IR QUAL ITY 

4 . 3 . 1  Construction  Impacts 

Because muc h o f  the r ight-of-way c l earing and transm i s s i on l ine construction wi l l  take p l ace 
during the winte r ,  the fug i t i ve dust probl ems normal l y  assoc iated wi th such constru c t i on activ i ties 
wi l l  be correspondi ngl y reduced . Heavy equ i pmen t operating a l ong the r ight-of-way wi l l  generate 
unburned hydrocarbon s ,  oxides of  sul fur ,  and oxides of n i trogen . Concentra t i ons  of these 
emi s s i ons  a re not expected to approach appl i cabl e state and Federal standard s .  When s l a s h  and 
excess t imber are burned , increases in suspended parti cul ates wi l l  occur from both combustion 
and ash  resu spen s i on , but i t  is  the opi n i on of the staff that  these i ncrea ses wi l l  be of short 
dura t i on a nd very l ocal i zed , with  no l a s t i ng adverse impacts . 

4 . 3 . 2  Opera ti onal Impacts 

The operation  of a 500-kV tra n sm i ss i on l ine wi l l  create ozone . I n  the New York Publ i c  Serv i c e  
Commi s s i on Hearings  ( Ca ses 26529 a n d  26559 ) , 7  t h e  conc l u s i on was that t h e  o zone produced by a 
765-kV l i ne woul d be so s l ight  a s  to have no s i gn i f i cant  b io l og i ca l  effect .  These resu l ts i nd i ­
cate that a 500-kV l ine  wh i c h  produces l ess  o zone than a 765-kV l i ne wi l l  have n o  s i gn if icant 
b i ol ogical  effects . Near a 500-kV l i ne  a corona , or a brea kdown of a i r  i n  the v i c i n i ty of the 
l i n e ,  may occur.  Th i s  e ffect is mos t  noti ceabl e during per i od s  of ra i n  and fog , 7  and wi l l  
resu l t i n  s ome aud ib l e  noi se a s  wel l  a s  rad i o  and TV interference . F i nd i ngs i n  Publ i c  Hearings  
state : 8 

" That general l y ,  rad i o  and tel evis i on i nterference i s  not a s ig n i f i cant pro b l em 
wi th 500 kV l i nes . When i n terference does occur,  i t  i s  el ec tromagneti c  i nterference .  
Most rad i o  and tel ev i s i on i nterference that does oc cur , wi l l  occur i n  the proximi ty 
of a 500 kV l ine  when the receiver i s  far removed from the transm i tter and usua l l y  
duri ng foul weather cond i ti on s .  Genera l l y ,  tel ev i s i on interference can b e  l essened 
by rel ocat i ng the recept i on antenna or by extendi ng an ex i s t i ng TV cabl e system . 
The a pp l i cant a ssumes the respons ib i l i ty for remed ial  ac t i on i n  the event tel ev i s i on 
i nterference i s  experi enced becau se o f  the 500 kV l i ne (Tr.  p p .  56-66 , J une 1 7 ,  
1 97 6 ) . " 

The impacts u pon the a i r  qual i ty of the regi on associated wi th the opera t i on of the 500-kV l i ne 
wi l l  be l ocal i zed and mi nimal . 

4 . 4  IMPACTS ON B IOTA 

4 . 4 . 1  Constructi o n  Impacts 

4 . 4 . 1  . 1  Fl ora 

In genera l , the vegeta t i on of the i nner 1 80 feet ( 55 m )  of the proposed 200-foot ( 6 1 -meter ) 
transm i ssion  l i ne  r i ght-of-way ( ROW) wi l l  be cl ear-cut ( severed at or near ground l evel ) .  The 
ou ter 1 0  feet (3 m) wi th i n  the boundaries of the ROW wi l l  be sel ectively c l eared , i . e . , exi s t i ng 
and potenti a l ly ta l l  trees that a re hazardous to phys ical  structures or that coul d interfere 
wi th the transm i ss i on l i ne wi l l  be removed . Species of marg i na l  u t i l i ty as wi l d l i fe food and 
cover habi tat wi l l  a l s o  be removed ( ER ,  App . A ,  Sec . 1 ) . I n  some i n stances , actual o r  potential  
" danger trees"  standing outs i de of t he ROW boundary wi l l  al so be fel l ed .  As excepti on to the 
foreg o i ng , the app l i cant has negot iated ROW sha r i ng whereby segments of the proposed l i ne wi l l  
para l l e l  exi st i ng transmi ssion  l ines for a total of about 60 mi l es ( 96 km) ( ER  Supp . , Resp . to 
Q .  29) . In such cases , a 1 50-foot ( 46-m) width of the ROW wi l l  be c l ear-cut ( E R ,  Sec . 2 . 1 . 4 . 3 . 1 ) .  

It s houl d  be noted tha t c l ear-cutti n g  wi l l  not be necessary throughout the enti re ROW . Acreages 
of the var i ou s  pl ant community types occ urring in the Network segments of the ROW are summa r i zed 
in Tabl e 3 . 1 5 . I n  those porti on s  o f  the ROW where l ow growi ng trees and shrubs occur ( i . e . , 
con i fer bogs and swamps , and s hrub-a ssoc ia t i on s ) ,  cl ear-cutt ing  wi l l  be l im i ted to about the 
centra l  one-thi rd of the ROW ( ER ,  Sec . 2 . 1 . 4 . 3 . 1 ) .  No c l ear-cutting  wi l l  be necessary where the 
vegetation  c on s i sts of l owl and herbaceous spec i es or agricul tural cropland  pl ants . Add i t i ona l l y 
and as necessary , vegeta tion adjacent to roads and water bod ies  wi l l  be sel ectively c l eared a s  
descri bed prev i ou sl y .  It  shou l d  a l s o  b e  noted that some vegetation wi l l  b e  damaged o r  destroyed 
in routes used to ga i n  access to the ROW.  
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Cl ear-cutt i n g  wi l l  effecti vely destroy some tree s pec i es such  as t h e  p i nes . However , other 
s pec i es , s uch  as a s pen and b i rch , are capabl e of vegetative regeneration  by s prou ts and/or 
suckers . Thus , the appl i cation  of herb i c i des ( s i l v i c i des ) on  cut hardwood stumps is an i n tegral  
pa rt of cl eari n g  acti v i ti es ( ER ,  App . A,  Sec . 2 ) . 

The vegetation  wi l l  a l so  be affected by tower construction and l i ne stri ng ing  operations . I n  
prev i ou s l y  c l ea red porti ons o f  the ROW , the construct ion i mpacts wi l l  be i nc remental  to those 
i ncu rred dur ing  c l eari ng operati ons . W i nter construction  in such areas wi l l  l i ke ly  have a 
negl i g i bl e  effect on the vegetat ion . The appl i cant  presently an t i c i pates comp l eti on of a 
mi n i mum o f  a bout  55 mi l es ( 88 km ) o f  wi nter-season l i ne con s truction  i n  areas of poor access ( ER 
Supp . , Res p .  to Q .  28) . 

Noted i n  Section 4 . 1 . 2 . 1 , the construction of g uyed a l umi num towers wi l l  genera l l y  not requ i re 
excava ti ons  for tower founda ti ons except i n  up l and a reas where surface ma teri a l s  i nc l u de bou l der 
depo s i ts .  In a l l area s ,  the preassembl ed towers wi l l  be impl aced by hel i ocopte r .  Thus the 
cons truction  impact a reas wi l l  u s ua l l y  b e  l imi ted to man uevering  space requ i red for the equi pment 
used to i nsert u n i ts of the screw anchor tower fou ndati on systems . The excavation  for and 
i n s ta l l at ion of pedestal g ri l l age foundations  in roc ky soi l s  wi l l  resu l t i n  greater d i s turbance ; 
however ,  on ly  mi nor areas o f  vegetat ion wi l l  be d i sturbed by g uyed a l umi num tower construction . 
Al so prev ious l y  di scusse d ,  about 0 . 5  acre ( 0 . 2  h a l  i s  requ i red as a yard i ng area for assembl i ng 
and erecti ng a sel f-support i n g  s teel tower , a tota l of about 75 acres ( 30 ha l fo r the estimated 
1 50 s teel towers to be constructed in  the l i ne .  For the most  part , the use  o f  steel towers wi l l  
be l i mi ted to agri c u l tura l  a reas . S i nce the appl i cant wi l l  be respon s i b l e  for damage or destruc­
tion o f  establ i s hed crops , it i s  l i ke ly  that vegetat i on i mpacted duri ng steel tower construct ion 
wi l l  cons i s t  primari l y  o f  pasture and harvested cropl and commun i ti es .  

Other notab l e i mpacts o n  vegetat ion wi l l  b e  caused by the movement of heavy equ i pmen t used i n  
tower constru cti on and l i ne stri ng i n g  operati ons throughout the ROW . The extent o f  damage o r  
destruction  of vegetation  wi l l  depend primari l y  on t h e  condi ti on of so i l s  traversed . I f  the 
so i l s  a re frozen o r  rel at ive ly  d ry ,  the i mpacts on vegetation  wi l l  be of mi nor s i gn i fi cance . On 
the other hand , such  acti vi t i es coul d cause  s evere damage or destruction of vegetat ion during  
warm seasons when s u rface so i l s  are satu ra ted .  

4 . 4 . 1 . 2  Terres tri al  Fauna 

The most  apparen t i mpact on  wi l dl i fe wi l l  be the destruct ion o f  habi tat resu l t i n g  from c l ear­
cutting  of the transmi s s i o n  l i ne r ight-of-way ( ROW ) and access roads . C l eari ng  of the p l ant 
commu n i t i es wi th i n  the ROW w i l l  have various i mpl i cations  regard i ng the effects on i nd i v i dua l  
and/or groups o f  s peci es . For examp l e ,  a h i gh proportion  of the ROW i nc l udes l owl and pl ant 
commu n i ties  ( s ee Tab l es 3 . 1 4  and 3 . 1 5 ) that are the preferred habi tat for spec i es such as s pruce 
grouse , gray j ay ,  hawk owl and borea l  ch i c kadee as wel l as  mamma l s ,  i nc l u d i n g  moose , arc t i c  
s h rew , a nd sou thern b o g  l emmi ng . Howeve r ,  the di s pers ion  of these spec i es d u e  t o  cl earing  
acti v i ti es may not  a pprec i a b l y  i nc rease competi t i on for offs i te habi tat resources s i nce exten ­
s i ve a reas o f  s i mi l ar  hab ita t  occur adjacent to the ROW . I n  contra s t ,  p i ne and northern hardwood 
communi ti es are of rel at ive ly  i nfrequent occurrence in the project area . Thus , cl eari ng of 
these communi ties  wi th i n  the ROW may resu l t i n  i ncreased competi ti on between s pecies  ( e . g . , b l ue 
j ay ,  red ctossb i l l , p i ne wa rb l e r ,  and eastern c h i pmun k )  for food resources i n  adjacent s i mi l ar 
communi ti es . 

The manner i n  wh ich  the various  s pec i es uti l i ze habl tat resources of the area to be c l eared are 
extreme l y  vari a b l e .  The h a b i tat requ i rements of the wh i te-ta i l ed deer are compl ete l y  compati b l e  
wi th resources occurri ng wi th i n  the ROW . O f  the more spec i f i c  u ses , the fel l i ng o f  hol l ow trees 
wi th i n  the ROW w i l l  l i ke l y  resu l t  i n  i ncreased competi ti on for den s i tes among s pecies  i nc l u d i n g  
raccoon , fi s he r ,  marten a n d  red squi rrel . 

The ROW cl eari ng and l i ne-construction  acti v i ties  wi l l  resu l t i n  the destruction of vari ous  
forms of wi l d l i fe .  Spec i es of l imi ted mob i l i ty ,  i nc l u d i ng amph i bi an s ,  repti l es ,  sma l l mamma l s 
and vari ous i nvertebrates , wi l l  l i ke ly  be phys i ca l l y  destroyed or ma imed by mov i ng equi pment .  
Other i nd i v i dua l s wi l l  be b u ri ed and s u ffocate , i nc l u d i n g  j uven i l e s  of the more mob i l e  spec i es 
that retreat to shal l ow bu rrows for refuge . Nests , eggs , and  j uven i l es of tree and ground­
nes ti ng  b i rds  may be destroyed depend i ng on  the t imi ng  of cl eari ng  opera tions . 

Project opera ti ons wi l l  a l so a ffec t  o ffs i te wi l d l i fe popul ati ons . Anima l - veh i c l e co l l i s i ons 
wi l l  not l i ke l y  occur w i t h i n  the ROW ; howeve r ,  i ncreased proj ect-re l ated tra ff i c  on roads of the 
area s urround i ng active c l ea ring  and construction  operations  wi l l  res u l t i n  a corres pondi ng  
i ncrease in  road-ki l l ed wi l d l i fe .  Furthe r ,  a s  c l earing operat ions proceed , the ROW wi l l  b e  used 
fo r conveni ent  i ng ress i nto a reas of prev i o u s l y  l imi ted acces s i b i l i ty cau s i n g  i ncreased hunting  
pres sure and g reater potenti a l  for  poach ing  and  harassment o f  wi l d l i fe .  
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The i n fl ux o f  huma n s  and equ i pment as we l l  as the no i se generated by project o pera t i ons  wi l l  
cause var i o u s l y  d i ffer i n g  responses i n  a n imal popu l at ions  of essentia l l y  un i n ha b i ted ( h uma n s )  
areas adjacent t o  some porti o n s  o f  t he pro posed ROW .  W i l derness spec i es suc h a s  moo s e ,  marten 
f i s he r ,  and gray wo l f  tend to a vo i d  areas of  human activ i ty .  In  some ca ses , juven i l es may be 

' 

abandoned during  cr it ica l  per i od s  o f  deve l opment .  Other spec i es are l i tt l e  affected by such 
act i v i t ies . The s taff o bserved numerous s hows hoe hare immed i a te l y  adjacent to wi nter cl ear i ng 
opera t i on s  ( Fe b .  1 978 ) i n  the v i c i n i ty of the project area . 

The effects  of noi s e  on wi l d l i fe popu l ation s i s  not we l l  known . 9  Var i o u s  u n i ts of equ i pmen t 
u sed i n  project o perati ons are expected to g enerate average sound-pressure l evel s of about 9 5  dB  
a t  50 feet ( 1 5  m )  from t he sourc e . 1 0  For  compari son , the  U .  S .  Env i ronmenta l Protection A0ency 
has iden t i f i ed the equ i va l ent A-wei g hted 70 dB  for a 24-hour peri od as the sta ndard (wi th a n  
adequate marg in  of  s afety) t o  protect t h e  publ i c  aga i n st hearing  l o s s  d u e  t o  i n term i tten t 
sound . 1 1  Fo r the most  part ,  the a ud i tory sens i t i v i ty of numero u s  wi l d  an ima l s i s  not known ; 
however , i t  i s  very un l i ke l y  t hat wi l d  an ima l s wi l l  be subj ected to no i ses of suffic i ent  i nten­
s i ty or of s uffi c i ent  duration  to cause permanent heari n g  1 0 ss . 9  As ide  from such  considera t i ons , 
h i g h  ambient  no i se l evel s may marked l y  affect predator-prey rel ationsh i p s .  Predator spec i es 
that re l y  o n  the sense o f  hearing  to l ocate prey speci es may be a t  a d i sadvantage . Converse l y ,  
the i n a bi l i ty o f  a prey spec i es to sense t he presence o f  a predator ma y  b e  fata l . Add i t i ona l l y ,  
mating  a n d  d i stress  o r  warn i ng s i g na l s may b e  ma sked by h i g h  ambi ent  no i se l evel s , 9  thu s s i g ­
n i ficantl y a ffec t i ng t h e  behav ior of a n imal pop u l ations  occurr ing i n  the impact area . 

4 . 4 . 1 . 3 Aquatic Fauna 

Ri vers 

The maj or impacts  a s soci ated wi th construction over ri vers i nc l ude : 1 )  d i sturbance of stream 
bottom and/or ban ks and i ncreased turb i d i ty caused by ford i n g  and r i g ht-of-way c l earing , 2 )  
el imi nation o f  s hade near a s tream edge , wh i c h  may occur becau se of improper cutti ng a nd/or 

improper app l i ca t i on of herb i c i d e ,  3 )  adverse effects on aquat ic  l ife due to herb i c ide  contam i ­
nation ( ER ,  Sec . 2 . 2 . 2 ) . Of pri mary concern i s  so i l  ero s i on where streams a r e  cro s sed by 
transm i s s i on l i nes . I ncreased turb i d i ty res u l t i ng from such  eros i on can s i g n i ficantl y l ower 
producti v i ty i n  aquatic  ecosystem s .  I nadvertent destruction of s hade over streams wi l l  contri bute 
to the destruction of that hab i tat for col d -water spec i es of f i s h  ( E R ,  Sec . 2 . 2 . 1 . 1 ) .  

The appl icant pl ans  a number of  m i t i ga t i ng measures that wi l l  m in imi ze the env i ronmenta l impact 
observed in the streams to be crossed by the proposed l i ne .  Construction  throu ghout mo st o f  the 
l i ne wi l l  occur dur ing t he wi nter , a nd a s  present ly  pl anned , al l streams and wetl and s wi l l  be 
crossed accord i ng to the schedu l e outl i n ed in F i gure 2 . 8 .  Streams wi l l  be forded u s i ng pac ked 
snow br idges , a method now in w ide u se by l oggers as wel l as  the M i n nesota DNR ( ER Supp . , Resp . 
to Q .  1 9 ) .  Shou l d  some semi permanent stru cture be needed at a stream cross i ng , " Ba i l ey bridges " 
and cu l verts wou l d  be u t i l i zed ( ER Supp . , Resp . to Q .  20 ) .  Buffer zones of 3 00-400 feet ( 90-
1 20 m )  from the stream bank wi l l  retard ero s i on and runoff , and wi l l  serve to m i n im i ze v i sua l 
impac t .  I n  add i ti o n , waterfowl food a nd c over may deve l op a s  a resu l t of c l earing  and ma i nte­
nance acti v i t ies . Some areas wi l l  a l so be seeded wi th a des irabl e gra s s  cover mi xture for 300 
feet ( 90 m) e i ther s ide of the stream ban k .  I n  areas where the ROW intersects smal l streams a s  
i n term i ttent waterways ,  a bushy cover o f  a l der and other shrubs wi l l  be ma i nta i ned to pro v i de 
food and cover for up l and game . Where natura l vegetation  does not prov ide an adequate screen i n g  
effec t acro s s  streams such a s  i n  portions  o f  t h e  B ig  For k ,  Ra i ny ,  and Red R i ver waters heds 
( F i g s .  3 . 3 ,  3 . 4 ,  and 3 . 5 ) ,  suppl emental  pl ant ings  of s l ow-growi ng con i fers a nd l ow-growing  
dec i duous trees and shru bs wi l l  be  made ( ER Supp . ,  Resp . to  Q .  1 6 ) .  D i strict foresters wi th the 
Mi nnesota DNR wi l l  be consul ted wi th regard to areas to be desi gnated for screening . 

The staff fi nds the a bove meas ures g enera l ly  adequate to m i n i m i ze any adverse impacts to streams 
crossed by the ROW ; however, i t  i s  fel t that two stream s ,  the B ig  Fork ( F i g . 3 . 4 )  and La Va l l ee 
( Va l l ey)  ( F i g .  3 . 3 )  Ri vers , s hou l d  rece ive speci a l  con s i dera t i on . For these s tream s ,  the staff 
recommends that a suffi c i ent buffer zone be l eft so that the tower cannot be seen from the 
stream . Maximum spann i ng shou l d  be u sed across  these r i vers to abso l ute ly  m i n im i ze v i sua l  
impact .  I n  the  case  of the La  Val l e e ,  a very wi de buffer zone  is  neces sary to  ma i nta i n  stream 
s hade and to m i n i mi ze h uman access to i ts native trout  popu l ation  and so prevent overfi s h i ng . 
Fo r the B i g  Fork R i ver v i sua l impacts are of primary importanc e ,  because of i ts wi l derness 
character i s t i c s  and recreational  u seage . 1 2 

Due to a dverse wea ther condi t i on s ,  streams may have to be crossed at times other than wi nter . 
If suc h cro s s i ng s  a re necessary , the staff recommends  that they be l imi ted to non-spawn ing  
months .  Th i s  wi l l  m i n im i ze the impact  to res i dent fi s h  popu l a tions . 

The staff fi nds the above m i ti gative  measures a s  amended by recommendati ons accepta b l e  and 
cons i ders the impact to area s treams cau sed by construction  of the proposed l i ne to be s hort­
term a nd revers i b l e .  
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La kes 

The proposed l i ne c rosses no l akes , a l thou g h  severa l are fou nd i n  the corri dor ( see Tab l e  3 . 8 ) . 
The topogra phy shows a l most no rel i ef i n  the areas where sma l l concentra t i on s  of l a kes l i e i n  
the genera l  v i c i n i ty o f  the  corri dor . S i nce the c l eared corr i dor i s  rel at ive ly  sma l l and the 
terra i n  fl at , the staff does not expect ero s i on and ru noff to have a ny effect on the water 
qua l i ty or b i ota of l a kes  i n  the reg ion . 

Wetl ands 

S i nce  huge tracks of Type 8 wetl and ( bog ) 1 3  wi l l  be crossed by the proposed l i ne , major impact 
cou l d  potent i a l l y  be fe l t  in t h i s  env i ronment due to construction  of the proposed l i ne . The 
appl i cant has  proposed severa l  m i t i ga t i v e  measures  to m i n i mi ze adverse envi ronmental impact s .  

N o  grad i ng o r  f i l l i ng i s  pl anned i n  bog areas . However , because o f  uncerta i nt i es i n  t h e  weather 
and because 70% of the ent ire l ine construct ion wi l l  occur i n  bog ( ER Supp . ,  Resp . to Q. 2 1 ) ,  
the staff feel s that a rea sonabl e l i ke l i hood ex i sts that some non -wi nter stream cross i nQ and 
access road construction  wi l l  occur in these wet.l ands .  I f  such roads  are constructed , they wi l l  
fol l ow the procedu res outl i ned i n  " Construc tion Procedures i n  Wetl ands ; Forbes- I n ternational  
Border 500 kv Transm i s s i on Proj ect " (ER  Supp . , Res p .  to Q .  2 1 ) .  I n  add i tion , the l ocation  of 
a l l  access roads w i l l  be exami ned by the M i nnesota Department of Natura l Resources before 
construction beg i n s ,  and a perm i t  from the Corps of Eng i neers under Section  404 of the C l ean 
Water Act wi l l  be obta i ned . 

The mo st potentia l l y  severe pro b l em a ssoc i ated wi th the construct i on of access roads i s  the 
obstruct ion of cro s s  dra i nage in the bog . The appl i cant  has prov i ded a p l an for adequate cross  
dra i nage al ong access  roads ( ER Supp . , Resp . to  Q .  2 1 ) and the staff f i nd s  it  acceptab l e .  I n  
the p l a n  cross  dra i n ages wou l d  be cu t every 1 50 feet ( 46 meters ) i n  access  roads empl oyi ng three 
di sti nct types of  roadbed s .  Sel ecti on of a road bed type depends on so i l  cond i t ions . Wh i l e  the 
roads  wou l d  be permanent ,  l i ttl e impact shou l d  be detected other than the d i s p l a cemen t of 
o rgani sms from the roadbed i tsel f ( see Sec . 4 . 4 . 1 . 2 ) . The appl i cant wi l l  i nspect the terra i n  
adjacent to any constructed roads  o n  a regul ar and permanent basi s to i nsure proper dra i nage . 

The s taff ha s eva l uated a l l construction acti v i t i es i n  wet l a nd s , and the appl i cant ' s  i n tent to 
m i t i gate  a dverse env i ronmental i mpact s  from them . The impacts are accepta bl e ,  short term , a nd 
l argel y revers i b l e .  M i t i gative  mea sures a re un iform l y  rea sonabl e a nd adequate . 

4 . 4 . 2  Operationa l  Impacts 

4 . 4 . 2 . 1  No i se 

Al l extra h i g h  vo l tage ( EHV )  power t ransmi ss ion l i nes emi t  aud i bl e n o i se to some exten t .  The 
aud i b l e  noi se  frequenc ies  a re generated by the corona d i scharg e  and the majority are in the 
range of  human hea r i ng . The a ppl i cant estimates that the energ i zed three-bund l e  "Bunt i n g "  
conductors wi l l  cau se audi b l e n o i s e  l evel s o f  about 46 dBa at the edg e  o f  t h e  r ight-of-way , 
during  wet weather cond i t i on s . Stu d i e s  have shown that there are no compl a i nts a bou t EHV noi se 
l evel s bel ow 50 dBa . ( Ref . 1 4 ,  App . D ,  F i g . 4 .  p. 3 1 . )  

4 . 4 . 2 . 2  Vo l tage E ffects 

The e l ectric f i e l d  a ssoc iated w i th an energ i zed 500-kV tra n sm i s s i on l i ne may i nduce vol tages i n  
conducting  o bj ects  w i t h i n  t h e  fiel d .  I f  the object i s  wel l  ground ed . the resu l t i ng potent ia l  
between the  object and the  ground wi l l  be near z ero . However,  i f  the object i s  i n su l a ted from 
the ground . s i g n i f icant vol tages may be i nduced and a potent i a l  sta t i c  shoc k hazard created . 
The magni tude of the charge a nd therefore the sever i ty of the shock wi l l  be rel a ted to parameters 
assoc i a ted w i th the  tra n sm i s s i on l i ne desi g n  and vol tag e ,  s i ze and d imen s i on s  of the obj ect , the 
prox im ity of the o bj ect to the l ine . and degree of i nsu l at ion  of the obj ect from the ground . 
The qual i ty of the i nsul ation  between a person com i ng in contact w ith  such an obj ect and the 
earth wi l l  a ffect the severi ty of the shoc k .  

Body-passage currents cau sed by contact with  a c harged objec t  ma y  range from barely detecta bl e 
to those res u l t i ng i n  l ethal  effects .  I t  has  been reported by Da l zi el l S  that cu rrents l es s  than 
a bout one mi l l i ampere (mA ) produce l i t t l e  or no measura b l e phys i o l og ica l response . Therefore , 
these a re not c l a ssed a s  s hoc k currents .  Shock currents have been c l a s s i f i ed i n to two groups 
accord i n g  to the d egree of severity o f  shoc k they produce . l S  A l im i t  of 5 rnA ( N ESC standard ) i s  
c on s i dered . by the Underwr i ter ' s  Laboratory,  a s  the max imum safe l et-go cu rrent for the genera l 
popu l a t i on .  i nc l ud i n g  c h i l dren . 1 6 Let-go cu rrent i s  the max imum current l eve l  at wh i c h  a human 
hol d i ng a n  energ i zed conductor can contro l  his  musc l es enoug h to rel ease the conductor . Secondary 
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currents , a l though not dangerous in  themsel ves , may cause  i n vo l untary movement wh i c h  coul d 
tri gger a n  acciden t .  Cu rrents o f  6 rnA o r  l arger are con s i dered primary currents . The most 
dangerous poss i b l e  consequence of primary s hock is  ventri cul ar fi bri l l ation , a condi ti on of 
i ncoord i na te act ion o f  the ma i n  pump i n g  chambers of the heart , res u l ti ng  in immed i a te arres t  of 
b l ood c i rcu l a t i on . The cu rrent a t  which  f i b ri l l at ion beg i n s  varies with  the wei ght of the 
person shocked and w i th the shock durat ion . 1 7  

Accord i n g  to the I EEE  Wo rking  Group on E l ectrostati c  Effects of Transmi s s i on L i nes , " the val ue 
of g round grad ient  at the threshol d of sensation ( a bout 1 rnA) i s  equal  to or g reater than 1 5  kV/m 
for the great majori ty of cases . I S  The a ppl i cant sta tes that the maximum el ectrostatic fi e l d 
gradient  resu l ti ng from operat ion of the 500-kV l i nes i s  expected to be 7 kV/m wi th i n  the ri ght­
of-way a t  a po i n t  o f  m i n i mum conductor-to-ground c l earance . At the edge of the ri ght-of-way i t  
i s  expected to b e  1 . 5 kV/m ( ER ,  Sec .  2 . 1 ) .  These val ues are cons i stent wi th the des i g n  requ i re­
ments that e l ectrostati cal l y  i n duced vol tages from the  transmi ss ion  l i ne do  not exceed the 
perception l evel . I f  the mag n i tude of the f ie l d i s  as i ntended , a person near or on the tra n s ­
mi s s i on l i ne r ight-of-way s hou l d  n o t  be s u bj ec t  t o  a s hock  hazard . 

The I EEE Working  Group found that a s i gn i ficant shock haza rd can deve l o p  i f  i n s u l a ted conducti ng 
o bjects are pl aced in c l ose proximi ty to h i g h  vol tage transm i s s i on l i nes . In parti cu l a r ,  they 
state that " l ethal  currents can be bu i l t  up on l ong  i nsu l a ted fences under such  l i nes . " I S  To 
prevent t h i s  occurrence , a consu l tant  to the a ppl i cant s uggests that a l l meta l l i c  fences wh ich  
enter o r  c ross the transmi s s i o n  l i ne r i g ht-of-way be grounded accord i n g  to  estab l i s hed tec hn i ques 
( Re f .  1 4 ,  App .  0 ,  Sec .  2 . 3 . 1 , p .  2 3 ) . 

The I EEE  Group a l so s uggested that the " pa rki ng  of veh i c l es i n  transmi s s i on l i ne ri ghts -of-way 
above 230 kV s hou l d be revi ewed i n  deta i l  on an i nd i v i dual  basi s . " 1 4 Care shou l d a l so be ta ken 
to assure that s tationary s tructures , such  a s  barns wi th metal roofs , are adeq uate l y  grounded to 
prevent  the bu i l d-up of e l ectrosta t i c  c ha rge . As the I EEE Group  state s , " I n  a l l cases , careful  
ground i n g  of  objects o r  conducto rs wi l l  l i mi t e l ectrostati c hazards . "  The sta ff wi l l  requ i re 
that the des i gn and cons truction  of the proposed 500-kV transmi s s i on l i ne i nc l ude provi s i ons for 
an adequate program of g roundi ng  and s urvei l l ance to ens ure that the pro babi l i ty of shock 
hazard wi l l  be mi n imi zed . 

Fuel I gn i t i on and Shock Ha zards 

The l i ne des i gn needed to meet t he National  E l ectri cal  Safety Code 5 rnA- l imi t wi l l  resu l t i n  
reduc i ng the max i mum spark energy t o  a pproxi ma te l y  1 00 mi l l i j ou l es . S i nce thi s i s  i n  exces s of 
the 0 . 25 mi l l i joul e l i mi t for fuel i gn i ti on , 1 9  NSP/MP&L , as  part of  the easement process , wi l l  
i nform l andowners not to fuel the i r  veh i c l es i n  proximity to the transmi s s i o n  l i ne un less  ground­
i ng procedures have been carried out .  I n  the  report by  Power Techno l og i es I nc .  ( PT I ) they state 
that there i s  no confirmed i nc i dent of fuel i gn i ti on res u l ti ng from refuel i ng under a HVL ( Re f .  1 4 ,  
App .  0 ,  Sec . 2 . 2 . 2 ,  p .  1 8 ) .  

The danger of a s hoc k haza rd i s  < 0 . 5% tha t the safety l i mi t of 5 rnA wi l l  be exceeded i n  touc h i n g  
a nongrounde'd vehi c l e  on t he ROW ( Ref .  1 4 , App . 0 ,  Tab l e  5 ,  p .  1 1 ) .  

Pacema kers 

Accord i ng to the P T I  report ( Ref . 1 4 ,  App . 0 ,  Sec . 2 . 3 . 4 ,  p .  25 ) rev i ewing the effects of magnetic 
fi el ds on pacemakers , a magneti c f i el d of  approximate l y  1 gauss ( G )  wa s found to be a safe l evel 
for most  peopl e w i th pacema kers . The magneti c fiel d under a 500 - kV HVL is con s i dera b l y  l ess  
than  1 G . 7  Neverthe l es s , there a re a number of documented i nstances of e l ectromagneti c i n ter­
fe rence w i th i mp l anted pacemakers . 2 o  It i s  therefore advi sabl e that any popul ati on , e . g . , 
farmers , that i s  l i ab l e to be repeatedl y exposed , s ho u l d  be i nformed of the potentia l  hazards , 
and advi sed to consu l t w ith thei r phys i c i ans a bout the sens i ti vi ty of thei r pacema kers . Peop l e  
dri v i n g  under H V L  are not a t  r i s k  because the meta l o f  the veh i c l e  serves a s  a s h i e l d  for occu­
pants from a n  externa l e l ec tri cal f i el d .  

Low-Level E l ectric F i e l d s  

I nves ti gati ons have been made t o  determi ne whether exposure to e l ectrostatic  f i e l d s  such a s  
those exi s t i ng i n  transmi s s i on l i ne substati ons resu l t i n  adverse effects on humans . 2 1 -L 3 

Studi es of thi s na ture were carried o n  i n  Rus s i a  and the i r  resu l ts were reported at the 1 972 
I nternati ona l Conference on Large Hi gh Ten s i on E l ectri c Systems , Pari s ,  France . 2 3 In  thi s 
study ,  a systema t i c  med i ca l  exami nation  of a bout 250 persons worki ng  i n  500-kV s u bstations  for a 
l ong t i me was underta ken and measurements were made of f ie l d i nten s i ti es i n  various  areas where 
these persons worked i n  500- kV s ubstations  and i n  s i mi l ar areas in 750-kV s ubstati ons . 
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The report sta ted that " the exam i na t i on showed tha t l ong -time work  at 500-kV su bstations  wi thout 
protective  measures resu l ts in shattering  t he dynamic state of the central nervous system , heart 
and b l ood-ves sel system and in c hang i ng b l ood structure . Young men compl a i ned of reduced sexual 
potency . "  I t  was a l so concl uded that " the depth of these functiona l d i seases or trou bl es 
d i rec tl y depends on the t ime of stay in the fie l d . " Cri teria  for permi s s i bl e du ra t i on of per­
sonnel stay in e l ectric f ie l ds were g iven and ranged from f i ve m inutes per day at 25  kV/m to 
un l im ited t i me a t  5 kV/m . 

Stu di es were a l so carr i ed out  by members of the Johns Hopk ins  Hosp i ta l . Kouwenhoven et a l . 2 1 
have reported on the res u l ts of phy s i cal  and med i cal  examination  of el even l i nemen over a period 
of 42 mon ths during  the t ime they were perform i ng l i ve-l i ne ma i ntenance work on a 345-kV trans­
m i s s i on system . t·1easurements of cu rrents i nduced i n  a man ' s  body when doi ng typ ical  work on  a 
345-kV system , such  as on tra n sm i s s i on towers and i n  buc kets , were reported on . I n  the former 
case , the ma n i s  g rounded wh i l e  in the e l ectric  f iel d and i n  the l atter , he is at l i ne potentia l  
( barehand work ) .  Body c u rrents of 1 00 to 400 microamperes for the tower work  and from 85  to 840 
microamperes for barehand work were measu red , dependi ng  on degree of buc ket s h i el d i ng u sed . 
Fi el d i n tens i t i es a l so were d etermined at various  pa rts of the bod ies  of men do i n g  barehand 
wor k .  These ranged from 0 . 4  kV/ i n .  ( 1 6  kV/m ) to 1 2  kV/ i n .  ( 47 0  kV/m ) a t  the top of the head to 
o to 4 kV/ i n .  ( 1 60 kV/m) a t  the knees , depend ing  on whether fu l l  or parti a l  bucket s h i e l d s  were 
used . 

As a resu l t  of t h i s  study , the authors reported that " Considering  the period of o bservation  ( 3 -
1 /2 years ) a n d  t h e  method o f  study , i t  c a n  b e  reported that t h e  hea l th o f  t h e  el even obs erved 
l i nemen was unchanged by t he i r  exposure to HV l i nes . Al so , no ev i d ence of ma l i gnancy was foun d .  
There was a decrea se i n  the sperm count o f  t wo  o f  t h e  1 1  subjects . T h e  s i gn i f i cance o f  t h i s  i s  
n o t  c l ear a n d  wa rrants further study ; but no correl a t i on has been fou nd between exposure t o  HV 
l i nes and any effect on the heal th of i nd i v i dua l s in th i s  i nvest igat ion . Among the 1 1  men 
tested , there were four who had many hours of ba reha nd work du ring  the per iod of th i s i nv estiga­
t i on . Not a s i nql e one of these men showed any change i n  h i s  phys i ca l , menta l , or emoti onal 
c haracteri s t i cs . � l 

The i r  l aboratory s tud ies  rema i n ed entirely norma l . No ev idence wa s found that a n  adequate l y  
s h i e l ded l i n ema n i s  endangered i n  any way by wor k i ng barehanded i n  a H V  ac el ectric f iel d ,  
wi th i n  the l im i ts of th i s  study . " 2 1  Th i s  report d i d  not su bstant iate the fi nd i ngs  of t he Ru ssian  
i nves t i gato r s .  

I n  a fol l ow-u p  report by t h e  J o h n s  H o p k i n s  staff members , 22 resu l ts were reported o n  t h e  con ­
ti nued exam i na t i on s  of ten of t h e  prev i ou s l y  exami ned l i nemen who were sti l l  empl oyed by the 
power compa n i e s .  The repo rt covers a per i od of n i ne years ending  J une 1 972  during  wh i c h  the men 
were exami ned compl etel y  seven t imes . 

There were no s i g n i fi cant  changes of a ny k i nd found i n  the phys i ca l  exam inations , ne i ther were 
there any s i gn i f i cant a bnorma l i t i es in a ny of the l a boratory stu d i e s .  No d i sease sta tes were 
fou nd that c ou l d  be in a ny way rel ated to the exposure of the men to h i g h-vo l tage l i nes . 

The i nvesti gators were a ware of the Russ i a n  paper2 3 and spec i fical l y  l oo ked for d i sorders 
desc ri bed in i t .  I n  pa rticu l ar ,  no d i sorders i n  the functional  states o f  the nervous  and 
card i ovascu l a r sys tems of the  workers as reported by the Rus s i ans were fou nd . The report 
cauti oned , h owever , that i n  v i ew of the two d i verse popu l at i ons exam i n ed wi th entirely d i fferent 
cul tures , wo rking  cond i t ions and env i ronments , compari son of the two d i fferent stud ies  s hou l d  be 
" v i e!"ed wi th great caut i on . "  

The report of the fol l ow-up exam i nat i ons , therefore , d i d  not change the conc l u s i ons reached i n  
the earl i er study . 

