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O t t awa ,   On ta r io ,   Canada ,  K1A 1C8. 
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ABSTRACT 

Environmenta l   concerns   assoc ia ted   wi th   Alaska   Highway  recons t ruc t ion   and  

ma in tenance   p rac t i ces  in the   Yukon  and   prac t ices   which   might   be   usefu l   in   reso lv ing  

conce rns   a r e   i den t i f i ed   i n   t h i s   r epor t .  

Al though  this   information  is   appl icable  to Yukon  highways  in   general ,   the  

focus  of this   report   i s   on:  

( i)   Alaska  Highway  widening  and  paving  between  Watson  Lake  and  Haines 
Junc t ion ,  

( i i )   Relocat ion of ce r t a in   s ec t ions  o f  Alaska  Highway  between  Watson  Lake  and 

Haines   Junc t ion ,  

( i i i )   Alaska  Highway  maintenance  pract ices   between  Watson  Lake  and  Haines  

Junc t ion .  

Recommenda t ions   fo r   spec i f i c   s i t e s   on   t h i s   s t r e t ch  of h ighway  were   made  

d u r i n g   t h e   s t u d y   a n d   m a y   b e   o b t a i n e d  from the   Env i ronmen ta l   P ro tec t ion   Se rv ice ,  

Whi tehorse ,   a long   wi th   b r ie f   s i te   descr ip t ions   which   complement   the   more   genera l  

information  contained  in   this   report .  
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RESUME 

L e   r a p p o r t   f a i t  &tat d e s   p r 6 o c c u p a t i o n s   q u e   s o u l h e n t ,   s u r   l e   p l a n   d e  

I 'environnement ,   la   r6fect ion et I ' en t r e t i en   de  la route   de   I 'Alaska   au   Yukon,   a ins i   que   des  

in i t ia t ives   pouvant   cont r ibuer   ap lan i r  ces di f f icu l t& 

Bien  que les donn6es   p r&ent&es   concernent  les routes   du   Yukon  en   gbnbra l ,  

elles por ten t   p lus   p r inc ipa lement   sur :  

(i) 1'6largissement et I ' a spha l t age   de   l a   rou te   de   I 'A laska ,   en t r e   Wat son   Lake  et 
Haines   Junc t ion;  

( i i )   l e   d k p l a c e m e n t   d e   c e r t a i n s   t r o ~ y o n s   e n t r e  ces deux  locali t&; 

( i i i )   l e s   t r avaux   d ' en t r e t i en   en t r e  ces deux  localit&. 

Au  cours  de I'&tude,  on a f a i t   d e s   r e c o m m a n d a t i o n s   c o n c e r n a n t  le c h o i x   d e  

c e r t a i n s   e n d r o i t s   s u r  ce t ronqon  d 'au toroute ,   dont   on   peut   p rendre   connaissance   en  

s ' adressant   au   Serv ice   de   l a   p ro tec t ion   de   I ' envi ronnement ,  i Whitehorse; s'y a j o u t e   u n e  

b r b e  descr ipt ion  des   l ieux,   qui   vient   compl6ter   les   renseignements   plus   g6ndraux 

consign&  dans  le   rapport .  
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1 INTRODUCTION 

Cer ta in   h ighway  recons t ruc t ion   and   main tenance   p rac t ices   in   the   Yukon  a re  

t h e   s o u r c e  of some  envi ronmenta l   concern .   These   concerns   were   ident i f ied   dur ing  a 
three-week,   5 ,000-ki lometre   highway  survey  conducted  in   ear ly   June 1978. Practices 
which  might   be  useful   in   resolving  concerns  were  a lso  ident i f ied.   Special   emphasis   was 

given to sec t ions  of the  Alaska  Highway  which  have  a l ready  been  reconstructed.   Short  

s t r e t c h e s  of h ighway  in   the   S ta te  of Alaska   were   a l so   inc luded   in   the   survey .  

The   h ighways   were   d r iven  s810wly and   scanned   for   ev idence   o f   unusua l  

envi ronmenta l   d i s turbance .   Numerous   s tops   were   made .   At   each   one ,   the   loca t ion   was  

r eco rded   ( r e l a t ive   t o   h ighway   k i lome t re   o r   mi l e   pos t s )   and   pho tographs   and   no te s   were  

t aken .   La te r ,   t hese   obse rva t ions   were   syn thes i zed   i n to   gene ra l   s t a t emen t s  of environ- 

menta l   concern .  

T h e   g e n e r a l   s t a t e m e n t s  of env i ronmen ta l   conce rn   a r e   l i s t ed ,   i l l u s t r a t ed   and  

br ief ly   discussed  in   the  body of the   r epor t .   Gene ra l   r ecommenda t ions  to re so lve   t hese  

concerns   a re   a l so   g iven .   Al though  the   mater ia l  is appl icable  to Yukon  highways  in 

g e n e r a l ,   t h e  focus in  this  report   is   on: 

( i )   Alaska  Highway  widening  and  paving  between  Watson  Lake  and  Haines  
Junct ion,  

( i i)   relocation of ce r t a in   s ec t ions  o f  the   Alaska   Highway  be tween  Watson   Lake   and  

Haines   Junct ion,  
(iii) Alaska Highway  main tenance   p rac t ices   be tween  Watson   Lake   and   Haines  

Junct ion.  

Recommenda t ions   fo r   spec i f i c   s i t e s   on   t h i s   s t r e t ch  of h ighway  a re   ava i lab le  

f rom  the   Env i ronmen ta l   P ro tec t ion   Se rv ice   t oge the r   w i th   b r i e f  site descr ipt ions  which 

c o m p l e m e n t   t h e   m o r e   g e n e r a l   i n f o r m a t i o n   c o n t a i n e d  in  this  report .  

The   r epor t  is to be   used  by t h e   D e p a r t m e n t  of Public  Works  (DPW)  in 

Whitehorse as input  to an   In i t ia l   Envi ronmenta l   Evalua t ion  (IEE). The  IEE is to c o n t a i n   a n  

evaluat ion of t h e   e n v i r o n m e n t a l  effects or   p roblems  l ike ly  to b e   a s s o c i a t e d   w i t h   t h e  

Alaska   Highway  recons t ruc t ion   work .   Procedura l   de ta i l s   a re  as follows: 

8 The  IEE  i s   the   second  s tage   in   the   th ree-s tage   Federa l   Envi ronmenta l  

Assessment   and  Review  Process   (EARP).  I t  i s   more   r i go rous   t han   t he   f i r s t   s t age ,  

envi ronmenta l   sc reening ,   bu t   l ess   r igorous   than   the   th i rd   s tage ,   the   envi ronmenta l   impact  

s t a t e m e n t .  



I t  is to be   p repa red   o r   p rocured  by  DPW s i n c e  DPW is the   p roponen t  

depa r tmen t   fo r   t he   r econs t ruc t ion   work   and   s ince   f ede ra l   funds   a r e   i nvo lved .  

Both   ex is t ing   and   new  repor t s   a re  to be  used as inputs  to t h e  IEE. 

The   new  repor t s   were   p repared  by: 

- D e p a r t m e n t  of Indian  and  Northern  Affairs ,   Water   Resources   Branch,  

- D e p a r t m e n t  of Fisher ies   and  Oceans,   Fisher ies   and  Marine  Service,  

- D e p a r t m e n t  of Env i ronmen t ,   Env i ronmen ta l   P ro tec t ion   Se rv ice ,  

Canadian  Wildl i fe   Service,   Atmospheric   Environment   Service,   Canadian 

Fores t ry   Serv ice .  

. DPW is to provide   funding   for   the   p repara t ion  of reports .  

An ident i f ica t ion  of env i ronmen ta l   e f f ec t s /p rob lems   l i ke ly  to b e   a s s o c i a t e d  

wi th   the   recons t ruc t ion   work   wi l l   be   inc luded   in   the  IEE. 

The   s ign i f icance  of each   envi ronmenta l   p roblem  wi l l   be   judged   in   the  IEE. 

Mi t iga t ing   measures  to reso lve   envi ronmenta l   p roblems  wi l l   be   g iven .  

An   env i ronmen ta l   impac t   s t a t emen t   w i l l   be   p repa red  if t h e   e n v i r o n m e n t a l  

problems  ident i f ied  in   the  IEE  cannot   be  resolved  and  i f ,   in   the  judgment  of DPW, t h e s e  

p rob lems   a r e   s ign i f i can t .  

The  completed  IEE  should  be  made  publ ic .   Recent   EARP  amendments   make 

this   possible   and a p receden t   i s   ava i l ab le  - an IEE of envi ronmenta l   p roblems  l ike ly  to b e  
assoc ia ted   wi th   an   expans ion  of Hamil ton   Ai rpor t   was   made   publ ic   in   o rder  to gauge  

public  opinion;  i t   led to be t te r   judgments   regard ing   the   s ign i f icance  of t h e   e n v i r o n m e n t a l  

p roblems  ident i f ied   in   the  IEE. 

T h e   a b o v e   p o i n t s   a r e   a s p e c t s  o f  EARP  which  should  apply to Alaska  Highway 

recons t ruc t ion   work .   The   po in ts   which   fo l low  a re   no t   par t  of E A R P  in a f o r m a l  sense b u t  

a r e   f e l t  to be   impor t an t   none the le s s .  

The  IEE  should  contain DPW'!; reasons   for   accept ing ,   re jec t ing   or   modi fy ing  

any   env i ronmen ta l   r ecommenda t ions   o r   sugges t ions   wh ich   may   be   b rough t   fo rward   by  

other   government   departments ,   by  consul tants   or   by  the  publ ic-at- large.   This   procedure 

is advoca ted   (a l though  no t   formal ly ,  as y e t )  by the   Env i ronmen ta l   Asses smen t   and   Rev iew 

O f f i c e ,   D e p a r t m e n t  of the   Envi ronment .  
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0 A  Highway  Maintenance  Manual   should  be  prepared  by  DPW to he lp   ensu re  

tha t   t he   env i ronmen ta l   p ro t ec t ion   e f fo r t s   made   du r ing   h ighway   r econs t ruc t ion   a r e  

sus ta ined   once   the   recons t ruc t ion   work   has   been   comple ted .   The   manual   should   be  

p re sen ted  to the   Yukon  Depar tment  of Highways. 

The   manua l   shou ld   con ta in   t he   env i ronmen ta l   r ecommenda t ions   pe r t a in ing  to 

h ighway  main tenance   conta ined  in th i s   repor t .  

0 The  manual   should   no t   conta in   in format ion   which   conf l ic t s   wi th   anyth ing  

con ta ined  in the   Main tenance   Manual  to be   p repa red   fo r   t he   Shakwak   P ro jec t .  

0 The   env i ronmen ta l   conce rns   and   r ecommenda t ions   con ta ined   i n   t h i s   r epor t  

shou ld   be   r e f l ec t ed   i n   t he   cond i t ions   a t t ached  to t h e   w a t e r   a n d   l a n d  use permi ts   which  

DPW  must   ob ta in   before   recons t ruc t ion   work   can   commence   on   the   Alaska   Highway.  

0 Serious  considerat ion  should  be  given to having   an   envi ronmenta l   coord ina tor  

for t h e   P r o j e c t ;  some one   who   can   s e rve  as a single  point of c o n t a c t   o n   e n v i r o n m e n t a l  

p ro tec t ion   mat te rs ,   p rovide   b r ie f ings  to t h e   r e s i d e n t   e n g i n e e r  as requi red ,   be   p resent  

when  reconstruct ion  is   underway  in   cr i t ical   areas ,   add  s i te-specif ic   detai l  to 
env i ronmen ta l   s t i pu la t ions   and   ensu re   t ha t   t hey   a r e   adhe red  to etc. 
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2 REMOVAL OF TOPSOIL AND VEGETATION DURING 
HIGHWAY RECONSTRUCTION AND MAINTENANCE OPERATIONS 

Envi ronmen ta l   conce rns   i n   t h i s   s ec t ion   a r e   focussed   on   ( a )   t he   r emova l  of 
topsoi l   and   vege ta t ion  to obtain  f i l l   in   the  vicini ty  of s t reams,   r ivers ,   l akes   and   wet lands  

and  (b)   r ight-of-way  maintenance  c lear ing  pract ices   ( removal  of roadside  vegetat ion  by 

highway  maintenance  s taff) .  

2.1 Environmental  Concerns 

i )   Topsoi l   and  vegetat ion  may  be  removed  in   the  vicini ty  of s t reams,   r ivers ,   l akes  
and   wet lands  to obtain  f i l l   for   highway  reconstruct ion  purposes .  

i i ) T h e   a r e a s   c l e a r e d  of topsoi l   and   vege ta t ion   dur ing   recons t ruc t ion   opera t ions  

may  no t   be   a l lowed to revege ta t e .   Yukon   Depar tmen t  of Highways   main tenance  staff 
regular ly   p low  up   a l l   such   a reas ,   us ing   road   graders .  

iii) I t  may take t e n   y e a r s   o r   m o r e  to phase   road   graders   ou t  of ma in tenance  

c l ea r ing   ope ra t ions   and  to rep lace   t hem  wi th   vege ta t ion   cu t t e r s ,   because  of the   h igh  cost 
reportedly  involved. 

i v )   Road   g rade r s   may   be   u sed  to remove   s lash  in erosion-prone areas and   i n   t he  
vicinity of s t reams,   r ivers ,   lakes   or   wet lands.  

V I  T r e e s  a t  t h e   e d g e  of c leared   r igh t -of -way  may  be   damaged  dur ing   recons t ruc-  
t ion   opera t ions   and   may  no t   be   removed.  

2.2 Discussion 

A s t r ip  of land   mus t   be   c leared   of   topsoi l   and   vege ta t ion   on   each   s ide  of t h e  

highway  in  order to obtain  f i l l   for   reconstruct ion  purposes .   The  outer   margins  of t h e s e  

c l e a r e d   a r e a s   a r e   l o c a t e d   a p p r o x i m a t e l y  30 m  f rom  the   h ighway  cent re l ine .  

Envi ronmenta l   p roblems  a r i se   when  s t reams,   r ivers ,   l akes   o r   wet lands   a re   loca ted   in   o r  

near   these   c leared   a reas .   Di f f icu l t ies   a l so   deve lop   when  e ros ion-prone   so i l s   a re   no t  

a l lowed to r e v e g e t a t e   o n c e   r e c o n s t r u c t i o n   o p e r a t i o n s   h a v e   b e e n   c o m p l e t e d .  

