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1  NTRODUCTI ON 

I n  a  1982 U. S.  Geol og i  ca 1  Survey P ro fess i ona l  paper e n t i t l e d  "E ros i on  

and Sed imen ta t i on  i n  t he  Kenai R iver ,  Alaska",  au tho r  Kevin S c o t t  found and 

i n d i c a t i o n  o f  i n c reased  bank e ros i on  o c c u r r i n g  s i n c e  1977 i n  response t o  

r i v e r - u s e  p r a c t i c e s .  Sco t t  used a e r i a l  photography dated from 1950 t o  3977 

and f i e l d  r econna i  ssance i n  conduct ing t he  s tudy .  By comparing a e r i a l  

pho tography  t a k e n  a f t e r  1977 w i  t h  e a r l i e r  photographs, Sco t t  suggested t h a t  

t h e  i n d i c a t i o n  o f  i nc reased  e r o s i o n  cou ld  be v e r i f i e d .  

I t  was t h a t  sugges t ion  t h a t  s t i m u l a t e d  t h i s  s t udy  and r e p o r t .  The 

o r i g i n a l  s t u d y  p l a n  was t o  ex tend  S c o t t ' s  work by  comparing more r e c e n t  1984 

pho tography  w i t h  t h e  same l o c a t i o n s  i d e n t i f i e d  by S c o t t  as s u b j e c t  t o  

i nc reased  r a t e s  o f  e ros i on .  Th i s  s tudy  p l a n  was l a t e r  extended t o  i n c l u d e  

l o o k i n g  a t  10  a d d i t i o n a l  s i t e s  i d e n t i f i e d  by D i v i s i o n  o f  Parks personne l  as 

s u b j e c t  t o  e r o s i o n ,  and a  f i e l d  reconnaissance o f  t h e  Kenai R i ve r .  

AERIAL PHOTOGRAPHY ANALYSIS 

Most o f  t h e  photography S c o t t  used was made a v a i l a b l e  by t h e  U.S.  

Geo log i ca l  Survey. I n  p l a c e  of  a  Bausch and Lomb zoom t r a n s f e r  Scope used by 

S c o t t ,  t h i s  s t u d y  used a  K a i l  Auto Focus p r o j e c t o r .  The Kai 1  p r o j e c t o r  

worked we1 1  i n  t h i s  a p p l i c a t i o n ,  compensat ing f o r  d i f f e r e n c e s  i n  s c a l e  

between pho tographs .  C e r t a i n  problems a r e  i n h e r e n t  i n  any p h o t o g r a p h i c  wo rk -  

On each pho tograph  s c a l e s  change w i t h  d i s t a n c e  f r o m  t h e  c e n t e r .  

Consequent ly ,  each pho tograph  must be matched by  f e a t u r e s  most n e a r l y  

a d j a c e n t  t h e  channel  r e a c h  b e i n g  mapped. The r e s o l u t i o n  o f  t h e  a e r i a l  

pho tography  i s  such t h a t  sma l l  changes i n  bank p o s i t i o n  may n o t  be mappable- 



F igures  I and 2 dep ic t  two of the  s i t e s  mapped by Sco t t .  The s o l  i d  

l i n e s  r ep resen t  t h e  channel as i t  appeared i n  1977. The d o t t e d  l i n e s  

r e p r e s e n t  channel  l o c a t i o n s  i n  s p e c i f i e d  yea rs .  I n  f i g u r e  1, near  r i v e r  m i l e  

41, o n l y  two areas noted toward the  upstream end o f  the  reach  have shown 

n o t i c e a b l e  e r o s i o n  s ince 1977. F i gu re  2 near r i v e r  m i l e  10 shows a  few areas 

of e r o s i o n  near  t h e  downstream end of  t he  mapped reach. T h i s  reach  i s  under 

t i d a l  i n f l u e n c e ,  and the  bed and bank m a t e r i a l s  a re  t h e r e f o r e  f i n e r  t h a n  

upstream. 