The d i fference i n  resu l ts observed by the Russ i a n  and the U .  S .  and western European researc h  
groups are sti l l  u nresol ved a l thoug h many more stud i es have been made . Accord i ng t o  two recent 
rev i ewers 7 , 2 4  ( i n  the U .  S . ) the ma s s  of data su pport the contention  that there are l i ttl e or no 
HVL l ong-term effects on h umans  wor k i ng in l ow- l evel el ectrica l  f ie l d s .  The headache , fat i gue , 
and nau sea reported for swi tchboard workers23 have been ascri bed to extraneou s stresses of the 
working  cond i t ions . 2 4 There is evi denc e ,  from a recent ( 1 977 ) Sov i et report , 2 5  that the genera ­
ti on of headac he , fati g u e  and i rrita b i l  i ty i s  a s soci ated �Ji th the i nten s i ty of the f i e l d .  They 
reported that humans  exposed to 5 kV/m f iel ds for two hours a day for 30 days , experi enced no 
i l l  effects , whereas another group  of subj ects exposed to 1 5  kV/m f iel ds for t hree 30-mi nute 
sess ions , one hour a part , over s i x  con secu tive  days , reported tran s i ent headaches , fat i g u e  and 
i rr i ta b i l  i ty .  

The pos i ti ve demon strat ions  o f  effects o f  l ow- l evel el ectrical  f i e l d  appear t o  b e  assoc i a ted 
wi th effects on the central nervou s system . A number of stu d i es of the effects of m icrowave 
rad i at i on on b l ood bra i n  barrier permea bi l i ty have shown that a brea kdown in the barr i er ta kes 
pl ace at l evel s bel ow the U .  S .  accepted s tandard s  of 1 0  mW/cm2 . 26-2 9  The evidence su pports the 
i n terpretat i on that th i s  l oss i s  the resu l t of a r i se in the temperature of the bra i n . 2 6 
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T h e  overa l l asses sment b y  those who have recent l y  revi ewed t h e  resu l ts of  research  o n  cl i n i c a l  
a n d  b i o l og i ca l  e ffects o f  l ow- l eve l  el ectri cal  f ie l ds , i s  that there i s  no conv i nc i ng demons tra­
t i on as to whether there are or aren ' t  dangerous  effec ts . 7 , 24 , 26 , 3 0 

Al though  t he evi dence for pos i t i ve effec ts l i n ked to s i gn i f i cant hea l th hazards i s  i n s uffi c i ent 
at th i s  t i me to req u i re any add i t i onal  safeguards , the staff recommends that th i s  ques t i on be 
reexami ned in  the future , a s  new data are produced. 

Ozone 

Ozone i s  recogn i zed as a major component of the photochemical  a i r po l l ut i on-oxidant compl ex .  
Because of  the  pos s i b i l i ty of adverse envi ronmental effects caused by  ozone generated from 
corona d i scharge i n  the v i c i n i ty of the pro posed 500-kV tran smi s s i o n  l i nes , th i s  ques t i on has 
been rev i ewed by the staff.  The Nati onal  Pri mary Ai r Qual i ty Standard for ox idants , as i s sued 
by the Envi ronmental  P rotection Agency , i s  80 pa rts per b i l l i on  ( pp b )  by vol ume max i mum ari th­
met ic  mean for a one -hou r concentration , not to be exceeded more than once per yea r .  Howeve r ,  
ozone may be i nj ur ious  to vegetati on , a n i ma l s ,  a n d  humans when concentrations  exceed 5 0  ppb fo r 
pro l onged pe riod� . 3 1 Sens i t i ve vari eties  of tobacco can be i nj ured afte r e i ght hours exposure 
to 50 ppb ozone . � 2 Me tabo l i c  effects , not accompan ied by vi s i bl e  i n j u ry ,  have been observed i n  
wh i te p i ne a t  ozone concentrations  o f  1 00 ppb i n  o n l y  ten mi nutes . 3 3 Most  humans experi ence 
d i scomfort when ozone concentrations  a pproac h 50 ppb , and l abora tory mice s how an i ncrease i n  
mortal i ty when e xposed to 1 00- 200 ppb for a period of th ree weeks ( 7  hr/ day) . 34 I t  i s  d i ffi cu l t 
to assess  the poss i b l e  effect of a part i c u l a r  concentration  of ozone on natura l and domesti cated 
b i ota o r  h umans because  a l most  every other envi ronmental facto r  studied a ppears to i nteract wi th 
the ozone effect . 3 �  Durat ion  of exposure, age , temperature , rel a t i ve humi d i ty ,  vi gor ,  presence 
of other pol l utants , and l i ght  i nten s i ty ,  among others , al l affect the res ponse of a parti c u l a r  
s pec i e s  t o  o zone . 

Ozone i s  produced natura l l y  i n  the a tmosphere by a vari ety of reacti ons . Di ssoc i ati on of oxygen 
by u l trav i o l et rad i a ti on i n  the stratosphere and l i ghtn i ng d i s charges are probab ly  the major 
natural sources of o zone . Ground- l eve l  ozone concentrat ions  in  areas d i stant from u rban pol l ut i on 
sources usua l l y  range from 1 0  to 50 ppb . 3 5 , 3 6  Unusual l y  h i g h  ozone concentrations  ( 60 - 1 00 ppb ) 
i n  remote areas may be due to m i xi ng from the s tratosphere by v i o l en t  meteorol o g i ca l  cond i t i ons 
or to photochemica l  react i ons i nvol v i ng vo l ati l e  compounds emana t i n g  from natura l  vegetation  
s uch a s  p i ne trees . 3 5  

Ozone and sma l l amounts of n i trogen oxi des are a l so produced by corona d i s charge from energ i zed 
h i gh vo l tage transmi s s i on l i nes . Corona d i sc harge is  determi ned by conductor surface potent ia l  
gradi ents w h i ch i n  turn  are dependent u pon des i g n  parameters of the  transmi s s i on sys tem sel ected .  
Such  parameters are hei ght of conductors above the ground , s pac i ng of the phases , ground wi re 
confi gurat i on , s i ze of conducto r ,  bund l e  confi gurati on , and transm i s s i on l i ne vol tage . The 
l atter three are mos t  s i gn i f i ca n t .  Corona wi l l  i ncrease i n  any system as a re s u l t o f  abra s i ons , 
fore i gn adher i ng parti cl es or s harp po i nts on the conducto r  as we l l as by adverse weathe r cond i ­
t i on s .  Presence o f  water drop l ets o n  the conductor such a s  duri ng fou l  weather wi l l  i ncrease 
corona d i scharge g reatl y .  The use  of l a rger and mul t i p l e  condu�tors per phase ( bundl i ng )  i s  
part i c u l arl y effecti ve i n  reduc i ng corona d i scha rge fo r any other g i ven set of condi t i on s .  
Through  the u se of such  des i gn a l ternati ves , h i g her vol tage systems such a s  500 k V  may be 
operated w i th no greate r corona d i scharge and i ts consequences than l ower vo l tage systems 
present ly  acceptabl e .  The s taff bel i eves that the NSP transmi s s i on system des i gn has uti l i zed 
these a l ternati ves . 

Several f i e l d  stud ies 3 7 , 3 8 have attempted to measure i ncreases i n  ambi ent ozone l evel s nea r 
energi zed 765 - kV l i nes . No i ncrease i n  amb i ent  l evel s were found even when detectors were 
pl aced s i x  meters downwi nd from the conductor at the conductor hei ght . Tests were performed 
under a vari ety of weather cond i t i on s  w i th s i mi l ar resu l ts .  Howeve r ,  the staff cons i ders both 
of the f i e l d stud ies  s ummari zed above to be defi c i ent in one or more areas of procedure , anal ys i s  
o r  i nterpretat ion . For exampl e ,  dur i ng corona d i scharge the amount  of corona l oss  ( and  pre­
s umab l y  ozone product i on )  around h i gh -vo l tage transmi s s i on l i nes i ncreases by a l a rge factor 
w i th smal l i ncreases i n  vol tage --a 5% i ncrease in vol tage can al most  dou b l e  the corona . 3 9 Yet 
nei ther of the f i e l d  s tu d i es report the actual  l i ne vol tage at the t i me the ozone measurements 
were made . I t  sho u l d  be emphas i zed , however , that i n  no case were ozone l evel s detected that 
were measurab ly  a bove ambient  l eve l s .  

Ba sed u pon the c i ted reference s ,  the s taff bel i eves that the proposed transm i s s i on l i ne can be 
operated w i th no unacceptabl e i mpacts re s u l t i ng from the generati on  of ozone . Contri butions  
from the  l i ne are expected to consti tute a mi nor part of amb i ent ozone l evel s that  are pri nc i ­
pa l l y gene rated by natural p rocesses and wel l bel ow the National  Pri ma ry A i r  Qua l i ty Standard 
desc ri bed a bove . 
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4 . 4 . 2 . 3  Effects on Fl ora 

The appl i cant wi l l  manage vegetation  wi thi n the ROW to mai nta i n  the operati ona l i ntegri ty of the 
l i ne and enhance food and cove r habi ta t for wi l d l i fe consi stent wi th agr i c u l tura l  and other uses 
of  porti ons of  the ROW . The procedures and practi ces to be empl oyed are d i scussed i n  Sec t i on 
2 . 6 . 2 . 2 ;  thu s , the fol l ow i ng i s  a brief s ummary of the p roposed ma nagement program . 

Subj ec t  to easement agreements to the contrary , approxima te l y  the central one-th i rd of the ROW 
wi l l  be ma i ntai ned i n  natura l l y  occurr i ng or p l a nted herbaceous cover .  Mana gement wi l l  b e  
ori ented toward promoti ng o r  establ i sh i n g  l ow growi ng s hrubs i n  areas i mmedi ate l y  adjacent to 
th i s  herbaceo u s  cove r .  Exteri or portions  o f  the ROW wi l l  b e  managed t o  promote growth of ta l l er 
s h rubs  and l ow growi ng trees that are benefi c i a l to wi l d l i fe .  

E l ectromagnet i c  effects o n  p l ant  s pec i es have been i nvesti gated under vari ous  cond i ti ons  and by 
vari o u s  i nd i v i dua l s and organ i zati ons . 7 , L4  Mi l l er and Kaufman report that the genera l  concl u s i on 
from n umerous  i nvesti gations  " i s  that there i s  an absence of b i o l ogi cal  effects from current 
l eve l s  at a l l comparabl e to those experi enced by a person or any l i v i ng object u nderneath an 
opera t i ona 1 750 kV 1 i ne . "  7 Howeve r ,  excepti ons are noted and these authors report observ i  ng 
l eaf t i p  corona burn on very ta l l  and v i goro u s l y  growi ng map l e  and map l e  seedl i ngs ( wi th poi nted 
l eave s )  growing  d i rectl y u nder an operati ona l 750-kV l i ne ; the el ectri c f i el d j u st above the 
p l a n ts was about 3A kV per meter .  The rounded l eaves of an equal l y  ta l l  sas safra s sapl i ng were 
unaffected . 7 The maxi mum ground-l evel f i el d s trength i mmed i a te l y  beneath the proposed 500-kV 
l i ne w i l l  be a bout 7 . 5 kV per meter .  T h e  s taff expects no observabl e el ectromagnet ic  effects o n  
vegeta ti on managed a s  proposed b y  the appl i cant .  

4 . 4 . 2 . 4 Effects on Fauna  

Terres tri a l  

Whereas t h e  i n i t i a l  effects of ROW c l eari ng on  wi l d l i fe s pec i es are a l most  i nvar i a b l y  o f  a 
negat i ve nature , the s ubsequent deve l opment of vegetation  i n  the cl eared area re su l ts i n  the 
c reati on of the so-ca l l ed "edge effec t . "  Typi cal l y ,  a greater amount  and va ri ety of a n i ma l  
foods are produced and  a w i de vari ety of ecol og i cal  n i ches a re created . Add i tional l y ,  vari ous 
porti ons  of the ROW wi l l  be u t i l i zed for travel l anes and escape cove r .  Al though the appl i can t ' s 
proposed measures for managi ng hab i ta t  w i th i n  the ROW are oriented to favor majo r  game spec i es 
( Sec . 2 . 6 . 2 . 2 ) , such  management  wi l l  be benefi c i a l  to numerous  nongame s pe c i es a s  we l l . I n  
tota l , the potenti a l  o f  acti ve management wi l l  l i ke l y  b e  a favorabl e trade-off for the negati ve 
effects i ncu rred . 

Some of the negati ve i mpacts assoc i a ted w i th c l ear ing  and constructi on wi l l  a l so preva i l  dur ing  
l i ne o perati on . The  i n ten s i ty of hunti ng and  re l ated acti v i ti es w i l l  l i ke l y  cont inue  at s i mi l ar 
l evel s .  The i nc i dence of road-k i l l ed wi l dl i fe wi l l  l i ke l y  decrease s i nce the veh i c u l a r  traffic  
req u i red for normal l i ne ma i n tenance wi l l  be negl i g i b l e  compared to  that assoc i a ted wi th the 
cons truction peri od . Ma i ntenance practi ces and schedu l es are d i scus sed in Secti on 2 . 6 . 2 ;  
norma l l y  such  ac t i v i ties  wi l l  not l i ke l y  cause o ther than mi nor d i stu rbances o f  wi l d l i fe .  
Howeve r ,  some s pec i e s  may tend to avo i d  the ROW because of no i se generated duri ng  month ly  
i n spec ti ons from a i rcraft . 

Co rona effects assoc i ated wi th l i ne opera t i on wi l l  not l i ke l y  affect wi l dl i fe behavior  dur ing  
fa i r  weather condi tions . However,  a ud i b l e  noi se generated by corona and spark-gap d i scharge may 
exceed 55 dB a t  ground l evel beneath the l i ne dur ing  foul weather ( Sec . 2 . 6 . 1 . 1 ) .  I n  v i ew of 
prev ious  d i scuss i on concern i ng n o i se l evel s associ a ted wi th l i ne constructi on , i t  i s  un l i ke l y  
that wi l dl i fe i n  the v i c i n i ty of the p roposed l i ne w i l l  su ffer permanent heari n g  l oss . Howeve r ,  
the l ess  to l erant  s pec i es may vacate o r  avoi d the ROW du ri ng fou l  weathe r .  Add i ti onal l y ,  
p redator-prey re l ations h i ps a s  wel l a s  commu n i ca ti on s i gna l s  may b e  a l te red , a s  prev i ou s l y  
noted . Mi l l er a n d  Kaufma n 7  have eva l uated i nformation  sources rel a t i ve to other effects asso­
c i a ted wi th h i gh-vol tage transmi s s i o n . These authors conc l ude that current evi dence does not  
conv i n c i ng l y  i nd i cate harmfu l b i o l ogi cal  effec ts res u l t i n g  from exposure to  el ectri c and magne ti c 
f ie l ds or corona-i nduced produc t i on of ozone associ ated wi th transm i s s ion  l i nes . Thus such  
phenomena are not l i ke l y  to affect w i l d l i fe i n  the  proposed project ROW . 

Towers of the proposed faci l i ty wi l l  be ut i l i zed as res t i ng perc hes and observat i on posts , 
parti cu l arly  by raptors duri ng h unti ng forays . The d i stance between conducto rs and the towe r 
des i gn essenti al l y  precl ude el ectrocuti on ; nonethel ess , the towers and cabl es of the fac i l i ty 
consti tute a hazard to f ly ing  b i rds . Various  records i n d i ca te i nstances i n  wh i c h  substa n t i a l  
numbers of b i rds have been k i l l ed d u e  t o  col l i s i ons wi th tal l man -made structures , i nc l u d i ng 
power l i nes . 4 0 Most  of the da ta a re based on mi grati ng passeri ne b i rds  co l l i d i n g  wi th TV antennas 
and ta l l  structures at a i rports that exceed tower hei ghts of the proposed l i ne . However , b i rds 
common l y  fly at l ower l e vel s duri ng stormy weather .  I n  any even t ,  some b i rd k i l l s  wi l l  occur 
fol l owi ng construction  of  the p roposed fac i l i ty _  
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Specu l at ion  as to the  k i nds and  numbers of  b i rds that  wi l l  be i mp i nged by the  proposed fac i l i ty 
i s  near mean i ngl es s .  Howeve r ,  several cons i derations  seem re l evan t .  Acco rd i ng to Bel l rose , 
none of the prima ry goos e and duck  mi gration  rou tes traverses the project area . 4 1  However ,  a 
secondary goose mi gration  rou te traverses the H i bbi�g area , the eas tern portion  of the proposed 
transmi s s i on l i ne ( s ee Fi g .  2 . 1 ) .  For the mos t  part , the or ientation  of the proposed l i ne i n  
th i s  a rea i s  a north-south d i rection wh i ch corresponds w i th the d i rection  o f  mi gra t i on . Secondl y ,  
agri cul tural cropl ands , commonly  used by m i grati ng s pe c i es a s  rest i ng and feedi ng areas , a re not 
extens i ve i n  the v i c i n i ty of the proposed l i ne . Further , the hab i ta t  resources of the B i g  Bog 
( Networks 2 and 3 ,  Fi g .  2 . 1 ) a re not cons i dered conduc i ve to susta i n i ng dense popu l ations  of 
b i rd s pec i es . Accord i ng l y ,  the s taff be l i eves the i nc idence of b i rd k i l l s  associ ated wi th the 
proposed l i ne wi l l  be rel at i ve l y  l ow .  Howeve r ,  g i ven the i nstances of i nteraction  between 
certa i n  s pecies  behav i o ral  patterns , spec i fi c  timi ng , and the occu rrence of parti cul ar i nc l ement 
weather cond i t i ons , some apprec i ab l e  b i rd k i l l s  may occu r .  

Aquati c 

The operati on of any transmi s s i on l i ne i s  i n  general a " pa s s i ve "  acti v i ty wi th respect to i ts 
effect on the aquati c envi ronment . The most  potenti a l l y  severe i mpacts to ri vers , l a kes , and 
wetl ands a l ong the corri dor a re associ a ted wi th the use of herb i c i des to control vegetation  and 
the po s s i b l i ty of  o i l  sp i l l s  a t  s ubstati ons . 

The appl i cant has provi ded no l i s t  of herb i c i des , appl i cat ion rates , carr i er agents , or methods 
of app l i cati on to the staff fo r eva l uati on . It i s  the i ntent  of the appl i cant to conform to the 
gu i del i nes of the State of M i n nesota Department of Agricu l ture and the USEPA , but these g u i de­
l i ne s  a re st i l l  be i n g  promu l ga ted ( E R  Supp . ,  Res p .  to Q. 1 7 ) .  The appl i cant is commi tted to the 
fo l l owing  meas ures and safeguards regard i ng the use of herbi c i des for transmi ss i on l i nes 
ma i n tenance ( ER Supp . , Resp . to Q .  30 and Re f .  42 ) : 

1 .  Types of herbi c i des used are res tri cted to onl y those chemi ca l s and methods of 
appl i cation  appro ved by the Mi nnesota Department of Agri cu l ture and the USEPA.  

2 .  Sel ecti ve o r  basal  appl i cati on s ha l l be used wherever poss i b l e .  No sprayi n g  sha l l 
occur near any a rea defi ned by the Mi nnesota DNR a s  envi ronmenta l l y  sens i ti ve .  

3 .  The appl icant  shal l mark a l l  nontarget wi l dl i fe habi tat i n  areas where broadcast 
s pray i ng is  unavo i dab l e ,  so that these areas wi l l  be  spared the needl ess  appl icat ion 
of chemi cal s .  

4 .  B u ffer a reas of a t  l east  300 to 400 feet for aeri a l  appl i cations  and 1 00 feet fo r 
genera l  appl i cat ions  s ha l l be l eft around a l l open  water bod i e s . 

5 .  The appl i cant sha l l s uppl y the Mi nnesota Department of Natural Resou rces wi th the 
names , appl i ca t i on rates , carri er agents , and methods of appl i cati on of a l l herb i c i des 
ant ic i pated for use i n  ROW mai ntenance no l ess  than two work i ng days before the 
commencement of s pray i n g .  

The possi b i l i ty o f  a n  o i l sp i l l  at Forbes s ubstation ( owned by Mi nnesota Power a n d  L i gh t )  has 
been v i rtua l l y  e l imi nated due to the construct i on of catch bas i ns wh i c h  wi l l  conta i n  the o i l  i n  
case of a n  acci dent . I n  add i t i on , the MEQB cons tructi on perm i t  has requ i red the fol l owi ng pre ­
ventat i ve measures t o  be ta ken a t  a l l l ocati ons throughout t h e  ri ght-of-way : 

1 .  Sta g i n g  and storage s i tes shou l d  be l ocated away from wa ter bod i es to prevent o i l s  and 
chemi cal s from enteri ng and adversely  affecti ng these waters .  Al l such  storage of 
o i l s  a nd c hemi cal s shal l comply  w i th Mi nnesota Pol l ut ion  control regu l ati ons . 

I n  add i ti on , the s taff recommends that the fol l owi ng p rocedures be observed to mi n i mi ze ope ra ­
ti onal i mpacts t o  aquati c systems : 

1 .  Appl i cation  of herb i c i des shal l be l i mi ted to hand-hel d apparatus wi th i n  1 00 meters of 
a ny body of open water i nc l ud i ng a l l bog area s , except when other methods are permi tted 
by regu l atory agenc i es . 

2 .  Spray i ng o f  any type sha l l not take pl ace duri ng the nesti ng seasons o f  waterfowl , nor 
i n  areas of wetl and  havi ng substanti a l  open water duri ng periods of nesting  and/or 
mi grati on . 

The s taff as sumes , for purposes of th i s ana l ys i s ,  that the regul at ions  to be promu l gated by the 
Mi n nesota Po l l u t i on Contro l  Agency are adequate in terms of thei r i n tent towards mi n i mi z i n g  
adverse envi ronmental i mpacts . We reserve the ri ght , howeve r ,  t o  offer suppl emental  anal yses 
upon rev i ew of the forthcomi ng g u i del i nes . Pend i ng such rev i ew ,  the sta ff fi nds the potent ia l  
envi ronmental i mpacts to  the  aquat ic  envi ronment due to  the  operation  of  the proposed l i ne to  be 
mi n i ma l  and  acceptab l e  upon adoption of the prov i sos previ ou s l y  ment ioned . 
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4 . 5  I MPACTS ON ENDANGERED SPEC I ES 

4 . 5 . 1  Constructi on  

I n  order to ens ure compl i a nce w i th Secti on 7 of the  Endangered Speci es Act  of 1 973 , the  Depart­
ment o f  Energy has requested formal consul tat i on w i th the U. S .  F i s h  and Wi l dl i fe Serv i ce con­
cern i ng i mpac ts w h i c h  may occur to the gray wo l f ,  bal d eagl e ,  and peregrine fal con from construc­
t i on and operation  o f  the a ppl i cant ' s transmi s s i on l i ne . The res u l ts of the FWS " thresho l d  
exami nation"  are presented i n  Append i x  C .  Th i s  document s tates that " by i ncreas i ng prey s peci es 
the net effect upon grey wo l ves wi l l  be pos i t i ve thus i mprov i ng cr it i cal  habi tat . "  The conc l us i on 
reached by the FWS i s  that " th i s project wi l l  not j eopard i ze the conti nued exi stence of the gray 
wol f ,  peregrine  fa l con and the ba l d  eagl e nor wi l l  i t  re s u l t i n  the destruction or adverse 
mod i f i ca t i on of  des i gnated cri ti cal habi tat for the gray wo l f . "  

The greatest poten t i a l  for adverse i mpacts to the wo l f  duri ng cons truct i on wi l l  ari se from 
i nteractions  wi th human popu l ati ons . Duri ng the cl eari ng phase of constructi on , the wol ves of 
the area may be s u bject to stress due to no i se  and human i nterference . Because th i s  area has 
somewhat o f  a "w i l derness "  characte r ,  human i ntrus i on may not be tol erated by the wo l ves , 
res u l t i ng i n  a bandonment o f  parts of e x i s t i n g  terri tories  by the wo l ves . T h i s  may i ncrease 
competi t i on between d i spl aced a n i ma l s and res i dent an ima l s for the hab i ta t  resources of the 
adjacent areas . Such secondary effects as changes in food avai l ab i l i ty and s pecies  behav i oral 
patterns may res u l t .  

An i ncrease i n  human popu l at ion  of the area a l so wi l l  l i ke ly  i ncrease road k i l l s ,  poach i ng ,  and  
gene ra l  haras sment o f  not only the wo l ves , but  the i r  ma i n  source of food a s  we l l .  S i nce mos t  of 
the cons truc t i on work wi l l  take pl ace duri ng wi nter , wh i ch i s  genera l l y  recogni zed as the period  
of h i ghest natura l morta l i ty for the wo l f , thi s may resu l t  in  an even h i gher than  normal morta l i ty 
rate . 

As i de from the i mpacts d i rectl y a s soci ated w i th the construction  of the transmi s s i on l i ne ,  addi ­
t i onal  i mpacts may occur i f  the appl i cant sets up temporary work camps w i th house tra i l ers ( see 
Sec . 4 . 7 ) . 

As a resu l t of a l l  the a bove menti oned potent ia l  and/or probabl e i mpacts , the wol f popu l at ion  of 
Zo ne 3 may e xper i ence a n  overa l l net dec l i ne duri ng the one- or two-year constructi on  per i od . 

Constructi on impacts to the ba l d  eag l e  a re expected to be mi n i ma l . Prov i ded the appl i cant 
fo l l ows the recommendati ons of the Mi nnesota DNR and res tricts the l i ne to at l east one- hal f 
mi l e  from known eagl e nests , the pos s i b i l i ty of deserti on by the eagl es i s  reduced . I n  addi ti on , 
most  o f  the cons truct i on work wi l l  be done duri ng wi nter , when most  of the eag l e s  wi l l  have 
mi grated to o pen water , such  a s  the Mi s s i s s i ppi  Ri ver .  

No i mpacts to the  pereg rine fa l con a re e xpected to  occur as a res u l t of ROW cl ear ing  and l i ne 
constructi on . 

The staff recommends that the appl i cant i nstruct the work force regard i ng poss i b l e  haras sment 
and other adverse i mpacts to wi l d l i fe s pecies  dur ing the con s truction pe r iod .  An u n ders ta n d i ng 
and apprec i a ti on for bas i c  ecol o g i ca l  rel ati onsh i ps and pri nci pl es wi l l  serve to mi n i m i ze the 
potenti a l  for i mpacts to threatened and endangered s pecies  a s  wel l a s  to wi l dl i fe in genera l . 
The s ta ff recommends that the appl i cant perform th i s  task  throu g h  meeti ngs and the i s suance of 
pamphl ets to the workmen who wi l l  be a ctua l l y  work i ng on  constructi o n .  

Si nce no  federa l l y  des i gnated threatened and/or endangered s peci es o f  aquati c a n i ma l s are found 
wi th i n  the corri dor , no i mpacts to a ny so  des i gnated s pecies  wi l l  occur from construction  acti v i ­
t i es assoc iated w i th the proposed transmi s s i on l i ne . 

4 . 5 . 2  Operati on 

Operati onal  i mpacts to the wol f are expected to be both pos i t i ve and negat i ve .  The presence of  
the ROW wi l l  prov i de new access  to the  wol ves '  cri ti cal habi tat for  hunters and persons engaged 
i n  other recreati onal  acti v i ties . T h i s  may promote h i gher human den s i ti es l eadi ng to competi t i on 
wi th the wo l ve s  for thei r hab i tat and prey . Howeve r ,  the appl i cant has i nd i cated ( E R ,  App . Aa ) 
tha t  the ROW wi l l  be managed duri ng operation  to maximi ze the q uanti ty o f  wi nter browse for deer 
and moose . I f  the cr it i cal  hab i ta t  area i s  managed care fu l l y  to l i m i t  the n umber of wol f-human 
i nteracti ons , the overa l l i mpact to the wol f  from the o peration  of the transm i s s i on l i ne may be 
benefi c i al because of  a net i ncrease i n  prey . 

Li ne-mai ntenance ground crews and aeri a l  s urveys may cause some mi nor d i sturbance to both the 
eagl e and wol f  dur ing  operation , but s uc h  i mpacts w i l l  be of  s hort durati on . 
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I�h i l e  the towers a nd 1 i nes pos e  a potentia l  i nfl ight hazard to b i rds , the fac i l  i ty wi l l  be 
con struc ted in suc h a way a s  to prec l ude el ectrocution  of l arge ra ptors , suc h a s  the eagl e .  

S i nce n o  aqua t i c  spec i e s  des ignated a s  threatened and/or endangered are fou nd wi th i n  the corr i dor , 
no impac ts to any so des ignated spec i e s  wi l l  occur from the opera t i on of the proposed trans­
m i s s i on 1 i ne .  

4 . 6  IMPACTS O N  CULTURAL R ESOURCES 

The appl icant  has submi tted a survey report concern i ng the poten t i a l  cu l tura l  resou rces that may 
be affected by ROW c l ea r i ng and construction  of the proposed transm i s s i on l i ne . The staff has 
eva l uated the survey report and con s i ders the document to be i nadequate as a bas i s  for eva l u ­
a t i ng impacts on cu l tu ra l  resources . Therefore , the staff req u i res that the appl i cant  emp l oy a 
qual i f i ed archeo l og i st who wi l l  be respon s i b l e  for l ocati ng , eva l ua t i ng and/or i nvestiga t i ng 
poten t i a l cu l tura l resource s i tes prior to i n i tiat ion  of c l earing and/or con struc t i on act i v i t ies  
i n  a l l  segments of the  transm i s s i on l i ne ROW .  The qua l i ficat ions  of the archeo l og i st must  be 
eval uated and approved by the Mi nnesota State H i stori c  Preservat i on Off i ce and the U . S .  Depart­
men t of Energy . The research desi gn , i nvestigative  methodol ogy , a s  we l l  a s  the d i spo s i t ion  of 
al l c u l tu ra l resources encountered wi l l  l i kewi se be su bj ect to approva l by the above ment i oned 
agenc i e s .  

The U .  S .  Depa rtment o f  Energy h a s  a l so con su l ted wi th the Pres i dent ' s  Adv i sory Counc i l  on 
H i sto r i c  Preserva t i on fo r g u i dance on t h i s  subjec t .  The Counc i l  ha s requested tha t certa i n  
cond i t ions  to protec t any h i stor ic o r  pre h i storic f ind i ng s  be i nc l uded i n  the proposed 
Pres identia l  Perm i t .  The staff wi l l  req u i re that the appl icant  a b i de by the se cond i t ions  and 
wi l l  p l ace them i n  the perm i t .  Wi th these st ipu l at ions  inc l uded , the Execut i ve D i rector of the 
Counc i l  agrees wi th the determ i n i a t i on of no adverse effects on archeo l og ica l  s i tes in northern 
M i n nesota el i g i b l e  for i nc l u s i on in the Na tional  Reg i ster. 

4 . 7  IMPACTS O N  THE COMMUN ITY 

4 . 7 . 1  Demography 

4 . 7 . 1 . 1  Re l ocation  

The  con struct ion of the  Northern Sta tes Power tra n sm i s s i on l i ne wi l l  affec t the  demogra ph ic  
structure of the s i x -cou nty project a rea descri bed i n  Section  3 . 8  by  the  stimu l at i on of temporary 
i nm i gra t i on of personnel a ssoc i ated wi th the work fo rce and l ocal  re l ocation  of peop l e  l i v i ng 
wi th i n  the r i ght-of-way . Acqu i s i t ion  of easement rig hts cou l d  resu l t i n  the re l ocation  of 1 3  
hou seho l d s  l i v i n g  i n  homes wi th i n  500 feet of the proposed centerl i ne . s Con struc t ion -rel ated 
act i v i ties  may al so d i rectl y or i nd i rectl y resu l t in soc i a l , po l i t ica l , and/or economi c impacts 
l ead i ng to l ocal o utmi grat ion or rel ocation . However , the number of res i dents affected i s  
ex pec ted to be a very sma l l fraction  o f  the tota l po pu l ation  o f  the impact  a rea . 

4 . 7 . 1 . 2 Inmi gra t i on 

The appl i cant  has i nd icated they expect a tota l of 1 00-300 workers for the two and one-ha l f  year 
projec t ,  wi th the maximum wo rk force requ i red from �!ovember through  March and the m i n imum i n  
Apr i l  through  Jun e .  Ba sed u pon past experi ence NSP antic i pa tes that 50-70 percent ( 1 50-2 1 0  
workers ) of the con stru c tion work force wi l l  move i nto the i mpac t a rea and that 20-307; of these 
i nmovers wi l l  b r i ng the i r  fam i l i es with them ( ER Supp . , Resp . to Q .  4 ) .  It  i s  est ima ted that 
60;; of  the workers wi l l  be married and have fami l  ies  and tha t eac h fami l y  ex pec ted to move i n to 
th i s  a rea wi l l  have on the average two to three c h i l dren ( ER Supp . , Resp . to Q .  4 ) .  Therefore , 
the max imum i nmi gra t i ng popu l a t i on a t  any one t ime i s  expec ted to be about 460 i nd i v i d ua l s .  

4 . 7 . 2  Settl ement Pa ttern 

4 . 7 . 2 . 1  Hou s i ng a nd I ndus try 

The poten t i a l  i mpacts on hou s i ng are prima r i l y  a funct ion  of : ( 1 ) the number and d i stri but ion 
of the i nmi gra t i n g  popu l ation , ( 2 )  h i stor ic  and projec ted l ocal  ho u s i ng dema nds , ( 3 )  k i nd , 
number , and d i stri bution  of ex i s ting  vacant  hou s i ng u n i ts ,  and ( 4 )  pl anned add i t ions  to hou s i ng 
i nc l ud i ng the a b i l i ty of the l ocal a nd private real es tate devel opment market to respond to 
dema nd . 
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Impacts res u l t i n g  from i nm i g rati on o f  the construc t i on force wi l l  probab ly  b e  centered i n  the 
s i x-county area desc ri bed i n  Secti on 3 . 8 .  Most hous i ng demands are expected to be made on the 
l a rger towns such  as H i bb i n g , Ch i sho l m ,  Vi rg i n i a ,  I nternati ona l Fa l l s ,  B i g  Fal l s ,  Baudette , 
Warroad and Roseau ( ER Supp . , Re s p .  to Q .  4 ) .  Due to the seasona l i ty of the work and the fact 
that it is  not concentrated in  one p l a ce ,  b u t  i nstead is  essenti a l l y  progres s i ve ,  mov i ng from 
one p o i n t  to another--200 m i l es ( 320 km) away- -mos t workers are expected to choose temporary 
hous i ng i n  motel s ,  mob i l e  homes or rental apa rtmen ts and houses ( ER Supp . , Res p .  to Q. 4 ) .  
Wh i l e  there may be t i mes when the work force i s  spread out  over the 200 mi l es , most  of the t i me 
the workers may be concentrated i n  one are a ,  before mov i ng 50- 1 00 mi l es ( 80 - 1 60 km ) to the next 
area of concentra t i on . 

Projected l ocal  hou s i ng demands are re l ated to demograph i c  trends , wh i ch are i n  turn modi fi ed by 
various  economic  and soc i o -c u l tural fac tors such  as pr i ce , hous i ng ava i l ab i l i ty ,  hous i ng demand ,  
l ength of stay , etc . I n  a l l b u t  S t .  Lou i s  County ,  popu l ati ons have been re l ati vel y stab l e  ( see 
Sec . 3 . 8 ) . Even so the avai l ab i l i ty of temporary hous i ng appears to be very ti ght . For the 
four-county area of Bel trami , I tasca , Lake of the Woods , and Kooc h i c h i n g  there were about 
32 , 600 hous i n g  un i ts in 1 970 . Of those 80-90% were s i ng l e  fami l y  homes , 5- 1 2% dup l exes or 
apartments and another 2 . 5% were mobi l e  homes . 4 3  

A 1 976 study done for the proposed Mi nnegasco Peat Gas i fi cation Projec t i ndi cated that the 
vacancy rate i n  the four-county area was on l y  2 . 2% ,  even ly  sp l i t  between renta l and those for 
sa l e ,  w i th more than hal f of each wi thout p l umbi ng faci l i t i es . 4 3  The study a l so stated that " i t  
i s  not unu sua l for sma l l  towns i n  the area to have on l y  two or three vacan t hous i ng un i ts per 
yea r . "  Howeve r ,  s i nce the average fam i l y  i ncome i s  l ow compared to the s tate ( see Sec . 3 . 8 ) , i t  
i s  not surpri s i ng that the med i a n  ren t pai d by persons of t h i s  four-county area i s  re l at i ve l y  
l ow ,  rang i ng from $40-59 per month i n  Kooc h i c h i ng County to $60-79 per month i n  the other three 
counti es . 4 3  

A recen t study done for the v i l l age of Baudette i n  Lake of the Woods County , may further s ub­
s tan t i a te the  presence of a hous i ng probl em i n  th i s  are a .  Out  of a total of 551  dwel l i ng un i ts 
( i nc l uding  s i ngl e fami l y  homes , mob i l e  homes , and apartmen ts of a l l cond i t i ons ) ,  on ly  35 were 
vacant i n  1 976 of wh i c h  26 were in e i ther a substandard or d i l ap i da ted cond i t i on .  Th i s  l eft 
three s i ng l e  fam i l y  homes and s i x  apartments ava i l ab l e  for hous i n g . 