Yukon  Depar tment  of Highways   main tenance  staff regular ly   use  road  graders  

to   p low  up   a reas   c leared   dur ing   recons t ruc t ion   opera t ions .   They   do   th i s  in o rde r  to 

p r e v e n t   t h e s e   a r e a s   f r o m   r e v e g e t a t i n g   ( P l a t e s  1-6). Road   g rade r s   a r e   a l so   u sed  to c l e a r  

s l a sh   (P la t e  7). 
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PLATE 1 Cleared right-of-way, reconstructed  section of Alaska Highway, 
km 1022, sparsely  vegetated. 

PLATE 2 Location as for  Plate 1, sparsely  vegetated  cleared  right-of-way. 
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PLATE 3 Location as fo r   P l a t e  1, highway  shoulders   beginning  to  
vege ta t e .  

PLATE 4 Locat ion as f o r   P l a t e  1, maintenance  staff use of road  graders  
to clear   vegetat ion  f rom  road-sides  in t h e  Yukon. 
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PLATE 5 Locat ion as l o r   P l a t e  1, c lear ing wi- th   road  grader   has   been  completed,   a l l  
vegetat ion  has   been  removed.  

PLATE 6 Road  grader   c lears  a 4 m swa th  of vegeta t ion .   Cleared   a rea   in   th i s   p ic ture  is 
approximately 8 m wide, bu t  it approaches  12 rn wide  in  other  sections of this 
highway.  Robert   Campbell   Highway,  km 56. 
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PLATE 7 Road  graders   a re   used   here  to keep   the   r igh ts -of -way  c leared  of vege ta t ion  
and to remove  s lash.   The  s lash  was  lef t  a t  t h e   e d g e s  of t h e   c l e a r e d  
rights-of-way  when  the  highway  was  f irst   buil t   in  the  early 1940s. Rain-fall  in 
this   area  is   low  and  soi ls   are   high  in   s i l t   and  sand,   hence  erosion  problems  are  
likely.  Alaska  Highway,  km 1628, to be   recons t ruc ted .  

Environmental   problems  ar ise   when  s t reams,   r ivers ,   lakes   or   wet lands  are  

located  in   or   near   the  areas   plowed  up  by  road  graders .   They  can  a lso  occur   when  road 

graders   are   used  on  erosion-prone soils (P la t e s  8-10). 

Wind erosion  can  become a problem  when  si l ty  or  sandy  soils are c leared   of  

vegetat ion.   This   problem  is   perhaps  greatest   on  sect ions of the  Alaska  Highway  lying  in 

the   ra in   shadow of the  St.   Elias  h/lountains  (Plate 11 1. 
Erosion  and  aesthet ic   problems  inevi tably  resul t   when  topsoi l   and  vegetat ion 

a r e   r e m o v e d  a t  s t ream  c ross ings   (P la te  12). 

T rees  at t h e   e d g e  of a cleared  r ight-of-way  can  be  damaged  and  may  not   be 

removed  during  reconstruct ion  operat ions (E’late 13). 

Enormous   a reas   a re   c leared  of topsoi l   and  vegetat ion  during  reconstruct ion 

operat ions.   The  reasons  for   cont inuing to c l ea r  to the   marg ins  of t h e s e   a r e a s  (as opposed 

to some   i n t e rmed ia t e   d i s t ance )   a f t e r   r econs t ruc t ion   ope ra t ions   have   been   comple t ed   a r e  

not   c lear .   There  are ,   in  fact, a number o:E preceden t s  to suppor t   t he   v i ew  tha t  a much 
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PLATE 8 Gully  erosion  can  resul t   when  s i l ty   soi ls   are   not   a l lowed to r evege ta t e .  
The most vu lne rab le   a r eas   a r e  a t  t h e   b o t t o m s  of ditches.   Alaska 
Highway,  km 1628, recons t ruc ted   sec t ion .  

PLATE 9 Si l ty   soi ls   kept   c lear  of vege ta t ion   in   approach  to to Teslin  River,  gullys 
0.3 -0.6 m deep.  Alaska  Highway,  km 1345, sec t ion   recons t ruc ted   in  
1977. 
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PLATE 10 Gully  erosion  silty,  soil.   Flobert  Campbell  Highway,  km 100. 

PLATE 11 

Sparse ly   vege ta ted   sand   dune   i s   in  
low  rainfall   area.   Alaska  Highway, 
km 1568, highway to b e  
reconstructed. 
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PLATE 12 Shorelands a t  minor   s t r 'eam  crossing  c leared of soil   and  vegetation. 
Ero'sion and  aesthet ic   problems  have  resul ted.   Alaska  Highway,  k m  1415, 
recons t ruc ted   sec t ion .  

PLATE 13 

Cowley   Creek ,   t rees   pushed   over  
by  having  equipment  adjacent to 
creek, some will die and  many will 
eventual ly  block creek.   Alaska 
Highway,  km 1457, r econs t ruc t ed  
section. 
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narrower,   c ieared  r ight-of-way  would  be  ent i re ly   sat is iactory.   The  Superintendent   of  

Highways  in Tok, Alaska ,   r epor t s   t ha t  a v e g e t a t i o n   c u t t e r  is used to c l e a r   a b o u t  640 k m  of 

Alaska  Highway  right-of-wav  r . .mually.   The  cutter  clears a swa th   approx ima te ly  4 m wide  

on   bo th   s ides   o f   the   h ighway (Plates 14-16).  This   s ize  of cleared  r ight-of-way is found to 

be qu i t e   s a t i s f ac to ry .  In addi t ion ,   equipment   and   manpower   requi rements   a re   low  (a t  

l ea s t ,   r e l a t ive  to the  Yukon).  

In Haines ,   Alaska ,   the   Highways   Super in tendent   repor ted   tha t   main tenance  

c lear ing   procedures   in   h i s   a rea  of ju r i sd i c t ion   a r e   somewha t   s imi l a r  to those   u sed   nea r  

Tok ,   a l t hough   w ide r   a r eas   a r e   c l ea red   on   ' cu rves   (P la t e s  17-19). H e   a l s o   r e p o r t e d   t h a t   t h e  

p r inc ipa l   cause  of big  game  col l is ions  on his h ighways   was   excess ive   speed;   he   d id   no t   fee l  

t h a t   t h e   w i d t h  of the  c leared  r ight-of-way  played a par t   in   these   acc idents .   This   counters  

t h e   a r g u m e n t   t h a t  a wide  r ight-of-way  is   needed so tha t   d r ive r s   w i l l   have   su f f i c i en t   t ime  

to  see a n d   r e a c t  to big  garne/horses   dar t ing  across   the  highway.   Yukon's   Department  of 

Renewable   Resources   (Wi ld l i fe )  staff suppor t ed   t he   v i ews  of the   Haines   Highway 

Super in tendent .  I t  h a s   a l s o   b e e n   a r g u e d   t h a t  if c leared  r ights-of-ways  are   narrow,   then 

t r ees   a r e   much   more   l i ke ly  to fa l l   on   h ighways   and   s ign i f icant   t ra f f ic   acc ident /b lockage  

problems  could  resul t .   According to the   Highways   Super in tendent ,   however ,   p roblems 

wi th   fa l len   t rees   were   no t   s ign i f icant   on   h - ighways   near   Haines   even   though  the   fores t  

edge   i s   re la t ive ly   c lose  to the   h ighway.  

F e d e r a l   D e p a r t m e n t  of Fores t ry  staff in   Whi tehorse   suppor ted   the   v iews  of t h e  

Haines   Highway  Superintendent .  In addi t ion ,   they   no ted   tha t :   ( i )   t rees  a t  t h e   m a r g i n s  of 

c leared   r igh ts -of -way  a re   no   more   l ike ly  to fall t h a n   o t h e r   t r e e s   ( i t   h a s   b e e n   a r g u e d   t h a t  
t r e e s  at t h e   m a r g i n s  of cleared  r ights-of-way a re  w e a k e r   t h a n   o t h e r   t r e e s   a n d ,   h e n c e ,  

more  l ikely to fall); a n a  ( i i )   forest   f i res   in   the  Yukon  wil l   spread  across   highways 

regard less  of t h e   w i d t h  of c leared   r igh ts -of -way  ( i t   has   been   a rgued   tha t   wide ,   c leared  

r ights-of-way  are   needed to he lp   p reven t  :!he spread  of forest   f i res) .  

The   conclus ion  to the   above   d i scuss ion   seems  c lear   enough:   re la t ive ly   nar row,  

c leared  r ights-of-way  work  wel l   in   Alaska;   evidence  that   they  would  work  wel l   in   the 

Yukon  is   available.  

Sec t ions   o f   the   Haines   Road  and   Klondike   Highway  have   c leared   r igh ts -of -way 

a lmos t   i den t i ca l  in s i ze  to those  used  in   Alaska  and  no  ser ious  problems  have  been 

r epor t ed   (P la t e s  20-24 ) .  

2.3 Recommendations 

The  fo l lowing   recommendat ions   apply  to recons t ruc t ion   and   main tenance  

opera t ions   on   the   Aiaska   Highway  be twee~n  Watson   Lake   and   Haines   Junc t ion .  
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PLATE  14 Right-of-way  c leared  with a vege ta t ion   cu t t e r .   The   cu t t e r   c l ea r s  a 4  m 
swath   on   each   s ide  of the   h ighway.   One   cu t te r   c lears   approximate ly  
640  km of highway  per  year. Soils are   sandy  and  hence  erosion-prone.  
Alaska  Highway  in   State  of Alaska,  vicinity of Tok. 

PLATE 15 Right -of -way  c leared   wi th  a vege ta t ion   cu t t e r .   Ca re   has  to b e   t a k e n  to 
keep   the   r igh ts -of -way  c leared  of rocks   and   o ther   obs tac les .   The   cu t te r  
used  on  this  highway  has  to  be  repaired a grea t   dea l .  If the  "down-time" 
could  be  reduced a s ingle   (cut ter   could  c lear   much  more  than  640  km of 
highway  per  year.  Alaska  Highway,  vicinity of Tok, Alaska. 
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PLATE 16 Narrow  c leared  r ight-of-way,  soils are   sandy  and  hence  erosion-prone.  
Highway 5 ,  Alaska. 

PLATE 17 Narrow,   natural ly   vegetated  c leared  r ight-of-way.  A vege ta t ion  cutter 
is  used to  c l e a r  a swa th   on   e i the r   s ide  of the  highway.   Haines  Road, 
Alaska. 
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PLATE 18 i3escription as for Plate 17. Haines Road, Alaska. 

PLATE 19 Yide, naturally  vegetakd  rights-of-way on curves.  Haines  Road, Alaska. 
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PLATE  20  Narrow  cleared  r ight-of,-way. A road  grader   was  used to c u t  a 4 m 
swa th   on   e i the r   s ide  of 1:he road.  Additional  widening  is   prevented  by 
s lash   l e f t   f rom  or ig ina l   road   cons t ruc t ion   opera t ions .   The   s lash   i s   h idden  
by  bush a t  left   and  r ight  in  picture.   Haines  Road,  km  242,  Yukon. 

PLATE  21 

Narrow  c leared  r ight-of-way,   wel l  
vege ta ted   fores lope ,   c lear ing   in  
foreground  done by  hand.  Klondike 
Highway,  km 102. 
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PLATE  22  Description as fo r   P l a t e  21.  Klondike  Highway, krn 21. 

PLATE  23  Narrow  r ight-of-way  c leared  with  road  grader ,   sandy soil. Klondike 
Highway, k m  45. 
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PLATE 24  Narrow  right-of-way  cleared  with  road  grader,  4 m on  e i ther   s ide of 
highway,  sandy  soil.   Disadvantages of a narrow  cleared  r ight-of-way  on 
gravel  roads  is   shown - dust  dissipates  less  slowly  creating  visibil i ty 
problems.  The  problem  would  not  be  encountered  on  the  Alaska  Highway 
s ince   i t  is to  be   paved .   Advantage  of vege ta t ed   bu f fe r s  at  s t r e a m  
crossings  and  around  road-side  lakes  and  wetlands  is   also  known.  They 
help  shield  these  areas   f rom  dust .   Klondike  Highway,   km 57. 

i)  Vegetation  and  topsoil  should  not  be  removed  within 30 m of ma jo r   s t r eams  
(def ined  in   Chapter  4), r ivers ,   lakes   or   wet lands to obtain  f i l l   for   reconstruct ion  purposes .  

i i )  Vegetation  and  topsoil   should  not  be  removed  within 8 m of minor   s t reams 

(defined  in  Chapter 4) to obtain  f i l l   for   reconstruct ion  purposes .  

iii)  Highway  maintenance staff should  not   use   road  graders  to remove   vege ta t ion  

within 30 m of major   s t reams  (def ined   in   Chapter  4), r ivers ,   lakes   or   wet lands.  

i v ) Highway  maintenance staff should  not   use   road  graders  to remove   vege ta t ion  

within 8 m of minor   s t reams  (def ined  in   Chapter  4). 

V )  The  areas   def ined  in   recommendat ions  i - iv   should  be  c lear ly   marked to ass i s t  
heavy  equipment   operators .  

vi ) When  vegetation  must  be  removed  in  the  vicinity of r ivers ,   lakes   and  wet lands it 

should  be  hand-cleared  init ially.   This  hand-cleared  vegetated  buffer  should  be  left   in 
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p lace   un t i l   cu lver t   ins ta l la t ion  etc. ac tua l ly   t akes   p lace .   Al l   a reas   des igna ted   for   hand-  

c lear ing   should   be   f lagged  to assist heavy  equipment  oper-5 ators .  

vi) An environmental   br ie i ing  program  should  be  developed for t h e   r e s i d e n t  

engineer .  Its object ive  should  be to c o r n m u n i c a t e   t h e   c o n c e r n s   a n d   r e c o m m e n d a t i o n s  

con ta ined   i n   t h i s   r epor t ,  so tha t   he   may   i n   t u rn   b r i e f   heavy   equ ipmen t   ope ra to r s  etc. 

vi i )   Maintenance  c lear ing  operat ions  should  be  l imited to a s t r i p  of land 4 m wide 

on   e i the r   s ide  of the  highway.   Wider   areas   should  be  c leared  on  curves   (up to 9 m on 

e i the r   s ide  of the  highway).   Wide  areas  s .7ould also be   p rov ided   i n   a r eas   p rone  to icing. 