No n o t i c e a b l e  increase of e r o s i o n  r a t e s  o f  s i nce  1977 a r e  v i s i b l e  i n  

these  two s i t e s .  R i ve r s  a re  dynamic systems, bo th  e rod ing  and r e d e p o s i t i n g  

c o n t i n u a l l y .  E ros i on  and d e p o s i t i o n  a r e  mapped a t  b o t h  s i t e s ,  however n o t  a t  

an a p p a r e n t l y  inc reased  r a t e .  A t  some l o c a t i o n s  t h e r e  appeared t o  be more 

e r o s i o n  p r i o r  t o  1977. 

Severa l  more reaches o f  t h e  r i v e r  ment ioned, though n o t  mapped b y  S c o t t ,  

as e x p e r i e n c i n g  p o s s i b l e  inc reases  i n  t h e  e r o s i o n  r a t e s  were n e x t  mapped. 

The r e s u l t s  a r e  shown i n  f i g u r e s  3 and 4 .  F igu re  3 i s  meander 3-H nea r  m i l e  

16. Th i s  sharp meander bend i s  f r e q u e n t l y  ment ioned as one w i t h  b o t h  heavy 

use and heavy e r o s i o n .  S c o t t  uses meander 3H as a  p r ime  example o f  i n c r e a s e d  

e r o s i o n  on t h e  Kenai R i ve r .  S p e c i f i c a l l y ,  S c o t t  d i s cusses  a  number o f  f r e s h  

s l i d e  scars  on t h e  h i g h  banks a t  t h e  o u t s i d e  o f  Meander 3-H.  F i g u r e  3 shows 

t h a t  e r o s i o n  occu r red  on t h e  o u t s i d e  o f  Meander 3-H between t h e  y e a r s  1950 

and 1977, as w e l l  as some p o i n t  b a r  development.  The f i g u r e  a l s o  shows t h a t  

a d d i t i o n a l  e r o s i o n  has occu r red  s i n c e  1977. 
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f i g u r t  3. River  r e a c h  ritirr n i i l c  I t ,  or1 
r r ~ t d r ~ d e r  3-H. 501 i d  1 irle i s  bdrll 
~ ~ c ' s i t i o r ~  i r ,  1 9 7 7 .  F rori, ~ e r l a l  pl-rotos 
I t  t p l l t ~ r - s  s' l f  t t ~ t  t ~ t ~ o h t  o f  t h c  c u t  
tldnl or, t he  o u t s ~ o c  o f  t h e  r;,caridr r 

ill: I E ~ S P ~  ~ r i c t  I9t5. 

f i g u r e  4 .  R i v e r  r ~ a c t ,  n e a r  r r ~ i l e  38, on 
n l ~ d n d e r  1 - P .  b',anj, g r o i n s  art  b u i l t  
i n t o  t h e  r i v e r  a t  t t ~ i s  bend .  



Banks on the  outside of meander bends a re  exactly where r ive rs  a r e  

expected t o  erode.  The inside of meanders i s  where r ive rs  deposit mater ia l .  

The ou t s ide  of meander 3-H i s  inherently unstable.  Photos dating back t o  

1950 c l e a r l y  show high unvegetated banks. Aerial photography a l so  shows a 

d e f i n i t e  progression of abandoned meander scars  migrating toward the  outs ide  

of meander 3-H. The outside of meander 3-H i s  eroding, however, photographic 

ComParis~ns do not show i t  eroding a t  a noticeably f a s t e r  r a t e  s ince  1977. 

Meander 3-6 i s  the sharp meander bend on f igure  3 immediately upstrean 

of meander 3-H. Measurable erosion has occurred near the Poachers Cove t o  

Riverside camper park area .  M O S ~  erosion seems t o  have happened in  the  1950 

t o  1977 time per iod.  A t  Poachers Cove a l a rge  harbor o r  i n l e t  has been 

b u i l t .  These in tense  type of r i ve r  bank a c t i v i t i e s  s t r i p  the  bank of 

vegetat ion and expose po ten t ia l ly  l e s s  erosion r e s i s t a n t  mater ia ls  t o  flowing 

water. Riverside campground has riprapped i t s  bank t o  slow erosion.  