Al though l i ttl e i n formation  i s  avai l ab l e ,  i t  wou l d  appear that c i rcumstances may be s i mi l ar i n  
Roseau County a s  wel l .  A report o n  the overal l econom i c  deve l opment o f  the Northwest Reg i on 4 4  
( i n c l ud i ng Roseau County )  i nd i cates that 25% o f  the reg i on ' s  hous i ng i s  deemed t o  b e  i nadequate 
( e i ther overcrowded or l ac k i n� essent i a l  p l umb i ng ) w i th Roseau County accoun t i ng for "a s i zabl e 
porti on of th i s  percen tage . " 4  Moreover,  " recen tl y the ho u s i ng market has become cri ti cal l y  
ti ght , a n d  i n  the area o f  ren t i ng , there i s  a def i n i te demand for apartmen t  dwel l i ngs . Th i s  
demand  i s  more prono unced i n  the ' urban ' cen ters o f  the reg i on . " 44 Furthermqre , the report a l so 
i den ti fied a s hortage of l odg i ng fac i l i t ies  such a s  motel s i n  the Warroad area . 4 4  

Hous i ng avai l ab i l i ty a ppears to b e  c r i t ica l  i n  St .  Lou i s  County a s  wel l .  The pri mary cause of 
hous i ng s hortage i n  th i s  area i s  the res u l t  of the rap i d  growth of the taconi te i ndustry , wh i c h  
i s  occurring a l l across t h e  I ron Range area . 4 5 A recent report made ava i l ab l e  t o  t h e  s taff from 
the P l an n i ng Department  for the Ci ty of H i bb i n g  i nd i cates the vacancy rate i n  1 976 i n  H i bb i ng 
was l ess  than 0 . 5% , and vacant un i ts are cri ti cal l y  substandard and nonmarketab l e . 46 The report 
l i s ts a tota l of 6 1 1 1  hous i ng un i ts ( 1 653 renter-occup i e d )  wi th 1 74 vacan t un i ts ; howeve r ,  th i s  
i ncl udes 1 45 un i ts under construction and 26 o f  the rema i n i ng 29 be i ng substandard un i ts , v i o l ating  
one o r  more s i gn i f i cant aspects  of the H i b b i ng Hou s i ng Code . Fu rthermore , a s urvey of real tors 
i n  H i b b i ng i nd i cated that a l l b u t  one rea l to r  have c l i ent  wa i t i ng l i sts of about fi fty fami l i es , 
w i th a t  l east one l i st i ng more than 1 00 fami l ies  seeki ng hou s i ng i n  H i b b i ng . 4 6 

I t  wou l d  appear the s i tuati on i s  s imi l ar i n  other areas of St .  Lou i s  County .  The town of Stuntz 
experi enced one of the h i ghest growth rates of the area from 1 970- 1 975 and requested a s pec i a l  
census  s howi ng an  i ncrease o f  1 2 . 7% s i nce 1 970 . 4 7 The S t .  Lou i s  County Pl an n i n g  a n d  Zon i ng 
Department  i n d i cated one of the factors attri buted to the i ncrease was a s hortage of hous i ng i n  
other commun i ties . S i nce 1 967  t o  1 977 , the town o f  Stuntz h a s  experi enced a 38% i ncrease i n  the 
n umber of dwel l i ng u n i ts . 4 5 

4 . 7 . 2 . 2 Transportation  

Due to  the i nm i g ra t i on of  up to 300 workers i n  the rural commun i t ies  of northern M i n nesota 
traff i c  may be a prob l em in some areas . S i nce the hous i ng supp ly  i s  rather l i mi ted and the 
towns are , i n  some c ases , 50-60 mi l es (80-97 km) from the proposed route , the wo rkers may have 
to dr ive ' a  con s i de rab l e  d i stance to and from the job s i te .  Th i s  i ncrease i n  concen trated use of 
s pec i f i c  h i g hways s uch  as US 7 1 , State H i g hways 1 ,  6 ,  1 1 , 65 , and 72 , may cause some prob l ems to 
res i den ts of the area . Howeve r ,  s i nce the major portion  of construc t i on is to be done i n  
wi nte r ,  touri st  traffi c wi l l  b e  a t  a m i n i mum . The tran sportation  o f  heavy equ i pment may i ncrease 
deteri orat ion of the roads in th i s  area . 
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4 . 7 . 3  Soc i a l  Orga n i zat ion 

The inm igra t i on of con struction workers and the i r  fam i l i e s  may affec t the soc i a l  organ i zation  of 
the project area by produc ing  changes i n  t he soc i a l  structure of the l ocal  res i dents and by 
i ncreas i ng demands for soc ia l  serv i c es .  Soc i a l  serv i c es i nc l ude educa t i on , sewer and water 
fac i l i t ies , and hea l th and med ical  serv i c e s .  

4 . 7 . 3 . 1  Soc ia l  Serv ices 

Education  

The  pub l i c  school systems of t he s i x-cou nty area are expec ted to  educate the i nm i grating  schoo l ­
aged c h i l dre n .  The appl icant has i nd i cated they wou l d  expect no more than 1 00 c h i l dren wou l d  be 
added to the total school enro l l ment of the projec t  area , and th i s  estimate i s  pro babl y due to 
the seasona l nature of the work wh i c h  wi l l  d i scourage some of the workers from bri ng i ng the i r  
fam i l i es ( ER Supp . , Resp . t o  Q .  1 0 ) . Impacts to the school systems of the area a re expec ted to 
be m i n i ma l  due to the general dec l ine  i n  enro l l ments , 1 3  grades of the school system , and the 
rel a t i ve l y  short t i me-per i od that workers wi l l  spend i n  one area . 

Sewer and Wa ter Fac i l i t i es 

From t he data on four c i ti es of the Iron Range (Grand Rap i d s ,  H i bb i n g ,  C h i sho l m ,  and V i rg i n i a ) ,  
i t  appears the capabi l i t ies  of sewer and water fac i l i t i e s  are more than adequa te for St .  Lou i s  
County . 48  Howeve r ,  fac i l i t ies  for t he other f i ve counties  appear to be a t  the i r  l im i t  i n  some 
cases and i nadequate i n  o thers , v i o l ating  M i nnesota Po l l ut ion  Contro l  Agency standa rds . New or 
expanded sewage systems a re needed in Baudette , Bemidj i ,  B l ac kd uc k ,  International  Fal l s ,  Kel l i he r ,  
Northome , Ro seau , a n d  Warroad . 4 3 , 4 4  Water system i nadequac i es o r  a need for extens ions ex i s t  i n  
a l l of the a bove a n d  i n  B i g  Fa l l s  as we l l .  Any addi t i onal demands on these systems , su ch a s  
those of a temporary tra i l er camp establ i s hed for the work force , cou l d  create a major pro b l em .  

Heal th and Med ical  Serv ices  

The adequacy of i n st i tut ional med ical  care for workers and  the i r  fam i l ies  wi l l  depend on the 
l ocal i ty in wh i c h  the wo rkers l i ve . Tab l e  4 . 1  prov ides the number of bed s and occ upancy ra tes 
for hosp i ta l s in t he s i x-cou n ty a rea . G i ven present occupancy ra tes , i t  wou l d  appear that there 
are adequate fac i l i t ies  for the construction  workers and the i r  fam i l i es . Howeve r ,  Ro seau Cou nty 
ha s been des i g nated a c r i t i ca l  hea l t h  manpower shortage area for p hys i c i ans , denti sts , and 
nurse s . 44  I n  add i ti on ,  Bel trami Cou nty a l so appears to  have a c r i t ica l  shortage of primary 
p hys i c i a n s ,  wh i l e  Lake of the Wood s County had o n l y  one denti st for the enti re cou n ty i n  1 974 . 4 9  

Ta b l e  4 . 1 . 1 97 7  Summary o f  Insti tutional  Care i n  the S i x -County Impact Areaa 

Number Occupancy 
County Hos p i ta l  of Beds 

Bel trami Bemidj i Commun i ty Hospi tal 1 35 
U. S .  Publ i c  Hea l th Serv ice I nd i an 30 

Hosp i ta l  

Ita sca Northern I tasca Hosp i ta l  60 
I ta sca �1emo ria l  Hosp i ta l  

Kooc h i c h i ng I nternational Fa 1 1  s Memoria  1 Hosp i ta l  64 
L i tt l efork Mu n i c i pa l  Hosp i ta l  62 

Lake of the Woods Tri n i ty Hosp i ta l  34  

Ro seau Ro seau Area Hosp i ta l  1 33 

st .  Lou i s  C h i s hol m Memoria l  Hosp i ta l  54 
Evel eth F i tzgera l d  Commu n i ty Hosp i ta l  50 
H i bb i ng Genera l Hosp i ta l  1 80 
V i rg i n i a  Mun i c i pa l  Hosp i ta l  295 

aDeri ved from "Amer i ca n  Hosp i ta l  Assoc iat ion  Gu i de to the Hea l th Ca re F i e l d , " Ameri c an 
Ho s p i ta l  Assoc i at ion , C h i cago , 1 977 . 

Rate , % 

8 1 . 6  
40 . 0  

66 . 7  

60 . 9  
85 . 5 

4 5 . 7  

8 7 . 2  

29 . 6  
54 . 0  
70 . 2  
81 . 7  
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Al l o f  the other count i es i n  the project area have rat i o s  of doc tor to popu l ation  to ta l s  approxi ­
mate l y equal to or abo ve the s ta te average . 4 9 Whi l e  the appl i cant has i nd i cated the company 
expects on ly  a total of 30 t i me- l oss  acc i dents associ a ted wi th the en t i re constructi on phase ( ER 
Supp . , Resp . to Q .  8 ) , t h i s  may cause a substan t i a l  i mpact on an al ready cri ti cal prob l em .  I n  
addi ti on , the i naccess i b i l i ty o f  ambul ance serv i ce to the job s i te may cause serious  trans porta­
ti on prob l ems to those men i nj ured on  the job . 

4 . 7 . 4 E conomi c Organ i zat ion 

4 . 7 . 4 . 1  D i rect  Impacts 

In the peak cons tructi on period of t he yea r ,  the appl i cant est imates d i rect NSP empl oyment of 
300 workers w i th an average i nd i v i dual  month ly  wage o f  between $ 1 600 and $ 3000 depend i ng on the 
i nd i vi dual job ( ER Supp . ,  Resp .  to Q .  4 ) . Some of these workers ( 30-50% ) may be recru i ted from 
the l ocal work force . The average month ly  payrol l s hou l d  be between $ 300 , 000 and $375 , 000 , 
depend i n g  on the s eason and n umber o f  wo rkers . The l ocal  commu n i t i es i n  w h i c h  the construction  
workers l i ve , i nc l ud i n g  the  s i x-county area , wi l l  rece i ve benefi ts from both  the  i nvestmen t  of 
a porti on o f  these wages through  the d i rect purchases o f  l ocal  goods and servi ces and in  l ocal 
l abor recrui tment .  

4 . 7 . 4 . 2  I nd i rect Impacts 

The cons tructi on o f  the NSP tran smi s s i on l i ne wi l l  a l so provi de i nd i rect benefits  to the s i x­
coun ty area . For each dol l a r  s pen t l ocal l y  by NSP ( for l abo r ,  goods , and servi ces ) ,  there wi l l  
be add i t i onal  econom i c  acti v i ty and expendi tures generated i n  the l ocal area as these workers 
and b u s i nessmen s pend part of t h i s  money . Furthermore , the constructi on workers are expected 
to have a mul t i p l i er effect on  l ocal empl oymen t in terms o f  base-to- serv i ce rati os . 

As the constructi on of the l i ne nears comp l e t i on and workers l eave an area , the demand for some 
goods and servi ces may decrease to near the precon structi on l eve l . Howeve r ,  i f  the impact area 
experi ences conti nued growth i n  l ocal econom i c  devel opments during  the con s truction  s tage , the 
post-constru c t i on i mpac ts may be l es s  severe . Th i s  wou l d  occur i f  the new en trants to the reg i on 
uti l i ze some o f  the hou s i ng and servi ces l eft by the NSP con struction  force . 

4 . 7 . 5  Pol i ti ca l  Organ i zation  

Di rect i mpacts to the  l ocal pol i ti ca l  organ i zati on may affect the  con t i n ued and effi c i en t  opera­
ti on o f  the county and mun i c i pa l  governmen t .  Ma i n ta i n i ng the effi c i en cy of l ocal governmental 
bodi es is i mportant to t he s ucces sful  reducti on of i mpacts , part i c u l arly when so l utions  to 
spec i f i c  p robl ems requi re a re l at i ve l y  l ong l ead t i me .  NSP shou l d  work c l ose l y  wi th l ocal and 
coun ty o ffi c i a l s as  wel l as l ocal  p l ann i ng commi s s i ons  i f  any temporary hou s i ng faci l i t i es such  
as  tra i l er camps a re to  be used .  

Di rect i mpacts may a l so affect l ocal pol i ce and  fi re serv i ces . Mos t  of the town s i n  the i mpact 
area have some l aw enforcement personne l , w i th the county s heri ff ' s  department provi d i ng protection  
fo r the other towns and  ru ra l  areas . Except for the  l arger town s of the I ron Range , the maj ori ty 
of f i re protecti on personnel a re vol unteers . The i nmi grating  workers and thei r fami l i es may 
i ncrease demand for fi re and pol i ce protecti on requi ri ng add i t i ona l  personnel and equi pmen t i n  
some areas . Th i s  may b e  part i c u l ar ly  true i f  temporary work camps are establ i s hed . 

4 . 7 . 6  Recreati on 

The general recreat i onal  fac i l i ti es of the s i x-county area are d i scussed i n  Section  3 . 8 . 3 ,  and a 
more s pec i f i c  l i st of the faci l i ti es i s  g i ven i n  Tab l e  4 . 2 .  Th i s  area has extens i ve outdoor 
recreati on opportu n i ties  for the project area res i dents and shou l d  be abl e to accommodate many 
k i nds of projected demand i n  the near future .  The i nfl ux of 460 peopl e at the construction  peak 
i s  not expected to stress  a va i l ab l e outdoor recrea t i on . I n  add i t i on , the rou te f i na l l y  des i gnated 
by the Mi nnesota E n v i ronmental Qual i ty Board avoi ded a l l  of the major recreati on areas , such as 
s tate parks . 

Benefi t to s ome of the mote l s and resorts o f  the area may occur duri ng the off-season fo r touri sts 
i f  workers c hoose these accommodati ons . 

Al though no adverse recreat i ona l  i mpacts are ant i c i pated for the general a rea , probl ems cou l d  
occur i n  res ponse  t o  the s u p p l y  and demand for spec i fi c  k i nds o f  recreati onal  preferences .  Such 
deta i l ed preference data are not avai l ab l e  for subreg i onal  popu l ations  in  the project area and 
for the constructi on work forc e .  
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Ta b l e  4 . 2 .  S i x-County I nventory of Outdoor Recrea tion  Fac i l i ti esa 

Count.l' 
Type St . Lo u i s  I tasca Kooc h i c h i ng Ba 1 trami Lake of the Woods Roseau Tota l 

Tent Camp i n g  
No . o f  a reas 44 1 4  9 5 8 2 82 
No . of s i tes 2 1 2  53 77  34 61  1 4  451  

Veh i c l e  Camp i n g  
No . of  a reas 50 74 1 4  40 1 7  3 1 98 
No . of s i tes 902 1 1 33 1 38 631  366 30 3200 

Tota l Camp i n g  
No . of a reas 94 88 23 45 25 5 280 
No . o f  s i tes 1 1 1 4  1 1 86 2 1 5 665 427 44 3651 

P i cn i c k i ng 
No . o f  a reas 1 1 1  1 1 4 23  48 1 8  8 322 
No . of s i tes 825 432 41  328 62 31 1 7 1 9  

Tra i l s -M i l es 
Snow 327 298 229 92 1 1 2  54 1 1 1 2  
H i k i n g  70 1 2 1 4 64 1 7  276 

Mul ti -Use 41  1 1 9  5 1  8 2 1 9  

Na ture 4 1 2  3 8 7 34 

Go l f  Co urses ( 9  
and 1 8  ho l es ) 1 8  4 3 2 29 

Ten n i s  
No . of  courts 46 32 4 1 0  93 

Pl aygro unds 
Number 1 23 92 1 6  71  1 6  3 321 
Acres 78 28 1 0  37 3 3 1 59 

Ath l et i c  F i e l ds 
Number 86 37 1 5  1 9  4 5 1 66 
Acres 321  1 57 54 1 29 1 7  26 704 

No . of  Bal l 
F i e l d s  1 04 38 1 7  1 7  3 5 1 84 

Ice Skat i n g  
No . of  ri n ks 74 2 1  5 1 0  2 3 1 1 5  

No . o f  Swi mmi ng  
Beaches 1 06 1 34 1 4  81 1 2  347 

No . of  Swi mming  
Poo l s 4 3 7 1 6  

No . o f  Boat 
Acce sses 203 1 86 30 93 1 8  2 532 

No . of Mari nas 1 00 1 2 1 1 5  86 31 354 

No . of S k i  Areas 5 2 8 

aFrom "Mi nnesota Sta te Comprehensi ve Outdoor Recrea tion  P l a n--1 9 74 , u  Mi nnesota Department of  
Natural Resources ,  1 9 75 . 
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4 . 7 . 7  Conc l u s i on 

The staff conc l udes that a s  a resu l t  of construction  of the NSP transm i s s i o n  l i ne , there cou l d  be 
temporary primary and secondary impacts to the settl ement pattern and the soc i a l , economi c ,  and 
pol i t ica l  orga n i za t i on of the proj ect a rea . Impacts are mos t  l i ke l y  to occur i n  the s i x  cou nt ies 
of Bel tram i , I tasca , Kooc h i c h i ng ,  La ke of the Woods , Roseau , a nd St .  Lou i s . From an exam i nation  
of  the ava i l ab l e  data and estimates g i ven by the appl i c a n t ,  it  wou l d  appear that temporary 
tra i l er camp s to house the wor kers dur ing  at l east  part of the construct i o n  phase wi l l  be nec­
es sary . At the present t ime , a l l construction  contracts  have no t been f i na l i zed and l og i st ics  
for the  var i ous  con struct ion act i v i t i es has  not  been reso l ved . However ,  the staff req u i res that 
the number a nd s i ze of temporary work camps be l im i ted as i s  pract i cabl e ,  a nd that wor k  camp 
s i te s  be essenti a l l y  restored to the i r  ori g i na l  phys i c a l  cond i tion  pr ior to a bandonment . 

4 . 8  INPACTS ASSOC IATED W I TH SUBSTAT ION FAC I L I T I ES 

As rel a ted i n  Section  2 . 4 . 2 . 4 ,  substation fac i l i t ies  assoc ia ted wi th the proposed rlSP transm i s­
s i on l i ne wi l l  be l ocated wi th i n  the Forbes substation , wh i c h  i s  owned by M i nnesota Power a nd 
L i g h t  Company ( �1P&L ) . 5 0 The 1 7 . 4-acre ( 7- ha )  expans i o n  of the substat ion , wh i c h  wa s compl eted 
i n  1 978 , 5 1 serves MP&L ' s  current needs and a l so prov ides  reserve capac i ty for addi ti ona l 
s u bsta t i on fac i l i t i e s  ( ER Supp . ,  Res p .  to Q .  31 ) .  

A re l at i ve l y  sma l l  portion  of  the re serve area wi thi n the Forbes s u bstation  wi l l  be ut i l i zed for 
the emp l acement  of  fac i l i t i e s  ( Sec . 2 . 4 . 2 . 5 )  req u i red for the proposed l i ne from Forbes to the 
i n ternati ona l border . Thus  no c hange in l and use is at i ssu e ,  nor w i l l s i te prepara tion  opera­
t ions  be necessary . P hys ica l  s i te d i sturbance d i rectl y attr i buta b l e  to NSP acti v i t i e s  wi l l  
essenti a l l y  be l im i ted to excavat ions  for equi pment  and structure founda tions , and the d i sposa l 
of excavated mater i a l . Construction  effects on b i o t i c  and water resources and a i r  qua l i ty are 
expected to be neg l i g i bl e  or of  a m i nor nature . Cons truct ion  no i se wi l l  be i nc rementa l to the 
no i se of the currently opera t i ng substation , and wi l l  not l i ke l y  be a s i g n i f i cant prob l em s i nce 
the substa t i on i s  l ocated in a rura l area . The i nsta l l at i on of the fac i l i ties  wi l l  be accom­
pan i ed by an i nf l u x  of construction personnel and some i ncrease in l ocal  traffi c .  The rel a ted 
effects wi l l  be of s hort -term duration  and i ncrementa l to those resu l t i ng from construction of  
the proposed transmi ss i o n  l i ne ; the  l atter a re d i scussed in  preced i ng sections . 

Fo l l ow i ng acti va t i on of t he proposed r :sp transmi s s ion  l i ne , the envi ronmenta l  effects assoc i ated 
wi th l i ne-re l ated s u bs ta t i on fac i l i t ies  wi l l  be i nd i st i ngu i s hab l e from those of s im i l ar fac i l i ties  
w ith in  the  s tat i on . The staff f i nds  that the  potent ia l  adverse effects assoc i a ted wi th the 
p l anned s u bs tation  accommodati ons are not of suff i c i ent  i n ten s i ty to warrant d i sapproval of the 
proposed project .  
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5 .  UNAVO I DABL E ADVERSE IMPACTS 

5 . 1  CONSTRU CT ION  IMPACTS 

The tas k  of c l eari ng the ROW wi l l  have var ious  unavo i dab l e  adverse impac ts on b iota . T imber and 
shrub s pec i e s  wi l l  be cut and bu rned , part icu l arl y in  area s that are re l at i ve l y  i nacces s i b l e  and 
wh i c h  have poor qua l i ty timber . The l osses of vegeta t i o n  duri ng the c l eari ng wi l l  el i m i nate 
nesting  h ab i ta t ,  cover and forag i ng areas for various  wi l dl i fe spec ies  res i d i nq i n  the ROW .  
Re l at i ve l y  i mmob i l e  subterra nean an imal  species  wi l l  be  destroyed a s  a resu l t  of so i l  compact i on 
�nd vegetati on remova l . 

R ig ht-of-way c l ear i ng duri ng w i n ter i s  not expected to resu l t  i n  apprec i ab l e so i l  eros i o n .  
Cl ear i ng a c t i v i t i e s  i n  a reas d e s i gnated for wi n ter c l earance ( F ig . 2 . 8 )  wi l l  occur when the 
grou nd i s  frozen , thu s m i n i m i z i ng the potent i a l  for ero s i on . However , i n  areas c l eared dur i ng 
summer , some s o i l  ero s i o n  may occu r .  

T h e  p l acemen t of towers wi l l  prec l ude t h e  use of approx i mately 0 . 03 acre ( 0 . 01 ha l under eac h 
free stand i n g  tower and approx imatel y 0 . 23 acre ( 0 . 09 ha l around eac h guyed tower for the l i fe­
t ime of the l i ne . The total l and area under the 1 50 sel f-supporti ng steel towers wi l l  be 4 . 5  
ac res ( 1 . 8  ha l .  During  the erection  of the towers about 0 . 23 acre ( 0 . 09 ha l needed a s  a yard i nq 
area for assembl i n g  and erec t i ng a sel f-su pport i ng steel tower wi l l  be d i sturbed --a tota l of 
about 3 5  acres ( 1 4  ha l for the 1 50 towers to be constructed in the l i ne . The a pprox imate tota l 
area to be temporari l y  d i sturbed around the 650 guyed towers i s  estimated a t  1 50 acres (60  ha l .  

The stri n g i n g  of conductors wi l l  resu l t  i n  so i l  compac tion  a t  var i o u s  l ocal i zed areas a l ong the 
l i n e .  Th i s  impact wi l l  be greatest i n  areas where conductors are strung when t h e  ground has 
thawed . Impacts from so i l  compact ion  are expected to be short-term ones , l a s t i ng approx ima tel y 
two to fou r  years . 

The nonrenewabl e resou rces used i n  transm i s s i on l i ne construction  wi l l  i nc l ude 6550 ton s  of 
steel , 7400 ton s of  a l um i num and 4000 cu b i c  yard s of concrete . However , the vol ume of concrete 
req u i red wi l l  vary depend i ng on the bear ing  strength of the strata underl y i ng the concrete 
founda t i o n  ( F i g .  2 . 4 ) . The a l umi num and s teel w i l l  be recyc l ed once the l i ne has been decomm i s­
s i oned . The concrete footings , however , wi l l  be l eft i n  pl ace . 

The appl i cant  has i nd i c a ted the neces s i ty of bu i l d i ng access roads for the pa ssage of equ i pment 
and suppl i es to the construction  s i tes . The extent of the impact from the construct i on of the 
roads cannot be determ i n ed s i nce the exact l ocat ions  a nd numbers of roads  are un known . The staff 
bel i eves , however , that l os s  of vegetation  a nd w i l d l i fe d i sp l acement wi l l  occur from the c l ear i ng 
and constructi on of these roads . Temporary d i sturbances to wi l d l i fe spec ies  i n  the area wi l l  
resu l t  from vehi cu l ar traffic  o n  access roads . 

The cons truc t i on work force i s  expec ted to p l ace i ncrea s i ng demands on l ocal  hou s i ng , sc hool s ,  
med i ca l  fac i l i ti es , and other commu n i ty serv i ces , part i c u l arl y i n  porti ons of Networks I I I  and 
I V .  I f  the appl icant  dec i des t o  a l l ow t h e  construction  contrac tors to estab l i sh wor k  camps a l ong 
the l i ne other i mpacts a re l i ke l y  to occ u r .  The phys i cal  presence and no i se genera ted by 
personnel i n  these camp s wi l l  tend to i n terfere wi th beha v i ora "' pa tterns of various  wi l d l i fe 
spec i es . Ot her impacts , such a s  so i l  compact i on and damage to vegetation  i n  the immed i a te 
v i c i n i ty of a camp , are l i ke l y  to occur .  The i nten s i ty of these impacts i s  expec ted to be 
d i rect l y  rel ated to the s i ze a nd duration  of the camp . 

5 . 2  OP ERAT I ONAL IMPACTS 

The phys ica l  presence of conductors and towers a l ong the l i ne i s  expec ted to have adverse 
esthetic  impacts . These i mpacts w i l l be greatest in areas where the l i ne  traverses streams a nd 
h i g hways . One s tream cro s s i ng of particu l ar concern from the standpo i n t  of adverse v i sual  
impac ts is  at  the Big  Fork  R i ver in  Network  I I .  This  port i o n  of the Big  Fork  R i ver has h i g h  
scen i c  val ue  and exten s i ve recreational  u seage ( see Sec . 3 . 3 . 1 ) .  
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The energi zed conductors wi l l  produce audi b l e no i s e  of 46 dBa  at the edge of the ri ght -of-way 
duri ng peri ods when the conductors are wet .  Th i s  noi se l evel i s  not expected to adverse ly  
i mpact any res i dents l i v i ng near the  r i g ht-of-way . Audi b l e noi se may be somewhat annoy i ng to 
pers ons wa l k i n g  a l ong the ri ght-of-way . 

Some rad i o  and TV i nterference may be noted by persons l i v i ng adjacent to the ri gh t-of-way . The 
appl i cant  has commi tted to procedures for mi ti gati ng TV i n terference for those res i dents reg i s ­
teri ng comp l a i n ts .  

The vegeta t i on management program to be i nsti tuted a l ong the r i g ht-of-way duri ng operati on of 
the l i ne wi l l  el i mi na te hab i ta t  for certa i n  wi l dl i fe spec i es . W i l dl i fe dependent on ta l l  trees 
and dead trees wi l l  not i n habi t the r ight-of-way s i nce l i ne cl earance req u i rements wi l l  neces ­
s i ta te the remova l of s uch trees dur ing  the l i fetime of the l i ne . Ann ual  ground reconnai sance 
by ma i ntenance personnel wi l l  temporari l y  di sturb wi l dl i fe i nhabi t i ng the ri gh t-of-way and areas 
i mmedi atel y adjacent to access roads . 

5 . 3  OTH ER CON S I DE RAT I ON S  OF I MPACTS 

I nformation  concern i ng natura l  and  cu l tural resources of various  porti ons of the project area i s  
rel ati ve ly  l i mi ted . Th i s  i s  parti cu l arly true wi th res pect to the exten s i ve wetl ands north and 
eas t of Upper Red La ke ( " B i  g Bog " )  tha t wi l l  be traversed by the proposed transmi ss  i on 1 i ne . 
Thus some of the poten t i a l  i mpacts a ssoc i a ted wi th the project cannot be ful l y  addressed at th i s  
t i me .  Howeve r ,  the s taff does not foresee the occurrence of i mpacts of s uffi c i ent  i ntens i ti es 
to warrant postpon i ng the dec i s i on to au thori ze cons truc ti on of the l i ne . T h i s  op i n i on i s  
conti ngent o n  the appl i cant ' s  c ompl i ance wi th req u i rements i mposed by the staff a s  d i scussed i n  
Sect ion  4 . 6 .  

The appl i cant has commi tted to part i c i pat i on i n  a pre - and post cons tructi on envi ronmental 
mon i toring  program . The obj ecti ves , scope and des i gn of the programs wi l l  be re sol ved a s  mutual l y  
agreed t o  by t h e  app l i cant a n d  the U . S .  Fi sh  a n d  Wi l d l i fe Serv ice  ( FWS ) . Program repo rts wi l l  
be s ubmi tted to FWS , and cop i es forwarded to the Economi c Regu l atory Admi n i stration , U . S .  
Department o f  Energy . The appl i cant ' s  efforts wi l l  i ntegrate wi th and suppl emen t ongo i ng compre ­
hen s i ve i nves t i gati ons o f  M i nnesota peatl ands be i ng d i rected by t h e  Mi nnesota Depa rtment of 
Natural  Resources . The comb i ned res u l ts of a l l s tud i es wi l l  be used as a basel i ne for predi cti ng 
or detecti ng potent ia l  i mpacts wi thi n or a dj acent to the transmi s s i on l i ne ROW , such  a s  changes 
i n  hydro l ogy , water qua l i ty ,  vegetation  and wi l d l i fe popul a ti ons . The i nformati on wi l l  a l so 
provi de a ba s i s  for des i gn i ng mi ti gati ng mea sures that cou l d  be i mpl emented . 



6 .  RELAT I ONSHI P  BETWEEN LOCAL SHORT-TERM USES OF MAN ' S  ENV I RONMENT 
AND THE MAI NT ENANCE  AND E NHANCEMENT OF LONG-TERM PRODU CTIV ITY  

The  projec t ' s  s hort-term effec ts on the  envi ronment are  the  l and-use d i sruptions  and vegetation  
mod i f i cations  occurring ma i n l y  during  the  construction process . These d i srupti ons occur on l and 
c l eared of vegeta t i on for access  or mod i f i ed dur i ng c l earance and ma i n tenanc e .  The d i sruptions 
i nc l ude the cutt i n g  of trees , c l earing  of s hrubs a nd other l ow grow i ng vegetation , bu rn i ng and 
n u i sance effects such  a s  no i se typ i ca l  of a ny construction acti v i ty .  

During  the peri od o f  opera t i on o f  the proposed l i ne some c hanges i n  short-term l and use may be 
noted , particu l ar ly  in certa i n  portions  of Networ ks 1 and 2 .  The cl ear i ng o f  the corridor may 
perm i t  eas i er access to some a reas by snowmobi l e  and other recreati ona l vehi c l es ,  thus en hanc i ng 
the recreati onal use  of the area , primari l y  by hunter s .  T he proposed vegetation  management pl an 
( Sec . 2 . 6 . 2 . 2 )  wi l l  i mprove the ha bi tat qua l i ty for wi l d l i fe spec i es character i s t i c  of ear l y  
success i onal  stages .  

Long-term u ses o f  the vari ous resources , such  a s  vegetation , so i l s ,  wi l d l i fe ,  es thetics  and 
recrea t i on , wi l l  be affected by the project in various ways . C l i mate , a i r  qual i ty ,  geol ogy a nd 
topography i n  the proj ect area are expected to rema i n  a t  the same l evel during  the l ong term as  
present ly  ex i st i n g  before cons truction . The m i n i ng of m i nera l resources such  as  peat for use a s  
a fuel may occur i n  the future a l ong porti ons o f  and i n  the v i c i n i ty o f  the corri dor , particu­
l ar ly  i n  Network 3 ( Fi g .  2 . 1 ) .  

The benefi t of the proposed 500-kV transm i ss i o n  l i ne rel ates to the fact that i t  hel ps i nsure a n  
adequate a n d  rel i a b l e  power supp l y ,  thereby contr i but i ng t o  t h e  econom i c  growth o r  sta bi l i ty and 
standard of l i v i n g  in t hose areas it serves .  T he l i ne prov i des for an exc hange of power between 
two na t i on s  hav i n g  seasona l l y  d i fferent peak demand per iods .  I n  strengthen i ng system rel i a b i l i ty ,  
the proposed project wi l l  hel p avert projected el ectri c  genera t i ng fac i l i ty def i c i en c i es and 
the resul tant adverse impact to the soci oeconom i c  structure of the supp l y  area s .  Construct i on 
of the l i ne permi ts an exchange of power from ex i s t i ng power supply systems a s  opposed to the 
construct i on of new generat ing  fac i l i t ies  by both Man i toba Hydro and the appl i cant . 
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7 .  I RREVERS I BLE  AND I RRETRI EVABLE COMMITMENTS O F  RESOURCES 

The commi tment of resources wi l l  vary i n  both the degree and the stage at whi c h  they occur 
duri ng i mp l ementat i on of t he project . The a pp l i cant has ut i l i zed en g i neeri ng and rou t i ng 
methods to the ful l est  pos s i b l e  extent to reduce resource req u i rements i n  tower and conductor 
cons truc t i on . 

Short-term commi tments of re sources i nc l ude l abor ,  gaso l i ne and d i esel fuel , brush o r  t i mber 
burned i n  ROW c l ea ri n g , and so i l  l osses through eros i o n .  Undeterm i ned quanti ties  of petro l eum 
fuel w i l l  be consumed by the heavy equi pment ut i l i zed in ROW c l eari n g , tower foundat ion  i nsta l l a ­
t ions , tower erecti on and conductor stri n g i ng . Hel i co pters used i n  erec t i n g  the guyed towers 
and  the tran sporta tion  of constructi on materia l s to the res pec t i ve s i tes w i l l a l so consume 
petrol eum fuel . 

Long-term commi tments of nonrenewabl e resources i ncl ude the use of a l umi num , s teel and concrete 
i n  meeti ng s tructura l  requ i rements of the l i ne ( Ta b l e  7 . 1 ) .  Al l the materi a l s  wi l l  be recyc l ed ,  
when the l i ne i s  abandoned , wi th the exception o f  concrete used i n  the footi ngs fo r the structures . 

Ta b l e  7 . 1 . No nrenewabl e Resources Uti l i zed 
i n  the Construction of Towers , Tower 

Fo undati on s ,  and  Conductorsa 

Steel 

Structures 2000 tons 
Conductors 1 600 tons 
S h i el d w i res 400 tons 
Foundati ons 2000 tons 
Guy wi res 550 tons 

Al umi num 

Structures 3000 tons 
Conductors 4400 tons 

Concrete 

Foundations  4000 cu ydb 

aBased on actual  mi l eage and uti l i za t i on of 
ma teri al s as reported by the appl i cant i n  a 
l etter from D .  G .  McGannon , Northern Sta tes 
Powe r ,  to J .  W .  Wo rkman , Department of 
E nergy , Oc tober 2 3 ,  1 978 . 

bThe vol ume o f  concrete requ i red per tower 
founda t i on wi l l  vary depen d i ng on the bear­
i ng strength of the substratum underl y i n g  
the founda t i on ( see Fi g .  2 . 4 ) . 

Vari ous quan t i ti es of herb i c i des wi l l  be ut i l i zed to control  vegetati ve growth a l ong the ROW 
once construction  has been compl eted . The actual  types and quanti ti es of herb i c i des to be used 
have not been determi ned but w i l l be sel ected from a l i s t approved by the Sta te of Mi nnesota . 

Re l at i ve ly  l i ttl e mod i f i cati on of l and use  need occur because of the presence of the l i n e .  The 
ma i n tenance of p roper c l earance for the ROW requi res some mod i f i ca ti on i n  l and use . The o n l y  
commi tment of l and  i tsel f occurs d i rectl y beneath s tructure footi ngs and guy wi res . Th i s  area 
amounts to 1 85 acres ( 74 hal for the enti re transmi s s i on l i ne . Once the l i ne i s  decommi s s i oned 
the footi ngs wi l l  be removed to a mi n i mum of 1 8  i n .  (46 cm ) be l ow ground l evel after wh i ch they 
wi l l  be cove red w i th s o i l  to pro v i de a substra te s u i ta b l e  fo r the establ i s hment  of natural 
vegetati on . 
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8 .  ALTERNAT I VES T O  THE PROPOSED ACT ION  

S i nce the proposed proj ect i nvol ves the construction  and operat ion  of a transmi s s i on l i ne , the 
pr inc i pal a l ternat i ve consi derations  i nvo l ve on ly  ( a )  the need for power and a l ternat i ve methods 
of obta i n i ng i t ,  and ( b )  various  pos s i bl e  routes for the transmi s s i on l i ne . Al ternative methods 
d i scu ssed u nder i tem ( a )  are the no-action  opti on , construction  of add i t i ona l genera t i ng capa c i ty 
with i n ·  the area , a l ternati ve vol tages for the transmi s s i on l i ne , purchase of power from a U . S .  
source , conservati o n  and  rate schedu l e  stra teg i es by the uti l i ty ,  and purchase o f  surp l u s  power 
from Mani toba Hydro . Var ious  a l ternative routes for the transmi s s i on l i ne are d i scus sed i n  
Section  8 . 7 .  

8 . 1  THE NO-ACTION ALTERNAT I VE 

I n  the no-act ion  a l ternati ve ,  the summer pea k demand must be met by exi st i ng fac i l i t i es and 
current l y  p l a nned add i t i o n s .  Tab l e  8 . 1  presents the summer a n d  wi nter pea k demands as predi cted 
by the appl i cant through  the year 1 987 . The staff notes a h i g h  w inter to summer l oad facto r .  
T h e  appl i cant predi cts th i s  l oad factor wi l l  dec l i ne s l i ght ly  through the com i ng decade but wi l l  
rema i n  h i g h .  

I n  Tab l e  8 . 2 ,  the staff compares the appl i cant ' s  summer pea k pred i ct i o n  wi th a 3 % ,  4% , 5% , and 
6% growth .  Several nati ona l el ectr i ca l  energy forecasts are  g i ven i n  Tab l e 8 . 3 .  The  appl i cant ' s  
projection fa l l s  between the 4% and  5% forecasts and i s  therefore con s i dered reasonabl e by the 
staff.  

Tab l e 8 . 1  a l so presents a compari son of the estimated l oad and genera t i ng capabi l i ty data for 
Northern States Power Company wi th the 500-MW summer purchase from Mani toba Hydro i nc l uded . 
L i ne 1 3  i nd i cates the surp l us  or defi c i t  capac i ty wi th the 500-MW purchase and l i ne 1 4  i nd i cates 
rou g h l y  the s i tuation  wi thout the i n terc hange . I t  appears that the transmi s s i on l i ne wi l l  not 
be req u i red u nti l the summer of 1 98 1 . However , dependi ng on the dura t i o n  of the wi nter freezes 
duri ng wh i c h  construction occurs , the transmi s s i on l i ne may not be compl eted by the summer of 
1 980.  Furthe r ,  some a l l owance s hou l d  be g i ven to the poss i b i l i ty of a warmer than usual summer 
and errors i n  forecas t i n g .  The staff therefore finds  the no-action  option  to be i nappropr iate .  

8 . 2  CONSTRUCTION O F  ADD I TI ONAL GENERAT I NG CAPAC I TY W I TH I N  THE AREA 

The staff has con s i dered the pos s i b l e  construction  of base l oad o i l , base l oad coal , base l oad 
nucl ear ,  o i l  pea k i ng u n i ts ,  and other energy sources . 