Supposedly,   icy  sections of the   h ighway  mei f   fas te r   in   the   spr ing   when  c leared   r igh ts -of -  

w a y   a r e   w i d e  - this   hypothesis   should be t e s t ed .  

viii) A plan to phase   road   g rade r s   cu t  of vege ta t ion   ma in tenance   c l ea r ing   ope ra -  

t ions   over   the   next   th ree   years   should   be   deve loped   and   g iven   top   p r ior i ty   for   implementa-  
t ion.   The  road  graders   should  be  replaced  with  vegetat ion  cut ters .   The  Yukon 

D e p a r t m e n t  of Highways  recent ly   purchased  i ts   f i rs t   cut ter .  

ix) Since a s ing le   vege ta t ion   cu t t e r   can   c l ea r  640 k m  of highway  right-of-way  per 

year   (accord ing  to the   H ighway   Supe r in t enden t   i n   Tok ,   A laska ) ,   t he   s ing le   cu t t e r   o f   t he  

Yukon  Departrnent  of Highways   could   be   pu t  to work  exclusively  on  the  Watson  Lake-  

Haines   Junct ion  sect ion of the   Alaska   Highway - a d i s t ance   o f   a lmos t  640 km. 

X) Vegetat ion  on  erosion-prone  s i l ty   and  sandy  soi ls   should  a lways  be  c leared  with 
a vege ta t ion   cu t t e r .  

x i )   Vegetat ion  cut ters   should  not  b e  used  within 8 m of ma jo r   s t r eams   (de f ined   i n  

C h a p t e r  4 ) ,  r ivers ,   l akes   o r   wet lands .   They   snould   no t   be   used   wi th in  3 m of minor  

s t r eams   (de f ined  in Chap te r  4). These   a reas   should   be   wel l   marked  to as s i s t   vege ta t ion  
c u t t e r   o p e r a t o r s .  If vege ta t ion   mus t   be   r emoved   w i th in   t he   boundar i e s   de f ined   above ,  

t hen   i t   shou ld   be   r emoved  by hand. 

xii)   Road  graders  should  not  be  used to remove   o ld   s lash   wi th in  30 m of  major 
s t r eams   (de f ined   i n   Chap te r  4 ) ,  r ivers ,   l akes  or wet lands  or within 8 m of minor   s t r eams  

(def ined   in   Chapter  4). 

xii i)   As  well ,   road  graders  should  not  be  used to remove  old  s lash  in   erosion-prone 

a reas .  An envi ronmenta l ly   appropr ia te   way to r e so lve   t he   ae s the t i c   p rob lem of old 

roadside  s lash  would  be to l eave   t he   s l a sh   where   i t   i s   and   fo l low  r ecommenda t ion  vii. 

Wi th in   f ive   o r   t en   years ,   an   aes the t ica l ly   acceptab le   sc reen   would   deve lop  to h i d e   t h e  

s lash   f rom  v iew  (P la te  20). 
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3 BACKSLOPES 

The  concerns  l is ted  below  have  been  synthesized  f rom  observat ions  made  on 

Yukon  highways.   Special   at tentjon  has  been  given to r econs t ruc t ed   s ec t ions  of the   A laska  

Highway  between  Watson Lake and   Hs ines   Junc t ion .   S i te -spec i f ic   de ta i l   i s   ava i lab le   f rom 

the   Env i ronmen ta l   P ro tec t ion   Se rv ice .  

3.1 Environmental Concerns: 

i )   S lopes   may  exceed  L.5:l (approximate ly  30 degrees).   Such  slopes  do  not 
vege ta te   wel l   and   a re   e ros ion-prone .  

i i )   Large  backslopes  in   s i l ty   or   sandy soils may   con t inue  t o  e rode   and   may  be slow 

to r e v e g e t a t e ,   e v e n   w h e n   c u t  a t  angles  of approx ima te ly  30 degrees .   Addi t ional   s teps  to 

e n s u r e   t h a t   t h e s e   s l o p e s   s t a b i l i z e   a n d   r e v e g e t a t e  as quickly as poss ib le   may  no t   be   t aken .  

3.2 Discussion 

Slopes in  s i l ty   o r   sandy soils arc: uns t ab le   when   cu t  a t  angles   much  in  excess of  

30 degrees .   Such  s lopes  cause  erosion,   revegetat ion  and  maintenance  problems.   Yet   most  

backslopes  in   s i l ty   or   sandy  soi ls   in   the  Yukon  are   cut  at angles   wel l   in   excess  of 

30 d e g r e e s   ( P l a t e s  25-28). Slopes  in   dead-ice  morraine  areas   can  cause  problems  when  cut  

at angles   much  in   excess  of 30 degrees   ( r evege ta t ion   d i f f i cu l t i e s ,   f a l l i ng   rock   p rob lems ,  

ex t ra   main tenance   work) ,  yet most   backs lopes   in   dead- ice   morra ine   a reas   in   the   Yukon 

have   been  cut a t  angles   wel l   in  excess of 30 degrees .  

Al though  some  la rge   backs lopes   have   been   cu t  a t  angles  of approx ima te ly  

30 degrees ,   add i t iona l   s t eps   a r e   r a r e ly   t aken  to e n s u r e   t h a t   t h e y   s t a b i l i z e   a n d   r e v e g e t a t e  
quickly. 

3.3 Recommendations 

i> Backs lopes   should   no t   be   cu t  a t  a n g l e s   g r e a t e r   t h a n  30 degrees   (approximate) .  
Geotechnica l   t ab les   would   have  -io be   consul ted   for   p rec ise   in format ion  on n a t u r a l   a n g l e s  

of r epose   fo r   spec i f i c  soil Types.   For  example,  :jee Hardy  Assoc. 1979. Shakwak  Highway 

Pro jec t   Rec lama t ion   P rogram  Formula t ion .   P ro jec t  No. 010417. Vol. I and  11. 

i i )  A horizontal   hydro-seeded  space 4 m wide  should be provided   be tween  the  

edge  of the   h ighway   and   t he   base  of the   backs lope .   Such   an   a r ea   p rov ides  a p lace   for  

s lope   r evege ta t ion  to s t a r t   ( P l a t e  29). 

i i i )   When  backslo?es   are   higher   thal  8 m, a bench  should  be  provided  part-way  up 

the   s lope ;   th i s   would   p rovide  a p l ace   fo r   s lope   r evege ta t ion  t o  begin  (analogous to t h e   f l a t ,  
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PLATE 25 

Backslope  nearly vertical,  silty 
soil,  extensive slumping. Robert 
Campbell Highway, k m  85. 

PLATE 26 Backslope a t  45", silty soil,  top of slope  has slumped (upper  left  to lower 
right in  picture). Alaska Highway, k m  1390, reconstructed  section. 
Other backslopes on thi:; section  are also cut  at angles well  in  excess of 
30 degrees  as  are backslopes a t  k m  1100 (reconstructed  section), k m  
1180 (reconstructed  section), k m  1345 (to be reconstructed). 
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PLATE 27 Small steep  cut in sandy,  silty soil. Contrast  the  revegetation and soil 
stability problems  here wi th  successful  revegetation  efforts nearby (see 
next plate). Alaska Highway, krrl 1398. 

PLATE 28 Location as  far  Plate 27, well vegetated 30" backslope. 
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PLATE 29 Horizontal  vegetated spac:e provided at  base of backslope  speeds up  slope 
revegetation. A bench cut  part way up the slope would speed up 
revegetation by trapping  fine  materials, providing a place  for  revegeta- 
tion to start and acting  as a seed source. Note that slope revegetation is 
facilitated when the top of the slope is rounded off (slightly  left of 
centre in picutre). Alaska Highway, Alaska. 

r evege ta t ed  area at  t h e  base of t h e  slope in Plate 29, wh ich  t r aps  rocks, stones and  f i n e  

material).  (Plates 30 and 31). 

i v) If backslopes are  cut in silty or sandy soils and  do not revegetate  despite 

repeated  efforts,  then  the slopes should  be covered with a layer of gravel 0.3 m thick 

(Plates 32 and 33). 

V )  The tops of backslopes should  be rounded-off to  facilitate  revegetation and 
prevent slumping (Plates 29 and 34). 

v i )  The surface of all  backslopes should  be roughened. 

vi i )  All  backslopes should  be hydroseeded. If this is not economically  feasible, 

then  consideration should  be given to hydroseeding large, erosion-prone  backslopes, 

particularly in the vicinity of lakes,  rivers,  streams and wetlands.  Remaining areas could 

be seeded much less  expensively by d ry  broadcasting  from a truck or light aircraft. For 

details on the  economic  costs and benefits of alternative methods of seeding, see t h e  

reference  cited in recommendation (i). 



24 

PLATE 30 Bench  cut  in 30" backs lope   prevents   s tones   and   grave l   f rom  co l lec t ing  at  
base .   Revegeta t ion  starts on  bench  and  eventually  provides a s e e d  
source   fo r   t he   r evege ta t ion  of adjacent  areas.   Klondike  Highway. 

PLATE 31 Benches  cut   in  30" backslope,  sandy soils. Benches  beginning to 
vegetate .   They  were  l ikely  cut :  to meet   addi t iona l   f i l l   requi rements  
during  reconstruction  operations.   Klondike  Highway. 
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PLATE 32 Backslope a t  3 5 " ,  sandy  soil ,   covered  with a layer  of gravel.  I t  is likely 
tha t   sandy  grave l   o r ig ina l ly   covered   the   s lope   sur face .   Eventua l ly   the  
sand  eroded  away  leaving  pure  gravel .   Robert   Campbel l   Highway,  km 
345. 

PLATE 33 Backslope at 30" part ia l ly   covered  with  gravel .  I t  is   l ikely  that   sandy 
gravel   or iginal ly   covered  the  s lope,  as f o r   P l a t e  32. Klondike  Highway, 
km 287. 
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PLATE 34 Rounded off backslope  in  :silty soil increases   s tab i l i ty   in   the   mos t   s lump-  
p rope   pa r t  of the   s lope  a d  f ac i l i t a t e s   t he   sp read  of vegeta t ion   f rom 
a r e a s  at l e f t  of picture   downslope.   An  abrupt   change  in   s lope  gradient  
would  have  been  less   effect ive.  
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4 RIVER AND STREAM CROSSINGS 

The  concerns  l isted  in  this  sectiorr  have  been  synthesized  from  si te-specific 

observations  made  on  Yukon  highways.   The  purpose  was to iden t i fy   env i ronmen ta l  

p roblems at  exis t ing  crossings,   wi th   specsal   emphasis   on  sect ions of the   Alaska   Highway 

which   have   been   recons t ruc ted ,   and  to app ly   t hem to sec t ions  of the   Alaska   Highway 
which  wil l   be   reconstructed.   Si te-specif ic   detai l  is ava i l ab le   f rom  the   Env i ronmen ta l  

Pro tec t ion   Serv ice .  

4.1 Environmental  Concerns: 

i )   Vegeta t ion   and   topsoi l   may be removed  in   the   v ic in i ty  of r ive r   and   s t r eam 
crossings  during  reconstruct ion  operat ions.  

i i )   The   a reas   which   have   been   c leared  of vege ta t ion   and   topsoi l   dur ing   recons-  

t ruc t ion   opera t ions   may be maintained  in   that   condi t ion  by  highway  maintenance staff. 

Road  graders  rnay be  used for this  purpose.  

i i i )   Fores lopes   may  be   cons t ruc ted  too s t eep ly   and   may   no t   vege ta t e ,   pa r t i cu la r ly  

in   the  vicini ty  of cu lve r t   en t r ances   and   ex i t s .   R ip - rap   may   no t   be   u sed  a t  c u l v e r t  

entrances  and  exi ts   when  f i l ls   have a high  silt or sand   conten t .  

i v)   Fi l l   may  be  deposi ted  in   shoreland  areas   on  e i ther   s ide of c ros s ing   s t ruc tu res  

dur ing   recons t ruc t ion   opera t ions .  

V )  Racks lopes   may  be   cons t ruc ted  too s teeply   and   may  fa i l  to vege ta t e .   The  
conce rn   i s   g rea t e s t  in areas  having  soils wi1:h a high  si l t  or sand   con ten t .  

vi)   Roadside  di tches   and  r ip-rap m,3y not   be   p rovided   for   s lopes   l ead ing  to s t r e a m  

and  r iver  crossings.   This is a pa r t i cu la r   conce rn  in areas having soils wi th  a high  s i l t   or  

s and   con ten t .  

vi i )   Minor   s t reams rnay sus t a in   e r~ormous   impac t s   desp i t e   t he i r   impor t ance   i n  

maintaining  good  local   drainage,   especial ly   when  wet lands,  lakes o r   r i v e r s   a r e   l o c a t e d  

nearby.   Chutes   and  r ip-rap  may  not   be  provided in a reas   where   cu lve r t s   mus t   be   r a i sed .  

Shore land   a reas  at minor   s t ream  c ross ings   may  be   c leared  of topsoi l   and   vege ta t ion   dur ing  

recons t ruc t ion   opera t ions   and   main ta ined  in tha t   condi t ion   by   h ighway  main tenance  staff. 

v i i i )   Natura l   s t ream  f low  may  be   g rea t ly   d i s turbed  by cu lver t s ;  if s t r eam  c ros s -  

s ec t ions   i n s ide   cu lve r t s   a r e   no t i ceab ly   sma l l e r   t han   na tu ra l   s t r eam  c ros s - sec t ions ,  

par t icu lar ly   in   ear ly   June   when  s t rearn  flows are   h igh;  if cu lve r t s   a r e   no t   i n s t a l l ed   on   t he  

na tu ra l   s t r eam  g rad ien t ;  or i f  cu lve r t   i nve r t s  a re  loca ted   on  or a b o v e   t h e   s t r e a m   b e d  

ra ther   than   be low  i t .  
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ix)  Old  and poo:-ly in s t a l l ed   cu lve r t s   may   no t   be   r ep laced   on   r econs t ruc t ed  

sec t ions  of the   Alaska   Highway.   Culver t s   on   abandoned  sec t ions   o f   h ighway  may  no t   be  

removed  nor   main ta ined .  