The eros ion being experienced a t  both meander 3-6 and 3-H i s  i n  

loca t ions  eros ion would be expected. The photographic compari sons of 1950 

through 1984 do show t h a t  erosion has occurred.  However, they do not show a 

c l e a r  i nd i ca t i on  of increased erosion s ince  1977. 

Figure 4 i s  meander 1-p near r i v e r  mile 38. This reach was examined 

using a e r i a l  photography because of the  g ro in  const ruct ion on the  i n s ide  of 

the meander. Some a r ea s  of erosion a r e  noted,  with the  most change 



o c c u r r i n g  a f t e r  1977. Some of t h i s  e r o s i o n  may be the  r e s u l t  of g r o i n  

c o n s t r u c t i o n ,  Th i s  reach deserves more d e t a i l e d  s tudy.  

A t  t h e  r eques t  o f  DGGS, D i v i s i o n  of Parks personnel  s t a t i o n e d  on t h e  

Kenai R i v e r  i d e n t i f i e d  a d d i t i o n a l  areas exper ienc ing  bank e ros i on .  A1 1  o f  

these  s i t e s  were examined comparing 1975 and 1984 photography. Only  two o f  

t h e  s i t e s  showed evidence o f  e r o s i o n  i n  t h e  1975 th rough  1984 t i m e  frame. 

Meander 3-F near r i v e r  m i l e  18.5 i s  one of  t h e  areas e rod ing .  Bed and 

bank m a t e r i a l s  become f i n e r  near t h e  l owe r  end of  t h e  r i v e r .  Bank e r o s i o n  

would t h e r e f o r e  be more expected. S l i k o k  Creek, j u s t  upstream from t h e  

e r o d i n g  area,  may a l s o  adverse ly  a f f e c t  e ros i on .  Again, t h e  e r o s i o n  i s  

o c c u r r i n g  on t h e  ou t s i de  of  a  sharp meander bend i n  a  l o c a t i o n  where e r o s i o n  

wou ld  be expected.  

Meander 1-1 a t  m i l e  43 j u s t  downstream o f  t h e  K i l l e y  R i v e r  and Kenai 

Keys area i s  ano the r  l o c a t i o n  where e r o s i o n  occu r red  i n  t h e  1975 t o  1984 t i m e  

p e r i o d .  The unvegetated,  h i g h  ba re  bank appears t o  have grown s l i g h t l y  

t a l l e r  toward  t h e  downstream end of  t h e  bank. No change i n  t h e  p o s i t i o n  a t  

t h e  base o f  t h e  bank i s  n o t i c e a b l e .  

RIVER RECONNAISSANCE 

I n  l a t e  J u l y  o f  1985, DGGS pe rsonne l  t r a v e l e d  t h e  l e n g t h  o f  t h e  r i v e r ,  

f ronl Cooper Landing t o  Kenai .  T h i s  t r i p  was mu1 t i  -purpose i n  n a t u r e ,  l o o k i n g  

a t  t r i b u t a r i e s  f o r  p o s s i b l e  gage s i t e s ,  and assess ing  e r o s i o n .  



Photo $1 i s  a t  the upstream end of  t h e  Kenai Keys area near m i l e  44. 

Th i s  s i t e  was r i p r a p p e d  i n  e a r l y  1985 due t o  e ros i on  which r e p o r t e d l y  

endangered t h e  s t r u c t u r e s  b u i  1  t near  t he  shore. A t  t he  r e s o l u t i o n  a v a i  ] ab l e  

i n  t h e  a e r i a l  photography a n a l y s i s  no e r o s i o n  was apparent.  The l o c a t i o n  of 

t h i s  reach  i s  between two sharp meanders, near t h e  t r a n s i t i o n  fronl t h e  

o u t s i d e  o f  one meander and t h e  i n s i d e  of t h e  nex t .  It i s  ques t i onab le  

whether  e r o s i o n  would be expected a t  t h i s  s i t e .  Thic reach i s  t h e r e f o r e  a  

l i k e l y  c a n d i d a t e  f o r  one i n  which man has induced a  rrlore r a p i d  r a t e  o f  

e r o s i o n .  