8 . 2 . 1  Base Load O i l  

Base l oad o i l  i s  not consi dered to b e  a v i ab l e a l ternat i ve i n  l i g ht o f  nati onal  pol i cy to el im­
i na te o i l  a s  a boi l er fuel . 

8 . 2 . 2  Base Load Coal 

The l ead t i me for construc t i on of a coal u n i t i s  about e i ght years . I t  wou l d  not be fea s i b l e  to 
compl ete the coal  u n i ts p l a nned for 1 984 i n  t i me to meet the 1 980 demand . The cap i tal  expenses 
of coal are h i gher than for a transmi s s i on l i ne and operati ng  costs for the l ow s u l fur coal  un i t 
are a bout  the same . Opera t i on of a h i gh su l fur coal un i t  wi thou t scrubbers wou l d  be l es s  expen­
s i ve .  The envi ronmental i mpacts of  constructi on of a coal u n i t  are more spa ti a l l y  concentra ted . 
A tran smi s s i on l i ne ty i ng the coal u n i t i nto the system gri d may sti l l  be req u i red depend i ng 
upon the l oca t ion  of the s i te .  
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Tabl e  8 . 1 . E st ima ted Load and Generat ing  Capabi l i ty for N S P  i nc l ud i ng the 500-MW Summer Purchase from Mani toba Hydro 

Summer Wi nter Summer Wi nter Summer Wi nter Summer Wi nter Summer Wi nter 
1 978 1 978 1 979  1 979 1 980 1 980 1 981 1 98 1  1 982 1 982  

Seasonal sys tem demand 4 , 570 3 , 81 0 4 , 8 1 0 3 , 970 5 , 070 4 , 1 80 5 , 370 4 , 340 5 , 680 4 , 550 
2 Annual system demand 4 , 570  4 , 570 4 , 81 0 4 ,81 0 5 , 070 5 , 070 5 , 370  5 ,3 70 5 ,680 5 , 680 
3 Fi rm purc hases - tota l 0 0 0 0 500 0 500 0 500 0 
4 Fi rm s a l e s  - total 247 1 99 224 392 1 38 337  49  347  6 2  3 5 6  
5 Seasonal a dj usted net demand 4 ,81 7 4 , 009 5 , 034 4 , 36 2  

( 1  - 3 + 4 )  
4 , 708 4 , 5 1 7 4 , 9 1 9 4 ,687 5 , 242 4 , 906 

6 Annual adj usted net demand 4 , 81 7 
( 2  - 3 + 4 )  

4 , 749 5 , 034 5 , 202 4 , 708 5 ,407 4 , 91 9 5 , 71 7 5 , 242 6 , 036 

7 Net generati ng capabi l i ty 6 , 1 89 
(owned)  

6 , 61 3  6 , 1 89 6 , 65 7  6 , 1 89 6 , 61 3 6 , 1 89 6 , 65 7  6 , 1 89 6 , 566  

8 Parti c i pation purchases - total 2 9  0 260 0 1 08 0 0 0 35 0 
9 parti ci pation  sa l es - total 1 00 84 64 0 0 0 0 0 0 0 co I 

1 0  Adj usted net capab i l i ty 6 , 1 1 8  6 , 529 6 , 385 6 , 657 
(7  + 8 - 9 )  

b , Z97 6 , 61 3 6 , 1 89 b , 657 6 , 224 6 , 566 N 

1 1  Net reserve capa c i ty obl i gat ion  723  71 5 755  780 706 81 1 738 858 786 905 
(6 x 1 5% )  

1 2  Total fi rm capa c i ty obl i gation  5 , 540  4 , 724 5 , 789 5 , 1 42 
( 5  + 1 1 )  

5 , 41 4 5 , 328 5 , 65 7  5 , 545 6 ,028 5 ,8 1 1 

1 3  Surpl us or defi c i t  ( - )  capac i ty 578 1 , 805 596 1 , 5 1 5 883 1 , 285 532 1 , 1 1 2  1 96 755 
( 1 0 - 1 2 ) 

1 4  Su rpl u s  o r  defi c i t  ( - )  w i thout 78 2 , 1 05 96  1 ,81 5 383 1 , 585 32 1 , 4 1 2 ( 304 ) 1 , 055 
the i nterchange 

SUMMER : May 1 - October 3 1 ; 
W I NTER :  November 1 - Apri l 3 0 .  



Tab l e  8 . 1 .  Conti nued 

Summe r Wi nter S ummer Wi nter S ummer Wi nter Summer Wi nter Summer Wi nter 
1 983 1 983 1 984 1 984 1 985 1 985 1 986 1 986 1 987 1 987 

Seasonal  sys tem demand 5 , 980 4 , 730 6 , 21 0  4 , 91 0 6 ,470 5 , 1 20 6 , 760 5 , 280 7 ,050 5 ,460 
2 Annual  sys tem demand 5 , 980 5 , 980 6 , 2 1 0 6 , 2 1 0  6 ,470 6 ,470 6 , 760 6 , 760 7 , 050 7 , 050 
3 F i rm purchases - tota l 500 0 500 0 500 0 500 0 500 0 
4 Fi rm sal es - tota l 75 366 88 374 98 379 1 05 387 1 1 3  393  
5 Seasonal  adj u s ted net dema nd 5 , 555  5 , 096 5 , 798 5 , 284 

( 1  - 3 + 4 )  
6 , 068 5 ,499 6 , 365 5 ,667 6 , 663 5 ,853 

6 Annual adj u s ted net demand 5 , 555  6 , 346  5 , 798 6 , 584 6 , 068 6 , 849  6 , 365 7 , 1 47 6 , 663 7 ,443 
( 2  - 3 + 4 )  

7 Net generati ng capabi l i ty 6 , 098 6 , 560 6 , 872 7 , 1 47 7 , 427  7 , 891 7 ,427 7 ,889 8 , 205 8 ,604 
( owned ) 

8 Parti ci pati o n  purchases - total 0 0 0 0 0 0 0 0 0 0 
co 

9 Parti c i pation s a l e s  - tota l  0 0 0 0 0 0 0 0 0 0 I 
W 

1 0  Adj u s ted net capabi l i ty 6 , 098 6 , 560 6 , 872 7 , 1 47 7 , 427 7 ,891 7 ,427 7 , 889 8 , 205 8 , 604 
( 7  + 8 - 9 )  

1 1  Net reserve capac i ty obl i gat ion  833 952 870 988 91 0 1 , 027 955 1 , 072 999 1 , 1 1 6  
( 6  x 1 5% )  

1 2  Total f i rm capac i ty o b l i ga ti on 6 , 388 6 , 048 6 , 668 6 , 272 6 , 978 6 , 526 7 , 320 6 , 739 7 , 662 6 , 969 
(5 + 1 1 )  

1 3  Surpl us  or defi c i t  ( - )  capac i ty ( 290 )  5 1 2 204 875 449 1 , 365 1 07 1 , 1 50 543 1 , 635 
( 1 0  - 1 2 ) 

1 4  Su rpl us o r  def i c i t  ( - )  w i thou t ( 790 )  8 1 2  ( 29 6 )  1 , 1 75 ( 5 1 ) 1 , 665 ( 39 3 )  1 ,450 43 1 , 935 
the i n terchange 

SUMMER : May 1 - October 3 1 ; 
W INTER : November 1 - Apri l 3 0 .  
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Tab l e  8 . 2 .  Compari son o f  Staff and Appl i cant P red i c ti on s  
o f  Summer Peak Load 

Staff 

Year Appl i cant 3% 4% 5% 6% 

1 978 4570 4638 4683 4728 4773 

1 979 481 0 4772  4870 4964 5060 

1 980 5070 4921  5065 521 3 5363 

1 981  5 370 5068 5268 5473 5683 

1 982 5680 5 220 5478 5747 6026 

1 983 5980 5377 5698 6034 6 388 

1 984 62 1 0  5538 5926 6336 6771  

1 985 6470 5704 6 1 27 6653 7 1 77 

1 986 6760 5875 6409 6986 7608 

1 987 7050 6052 6665 7335 8064 

Tab l e  8 . 3 .  Nati onal E l ectri ca l  Energy Forecastsa 

Source and Year of Study 

Oak  Ri dge - 1 97 3  

Arthur D .  L i ttl e - 1 974 

Lawrence Li vermore Lab .  - 1 974 

Hudson J o rgenson - 1 974 

Techn i ca l  Adv i s o ry Commi ttee - FPC - 1 974 

Oak Ri dge - 1 975  

Wes t i nghouse - 1 975 

E l ectri c a l  Worl d - 1 975 

I n s ti tute for Energy Anal ys i sb 
- 1 976 

F i ftieth American Assembl yC 
- 1 976 

Ebascod 

N ERCe 

P rojected Growth Rate , % 

4 . 4  

6 . 4  

5 . 6  

5 . 5  

6 . 0  

5 . 1  

5 . 0  

5 . 8  

4 . 4-5 . 5  

5 . 0-5 . 5  

4 . 5  

6 . 8  

a From " National  Energy Outl oo k , "  1 976 , except a s  note d .  
b " Economi c and Envi ronmental Impl i cations of a U .  S .  N uc l ear Morato ­

ri um , 1 985-201 0 , "  Vo l . 1 ,  Summary , I nsti tute for Ene rgy Ana l ys i s ,  
Oak Ri dge , Tenne ssee , September 1 976 . 

c " N uc l ear Energy , "  Report of the Fi fti eth Ameri can Assemb l y ,  Arden 
House , Col umb i a  Un i versi ty ,  22-25 Apri l 1 97 6 .  

dE BASCO 1 977  Bus i ne s s  a n d  Economi c Charts , B u s i ness  a n d  Econom i c  
Research Department ,  Ebasco Serv i ces I ncorporate d .  

e Based upon s ummer peak l oads , Appendi x A-l , " 7th Ann ua l  Revi ew of 
Overa l l Re l i ab i l i ty and Adequacy of the North Amer i c an B u l k Power 
Systems , "  I n te rreg iona l  Subcommi ttee of the Techni ca l  Advi sory 
Commi ttee , Nati onal E l ectric Re l iab i l i ty Counci l ,  J u l y  1 977 . 
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8 . 2 . 3  Base Load Nucl ear 

S i nce the l ead t ime of construction of a nucl ear fac i l i ty i s  about ten year$ , the n u c l ear fac i l i ty 
wou l d  not be ready unt i l  about 1 988.  Wh i l e  operating  costs wou l d  be l ess  than the proposed 
transm i s s ion  l i n e ,  cap i ta l  expenses wou l d  be l arger.  As in the case o f  coal , envi ronmenta l 
i mpacts of construction  wou l d be more concentrated . A transmi s s i on l i ne tyi n g  the nuc l ear un i t  
i nto the system gri d  may st i l l  be requ i red dependi ng upon the l ocati on o f  the s i te , 

8 . 2 . 4  Pea k i ng Un i ts 

Lead t ime wou l d  a l l ow i nstal l at i on of pea k i ng u n i ts by 1 98 1 . The cap i ta l  cost wou l d  be about 
the same or l es s ,  but  operation  o f  the pea k i ng un i t  wou l d be about twi ce as expens i ve as  the 
purchase power over the proposed transmi s s i o n  l i ne . Further,  a pea k i ng un i t wou l d  i ncrease o i l  
consumpti o n ,  i n  confl i c t  w i th nati onal pol i cy and goa l s .  Construction  impacts o n  the envi ronment 
are more concentrated for a pea k i ng un i t  and construction  and operati onal impacts of the trans­
m i s s ion l i ne wou l d be l es s  than  for the  o i l  pea k i ng un i t .  Normal l y ,  the  pea k i ng un i t  wou l d not 
requ i re as much transmi s s i on l i ne add i t i o n  as  the base l oad a l terna t i ves for system t i e- i n ,  but 
some transmi s s i on l i ne cons truction  may be requ i red. 

8 . 2 . 5  Other Techno l og ies  

8 . 2 . 5 . 1  So l ar and W i nd Power 

The U .  S .  Energy Researc h  and Devel opment Admi n i strati o n ,  now the Department of Energy ( DOE ) , 
has i n i t iated a research and devel opment program that may l ead to commerc i a l i zation  of several 
types o f  genera t i ng pl ants der i v i n g  the i r  energy d i rect l y  from the sun or i nd i rectl y from w i nd 
or ocean thermal grad i ents . However, the DO E p l a n  i s  expected to ach i eve a nati onw i de l evel of 
power production  from wind  energy by 1 985 equ i val ent to only one or two nucl ear un i ts . For the 
sol a r  a l terna t i ve s ,  on ly  smal l demonstration  pl ants wi l l  be ach i eved pri or to 1 985 . 

8 . 2 . 5 . 2  Natura l  Gas 

Al though h i g h l y  des i rabl e as  a fuel from the envi ronmenta l  standpo i n t ,  natura l  gas i s  now i n  
short supp ly  and wi l l  be more s o  i n  the future . Accord i ng l y ,  for reasons o f  pract ica l i ty and 
publ i c  i n terest ,  new i ndustri a l  consumption of th i s  val uab l e  fuel  shoul d be a vo i ded.  

8 . 2 . 5 . 3  Geotherma l 

Geotherma l resources are c l ass i fied by the U .  S .  Geo l og i ca l  Survey accord i ng to the i r  potentia l  
va l ue s .  " Known Geotherma l Resource Areas"  ( KGRAs ) in  the  Uni ted States are l ocated in  1 4  western 
state s .  Not one i s  recogn i zed w i t h i n  the appl i cant ' s  area . 

8 . 2 . 5 . 4  Petro l eum L i q u i d s  

I n  v i ew of the uncerta i n  s u p p l y  o f  i mported o i l  (over one-thi rd of U .  S .  cons umpti o n ) , and the 
importance of petro l eum as  motor-ve h i c l e  fuel and as  petrochemi cal feedstock , the staff bel i eves 
it des i rabl e that new i ndustria l  uses be avo i ded . 

8 . 2 . 5 . 5  Advanced Nucl ear Sources 

Two advanced nucl ear energy sources are the breeder reactor and the control l ed thermonucl ear 
reactor. Sc i ent i f i c  feas i b i l i ty o f  the l atter has not yet been demonstrated . A demonstrat i on 
breeder reacto r  p l ant i s  now i n  the des i g n  stage , but more than a decade wi l l  be requ i red to 
con struct and o perate the breeder to demons trate commerc i a l  feas i b i l i ty .  Therefore , nei ther a 
breeder reactor nor a contro l l ed thermonucl ear reactor i s  a pract ica l  source for commerc i a l  
power needed i n  t h e  earl y 1 980 ' s .  

8 . 2 . 5 . 6  Hydroel ectri c Power 

No undeve l oped hydro s i tes of substan t i a l  potentia l  for base l oad operation  ex i s t  w i t h i n  the NSP 
system. The devel opment o f  many l ow-potent i a l  s i tes wou l d be uneconomical  and o f  uncertai n  
feas i b i l i ty becau se o f  envi ronmental restri cti ons . 
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8 . 2 . 5 . 7  Mun i c i pa l  Sol i d  Wastes 

The burn i n g  o f  mun i c i pa l  wastes (mi xed with coal ) as  powerpl ant fuel has been demonstrated 
successfu l l y  and several u ti l i t ies  are now underta k i ng programs to expl o i t  th i s  fuel . The staff 
con s i ders th i s  fuel as  a suppl ement to coal rather than a d i s t i nc t  a l ternati v e .  

8 . 3  ALTERNATE VOLTAGES 

A 765-kV transmi s s i on l i ne is  not needed for the carryi ng capabi l i ty of the proposed l i ne and 
cou l d not be t i ed i nto the ex i st i ng substati ons of e i ther Man i toba or NSP . The impact of th i s  
a l ternative wou l d  be greater s i nce substations  wou l d  a l so have to be constructed . The construc­
tion of a 345-kV and 230- kV l i ne wou l d  requ i re l arger ROW s i zes and more tower and conductor 
materi a l s .  The envi ronmental i mpacts of a DC l i ne are about the same but the economics  are not 
as  favorabl e .  

8 . 4  POWER PURCHASED FROM A U . S .  SOURCE 

Other ut i l i t ies  in the area are al so summer pea k i ng .  Even if NSP cou l d  purchase power duri ng 
the summer ,  they cou l d  not recover costs dur i ng the wi nter.  Tab l e 8 . 4  shows the estimated Load 
and Generating  Capabi l i ty Data--as commi tted from the M i d-Conti nent Area Power Pool . Beyond 
1 983 , i t  wou l d  be very d i ff i cu l t  for NSP to purchase 500 MW to meet the i r  summer demand . 

8 . 5  EFF ECT OF CONSERVATION AND RATE SCHEDUL E  STRATEG I ES UPON ELECTR I CAL DEMAND 

The effects of energy conservation  and rate schedu l e  strateg i es upon summer peak l oad expected 
by NSP are exh i b i ted in Tab l e 8 . 5 .  

Duri ng 1 974 , NSP establ i shed a res i denti al att i c  rei nsu l at ion  program for i ts c ustomers . I t  i s  
estimated that th i s  program has i nfl uenced the rei nsu l ation  of 1 65 , 000 homes i n  thei r  servi ce 
area s i nce i ts i mp l ementati o n .  Up to one- th i rd of commerci a l  and i ndustr i a l  customers have 
rei ns u l ated the i r  bu i l d i ng s  in vary i ng degrees to date . The re i nsu l ation  prog ram has saved 
1 4 , 094 MWh in coo l i ng energy and reduced the NSP summer peak demand by 1 0 . 2  Mtv . 

An energy i n formation  serv i c e ,  "As k NSP , "  was establ i shed i n  September 1 97 7  by NSP . 

I n  1 96 5 ,  NSP had 5 3 , 43 6  street l i ghti ng un i ts ,  of wh i c h  onl y 1 , 426 were energy effi c i ent  H I D  
(mercu ry )  l amps . As of December 3 1 , 1 97 6 ,  NSP had 77 , 441  u n i ts on  l i ne a n d  of thes e , l ess  than 
1 , 000 i ncandescent and fl uorescent un i ts rema i n .  Awards are g i ven annual l y  to an  archi tectural 
and consu l t i ng engi neering  f i rm wh i c h  has demonstrated extraord i nary concern for energy conser­
vati on i n  bu i l d i ng and/or system des i g n .  N S P  has devel oped a n  Energy Eff i c i ent Home Award 
Program for a l l s i ngl e fam i l y  dwel l i ng s .  

NSP i n i t iated the I nterrupti b l e  Large General  Serv i ce Rate i n  Apri l o f  1 97 6 .  The rate i s  des i gned 
to l im i t  on-peak u se of energy for new or substi tute l oads and has a time-of-day feature that 
pro v i des further i ncenti ve to ut i l i ze energy dur i ng off-pea k hou rs . NSP has co-sponsored a 
series  of energy management workshops for commerc i a l , i ndustri a l , and i ns t i tut iona l  customers at  
reg i onal l ocations  throughout  the serv ice  area . NSP has co-sponsored the  M i nnesota Energy 
Conference for the pa st three years . NSP  a l so co-sponsored the Energy Savers S how duri ng 
September 1 977 . 

NSP i s  part i c i pati ng w i th M i nnesota Publ i c  Servi ce Commi s s i o n  i n  p i l ot demonstrati on projects to 
impl ement ut i l i ty conservation  programs d i rected toward actual impl ementat ion  of cost-based 
rates , l oad management , and end-use act i v i ti es .  Marg i na l  cost pri c i ng for el ectri c ut i l i ty 
serv i ce and i ncremental vol umetric  pri c i ng for gas ut i l i ty serv i ce wi l l  be g i ven part i cu l ar 
attent ion . 

For the future , the att ic  rei ns u l ation  and venti l at i on program wi l l  be conti nued and expanded . 
A program wi l l  be devel oped for ma k i ng i ndustr i a l  and commerc i a l  bu i l d i ngs more energy eff i ­
c i en t .  The Energy Eff i c i ent Home program wi l l  b e  conti nued . The program of ass i s t i ng commer­
c i a l  and i ndustrial  customers wi th energy surveys wi l l  be conti nued . A recentl y compl eted 
ma rketi ng i nformation  i ndex wi l l  be u sed for the i dent i f i ca t i on of l oad management potentia l  
based on customer product u sage patterns as  affected by potent ia l  rate appl i cati ons , for  the 
i dent i f i cation  of conserva t i on based On process redes i gn ,  and for the i denti f i cation of poten­
t i a l  substi tution  l oads . 

Two competi ng factors , conservation  and s ubst itut i o n ,  must be cons i dered i n  arri vi ng at a correct 
demand for el ectr i c i ty .  Conservation  o f  energy o f  a l l types , i nc l udi ng el ectri c i ty ,  has a l ready 
occu rred to some extent .  I nasmuch as  o i l  and natu ral  gas are i n  scarce supp ly  compared with  



Tab l e  8 . 4 .  Estima ted Load and Generati ng Capab i l i ty Data --as Commi tted r1i d-Cont i nent Area Power Pool ( MW ) 

Summer Wi nter Summer Wi nter S ummer Wi nter Summer Wi nter Summer Wi nter 
1 978 1 978 1 979  1 979  1 980 1 980 1 981 1 98 1  1 982 1 982 

Sea sonal sys tem demand 1 6 ,423  1 9 , 503 1 7 , 52 1  20 ,624 1 8 , 636 2 1  ,848 1 9 , 73 1  2 3 , 092 20 ,841 24 , 329 

2 Annual sys tem demand 1 8 , 988 1 9 , 854 20 , 235 21 , 03 7  2 1 , 448 22 , 31 1 2 2 , 755  2 3 , 607 24 , 033  24 , 855 

3 Fi rm purchases - tota l 1 , 270  1 , 1 99 1 , 244 1 , 799 1 , 057 1 , 698 991 1 , 696 987 1 , 688 

4 F i rm sal es - total 1 , 497 1 , 586 1 , 641  1 , 340 1 , 437 1 , 1 97 1 , 486 1 , 1 1 5  1 , 399 1 , 1 32 

5 Seasonal  adjusted net demand 
( 1  - 3 + 4 )  

1 6 , 650 1 9 , 890 1 7 , 91 8 20 , 1 65 1 9 , 01 6 2 1 , 347  20 , 226 22 , 51 1 21 , 253  23 , 7 7 3  

6 Annual adj usted net demand 1 9 , 2 1 5 20 , 24 1  20 , 632  20 , 578 2 1 , 828 2 1 ,8 1 0 2 3 , 250 23 , 026 24 , 445 24 , 299 
( 2  - 3 + 4 )  

7 Net generating  capab i l i ty 23 , 343 2 4 , 277  25 , 05 7  25 , 23 7  26 ,487 27 , 053  27 , 934 2 7 , 506 28 , 587 28 , 076 
( owned ) 

8 Parti c i pation  purchases - tota l 1 , 647 1 , 948 1 , 470 1 ,81 4 1 ,481 1 , 367  1 , 252 1 , 295  1 , 240 1 , 308 

9 Pa rti ci pation s a l e s  tota l 1 . 286 1 , 900 1 , 455 1 , 724 1 , 393 1 . 281 1 , 2 1 6 1 , 260 1 , 205 1 , 207 co I 
1 0  Adj usted net capabi l i ty 2 3 , 704 24 , 325 25 , 072 25 , 32 7  26 , 575 27 , 1 39 27 , 970 27 , 541  28 , 622  28 , 1 77 

..... 

( 7  + 8 - 9 )  

1 1  Net reserve capa c i ty ob l i gation  2 , 785 2 , 936 2 , 995 2 , 985 3 , 1 75 3 , 1 70 3 , 388 3 , 351  3 , 565 3 , 543 
(6  x 1 5% )  

1 2  Tota l fi rm capac i ty ob l i gation  
(5  + 1 1 )  

1 9 , 435  2 2 , 826 20 , 9 1 3 23 , 1 50 2 2 , 1 9 1  24 , 51 7 2 3 , 6 1 4  25 , 862 24 ,8 1 8 27 , 3 1 6  

1 3  Surpl us o r  defi c i t  ( - ) capac i ty 4 , 269  1 , 499 4 , 1 59 2 , 1 77 4 , 384 2 , 622 4 , 356 1 , 6 79 3 , 804 861 
( 1 0  - 1 2 ) 

SUMMER :  May 1 - October 3 1 ; 
W I NTER : November 1 - Apri l 30 . 



Tabl e 8 . 4 .  Cont i n ued 

Summer W i n ter S ummer Wi nter Summer Wi nter Summer Wi nte r  Summer Wi n ter 
1 983  1 983 1 984 1 984 1 985 1 985  1 986 1 986 1 987  1 987  

Seasonal system demand 2 2 , 06 3  2 5 , 585  2 3 , 399  27 , 038 24 , 865 28 , 406 26 , 246 29 ,830 27 , 786 31 , 326 
2 Annual system demand 25 , 383 26 , 1 47 26 , 784 27 , 6 1 6  28 , 287 29 , 097 29 ,8 1 3 30 , 6 2 1  3 1 ,452  32 , 253 
3 Fi rm p urchases - total 986 1 , 685 985 1 , 683 986 1 ,632 989 1 , 680 988 1 , 668 
4 Fi rm s a l e s  - total 1 , 41 6 1 , 1 49 1 , 429 1 , 1 64 1 , 440 1 , 1 80 1 , 436 1 , 1 91 1 , 464 1 , 1 99 
5 Seasonal adj usted net demand 22 , 493 25 , 049 2 3 , 843 26 , 5 1 9  25 , 31 9  27 , 904 26 , 71 3 29 , 341 28 , 262 30 ,857 

( 1  - 3 + 4 )  

6 Annual adj usted net demand 25 , 8 1 3 25 , 6 1 1 2 7 , 228  27 , 097 28 ,741  28 , 595 30 , 280 30 , 1 32 3 1 , 928 31 , 784 
( 2  - 3 + 4 )  

7 Net generating  capab i l i ty 29 , 29 2  29 , 283  29 , 899 30 , 1 94 30 , 998 30 , 1 94 30 , 996  30 ,99 1  32 , 097 3 1 , 294 
( owned)  

8 Part i c i pat ion purchases - total 1 , 230  1 , 1 20 1 , 1 20 1 , 1 1 0  1 , 1 1 0  1 , 200 1 , 200 1 , 200 1 , 200 1 , 1 80 
9 Parti c i pati o n  sa les  - total 1 , 1 97 1 , 089 1 , 089 1 , 080 1 , 080 1 , 072 1 , 073 1 , 067 1 , 067 1 , 032 

1 0  Adj u s ted net capabi l i ty 2 9 , 325  29 , 31 4  29 , 930 30 , 224 3 1 , 028 30 , 322  31  , 1 24 3 1  , 1 24 32 , 230 31 , 442 00 I 
( 7  + 8 - 9 )  

C� 

1 1  Net reserve capaci ty obl i gati on 3 , 773  3 , 744 3 , 986 3 ,963 4 , 21 1  4 , 1 86 4 , 440 4 , 41 6 4 , 686 4 , 663 
(6 x 1 5% )  

1 2  Total fi rm capaci ty ob l i gat ion 2 6 , 266 28 , 793 27 , 82 9  30 , 482 29 , 530 32 , 090 3 1  , 1 53 33 , 757 32 , 948 35 , 520 
(5 + 1 1 ) 

1 3  Surpl u s  or defi c i t  ( - )  capaci ty 
( 1 0  - 1 2 )  

3 , 059 521  2 , 1 01 -258 1 , 498 - 1 , 768 -29 - 2 , 633  -7 1 8  -4 , 078 

SUMMER :  May 1 - Oc tober 3 1 ; 
W I NTER : November 1 - Apri l 30 . 
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Tab l e  8 . 5 . Expected Effects of Energy Conservat ion  and Rate 
Sched u l e  Strategy Programs upon Summer Peak ( MW )  

Year 

P rogram Name 1 979 1 980 1 985  1 988 

Res i dent i a l  attic  
rei ns u l ation  2 1  26  35 37 

Energy effi c i en t  home < 1 < 1 5 1 0  

Con ferences , semi nars 
and workshops 2 4 1 4  20 

Energy consul tation 
( su rveys ) 20 41  71  77 

Load management rates 3 95 1 1 3  

Load management 
control sys tem 70 237 

M i s ce l l aneous programs 
( i nc l udes pa id  
commu n i ca t i on s )  78 78 80 80 

Total programs 1 2 1  1 52 370 576 
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el ectr i c i ty ,  res i denti a l  and i ndustr ia l  cu stomers al i ke are convert i ng from gas or o i l  to 
el ectr i c i ty .  S i nce the November 1 973  o i l  embargo there has been some ev i dence of conservation  
in  the Un i ted States .  About 3 0% o f  the  summer peak of NSP is  due  to  weather sen s i tive effects .  
Therefore , pro grams underway to mi n i mi ze heating  and  cool i ng wi l l  hel p reduce both the  summer 
and wi nter peaks . At th i s  t ime i s  i s  d i ff icu l t to estimate how effective  the NSP conservat i on 
programs wi l l  be and  how much of the conservation  a l ready recorded i s  due  to el ectr i cal pr i ce 
el ast i c i ty effects . The s ta ff feel s that the cu rren t NSP forecast adequa tel y refl ects conser­
vat i on and properl y pl ans  for e l ectri cal energy demand for at l east  the next ha l f  decade . 

It i s  s ti l l  too early to j udge the extent to whi c h  time-di fferen t i a l  rates wi l l  be effec tive  i n  
i mprov i ng l oad factors i n  the U .  S .  and i n  the NSP reg i on .  S i nce NSP ha s a h i g h  l oa d  facto r ,  
a n y  peak-l oa d  pr i c i ng formul at ion  mi ght n o t  b e  a s  effect ive  as wou l d  b e  t h e  c a s e  wi th  u ti l i ti es 
hav i ng l ower l oa d  factors . The staff notes that i t  i s  d iff icu l t  to judge the t ime of a dec i s i on 
to impl ement such rates , whether such  rates wou l d be impl emented wi th ease , and  how much t ime 
wou l d  el apse before a response m ight  occur-- i f  a t  a l l .  

The appl i cant  has i n terrupti bl e power contracts that are ava i l ab l e to and bei ng u t i l i zed by 
i ndustrial  customers . The a ppl i cant u ses the provi s i ons of the i n terrupti bl e  l oad contracts to 
s have pea ks as a conservat ion  measure . The staff has no bas i s  to estimate the future amount  of 
i n terrupti bl e power contracts that wou l d  be s i gned by NSP customers . 

Load stagger i ng i s  a tec hn i qu e  that has recei ved some a tten t i on a s  a poss i b l e  conservation  
measure . Ba s i ca l l y ,  th is  a l ternative i nvol ves s h i fting  the  work  hours  of i ndustria l  or commer­
c i a l  fi rms to avo i d  d i urna l or weekday pea ks .  I n  genera l , i nterference wi th customer and worker 
preferences as wel l as productive  effi c i en c i es make the des i rabi l i ty , if not the feas i b i l i ty ,  of 
such  proposa l s  questionabl e .  The s taff does not bel i eve that i n terrupt i bl e  l oad contracts and 
l oad stagger i ng are effective energy-conservation  measures a t  assumed-constant i ndustr i a l  o utput . 

NSP forecasts a 7 %  pea k l oad reduction by 1 987 throug h  the conservation  and l oad management 
a ct i v i t i es i t  has vol untar i l y  i n i tiated . This savi ngs estimate is cons i stent wi th DOE ' s  assess­
men t of the i mpact of the P ub l i c  Ut i l i ti es Regul atory Pol i c i es Act ( P . L .  95-61 7 ) ,  refl ecti ng the 
fact that NSP is a l ready mov i n g  forward on several of the key i n i t iat ives requ i red by the Act .  
I n  s hort , the uti l i ty ' s  estima te o f  peak l oa d  reduct ion  i s  both considerabl e and reasonabl e .  

8 . 6  MAN ITOBA HYDRO AS A SOURC E OF SUMMER I NTERCHANGE 

Tab l e 8 . 6  i nd i cates the abi l i ty of Mani toba Hydro to provi de power to NSP during  the summers of 
the 1 980 ' s .  The amount of surpl u s  power i nd icates the des i rabi l i ty of the i nterchange . Further , 
the uti l i za t i on of hydroel ectr i c  power i s  env i ronmenta l l y  sound . 

Tab l e  8 . 6 .  Compari son of P ower Capab i l i ty , Demand ,  and Surp l us for 
Man i toba Hydro for the Month of J u l y  ( MW )  

Year 

1 980 1 981 1 982 1 983 1 984 1 985 1 986 1 987 

Generat i ng Capab i l i ty 4033 4033 4033 4033 46 1 8  4969 4760 4976 

Demand 
Man i toba 2020 2 1 59 2 3 1 3 2477 2644 2826 30 1 9  3200 
F i rm Sal es a 2720 2809 281 3 2977 3 1 44 3326 35 1 9  3700 

Des i red Reserve 326 337 338 357 377 399 422 444 

Requ i red C apab i l i ty 3046 3 1 46 3 1 5 1  3334 3521  3725 394 1 4 1 44 

Surp lus 987 887 882 699 1 09 7  1 244 1 262 1 266 

Source : Tab l e  9R , Vo l .  5 ,  App l i cat i on to the N at i ona l  Energy Board for a Cert i f i cate of Pub l i c  
Conven ience and Necess i ty for an I ntern ati onal Power L i ne and L i censes to Export P ower and Energy , 
Man i toba Hydro E l ectri c Board , Mani tob a ,  1 977 . 

a I nc l udes 500 MW sa le  to NSP . 
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Compo s i te Map Show i ng Sens i t i ve Areas for Networks 3 a nd 4 .  From ER,  F i g .  3 . 3-6a . 