X )  Excess ive ly   l a rge ,   permanent   wei rs   may  be   bu i l t  by highway  maintenance 
c r e w s   n e a r   c u l v e r t   e x i t s  to m a k e   i t   e a s j e r  to  obta in   water   for   h ighway  dus t   cont ro l  

purposes .   Juveni le   f ish  may be a t t r a c t e d  to  t h e   b a c k w a t e r s   c r e a t e d  a t  the   we i r s   and   may  

be   r emoved   i n   s ign i f i can t   quan t i t i e s   du r ing   dus t   con t ro l   ope ra t ions .  

xi) Water   t rucks ,   tour i s t   vehic les   and   boa t   l aunching   opera t ions   may  no t   be  

r e s t r i c t e d  to a l imi ted   bu t   reasonable   number  of access points  a t  r iver /s t ream  crossings.  

Ex tens ive   des t ruc t ion  of shoreland  vegetat ion  could  resul t .  

x i i )   Appropr ia te   envi ronmenta l   s tandards   may  be   appl ied  to recons t ruc t ion   ope ra -  

t i ons   bu t   may   no t   be   ma in ta ined   once   t he   work   has   been   comple t ed .   Env i ronmen ta l  

p roblems  may go unnot iced  a t  c ros s ing   s t ruc tu res .   Once   t hey   a r e   d i scove red ,   t hey   may  

not   be   dea l t   wi th   p rompt ly .  

4.2 Discussion 

I f  t he   conce rns   l i s t ed  in t h e   p r e c e d i n g   s e c t i o n   a r e  to be   reso lved ,   then  a 

minimum  envi ronmenta l   d i s turbance   ob jec : t ive   mus t   be   sought  at  a l l   Yukon  r iver   and  

s t ream  crossings.   This   sect ion  ident i f ies   reconstruct ion  and  maintenance  pract ices   which 

a re   l i ke ly  to  b e  a h indrance   in   such   an   e f for t .   The   next   sec t ion   ident i f ies   recons t ruc t ion  

and   main tenance   p rac t ices   which   a re   l ike ly  to be   usefu l   in   such   an   e f for t .  

T h e r e   c a n   b e  no d o u b t   t h a t  a minimum  envi ronmenta l   ob jec t ive   i s   wor th  

pursuing at  a l l   r iver   and   s t ream  c ross ings .   I Jnfor tuna te ly ,   there   i s   l i t t l e   hard   ev idence  to 
sugges t  t h a t  such   an   ob jec t ive  is be ing   ac t ive ly   sought  in the   Yukon at t h i s  t ime.  Topsoil 

and   vege ta t ion   a r e   r emoved   i n   t he   immedia t e   v i c in i ty  of most   r iver   and   s t ream  c ross ings  

in   order  to obtain  f i l l   for   reconstruct ion  purposes .   Normally,  a 60 m wide   swa th   i s   c l ea red  

(30 m on   e i the r   s ide  of the   h ighway   cen t r e l ine ) .   S t r eam  bank   vege ta t ion   on   e i the r   s ide  of 
c ross ing   s t ruc tu res  is a l s o   o f t e n   d e s t r o y e d   ( P l a t e s  12 and  35-39). 

Once   r econs t ruc t ion   ope ra t ions   have   been   comple t ed ,   t he   a r eas   wh ich   have  

been   c l ea red  of vege ta t ion   and   t opso i l   a r e   ma in ta ined   i n   t ha t   cond i t ion   by   h ighway  

ma in tenance  staff. Road   g rade r s   a r e   u sed   fo r   t h i s   pu rpose   (P la t e s  12 and  35-39). 

By removing  vegetat ion  and  t0p: joi l  a t  s t r eam  c ros s ings   and   i n   t he   approaches  
to s t ream  crossings,   a l l   control   over   surface  run-off   is   los t .   Problems  with  erosion,  

dra inage ,  aesthetics and   f i sh   hab i t a t   deg rada t ion   a r e   t he   r e su l t .   These   p rob lems   a r e   mos t  

acu te   i n   a r eas   hav ing   so i l s   w i th  a high  si l t  or sand   conten t .  
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PLATE 35 Right-of-way  approaching  Seagull  Creek, 60 m wide.  K'ind  and  water 
e ros ion   problems  a re   ev ident .  No di tches   or   checks  have  been  provided.  
No rip-rap or o ther   means   have   been   used  to s tab i l ize   the   a rea .   Alaska  
Highway,  km 1180. Recons t ruc ted   sec t ion .  

PLATE 36 Wide  right-of-way  cleared  for  reconstruction  purposes a t  s t r e a m  
cross ing .   The   a rea   cannot   revegeta te   because   h ighway  main tenance  
staff periodically  plow it up  with  road  graders .   Robert   Campbel l  
Highway,  km 397. 



30 

PLATE 37 

Wide  right-of-way  clearing at 
minor  stream  crossing.  Road 
g rade r s   a r e   u sed  to e n s u r e   t h a t   t h e  
a r e a  is kep t   c l ea r  of vege ta t ion .  
Alaska  Highway,  km 1392. 
Recons t ruc ted   sec t ion .  

PLATE 38 Topsoi l   and  vegetat ion  removed  a t   minor   s t ream  crossing  during  recons-  
t ruct ion.   Highway  maintenance staff use   road   graders   to   keep   these  
a r e a s   c l e a r e d  of vegetation.  Alaska  Highway,  km 1407. Recons t ruc t ed  
sect ion.  
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PLATE 39 

Top  soi l   and  vegetat ion  removed a t  
s t ream  c ross ing   dur ing  
reconstruction.  Erosion  evident.  
Alaska  Highway,  km  141 8.3 
Recons t ruc ted   sec t ion .  

Foreslopes at cu lve r t   en t r ances   and   ex i t s   a r e   u sua l ly   cons t ruc t ed  too steeply.  

They  are   unstable ,   wi l l   not   vegetate   an 'd   are   easi ly   eroded  by  run-off   f rom  highways.  
Even tua l ly   t he   e roded   ma te r i a l   f i nds   i t s   way   i n to   s t r eams   and   may   pa r t i a l ly   b lock   s t r eam 

channe l s   and   deg rade   f i sh   hab i t a t .   R ip rap   i s   u sed   on ly   occas iona l ly   a round   cu lve r t  

en t r ances   and   ex i t s  as a means  of stabil izing  foreslopes  (Plates  40-43).  

When  substantial   f i l l   is   required at s t r e a m s   a n d  in the   approaches  to s t r eams ,  

s o m e  of the  f i l l   ends  up  in   shoreland  areas   on  e i ther   s ide of c ross ing   s t ruc tures   (P la tes  10 

and  44-47). 

Roadside  di tches   and/or   di tch  checks  are   usual ly   not   provided  for   s lopes 
leading to s t ream  or   r iver   crossings  (Plates   43  and  47-54) .   The  problem  is   greatest   in  

areas  having  soils  with a high  silt or sand   conten t .  

Backslopes  are   usual ly   constructed at angles   wel l   in   excess  of 30  degrees. 

Such  s lopes  are   unstable   and  wil l   not   vegetate .   The  problem  is   greatest   in   areas   having 

soils  with a high  s i l t   or   sand  content   (Plate  55). Other   t echniques   a re   ava i lab le   for  

s tabi l iz ing  backslopes  (benches,   r ip-rap)   but   are   never   used in the  Yukon. 
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PLATE 40 

Fores lope  too steep.  Eroded 
mater ia l   ends  up  in   s t ream.  This  
problem  can   a r i se  if the  highway  is  
widened  and if the  culver ts   used  in  
the  old  highway  are   not   replaced 
with  longer  ones  or if s e c t i o n s   a r e  
not   added to the   ends  of t h e  
culver ts   a l ready  in   place.   Alaska 
Highway,  km 1071. Recons t ruc ted  
sect ion.  

PLATE 41 Sand  used  for  f i l l   aggravates  problem (see p l a t e  40).  Gravel  should 
always  be  used to s tabi l ize   foreslopes at  cu lve r t   en t r ances   and   ex i t s .  
Ser ious  erosion  problems  evident   af ter   reconstruct ion  should  be  resolved 
by  highway  maintenance staff through  addi t ion of rip-rap.  Cowley 
Creek,  Alaska  Highway,  km 1439. Recons t ruc ted   sec t ion .  
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PLATE 42 For   problem  descr ipt ion,  see P l a t e  41.  Fill  has  high  sand  content. Wolf 
Creek,  Alaska  Highway, k m  1459. Recons t ruc ted   sec t ion .  

PLATE  43  Fi l l   wi th   high  s i l t   content   and  foreslope  wel l   in   excess  of 30".  Much of 
this   mater ia l   wi l l   end  up  in   the  s t ream  and  in   the  di tch;  i t  will not 
s t a b i l i z e   o r   v e g e t a t e   a n d  is highly  sensit ive to erosion  f rom  highway  run-  
9 f f .  Alaska  Highway, km 1411.  Reconstructed  section. 
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PLATE  44  When  substantial   f i l ls   are  required at  s t r eams   and   i n   t he   approaches  to 
s t r eams ,   some  of the  f i l l   ends  up  in   shoreland  areas  on e i the r   s ide  of 
crossing  s t ructures .   Cowley  Creek,   Alaska  Highway,  kn? 1457.  Recons- 
t r u a e d   s e c t i o n .  

PLATE  45 

For   problem  descr ipt ion,  see P l a t e  
44. Alaska  Highway,  km  14 18.3. 
Recons t ruc ted   sec t ion .  
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PLATE 46 For problem  descr ipt ion,  see Plate 44. Alaska  Highway, k m  1421.5. 
Recons t ruc ted   sec t ion .  

PLATE 47 

For   problem  descr ipt ion,  see Plate 
44. The   lack  of rip-rap  in  the  d.itch 
a n d   t h e   f a c t   t h a t   t h i s   a r e a  is c lear -  
ed   per iodica l ly   wi th   road   graders  
adds  to the   env i ronmen ta l   impac t  
at  this  crossing.  Alaska  Highway, 
k m  I 4  18.3. Recons t ruc ted   sec t ion .  
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PLATE 48 Lack of rip-rap  in  ditch,   approach to Yukon  River,   large  si l ty  sand 
backslopes.  Alaska  Highway, k m  1444. Recons t ruc ted   sec t ion .  

PLATE 49 Lack of rip-rap  and  under-sized,  poorly  maintained  culvert   in  approach 
to Yukon  River,   Alaska  Highway,  km 1444. Recons t ruc ted   sec t ion .  
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PLATE 50 

Locat ion as f o r   P l a t e  49. 

PLATE 51 Ditch  in  si l ty  soil   lacks  r ip-rap.   Approach to br idge at  Nisutlin  Bay  inlet, 
Alaska  Highway,  km 1291. Recons t ruc ted   sec t ion .  



38 

PLATE 52 Ditch  in  si l ty  soil   leading to Marsh  Lake  lacks  r ip-rap.   Alaska  Highwa 

PLATE 53 

Ditch  lacks  r ip-rap.   Sediment   in   run-  
off may  c log  minor   drainage  culver ts  
(one  is   located a t  bo t tom of hill),   ero- 
sion-prone  si l ty soils. Alaska 
Highway,  km I 4  15. Recons t ruc t ed  
sect ion.  

km 1418. Recons t ruc ted   sec t ion .  
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PLATE  54  For  problem  description, see P l a t e  53. Alaska  Highway,  km  1416. 
Recons t ruc ted   sec t ion .  

PLATE 55 Steep,  sandy-silt  backs1,opes  in  approach to Seagull   Creek.  Alaska 
Highway,  km  1180.  Reconstructed  section. 
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Minor   s t reams  sus ta . in   enormous   impacts  a t  many  highway  crossings in t h e  

Yukon   desp i t e   t he i r   impor t ance   i n   ma in ta in ing  good loca l   d ra inage ,   espec ia l ly   when 

we t l ands ,   l akes   o r   r i ve r s   a r e   l oca t ed   nea rby   (P la t e s  56-60). 
St ream  c ros s - sec t ions   i n s ide   mos t   cu lve r t s   were   found  to be not iceably   smal le r  

t han   na tu ra l   s t r eam  c ros s - sec t ions .   Obse rva t ions   were   made   i n   ea r ly   June   when   s t r eam 

f lows   a r e   h igh   (P la t e s  61 and  62). 
Virtually all cu lver t s   in   the   Yukon  a re   ins ta l led   in  a nearly-horizontal   posit ion.  

Inc luded   in   th i s   genera l iza t ion   a re   a l l   cu lver t s  on recons t ruc t ed   s ec t ions  of t h e   A l a s k a  

Highway.   When  cu lver t s   a re   ins ta l led   in   th i s   way,   they   a f fec t   s t ream  f low.   The   e f fec t   i s  

qu i t e   marked ,   pa r t i cu la r ly  a t  cu lve r t   en t r ances   and   ex i t s .   The   g rad ien t   changes   f rom 
n a t u r a l   s t r e a m   g r a d i e n t  to near -hor izonta l .   cu lver t   g rad ien t  at  en t r ances ,   and   f rom  nea r -  

ho r i zon ta l   cu lve r t   g rad ien t  to n a t u r a l   s t r e a m   g r a d i e n t  at  ex i t s .   S t r eams   w i th  a s t e e p  

gradien t   a re   a f fec ted   mos t   by   such   cu lver t s .   S t reams  in   near ly- f la t ,   low- ly ing   a reas   a re  

a f f e c t e d   l e a s t   ( P l a t e s  63-73).  

Culver t s   ins ta l led   in   the   above   manner  are technica l ly   in fer ior  to those  

in s t a l l ed   on   t he   s t r eam  g rad ien t .  In add i t ion ,   t hey   o f t en   r ep resen t  a phys ica l   o r   ve loc i ty  

ba r r i e r  to fish. 