The Kenai Keys area rece i ves  heavy boa t  t r a f f i c .  Yet, areas immediate ' ly  

upst ream and downstream of t h e  r i p r a p p e d  reach a re  n o t  expe r i enc ing  any heavy 

e r o s i o n .  The r i v e r  bank i n  t h i s  r each  has been e x t e n s i v e l y  d i s t u r b e d  by man- 

A h a r b o r  o r  i n l e t  has been excavated,  s t r i p p i n g  a p o r t i o n  o f  t h e  bank of  

v e g e t a t i o n  and p o s s i b l y  i t s  n a t u r a l  armor, and expos ing i t  t o  e r o s i o n .  

C l e a r i n g  t h e  1  and f o r  home c o n s t r u c t  i o n ,  and subsequent r e c r e a t i o n a l  

a c t i v i t i e s  on t h e  r i v e r  bank l i k e l y  exposed s t i l l  more bank m a t e r i a l  t o  

e r o s i o n .  I t  appears as if man's a c t i v i t i e s  a long  t h e  shore a r e  t h e  p r i m a r y  

causes of  an apparen t  i nc rease  i n  t h e  r a t e  o f  e r o s i o n .  I f  boa t s  a l o n e  were . 

t o  blame, t h e  e r o s i o n  would l i k e l y  be more widespread.  Boats may, however, 

have aggrava ted  t h e  s i t u a t i o n .  

Photo #2 was t aken  a s h o r t  d i s t a n c e  downstream near  m i l e  43, a t  meander 

1-1. The D i v i s i o n  o f  Parks d e s c r i b e d  t h i s  r each  as a  " s t eep  g r a v e l  s l o p e  

s l i d i n g  down i n t o  t h e  r i v e r " .  A e r i a l  pho tography  s tudy  i n d i c a t e s  t h a t  t h e  

downstream end o f  t h e  bank may have i n c r e a s e d  i n  h e i g h t  from 1975 t o  1984, 

however, t h e r e  was no i n d i c a t i o n  t h a t  t h e  base o f  t h e  bank has moved. 1950 



Photo P 1: Photo taken  near  Kenai Keys near m i l e  44. Note r i p r a p p e d  bank 
and i n l e t  c o n s t r u c t i o n .  

Photo P 2: Photo taken  downstream o f  Kenai Keys, nea r  m i l e  43.  
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photography  a 1  so shows t h i s  bank as bare  and unvegetated. Cut banks such as 

t h i s  a r e  n o t  uncommon i n  r i v e r  systems t h e  s i z e  o f  t he  Kenai. 

Photo P3 was taken a t  t h e  R i v e r s i d e  Campground near m i l e  17.  T h i s  reach 

of t h e  r i v e r ,  l i ke much of t h e  lower  r i v e r ,  rece ives  heavy use.  Foot  and 

b o a t  t r a v e l  a r e  a m p l i f i e d  a t  t h i s  l o c a t i o n  due t o  the  ex i s t ence  o f  t h e  camper 

Park .  The owner o f  the  camper park  has r i p rapped  t he  bank t o  t r y  and slow 

f u r t h e r  e r o s i o n .  L i k e  t he  r i p r a p  used near t h e  Kenai Keys, t h i s  m a t e r i a l  was 

n o t  l a r g e  and m i g h t  f a i l  a t  peak f lows.  