Tab l e  8 . 7 .  Summa ry o f  Potent ia l  Impacts--Network 

ROUTE 1 ROUTE 2 ROUTE 3 ROUTE 4 ROUTE 5 ROUTE 6 ROUTE 7 ROUTE 8 
( NSP Pref . ) ( CREC Pref . ) 

Impact ( DNR  Pref. ) 

HUMAN S ETTLEMENT 

Homes w i th i n :  
0-500 ' o f  centerl i ne 1 0  1 1  23  4 5 1 7  5 1 1  
0-1 000 ' o f  centerl i ne 25 36 56 20 2 3  55  22  25 
0- 1 500 ' o f  centerl i ne 37  38  89  40 43 98 42 37 
Route 49 7 1  1 28 48 70 1 07 5 7  5 6  
500 ' o f  route 6 1  86 1 65 70 95 1 54 72 71  

Mi l es o f  route wi th i n  0 . 0  1 . 2 0 . 6  0 . 0  1 . 2 0 . 6  0 . 6  0 . 6  
1 500 ' o f  urban area 

FORE STRY 

Mi 1 es through 26 . 7  25 . 5  28 . 1  2 7 . 1 25 . 7  28 . 2  2 7 . 8  2 7 . 9  

Acres Impac ted 509 482 556 5 1 1 484 559 523 524 

% of route 62% 57% 63% 62% 5 7% 63% 62% 62% ro I 
AGR ICULTURE w 

Mi l es through 0 . 8  0 . 7  1 . 5 1 . 5 1 . 4 2 . 2  0 . 7  1 . 4 

Ac res i mpac ted 0 . 1  0 . 1  0 . 2  0 . 2  0 . 2  0 . 3  0 . 1  0 . 2  

REC REAT I ON 

Mi l es o f  l i ne w i th i n  28 . 75  29 . 7  20 31 . 3 37 . 3  22 . 6  29 . 7  32 . 3  
1 / 4  mi l e  of l a ke Ca rey I n terpreti ve Ca rey Mcquade I n terpreti ve Mcquade Carey Mcquade 

Lake Center La ke Lake Cen ter La ke Lake Lake 
Ca rey Lake Mcquade Lake 

EXTRACT IVE  RESOURCES 

Crosses mi neral l ands Yes Yes Yes Yes Yes 

Proposed water reservo i r  Yes Yes Yes Yes 

COST 

I ncrement over 
l ow cost route 

5 , 000 290 , 000 235 , 000 0 285 , 000 300 , 000 0 0 

OTHER Ai rport Ai rport Commu n i ca- Commu n i ca - Ai rport 
t ion  tion  
Fac i  1 i ty Fac i l  i ty 
Ai rport 



Tab l e  8 . 8 .  Summa ry o f  Potenti a l  Impacts- -Network 2 

ROUTE 1 ROUTE 2 ROUTE 3 ROUTE 4 ROUTE 5 ROUTE 6 ROUTE 7 ROUTE 8 ROUTE 9 ROUTE 1 0  ROUTE 1 1  
( CREC Pref . ) ( NSP Al t . ) ( NSP  Pref. ) 

Impact ( DNR Pref. ) 

HUMAN SETTLEMENT 

Homes wi thi n :  
0-500 ' o f  centerl i ne 2 2 2 2 2 0 0 0 0 0 1 
0-1 000 ' of centerl i ne 3 3 3 3 3 1 1 1 1 1 8 
0- 1 500 ' o f  centerl i ne 3 3 3 4 4 3 3 3 4 3 1 1  
Route 6 6 6 6 4 4 4 4 4 4 1 5  
500 ' o f  route 7 7 7 7 4 4 4 4 4 4 1 9  

FORESTRY 

Mi 1 es through 42 . 2  40 . 8  40 . 8  45 . 7  45 . 7  44 . 7  43 . 2  4 3 . 2  54 . 0  52 . 7  45 . 0  

Acres impacted 928 899 899 1 007 1 007 894 865 865 1 081 1 054 991 

% of route 48% 46% 48% 5 1 % 54% 50% 48% 48% 59% 60% 52% 

AGR I CULTURE 

Mi 1 es through 0 0 0 0 0 0 0 0 0 0 1 .  25 

Acres i mpacted 0 0 0 0 0 0 0 0 0 0 0 . 2  co I 
Fie l ds cros sed 0 0 0 0 0 0 0 0 0 0 8 � 

RECREAT ION  

L i ne mi l es w i t h i n  2 . 25 2 . 25 2 . 25 2 . 25 2 . 25 0 . 25 0 . 25 0 . 25 0 . 25 0 . 25 2 
1 500 ' of l a kes ( Deer L k .  ( Deer L k .  ( Deer L k .  

area ) area ) area ) 

RIGHT-OF-WAY SHAR I NG 0 0 0 0 0 29 . 5  29 . 5  29 . 5  29 . 5  29 . 5  0 

ACCESS 

Poor access 4 6 5 2 3 4 6 5 2 3 

Bog further than 28 35 38 1 6  1 9  28 35 38 1 6  1 9  6 
1 /9 mi l e  from road 

COST I NC REMENT 1 , 950 , 000 2 ,450 , 000 1 , 750 , 000 1 , 25 0 , 000 1 , 450 , 000 2 , 500 , 000 3 , 000 , 000 2 , 300 , 000 1 , 800 , 000 2 , 000 , 000 0 

OTHER P 0 R T E R R I D  G E T R A I L Gemmel 
Tra i l  
Cal dwel l 
Trai l 



Tab l e  8 . 9 .  Summa ry o f  Potenti a l  Impacts--Network 3 

ROUTE 1 ROUTE 2 ROUTE 3 ROUTE 4 ROUTE 5 ROUTE 6 ROUTE 7 ROUTE 8 ROUTE 9 ROUTE ROUTE ROUTE 
Impact ( DNR P ref)  ( NSP Pref)  ( CREC Pref ) ( NS P  Al t )  1 0  1 1  1 2  

HUMAN SETTLEMENT 

Homes w i thi n :  
0-500 ' of  centerl i ne 1 1 1 0 0 0 0 0 0 1 1 1 
0-1 000 ' of centerl i ne 3 1 1 0 0 0 0 0 2 2 2 2 
0-1 500 ' of centerl i ne 8 3 3 0 0 0 0 0 3 3 3 3 
Route 8 4 4 0 0 0 0 0 3 3 3 3 
500 ' of route 8 6 6 0 0 0 0 0 3 3 3 3 

AGR I CULTURE 

Mi l es through 2 . 7  1 . 2 1 . 2 1 . 0 1 . 0 0 . 6  0 . 6  0 . 2  0 . 7  0 . 7 0 . 3 0 . 3  

Acres 0 . 8  0 . 4  0 . 4  0 . 3 0 . 3 0 . 2  0 . 2  0 . 1  0 . 2 0 . 2 0 . 1 0 . 1  

% o f  route 7 . 7  3 . 7  3 . 6  3 . 0  2 . 9  1 . 8 1 . 7  0 . 5  2 . 1  2 . 0  0 . 8  0 . 8  

F i el ds cros sed co 
Cul ti vated 1 3  7 7 8 2 2 2 1 1 

, 

Pas ture 7 3 3 5 4 3 3 2 2 
(J1 

FORESTRY 

Mi l es through 23  25 25 23 24 22 23  23  24  24 24 25  

Acres c l eared 482 482 508 469 496 464 471 507 505 525 521 536 

Acres aspen/ spruce 333 31 8 298 297 297 242 295 331 387 387 385 385 

% of route 66 77 75 69 71 66 67  67 72 60 71  72 

ACCESS 

Wetl and more than 2 . 0  7 . 0  8 . 0  8 . 5 9 . 5  1 1 . 0 1 2 . 0  1 3 . 5  8 . 5  9 . 5  1 1 . 0 8 . 5 
1 /4 mi l e  from road 

R IGHT-OF-WAY SHARI NG 9 . 9  9 . 9  9 . 9  4 . 5  4 . 5  4 . 5  4 . 5  0 0 0 0 0 

COST I NCREMENT 475 , 000 380 , 000 1 , 680 , 000 630 , 000 1 , 1 50 , 000 740 , 000 1 , 080 , 000 1 , 300, 000 0 340 , 000 590, 000 680 , 000 



Tab l e  8 . 1 0 .  Summary o f  Potenti a l  I mpacts - - Network 4 

ROUTE 1 ROUTE 2 ROUTE 3 ROUTE 4 ROUTE 5 ROUTE 6 ROUTE 7 ROUTE 8 
( NSP Pref . ) ( C REC P ref. ) ( NSP  A l t . ) 

Impact ( DNR Pref . ) 

HUMAN SETTLEMENT 

Homes w i th i n :  
0-500 ' of  centerl i ne 3 6 7 2 3 6 7 2 
0-1 000 ' of cen terl i ne 1 1  1 2  1 4  7 1 1  1 2  1 4  7 
0-1 500 ' of centerl i ne 2 7  1 8  1 9  1 1  27  1 8  1 9  1 1  
Route 2 7  20 21  1 4  2 7  2 0  2 1  1 4  
500 ' o f  route 35 30 25  2 1  3 5  30 25 21 

AGR ICULTURE 

Mi l es through 1 2 . 5  5 . 5  5 . 9  5 . 6  1 2 . 5  5 . 5  5 . 9  5 . 6  

Acres 4 1 . 7 1 . 8 1 . 8 4 . 0  1 . 7 1 . 8 1 . 8 

% of route 41  1 6  1 7  1 6  43 1 7  1 8  1 7  
co , 

F i el ds c rossed 
Cul ti vated 62 25  24  24  62 25 24 24 0'1 

PasturE: 2 5 6 2 5 6 

FORESTRY 

Mi l es through 1 5 . 2  25 . 2  2 3 . 5  2 3 . 8  1 4 . 4  2 3 . 9  22 . 2  22 . 5  

Acres c l eared 2 74 539 509 521  261  505 479 488 

Acres of aspen/ s pruce 1 52 31 7 346 322 1 48 305 333  309 

% of  rou te 51 73 68 69 50 73 68 69 

RIGHT-OF-WAY SHAR I NG 

Mi l es 30 4 4 8 . 25 25 . 5  4 4 8 . 2 5 

COST I NCREMENT 335 , 000 1 , 445 , 000 1 ,445 , 000 1 , 535 , 000 0 950 , 000 950 , 000 1 , 040 ,000 
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8 . 7  ALTERNAT I V E  ROUTES FOR THE TRANSMI SS ION L I N E  

The appl i cant fo l l owed a n umber o f  s teps i n  ana lyz i n g  the vari ous poss i b l e  transmi s s i on l i ne 
routes , each succe s s i ve step i nvo l v i ng a f i ner degree of reso l ut ion  of the matters of concern . 
The fi nal  res u l t wa s a compo s i te network map ( F i gs .  8 . 1 and 8 . 2 ) that s hows sens i ti ve areas 
rel ati ng to the fo l l ow i n g  topics  of  concern ; h uman settl ements , agri cu l ture , fores t ,  recreati on , 
natura l  systems , and  m i n i n g .  Not a l l of these acti v i ties  were present i n  each of the four net­
works wh i ch make up  the pro posed l i ne , a nd Tabl es 8 . 7  to 8 . 1 0  summari ze the potent ia l  impacts i n  
each of the fou r  networks . 1 

The federa l a uthori ty wi th respect to a Pres i denti a l  Permi t a l l ows DOE to ei ther approve or 
reject the appl icat ion for the proposed l i ne . The se lect ion of a l i ne route is  under state 
contro l . Th i s  sec t i on eval uates the adequacy of the route sel ecti on process used by both the 
appl i cant and the s tate . Th i s  process  has provi ded a s uffi c i ent n umber of a l ternati ves for 
route sel ecti on and , therefore , cons i derat ion  of a new route wi th i n  an e x i s t i n g  corr i do r ,  or a 
new corri dor was not deemed necessary . 

Da ta gatheri ng  was based on cri ter i a  establ i shed by the state Power Pl ant Si t ing  Act ( E R ,  App . C )  
a s  we l l  a s  the recommendation  o f  the a d  hoc Techni cal Routi ng  Rev i ew Commi ttee ( TRRC ) . The data 
were then assemb l ed and  cri ti ca l  l and-use cate gories  were re sol ved by the TRRC i nto 40-acre ( 1 6-
ha l  parce l s .  Over 40 data maps were devel oped ( ER ,  Tab l e 3 . 1 -4 )  and comb i ned to produce the 
compos i te mosa i c .  The degree of impact was a s s i gned to one of f i ve arbi trary i mpact ran ks 
cal l ed " l evel s of constra i nt"  ( ER ,  Sec . 3 . 2 ) . After the gray-tone maps were assemb l e d ,  it was 
dec i ded that on l y  the h i ghest constra i nt c l asses wou l d  be comb i ned to form the mos a i c  ana lys i s  
found i n  Fi gures 8 . 1  and  8 . 2 .  The combi nation  o f  the two i s  referred to a s  the "compo s i te 
constra i nt map"  ( ER ,  p .  3 . 2 -2 ) . 

The appl i cant deve l oped one preferred route and two a l ternate routes u s i ng the compos i te con­
s tra i nt map ,  and w i thi n the four networks deve l oped a ser i e s  of l i nks  and nodes ( F i g .  8 . 3 ) 
i ncorpo rati ng  the fo l l owi ng requ i rements : 

1 .  Al l l i nks i n  the network must avo i d  areas of major con s tra i n t  on the compo s i te map 
wherever pos s i b l e .  

2 .  Ac cess req u i red for construc tion  and ma i ntenance must be ava i l ab l e .  

3 .  From l and-use a nd envi ronmental s tandpo i nts , d i screte al ternati ve rou tes must exi s t  
wi th i n  t h e  network . I n  other wo rds , the netwo rk must supply  dec i s i on ma kers w i th 
c l ear a l ternat ives i n  choo s i n g  the proper bal ance of i mpacts on the l and ( ER ,  p .  3 . 2- 2 ) . 

The next phase of rou te sel ec t i on i nc l uded rev i ew of the a l ternati ves by a commi ttee of c i t i zens 
from n orthern M i n nesota . Thei r rou t i n g  recommendation , pl us  a deta i l ed rat i ona l e , 2 was s ubmi tted 
to the Mi nnesota Env i ronmental  Qua l i ty Board ( EQ B )  after four  months of del i bera t i on ( ER ,  
3 . 3- 1 ) .  Th i s  report , a l ong  wi th the transcri pts from the twel ve publ i c  heari ngs hel d th roughout 
northeastern Mi nnesota , was used by the EQB in  dec i d i ng on the des i gnated route . 

The report of the route eval uation  commi ttee NSP-TR- 1 2 connected the fo l l owi ng  nodes from north­
west  a t  the i nternat iona l  border southeast to Forbes substa t i on : 35-34 -30A-3 1 A-31 -29- 27-26-24C-
24A-24-23A-2 1 - 1 9- 1 7A- 1 7B- 1 7- 1 4- 1 2- 1 0-9-8- 7-5A-5 -3-2-1  ( F i g .  8 . 3 ) . 2 , 3 Th i s  route d i ffers from 
the one preferred by the appl i cant  a l most  tota l l y  i n  Netwo rks 2 and 4 .  The route i n  Network 1 
i s  v i rtual l y  i denti cal  w i th that preferred by the appl i ca n t ,  wh i l e  Network 3 i s  the most h i g h l y  
hybr i d i zed , conta i n i ng e l eme nts of  a l l three route a l ternati ves .  

Due to i naccurac i e s  i n  the data d i scovered a fter the route sel ection  process wa s compl ete , the 
EQB req u i red the app l i cant to app ly  for a mi nor route a l terat ion  in the area where the proposed 
l i ne w i l l  cro s s  the border ( ER Supp . , Res p .  to Q .  34 . 3  30 , 75 ) .  I n  June 1 977  a heari ng  was he l d  
on th i s  porti on o f  the rou te and , a s  a res u l t ,  the EQB  a l tered the l as t  ten mi l es o f  the proposed 
l i ne .  The net resu l t moved the l i ne 1 . 5 mi l es west at the po i nt of the border c ross i ng . 4 , 5 

The staff has rev i ewed the above-ci ted i nforma t i on a s  we l l  a s  Chapte r 6 of the Draft Envi ron ­
mental I mpact Statement fi l ed b y  t h e  Mi nnesota Env i ronmental Qua l i ty Counc i l  , 6  a n d  fi nds the 
fol l owi n g :  

1 .  Networ k  1 offers e i ght  rout i n g  a l ternati ves between Nodes 1 and 1 0  ( Tabl e 8 . 1 1 ) .  The 
potenti a l  i mpacts are re l a ted ma i n l y  to the proximi ty of human settl ements and extrac­
t i on of tacon i te ( Ta b l e  8 . 7 ) , but  the s taff bel i eves these a re mi n i m i zed by the pro­
posed route . I mpacts to the a gr i c u l ture and h i gh-qua l i ty ti mber i n  th i s  rework are 
mi n i ma 1 . 
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Tabl e  8 . 1 l .  Rout ing  Al ternat i ves Consi dered by the Route Sel ecti on Commi ttee , NSP-TR-l for the Forbes- I nterna t i onal  Border Project 

Network 1 Network 2 
Route Nodes Length Route Nodes Length 

1 2 4 5 8 9 1 0  43 . 4  1 1 0  1 1  1 3  1 4  1 7  1 7B 1 7A 1 8  20 2 1  87 . 0  
2 ( NS P  Pref) 2 4 5 7 8 9 1 0  44 . 7  2 1 0  1 1  1 3  1 4  1 7  1 7B 1 7A 1 9  20 2 1  87 . 5  
3 2 4 5 6 9 1 0  44 . 5  3 1 0  1 1  1 3  1 4  1 7  1 7B 1 7A 1 9  2 1  83 . 5  
4 3 5 8 9 1 0  43 . 5  4 1 0  1 1  1 3  1 4  1 7  1 7B 1 9  20 2 1  88 . 5  
5 3 5 7 8 9 1 0  44 . 8  5 1 0  1 1  1 3  1 4  1 7  1 7B 1 9  2 1  84 . 5  
6 3 5 6 9 1 0  44 . 6  6 1 0  1 2  1 4  1 7  1 7B 1 7A 1 8  20 2 1  89 . 0  
7 2 4 5 5A 7 8 9 1 0  45 . 2  7 1 0  1 2  1 4  1 7  1 7B 1 7A 1 9  20 21 89 . 5  
8 ( CREC Pref )  2 3 5 5A 7 8 9 1 0  45 . 3  8 ( CREC Pref)  1 0  1 2  1 4  1 7  1 7B 1 7A 1 9  2 1  85 . 5  

9 1 0  1 2  1 4  1 7  1 7B 1 9  20 2 1  90 . 5  
1 0  1 0  1 2  1 4  1 7  1 7B 1 9  2 1  86 . 5  
1 1  ( NSP  Pref )  1 0  1 1  1 5  1 6  1 8  20 21 86 . 0  

Network 3 Network 4 co I 
Route Nodes Length Route Nodes Length \.0 

( DNR Pref )  2 1  2 2  2 5  25A 26 34 . 8  ( NSP  Pre f )  2 6  2 8  3 0  30A 34 35 30 
( DNR Pre f )  

2 ( NSP  Pref)  2 1  23  24  25 25A 26 32 . 1  2 26 27 29 3 1  3 1 A  33 34 35 34 . 5  
3 2 1  2 3  23A 24 25 25A 26 32 . 9  3 26 27 29 3 1  3 1 B 34 35 34 . 5  
4 2 1  2 3  24 24B 25A 26 33 . 0  4 ( CREC Pref )  26 27 29 31  31 A 30A 34 35 34 . 5  
5 2 1  2 3  23A 24 24B 25A 26 33 . 8  5 ( NS P  Al t )  27 28 30 30A 34 35 28 . 6  
6 2 1  23  24 24A 24B 25A 26 33 . 2  6 27  29 31  3 1 A  3 3  34 35 32 . 7  
7 2 1  23  23A 24 24A 24B 25A 26 34 . 0  7 27 29 31  3 1 B  34 35 32 . 7  
8 ( CREC Pref ) 2 1  2 3  23A 24 24A 24C 26 34 . 3  8 27 29 31  3 1 A  30A 34 35 32 . 7  
9 ( NSP Al t )  2 1  2 3  2 4  24B 27 33 . 1  

1 0  2 1  2 3  23A 24 24B 27 34 . 0  
1 1  2 1  2 3  2 4  24A 24B 27 34 . 0  
1 2  2 1  2 3  2 3A 24 24A 24B 2 7  34 . 3  
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2 .  Network 2 connects Nodes 1 0  to 2 1  and  conta i n s  1 1  routi ng al ternati ves ( Tab l e 8 . 1 1 ) .  
The s taff prefers the rou te des i gnated by the EQB because i t  avo i ds Deer Lake recrea­
t i onal  area and crosses the B i g Fork Ri ver wel l bel ow L i ttl e Ameri can Fal l s  and asso­
c i a ted ra p i ds ( Ta b l e  8 . 8 ) . Wh i l e  spec i a l  prob l ems are posed due to  bog  constructi on 
i n  t h i s  ne twork , the s taff i s  sati sf ied that the i mpacts a l ong  th i s  rou te wi l l  be 
u n i forml y s h ort-term and revers i b l e .  

3 .  Network 3 offers twel ve rou t i n g  a l ternati ves between Nodes 2 1  and 27  ( Tab l e  8 . 1 1 ) .  
Impacts to forestry ,  h uman settl ements , and agri cul ture prec l ude paral l e l i n g  an  
exi sti ng 230-kV l i ne here and  i n  Network 4 ( Tabl e 8 . 7 ) . The i mpacts o f  cons truction  
acti vi ties  on  the bog and  access  to  the  corri dor are i mporta nt con s i derat ions  i n  
Network 3 .  

4 .  Ne twork 4 connects Nodes 2 7  to 3 5  ( a s  amended earl i e r ) , and has e i ght  rou t i ng a l ter­
nati ves ( Ta b l e  8 . 1 1 ) .  Poten t i a l  i mpacts to human settl ements , agri cu l ture , and  
fores try are of maj or i mportance in  the area . R ight-of-way sharing  i n  th i s  network 
was vetoed by the commi ttee due to adverse agri c u l tural i mpacts ( Tab l e  8 . 1 0 ) . 

The Mi n nesota process for l oca t i n g  the 500-kV transmi s s i on l i ne was a two step  process . Fi rst , 
the MEQB des i gnated a 20-mi 1 e  wi de corri dor and then l ocated a rou te w i t h i n  that corri do r .  Two 
routi ng a l te rnati ves were eval uated and rejected a t  the corridor s tage and hence were not treated 
duri ng  the rou ti ng s tage . These two a l ternati ves were : ( 1 ) b u i l d i ng a doub l e -c i rcu i t  230/500-
kV l i ne capabl e of repl ac i ng the exi sti ng M i n n kota l i ne and accommodat i n g  the 500-kV l i ne , and 
( 2 )  bu i l d i n g  the 500-kV l i ne pa ra l l el to the 230-kV l i ne for i ts ent i re di stance . 

Because the exi s ti ng 230-kV l i ne s erves l ocal l oad i t  i s  not pos s i bl e  to f i rst  tear down the 
230-kV l i ne and then rep l ace i t  wi th a dou b l e -c i rc u i t  230/ 500- kV l i n e .  T h e  construct ion  seq uence 
that wou l d  have to be fo l l owed i s  to b u i l d  a 230/500-kV l i ne adj acent to the exi s t i n g  230-kV 
l i ne and then tear down the exi sti ng 2 30- kV l i ne . S i n ce th i s  procedu re i nvol ves bu i l d i ng two 
r i gh t-of-ways next to each other , the env i ronmenta l i mpacts o f  doubl e-ci rcu i ti ng a re essent i a l l y  
the same a s  bu i l d i n g  the 500-kV l i ne paral l e l t o  the 230-kV l i ne . 

The pr inc i pal envi ronmenta l reason why these two opti ons were rejected by the Mi nnesota Env i ronmental 
Qua l i ty Board was the i ncreased i mpact on wi l d l i fe and vegetat i o n  as a resu l t of more c l eari ng  
and 20 extra mi l es of construction . Al though 2 . 5  acres per  mi l e  of c l eari ng  can be saved by 
para l l el i n g  the ri ght-of-ways , the i ncreased l ength of the para l l e l route vers us the rou te that 
was chosen wou l d  have meant 300 acres more wou l d  have been c l eared and 20 mi l es more l i ne wou l d 
have been constructed . ?  I n  add i t i on t he M i n nesota Department of Natura l  Resources tes t i fi ed a t  
t h e  heari ngs t h a t  pa ra l l el i ng  wou l d :  ( 1 ) affect more acres of l and  a n d  wate r ,  ( 2 )  affect h i g her 
q ua l i ty t i mber,  ( 3 )  a ffect more agr icu l tural l and , and ( 4 )  have a greater vi sua l  i mpact , espec i a l l y  
a l ong  the B i g Fo rk Ri ver. 8 

Other factors cons i dered by the MEQB i n  reject i n g  doubl e -c i rcu i t i n g  and 1 00 percent paral l e l i ng 
i nc l u de :  ( 1 ) i ncreased costs , 6-7  mi l l i on do l l ar  i nc rease for 1 00 percent paral l e l i ng ,  and a 49 
mi l l ion  dol l ar i nc rease fo r doubl e-ci rc u i t i ng ( i nc l udi n g  the val ue of the exi s t i n g  l i ne ) , ( 2 )  
decreased re l i ab i l i ty i n  Canada , a nd ( 3 )  reduced power transfers between the U .  S .  and Canada . 

The two options  o f  paral l el i ng o r  doub l e-c i rcu i t i ng i n  N etworks 3 and 4 were eva l ua ted duri n g  
t h e  MEQB routi ng  process but  were rejected i n  favo r of t h e  chosen route . A s  i n  t h e  caSe of 
dou b l e  c i rc u i t i n g  for the enti re d i s tance , doub l e  c i rc u i t ing  in  Networks 3 and 4 wou l d  i nvol ve 
b u i l d i ng adjacent to the exi s t i n g  l i ne and removi ng the ex i s t i n g  l i ne at a l ater date . The refore 
the i mpacts of doubl e c i rc u i t i ng a re essenti al l y  t he same as paral l el i n g .  The pri mary benefi ts 
of paral l e l i ng woul d h ave been reduced c 1 eari n g--750 acres for the paral l e l rou te vers us 1 026 
acres for the rou te chosen . Th i s  wou l d have resul ted in l ess  encroachment i nto the bog area , 
therefore l es s  impact on forestry and wi l d l i fe .  On the other hand , impacts assoc iated w i t h  
para l l e l i ng i nc l ude c l oser proxim ity to more homes--43 homes wi th i n 5 0 0  feet for the paral l el 
rou te vers u s  24 homes wi t h i n  500 feet for the route chosen - - and more agri cu l tural  l and  impacted--
1 5 . 2 mi l es c ro s sed for  t he para l l el route versus 6 . 3  mi l es cro ssed for  the  route c hosen . 

Wh i l e  t he staff i n  genera l sees a bene fi t to paral l e l i ng the exi st i ng 230-kV l i ne i n  Networks 3 
and 4 ,  the heavy i nvol vement of l ocal  p l a nn i ng commi s s i ons , i n tere sted c i t izen s ,  and the dec i ­
s i on s  made a t  the l oca l  l eve l by the EQB prec l ude any d i sa greement w i th the route sel ection 
process .  The s taff fi nds the route sel ection process competent in  a l l res pects , and  finds the 
rou te a s  amended to be the bes t of the c hosen a l ternati ves . 

8 . 8  CONCLUS ION 

A transmi s s i on i nterti e wi th Canada appears to be the bes t  al ternat i ve from both an econom i c  and 
envi ronmental v i ewpo i n t .  The parti cu l ar l i ne sel ected appears to be the best a l terna ti ve for 
the i nterti e .  
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the proposed Northern Sta tes Power h i gh-vo l ta ge transm i s s i o n  l i ne Forbes - Internationa l  
Border Project . 

2 .  Report of the Rou te E va l uation  Committee , NSP-TR- l to the M i n nesota Env i ronmental Qual i ty 
Counci l ,  November 1 97 6 .  

3 .  " Fi nd i ngs o f  Fac t ,  Con s truction  Permi t ,  and Map s howi n g  Des i gnated Rou te , for the Northern 
S ta tes Power Company 500 kV H i gh Vol tage Transm i s s i on L i ne Forbes to the I nternationa l  
Borde r , "  Mi nnesota Envi ronmental  Qual i ty Counc i l ,  1 977 . 

4 .  " Fi nd i ngs o f  Fact and Concl u s i ons o f  the Mi nnesota E n v i ronmental Qual i ty Board , J u l y  1 9 ,  
1 97 7 ,  and Notice  o f  Mi nor Route Al teration , "  Mi nn . Env . Qua l . Bd . ,  550 Cedar St . ,  Room 1 00 ,  
St . Pau l , Mi n n .  55 1 01 . 

5 .  Reso l uti on passed by the Mi nnesota Env i ronmental Qua l i ty Boa rd , J u l y  1 9 ,  1 977 . 

6 .  Draft E I S ,  Chapter 6 ,  Mi nnesota E n v i ronmental Qua l i ty Counc i l ,  November 1 976 . 

7 .  " Fi nd i ng o f  Fac t NSP-TC-2" State o f  Mi  nnesota , Env i  ronmen ta 1 Qua 1 i ty Counci l ,  May 7 ,  1 976 . 
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9 .  P ERMITS  AND COMPL IANCE WITH OTHER REGULAT IONS  AND CODES  

9 . 1  GOV ERNMENTAL PERt� ITS  REQU IRED 

9 . 1 . 1  Federa l 

A Pres i dent i a l  permi t to construct , operate , ma i nta i n  and connect fac i l i t i es for the transm i s s i on 
o f  el ectr ica l  energy at the boundary between the Un i ted States and Canada i s  req u i red accordi ng 
to Execu t i ve Order N o .  1 0485 ( a s  amended by Executive  Order N o .  1 2038 ) , Pa rt 3 2  Sec t i on ( A )  ( 3 )  
o f  the regul at ions  o f  the U . S .  Department o f  Energy ( DO E ) .  

An order mus t  be secured from the Econom i c  Reg u l a tory Adm i n i s trat i on ( ERA ) of DOE pursuant to 
Section  202 ( e )  of Part I I  of the Federa l Power Act (49  stat . 849 , 1 6  U . S . C .  824a ( e ) )  for the 
transmi s s i on of e l ectrica l  energy from the Un i ted States to a foreign  country .  Consequentl y ERA 
i s  req u i red by l aw ( Nat i onal  Env i ronmental Pol i cy Act , P . L .  91 - 1 90 )  to prepare an env i ronmental 
i mpact statement for the projec t .  

A Section  404 ( o f  the C l ean Water Ac t ,  P . L . 92-500 , a s  amended by P . L .  95-21 7 ,  33  U . S . C .  1 344 ) 
permi t from the Co rps o f  Eng i neers i s  req u i red i f  f i l l  i s  to be used i n  constructi ng access 
roads in wetl ands adjacent to nav i ga b l e ri vers . A Secti on 1 0  (of the R i ver and Harbor Act of 
1 89 9 ,  33 U . S . C .  403 ) r i v er cro s s i ng perm i t  is  req u i red from the Corps for cro s s i ng the Big  Fork 
Ri ver . 

A perm i t  mu s t  a l so be o bta i ned from the Department of the I n ter i or for that port i on of the 
proposed NSP route that crosses Federal l ands ,  i n  thi s  case LUP l an d s .  The Federal Av i at i on 
Adm i n i strati on mu st  be not i f i ed of the proposed constructi o n  i n  order to determ i ne whether a ny 
hazards to a i rcraft are crea ted .  

9 . 1 . 2  State 

The State of Mi nnesota , pursuant to the M i nnesota Energy Agency l a w ,  must  grant a Cert i f i cate of 
Need for any tran smi s s i on l i ne over 1 00 mi l es l ong and over 200 kV . 

The M i nnesota Envi ronmental Qual i ty Counc i l  al so has j u r i s d i ction over the l ocat ion  of a l l l i nes 
of 200 kV o r  more . After hearings  and s tud ies  of a l l the proposed corri dors and routes w i t h i n  
them ,  the EQC grants  a construction  permi t t o  NSP  for a spec i f i c  route . 

I n  add i t ion , the State Department of Aeronaut i c s  has jur i sd i ctional  and rev i ew respon s i bi l i ti e s ,  
s i mi l a r to those o f  the FAA , t o  determ i ne whether any hazards t o  a i rcraft wi l l  occu r .  A n  i nfor­
mat i on noti ce on  the rout i ng o f  the proposed l i ne wi l l  be fi l ed wi th the State Depa rtment of 
Aeronaut ics  for eva l uat i on and approva l . 

Perm i t s  to c ro s s  s ta te a nd Federal h i g hways must  be obtai ned from the M i nnesota H i g hway Department .  

Wri tten permi s s i on by M i nnesota Depa rtment of Natura l Resources i s  req u i red for some stream 
cross i ngs , part i cu l arly  i f  any cul verts are to be i n sta l l ed for stream cross i ng .  Stream cross­
i ngs  under the j u ri sd i ction  o f  the M i n nesota DNR are l im i ted to the 1 km-wide corri dor a l ong the 
proposed route . 

A perm i t  mu st  be obta i ned from the M i nnesota DNR to erect transmi s s i on l i nes across any state­
::lwned l ands .  
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1 0 .  MEETI NGS HELD AND CONTACTS MADE FOR OBTA I N I NG I N FORMATION U T I L I ZED 
IN PREPARI N G  THE ENV I RONMENTAL IMPACT STATEMENT 

1 0 . 1  MEETI NGS 

The fo l l ow i n g  contacts were made by the staff to obta i n  i nfo rmat ion  fo r preparation  o f  the draft 
envi ronmental i mpact s ta tement .  

1 .  S i te v i s i t  w i th speci a l i sts from the Northern Sta tes Power Company . 

2 .  State Demographer,  State P l a nn i ng Agency , S t .  Paul , M i n nesota . 

3 .  Envi ronmenta l  Qual i ty Counc i l , State P l an n i n g  Agency , S t .  Pau l , Mi nnesota . 

4 .  Land Management I n fo rmation  Cente r ,  Sta te P l a nn i ng Agency , S t .  Paul , M i nnesota . 

5 .  Staff members i n  Col l ege o f  Forestry , Un i vers i ty o f  Mi nnesota ,  S t .  Pa u l , Mi nnesota . 

6 .  S ta ff members o f  the Department o f  So i l  Sci ence,  U n i vers i ty o f  M i n nesota , S t .  Paul , 
Mi nnesota . 

7 .  Department  o f  B i o l ogy ,  U n i vers i ty o f  Mi nnesota , St .  Pau l , M i n nesota . 

8 .  Un i vers i ty o f  M i n nesota , Cen ter for U rban and Regi onal Affa i rs ,  State Pl ann i ng Agency , 
St . Paul , Mi nnesota . 

9 .  M i nnesota Department o f  Natura l  Resource s ,  D i v i s i o n  o f  Wa ters , Soi l s  and Mi nera l s ,  
S t .  Paul , Mi nnesota . 

1 0 .  M i nnesota Department o f  Admi n i s trati o n ,  Di v i s i o n  o f  Publ i c  Acti ons and General Ser­
v i ces , S t .  Pau l , M i n nesota . 

1 1 . Agri cu l tura l Experi ment  Stati on , U n i vers i ty o f  Mi nnesota , S t .  Paul , Mi nnesota . 

1 2 .  M i nnesota Depa rtment o f  Natura l  Resource s ,  Burea u o f  Envi ronmenta l  P l a n n i n g  and 
Protecti on ,  St .  Paul , Mi nnesota . 

1 3 .  Mi nnesota H i stori cal  Soci ety ,  S t .  Paul , M i nnesota . 

1 4 .  Terra Archeo l og ica l  Servi ces , M i n neapo l i s ,  M i nnesota . 

1 0 . 2  TEL EPHONE CONTACTS 

The fo l l owi n g  organ i zat i ons were contacted by tel ephone to obta i n  i n fo rmation  needed i n  pre­
pa ri ng -the draft envi ronmenta l  impact s ta tement .  

1 .  WCCO-TV , M i nneapol i s ,  M i n nesota . 

2 .  Freshwater B i o l og ica l  Research Founda ti o n ,  M i nneapo l i s ,  Mi nnesota . 

3 .  I l l i no i s  Water Survey , Urbana , I l l i no i s .  

4 .  Department o f  So i l  Sc i ence ,  Un i vers i ty o f  M innesota , St .  Pau l , M innesota . 

5 .  National  C l i mati c Cente r ,  Ashevi l l e ,  North Carol i na .  

6 .  M i n neso ta Po l l ut ion  Control Agency , M i nneapol i s ,  Mi nnesota . 

7 .  Envi ronmental Protec tion  Agency , Ch i cago , I l l i no i s .  
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8 .  I n ternat iona l  Fal l s  Weather Burea u , I n ternationa l  Fal l s ,  Mi nnesota . 

9 .  Co unty P l anner , Lake o f  the Woods County ,  Baudette , Mi nnesota . 

1 0 .  Zon i ng Admi n i s trato r ,  Kooch i c h i ng County ,  I n terna tional  Fal l s ,  Mi nnesota . 

1 1 .  Headwaters Reg iona l  Devel opment  Commi s s i o n ,  Bemi dj i , Mi nnesota . 

1 2 .  Arrowhead Reg i ona l  Devel opment  Commi s s i on , D u l uth , Mi n nesota . 

1 3 . D i rector o f  P l ann i ng and Zon i ng fo r St .  Lou i s  County , Du l uth ,  Mi nnesota . 

1 4 .  Mi nnesota Department o f  Economi c Deve l o pme n t ,  Mi nneapo l i s ,  M i nnesota . 

1 5 . M i nnesota Depa rtment o f  Natura l  Resources , Wi l dl i fe and Parks and Recreat ion  D i v i s i ons , 
S t .  Paul , Mi nnesota . 

1 6 .  M i nnesota Department  o f  Agri cul ture , St .  Pau l , Mi nnesota . 

1 7 .  Mi nnesota Departmen t  o f  Emp l oyment Servi ces , S t .  Pau l , M i n nesota . 

1 8 .  M i dwest Research I nsti tute , M i nneton ka , M i nnesota . 

1 9 .  Northwest Regi ona l  Deve l opment  Commi s s i o n ,  Crookston , M i n nesota . 

20 . Co unty E xtens i on Offi ce , Rosea u , M i nn�sota . 





APPEND IX  A .  COMMENTS ON THE DRAFT ENV I RONMENTAL STATEMENT AND DOE STAFF RESPONSES 

I n  th i s  append i x  the l etters of comment on the Draft Env i ronmental Statement , 500 kV I n ter­
nati onal Transmi s s i o n  L i ne ,  NSP-TR- l , Forbes Mi n nesota to Man i to ba , Canada , Northern S tates 
Power Company , a re reproduced i n  fu l l .  The DOE s taff re sponses are pr inted conve n i ent ly  c l ose 
to each comment .  

Letters of  comment were rece i ved from: 

The Northern States Power Company 

The U . S .  Army Corps of Eng i neers 

The U . S .  Department of the I nte rior  

The U . S .  Environmental Protection Agency 
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We herewith submit No rthe rn  S t a t e s  Power Company ' s  
c omments to the Depa r tment of Energy ' s  d r a f t  Envir onmen t a l  Im­
pact S t a tement , " 5 00 KV I n t e r n a t i on a l  Transmiss ion L i ne NSP-TR- l "  
(DOE/E I S - 0 0 3 2 - 0 )  • 

BORDER CROSSING 
Se ct ion s 1 . 1  and 2 . 2  

S e c t ion 1 . 1 , p. 1- 1 .  I n t roduct ion . 

As noted in Se ct ion 8 . 7  par agr aph 7 ,  p. 8- 1 7 ,  NSP app l ied 
for and r e c e ived a minor a l t e r a t ion a t  the intern at ion a l  border . 
The net r e s u l t  was to move the border c r o s s ing loc a t i on 1 . 5  mi l e s  
t o  the we s t .  I n  order t o  make the FE IS c on s i sten t ,  the f i r s t  
sentence in  par agraph 4 should be changed to r e ad : 

. ,  to the U . S . -C an a d i a n  borde r approximately 4 . 5  
m i l e s  west of Marvin L ake in Ro s e au County . "  

S e c t ion 2 . 2 ,  p .  2 - 1 .  Gene r a l  D e s c r iption . 

S i m i l a r l y ,  th i s  se ct ion shou ld be changed to r e f l e c t  the 
s ame r o u te mod i fi c a t ion and shou ld r e ad : 

to a poi n t  on the U . S . -C an a d i an borde r ,  approxi­
ma t e ly 4 . 5  m i le s west of Marvin L ake in Roseau County . "  

(End o f  comments regarding Border Cros s in g . )  

RESPONSES 

Section 1 . 1, p. 1-1 . The text has been revised in response to this 

commen t .  

Sect ion 2 . 1, p. 2 . 1 .  The text has been revised in response to this 
comment . 

;x:. I r· 



M r . J ames w .  workman - 2 - october 2 3 ,  1 9 7 8  

s e c t ion 1 . 2 ,  p .  1 - 1 .  construct ion I mpac t s . 

The min imum v er t ic a l  d e s ign conductor c l e a r ance h a s  been set 
a t  3 5  feet at 2 0 0 0 P  conductor temper ature wh ich has been cho s en 
to represent the maximum oper a t ing temper ature for th i s  5 0 0  KV 
interconnec t i on . Th i s  is in accord ance with the Seventh E d i t ion 
of the N a t ion a l  E l ectr i c a l  S a f �ty code - 2 3 2  - B ( 3 ) d ( 2 ) . Th i s  
c l e a r ance cor r e sponds to 4 0 . 5  f e e t  ver t i c a l  conduc tor c l e a r an c e  
a t  1 2 0 T conductor tempe r a ture . 

TO be c on s i sten t ,  the th ird sentence in the f i r s t  p a r a g r aph 
sh ou ld be amended to r e a d  a s  f o l lows : 

" Towers w i l l  have a min i mum conductor c le a r ance of 3 5  
feet ( at 2 0 0 0 P  conductor tempe r ature ) and b e  s paced at 
0 . 2 5  mi le ( 0 . 4  km) interva l s . "  

( S e e  S e c t i on 2 . 4 . 2 ,  p .  2 - 4 . D e s ign P a r ameter s ,  ( 4 )  G r ound C l e a r ance . )  

CONrUCTOR S I ZE AND AUDIBLE NOI S E  
S e c t i on s  1 . 3 ,  2 . 4 . 2 ,  2 . 4 . 2 . 2 ,  2 . 6 . 1 . 1 ,  4 . 4 . 2 . 1  

The Environmen t a l  Repor t submi tted by N S P  con t a ined an error 
in the d e scr ipt ion o f  the conduc tor to b e  used on the 5 0 0  k v  l ine . 
The conductor to be u s ed w i l l  be " BUNTING " wh ich h a s  a d i ameter o f  
1 . 3 0 2  inches i n s t e a d  o f  the 1 . 1 9 6  inch e s  a s  r e ported i n  the En­
v i r onment a l  Repor t .  S ince c oron a a n d  audible noise are a funct ion 
of conduc tor d i amete r , the aud ib l e  n o i s e  r e ferences in the DE I S  
sho u l d  a l s o b e  mod i f i e d . 

Sect ion 1 . 3 , p. 1 - 2 . Ope r a t i on a l  I mpact s .  