Vi r tua l ly   a l l   cu lver t   inver t s   in   the   Yukon  a re   loca ted   on   o r   above   the   s t ream 

bed ,   ra ther   than   be low  i t .   This   increases   the   l ike l ihood  tha t   s t ream  c ross -sec t ions   ins ide  

cu lve r t s   w i l l   be   no t i ceab ly   sma l l e r   t han   na tu ra l   s t r eam  c ros s - sec t ions .   I t   a l so   i nc reases  

the   l ike l ihood  tha t   cu lver t s   wi l l   have   smooth   ra ther   than   na tura l   g rave l   bo t toms - s t r e a m -  

bo t tom  ma te r i a l s   a r e   much   l e s s   l i ke ly  to r ema in   i n s ide   cu lve r t s   when   i nve r t s   a r e   l oca t ed  
on   or   above  t h e  s t r e a m   b o t t o m  (Plates 61 ,and 63-73). In addi t ion  to these   env i ronmen t -  

re la ted   d rawbacks ,   there   a re   good  technica .1   reasons   (which   wi l l   no t   be   d i scussed   here)   for  

p re fe r r ing   cu lve r t s   w i th   i nve r t s   l oca t ed   be low  the   s t r eam  bed .   Reasons   fo r   t he  

env i ronmen ta l   p re fe rence   a r e   c l ea r   enou ,gh :  a s e m i - n a t u r a l   s t r e a m  of wa te r   mov ing  

through a cu lve r t   w i th  a rough  bo t tom,   and   na tura l   ve loc i ty   checks  to fac i l i t a t e   f i sh  
passage ,   i s   cer ta in  to be p re fe r r ed   ove r  a h ighly   modi f ied   s t ream of wa te r   mov ing   t h rough  

a cu lve r t   w i th   no   na tu ra l   bo t tom.  

Old   and   imprope r ly   i n s t a l l ed   cu lve r t s   a r e   some t imes   no t   r ep laced  on recon-  

s t r u c t e d   s e c t i o n s  of the   Alaska   Highway  (P la te  74) .  
Culve r t s   on   abandoned   s ec t ions  of Yukon  h ighways   a re   no t   removed  and  are 

not   main ta ined   even   though  they   may  no t   be   p roper ly   ins ta l led   and   may  be   impor tan t   in  
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PLATE 56 Minor  s t ream  crossing,   s t ream  f lows  into  r iver ,   soi ls   are   high  in   s i l t .  
Robert   Campbel l   Highway,   km 335. 

PLATE 57 Minor  stream  crossing,  note  extensive  destruction of shorelands.  Alaska 
Highway,  km 1501. Sect ion  being  reconstructed.  



42 

PLATE 58 Location as for Plate 57. 

PLATE 59 Minor stream crossing, stream  leads  to  Rancheria River  located nearby. 
Alaska Highway, k m  1 110-1 11 1. Section to be relocated. 
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PLATE 60 

Minor   s t ream  crossing,   ra ised 
out fa l l   wi th  no chute,   sandy  soil .  
Alaska  Highway,  km 1409. 
Recons t ruc ted   sec t ion .  

PLATE 61 St ream  prof i le   in   cu lver t   much sma 
Klondike  Highway,  km 32. 

Mer than   na tu ra l   s t r eam  p ro f i l e .  
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PLATE 62 

Description  as for 
Carcross Highway. 

Plate 61. 

PLATE 63 Culvert  installed in a  nearly  horizontal  position.  Stream drops steeply  as 
i t  leaves the culvert. Haines Road, krn 81. 



PLATE 64 Description as for  Plate 6 3 .  Alaska Highway, reconstructed  section near 
Tok, Alaska. 

PLATE 65 Description as  for Plate 6 3 .  Judas  Creek, Alaska Highway, k m  1402.5. 
Reconstructed  section. 
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PLATE 66 

Descr ipt ion as fo r   P l a t e  
Haines   Road,   mile   post  120. 

63. 

PLATE 67 Descr ipt ion as for P l a t e  63. McIntyre  Creek,  Alaska  Highway,  km  1479. 
Recons t ruc ted   sec t ion .  



47 

PLATE 68 Culvert   ins ta l led  in  E L  nearly  horizontal   posit ion,   view of cu lve r t  
entrance.   Cowley  Creek,   Alaska  Highway,   km 1457. Recons t ruc t ed  
section. 

PLATE 69 Stream  must   drop  down  sharply as i t   leaves  culver t .   Cowley  Creek,  
Alaska  Highway,  km 1457. Recons t ruc ted   sec t ion .  



48 

PLATE  70  Grayl ing  s t rezm,  water   must   drop  down  sharply as i t   l eaves   cu lver t .  
Alaska  Highway,  km 1421.5. Recons t ruc ted   sec t ion .  

PLATE  71  Culver t   ins ta l led  in  a near ly   hor izonta l   pos i t ion ,   s t ream  f low  a f fec ted  a t  
culver t   entrance.   Alaska  Highway,   km  1185.   Highway to be   recons t ruc t -  
ed. 
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PLATE 72 Culverts  installed  in a near ly   hor izonta l   pos i t ion ,   s t ream  f low  a f fec ted  
a t  culver t   entrances.   Marshal l   Creek,   Alaska  Highway,  km 1619. 
Highway to be   recons t ruc ted .  

PLATE 73 S t r eams  must drop down  sharply as they   l eave   cu lve r t s  at  Marshall  
Creek,  Alaska  Highway. 
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PLATE  74 

Wooden  box  culvert   installed  in 
early  1940s.   Culverts  should  have 
been  replaced  when  this   sect ion of 
highway  was  reconstructed.  In 
some  instances  old  and  poorly 
instal led  culver ts   may  not  be 
removed  in   abandoned  sect ions of 
highway.  Hays  Creek,  Alaska 
Highway,  km  1274.  Reconstructed 
sect ion.  

maintaining  good local drainage,   especial ly   when  wet lands,   lakes   and  r ivers   are   nearby 

( P l a t e  73). 

Permanent   weirs   are   of ten  bui l t   by  highway  maintenance  crews  near   culver t  
exi ts .  Water is pumped  f rom  the   backwaters   which   have  been  crea ted   and   used   for  

highway  dust   control   purposes   (Plate  76). Unfor tuna te ly ,   f i sh   can   be   a t t rac ted  to these  

backwaters .  In one   i n s t ance  at  l ea s t ,  a la rge   number  of juvenile  f ish  were  removed  by a 

wa te r   t ruck   ope ra to r .  

Water   t rucks,   tour is t   vehicles   and  boat   launching  operat ions  are   not   res t r ic ted 

in  any  way a t  most   s t ream  and  r iver   crossings.   Extensive  shorel ine  vegetat ion  destruct ion 

has   resul ted  (Plates   77-78) .  

4.3 Recommendations 

The  recommendat ions  l is ted  below  have  been  developed to reso lve   one   o r   more  

of the  problems  out l ined  in   the  previous  sect ion.   The focus is on   a l l   r iver   and   s t ream 

crossings  which  are  l ikely to b e   a f f e c t e d  by h ighway  recons t ruc t ion   and   main tenance  

act ivi t ies   on  the  Alaska  Highway  between  Watson  Lake  and  Haines   Junct ion.  
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PLATE  75 

Deter iorat ing  wooden  culver t  
instal led  in   ear ly  1940s. Alaska 
Highway,  km  1387.  Section to  b e  
reconstructed.  

PLATE 76 L a r g e   p e r m a n e n t   w e i r   c r e a t e d  by  highway  maintenance staff, w a t e r  is 
be ing   pumped  f rom  backwater   in to   t ruck ,   f i sh   a t t rac ted  to t h e   b a c k -  
water .  Stone:{ Creek ,  AJ.aska  Highway, k m  1538.   Reconstructed  sect ion.  
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PLATE 77 No access res t r ic t ion  to the   banks  of this  creek.  Alaska  Highway,  north 
of Haines   Junct ion.  

PLATE 78 Description as for P la t e  77, Judas  Creek.  Alaska  Highway,  km 1402.5. 
Recons t ruc ted   sec t ion .  
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Requ i remen t s   add i t iona l  to t h e  ones proposed   here   a re   l ike ly  to be  provided  by 

t h e   F i s h e r i e s   a n d  k,L'iarine S e r v i c e ,   I k p a r t m e n t  of F i she r i e s   and   Oceans ,   and   t he   Wate r  

Resources   Branch ,   Depa r tmen t  c f  Indian  and  Northern  Affairs,   Whitehorse.  

i) 'I'op.;oil and   vege ta t ion   should  rlot be   r emoved  to obta in   f i l l   wi th in  30 m of any  
major   s t rearn   o r   r iver   o r   wi th in  8 rn of any   minor   s t ream  c ross ing   (P la tes  79-82). 

i i )   Highway  maintenance staff should  not use road   graders  to r emove   vege ta t ion  

in   the   a reas   def ined   above   in  i> ( P l a t e s  79-82}. 

i i i )   Highway  maintenance staff should  not use vege ta t ion   mowers   o r   cu t t e r s   w i th in  

16 m of any   ma jo r   s t r eam  o r   r i ve r   c ros s ing   o r   w i th in  3 m of   any   minor   s t ream  c ross ing  

( P l a t e s  81 and  821. 

i v ) The   a r eas   de f ined   above   i n  i and  i i   should  be  c lear ly   marked to ass i s t  

r econs t ruc t ion   and   ma in tenance   equ ipmen t   ope ra to r s .  

V) If vege ta t ion   mus t   be   c leared   wi th in   - the   boundar ies   def ined   in   recommenda-  
t ion   i i i   then   the   c lear ing  should be   done  by hand  and  only  when  and  where  necessary (e.g. 

to maintain  s ight ing  dis tance  on  curves) .  

vi)   Foreslopes  should  not   exceed 30 degrees   and   wheneve r   f i l l s   hav ing  a high  si l t  

o r   s and   con ten t   a r e   u sed  a t  s t r eam  c ros s ings ,   t hen   t he   en t i r e   fo re s lope  a t  c u l v e r t  

en t rances   and   ex i t s   should   be   covered   wi th  0.3 IT) th ick   l ayer  of r ip-rap  (Plates  83-86). 

vi i )   Backslopes  should  not   exceed 30 degrees .   When  large  cuts   ( in   excess  of 8 m )  

and  soils  high  in  si l t  or sand   a re   involved ,   then   addi t iona l   s teps   should   be   t aken  to b e  

abso lu te ly   su re   t ha t   t he   s iopes   w i l l   s t ab l i l i ze   and   vege ta t e   ( s ee   Chap te r  3 f o r   f u r t h e r  

detai l ) .  

v i i i )   Heavy  equipment   should be kep t   c l ea r  of shore land   a reas   on   e i ther   s ide  of 

c ross ing   s t ruc tu res   excep t   when   and   where   abso lu t e ly   r equ i r ed .   Sec t ions  of shore l ine  
which   a re   no t  to be   d i s turbed   should   be   c lear ly   marked  to ass i s t   heavy   equipment  

opera tors .   S ince  a bul ldozer   can   comple te ly   des t roy   such   a reas   wi th in   minutes ,   i t   i s  

r e c o m m e n d e d   t h a t   a n   e n v i r o n m e n t a l   b r i e f i n g   p r o g r a m   b e   d e v e l o p e d   f o r   e q u i p m e n t  

opera tors .  

ix)   Ditches   should  be  provided to cont ro l   d ra inage   in   the   approaches  to r iver   and  

s t ream  c ross ings .   Rip- rap   should   be   used   and   the   d i tches   should   be   a l lowed to revege ta t e .  

The   r evege ta t ion   p rocess   cou ld   be   acce le ra t ed  if a hydro-seeder   were  used.   Small   se t t l ing 

basins   should  be  provided  when  extensive  s lopes  and  s i l ty   or   sandy  soi ls   are   involved.   The 

d i t ches   shou ld   be   mon i to red  to see t h a t  t hey  are funct ioning  properly.  If no t ,   then  

add i t iona l   s t eps  (e.g. sett l ing  basins,   r ip-rap,   etc.)   would  have to be   t aken .  
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PLATE 79 Stream  crossing,   wel l   vegetated  shorelands.   Alaska  Highway,   km 1014. 
Recons t ruc ted   sec t ion .  

PLATE 80 River   crossing,   wel l   vegetated  shorelands.   Alaska  Highway,   Alaska.  
Recons t ruc ted   sec t ion .  
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PLATE 81 

Minor stream crossing. Banks well 
vegetated  at  culvert  entrance, 
culvert exit described in Plate 82. 
Alaska Highway, krn 1379. Section 
to  be reconstructed. 

PLATE 82 Minor stream crossing, vegetation  cleared at  culvert  exit.  Location as 
for  Plate 8 1. 
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PLATE 83 Stable,  well-vegetated  foreslope. Alaska Highway, north of Haines 
Junction. 

PLATE 84 Foreslope a t  low angle.  Location as  for  Plate 83. 
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PLATE 85 Stable ,   wel l -vegetated  foreslope,   culver t   inver ts   below  natural   bot tom, 
s t ream  wid th   in   cu lver t   approximate ly   equal  to na tura l   s t ream  wid th .  
Alaska  Highway,  north of Haines  Junction. 

PLATE 86 

Rip-rap at  
keep   fores  
grayling str 
km 1421.5. 

cu lve r t   ex i t  
# lope   mater ia l  
-earn.  Alaska I 
Recons t ruc t ed  

acts to 
o u t  of 

j i ghway ,  
sect ion.  
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X )  If c u l v e r t   e x i t s   a r e   r a i s e d  a t  minor   s t ream  c ross ings ,   then   chutes   and   r ip - rap  
should   be   p rovided .   Par t icu lar   care   should  be t a k e n  to e n s u r e   t h a t   h e a v y   e q u i p m e n t  

ope ra to r s   do   no t   d i s tu rb   sho reknd   so i l s   and   vege ta t ion .  

X i >  Culverts   shou:d  be  s ized  and  instal led so t h a t   t h e   s t r e a m   i s   c o n s t r i c t e d  as 

l i t t l e  as poss ib le   (P la tes  85, 87 and 88). 

x ii)  Since a cu lve r t   a r ch   i s   much   be t t e r  a t  reproducing a n a t u r a l   s t r e a m  cross- 
s e c t i o n   t h a n  a c i rcu lar   cu lver t ,   par t icu lar ly   when  la rge   s t reams  a re   involved ,   i t  is 

r e c o m m e n d e d   t h a t   c u l v e r t   a r c h e s  be used   on   a l l   l a rge   s t r eams  (3 m or   more   in   wid th   in  

ea r ly   June   when   wa te r   l eve l s   a r e   h igh )   (P l a t e s  85, 87 and  88). 
xiii) All cu lve r t s   shou ld   be   i n s t a l l ed   on   t he   s t r eam  g rad ien t .  

x iv)   Culver t   inver t s   should   be   ins ta l led   be low  the   na tura l   s t ream  bot tom.   More  

soph i s t i ca t ed   c r i t e r i a   a r e   c l ea r ly   r equ i r ed   he re ;   ones   wh ich   r e l a t e   cu lve r t   d i ame te r  to t h e  

op t imum  dep th   fo r   i n s t a l l a t ion  o f  i n v e r t s   ( P l a t e s  85, 87 and  89). 

