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CHANNEL EROSION SURVEYS ALONG THE TAPS ROUTE, ALASKA, 1977 

- --- - - 

Fy Rober t  M. L o e f f l e r  and Joseph M. Ch i l de rs  

ABSTRACT 

Channel surveys were made a long  t h e  TAPS r o u t e  d u r i n g  1977 a t  t h e  
same 28 s i t e s  t h a t  were s t u d i e d  i n  1976. I n  a d d i t i o n ,  a  new s i t e  a t  p i p e l i n e  
m i l e  22 near  Deadhorse (a l ignment  No. 134) a long  t he  Sagavanirktok R i v e r  
was p u t  under s u r v e i l l a n c e .  Except f o r  changes wrought by t he  complet ion 
o f  cons t ruc t i on ,  most o f  t h e  s i t e s  showed very  l i t t l e  change. S i g n i f i c a n t  
events  inc lude :  v i r t u a l  comple t ion  o f  a1 1 c o n s t r u c t i o n  a c t i v i t i e s  a long  
t h e  p i p e l i n e ,  t h e  p i p e l i n e  s ta r t - up ,  and t he  breakup f l o o d  a long t h e  
S a g a ~ a n i r k ~ o k  R i v e r  which breached many r i v e r - t r a i n i n g  s t r u c t u r e s .  I n  
genera l ,  1977 saw heavy f l ood ing  on t he  streams d r a i n i n g  t he  n o r t h  and 
south s lopes of  t h e  Brooks Range and moderate f l o o d i n g  on streams f u r t h e r  
south.  

A e r i a l  photogrammetric surveys were used aga in  i n  1977 on t h e  same 
seven s i t e s  as i n  1976. Resu l ts  document t h e  a p p l i c a b i l i t y  o f  t h e  method 
f o r  channel e ros ion  s tud ies ,  e s p e c i a l l y  those on l a r g e  b ra ided  r i v e r s .  
However, i t  r e q u i r e s  eng ineer ing  judgement and personal knowledge o f  t he  
p a r t i c u l a r  s i t e  t o  avo id  be ing  o c c a s i o n a l l y  l e d  t o  i naccu ra te  conc lus ions.  

INTRODUCTION 

Th i s  r e p o r t  i s  t he  1977 chap te r  of a  long- term e f f o r t  t o  document 
bo th  n a t u r a l  and cons t ruc t ion- induced  change a t  se lec ted  stream c ross ing  
s i t e s  a long  t he  t rans-Alaska p i p e l i n e  system (TAPS) rou te .  I t  con ta ins  
i n f o r m a t i o n  ob ta ined  du r i ng  t h e  p a s t  yea r  i n  a s tudy o f  channel e ros ion  
a long  t h e  TAPS r o u t e ,  Th is  yea r  29 s i t e s  were i n v e s t i g a t e d .  With t h e  
excep t ion  o f  t h e  Sagavani rk tak F i v e r ,  a l l  were i n v e s t i g a t e d  du r i ng  p rev ious  
years .  Prev ious i n v e s t i g a t i o n s  f o r  t h i s  s tudy and background i n f o r m a t i o n  
f o r  t h i s  r e p o r t  a r e  conta ined i n  r e p o r t s  by B r i c e  (1971 ) ,  Ch i l de rs  (1972, 
1974, 1975), Ch i l de rs  and Jones (1975), and Doyle and Ch i l de rs  (1975, 1976). 

The yea r  1977 saw the  s t a r t u p  of t h e  p i p e l i n e .  Cons t ruc t i on  a c t i v i t i e s  
cons i s ted  p r i m a r i l y  o f  berm c o n s t r u c t i o n  and bank p r o t e c t i o n  a long  t h e  
n o r t h e r n  sec t i ons  o f  t h e  rou te ;  w i t h  a few except ions,  t h i s  has now been 
completed. The 1976-1977 w i n t e r  was unusua l l y  m i l d  and t h e  s p r i n g  and 
summer f l o o d s  were unusua l l y  moderate. Consequently, l i t t l e  e ros ion  was 
recorded a t  t h e  channel e ros ion  s i t e s .  Those changes which d i d  occur  were 
g e n e r a l l y  t h e  r e s u l t  of c o n s t r u c t i o n  of r i v e r - t r a i n i n g  s t r u c t u r e s  o r  o f  
subchannel m i g r a t i o n  i n s i d e  b ra ided  f l oodp la i ns .  

A number o f  s i g n i f i c a n t  events have occurred a t  t he  channel e ros ion  
s i t e s  s i nce  t h e  1976 surveys. Snowmelt produced a s p r i n g  breakup f l o o d  
on t h e  Sagavani rk tok R i v e r  which measured 29,550 f t 3 / s  on June 5 a t  t h e  