The f i r s t  sentence i n  p a r agr a ph 2 shou l d  b e  changed t o  r e a d : 

" O pe r a t i on o f  the l in e  wi l l  r e su l t  in a maximum a u d ib l e  
n o i s e  o f  4 6  d B a  a t  the edge 

Sect ion 2 . 4 . 2 ,  p .  2 -4 . D e s ign P a r amete r s . 

Th i s  section should be amended to provide as f o l lows : 

" 2 )  conduc tor : Three-conductor b un d l e s  of " BUNTING "  
1 1 9 2 . 5  kcmi l ACSR 4 5 /7 
( 1 . 3 0 2 - inch d i amet e r )  ( 3 . 3  cm)  pe r ph a se . "  

RESPONSES 

Section 1 . 2, p. 1-1 .  The text has been revised in response to  this 

comment . 

Section 1 . 3 , p. 1-2 .  The text has been revised in response to this 
comment . 

Sect ion 2 . 4 . 2 , p. 2-4 .  The des ign parameters have been revised in 

response to this comment . 
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M r .  J ames W .  Workman - 3 - October 2 3 ,  1 9 78 

S e c t i on 2 . 4 . 2 . 2 ,  p .  2 - 7 .  Conduc tor D e s ign . 

To be c on s i s t e n t  w i th the above , th i s  s e c t i on shou l d  be 
amended to read as fo l l ows : 

" E ach of the three ph a s e s  of the 5 0 0  kv l i ne wi l l  con­
s i s t of a t r i angu l a r ,  thr e e - c onduc tor bun d l e  with 1 8 -
i n ch spac ing , a s  shown in F igure 2 . 6 . The c onductor 
for the 5 0 0  kv portion of the EHV t r a n s m i s s i on l in e  
wi l l  be 1 1 9 2 5 0 0-c i rcu l ar - m i l  a l uminum c onductor stee l ­
r e in forced (ACS R )  w i th s e ven s t e e l  c ore s t r a n d s  a n d  4 5  
o u t e r  a luminum stran d s . The c onduc tor h a s  an over a l l  
d i ameter o f  1 . 3 0 2  inches ( 3 . 3  c m ) . 

" Two sh i e l d  w i r e s  wi l l  be i n s t a l l e d  to provide protec­
t i on from l igh tn ing s tr ok e s  to the conduc t or s .  The 
sh i e ld w i r e s  wi l l  be 7 / 1 6  inch ( d i ame t e r )  extra h igh 
strength stee l .  The ph a s e - to-ground c le ar ance i s  
1 2 . 5  feet ( 3 . 8  m ) , whe r e a s  the NESC requ i r e ment for 
5 5 0  kv ( 1 0 percent ove r v o l t age ) i s  1 1  feet 1 3 . 4/m 
( F igures 2 . 2  and 2 . 3 ) . "  

S e c t i on 2 . 6 . 1 . 1 , p. 2 - 1 4 . Audib le No i s e .  

The s e cond par agr aph shou l d  be amended t o  r e a d  a s  fo l l ows : 

" Ac c o r d ing t o  the applic an t ,  the n omi n a l  and maximum 
ope r a t i on a l  l ev e l  of the proposed t r a n s m i s s i on l in e  
w i l l  b e  at 5 0 0  a n d  5 5 0  k v  ( a l t e r n a t ing c u r r e n t )  re­
spect ive l y .  D e s ign s t andards a r e  such th a t  n omi n a l  
ope r a t i on w i l l  r e s u l t  i n  n o i s e  leve l s  o f  about 4 9  dB 
(wet- conduct or c on d i t i o n s )  at the center l i n e ,  and 4 6  
dB a t  thEe edges o f  the t r a n s m i s s ion l in e  r ight o f  way . 
C o r r e sponding va lues for maximum t r a n s m i s s i on v o l t age 
are about 5 6  3nd 5 J  dB r e spect ive l y .  Such s ound leve l s  
a r e  comp a r a b l e  t o ,  o r  i nt e rme d i ate between those o f  a 
typ i c a l  Lu s in Ee s s  o f f i c e  a n d  the l i v i n g r oom o f  a sub­
urban home . S ince c c r on a  d i sch arge is n e g l igib l e  
d u r i n g  f a i r  weathe r , audib l e  n o i s e  leve l s  are c or r e ­
spon d i n g l y  l ow .  Howe ve r ,  t h e  app l i c a n t  i s  required 
to c omply w i th M i n n e s o t a  Noise Standard ( NPC- 2 ) , 5 

wh ich are b a se d  on " No i se A r e a  C l a s s i f i c a t ionl t  r a t i n g s  
and provide for d i f f e r en t i a t i n g  b e tween dayt ime and 
n ight t ime noise l e ve l s . 7 " 

RESPONSES 

Section 2 . 4 . 2 . 2 , p .  2-7 . The text has been revised in response to 
this commen t .  

Section 2 . 6 . 1 . 1, p. 2-14 . 
this commen t .  

The text has been revised i n  response to 
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S e c t ion 4 . 4 . 2 . 1 , p. 4 - 8 . No i s e . 

The th i r d  sentence shou l d  be amended to r e a d  as f o l l ows : 

" T h e  appl i c a n t  e s t imates that the a u d ib l e  n o i s e  l eve l 
at the e d ge of the r ight- of- way , with th ree bund l e  
' PUNTING ' w e t  c on d u c t or w i l l  b e  about 4 6  dBa . "  

Section 5 . 2 , p. 5 - 1 .  Ope r a t i on a l I mpac ts . 

The f i r s t  sentence of the s e cond par agr aph shou l d  be amended 
to r e a d  a s  f o l lows : 

l i Th e  energi zed c on du c t o r s  v.;j 1 1  produce audib le n o i s e s  
o f  4 6  dB a. a t  the e c1 q e  o f  t11(, r i ght-o f-tNay d u r i n g  periods 
when the c ond u c t o r s  a r c  wet . "  

( E nd o f  c omme n t s  regarding condu c t or S i ze and A u d ib l e  N o i s e . )  

U . S .  ARMY CORPS OF ENGINEERS PERMITS 
Se c t i on s  2 . 3  Qnd 9 . 1 . 1  

S e c t. i on 2 . � 2 - 1 . Fed e r a l  H equ i rement s .  

The second paragraph o f  th i s  s e c t i on prov i d e s  " A  4 0 1  permit 
f r om the U .  S .  Army Corps o f  E ng i n e e r s  'w i 1 1  be required for con­
s t r u c t i on a c t i v i t i e s  � t  r i v e r  and s t r e am c r o s s i n g s  and in wet­
l an d s . "  S e c t i on 4 0 1  o f  tl,e C l ean l'l a t e r  A c t  requ i r e s  s t a t e  
c e r t i f i c a t i on o n  c e r t fl i n  u . s .  Army C o r p s  o f  E n g i n e e r s  p e r m i t s . 
A mor e  comp l e te d e s c r ipt i on o f  the perm i t s  needed f r om the U . S .  
Army C0rps o f  E n g i n e e r s  wou l d  b e  a s  fol lows : 

I l l\. s e c t,ion 1 0  r i ver c r o s s i ng permit i s  r e q u i r e d  f r om 
the U . S .  Army Corps of Eng i n e e r s  for the c r o s s ing o f  
the B ig Fork R i ver . A 4 0 4  permit f r om the U . S .  Army 
Corps of E n g i n e e r s  w i l l  be r e qu i re d  i f  fi l l  i s  u s e d  
to c o n s t ru c t  a c c e s s  roads in w e t l a n d s  a d j acent t o  
n a v i g ab l e  s t r e a ms . Be fore i s s u ing per m i t s  u n d e r  s e c ­
t i on 4 0 4  tl1e C o r p s  o f  Eng i n e e r s  mu s t  rece ive c e r t i ­
f ic a t ion f r om the s t a t e  under s e c t ion 4 0 1  o f  the 
C l e an I'i ater A c t . "  

S e c t i on 9 . 1 . 1 , p .  9- 1 .  Fede r a l .  

To b e  con s i s tent w i th the above , the third p a r agr aph shou l d  
b e  amended t o  read a s  f o l lows : 

Section 4 . 4 . 2 . 1, p .  4-8 . 
this conunent .  

RESPONSES 

The text has been revised in response to 

Sect ion 5 . 2 , p .  5-1.  
this conunent . 

The t ext has been revised in response to 

Section 2 . 3 , p .  2-1 . 
this conunent .  

Sect ion 9 . 1 . 1 ,  p. 9-1 . 
this conunent . 

The text has been revised in response to 

The text has been revised in response to 
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" A  secti on 4 0 4  permit from the C o r p s  o f  Engineer s i s  
required i f  fi l l  i s  t o  b e  u s e d  i n  cons truct ing ac c e s s 
r o a d s  in wet l an d s  a d j acent to n av i gab le r i ve r s . A 
sect ion 10 r iver c r o s s in g  permit i s  required from the 
Corps for c r o s s ing the B ig Fork R i ve r . "  

( E n d  o f  commen t s  r e g a r d in g  u . s .  Army Corps o f  Engineer s Permi t s . )  

Section 2 . 4 . 1 . 2 ,  p .  2 - 2 . The D e s ign ated Rou t e . 

We h a ve submitted to the ERA , as Items by Reference , fou rteen 
minor route a l teration s , four o f  wh ich h ave been approved by the 
M i n n e s o t a  Environment a l  Q u a l ity Board a n d  ten o f  which we expect 
to b e  approved on October 2 5 ,  1 9 7 8 . The s e  minor a l terations r e s u l t  
in a change in t h e  d e sc r ipt i on o f  t h e  D e s ignated Route . The f o l ­
l owing i s  submitted a s  a n  amended d e s c r i p t i on o f  the D e s ignated 
Route , incorpor at ing the above re ferred to fourteen minor route 
a l t e r a t i on s : 

" The route d e s ignated by M i nn e s o t a  E n v i r onment a l  Q u a l ity 
Counc i l  is approx imate ly 200 m i l e s  ( 3 2 0  km) long and ex­
tends f r om the Forb e s  sub s tation southe a s t  o f  Hibb ing to 
the I n t e r n a t i on a l  border wes t  o f  Warrod ( F igure 2 . 1 ) . 
Throughout b oth the d e s c r ipt ive and impact sections o f  
th i s  s t atement the route wi l l  b e  a dd r e s s ed i n  terms o f  
the four n e twork s shown in F igure 2 . 1 . 

" Network 1 is 4 5  m i l e s  ( 7 5  km) l ong . The route l e av e s  
t h e  Forbes s ub s t a t ion to t h e  we s t ,  p a r a l le l ing two 1 1 5  
k v  t r a n s m i s s ion l i n e s  f o r  o n e  mi le , turn s southwest for 
approxima t e l y  two and one quarter m i l e s  to the SE� o f  
Sect i on 4 ,  T 5 6N ,  R l 9W , then t u rn s north , c r o s s e s  County 
H ighway # 1 6 ,  and p ar a l l e l s a n  e x i s t ing 2 3 0  kv t r a n s ­
m i s s i on l i n e  f o r  a pp r oximately f ive m i l e s  ( 8  km) . Then 
the l i ne tr ave l s  we s t .  sou thwe s t  for thr e e  m i l e s  to the 
i n t e r sect ion of H i ghway #5 and County Road # 4 5 1 ,  then 
northwest for one m i l e  and a quarter t o  j u s t  southwe s t  
o f  S i x  M i l e  Lake . From here th e l ine trave l s  we s t  north­
west for approximate ly four m i l e s  to c r o s s  M i nne sota 
S t a te H ighway # 1 6 9  and turns north p a r a l l e ling # 1 6 9 and 
then t o  p ar a l l e l  Highway # 5  northwe s t  approx imately 
thr e e  m i l e s  to the center of Sect i on 1 9 ,  T58N , R 2 0W . 
F rom th i s  point the l i n e  r u n s  north northwe s t  f or three 
and one h a l f  m i l e s  to inter sect the e x i s t ing 230 kv l i n e . 

RESPONSES 

Section 2 . 4 . 1 . 2 ,  p. 2-2 . 
this comment . 

The text has b een revised in response to 

N O TE : Th p r e ma in i n g  t e n  m i n o r  r o u t e  
a l t e r a t i o n s  r e f e r r e d  t o  i n  t h e  
f i r s t  s e n t e n c e we r e  a p p r o ve d 
b y  t h e  M i n n e s o t a  E n i v r o nme n t a l  
Qu a l i t y B o a r d  o n  O c t o b e r  2 5 , 1 9 7 8 . 
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" Th e  d e s ignated route a g a i n  p a r a l l e l s  a n  e x i s t i ng 2 3 0  
k v  t r a n s m i s s ion l in e  t o  a point three m i l e s  ( 4 . 8  km) 
south e a s t  o f  Mir ror Lake in I t a s c a  Count y ,  wh e r e  Net­
work 2 b e g in s . Th i s  area is forested w i th a few sm a l l  
open bog s . Network 2 i s  8 6  m i l e s  ( 1 38 km) long . The 
500 kv l ine w i l l  tl,en c on t inue to the n or thwe s t  th r ough 

boggy c ountry . Part o f  the route i s  through the bog­
l a n d s  of Pine I s l and S t ate Fore s t  for 17 m i l e s  ( 2 7  km ) 
and again t u r n s  to the northwe s t  acros s an a r e a  o f  
r o ad l e s s  bog . Ne twork 3 i s  34 m i l e s  ( 5 5  km) long . I t  
p r oc e e d s  nor thwe s t  through L ake o f  the Woods Count y ,  
across a mixed l an d s c ap e  o f  a spen f or e s t ,  w e t  l ow l an d  
b og s ,  a f e w  aspen meadows , a n d  thr ough t h e  B e l tr ami 
I s l and S t ate Fore s t .  

" Network 4 i s  approx i m a t e l y  3 4  m i l e s  ( 5 5  k m )  long . I t  
s t a r t s  i n  the B e l t r a m i  I s l and S t a t e  For e s t  and runs we s t  
t o  a po int t en m i l e s  sou thw e s t  o f  W a r r o ad . From th i s  
point the l i n e  runs no rthwes t  f or four and on e h a l f  
m i l e s  then r u n s  d i r e c t ly north t o  a po int two and one 
h a l f  m i l e s  s outh o f  the I n t e r n a t i on a l  Borde r . From 
th i s  po i n t  the l in e  runs n orthwest appr ox imate ly f iv e  
a n d  o n e  h a l f  m i l e s  t o  the I n t e r n a t i on a l  Border . The 
d e s ignated I nt e r n a t i o n a l  Borde r c r o s s ing is approxi­
mate ly 7- 1 / 2  m i l e s  ( 1 2  km) west o f  whe r e  U . S .  3 1 3 e n d s  
at () p o r t  o f  entry . "  

ADD I T I ONAL FOUNDAT ION SYSTEM 
FOR GUYED ALUMINUM STRUCTURES 

S e c t i on s  2 . 4 . 2 . 1 ,  2 . 5 . 3 . 1 , 4 . 1 . 2 . 1 , 4 . 4 . 1 . 1  

D lle t o  the v Cl r i c d  n Cl ture o f  the g l ac i a l  t i l l  depo s i t s  en­
c oun t e r ed dur ing s o i l  sub s t r a t a  i n v e s t i g a t i on s , i t  h a s  b e c ome 
n e c e s s a r y  t o  deve l op add i t i on a l ,  a l t e rn a t e ,  found a t i on and t e n s ion 
anchor a s semb l ie s .  The mo s t  p r eva l e n t  prob l e m  e x i s t s  in u p l a n d  
a r e a s  th at exh ib i t  extr eme ly d e n s e  granu a l  s o i l s  inter spersed w i th 
bou l de r s  und cobb le s . Th i s  type o f  soi l forma t i on makes it im­
po s s ib l e to succ e s s f u l ly i n s t a l l  the mu l t i-he l ix s c r ew anchor s as 
o r i g in a l ly p l anned . 

In th e s e  ar e a s , a f abr i c a ted s t e e l  g r i l lage w i l l  be i n s t a l le d  
to suppo r t  th e s tructure b a s e  a n d  f ab r i c a t e d  stee l p l a t e  anchor s 
wi l l  be i n s t a l led to support the guy w i re s .  Both of the s e  foun d a­
t i on types wi l l  involve the excava t i on of 20 - 40 cub ic y a r d s  o f  

RESPONSES 

:c> I ...... 
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m ? � e r i a l .  Th i s  mater i a l  w i l l  gen e r a l ly be u s e d  a s  b ack f i l l  once 
the anchor has been s e t . The o n l y  mater i a l s  th at wi l l  n ot be 
used are orga n i c  mater i a l s  we igh ing l e s s  than 90 poun d s  per c ub i c 
foot . I n  the se c a s e s  the organ i c  mater i a l s  w i l l  be repl aced w i th 
s e l ec t  granu l a r  back f i l l .  

To proper ly i n c orporate th e s e  add i t i on a l  found a t ion types 
into the FE I S , the above spec i f i ed sections of the DE I S  must be 
mod i f i e d .  

Sect i on 2 . 4 . 2 . 1 ,  p .  2 - 4 . Tower D e s ign . 

The l a s t  p a r agr aph of th i s  s e c t ion , on page 2 - 7 ,  shou ld b e  
amended to r e a d  a s  f o l l ows : 

" The foundation for the guyed a luminum s tructures w i l l  
b e  e i ther a ' fo\lndation anchor ' shown i n  Figure 2 . 5  or 
a ' pe de s t a l  gr i l l age ' shown in F i.gure ___ . The founda-
t i on anchor w i J. ]  con s i s t o f  a t r i pod a r r an 0emen t o f  l arge 
he l ix s c r ew anch or s with s t e e l  p i.pe exten s i on s .  A fab­
r i c ated s t e e l  a s semb l y  w i l l  connect the th r e e  s t e e l  p i p e s  
at the g r o u n d  l in e  to s u pport t h e  s t ructure b a s e . Th i s  
w i l l  b e  th e m a i n  found il t i on type . Howeve r ,  i n  u p l an d  
a r e a s  o f  extr eme ly den se granu l ar s o i l  or s o i l s  with 
s c a t t ered bou lders a f ab r ic ated pe d e s t a l  gr i l l age w i l l  
be u t i l i ze d  t o  f ac i l it a t e  con struct i on . The pede s t a l  
gr i l l age w i l l  c on s i s t  o f  fabr i c a t e d  r o l l ed s t e e l  shapes 
such as an g l e s , chann e l s ,  etc . The gr i l l age w i l l  b e  
a s semb l ed s im i l a r l y  t o  s t e e l  l a t t i c e  towe r s  and d e l ivered 
to the s t ructure s i te . A backhoe w i l l  then excavate il 
hole for p l acement of the gr i l l age . The amount of exc a­
vat ion w i l l  v a r y  w i th the s o i l  c on d i t ions f r om 2 0  - 40 
c ub i c  yards o f  mater i a l . The gr i l l a g e  w i l l  the n  be 
p l aced and the excavate d  s o i l  re- tamped i n  the exc a v a t ion 
a s  b ackf i l l .  Four guy anchors w i l l  b e  requ i r e d  a t  e ach 
structure loc a t i on . In s o i l s  that s c r ew anchors can be 
i n s ta l l e d ,  the i n s t a l l a t i o n s  w i l l  involve n o  excilv a t i on . 
where s c r ew anch o r s  c annot be in s t a l l e d ,  a f ab r icated 
' p l a t e  anchor ' w i l l  be in s t a l l ed . The ' p l a te anchor s '  

w i l l  requ ire exc a v a t i o n s  and b ack f i l l ing procedures 
s im i l a r  to the pede s t a l  gr i l l a g e s . "  

A t t ached a s  E xh ib i t  1 i s  a d r awing depicting a pede s t a l  gr i l l age . 

RESPONSES 

Section 2 . 4 . 2 . 1 , p. 2-4 . The text has been revised in response to 
this commen t .  The s teel pedes tal grillage foundation is  now de­
p icted in Figure 2 . 6 .  

;to> I 
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S e c t i on 2 . 5 . 3 . 1 , p .  2 - 1 2 . Tower Foundat ion Sys t e m .  

The f i r s t  p a r agr aph shou l d  be amended to r e a d  a s  f o l l ow s : 

" F o l l ow ing the c le a r in g  of the r i gh t- of-way , the founda­
t i on s  for the s t r uctu r e s  w i l l  b e  in s t a l l e d .  The founda­
t i on s  for the s t r e l  l a t t ice towe r s  w i l l  b e  r e i n f or c e d  
con c r c h .: d r i l l ed Sh�l f t s .  f'oull cJ <1t ions f o r  t h e  guyed a-
l uminum tower s w i l l  be c i tl1cr founda t i on anchor s or 
ped e s t a l  g r i l l ages . "  

A new p ar agraph ,  which reads a s  f o l l ow s , shou ld b e  added at 
the end o f  the s e c t i on : 

" The pede s t a l  g r i l l a g e s  and p l a t e  anchors w i l l  be a s­
semb l ed and d e l i vered to the s t r u c t u r e  s i t e s  for i n s t a l ­
l a t i on . The s e  found at ions w i l l  be i n s t a l l e d  by exc avat i n g  
t h e  n ec e s s a ry s o i l s  w i th a rubb e r - t i r ed or tr ack-mounted 
b ackhoe . The found a t i on s  w i  1 1  then be p I  aced i n  the 
exc avat ion �nd the exc avat ion b ac k f i l l ed u s ing the exc a­
vated mat c r i u l � "  

S e c t i on 4 . 1 . 2 . 1 ,  p .  4 - 1 .  Const ruc t i on E f fe c ts . 

The s ec ond sentence of p a r agr aph f i v e  ( wh i ch i s  the f i r s t  
f u l l p a r agr aph o n  page 4 - 2 )  sho u l d  be deleted a n d  t h e  f o l lowing 
th r e e  sentences inser t ed in l i eu tl1 � r co f : 

" The foundat ion for the l atter s t ruc t u r e  w i l l  c on s i s t  
o f  e i th e r  he l ix s c r ew anchor a s s emb l i e s  o r  f ab r i c a t e d  
s t e e l  g r i l l ag e s . T h e  s c r ew anchor a s s emb l i e s  w i l l  r e ­
qu ire n o  exc a v a t i on a n d  w i l l b e  u s e d  wherever po s s ib l e .  
The f �b r i c a tcd s t ee l g r i l l ag e s  w i l l  r c clu i r c  exc a v a t i on ,  
but the ir u s e  w i l l  gener a l l y b e  l i mited t o  upl and are a s  
with boulder depos i t s . "  

S e c t i on 4 . 4 . 1 . 1 , p .  4 - 5 .  F lo r a .  

The f i r s t sentence o f  p a r agr aph f iv e  shou l d  b e  amended to 
read as f o l l ows : 

" Noted in Sect ion 4 . 1 . 2 . 1 , the c on s t r u c t ion of guyed 
a luminum towe r s  w i l l  gener a l ly not r equ i r e  exc a v a t i on 
f o r  towe r f ound a t i on s  except in u p l and arAas w i th boulder 
depos i t s . In a l l  a r e a s  the pre a s semb l ed towe r s  wi l l  be 
emp l aced by he l i copter . "  

Sect ion 2 . 5 . 3 . 1 , p .  2-1 2 . 
this commen t .  

Sec t ion 4 . 1 . 2 . 1 , p .  4-1 . 
this comment .  

Sect ion 4 . 4 . 1 . 1 ,  p .  4-5 . 
this commen t .  

RESPONSES 

The text has been revised in response to 

The text has been revised in �esponse to 

The text has been revised in response to 
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( End o f  comme n t s  regarding Addi t i o n a l  Founda t i on System 
for Guyed A luminum S t r u c tu r e s ) 

S e c t i on 2 . 5 . 1 . 2 ,  p .  2 - 1 1 .  C l e a r ing Meth od s . 

Th e s econd p a r agraph of th i s  s e c t i on now r e a d s : 

" C l e a r ing w i l l  be permi tted by mechan i c a l  ope r a t ion 
un l e s s  othe rwise spec i f ied . Gener a l ly ,  c l e aring wi l l  
be r e s tricted to s l opes l e s s  than 1 5  degree s . "  

A s  th i s  paragr aph now r e ad s ,  the app l i c a n t  wou l d  not be per­
mitted to c le ar on s l opes greater th an 15 degrees by e i ther me­
cha n i c a l  or h an d  method s .  I t  i s  our intent ion t o  u s e  a mechan i c a l  
oper a t i on ( sh e a r  doz ing) t o  c l e ar a l l  a r e a s  th a t  h ave a s l ope o f  
l e s s  th an 1 5  degrees and to hand c l e a r  s l op e s  greater than 1 5  
degre e s .  

I n  order t o  c l a r i f y  th i s  i n t en t i on the s econd sentence shou l d  
be changed t o  read : 

" G e n er a l ly ,  c l e a r ing by mech a n ic a l  ope r a t ion w i l l  be 
l i mited to a r e a s  which h a v e  a s l ope o f  1 5  degr e e s  or 
l e s s . 1I 

S ec t i on 2 . 5 . 1 . 3 ,  p .  2 - 1 2 . D i spos a l  o f  C l e ar e d  Vege t a t ion . 

The 5 0 0  kv l in e  wi l l  be con s tructed in an a r e a  wh ich h a s  
poor acce s s  a n d  poor t imber qu a l ity except f o r  a few poc ke t s  o f  
r e l a t i v e ly h i gh v a lu e  t imber . Whe r e a s  i n d i v i d u a l  t r e e s  i n  the s e  
pockets are o f  s u f f i c ient s i z e  for p u l p  oper a t i on s  in some i n ­
stances there a r e  e i th e r  not enough t r e e s  or the a r e a s  are t o o  
f a r  f r om m a i n  ac c e s s  roads to m a k e  i t  econ omica l l y  f e a s ib l e  to 
attempt to market th i s  wood . N S P  h a s  worked w i th d i s t r ic t  
f or e s t e r s  f r om the Minnesota Depa rtment o f  N a t u r a l  Resources t o  
iden t i f y  a r e a s  o f  merch a n t ab l e  t imber a n d  to iden t i fy the ap­
propr i a t e  me ans t o  s a lvage th i s  t imbe r .  I t  i s  our i n t e n t i on not 
to s a l vage t imber th at i s  e i ther o f  i n s u f f ic i e n t  quant i ty or too 
f a r  from main access r o n d s . We r e c ommend th a t  p a r a g r aph four , 
sub s ec t i on four sho u l d  be mod i f i ed to r e a d  a s  f o l lows : 

" 4 ) A l l  merch a n t ab l e t i mber wi l l  be p l aced a l ong 
the edge o f  the r i gh t - o f-way 

Section 2 . 5 . 1 . 2, p .  2-11 . 
this commen t .  

Sect ion 2 . 5 . 1 . 3, p .  2-12 . 
this connnent .  

RESPONSES 

The text has been revised in response to 

The text has been revised in response to 
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S e c t ion 2 . 5 . 3 . 2 ,  p .  2 - 1 2 .  Tower E r e c t ion Procedu re . 

Th i s  sect ion presen t ly re f e r s  on ly to guyed a luminum struc­
tures . I n  a d d i t i on to th e s e ,  s e l f- support ing steel towe r s  w i l l  
be u t i l i zed i n  S t .  Louis a n d  Ro s e au C ount ies . A l th ough these 
towe r s  are r e ferred to e l sewhere in the DE I S  ( s e e  s ec t ion 4 . 1 . 2 . 1 ) , 
the erect ion procedure f or th ese t owers i s  d i f ferent and sho u l d  be 
added to th i s  s ec t i on . I n  add i t ion , it h a s  been dete rmined that 
intern a l ly guyed a l um i num towe r s  wi l l  not be u t i l i z ed on th i s  pro­
j ec t  due to economic c o n s i d e r a t i on s . 

To incorpor a t e  th e s e  e l emen t s  into the FE I S ,  the f i r s t  sen­
tence o f  par agr aph one shou l d  b e  amended to read a s  f o l l ows : 

" E rect ion of the a s s emb l ed a luminum struc ture s ,.i l l  
be accomp l i shed . 

The f o l lowing par agr aph shou l d  be added a f t e r  par agraph one :  

" The 5 0 0  KV s t e e l  latt ice st ruc t u r e s  w i l l  b e  hau led t o  
the structure s i t e s  u n a s s emb l ed . An approximate ly 1 5 0 -
foot square a r e a  adj acent to th e foun d a t i on w i l l  b e  re­
quired to a s s emb l e  the s t ructure . If the s i te i s  uneven , 
some temporary grad ing may be n e c e s s ary . The a s s e mb ly 
crews w i l l  con s i s t o f  e ight to 1 0  men and a 15 to 3 0 - ton 
mob i l e c r ane . A s semb ly of e ach s tructure wi l l  requ ire 
an aver age o f  two to three d ay s .  A fter the s t ructure 
has been a s semb l ed on the groun d ,  the a s s emb ly crew wi l l  
move t o  the next s i te and the e r ect i on crew wi l l  f o l l ow 
to erect the s tructure on the founda t i on .  The erect i on 
crews w i l l  con s i s t  of e ight to 10 men w i th a rubber- t i red 
or tr ack- moun t ed 7 5  to 9 0 - ton c r ane . Depending upon ac­
cess to the s i t e s ,  two to f ou r  s t ructu r e s  per d ay c an b e  
erected by o n e  crew . "  

De lete the l a s t  p a r agraph o f  th i s  sec t i on i n  i t s  e n t i r e t y .  

S e c t i on 3 . 1 . 1 , p. 3- 1 .  Land Ownership Pattern s .  

A f ter the environmen t a l  report w a s  submitted , app l icant 
found th at one add i t i on a l  p a rc e l  o f  Fede r a l  l and is t o  be cros sed 
by the t r a n sm i s s i on l i n e . Th i s  par c e l  of land i s  in Ro s e a u  County 
and is managed by the Department of the Inter i or ( L . U . P .  l an d ) . 

Section 2 . 5 . 3 . 2, p. 2-1 2 .  
this comment . 

RESPONSES 

The text has been revised in response to 

Section 3 . 1 . 1 , p. 3-1 . 
this comment . 

The text has been revised in response to 
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read : 
The seventh s entence in p a r agraph two sh ould be amended t o  

" The o n l y  Fede r a l  l a n d s  c r o s se d  b y  the proposed l i n e  
a r e  w i th i n  R o s e a u  a n d  L a k e  o f  t h e  Woods Count i e s , a n d  
the s e  amount to on ly 2 percent o f  

S e c t i on 3 . 1 . 2 . 1 ,  p .  3 - 2 . Agr i c u l t ure . 

F igure 1 . 3 - 7 a  in the e n v ir onmen t a l  report is a gen e r a l i ze d  
map of cu l t i vated areas and doe s not show sma l l  a r e a s  of c u l t i ­
v a t io

'
n .  T ab l e  8 . 7  i n  the DE I S  was developed u s ing a e r i a l  photo­

gr aphs and it does inc lude s ma l l  and s c a ttered tracts of 
agr icu l tur a l  l an d .  B a se d  upon the f igures in T ab l e  8 . 7  the l a s t  
sentence in sect ion 3 . 1 . 2 . 1  shou ld be changed to r e a d : 

" The app l icant h a s  ind i c ated ( T ab l e  8 . 7 ) th at the l ine 
w i l l  cross c u l t ivated l and in Lake o f  the wood s ,  Roseau 
and S t .  Lou i s  Countie s . "  

S e c t ion 4 . 4 . 1 . 3 ,  p .  4- 7 .  Agu a t i c  F a un a ,  R i ve r s . 

D i s c u s s i on s  with are a wi ld l i fe pe r s onn e l  from the Minnesot a 
D e p a r tment of N a t u r a l  Re s ource s h a s  r a i s e d  serious qu e s t i on s  r e ­
g a r d i n g  t h e  idea o f  deve l oping water fowl h ab i t at at river c r o s s­
ing s . The concern is that deve loping a r e a s  of non-natu r a l  
vegetat ion m a y  concentrate o n  waterfow l ,  thu s ,  making them more 
s u s c ept ib l e  to predator s . The vege t a ti on man agement p l an thought 
to b e  more appr op r i a t e  is a p a s s ive p l a n  which a l lows n atu r a l  
veget a t i on t o  e s t ab l i sh i t s e l f .  I n  th i s  regard we sugge s t  th a t  
t h e  s ixth sentence in p a r agr aph two be changed to r e ad : 

" I n  a dd i t i on , water fowl food and C Over may deve lop a s  
a r e s u l t  o f  c l e a r ing a n d  maintenance a c t i v i t ie s . "  

S ec t i on 5 . 1 ,  p .  5 - 1 .  Construct ion Impac t s . 

B a sed upon revi sed ma t e r i a l  requiremen t s , the f i r s t  sentence 
o f  paragraph f ive shou ld be amended to read : 

" The non-renewab l e  r e sources u se d  in tower c on s tru c t i on 
wi l l  inc lude 6 , 5 00 tons of s t ee l ,  7 , 4 0 0  t on s  o f  a l u ­
m inum a n d  4 , 0 0 0  cub ic y a r d s  o f  c on c rete . "  

Section 3 . 1 . 2 . 1, p. 3-2 .  
this commen t .  

Section 4 . 4 . 1 . 3, p. 4- 7 .  
this comment .  

RESPONSES 

The text has been revised in response to 

The text has been revised in response to 

Sect ion 5 . 1 , p. 5-1. 
this comment .  

The text has been revised i n  response to 
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;:;ect ion 7 ,  p .  7 - 1 .  I r re ve r s ib l e  and I r retr ievab le Comm i tment 
o f  Resource s .  

B a sed upon a c t u a l  m i l e ag e s  and u t i l i z at ion o f  mater i a l s ,  
T ab l e  7 . 1  " Nonrenewa l  R e s ou rc e s  ut i l i ze d  i n  the C o n s truc t i on o f  
Towe r s ,  Tower Foundat i on s ,  and Conduc tor s "  shou ld b e  amended t o  
r e a d : 

S t e e l  

S t r u c t u r e s  2 , 0 0 0  tons 
Con ductor 1 , 600 tons 
Sh i e l d  w i r e  4 0 0  ton s 
Found a t ions 2 , 0 0 0  t on s  
Guy w i r e s  5 5 0  tons 

A l uminum 

S t ructures 3 , 0 0 0  ton s  
Conductors 4 , 4 0 0  tons 

Concrete 

Foundat ions 4 , 0 0 0  c ub i c  y a r d  

S ec t i on 8 . 2 . 2 ,  p .  8 - 1 .  B a s e Load Co a l .  

The c o a l  un i t  previou s l y  sched u l e d  lor 1 98 3  h a s  bcen d e f e r r e d  
unt i l  1 9 84 . T h e  s e c on d  sentence in th i s  s e c t ion should b e  changed 
to r e a d : 

" I t  wou l d  not be f e a s ib l e to comp l e t e  the c o � l  u n i t  
p l anned f o r  1 9 84 in t ime t o  m e e t  the 1 9 80 deman d . "  

T ab l e 8 . 1 .  E s t imated Load and G enerat ing Capab i l i ty for N S P  i n  
e l ud ing the 500 MW Summer Purch a se f r om Man i t ob a  Hydro . 

S i nc e  the submitta l o f  the environmen t a l  report and supp l e­
men t a l  i n f ormat ion , the d � t a c on t a in e d  in T ab le 8 . 1  has change d .  
Attached i s  " copy o f  the r e v i s e d  f i gures for T ab l e  8 . 1 .  

T ab l e  8 . 4 .  E s t imated Load and G e n e r a t ing C ap ab i l i ty D a t a - - A s  
Commi t ted Mid-Cont inent A r e a  Power Pool (MW) . 

S ince the subm i t t a l  o f  the envi ronmen t a l  report and supple­
men t a l  i n f ormat ion the d a t a  i n  T ab l e 8 . 4  has been u pd a t e d . 

RESPONSES 

Sec tion 7, p. 7-1 . 
this comment .  

Table 7 . 1  has been revised in response to 

Section 8 . 2 . 2 , p .  8-1 . 
this comment .  

The text has been revised in response to 

Table 8 . 1 .  The table has been revised t o  b e  consistent with updated 
information presented with the applican t ' s  comments . 

Table 8 . 4 .  The table has been revised to be con s istent with updated 
information presented with the appl icant ' s  commen t s .  
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A t tached i s  a c opy o f  the r e v i s e d  f igures for Tab l e  8 . 4 .  

WINTER RIGHT-OF-WAY CLEARING AND CONSTRUCTION 
S e c t i on s  2 . 5 . 1 . 1 , 2 . 5 . 2 . 2 ,  2 . 5 . 5 . 1 ,  4 . 1 . 2 . 1 , 4 . 3 . 1 ,  4 . 4 . 1 . 3 ,  5 . 1  

The DE I S  makes nume r o u s  r e ferences to r i ght-o f-way c l e aring 
and construction in wetlands or bogs during the winter months 
when the ground i s  fr ozen . It appe a r s  th at the words " w e t l a n d s "  
a n d  " b og s" a r e  used interchangeab l y  i n  the s e  r e ferenc e s . It i s  
app l i cant ' s  intent i on to c l e a r  r i ght - o f-way a n d  c on s truct in bog 
a r e a s  m a i n l y  during the w inter months whe n  the ground is f r o zen , 
but as i s  stated in the D E I S ,  bec ause app roxima tely s eventy per 
cent o f  the l i ne w i l l  b e  b u i l t  in bog a re a s ,  non-winter c l e a r i n g  
and construction w i l l  be nece s s ary . 

The r e  are thr e e  gen e r a l  bog type s in North Cent r a l  Minnesota 
wh ich a r e  characte r i ze d  according to vegetation a s  f o l l ows : 

Open Bog 

Shrub Bog 

- composed of sedge s ,  cottongr a s s ,  and low 
growing shrubs such as bog r o s emary and 
le ather l e a f .  

- mo s s  covered bog with th ick growth o f  ta l l  
shrub s  such a s  w i l low, a l der , and bog b i rch . 

Fores ted B og - mo s s  c overed bog w i th ov e r s  tory of the c on i ­
f e r  tree s ,  b l ack spruc e ,  tama r ack , a n d  wh ite 
c e d a r . 

The s e  b og type s c a n  be found in North C e n t r a l  Minnesota in 
two forms or l and c over pat tern s ;  open continuou s  or intermittent . 

Open cont inuous bogs are th o s e  which cover v a s t  a r e a s  and a r e  
contiguou s . They are c ompo sed p r i mar i l y  o f  o p e n  bog w i th sma l l  
a r e a s  o f  shrub and forested b og inter sper sed . U s u a l l y open contin­
uous bogs are ch a r a c t e r i zed by poor acce s s . 

I ntermittent bog i s  d e s c r i pt ive of most of North C e n t r a l  
Minnesota wh erein t h e  fore sted land i s  i n t e r s p e r s e d  w i t h  numerous 
sma l l  c l osed bog c ommun i t i e s  s u r r ounded by we l l  d r a ined u p l a nd s .  