XV) Highway  main tenance  staff per iodical ly   instal l   culver ts .   The  recommenda-  
t ions  l is ted  above  should  a lso  apply to such  instal la t ions.  

xv i )   Cer ta in   sec t ions  of highway  a.re to be   widened .   Exis t ing   cu lver t s  on t h e s e  

sec t ions   should   be   rep laced ,   par t icu lar ly   when  they   a re   o ld   and/or   no t   ins ta l led   accord ing  

to t h e   a b o v e   r e c o m m e n d a t i o n s  x to xiv.   New  culver ts   should  be  instal led  immediately 

a f t e r   t h e   o l d   c u l v e r t s   h a v e   b e e n   r e m o v e d .  

xv i i )   Cer ta in   sec t ions  of the   Alaska   Highway are to be abandoned  dur ing   recons-  

t ruc t ion   opera t ions .   Culver t s   on   these   sec t ions   should   be   removed,   par t icu lar ly   when  the  

c u l v e r t s  are o ld   and/or   improper ly   ins ta l led .   S t ream  channels   should   be   res tored  to near- 
na tu ra l   cond i t ions   immedia t e ly   a f t e r   cu lve r t s   a r e   r emoved .  
xvi i i )   Excessively  large  weirs   should  not   be  permit ted  in   Yukon  s t reams.  No more  

than   one   t h i rd   o f   any   s t r eam  channe l   shou ld  be obs t ruc ted .   Grea ter   emphas is   should  be 

g iven  to excava t ing   sma l l   ho le s   on   s t r ea rn   bo t toms   i n   o rde r  to o b t a i n   t h e   w a t e r   d e p t h  

needed   fo r   e f f i c i en t   wa te r   r emova l .  

xix)  Vehicular access to shorelancls a t  s t ream  and   r iver   c ross ings   should   be  

con t ro l l ed .   Th i s   r ecommenda t ion   can   be   me t  if r econs t ruc t ion   and   ma in tenance   p rac t i ces  

a re   chosen   wh ich   a l low  l a rge   amoun t s  of vege ta t ion  to rema in   on   e i the r   s ide   o f   c ros s ing  

s t r u c t u r e s   ( P l a t e s  90-92). 

XX) Bare   a r eas   shou ld  be scar i f ied ,   hydro-seeded   and   pro tec ted   wi th   berms .  
Par t icu lar   a t ten t ion   should   be   g iven  to bare   shorel ines .  
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PLATE 87 Stream  width  inside  culver t   approximately  equal  to s t r eam  wid th   ou t s ide  
cu lver t ,   inver t   be low  na tura l   s t ream  bot tom.   Haines   Road,   mi le   pos t  120. 

PLATE 88 Descript ion as for P k t e  87. Wolf Creek,  Alaska  Highway, k m  1459. 
Recons t ruc ted   sec t ion .  
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_ a  

PLATE 89 

Inve r t   be low  na tu ra l   s t r eam 
bot tom,   fores lope  at low  angle 
wi th   some   g rave l   t o   i nc rease  
s tab i l i ty .   Rober t   Campbel l  
Highway. 

PLATE 90 Vehicular access con t ro l  a t  i t  U.S. bridge. Brush has   been   le f t   be tween 
the   h ighway  fores lope   and   the   park ing   a rea   and   be tween  the   park ing   a rea  
and  the  s t ream.  The  vehicles   in   the  parking  area  belong to fishermen. 
Alaska  Highway,  Alaska. 



61 

PLATE 91 Vehicular access cont ro l  a t  Clear   Creek  br idge.   Vegetat ion  has   been  lef t  
be tween  the   h ighway  fores lope   and   the   park ing   a rea .   The   br idge  is 
cen t r e   l e f t   and   t he   s t r eam  runs   f rom  cen t r e   r i gh t .   Vege ta t ion   has   a l so  
been   l e f t   be tween   t he   pa rk ing   a r ea   and   t he   s t r eam (see next   plate) .  
Klondike  Highway,  km 38. 

PLATE 92 

Vehicular access cont ro l  a t  C lea r  
Creek  bridge.  A s t r ip  of vege ta t ion  
has   been   l e f t   be tween   edge  of t h e  
park ing   a rea   and   the   s t ream  bank .  
Klondike  Highway,  km 38. 
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xxi)   Care  should  be  taken to ensu re   t ha t   h ighway   ma in tenance   p rac t i ces  at  s t r e a m  

and  r iver   c ross ings   complement  any ' envi ronmenta l   p ro tec t ion  efforts made   dur ing  

recons t ruc t ion   opera t ions .   The   recommendat ions   l i s ted   in   th i s   sec t ion   have   been   devised  

with  that   purpose  in  mind. 
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5 WETLANDS,  LAKES AND RIVERS ADJACENT TO THE 
ALASKA HIGHWAY 

5.1 Environmental Concerns: 

i )   New  al ignments   may  be  chosen  which  e l iminate   or   great ly   reduce  the  s ize  of 
wet land  buffer   zones.  

i i )   New  a l ignments   may  para l le l   the   shores  of r ive r s   and   l akes   such   t ha t   ex i s t ing  
n a t u r a l l y   v e g e t a t e d   b u f f e r   z o n e s   a r e   e i t h e r   e l i m i n a t e d   o r   g r e a t l y   r e d u c e d   i n  size. 

i i i)   Sections of highway  adjacent  'to wet l ands   may  be widened   such   t ha t   we t l and  
b u f f e r   z o n e s   a r e   e i t h e r   e l i m i n a t e d   o r   g r e a t l y   r e d u c e d   i n   s i z e   a n d   s u c h   t h a t   e x i s t i n g   b u f f e r  

z o n e   v e g e t a t i o n  is des t royed .  

iv ) Sect ions  of highway  which  parallel   r iver  and  lake  shorelines  may  be  widened 
s u c h   t h a t   b u f f e r   z o n e s   a r e   e i t h e r   e l i m i n a t e d   o r   g r e a t l y   r e d u c e d   i n   s i z e   a n d   s u c h   t h a t  

ex i s t ing   bu f fe r   zone   vege ta t ion  is des t royed .  

V) The   rea l ignment   and   widening   opera t ions   descr ibed   above   may  resu l t   in   the  
par t ia l   f i l l ing-in of biologically  vital   lake ,and r iver   shore l ine   a reas .   They   may also resu l t  

in   the   par t ia l   o r   comple te   f i l l ing- in  of wet lands.  

v i )   Culver t s   may  in te r fe re   wi th   the   na tura l   d ra inage   sys tems  assoc ia ted   wi th  
ad jacent   wet lands ,   l akes   and   r ivers .  

v i i )   D i t ches   and   d i t ch   checks   may   no t   be   p rov ided  to control   run-off   in   the  vicini ty  

of wet lands ,   l akes   and   r ivers .  

v i i i )   The   vege ta ted   banks  of na tu ra l   d ra inage   sys t ems   a s soc ia t ed   w i th   nea rby  

wet lands ,   l akes   and   r ivers   may b:e des t royed .  

ix)   Highway  maintenance staff may  use   road   graders   near   wet lands ,   l akes   and  

rivers. 

X) Vege ta t ion   and   t opso i l   may   be   r emoved   nea r   we t l ands ,   l akes   and   r i ve r s  to 
obtain  f i l l   for   highway  reconstruct ion  purposes .  

xi) When  f i l ls   are   required  near   wet lands,   lakes   and  r ivers ,   some of the   f i l l   may  

end   up   i n   t hese   wa te r   bod ie s   o r   i n   t he   p ro t ec t ive   bu f fe r s  of vegeta t ion   which   sur round 

t h e m .  

xi i )   Highway  maintenance staff may   no t   be   e spec ia l ly   ca re fu l   i n   t he   hand l ing  of 
spoi l   obtained at t h e   b a s e  of steep,  unsta '3le  backsiopes.   The  spoil   may be dumped  in to  

wet lands ,  iakes or rivers. 
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xiii)   Highway  maintenance staff may  use  road  graders  to c lear   o ld   s lash   in   the  

vicini ty  of wet lands ,   l akes   and   r ivers .  

5.2 Discussion 

5.2.1 Wetlands. Wetland: ;   and   the   p ro tec t ive   vege ta t ion   which   sur rounds   them 

should be main ta ined   for  a number  of reasons.   They  help to ensure   good  na tura l   d ra inage  

and  f lood  control   in   low-lying  areas .   The  r im of p ro tec t ive   vege ta t ion   wh ich   su r rounds  

them  f i l t e rs   ou t   the   sed iment   in   run-of f   f rom  h ighway  shoulders ,   d i tches   and   r igh ts -of -  

way.   This   a l lows  the  natural   wet land  drainage  system to funct ion  properly,   helps  to 

main ta in   water   qua l i ty   and   reduces   the   need   for   h ighway  dra inage   main tenance  

opera t ions .   Wet lands   a l so   represent   an   impor tan t   aes the t ic   resource   for   tour i s t s   and  

res idents   t rave l l ing   the   Alaska   Highway  and   they   provide   wi ld l i fe   v iewing   and   hunt ing  

oppor tuni t ies   (dur ing   th i s   survey ,   water fowl   were   seen   or   heard  a t  v i r tua l ly   a l l   we t l ands  

having at least some  water ) .   F ina l ly ,   wet lands   on   the   Alaska   Highway  a re   impor tan t  

s i m p l y   b e c a u s e   t h e r e   a r e  so f e w  of t h e m   a n d   b e c a u s e   m o s t  of t h e m   a r e   v e r y   s m a l l .  

Al though  roads ide   wet lands   should   be   p ro tec ted   wherever   they   occur   in   the  

Yukon,  some of them  a re   be ing   des t royed   or   degra .ded .   They   have   been   par t ia l ly   f i l l ed- in  

and   t he   p ro t ec t ive   vege ta t ion   wh ich   su r rounds   t hem  has   been   des t royed   (P la t e s  93-95). 

Wet l and   d ra inage   and   a s soc ia t ed   s t r eam  bank   vege ta t ion   has   been   adve r se ly   a f f ec t ed  

( P l a t e s  96 and 97). Occas iona l ly ,   cons t ruc t ion   equipment   i s   used   in   wet lands ;   p roblems 

wi th   d ra inage   and   pe rmaf ros t   can   r e su l t   (P l a t e s  96-99). 

In most   instances ,   f i l ls   have  s lopes  wel l   in   excess  of 30 degrees .   They  wil l   not  

r e v e g e t a t e   a n d   w h e n   w e t l a n d s   a r e   l o c a t e d   n e a r b y   t h e y   b e c o m e   t h e   r e c e i v i n g   b o d y   f o r  
sediment   and  calcium  chlor ide  in   highway  run-off  (Plate 100). 

When  f i l ls   are   required  near   w'et lands or s t r e a m s ,   s o m e  of the   f i l l   i nev i t ab ly  

ends  up  on  those  areas   (Plates   101-103) .   The  wet lands  a long  the  Rancheria   River   are   in  

a n   a r e a  of pa r t i cu la r   conce rn   (P la t e s  104 and 1051; some   backs lopes   a r e   uns t ab le   and   t he  

spoi l   accumula t ing  at the i r   bases   cou ld   be   dumped   i n to   t he   Ranche r i a   R ive r   o r   i n to  

we t l ands   (P la t e s  106 and 107). 
In ce r t a in   i n s t ances ,  as a long   t he   Ranche r i a   R ive r ,   i t   i s   poss ib l e   t ha t   p re sen t  

plans  for   highway  s t ra ightening  and  widening  wil l   resul t   in   the  destruct ion of a number  of 

wet lands   (P la tes   104   and  105). 
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PLATE 93 Excessive use of f i l l   adjacent  to wet land,   poor   drainage  control ,   Alaska 
Highway,  km  1393. 

PLATE  94  Excessive  use of fi l l ,   r ight-of-way  vegetation  cleared  with  road  grader 
adjacent   to   we. t land.  In 1976, a 5 - 7 m aspen   buf fer   zone   separa ted   th i s  
wet land  f rom  the  highway.   The  wet land  supports   buff le   heads  in   the 
spring.  Alaska  Highway, km 1393.   Reconstructed  sect ion.  
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PLATE 95 Wetland  partially  f i l led in .  Klondike  Highway,  km 74. 

PLATE 96 

Wetland  drainage  and  associated 
s t ream  bank  vegetat ion  adversely 
a f f e c t e d  by highway  reconstruc-  
t ion  practices.   Alaska  Highway, 
km 1393. Recons t ruc ted   sec t ion .  
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PLATE 97 

Stream  bank  vegetat ion  associated 
wi th   wet land   dra inage   des t royed  
during  highway  recent   reconstruc-  
t ion   opera t ions .   There   a re  also 
di tch  drainage  problems.   Alaska 
Highway,  km  1397.  Reconstructed 
sect ion.  

PLATE 98 Dis turbed   organic   mater ia l   and  a dra inage   problem  caused  by cons t ruc-  
t ion  equipment .   Robert   Campbel l   Highway,   km 333.5. 
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PLATE 99 Drainage  problem  caused by cons t ruc t ion   equipment .   The   problem 
cont inues   a l though  the   d i s turbed   organic   mater ia l   ( r idge   on   r igh t   hand  
s ide  of picture)  has  since  revegetated.   Alaska  Highway,  km 1097.5. 

PLATE 100 Foreslope at  45", bench  not  provided a t  top  of slope. No rip-rap at base,  
si l t   from  highway  run-off  spreads out f rom  base  of s lope.   Robert  
Campbell  Highway. 
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PLATE 101 When  fills a re   requi red   near   wet lands   and   s t reams,   some  inevi tab ly   ends  
up  in these   a reas   ra ther   than   on   the   h ighway.   Alaska   Highway,   km 141 1. 
Recons t ruc ted   sec t ion .  