T h i s  i s  ano the r  l o c a t i o n  where one would expect t o  f i n d  e r o s i o n .  Large 

P o r t i o n s  o f  t h e  banks have been s t r i p p e d  o f  v e g e t a t i o n  and ar f l lo r ing,  and 

Poachers Cove has excavated a harbor .  The r e s u l t  i s  t h a t  l a r g e  p o r t i o n s  of 

t h e  banks a r e  exposed t o  f l ow ing  wate r .  Boat t r a f f i c  has p r o b a b l y  aggravated 

t h e  s i t u a t i o n  wh ich  l i k e l y  began due t o  man's on-shore a c t i v i t i e s .  

Photo #4 i s  t h e  o u t s i d e  of  meander 3-H, near  r i v e r  m i l e  16. Severa l  of 

t h e  houses v i s i b l e  i n  t h e  pho to  have been c o n s t r u c t e d  i n  c l o s e  p r o x i m i t y  t o  

t h e  edge o f  t h e  bank. The owners o f  one o f  t h e  p i c t u r e d  houses have taken  

measures t o  t e r r a c e  and p l a n t  g rass  immed ia te ly  i n  f r o n t  o f  t h e i r  house t o  

t ry  and s t a b i l i z e  t h e  bank. 

T h i s  meander bend i s  one o f  t h e  more c o n t r o v e r s i a l  on t h e  r i v e r .  S c o t t  

has i d e n t i f i e d  i t  as one i n  wh ich  man's r i v e r  use p r a c t i c e s  may have 

i n c r e a s e d  t h e  r a t e  o f  e r o s i o n .  A e r i a l  photography c l e a r l y  shows a  

P r o g r e s s i o n  o f  abandoned meander sca rs  on t h e  i n s i d e  o f  t h e  meander, which 

i n d i c a t e  a  m i g r a t i o n  o f  t h e  channel  toward  t h e  o u t s i d e  o f  t h e  meander. Th i s  



P ~ l c ) t ( ~  - - f 3: Photcj t ake r ,  o f  R i v e r s i d e  Carnppground, n e a r  m i l e  1 7 .  N o t e  r i p - r a p  
C r r h e a v y  use .  

F'hato f 4 :  Pho to  t a k e n  on t h e  o u t s i d e  o f  meander 3-H, n e a r  m i l e  16. 
- ---- 



Process  o f  e r o d i n g  t he  ou ts ide  of t he  meander and depos i t i ng  on t h e  i n s i d e  of 

t h e  me@nder began l ong  be fo re  man's i n t e n s e  use. 

CONCLUSIONS 

The most s i g n i f i c a n t  observa t ions  from bo th  f i e l d  and a e r i a l  photo 

s t u d i e s  i s  t h e  o v e r a l l  remarkable s t a b i l i t y  of t he  Kenai R ive r .  S c o t t  

r e c o g n i z e d  t h e  r i v e r  t o  be u n d e r f i t ,  a  c o n d i t i o n  which i t s e l f  suggests  

s u b s t a n t i a l  s t a b i l i t y .  

A t  some i s o l a t e d  l o c a t i o n s  on t h e  r i v e r  e r o s i o n  may indeed be 

P r o g r e s s i n g  a t  a  f a s t e r  r a t e  than if man were n o t  p resen t  i n  l a r g e  number. 

However t h e  Kenai  R i ve r ,  l i k e  a l l  r i v e r s ,  has a  n a t u r a l  background r a t e  of 

e r o s i o n .  Most o f  t h e  e ros i on  c u r r e n t l y  be ing  seen on t h e  Kenai R i v e r  can 

p r o b a b l y  be c o n t r i b u t e d  t o  t he  background r a t e .  Man has undoub ted ly  a f f ec ted  

t h e  r a t e  o f  e r o s i o n ,  b u t  q u a n t i f y i n g  what p o r t i o n  of e r o s i o n  i s  due t o  man's 

a c t i v i t i e s  a n d  w h a t  p o r t i o n  i s  due t o  n a t u r e  may be an imposs ib l e  q u e s t i o n  t o  

answer. However, i t  does appear from t h i s  s tudy  t h a t  man's impac ts  a r e  

s m a l l ,  and i s o l a t e d .  