I t  i s  app l icant ' s  intent ion not t o  c l e a r  r i ght-o f-way with 
h eavy equipment or eng age in constructi on ,  except for pos s ib le 
he l i c opter e r e c t i on of s t ructure s ,  in the open , continuous bog 

RESPONSES 

Winter Right-of-Way Clearing and Construction . General response : 
The staff perceives the need to delineate the basis of its assessment 
of impact due to clearing ac tivities in bog areas . The staff has de­
f ined the bog as a Type 8 Wetland , in accordance with the U. S ,  Fish 
and Wildlife Services ' Circular #39 designat ion . Further delineation 
( i . e . open , shrub , or forested bog) was not made in the assessment. 
Bogs are a type o f  wet land , and to a certain degree the terms are 
used interchangeably in the DEIS .  

The applicant provided the staff with a map showing the areas to 
be winter cleared (Figure 2 . 8 ) . This map was the basis of the 
s taff ' s  impact evaluation. The staff recommends the applicant 
follow this seasonal clearing and construction schedule as closely 
as pos s ible . 

Streams where temporary or permanent cros s ings are required are no t 
differentiated by locat ion ( in or out side of a bog area) in the 
impac t evaluation. The need for cro s s ings should be anticipated , 
by the applicant and subsequent construction carried out only in 
the winter . The s taff was given no ind ication that this was an 
unreasonable constraint which would delay completion of the pro­
j ec t  or result in undue time and cos t .  

The applicant ' s  content ion that only open bogs were intended for 
winter clearing seems erroneous , since 1) the map (Figure 2 . 8 )  
indicat ing areas t o  b e  winter cleared includes all three types of 
vegetat ive cover , and 2) open bog does not need to be cleared 
using heavy equipment b ecause only a few trees , usually less than 
5 meters in height occur there. Winter clearing and construction 
in "open bog" areas is  required by the staff primarily to minimize 
the need for access roads . 

The staff requires that winter clearing in the areas indicated on 
the map (Fig . 2 . 8 )  be limited to those months after the first 
hard freeze and before the spring thaw. Construction of  access 
roads and stream cros s ings as well as construction involving the 
use of heavy equipment in these areas should also be limited to 
these t imes . Other construction ( including tower erection by 
helicopter , line stringing, etc . , may take place as conditions 
permit ( Type "A" , "B",  and "D" construction Fig . 2 . 8 )  within the 
l imits of the appropriate state and federal permits (Type "c" 
construc t ion is grouped with Type "D" construction) . 
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� r c a s  dur ing non-winter p e r i od s .  I t  i s  our u n de r s t an d ing th a t  
Argonne Nat ion a l  Labor a t ory a l s o  contemp l a te d  open , continuous 
bog a r e a s  when r e f e r r i n g  in the DE I S  to winter c l e a r ing and con­
s t r uc t i on . In areas other th an open , continuous bogs c l e ar i ng 
and con struct i on w i l l  t ake p l a c e  y e a r  round , as cond i t i on s  wa r r an t . 
Con s i stent with the above , we propo s e  the f o l l owing mod i f ic a t i on s  
to the f o l lowing section s :  

S e c t i on 2 . 5 . 1 . 1 ,  p .  2 - 1 1 .  S e a s o n a l  Aspe c t s  o f  vegetat ion C le ar i ng 
P r oc e s s . 

The s e c on d  se ntence of th i s  s e c t i on shou l d  be amended to r e a d  
a s  f o l lows : 

"Open bog a r e a s  wi l l  be c l e ared in the winter as soon 
a s  the g r ound has fr ozen enough to s u pport the weight 
of heavy equipmen t . "  

Th i s  propo s e d  amendment i s  c on s i s tent w i th Sect ion 4 . 1 . 2 . 1 ,  p .  4 - 1 .  

S e c t ion 2 . 5 . 2 . 2 ,  p .  2 - 1 2 . B r idge s .  

The s econd s e n tence o f  th i s  sect ion sho u l d  b e  amended t o  r e a d  
a s  f o l lows : 

I 'Con struc t ion of b r idge s acros s s t r e ams in bog are a s  
wi l l ,  t o  the extent pos s ib l e ,  b e  c a r r i e d  o u t  in the 
winter . "  

Th i s  proposed amendment i s  c on s i stent with S ec t i on 4 . 4 . 1 . 3 ,  p .  4 - 7  
and p .  4 - 8 .  

Sect ion 2 . 5 . 5 . 1 , p. 2 - 1 3 .  T im ing of C le ar i ng .  

The f i r st sen tence o f  th i s  sect ion shou l d  b e  amended t o  r e a d  
a s  f o l lows : 

"Where the ROW c r o s s e s  open bog are a s ,  c l e ar ing with 
he avy equipment w i l l  begin a f te r  the gr ound has frozen 
and w i l l  be c a r r ied on a s  long a s  the h a r d  freeze l a s t s . "  

Th i s  propo s e d  amendment i s  con s i stent with Sect ion 4 . 1 . 2 . 1 , p .  4 - 1 
a n d  Sect ion 2 . 5 . 1 . 1 , p .  2 - 1 1 .  

RESPONSES 

Section 2 . 5 . 1 . 1 ,  p .  2-1 1 .  The text has been revised in response t o  
this comment . 

Section 2 . 5 . 2 . 2, p .  2-1 2 .  The text has been revised in response to 
this comment .  

Sec t ion 2 . 5 . 5 . 1, p .  2-13 . The text has been revised in response to 
this comment . Also , see Figure 2 . B . 
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S e c t i on 4 . 1 . 2 . 1 , P. 4- 1 .  Construction E f fec t s . 

The l a s t  sentence of the second paragr aph should be amended 
to r e ad as fol lows : 

" I n  view of the unstab l e  ch aracter of sur face s oi l s  
a long the rou t e ,  so i l  d i sturbance r e s u l t ing from the 
construction a c t i v i t i e s  is expected to be severe in 
the area where heavy equipment trave l s . "  

The l a st sentence o f  the f i r s t  fu l l  par agr aph on page 4 - 2  
shou l d  b e  amended to r e a d  as f o l l ows : 

" Construction in other s e a sons wi l l  resu l t  in en­
h anced soi l d i sturbance . "  

The r e f erence therein to " gr e a t ly acce l e r ated eros ion r a t e s "  
should be de leted so t h a t  th i s  sentence i s  con s i stent w i t h  the 
f i r st sentence appe a r ing on page 4 - 2  wh ich provide s ,  " Wh i l e  c le ar­
ing in lowland areas c au s e s  severe soil d i s turban c e ,  the gener a l ly 
moi s t  con d i t ions of s u r f ace mater i a l s  and the l imited r e l i e f  in 
the a r e a  prec ludes a s e r i ous eros ion h a z a rd . "  

Section 4 . 3 . 1 , P .  4- 3 .  Construction I mpac t s . 

The f i r s t  sentence of this section should be amended to r e ad : 

"Because much of the c l e a r ing of the r i ght-of-way and 
the construction o f  the t r an sm i s s ion l ine wi l l  t ake 
p l ac e  during winter • 

Th i s  propo sed amendment is con s i stent with the above r e ferred to 
section s  and Sect ion 4 . 4 . 1 . 1 ,  p. 4- 5 ,  fourth par agr aph . 

S ec t i on 4 . 4 . 1 . 3 ,  p. 4- 7 .  Aqu atic Faun a ,  River s .  

The second sentence o f  the second par agr aph shou ld be amended 
to read as fol lows : 

· Construc t i on thr oughout most of the l i n e  wi l l  occur 
during the win t e r ,  and as pre sent ly p l anned , a l l  streams 
in bog areas and open bogs wi l l  b e  crossed only during 
winter c learing and construction . "  

Th i s  proposed amendment i s  con s i stent with the above re ferred to 
section s .  

Kt�PUNSES 

Se ction 4 . 1 . 2 . 1 ,  p .  4 - 1 .  The first s tatement o f  interest (p . 4 - 1 )  

h a s  been revised to be consistent with the discussion presented 
in the preceding portion of the paragraph . Relative to the second 
s tatement (p . 4-2 ) ,  the text has been revised to reflec t more 
clearly the staff ' s  evaluation of soil impac t s .  

Section 4 . 3 . 1 , p. 4 - 3 .  The text has been revised to reflect more clearly 
the staff ' s  evaluat ion of impacts on air quality . 

Section 4 . 4 . 1 . 3, p. 4-7 . The text has been revised to indicate that 

the applicant has planned cons truc tion activities in accordance 

with the seasonal schedule depicted in Figure 2 . 8 .  
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w e t l an d s .  

The f i r st and th i r d  sentences o f  the second par agr aph shou l d  
b e  amended to r e a d  a s  f o l l ow s : 

" construc t i on throughout a l l  open bog a r e a s  i s  sched­
uled for winter . * * * However ,  b ec a u s e  o f  uncer t a in­
t i e s  in the we ather and because 7 �1o o f  the entire l ine 
construct ion will occur in bog (ER Supp . ,  R e s p . to Q 2 1 ) , 
the s t a f f  fee l s  that a r e a s on ab le l ik e l ihood exi s t s  
that some non-win t e r  c le ar ing , construction , s t ream 
c r o s s in g  and acc e s s  r o a d  cons truction w i l l  occur in 
bog a r e a s  other than open bogs . "  

s e ction 5 . 1 , p. 5 - 1 .  construction I mpac t s . 

The s econd sentence of the secon d  paragraph should b e  amended 
to r e a d  as f o l lows : 

" c le aring with he avy equipment w i l l  occur in open bog 
a r e a s  when the ground is frozen 

Th i s  conc lude s app l ic a n t ' s  comme n t s  to the DE I S .  

Very truly your s ,  

DAVID G .  McGANNON 

DGM : pd 

E n c losure s 

RESPONSES 

Wetlands .  The text has been revised in response to this comment . 

Section 5 . 1 , p. 5-1. It is the staff ' s  understanding that heavy 
equipment will not be required to clear "open bog" as defined in 
the applicant ' s  comments concerning the DEI S .  Segments of the 
ROW s cheduled for winter clearance are shown in Figure 2 . 8  (ER, 
Supp . Resp . to Q . 2 5 ) . 
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DEPARTMENT OF THE ARMY 

• 
ST. P A U L.  D'.TlltiCT. CO"". 0,. I: "' G . N I: I: 1II5 

1131 U .  S. '-OST O " " , C I:  • CUSTOM HOUSE 

ST. "AUL.. M ' N N IESOTA 5 5 ' 0 '  

REPLY 10 
ATTENTION OF' 

NCSED-ER 

Hr. Charles A. Falcone 

Directo r ,  Divis ion of Power 

Supply and Reliab ility 

Office of Utility Sys tems 
Economi c Regulatory Admini s t ration 

U . S .  Department of Energy 

Vanguard Building 

2000 M Street , N . W .  

Washington , D. C .  20461 

Dear Mr. Falcone: 

6 November 1978 

Our Dis tri c t  staff has reviewed the draft environmental impact statement 

on the 500 kv transmission line from Forb es ,  Minnesota to Canada . Our 

comments are inclos e d .  

Thank you f o r  the opportunity t o  comment o n  this statement .  We look forward 

to receipt of the final and to continued close coordination. 

1 Incl 

As stated 

Sincerely , 

f@:rd;)u/ 
FO T T. GAY , I I I  

Co l  nel , Corps of Engineers 

District Engineer 
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COMMENTS ON THE 500 KV 
FORBES TO CANADA TRANSMISSION LINE 

DRAFT ENV IRONMENTAL IMPACT STATEMENT 

1 .  Although the Forbes to TWin Cities power line and the construct ion 
of hydroelectric dams in Manitoba are independent proj ects , they are 
s t ill closely related to the proposed action. The relat ionship to these 
two proj ects should be explained, and their impacts should be summarized . 
In particular, the Department of Energy EIS should summarize the social, 
economic , and environmental effects of the Manitoba-Hydro dam proj ect , 
especially the ef fects on wildlif e ,  fisherie s ,  and Nat ive Americans from 
the flooding of the forestiands and wetlands used by the Nat ive Americans 
for hunting and f ishing . 

2 .  The probgbility of pur chas ing power f r om  1100 MW Tyrone Nuclear Unit 
No . 1 after 1984 should be delineated . 

3 .  The impact of the project on the aesthetic character of the area will 
be adverse. This is of particular importance to many of the local resi­
dents regardless of mitigat ing tower designs . The adverse effects should 
be examined and quan t if ie d .  Of particular concern are the unique aesthetic 
charac teristics of the Big Fork Valley within the area of influence . The 
aesthetic character of this area should be presented photog raphically. 
The adverse visual effec t s  could be simulated by drawings or retouched 
photographs of the river valley from scenic overlooks . 

4 .  The effect of the proposed action on the current or proposed status of 
the Lit cle Fork Rive r ,  the Big Fork River ,  and the S t .  Louis River under 
the Minnesota Wild and Scenic Rivers Act of 1973 should be discussed . 

5. Prospective changes in the Federal "threatened" or "endangered" status 
of species such as the r iver otter , bobcat and lynx should be described. 
Impacts on these species should be discussed. 

R ESPONSES 

1. The staff has briefly summarized the impacts associated with 
the construction and operation of the proposed 500-kV transmis­
s ion l ine from the border cros sing to Winnipeg,  Manitoba (Appen­
dix B) . The staff has no legal j urisdiction governing the trans­
mis s ion l ine in Canada . The comment indicat ing that the Manitoba­
Hydro dam proj ect will affect wildlife,  fisheries , and Nat ive 
Americans in Canada is unwarranted in that the hydroelectric 
facil ity represents existing generating capacity and will not 
require any additional construction . 

2 .  The probab ility o f  purchasing power from the 1100-MW Tyrone 
-

Nuclear Unit No . 1 af ter 1 984 has been included in the applicant ' s  
forecast of long-term electrical need s .  Sixty-five percent of  
the Tyrone Unit is owned by NSP . The electrical power that will 
be produced at Tyrone,  however , will not be available for the per­
iod of 1980-1983 . 

3 .  Construction of the transmis sion l ine will have an adverse effect 
on the esthetic character of the areas being traversed . The staff 
believes that local residents did have the opportunity to consider 
esthetics when working with the applicant , the Minnesota Depart­
ment of Natural Resources , the Minnesota Environmental Quality 
Board and the ad hoc Technical Routing Review Committee . The staff 
believes that the applicant intends to employ appropriate measures 
to mitigate esthetic impact s .  Vegetation s creens will be left along 
stream and highway crossings ( Sec . 4 . 4 ) . Also , wherever possible 
the applicant has avoided populated areas and highways in the route 
selection proces s .  

4 .  The staff i s  aware that the Little Fork Rive r ,  Big Fork River , -
and St . Louis River are proposed for protection under the 1 9 7 3  
Minnesota Wild and Scenic Rivers Act .  However , only the B i g  Fork 
River will be traversed by the proposed transmis sion line . The 
staff believes that appropriate mitigative measures to protect 
biota and reduce esthetic impacts at the crossing of  the Big Fork 
River are presented in Section 4 . 4 . 1 . 3 .  

5 .  The staff is aware that the river otter , bobcat and lynx are -
being considered for classification as threatened or endangered 
species by the U . S .  Fish and Wildlife Service. The DOE legal staff 
has reviewed the proposed status change for these species and 
believes that the change will apply only to these species where 
they occur outside the United States . 

);0 , 
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6. The viewpoint i n  a iater article o f  Environment (Volume 2 0 ,  No . 4 ,  May , 
1978) by physicist Louise B .  Young might also be considered. 

7 .  ParaRraph 2 . 3  - The u . s .  Army Corps o f  Engineers requires 404 permits . 

8. We thank you for providing the cultural resources survey report and 
recommend that the results of the survey be included in the final EIS , al­
though specific site locations should not be published. The EIS should 
also discuss what further work is going to be done to ident ify and evaluate 
the 48 potential and confirmed sites wi thin the right-of-way . The document 
should detail any unavo idable impacts on individual sites , and the intended 
procedures for insuring their protection or data recovery . Any coordination 
with the State His toric Preservation Officer, Heri tage Conservation and Re­
creation Service, and Advisory Council on Historic Preservation should also 
be included. 

RESPONSES 

6.  The staff is aware that some scientists are concerned over the 
potential human health e ffects associated with operating EHV trans­
mis s ion l ines . The staff bel ieves that the discuss ion of the 
known operational e ffec ts presented in Sec tion 4 . 4 . 2  is well docu­
mented and represents the present s tate of knowledge in this area . 
While the article by Louise Young in Environment ,  Volume 20 , No . 4 ,  
May ,  1978  raises many ques t ions concerning operating transmission 
l ines , documentation is not currently ava ilable to  support or re­
fute most of the concern s .  

7 .  The staff has incorporated the reference t o  the need for 404 
permits required by the U. S .  Army Corps of Engineers into Section 
2 . 3  of  this FES. 

8 .  The suggestions for addition s t o  the cultural resource section 
-

have been taken into account in the amended Sec tion 4 . 6  o f  this 

FES on impacts of  the proj ect on cul tural resources . 

:lo> I 
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Uni ted Sta tes Department of the I n terior 
OffICE OF T H f. SEC)(ET.\)(Y 

:\OR1 H C F. ' T k o\L R U , ] ( )" 
2."l ] f· DE\1PSTER STREeJ 

( ER-78/896 ) D£� PL \ } :\£S lLLI�Ol� 61) : f, 

Mr . Char l e s  A. F a l cone 
D i rector, D i v i s i on of Power 
Supp ly and Re l i ab i l i ty 
Off i ce of Ut i l i ty Systems 

October 2 5 ,  1 978 

Econom i c  Regu l atory Adm i n i strat i on 
Department of Energy 
Was h i ngton , DC 20461 

Dear Mr . F a l cone : 

We are pro v i d i ng the fo l l ow i n g  rev i ew of the draft Env i ronmental Impact 
Statement for 500 K V  Internat i on a l  Transm i s s i on L i ne NSP-TR - 1 , Forbes , 
Mi nnesota , to Man i toba, Canada .  

Th i s  draft Envi ronmental  Impact Statement ( D E I S )  provi des a summary 
of some of the potent i al impacts to f i sh and w i l d l i fe resources wh i ch 
may res u l t  from the con struct i on of th i s  h i gh vol tage transmi s s i on l i ne 
a l ong the proposed route . It rel i es for support i ve append i ces on docu­
ments prev ious ly  produced by the app l i can t ,  Northern States Power Com­
pany , and the Mi nnesota Env ironmental Qual i ty Board ( MEQB) wh i ch are 
necessary for def i n i t i ve rev i ew and wh i ch al l rev i ewing  agenc i es may 
not have at the i r  immed i ate d i sposal . Further , i t  does not d i scuss  
l i ne rout i n g  a l ternat i ves i n  any detai l but , rather,  defers treatment 
of th i s  subject to prev i ou s  dec i s i ons made by the MEQB in the i r  corr i ­
dor and selection process . 

We be l i eve th i s  document i s  def i c i ent in the fo l l owi n g  two aspect s : 

1 .  The proposed l i ne rout i n g  w i l l  cross the "Bi g Bog" of Mi nne­
sota wh i ch l i es north and east of Upper Red Lake in the north­
western part of the State . Th i s  bog , because of its wet l and 
character i st i cs and exten s i ve nature, is  a s i gn i f i c ant  eco­
system . Parts of it have been assi gned nat i on a l  and local  
s i gn i f i cance under the deS i gnati ons "Upper Red Lake Peat l ands 
Nat ional  Natural Landmar k "  and " Lake Agas s i z  Natural Landmark . "  
Due to its i n acces s i b i l i ty and other factors , however, the f u l l  
envi ronmenta l  s i gn i f i cance o f  th i s  area i s  unknown and i s  pre­
sent ly the object of i nten s i ve study by the Uni vers i ty of Mi nne­
sota under contract to the Mi nnesota Department of Natural Re­
sources . The poss i b i l i ty exi sts that these stud ies  may estab-

RESPONSES 

1 .  No port ion of the proposed l ine crosses parts of the bog desig­
�ated as  "natural landmark" or "nat ional natural landmark" . The 

staff is aware that the "Big Bog" is a "significant ecosystem" . 
Using the p rinciples of researching the open literature on bogs , 
a general data base for the t errest r ial and aquatic environment 
of the bog was developed and despite a lack of baseline data on 
this part icular bog , an environmental impac t assessment was com­
ple ted . The staff is aware of ongoing and planned studies by the 
University o f  Minnesota . Our contac t s  with the concerned parties 
in Minnesota ind icate that these stud ie s  are unif ormly resource 
orien ted . The staff has considered this ecosystem ,  like any 
other , to be unique;  the analysis is based on the fact that 
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l i s h  the bog as an area of part i c u l ar eco l o g i c a l  i mportance . 
It appears that t h i s  potent i a l was not factored i nto  the cor­
r i dor and route se l ect i on proce s s ,  thus present i ng a d i l emma . 
The bog may have h i gh eco l og i cal  s i gn i f i cance , but the degree 
is present ly unknown ; therefore , i mpacts res u l t i ng from l i ne 
construct i on through the bog cannot be adequate ly descr i bed 
at t h i s  t ime . We be l i eve that t h i s  poten t i a l i mportance 
shou l d  be d i scus sed and that post -proj ect i nvest i gat i ons 
may be des i rab l e  i f  the l i ne is constructed through the bog 
to determi ne any res u l t i ng eco l og i cal i mpacts . We have d i s ­
cu ssed newly researched env i r onmental  features o f  the bog of 
wh i c h  we are aware under Spec i f i c  Comments be l ow .  

2 .  The major rou t i n g  al ternati ves shou l d  b e  d i scussed i n  suff i ­
c i ent deta i l  t o  establ i sh an overv iew o f  i mpacts t o  f i sh and 
wi l d l i fe resources wh i ch may res u l t  from each a l t ernat i v e .  
Th i s  d i scus s i on need not b e  l engthy but shou l d  i n c l ude the 
al ternati ves of dou b l e -c i rcu i t i ng the proposed 500 K V  l i ne w i th 
the e x i s t i n g  Minn-Kota 230 KV l i ne and of total r i ght-of-way 
shar i n g  with the i atter . 

SPEC I F I C  COMMENTS 

2 . 4  THE PROPOSED TRANSMI SSION LINE 

Page 2-1 , 2 . 4 . 1 . 1 .  Route Se lect ion Process 

The fourth paragraph ( 1 . )  states that " a l l l i nk s  i n  the network 
must avoid  major constra i nt areas on the compo s i te map wherever 
pos s i b l e . "  lhe Federal LUP l ands proposed to be crossed by th i s  
h i gh vol tage transm i s s i on l i ne are a l s o  a part of the Nat i onal  Wi l d­
l ife Refuge System and ,  as suc h ,  shou l d  be i dent i f i ed and i n d i cated 
on the compo s i te constraint map on page 8-12 ( F i gure 8 . 2 )  as major 
constraint  areas to be avoi ded if at a l l  poss i b l e  by future proj ects 
of t h i s  type . These areas shou l d  a l so be i n c l uded and i dent i f i ed 
as a ·wi l d l ife  area"  on page 3-6 ( F i gure 3 . 1 )  as i s  Agas s i z  Nat i onal  
Wi l d l i fe Refuge . 

2 . 5  CONSTRUCTION OF THE L I N E  

�2-12, 2 . 5 . 1 . 3  Di sposal  of C l eared Vegetat i on 

Th i s  secti on i n d i cates that a l l  s l as h  wi l l  be e i ther burned or lopped, 
ch i pped,  and scattered i n  appropr i ate areas , or p l aced perpend i c u l ar 
to the r i ght-of-way and packed down to a maximum he i ght of 30 i nches . 
We recommend that w i t h i n  the bog and any other appropr i ate areas 
a l l  s l ash be p l aced in pi l e s  adj acent to the r i ght-of-way wh i ch 
wou l d  prov i de cover for snowshoe hare s ,  sma l l  mamma l s ,  and other 
wi l d l i fe spec i e s . 

RESPONSES 

transmission line construct ion in t his area is ,antic ipated to 
be a very low impact a c t ivity , regardless of thle "uniquene ss" 
of  the area or its "ecological impor tance" . It is the staff ' s  
opinion that neither the uniquene s s  nor the ecological impor­
tance of the bog will be signif icantly altered . 

2� The applicant has provided an expanded ratiaaale detailing 
the consideration of  a sOO-kV double circuited line with the 
existing Minn-Kota 230-kV line . This discussion is presented in 
Section 8 . 7 .  The select ion o f  transmission line routes , alterna­
tives , and the route selection process itsel f ,  are the purview 
of the State of Minnesota . 

P .  2-1, Sec . 2 . 4 . 1 . 1 .  The criteria for designating maj or constraint 
areas (Fig . 8 . 2 ) are presented on page 2- 2 .  Political ownership of 
land does not necessarily require its des ignation as a maj or con­
s t raint area . From an ecological standpo int ,  these very small 
parcels of L . U . P .  lands are no dif ferent from surrounding land . 
These lands include no unique environmental features . It is the 
staff ' s  opinion that no special exemp tion is warranted for 
inclusion of these lands in the composite constraint map . Also , 
the scale of Figure 8 . 2  is such that the small parcels of L . U . P .  
lands cannot be depicted on the constraint maps (see response 
to "Comment : Page 3-1 , 3 . 1 . 1 . 1 , Federal) . 

P .  2-1 2 ,  Sec . 2 . 5 . 1 . 3 .  In discuss ions between the applicant and the 
Minnesota Department of Natural Resources , Department foresters 
have noted that piles of s lash left on or immediate to the 
right-o f-way could present serious fire hazards . Accordingly , the 
staff feels that the dispos ition o f  slash should be subj ect to 
agreements between the applicant and the landowners (managers ) . 
Reference : Letter to L. Wo fsy, Department of Energy , from K . H .  
Wietecki , Northern States Power , November 2 7 ,  1 9 7 8 .  
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3 . 1  LAND USE 

Page 3 - 1 ,  3 . 1 . 1 . 1  Federa l  

W e  recommend t h e  l ast sentence b e  changed to read , " These l ands  
�re  to be  u sed for  forestry, wi l d l i fe ,  and  recreat i on on ly,  and  per ­
m i t s  wi l l  have to be obt a i ned from the U . S .  F i sh and W i l d l i fe Ser v i ce 
to cross these Federal l ands . "  Any of these l ands  proposed to 
be crossed by th i s  transm i s s i on l i ne shou l d  be proper ly i dent i f i ed 
and a l ternat i ves wh i ch wou l d  avo i d  encroachment i nto these Federal  
l ands sho u l d  be  d i scus sed i n  the f i n a l  Env i ronmental  Impact Statement .  

RESPONSES 

P. 3-1 , Sec . 3 . 1 . 1 . 1 .  The text has been revised to reflect limita­
tions in the use of L . U . P .  land s .  

The applicant has identi fied the following Federal L . U . P .  lands to 
be crossed by the proposed transmis sion line : 

( 1 )  S W  1/4  o f  SE 1/4  o f  Section 1 2 ,  T160N, R34w 
SE 1 / 4  of SW 1/4  of Section 1 2 ,  T160N , R34w 
NE 1 / 4  of SE 1/4  of Section 1 3 ,  T160N . R34w 
SE 1/4  of NE 1/4  of Section 1 3 ,  T160N , R34w 

( 2 )  SE 1 / 2  of  SE 1/4  of  Sect ion 3 ,  T159N , R33W 
W 1 / 2  of NW 1/4 of  Section 3, T159N, R33W 
NE 1/4  of NE 1/4  of Section 4 ,  T159N, R33W 

( 3 )  NW 1 / 4  of  N E  1 / 4  of  Section 2 0 ,  T161N ,  R36w 

Alignment shii ts o f f  any one parcel of L . U . P .  land would merely 
displace the line into adj acent trac ts of L . U . P .  lands or s tate­
owned lands with s imilar vegetation and habitat types . The 
proximity of the L . U . P .  land with respect to the proposed trans­
mission line is shown in the following f igure . 
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4 . 2  IMPACTS ON WATER USE  

RESPONSES 
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Fig . A . l .  The Distribution o f  Federal L . U . P .  Lands with Respect t o  the 
Proposed Transmission Line Right-of-Way . 

Page 4 - 3 ,  4 . 2 , )  Con stru c t i on Effects P. 4-3, Sec. 4 . 2 . 1 .  The staff is well acquainted with 

The t h i rd paragraph state s ,  "Wet l ands ( bog ) are the major aquat i c  
hab i tat type crossed by the proposed transm i S S i on l i n e .  These deso­
l ate bogs h a ve few human sett l ements  and a l ow habi tat value for 
w i l d l i f e ,  i n c l ud i n g  waterfowl , Thi s  J ack of imp act was a prime 
con s i derat ion in the s e l e c t i on of the proposed corr i do r ,  even though 
access is gener a l l y  poor . "  As we stated above in our open i ng para­
grap h s ,  an asses sment of " J ow hab i tat  v a l u e "  and " l ack  of i mpa�t" 

the nature of Type 8 wetlands (bogs) , and in the absence 
of  definitive information on the "big bog" in Minnesota , 
relied on generic knowledge to estimate the impact of the 
proposed proj ect on this ecosys tem . The Fish and Wildlife 
guide to wetlands of  the United States (Circular #39) notes 
that the bog areas in northern Minnesota are of  "low habitat 
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w i th respect to power l i ne construct i on i n  the b i g  bog may be pre­
mature . Pre l i mi nary i n format i on we have rece i ved from Un i ve r s i ty 
of M i nnesota s c i en t i sts i n v e s t i gat i ng the ecol ogy of the bog po i n ts 
out several emerg i n g  v a l ues . 

The bog may be of con s i derab l e  importance as a · stag i n g  are a "  
t o  mi gratory pas s er i ne b i r d s ,  i . e . ,  a n  area o f  h i gh food avai l a ­
b i l ity where b i r d s  can bui l d  fat stores i n  prepar a t i on for the i r  
l ong souther l y  m i grat i on s .  

Several spec i es o f  wood warbl ers that regu l ar l y  produce two 
broods of young ut i l i z e  the bog as nest i n g  and feed i n g h a b i t a t .  
Hab i tat destru c t i on affe c t i n g  these spec i es cou l d ,  therefor e ,  
h a v e  a mag n i f i ed effect on the i r  reproduct i ve succes s .  

The bog i s  u t i l i zed a s  year-around hab i tat by s h arp-ta i led 
grous� . 

Sec t i on s  of the proposed route through the bog i n c l ude known 
s andh i l l  crane nest i n g  areas . The s andh i l l  crane is suffer i ng 
attr i t i on a l  l osses of aspen park l and nest i ng hab i tat in Minne­
sota because of i ncreased l arge-sc a l e  l an d  c l e ar i ng operat i ons 
i n  the northwestern parts of the State . Th i s  l i n e  wou l d  repre ­
sent sti l l  another i ncurs i on i nto i ts nest i n g  hab i tat . Sand­
h i l l  c r anes requ i r e  pr i v acy for nes t i n g  and wi l l  desert nests 
and terr i tories i f  unduly d i s turbed by man . Per i o d i c  aer i a l  
i nspecti ons of the l i ne may have adverse effects o n  the pr i v acy 
requ i rement of these b i rds i n  the v i c i n i ty of the l i n e .  

4 

Woodcock are found i n  the proposed l i ne rou t e .  Th i s  spec i e s  
may b e  e s pec i a l l y  sens i t i ve to col l i s i ons w i th t h e  power con­
ductors because of the i r  numerou s ,  primar i l y crepuscu l a r ,  ver­
t i c a l  aer i a l  court s h i p  d i s p l ays t h at take p l ace i n  open i n g s . 

Un i vers i ty of Mi nnesota botan i st s  have d i scovered a number of 
r are and unusual  p l an t s  in the b i g  bog, mo s t  notab l y  to date 
i n  the area we s t  of county d i tc h  8 and east  of state h i ghway 
72 north of Was k i s h .  

We ag a i n  suggest t h a t ,  i f  th i s  l i ne i s  con structed through the b i g  
bog , post-project impact i n ve s t i g a t i o n s  be conducted t o  pro v i de 
a data base for future h i gh vo l t age transmi s s i o n  l i ne rou t i ng 
dec i s i on s .  

The potent i a l  cumu l at i ve impacts of add i t i o n a l  tran smi s s i on l i n e s  
t h a t  may be routed t h r o u g h  th i s  expans i ve b o g  a r e a  shou l d  a l so 
be d i scussed . 

RESPONSES 

values" for wildl ife . Our estimate of low impact is based 
on the low impact of properly conducted transmission line 
construction in general . The sta f f  is aware that ongoing 
and p lanned studies of the p eatland s are being directed by 
the Minnesota Department of Natural Resources . The fact 
that the bog may be an important staging area for migratory 
passerine birds , important ne sting area f or wood warbler s ,  
habitat for sharp-tailed grouse , wood cock , or the presence 
of "rare and uncommon" plants (with no legal designation 
as rare or endangered spec ies) does not change the staf f ' s  
analysis.  There is no basis to suppose an impact to any of 
these organisms except on a local , temporary , or reversible 
basis . A condit ion requiring post-construction monitor ing 
of  the impacts of the l ine in the bog area will be included 
in the Presidential Permit based upon discussions between 
the U .  S. Department of Energy,  the U .  S .  Fish and Wildlife 
Service and the Northern States Power Company . Potential 
sandhill crane nesting areas were taken into consideration 
during the route select ion proces s .  The staf f ' s  analysis 
produced no evidence of "still another incursion" into the 
nesting hab itat of this species over the actual route o f  
the l ine.  
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Page 4-3, 4 . 2 . 2  Operat i o n a l  Effects 

We s uggest the l a s t  sentence of the f i rs t  paragraph be changed to 
read , "The s t aff requ i res that spraying of herb i c i des w i t h i n  100 
meters of any body of water, i nc l ud i n g  the bog are a s ,  be l i m i ted 
to hand app l i c at i on on l y . "  Bogs are sens i t i ve areas wh i ch shou l d  
b e  protected from aer i a l  sprayi n g .  

� . 4  IMPACTS ON B I OTA 

Page 4-8 Wet l ands 

The second paragraph on this  page i n d i cates i n  the fi rst sentence 
that temporary access roads wou l d  be constructed in the bog , wh i l e 
the f i fth sentence states that these roads wou l d  be permanent . Th i s  
shou l d  be c l ar i f i e d .  

Page 4 - 1 3  Aquat i c  

The f i rst sentence i n  t h e  second paragraph states t h a t  " t h e  app l i ­
cant has provi ded no l i s t of herb i c i de s ,  app l i cat i on rates , carrier 
agent s ,  or methods of app l i cation to the staff for ev a l u at i on . "  
Th i s  i nformat i on shou l d  be inc l uded and adequate l y  di scussed i n  
the F i n a l  Envi ronmental Impact Statement . 

We recommend that procedure number 1 in the fourth paragraph be 
changed to rea d ,  "App l i c at i ons of herb i C i des s h a l l be l i mited to a 
hand-h e l d  apparatus w i th i n  100 meters of any body of water, i n c l u d i ng 
bog areas . "  

5 

We recommend that procedure n umber 2 i n  the fourth paragraph be 
changed to rea d ,  " Spray i ng of any type s ha l l not take p l ace i n  any 
open water o r  we t l and area s ,  i n c l u d i ng the bog , d u r i ng the wa ter­
fowl nesting and m i g ra t i on periods . "  

5� 1 CONSTRUCTION IMPACTS 

The second sentence of the s i x t h  paragraph states that " t he extent 
of the impact from the constru c t i o n  of the roads cannot be determi ned 
s i nce the exact l oc a t i o n s  and numbers of roa ds are u n known . "  The 
l o ca t i on s  of any access roads proposed w i th i n  the bog , o r  w h i c h  
wi l l  affect any other we t l a n d  a rea s s hou l d  b e  i de n t i f i ed and d i s ­
c us se d  i n  the F i na l  Envi ronmenta l Impact Stateme n t .  

RESPONSES 

P.  4 . 3 ,  Sec . 4 . 2 . 2 .  The text has been revised in response 
to this comment . 

P .  4 . 8 ,  S e c .  4 . 4 . 1 . 3 .  The text has been revised i n  response 
to this conunent . 

P .  4-13 , Sec . 4 . 4 . 2 . 4 .  The applicant has committed to comp ly 
with guidelines o f  the State o f  Minnesota Department o f  
Agriculture and the U . S .  Environmental Protection Agency 
as concerns the use of herbicides . As already stated in the 
text , these guidelines are currently being promulgated . 

Procedure number 1 ,  listed in the fourth paragraph, has been 
revised in response to this comment . The terminology o f  
procedure number 2 has n o t  been revised . 

Sec . 5 . 1 . The need f or and location o f  access roads will 
be dependent on a number of variable s ,  some of which cannot 
be controlled . Some of the principal variables include : 
temporal changes in local hydrological conditions , the 
length and severity of winter weather conditions , and 
the location and quality o f  exi s t ing acces s .  Als o ,  the 
rate of progress in clearing the various s ec tions of 
the ROW will vary , thus requiring some flexibility in 
locating access to facilitate clearing activities . 

J:> I 
N (J) 



8 . 7  ALTERNATE ROUTES FOR THE TRANSM I S S I ON L I NE ( page 8- 1 7 )  

T h i s  section shoul d d i s c u s s  the a l terna t i ve s  o f  dou b l e-ci rc u i t i ng 
thi s l i n e w i t h  the ex i s t i ng 230 KV l i ne connec t i ng ba s i c a l l y  the 
same two end poi nts and of r i g ht-o f-way s h a r i n g  for a l l the 230 
KV route . These a l terna t i v e s , a l thou g h  con s i dered n the MEQB 
corridor sel ection proce s s ,  a s s ume more importance n l i g h t  of the 
Apr i l  1978 Mi nnesota Sup reme Court deci s i on concern ng the ro u t i ng 
of proposed new h i g h  vol tage power 1 i ne s .  