PLATE 102 Description as fo r   P l a t e  101. Highway  maintenance staff use  road 
g rade r s  in   shoreland  areas  to c lear   vege ta t ion .  
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PLATE 103 Descript ion as f o r   P l a t e s  101, 102. 

PLATE 104 When  extensive  cuts   are   needed  for   highway  widening  and  s t ra ightening 
a d j a c e n t  to  wet lands  some of the   cu t   ma te r i a l   may   end   up   i n   t he   we t l and  
instead o f  on   the   h ighway  (ord inar i ly   cu t   mater ia l   i s   used  as f i l l   on  other  
sec t ions  of highway).  Alaska  Highway,  km 1128. 
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PLATE 105 Description as for   P la te  104. 

PLATE 196 Front-end  loader  dumping  spoil   from  base of s teep,   unstable   backslope 
into Fox Lake.  Klondike  Highway, k m  70. 
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PLATE  107  Slope to Fox Lake  showing effects of spoil   disposal  practice.  

5.2.2 Small Lakes  and Ponds. Water:Eowl were   s een  or heard  at  v i r tua l ly   a l l   smal l  
lakes  and  ponds  on  the  Alaska  Highway  between  Watson  Lake  and  Haines  Junction.  These 

water   bodies   should  be  maintained  for   a l l  of the  reasons  given  in   sect ion 5.2.1. They   a r e  
re la t ive ly   scarce ,   have   enormous   scenic   va lue ,   p rovide   f i sh ing   and   hunt ing   oppor tuni t ies  

and  have  high  potent ia l  as res t   s tops   for   vehic les .  

The   h ighway  comes   ex t remely   c lose  to many of these   water   bodies .  If i t  is 

widened   any   fur ther ,   the   nar row  buf fer   zones   which   pro tec t   b io logica l ly   v i ta l   near -shore  

a reas   w i l l   be   des t royed   (P la t e s  108-1 lo). 

Cer ta in   sec t ions  of the   h ighway  a re  to be   re loca ted   and   some  smal l   ponds   may 

be  partially  or  completely  f i l led  in  (Plate  111).  
Vehicular access is   not   wel l   control led a t  many  small   lakes   and  ponds.   The 

problem  may  worsen  when  reconstruct ion  operat ions  begin  (Plate   112) .  

Road  graders   are   used  on  the  Alaska  Highway to clear  old  slash.   Buffer  zone 

vege ta t ion  is removed  a long wi th  t h e   s l a s h   ( P l a t e  113). See sec t ion  5.2.3 be low  for  more 
information.  
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PLATE 108 Small   lake  showing  narrow  buffer   zone to highway (at right)   and to r e s t  
s top  ( foreground) .   Highway  widening  towards  the  lake  would  destroy  the 
buffer   zone.   Uncontrol led  movement  of heavy  equipment  at  t h e   r e s t  
s top   would   des t roy   tha t   buf fer   zone .  If t rees   had   been   le f t   s tanding   in  
the   bu f fe r  zone t h e  1at::er problem  would  not  likely  occur. (see P l a t e  
110).  Alaska  Highway,  km  1155.  Highway to be  widened. 

PLATE  109  Pond  showing  narrow  buffer  zone to highway. If the  highway  is   widened 
toward   t he   l ake   t he   vege ta t ed   fo re s lope /bu f fe r   zone   w i l l   be   des t royed .  
This  is  one of the  few  ponds  between  Whitehorse  and  Haines   Junct ion,  
hence   i t   has  a high  scarcity  value.   Alaska  Highway,  km 1523 - 24. 
Highway to be  widened.  
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PLATE 110 Control led  vehicular  access at  small   lake.   The  highway  is  to be   widened  
here   and  heavy  equipment   could  destroy  the  t reed  buffer   zone.   Alaska 
Highway,  km 1359. 

PLATE 111 One of the   few  ponds   be tween  Whi tehorse   and   Haines   Junc t ion;   i t   has  a 
high  scarcity  value.   The  highway  is  to b e   r e l o c a t e d   h e r e   a n d   t h e   n e w  
a l ignment   may  resu l t  i.n the  par t ia l   f i l l ing  in  of t h e  pond.  Alaska 
Highway,  km 1590. 
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PLATE I12 Uncontrolled  vehicular access to small   lake  resul ts   in   buffer   zone 
destruct ion.   Haines   Road,   km 151. 

PLATE 113 Slash  beside  small   lake.   This   excel lent   buffer   zone  (about  30 m wide) 
would  be  damaged if road  graders   were  used to r emove   t he   s l a sh   o r  if t h e  
highway  were  widened  . toward  the  lake.   Alaska  Highway,  km 1238.3. 
Highway to be  widened.  
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5.2.3 Rivers and Large hk:es. The   Alaska   Highway  i s   ad jacent  to t h e   s h o r e s  of some 
la rge   l akes   (P l a t e  1144; i t  aiso para l le l s   some  r ivers   (P la te   115   and   116) .   Exis t ing  

vege ta t ed   bu f fe r   zones   may  53 damaged  or   des t royed   when  the   h ighway  i s   widened  

(Plate   117) .   Buffer   zones of a p p r o p r i a t e   s i z e  (30 m of vegeta t ion   be tween  h ighway  and  

water   body)   may  no t   be   p rovided   when  sec t ions  of highway are re loca ted .  

Se rv ice   roads   may   be   e s t ab l i shed   fo r   r econs t ruc t ion   pu rposes   be tween   t he  

highway  and  lakes   or   r ivers .   Maintenance staff may   l a t e r   u se   road   g rade r s  to p reven t  

s e rv i ce   roads   f rom  r evege ta t ing   (P la t e s   118   and  1 S9). F i l l s   may   be   i nadve r t en t ly   dumped  

into  lakes   and  r ivers   and  associated  buffer   zones.   Biological ly   vi ta l   nearshore  areas   may 

b e   a f f e c t e d   ( P l a t e  120). T rees   may   be   pushed   i n to   wa te r   bod ie s   du r ing   r econs t ruc t ion  

opera t ions   (P la te   12  1 ). 

5.3 Recommendations 

i )  A na tu ra l ly   vege ta t ed   bu f fe r   zone  :30 rn wide   (minimum)  should   be   l e f t  
be tween   r e loca ted   s ec t ions  of hil;hway and   wet lands ,   l akes  and r ive r s   (P l a t e s   122   and  123). 

i i)   Highway  widening  sf . ,ould  not  partially  f i l l   in  water  bodies  or  the  protective 

bu f fe r s  of vege ta t ion   which   sur round  them.   Widening   should   t ake   p lace   on   the   s ide   o f   the  

h ighway  oppos i te   water   bodies   (P la te  124-1271. 

i i i )   Buffer   zones  should  be  c lear ly   marked to assist equ ipmen t   ope ra to r s .  

i v ) An envi ronmenta l   b r ie f ing   program  should  be developed   for   equipment  

o p e r a t o r s  to communica te   t he   conce rns   and   r ecomrnenda t ions   l i s t ed   i n   t h i s   r epor t .  

V) Buffer   zones   which   a re   inadver ten t ly   c leared  of vegetat ion  should be land-  
scaped  and  hydro-seeded.   Slopes  should  not   exceed 1.5:l. 

v i )   Topsoi l   and   vege ta t ion   should   no t   be   removed  wi th in  30 m of any   lake ,   wet land  

o r   r i ve r  to obtain  f i l l   for   highway  reconstruct ion  purposes .  

v i i )   Cons t ruc t ion   equipment   should   no t  be opera ted   in   wet lands .   Wet land   vege ta-  

t ion  should  be  hand-cleared  in   winter   (Plate  128). 
v i i i )   Shore land   vege ta t ion   a long   s t reams  lead ing  to nearby  lakes ,   wet lands or r ivers  

should   be   main ta ined   dur ing   recons t ruc t ion   and   main tenance   opera t ions .   Addi t iona l  

r ecommenda t ions   a r e   g iven   i n   Chap te r  4. 

ix)   Foreslopes  leading to water   bodies   should   no t   exceed  1.5:l ( abou t  30 degrees) .  

Hydro-seeded   benches   should   be   p rovided  a t  t h e   t o p s   a n d   b o t t o m s  of these   s lopes  to 
provide  a p l ace   fo r   r evege ta t ion  to s t a r t   a n d  to provide  a seed   sou rce   fo r   ad j acen t   pa r t s  
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PLATE  114 Highway  near  shores of l 'eslin  Lake.  Foreslope a t  30" is  becoming  well  
vegetated  and  should  be  maintained  during  reconstruct ion  operat ions.  

PLATE 115 Alaska Highway near banks of Swif t   River  a t  Swift   River  Bridge. 
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PLATE 116 Alaska  Highway  near  banks of Smar t   River  a t  Smart  River  Bridge. 

PLATE 117 Alaska  Highway a t  Marsh  Lake  Shoreline. No vegeta ted   buf fer   zone .  
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PLATE 118 Service  roaalr ight-of-way  maintenance  c lear ing  between  Alaska 
Highway  and  Morley  River. KO vegeta ted   buf fer   zone .  

PLATE 119 Service  road/r ight-of- \vay  maintenance  c lear ing  between  Alaska 
Highway  and  Teslin  Lake. 
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PLATE 120 

Fi l l   inadvertent ly   dumped  into 
Morley  River .   Reconstructed 
sec t ion  of Afaska  Highway. 

PLATE  121 

Trees   which   once   g rew on Twin 
Lakes  shorel ine  are   now  in   lake.  
Klondike  Highway, k m  287. 
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PLATE  122  Good  buffer   zone to wet land,   foreslope at 30" and  wel l   vegetated.  
Alaska  Highway,  Alaska. 

PLATE 123 

Foreslope  wel l  
l and   vege ta t ion  I 
t ion as fo r  Plate 

vege ta t ed ,  
mdisturbed. 
122. 

shore-  
Loca- 
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PLATE 124  Existing  strips of na tura l   revegeta t ion   be tween  h ighway and wetlands,   no 
m a t t e r  how small,  should  be  maintained.  Any  hig,hway  widening  should 
occur   on   the   s ide   oppos i te   the   wet land .   Klondike  Highway. 

PLATE 125  Description as fo r   P l a t e  124.  Alaska  Highway,  Alaska. 
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PLATE 126 

Nar row  vege ta t ed   bu f fe r   zone  at 
Marsh  Lake.  Typical of the   bu f fe r  
zone   wid th  at many  water   bodies  
a long  sect ions of the   Alaska  
Highway  which  are to be  widened. 
I t  is c r i t i c a l   t h a t   t h e y   b e   l e f t  
undisturbed.  Alaska  Highway,  km 
1427. Recons t ruc ted   sec t ion .  

PLATE 127 A  somewhat   wider   vege ta ted   buf fer   zone ,   approximate ly  7 m wide, has 
been  provided.,   Location as for  F’late 40. 
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PLATE 128 Wetland  vegetation  should  be  hand-cleared  in  winter.   Construction 
equipment   should  not   be  used  in   the  r ight-of-way  on  e i ther   s ide of t h e  
highway.  Alaska  Highway,  km  1097.5. 

of the   s lope .   Rip- rap   should   be   used   on   the   bench  a t  t h e   b a s e  of t h e   s l o p e  to p reven t   wave  

erosion  and  s lope  undercut t ing  (Plates   122,   123  and  129-131) .  

X )  Extra   precaut ions  should  be  taken to keep   f i l l   ou t  of water   bodies   and   buf fer  
zones d u r i n g   c u t  and f i l l   o p e r a t i o n s .  

x i )   Highway  maintenance staff should  not   use   road  graders   to   c lear   vegetat ion 

within  30 m of any  lake,   wet land  or   r iver .  

xii)   Spoil   removed  frorn  the  bas,? of unstable   backslopes  during  maintenance 

clearing  operations  should  not  be  dumped  into  the  Rancheria  River  or  into  wetlands 

a s soc ia t ed   w i th   t he   Ranche r i a   R ive r  (Plate 132). 
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PLATE 129 Bench  provided a t  top   and   bo t tom of s lope to  Fox Lake.   Vegetat ion  can 
s t a r t   he re   and   sp read  to t h e   r e m a i n d e r  of the  s lope.   Klondike  Highway 
k m  70. 

PLATE 130 Bench  provided a t  t o p  of s lope  leading to Fox Lake.  Klondike  Highway, 
k m  70. 
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PLATE 131 Bench  provided at  base  of slope  leading to Fox Lake.  Vegetation  is  
spreading   f rom  here  to the   remainder  of the   s lope .  I f  r ip-rapped,   the 
bench  would  a lso  protect   the   s lope  f rom  erosion  and  undercut t ing by 
wave  action.  Klondike  Highway,  km 70. 

PLATE 132 

Spoil   disposal  si te a t  Fox Lake 
(bot tom  r igh t   in   the   p icu t re ) .  
Vegetation  remains  in  background. 
If spoi l   f rom  highway  maintenance 
c lear ing   mus t   be   dumped  in to  
water   bodies   then  disposal   s i tes  a t  
l ea s t  60 m apart   should  be  used.  
The effect would  be as shown  here.  
The   a l te rna t ive   would   be  to dump 
spoil a long   the   en t i re   shore l ine   and  
destroy  a l l   vegetat ion.   Klor ldike 
Highway,  km 70. 
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6 BORROW PITS 

6.1 Environmental Concerns: 

i)   Borrow  pits  may be s i ted   e i ther   near   the   Alaska   Highway  where   they   can   cause  
aes the t i c   p rob lems ,   o r   nea r   .we t l ands ,   l akes   and   r i ve r s   where   env i ronmen ta l   p rob lems  

could  ar ise .  

i i )   Buffer   zone   vege ta t ion   be tween  bor row  p i t s   and   the   h ighway  may be des t royed  
because   ( i )   g rave l   t ruck  access may  no t  be re s t r i c t ed  to a s ing le   en t r ance /ex i t   o r   ( i i )   r oad  

g r a d e r s   m a y   b e   u s e d  to k e e p   a r e a s  of highway  right-of-way  cleared of vege ta t ion   i n   t he  

vicini ty  of borrow  pi ts .  

i i i )   Slash  may  not   be  c leared a t  borrow  pits.  

iv ) Abandoned  borrow  pits  may not be landscaped to improve   t he i r   appea rance   and  

to fac i l i t a t e   r evege ta t ion   e f fo r t s   ( s lopes   i n   excess   o f  30 degrees   w i l l   no t   r evege ta t e  

properly;   s lopes of 15-20 degrees   wi l l   revegeta te ) .  