The court ru l ed that new l i ne s  sha l l  be strung a l on gs i de other l i nes 
wherever pos s i b l e  rather than cre a t i ng new corri dors for towers 
and wi res . The court a l so rul ed that natural resources shou l d  be 
protected a ga i n s t  h i g hways , power l i nes , and other i n trusi ons when 
there is a " feas i bl e  and prudent a l tern a t i v e "  and that state off i ­
c i a l s  m u s t ,  a s  a matter o f  l a w ,  " c hoose a preex i s t i ng route u n l e s s  
there a re ex treme l y  strong reasons not t o  do s o . " 

9 . 1  GOVERNMENTAL PERMITS REQU I RED 

9 . 1 . 1  Federa l , page 9-1  

W e  note t h a t  an i n terre l a ted Federal action assoc i a ted wi th thi s 
project wi l l  be the need to obta i n  permi t s  from the U . S .  Army Corps 
of Engi neers to conduct the fi l l i ng act i v i ti es nece s s a ry in s ome 
wetl ands and r i ver and stream cros s i ng a re a s .  I n  rev i ew o f  the 
a ppl i ca ti ons for such permi t s ,  the Depa rtment of the I nterior may 
concur,  w i t h  or wi thou t s t i p u l a t i o n s ,  or object to the proposed 
work dependi ng upon project effects wh i c h  may be i dent i f i ed and 
ev i dent at that time on f i s h  and wi l d l i fe resource s .  Accord i ng l y ,  
these DEIS comments d o  not i n  any way pre c l ude addi ti onal  and 
separate eval uati on and comments by the Department pursuant to 
the F i s h  and W i l d l i fe Coord i na t i o n  Act (16 U . S . C . 661 et seq . ) . 

RESPONSES 

In view o f  t he f oregoing , the s taff does not consider it reasonable 
that the applican t  commit to f inal and specific locations of access 
at this t ime . In any event , the construct ion of any ac cess routes 
within wetland areas will necessitate acquiring permits from the U . S .  
Army Corps o f  Engineers ;  such permits will be ava ilable for review and 
subj ect to comment and recommendat ions by personnel o f  the U . S .  
Department o f  Int erior . The development o f  any access , o ther than 
established rights-of-way , will require approval by af fec ted 
landowners .  

Sec . 8 . 7 .  The text has been revised in res ponse to 
this comment .  

Sec . 9 . 1 .  No response is required . 
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As i s  i nd i cated i n  the DE I S ,  permi ts wi l l  ha ve to be obt a i ned by the 
a pp l i cant from the U . S .  F i s h and Wi l d l i fe Serv i ce to cross any 
Federal LUP l ands i n  Lake of the Woods and Roseau Count i e s .  I f  the 
proposed cros s i ng of these Federa l l a nd s is determi ned by the Reg i ona l 
D i rector of the F i s h  and Wi l d l i fe Serv i ce to be compa t i bl e wi th the 
purpose for wh i ch such a reas were e s tabl i shed ( fore stry , I/i l d l i f e ,  
and recreation ) , project mod i f i ca t i on s  t o  a v o i d  and/or mi n i m i ze impacts 
to these areas wi l l  be sti pul a ted as spe c i a l  condi t i ons in a ny Ser v i ce 
permi ts i s sued to the appl i cant ( NSP ) for these crossi ng s .  The contact 
for such permi t acti v i t i es i s :  

Reg i onal Di rector 
U . S .  F i s h  and Wi l d l i fe Serv i c e  
Federal Bu i l d i n g ,  Fort Snel l i ng 
Twi n  C i t i e s ,  MN 551 1 1  

S i ncere l y , 

[J� '-t� 
Dav i d  L .  Jerv i s  
Reg i ona l Envi ronmen ta l  Off i cer 

RESPONSES 
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UNITED STATES 
ENVIRONMENTAL PROTECTION AGENCY 

REGION V 

1-.... -1{ PRO"it: N 0 
230 SOUTH DEA.RBORN 6T 
CHICAGO ILLfN015 60604 

Mr . Char l e s  A. Falcone 
Direc t o r .  Divi sion of Power 
Supp l y  Bnd Reliabi l i t y  
O f f i c e  o f  U t i l i t y  Sys tems 
Economic Regulatory Admin i st ration 
Department of Energy 
Washington , D . C .  20461 

Dear Mr . F a l c on e : 

1 
\ 

..,.\'. �t.iiiOi:l-IDirikl" ,f. � O>OCKrTEO �"'� 

D E C : 9 1978 
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RE :  78-064-2304 
!}--DOE-F08006-HN 

We have completed our review of the Draft Environmen t a l  Impac t  S t a t ement 
( E I S )  of the 500 Kv Intern a t i onal Transmi s s ion Line from Forbe s ,  Minn e so t a ,  
t o  Man i t oba , Canad a .  Your l e t ter of September 8 ,  1 9 7 8 , requested our 
vi ews and comments on this proposed act ion . The Draft E I S  does not 
adequa t e l y  e v a l u a t e  a l t ernatives which c o u ld avoid wet l and impac t ,  nor 
does i t  adequa t e l y  a s s e s s  impac t s  that wou l d  occur t o  t h e  Big Bog area if 
the preferred route were s e l ec t ed . 

As ind i c a t ed in the E I S ,  a S e c t ion 404 permit for f i l l  w i l l  be required 
for the con f; t ruct ion of the preferred route through t h E'  "Big Bog" and 
other wet land s .  The U . S .  Army Corps of Engineers ( COE) and the U . S .  
Environmen t a l  Pro t e c t ion Agency ( U . S .  EPA) have pub l i shed guidelines 
which per t a i n  t o  fill a c t i v i t i e s  and which spec i f i c a l l y  s ta t e  that no 
permit should be granted i f  feas i b l e  a l t erna t iv e s  are ava i l ab l e .  Our 
guid e l ine s s t a t e  that wet l and s may be f i l led when i t  can be demon s t r a t ed 
that the s i t e  s e l e c t ed is the l e a s t damaging a l t ernat ive , and that no 
other a l t ernat ive if; prac t i c ab l e .  This E I S  has not demon s t ra t ed that the 
preferred route i s  the onl y  prac t i c a b l e  a l t ernative . There i s  a 230 Kv 
transmi s s ion l i ne a l ready in p l ac e , wh ich h a s  the same t e rminus points 
a s  t h e  proposed rout e .  Furthermor e ,  the preferred rou t e  uses the e x i s t ing 
transmission l ine right-o f-way for 60 m i l e s  of the t o t a l  200 m i l e  length . 
Through the use of t h i s  in p l a c e  corridor , the impa c t s  on t h e  wet l and 
resource wou ld be reduced s ign i ficant l y .  The impa c t s  upon other resources 
may also be reduced , s ince lesF; right-of-way wou l d  be required . 

RESPONSES 

The Secre tary of Energy pursuant to the requirements o f  Executive 

Order 11988 - Floodplain Management - is considering a determination 

that there is no pract icable alternative to the construction o f  

the transmis sion line i n  the f loodplain/bog area . If such a 

f inding is made , a notice will be published in the FederaL Register . 

The bog area in ques tion is approximately 7 600 square miles ; i t  

would be imprac tical t o  avoid such a large area ( see Sec .  4 . 2 . l) . 

�he applican t has provided an expanded rat ionale detailing the 

consideration of a sOOkV double circuited line with the existing 

Minnko ta 230kV line . Th is d is cuss ion is presented in Section 8 . 7 .  

Paralleling would have resulted in less encroachment into the bog with 

less impact on forestry and wildlif e .  On the o ther hand , impact s  

associated with paralleling include closer proximity to more homes -

43 homes within 500 feet f or the parallel route versus 24 homes within 

500 feet for the route chosen - and more aricultural land impac ted 

1 5 . 2  miles crossed for the parallel route versus 6 . 3  miles f or the 

route chosen . 

While the s taff in general sees a benefit to paralleling the exis ting 
230kV line in Ne tworks 3 and 4 ,  the heavy involvement of local 
planning commissions , intere s t ed citizen s ,  and the decisions made at 
the l o cal level by the Minnesota EQB preclude any disagreement with 
the route select ion proc ess.  The s taff f inds the route selection 
proc ess competen t  in all respects ,  and f inds the route as amended to 
be  the best of the chosen al ternatives.  
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The E I S  j u s t i fies the select ion of the preferred route on the low value 
o f  the "Big Bog . "  The E I S  refers to "Big Bog" 8S a "poor qual i t y  swam p . "  
This area h a s  D o t  been studied s u f f ic iently to determine i t s  value in r e ­
gard to vater qual i t y  enhancement . or f o r  i t s  w i l d  l i fe h a b i t a t  value . 
CODsequent l y ,  the low value or poor qua l i t y  des ignation does not seem to be 
supported by fac t s .  The EIS a 1 8 0  cont inual l y  c l a s s i f i e s  the "Big Bog" as 
s t r i c t l y  a spruce-tamarack c ommunity in i t s  assessment ; howeve r .  nothing 
is mentioned o f  the other commun i t y  types that make up • more real i s t ic 

-2-

pic ture o f  the "Big Bog" ( open fern , birch-ald e r ,  cedar , e tc . ) .  The 
exact b i o l og i c a l  value of Minnesota I S  "Big Bog" wilderness area i s  
b a s i c a l l y  unknown . Preliminary information i s  ava i l a b l e  from various 
departments at the Univer s i t y  o f  Minnesota which are involved in studies 
o f  the area for pos s i b l e  future peat mining a c t i v i t ie s . When compared 
to t h i s  information I conclus ions in the EIS such as lithe B ig Bog i s  not 
considered conducive to sustain ing dense popu l a t ions o f  bird species" 
or the incidence of b i rd k i l l s  w i l l  be r e l a t ive l y  low, may not be accu­
rate . The "Big Bog" is on the edge o f  this count ry 1 s  fores t  region and , 
therefore , on a primary avian migrat ion route . Also , the "Big Bogil 
includes many interest ing flora spec ies , such as the Minnesota s t ate 
flower and other important orchid spe c i e s  wh ich could be indicat ive 
of its value . The EIS should inc lude a more accura t e  d e s c ription of 
the "Big Bog" area of Minnesota and i t s  v a l ue . Impa c t s  on the value and 
fun c t ions of the wetland result ing from construction and maintenance 
of the proposed transmission l ine should be thorough ly a s s e ssed . 

RESPONSES 

The staff is  well aquainted with the nature of Type 8 we tlands (bog s ) , 
and in the absence o f  definitive inf ormat ion on the "big bog" in 
Minnesota , r elied on generic knowledge to estimate the impac t of the 
proposed project on this ecosystem. The Fish and Wildlife guide to 
wetlands of the Un ited States (Circular # 3 9 )  notes that the bog areas 
in nor thern Minnesota are of "low habitat values" for wildlife . Our 
estimate of low impact is based on the low impact of properly conducted 
transmission line const ruct ion in general .  

The staff i s  aware o f  ongoing and planned studies by the University of 
Minnesota . Our contac t s  with the concerned parties in Minnesota 
indicate that these studies are uniformly resource oriented . The 
9taff has c ons idered this ecosystem , l ike any other , to be unique ; the 
analysis is bas�d on the fact that t ransmis sion line construct ion in 
this area is anticipated to be a very low impact activity regardless 
of the uniqueness of the area or its "ecological importance . "  It is  
the s taf f ' s  op inion that neither the uniqueness nor the ecological 
importance of the bog will be s ignif icantly altered . The fact the bog 
may be an important staging area for migra tory passerine bird s ,  
important nesting area f or wood warblers ,  habitat for sharp-tailed 
grouse , woodcock , or  the presence of "rare and uncommon" plants (with 
no legal des ignation as rare and endangered species) does not change 
the staff ' s  analys is . There is no basis to suppose an impact to any 
of these organisms excep t on a local , temporar y ,  or reversible basis .  
A cond ition requir ing post-construc tion monitoring o f  the impact s  of 
the l ine in the bog area will be included in the Presidential Permit 
based upon discuss ions between the U .  S .  Departement o f  Energy , the 
U. S .  Fish and Wildl ife Service and the applicant . 

The staff is aware that the U .  S .  Fish and Wildlife Service has 
recently completed a s tudy dealing with the effects of birds flying 
into transmission line s .  The s taff has requested a copy of this study 
and will take it into consideration in making a f inal determination on 
granting the p roposed Presidential P ermi t .  
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In order to construct the transmission l ine , roads must be constructed to 
bring in the necessary equipment . The E I S  indicates these roads w i l l  be 
onl y  temporary work road s ;  however J in another sect ion , it is indicated 
that these roads wil l  be permanent . Th i s  d i s c repancy should be c l a r i fied 
in the Final EIS . If the roads are to be permanent ,  the p o t e n t i a l  for 
t h e B e  roads to promote the deve l o pment o f  the area should 1 e considered . 

The Section on IILand Resources" should include a breakdown c;n t h e  acreage 
and type o f  wet l ands that would be impacted by the pro j e c t  for each a l ter­
native . This should include 8 breakdown o f  bog-type aress to be a f fected . 

The Sec t ion on "Operation Impac t "  should d i s cu s s  impac t s  of spray ing her­
bic ides in the "Big Boglt area of Minne sota . This is of p a r t ic u l a r  impor­
tance consider ing that 70 percent o f  this t ransmission route l i €" s  within 
this bog a re a .  

Based upon our review o f  this Draft E I S  J we have rated the pro j e c t  as 
E R  ( environment a l  reservations ) .  We have c l a s s i fied the E I S  a s  Category 
( ad d i t ional information necessary) . The date and c l a s s i f i c a t ion o f  our 
comments wi l l  be pub l i shed in the Federal Reg ister in accordance with 
our respon s i b i l i t y  to inform the pub l 1 c  of our Vl.ews on other agenc ies ' 
projec t s .  

W e  appreciate the opportunity t o  review this Draft E I S .  I f  you or 
your B t a f f  have any quest ions in regard to our comment s ,  p l e a s e  con­
tact Mr. W i l l iam D. Franz at 31 2/353-2307 . 
SiDc e r e l y  yours J 

4f�,t� 
Ronald L .  Mustard , Director 

O f fice o f  Federal Ac tivities 

RESPONSES 

Sect ion 4 . 4 . 1 . 3 - The text has been revised in response to this 
comment . 

Due to the belatedness o f  these comments , it was not pos sible to 
gather the data necessary f or developing tables o f  this kind . This 
was discussed by phone with Mr . William D .  Franz of EPA ' s  Region V on 
December 2 1 ,  1978 . He indicated that he understood the problem and 
that , in light of the mitigation measures to be included in the 
Presidential Permit , these tables are no t of suf f icient importance to 
delay the is suance of the statement . 

Sect ion 4 . 2 . 2  - The text has b een revised in response to this comment . 

Section 4 . 4 . 2 . 4 - The applicant has committed to comply with guidelines 
of the S tate of Minnesota Department of Agriculture and the U .  S .  
Environmental Protection Agency concerning the use of herbic ides . As 
already s tated in the text , these guidelines are currently being 
promulgate d .  Furthermore , the conditions o f  the proposed Presidential 
Permit are that there will be no spraying of herbicides in open bog s ;  
that spraying within 100 meters o f  any body of water will be limited 
to hand application ; that there will be no spraying during nesting 
seasons of waterfowl or in any areas of wetlands having sub s tantial 
open water during p eriods of nesting and /or migration . Therefor e ,  the 
staff f eels that there will be no impact s due to the use of herb icides . 
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B . l  I NTRODUCTION  

APPEND I X  B .  SUMMARY OF MAN I TOBA HYDRO ENV I RONMENTAL 
ASSESSMENT--500- kV TRANSMISSION  L I N E  R I GHT-OF-WAY 

DORSEY-R I EL - I NTERNAT IONAL BORD ER 

Man i toba Hydro has made appl i cation  to the Nati onal Energy Board of Canada for permi s s i on to 
con struct and operate a 500-kV transmi s s i on l i ne extendi ng from the Dorsey Substati on northwest  
of W i nn i peg to  the  i nternationa l  border i n  the  v i c i n i ty of Sprague , Man i toba . Here the  l i ne wi l l  
traverse the border and connect wi th the 500-kV l i ne proposed by the Northern States Power Com­
pany in Mi nnesota . Major  reasons for the establ i shment of the project are d i fferences i n  the 
type of genera t i ng fac i l i t i e s  and seasonal capab i l i ti es of the two uti l i t i es .  Man i toba Hydro i s  
predom i nantly a hydroel ectr ic  system wi th operations  p l a nned to meet peak el ectri cal  demands that 
occur duri ng the w i n ter months .  Northern States Power has generat ion  capac i ty compri sed primar­
i l y  of  coa l -fi red a nd nuc l ear power pl ants that  pro v i de pea k demand dur i ng the  s ummer months . 
D ur ing the s umme r ,  Mani toba Hydro wi l l  genera l l y  be i n  a pos i ti o n  to sel l surpl us  el ectr i ca l  
energy to Northern States Power a n d  t h u s  ga i n  revenue for the Provi nce of Man i toba . I n  wi nter , 
part i c u l a rl y  duri ng periods o f  l ow streamfl ows , Northern States Power wi l l  rec i procate by sel l i ng 
el ectrica l  energy to Man i toba Hydro . The overal l objecti ves of  the proposed proj ect are to 
prov i de :  ( a )  a means  for seasonal  exchange of el ectr i ca l  power whi c h  wi l l  a l l ow for the deferment 
of costl y capi ta l spend i ng for new generation  in  both the Mani toba Hydro and Northern States 
Power serv i ce areas ( b )  the avai l a b i l i ty of el ectri ca l  energy during  l ow fl ow cond i ti ons  i n  
Mani toba r i vers , and ( c )  i nc reased sta b i l i ty during  peri ods o f  system d i sturbance and a source 
of  emergency power in the event of generation  outages . 1 The Man i to ba Hydro porti on of the 
overa l l project has  been approved by the Nati onal Energy Board of Canada . 

B . 2  NEED  FOR AN ENV I RONMENTAL STUDY 

As part of the p l ann i ng process ,  Mani toba Hydro devel oped a comprehens i ve envi ronmenta l  assess­
ment a nd report for the proposed l i ne . Th i s  report was submi tted to the Nati onal  Energy Board on 
January 6, 1 97 7 .  The envi ronmenta l assessment report was prepared to sati sfy the envi ronmental 
g u i del i nes set forth by the Nati onal Energy Board in Ju l y ,  1 974 . W i th i n  the provi nce of Mani toba 
two envi ronmental rev i ew processes are necessary for approva l of the proposed transmi s s i on 
system . The f i rs t  process came i nto effect i n  November 1 975 and i s  a Cabi net-approved pol i cy 
known a s  the Man i toba En v i ronmental As sessment and Rev i ew Process . 1 The second process  became 
effecti ve as of Jan uary 1 976 w i th the pass i ng of the Pl a nn i ng Act and the estab l i shment of the 
Cabi net-l evel Prov i nc i a l  Land Use Commi ttee and i ts I n terdepartmental P l ann i ng  Board . The 
Prov i nc i a l  Land Use Comm i ttee was the prov i nc i a l  body g i v i ng f i na l  approval  on the l i ne routi ng 
a s  devel oped in the envi ronmental study . Approval was g ranted o n  December 7 ,  1 9 7 6 .  

B . 3  ENV I RONMENTAL ASSESSMENT PROGRAM 

Ma n i toba Hydro u ndertook a comprehens i ve program to i nvol ve appropr i a te government  agenc i es and 
spec i a l i nterest g roups  in the pl a nn i ng proce s s .  The objecti ves of t h e  program were : 

1 .  To convey to provi nc i a l agenc i e s ,  mun i c i pa l  counci l s ,  and spec i a l  i nterest groups , 
i nformat ion  rel evant to the proj ect i nc l ud i ng the poss i b l e effec ts of transmi s s i o n  
l i ne constructi on  and opera t i on o n  the l oca l  env i ro nment ;  

2 .  To obta i n  add i t iona l  and often u np ub l i shed i n formati on concerni ng the phy s i cal , 
b i o l o g i c a l  a nd cu l tural envi ronments whi c h  mi g ht a s s i s t  i n  or be affected by the s i ti ng 
of a transmi s s i o n  l i ne ;  

3 .  To a c h i eve a general consensus on resource-use priori ti es ; and 

4 .  To seek forma l approval of the envi ronmental assessment process and the preferred 
r i g h t-of-way l ocati o n .  

B - 1  
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Forma l revi ews and presentations  to vari ous  government agenc i es and spec i a l  i nteres t groups 
occurred at the fol l owi ng major dec i s i on-ma k i n g  poi nts : defi n i ti o n  of the s tudy area , del i n­
eati on  of "macro-corri dors , "  rev i ew of a l ternat i ve routes , and sel ecti on of the preferred ri ght­
o f-way . 

B . 3 . 1  Study Area 

Study boundaries  were determi ned on the bas i s  of vari ous  tec hni ca l  and envi ronmental con s i dera ­
ti ons . Techni cal  cons i derations  were rel ati ve t o  the ori g i n  o f  the l i ne at the Dorsey Substa t i on , 
northwest of W i nn i peg ;  the object i ve of devel opi ng a 500-kV transmi s s i o n  l oop around Wi nn i peg ; 
the l ocation  of a major new transformer sta t i on at R ie l , southeas t  o f  Wi nni peg ; the des i re to 
have a mul t i l i ne corri dor east  of Ri el ; a nd the genera l l y  southeas terly  d i rection  the l i ne woul d 
extend to connect wi th the Northern States Power l i ne at the i nterna ti onal boundary . Env i ron­
menta l pa rameters con s i dered were the h i g h  qual i ty agri cu l tura l  l a nd southeas t  of Wi nni peg , 
present a nd fu ture l a nd-use patterns near Wi nni peg , and the extens i ve ecol og i ca l l y  sens i ti ve bogs 
l ocated east of the Marcl and Ri dge . 

The s tudy area was d i v i ded i nto u rban and rural sections  or areas pri or to the i ni ti ation  of the 
envi ronmenta l assessmen t .  D i fferences i n  envi ronmenta l and techn i ca l  parameters were noted for 
the two area s .  A rev i ew of exi st i ng data coupl ed wi th i nformation  from revi ews by Prov i nc i a l  
Government  departments a n d  i nterpretati on of the National  Energy Board Envi ronmental Gui del i nes 
provi ded a bas i s  for the i denti fi cation of envi ronmental concerns , a l so  referred to as " factors " 
( Tab l e B . l ) . l  

Ta b l e B . l . Primary Envi ronmental Fac tors Uti l i zed 
i n  Ro ute Sel ec tion  a nd Impact Ana l ys i s  i n  

the Urban and Rural Study Areas 

Rural Area 

Agricu l ture 

Na tura l  env i ronment 

C u l  tura l fea tures 

V i sual  i mpac t  

L a  n d  resources 

Urban Area 

Agri cu l ture 

Natura l envi ronment 

Urban pl ann i ng program 

Cul tura l features 

V i sual  i mpac t 

B . 3 . 2  Se l ection  o f  the Preferred a nd Al terna t ive Rights-of-Way 

As data col l ecti on  a nd ma ppi ng progressed , an eva l uati on system cons i sti ng of " factor rul e s "  was 
devel oped . l  These rul es were estab l i shed to create an objecti ve and cons i s tent i mpact rati ng 
sca l e  refl ecti ng rel ati ve l evel s of sens i ti v i ty desi gnated a s  l ow ,  modera te , h i gh , severe , and 
prohi b i t i ve .  A l ow impact rati ng wa s g i ven to a reas expected to be l east  i mpacted by the proposed 
projec t .  Convers e l y  a prohi b i t ive  rati ng was a s s i gned to areas subject to greates t  d i s rupti on . 
I n format ion  portrayed on i nd i v i dua l maps  depi cti ng i mpact rank i ngs  for each factor ( Tab l e B . l )  
was subsequentl y transposed to produce a " Compos i te Impact Map " . The Compos i te Impact Map thus 
i nd i cates areas where combi ned impacts range from l ow to prohi b i ti ve .  Areas on  the compos i te 
map hav i ng the h i ghest rel ati ve i mpact rati ngs were avoi ded i n  rou ti ng the transmi s s i o n  l i ne a nd 
were subsequentl y referred to a s  reg i o na l  avoi dance area s . Between the reg i ona l avo i dance areas , 
l ower i mpact zones (macro-corr i dors ) were i denti fi ed a nd con s i dered su i tabl e for the routi ng of a 
transmi s s i on l i n e .  

Wi th i n  each macro-corridor ,  a l ternati ve r i g hts-of-way were des i g na ted for further exami nati o n .  
Spec i a l  s tud i e s  and i nvesti gati ons i n  forestry ,  b i o l ogy , archeol ogy , vi sual  estheti cs , agri cul ture , 
l and-use , a nd el ectri ca l  effects of operati ng 500- kV l i nes were undertaken to eval uate the a l ter­
nati ve r i ghts-of-way . These s tud ies  a l so p rovided basel i ne i nforma t i on for eva l uati ng l oca l and 
s i te-s pec i fi c  envi ronmenta l  impacts wh i c h  m ight potenti a l l y  resu l t from the constructi on a nd 
operation  of a 500-kV transmi s s i on l i ne .  I n  add i t i on to  envi ronmental data , techn i cal  and pub l i c  
pol i cy concerns were emp l oyed to reduce the number o f  a l terna t ive ri ghts-of-way for deta i l ed 
i mpact a ssessment .  
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Each a l terna t i ve route was eval uated on  the ba s i s  o f  anti ci pated i mpacts in  order to determi ne 
the preferred r i g h t-of-way . I n  s i tuati ons where i mpacts were unavo i dab l e ,  the i nvol vement o f  
governmental agenci es a n d  publ i c  i nteres t groups pl ayed a cri t ica l  ro l e  i n  i denti fyi ng t h e  s i gn i f­
i cance of i mpacts and resource trade-offs so that the mos t  i mportant i mpacts cou l d be avoi ded . 

The preferred ri ght-of-way traverses i nten s i vely used agricul tural l and near W inn i peg and cros ses 
the Red Ri ver in an  area undergoi ng ra p i d  urbani zati on ( F i g .  B . l ) .  Mos t  o f  the route around 
Wi nni peg para l l el s  exi sting  r i g h ts -of-way. Eas tward from the R iel Substati o n ,  in the rural muni c­
i pa l i ty o f  Spri ngfi e l d ,  the transm i s s i on l i ne wi l l  consti tute the fi rs t  l i ne i n  a corri dor i n  
wh ich  three more l i nes wi l l  u l timate l y  be cons tructed . The l i ne wi l l  extend east from the R ie l  
Substation for  approximate ly  20 mi l es ,  then southeasterly to  cross  the  Marc l and R i dge and the 
i nternational  boundary southeast of the town of Sprague ( F i g .  B . 2 ) . 

B . 4  I MPACTS O F  CONSTRUCTION  AND O PERATION  O F  THE PREFERRED R I GHT-OF-WAY 

I t  was not  poss i b l e  to route the l i ne so as to avo i d  al l cros s i ngs  of agri cul tural l and i n  e i ther 
the urban or rura l porti ons of the s tudy area . Exi s ti ng transmi s s i o n  l i ne r i g hts-of-way and the 
Red Ri ver Fl oodp l a i n  were u sed wherever poss i b l e  to m i n i mi ze i mpact on agricu l tura l acti vi ty .  
Wherever practi cab l e ,  a ttempts were made to fol l ow the hal f-mi l e  l i nes and " roal a l l owances " to 
mi n imi ze i mpac t . 1  Construction  of the 500-kV l i ne i n  the urban s tudy area wi l l  take approxima te l y  
4 . 75 acres ( 1 . 9  ha l  o f  agricu l tura l l and out of production . Approxi ma te ly  3 acres ( 1 . 2  ha l o f  
agricu l tural l and  wi l l  b e  l ost  from producti on i n  the rural s tudy area . I n  both cases these 
l os ses are due ma i n l y  to tower and g uy w i re pl acement .  

I mpacts o f  the transmi s s i o n  l i ne on  natural envi ronments o f  t h e  urban areas are expected t o  b e  
m i nima l  s i nce most  sens i ti ve areas were avoi ded duri ng route sel ecti on . Wi l dl i fe di vers i ty i n  
certa i n  a reas i s  expected to i ncrease a s  a resu l t of natural revegetation  a l ong cl eared ri ghts­
o f-way . Some eros i o n  and temporary i mpacts to aquatic  b i o ta may occur duri ng tower erecti on and 
conductor s tr i ng i ng operations . 

The transmi s s i o n  l i ne i s  routed to mi n imi ze di srupti on to res i dences , parks , cemeteri es and other 
cul tura l features wi th few excepti on s .  A n umber of res i dences wi l l  b e  affected by the transmi s ­
s i on l i ne e a s t  o f  the R i e l  Substa tion  i n  the v i c i n i ty of Spri ngfi el d .  After cons u l tation  wi th 
Spri ngfi el d o ffi c i a l s ,  i t  was resol ved that routi ng the l i ne adjacent to a road r i g h t-of-way and 
impacti ng exi st i ng res i dences wa s more des i rabl e than creati ng a mul ti l i ne corr i dor removed from 
the road ri ght-of-way . The l i ne wi l l  para l l el an exi s ti ng r i ght-of-way through  H i gh l and Park . 
Here sel ecti ve cutti ng and a p l anting  program wi l l  be empl oyed to mi n i mi ze v i s ua l  i mpacts . 

Vi sual  i mpacts a re l i ke ly  to be h i g h  a l ong much of the route , s i nce  the l andscape i s  open and 
fl at ,  Attempts were made to reduce v i sual  i mpacts by routing  the l i ne in areas removed from 
heavi l y  travel l ed h i ghways . V i sua l  i mpacts wi l l  be reduced at h i ghway cros s i ngs  by sel ecti ve 
c utti ng and/or p l anti ng programs fo l l owi ng construct i o n .  N o  buffer zones wi l l  be l eft or created 
in agricu l tura l area s ,  thus a vo i d i ng i n terference wi th normal agri cul tura l operati ons . 

A more detai l ed treatment of i mpacts a ssoc i a ted wi th the project i s  i ncl uded i n  a document enti ­
t l ed ,  " Envi ronmental Assessment Study . Man i toba Hydro 500 kV El ectr i c  Power Transmi s s i on Ri ght­
of-Way DorseY-Ri el - I n terna ti onal Border Wi nni peg-Mi nneapol i s  I nterconnecti on ; "  prepared by Man i ­
toba Hydro and James F .  Maclaren l i mi ted , December 1 976 . 

B . 5  PROCEDURE FOR CERT I F I CATION 

Ma n i toba Hydro s ubmi tted a n  envi ronmental assessment report to the Nati ona l Energy Board in January 
1 97 7 .  A formal heari ng was hel d on May 1 0 , 1 977 , i n  W i nni peg to hear arguments rel a ti ng to econom­
i c s  and publ i c  i nterest concerni ng the energy exchange , and on arguments rel ati ng to l ocati on of 
the l i ne .  

f h e  f i nd i ngs o f  the heari ng were publ i s hed by the Nati onal  Energy Board i n  J u l y  1 977 . The ti t l e 
Jf the Report i s :  

National  Energy Board 
Reasons for Dec i s i o n  
I n  the Matter of the App l i cation  Under 
the Na ti onal  Energy Board Ac t of 
The Ma n i toba Hydro-El ectri c Board 

l i censes El-97 , 98 , 9 9 ,  1 00 ,  1 01 ,  1 02 ,  and 1 03 were granted for the transacti ons of the tota l 
Ameri can energy exchange , i nc l ud ing that o f  the Ag reement  wi th Northern States Power , to be 
made operati ve in  1 980 . The l i ne was approved by Certi fi cati on  of Publ i c  Conveni ence and Neces ­
s i ty EC- I I I - 1 6 of the Nati onal Energy Board . 
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F i g .  B . l .  Al ternat ive Urban R i ghts-of-Way . Mod i f i ed from " Summary . Man i toba Hydro Env i ronmenta l Assessment . "  Man i toba Hydro and 
James F. Maclaren , ltd . , Map 3 ,  Ma r .  1 97 7 .  
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Reference for Append i x  B .  

1 .  " Sulll11ary , Man i toba Hydro Envi ronmenta l  As sessment Study . "  Mani toba Hydro and James F .  
MacLaren L i mi ted , Wi nni peg , Ma n i toba . March 1 977 . 
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APPEND I X  C 

RESULTS OF THE U .  S .  F I S H  AND W I LDL I F E  SERV I C E  " THRESHOLD EXAM I NATIONS " 
Concern i ng impacts wh i c h  may occur to the 

Gray Wol f ,  Ba l d  Eag l e  and Peregri ne Fal con 

United States Departm ent of the Interior 
FISH AND WILDLIFE SERVICE 

Federal Building, Fort Snelling 
Twin Cities, Minnesota 55 1 1 1  

IN a&PLY UP�. TO: 

Mr .  James M. Brown , J r .  
Division of Power, Supply 

and Reliabi lity 
U .  S .  Department of Energy 
Washington , D . C .  204 6 1  

Dear M r .  Brown : 

AFA-SE 

JUN 2 3  1978 

This letter is in regard to the formal consultation reques ted by your 
agency for the proposed construction of a 500 Kv transmi s sion line by 
Northern S tates Power Company across northern Minnesota . The line seg­
ment addressed in this letter is the Forbes to Warroad portion of the 
overal l  pro j ect which extends from Winnipeg , Manitoba to the Twin Cities . 

This line segment lies in an area known to be inhabi ted by gray wolves , 
bald eag les and is inc luded in a broad range for the peregrine falcon . 
Furthermore , roughly one hal f of this line segment transects an area 
designated as critical habitat for the gray wo l f .  Critical habitat i s  
encountered o n  the south where the line wi l l  cros s s tate highway 1 near 
Togo and leaves critical habitat in the northwes t just eas t  of Faunce . 

On June 8 an aerial on-site inspection of the proposed proj ect was con­
ducted . This was supplemented the following day by a meeting to discuss 
environmental aspects o f  this proj e c t .  The on-site inspection was 
a ttended by Keith Wietecki , NSP ;  Dave Langowski , John Winship and Dick 
Uptegraft , U. S .  Fish and Wildli fe Service. 

The Environmental Report - 500 Kv AC Single Circuit Forbes to International 
Boundary Transmi ssion Pro j ec t ,  dated Apri l 1 ,  1977 and Draft Environmen tal 
Impact Statemen t ,  NSP TR-1 provide in part the following evaluative 
information : 

"The width of the right-o f-way to be cleared for the pro j ec t  wil l  vary 
with the l ine voltage and the opportunities for right-of-way sharing . 
On the 500 kv line where a 200-foot right-of-way is required , 180 feet 
wil l  be cleared . Where the line parallels the exis ting 230 kv line a 
160-foot right-of-way and lS0- foot clearing are required . 

C - l  
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"In general , the right-of-way wi l l  be c lear-cut to the wi dths mentioned 
above . TaIl or dangerous trees outside the cleared right-of-way which 
present a potential hazard to the line wi l l  also be removed. 

'�ere the right-of-way goes through areas of low-growing brush , muskeg 
swamps or black spruce bogs , the right-of-way clearing wi l l  normally be 
reduced in widths to approximately the center one-third . "  

Both pub licati ons further address wi ldlife management practices which 
will be undertaken by NSP . The wi ldlife management plan was developed 
in cooperation wi th the Minnesota Department of Natural Resources , Fi sh 
and Wildlife Divi sion ,  and is replicated within the Draft Environmental 
Impact S tatement : 

'�SP ' s  right-of-way management program is developed around the principal 
of ' habitat diversity ' and ' type interspersion , ' wi th the objective of 
maximi zing those types of plant communities most favorable to wi ldlife.  

"In an attempt to develop habi tat diversity and to meet the multiple 
needs of the various wi ldlife species in our area , the central one­
third area of the right-of-way wi l l  generally be maintained in a grassy­
herbaceous type of cover. The outer two-thirds of the right-of-way on 
both sides of the grassy-herbaceous cover wi l l  be managed to encourage 
the development of a variety of herbs , shrubs and low-growing trees 
which have potential value as wi ldlife food and/or cover. In se lected 
areas on upland s i tes , consideration wi l l  also be given to the planting 
of fruit-bearing shrubs and small trees such as hawthorn, mountain ash 
and other frui t-producing shrub s ,  in an effort to improve existing habi­
tat conditions .  Also in areas where i t  i s  des irable to maintain alder 
communities for woodcock habitat , cutting to rej uvenate the alder wi l l  
b e  accompli shed a t  intervals o f  1 5  t o  2 0  years . 

"In areas where the right-of-way fal ls near known or potential winter 
deer yarding areas , a greater portion than the central one-third area 
of the right-of-way wi l l  be maintained in the grassy-herbaceous s tage 
of succession in order to maximi ze the quantity of gras s e s ,  s edges and 
other herbaceous foods for early spring grazing . Areas of the right-of­
way that pass in closer proximity to deer yards wi l l  be maintained 
entirely in shrubs and other young tree shoots in order to maximize the 
quantity of winter browse food . "  

The se management practices are designed to "break-up" monotypic 
vegetational types as found over the course of this proposed proj ect . 
This in turn wi l l  enhance conditions for deer and other speci es which 
thrive on more diverse habi tat types . By increasing prey- species the 
net e ffect upon gray wolves wi l l  be pos i tive thus improving cri tical 
hab i tat.  

2 
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I n  discussing areas p roposed for critical habitat in the wo l f  recovery 
p l an the recovery team s tated : '�o des cribe a l l  of the land within 
these sanctuary areas as e s s ential habitat wou l d  be unrea l i s tic . The 
wo l f  i s  a wid e  ranging animal and is reasonably adaptab l e .  As long a s  
i t s  food supply i s  as sured and as long a s  ma n  wi l l  let t h e  animal live , 
it is unreasonab l e  to try to define or des cribe habitat that i s  
e s s ential to i t s surviva l .  Of far greater importance i s  the way land 
is managed for the wo l f ' s  prey . "  
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Furthermore , information as to location of eag le nest s  had been obtained 
by NSP from bi o lo g i s t s  with the Minnesota Department o f  Natura l Resources 
to avoid p otentia l  impact upon thi s species . Peregrine falcons are not 
known to inhabit the area proposed to be a l tered by this transmi s s i on 
l ine . 

It is my b i o l o gical op�n�on that wi th the impl ementation o f  the manage­
ment practices propo s ed by Northern S tates Power in their Environmental 
Rep ort and Draft Envi ronmenta l  Imp act S tatement and information derived 
from these documents ,  thresho l d  examination and subse quent meeting that 
thi s  p roject wi l l  not j eopardize the continued exi s tence o f  the gray wo l f ,  
p e regrine fa lcon and the bald eag le nor wi l l  i t  result in the des truction 
or adverse modification of designated cri tical habi tat for the gray wo l f .  
Cri tical habitat has not been designated f o r  the p eregrine fa lcon o r  
ba ld eag l e .  

NSP has submi t ted a formal applicat ion t o  cons truct the transmi s s ion line as 
des cribed above . However , this discuss ion does not addr e s s  or approve the 
right of way request wh ich is presently being consid ered . 

If you require addi tional information, p l ea s e  contact the Office o f  
Endang ered Species at 612-725-35 9 6 .  

cc : Carrol Henderson 
SE Coord , MN DNR 

Kei th Wie tecki , NSP 

S inc ere ly yours , 

� r 1 8 B  A .  Hughlett 
Act1n& Regional Director 