V )  E f f o r t s  to  res tore   abandoned  bor row  p i t s  to semi-na tura l   condi t ions   may fail if 
vehicu lar  access i s   n o t   r e s t r i c t e d   ( i t   i s   n o t   p r o p o s e d   t h a t   v e h i c u l a r  access b e   e n t i r e l y  

prohibi ted - o n l y   t h a t   i t   b e   r e s t r i c t e d  to a . reas  of l imi ted   bu t   reasonable   s ize) .  

v i )   Borrow  p i t   po l icy   in i t ia t ives   may  no t :   be   t aken .  A pol icy   may  be   needed ,   for  
example ,  to  a c t i v e l y   e n c o u r a g e   v e h i c u h r  access to abandoned   bo r row  p i t s   a long   t he  

Alaska  Highway,   with  emphasis   being  given t o  areas   having   h igh   scenic   o r   recrea t iona l  

va lue ;   bor row  p i t   rehabi l i ta t ion   e f for t s   may  no t   be   in   accord   wi th   such  a policy. 

6.2 Discussion 

Bor row  p i t s   a r e   o fcen   s i t ua t ed   nea r   wa te r   bod ie s   because   g rave l   depos i t s   a r e  

f requent ly   substant ia l   in   such  areas .   Borrow  pi ts   located  near   the  highway  cause 

a e s t h e t i c   p r o b l e m s   ( P l a t e  133). Abandoned   bo r row  p i t s   a r e   r a r e ly   l andscaped   o r   s eeded  

(P la te   133) .   Buffer   zone   space   may  be   p rovided   be tween  the   h ighway  and   bor row  p i t s ;  

however ,   t rees   and   shrubs   in   these   a rea . s   a re   o f ten   removed  (P la te   134) .   Buffer   zone  

vege ta t ion   i s   o f t en   p reven ted   f rom  deve lop ing   because   veh icu la r  access a t  bor row  p i t s  is 

no t   r e s t r i c t ed .   S ing le   en t r ances / ex i t s   a . t   bo th   ex i s t ing   and   abandoned   bo r row  p i t s   a r e  

needed  to resolve  this   problem,  but   are   usual ly   not   provided  (Plate   135) .   Road  graders  are 
used to k e e p   w i d e   a r e a s  of hig,hway  righi:-of-way  cleared of vegeta t ion   in   the   v ic in i ty   o f  

bor row  p i t s .   Buffer   zone   vege ta t ion   i s   removed  in   the   p rocess   (P la tes  136 and  137). Slash 

is s o m e t i m e s   n o t   r e m o v e d  a t  bo r row  p i t s   (P l a t e  178). 
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PLATE 133 Abandoned  borrow  pit   lacks a s ing le   en t r ance /ex i t  to provide  opportuni ty  
for bu f fe r   zone   vege ta t ion  to develop,   i s   not   landscaped  and  revegetat ion 
e f for t s   have   no t   been   taken .  I t  is   aesthetically  unpleasing to touris ts  and 
others  who  tra.ve1  the  Alaska  Highway,  km 1392. Recons t ruc ted   sec t ion .  

PLATE 134 Active  borrow  pi t ,  scree17  of t r e e s  of var iable   width - here   qu i t e   na r row,  
in   o the r   pa r t s  of p i t ,   sc reen  is 5 m wide. In s t i l l   o the r   a r eas   a l l   t r ee s  
have  been  removed.  Alaska  Highway, k m  1470. Recons t ruc ted   sec t ion .  
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PLATE 135 Unres t r i c t ed  access to borrow  pi t   prevents   buffer   zone  vegetat ion from 
developing,  pi-t is abandoned  and has been  well  landscaped.  Alaska 
Highway,, k m  1026. Recons t ruc ted   sec t ion .  

PLATE 136 R e s t r i c t e d  access to borrow  pi t .   Road  graders   per iodical ly   c lear  the 
buf fe r   zone  area to   p revent   t rees   and   shrubs   f rom  growing .   The   next  
plate   shows how vegetati .on  can  develop  in  such  areas if given a chance. 
Alaska Highway, k m  1470. Recons t ruc ted   sec t ion .  
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PLATE  137  Brush in buf fer   zone  in a rea   no t   r ecen t ly   c l ea red  by road graders .  
Locat ion as f o r  Plate 1315. 

PLATE  138  Slash  around  per imeter  o f  borrow pit not  removed.  Alaska  Highway, k m  
1470.  Reconstructed  section. 
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6.3 Recommendations 

i)   New  borrow  pits  should  not  be  si ted  within  30 m of the  Alaska  Highway  or   any 
wet land,   lake  or   r iver .   Al l   t rees   and  shrubs  in   these  areas   should  be  lef t   s tanding.  

i i)   Berms  should  be  used to separate   exis t ing  borrow  pi ts   f rorn  wet lands,   lakes   and 

rivers.  Such a recommendat ion  would  apply  when  the  dis tance  separat ing a bor row  p i t  

f r o m  a wetland  or  water  body  is   very  short  (8 m or  less).   Berm  slopes  should  not  exceed 

1.5:1. 

i i i)   Berms  should  be  used a t  existing  and  abandoned  borrow  pits to con t ro l  access 

when  p i t s   a re   loca ted   near   the   Alaska   Highway  and   whenever  access is   unrestr ic ted.  

Berm  s lopes  should  not   exceed 1.5: 1 and  should  be  hydro-seeded  (Plate  139).  

iv)  Trees  and  shrubs  should not be   removed  f rom  bor row  p i t   buf fer   zones .  
Highway  maintenance staff should  not   remove  vegetat ion  within  30 m of any   bor row  p i t  

located  on  the  Alaska  Highway.   These  30 m no-clearing  zones  should  be  clearly  marked to 

assis t   equipment   operators .  I f  r ight-of-way  clearing  is   essential   for  sighting  or  other 

purposes,   then a vegeta t ion   cu t te r   should  ibe used to c l ea r  a swath  no  wider   than 4 m. 

V )  Slash  and  par t ia l ly   fe l led  t rees   should  be  removed a t  borrow  pits.  

PLATE 139 Berm used to  con t ro l  access at abandoned  borrow  pit .   The  berm  provides 
a physical   screen  which  could  be  vegetated if s lopes  were  reduced to 
1.5:l  and  hydroseeded  (berm  slope  in  background  is at  1.5:l  and  is 
beginning  to   vegetate   natural ly) .  
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7 WORK AND ENGINEERING CAMPS 

The   cons t ruc t ion  of a n y   m a j o r   r o a d   p r o j e c t   r e q u i r e s   t h e   e s t a b l i s h m e n t  of fa i r ly  

l a rge   t empora ry   camps .   The   env i ronmen ta l   conce rns   r e l a t ed  to work  camps  include:  

i )   t he   s to rage   and   hand l ing  of pe t ro leum  products ;  
i i) t he   d i sposa l  of waste   lubes  and  oi ls ;  

i i i )   the   implementa t ion  of a cont ingency   p lan  to d e a l   w i t h   p e t r o l e u m   p r o d u c t   a n d  

hazardous  chemical   spi l ls ;  

iv )   the   d i sposa l  of sol id   wastes;  

V) the   d i sposa l   o f   sewage   and   carnp   l iqu id   was tes ;  
v i>   the   loca t ion  of camps ;  

v i i )   the   t ak ing  of wa te r   fo r   camp   use .  

These   concerns   a re   addressed   be low,   under   four   headings :   Pe t ro leum  Product  

Handling,  Solid Waste, Sewage ,   and   Genera l   Cons idera t ions .  

7.1 Petroleum  Product Handling 

T h e   m a j o r   p r o b l e m s   t h a t   h a v e   b e e n   e n c o u n t e r e d   w i t h   t h e   s t o r a g e  of pe t ro l eum 

p roduc t s   i n   t he   Yukon   i n   t he   pas t   a r e   sp i l i age  of ma te r i a l s   and   imprope r   s to rage   p rac t i ces .  

T h e   s t o r a g e  of these   p roduc t s  i:j addressed  in   Land  Use  Permits ,   and  condi t ions  per ta in  to 
t h r e e   i t e m s  of concern:  

i )   s to rage  of p roduc t s  no c lose r   t han  12 m e t r e s   f r o m  a w a t e r   c o u r s e ;  
i i )   impermeab le   dykes   su r round ing   s to rage   a r eas   con ta in ing   more   t han  4,000 l i t r e s  

(880 gallons); 
i i i )   the   repor t ing  of spills ove r  1700 l i t r e s  (400 gallons)  within 8 hours  of t h e  

mishap. 

In addi t ion ,   i t   i s   sugges ted   tha t   va lves   and   p ip ing  for p e t r o l e u m   s t o r a g e   a r e a s  

comply   wi th   the   regula t ions   under   the   Ter r i to r ia l   Gas   Handl ing   Ordinance .  

The   Envi ronmenta l   Pro tec t ion   Serv ice ,   in   co-ord ina t ion   wi th   indus t ry ,   has   been  

developing  guidel ines   for   the  dyking of pe t ro l eum  s to rage   a r eas   i n   t he   no r th .   The   s e rv i ce  

also o f fe r s   a s s i s t ance  in the   f i e ld  of impermeable   dykes .  

The   p roponen t   shou ld   a l so   be   aware  of the   "Cont ingency   P lan  to  Deal   wi th   Oi l  

and  Hazardous  Chemical   Spi l ls   in   Yukon"  which  is   in   place  under   the  auspices  of t h e  
Yukon  Disas te r   Commit tee .  I t  i s   r ecommended   t ha t   t he   p roponen t   a l so   d raw  up  a conc i se  

cont ingency   p lan  to dea l   wi th   sp i l l s   f rom  the   opera t ion .  
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7.2 Solid Waste Disposal 

Much  considerat ion  has   been  given to the   so l id   was te   d i sposa l   p roblem  in  

Yukon. In the   pas t ,   t he re   have   been   p rob lems   w i th   many   uncon t ro l l ed   d i sposa l   s i t e s   wh ich  

used  unapproved  techniques for d isposa l .   The   use   o f   these   t echniques   usua l ly   resu l t s  in 
blowing  debris   and  wildl i fe   problems.  ,4 sub-commi t t ee  of the  Land  Use  Advisory 

C o m m i t t e e   h a s   p r e p a r e d  a set of guide l ines   for   so l id   was te   d i sposa l   in   smal l   Yukon 

communit ies   which  wil l   hopeful ly   a l leviate   these  problems.   The  Land  Use  Advisory 

Commit tee   has   a l so   adopted   the   po l icy   th2 . t   so l id   was te   (exc luding   bu lky   meta l   was te   and  

bui ld ing   mater ia l s )   be   inc inera ted   in  a fue l - f i r ed   i nc ine ra to r   and   t he   deb r i s   bu r i ed   unde r  

o n e   m e t r e  of c o m p a c t e d  soil. This   po l icy   has   g rea t ly   reduced   the   above-ment ioned  
problems.  In re la t ion  to bulky   meta l   sc rap   and   bu i ld ing   mater ia l s ,   i t   i s   recommended  tha t  

t h e y   b e   r e m o v e d  to the   nea res t   app roved   so l id   was t e   d i sposa l   a r ea .  

7.3 Sewage Disposal 

Sewage   f rom  la rge   work-camp  complexes  in the   Yukon   has   no t   p re sen ted  a 
s igni f icant   p roblem to da te .   The   me thods   fo r   s ewage   d i sposa l   a r e :   s ep t i c   sys t ems   fo r  

sma l l   camps   ( l e s s   t han  10 men)   and   lagoons   for   l a rger   camps .   The   lagoons   a re   usua l ly  

designed  for  100% re t en t ion  of t h e   e f f l u e n t   f o r   t h e   d u r a t i o n   o f   t h e   c a m p  if t h e   c a m p  is to  

b e  of s h o r t   t e r m   ( l e s s   t h a n  6 months)  or seasonal .  If a n   e f f l u e n t   i s  to f l o w   f r o m   t h e  

lagoon,   then  the  proponent   wil l   not   only  need a L.and U s e   P e r m i t   b u t  also a Water Use  

Authorizat ion.  

F o r   c a m p s   i n   m a n y   a r e a s  of the  Yukon,   the  above  phi losophy  plus   back-f i l l ing 
of t h e  i agoon   a f t e r   abandonmen t  of t h e  c a m p  has r e su l t ed   i n   adequa te   s ewage   t r ea tmen t .  

7.4 Camp  Locations 

Frequen t ly ,   t he   l oca t ion  of work-camps is d i c t a t ed   by   i t s   p rox imi ty  to t h e  

pro jec t .   Severa l   cons idera t ions   have   been   used   in   the   pas t  to r e d u c e   t h e   e n v i r o n m e n t a l  

conce rns   a s soc ia t ed   w i th   such   camps .   Fo r   ae s the t i c   pu rposes ,   t he   camps ,   whereve r  

possible ,   have  been a minimum of 100 m e t r e s   f r o m   r o a d s   a n d  a t r e e   s c r e e n   h a s   b e e n   l e f t  

b e t w e e n   t h e   c a m p   a n d   t h e   r o a d .  If possible ,   previously  dis turbed  areas  (i.e. old  borrow 
p i t s )   have   been   u sed   fo r   camp  sites. As wel l ,   camps   have   no t   been   loca ted   wi th in  30 

m e t r e s  of water   bodies .   Final ly ,   considerat ion  has   been  given to camp  loca t ions   i n  

re la t ion  to potab le   water   suppl ies  of suitable size to supply the camp.  
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Al l   t he   above   cons ide ra t ions   a r e   add res sed  in t h e   L a n d   U s e   P e r m i t s   a n d   W a t e r  

Use   Author iza t ions   necessary  Sefore a c a m p   c a n  be es tab l i shed .   This   sec t ion  of t h e  

r epor t   mere ly  skims t h e   s u r f a c e  of t h e   r e q u i r e m e n t s   a n d   o u t l i n e s   t h e   i t e m s  of major  

conce rn  to the   Env i ronmen ta l   P ro tec t ion   Se rv ice .  
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