USGS gaging s t a t i o n  near Sagwon and caused many f a i l u r e s  on the  spur 
d i k e  f i e l d s  on t h a t  r i v e r .  I t was the  l a r g e s t  f l o o d  of the  seven-year 
record  kept  by the  USGS. Moderate r a i n  on snow produced l a r g e  f l oods  on 
those streams d r a i n i n g  the  south s lope o f  the  Brooks Range. The Nat ional  
Oceanic and Atmospheric Admini s t r a t i o n  weather s t a t i o n  a t  B e t t l  es recorded 
0.57 i n .  o f  r a i n  on May 31. On the  same day, a record  f l o o d  o f  19,120 f t 3 / s  
was recorded a t  t h e  Middle Fork Koyukuk R iver  gage near Wiseman. The 
f o l l o w i n g  day, record  f l oods  were measured on the  Jim River,  12,400 f t 3 / s  
and on Prospect Creek, 3,800 f t 3 / s .  Only moderate f lood ing  occurred on 
drainages f u r t h e r  south. An except ion i s  the  Gulkana R iver  where a 
record  f l o o d  o f  9,172 f t 3 / s  was measured on June 2 a t  t he  gage a t  Sourdough. 
An unusual ly  l a r g e  i c i n g  was observed a t  the  Hammond River  c ross ing  s i t e  
b u t  caused l i t t l e  o r  no eros ion.  Over 6 f t of scour was measured a t  the  
c e n t e r l i n e  cross sec t i on  o f  t he  Salcha R iver  du r ing  the  breakup f l o o d  
i n  May. 

Th is  y e a r ' s  t reatment  o f  events on l a r g e  bra ided r i v e r s  i s  somewhat 
d i f f e r e n t  than i n  previous years. Experience has shown t h a t  on these 
r i v e r s  v e r t i c a l  scour o r  depos i t i on  i s  n e g l i g i b l e  except, perhaps, i f  
measured dur ing a f lood. Visual  inspect ions  a t  normal o r  low f l ow  a re  
a l l  t h a t  i s  needed t o  i nsu re  t h a t  t he  thalwegs a re  a t  t h e i r  c h a r a c t e r i s t i c  
depths o f  approximately 3-5 fee t .  The s i g n i f i c a n t  changes occur through 
l a t e r a l  e ros ion  and changing b r a i d i n g  pa t te rns .  A p l a n i m e t r i c  presentat ion,  
there fore ,  conveys more in fo rmat ion  than the  usual cross sec t ion .  For 
t he  photogrammetr~c s i t e s  a t  Lowe River,  De l ta  R iver  a t  Flood Creek, and 
Tsina R ive r  a t  Ptarmigan, p l a n i m e t r i c  maps f o r  1976 and 1977, r a t h e r  
than cross sect ions, a re  used t o  d i s p l a y  the changes. The photogrammetric 
cross sec t ions  were obtained, b u t  these cross sec t ions  extend o n l y  t o  
t h e  water l e v e l  a t  t he  t ime o f  t he  survey. During pas t  years, t he  cross 
sec t ions  were completed by o n - s i t e  surveys o f  t he  thalweg; t h i s  was n o t  
done i n  1977. I n  many o f  t h e  non-braided r i v e r s  where v e r t i c a l  e ros ion  
was judged n o t  t o  be a problem, the  thalweg was a l so  n o t  surveyed. 

Photogrammetric surveys were completed i n  1977 a t  the  same seven 
s i t e s  as i n  1975 and 1976. The r e s u l t s  were scaled stereomodels, se lec ted  
cross sect ions,  and p l a n i m e t r i c  maps showing the  l o c a t i o n s  of subchannels 
and o the r  impor tan t  features.  Resul ts  from t h i s  and the  previous two 
years o f  photogrammetric surveys cont inue t o  show t h a t  photogrammetry i s  
a useful  technique f o r  channel e ros ion  s u r v e i l  lance, p a r t i c u l a r l y  on 
wide, i r r e g u l a r  floodways. 

I t  i s  a t  t imes d i f f i c u l t  t o  o b t a i n  conrparable cross sec t ions  a t  the  
same l o c a t i o n s  on repeated stereomodels so t h a t  channel changes can be 
measured. The d i f f i c u l t y  i n  r e l o c a t i n g  the  cross sec t i on  i s  caused by 
n o t  having es tab l ished cross s e c t i o n  end p o i n t s  t h a t  can be p r e c i s e l y  
l oca ted  on each y e a r ' s  a i r  photos. Th is  problem, and occasional unexplained 
minor inaccuracies o f  t h e  stereomodels, necess i ta te  the  use of engineering 
judgement and f i e l d  experience i n  i n t e r p r e t a t i o n s .  

A l l  o f  t he  s i t e s  s tud ied  i n  t h i s  repo r t ,  except f o r  the  Sagavanirktok 
River ,  Middle Fork Koyukuk R iver  near Coldfoot,  K l u t i n a  R iver  and Castner 



Creek s i t e s ,  were surveyed dur ing  1977. A l l  f i e l d  data a re  on f i l e  a t  
t h e  Alaska D i s t r i c t  O f f i c e  o f  t he  Water Resources D i v i s i o n ,  U.S. Geological  
Survey, i n  Anchorage. 

Except f o r  t h e  photogrammetr ica l ly  surveyed s i t e s ,  a e r i a l  photography 
i n  t h i s  r e p o r t  was taken by A i r  Photo Tech under c o n t r a c t  t o  t he  U.S. 
Geologica l  Survey o r  t o  Alyeska P i p e l i n e  Serv ice  Company. The photogrammetric 
surveys were conducted by Nor th P a c i f i c  A e r i a l  Sdrveys. 

We would 1 i ke t o  acknowledge t h e  cooperat ion of Alyeska Pipe1 i ne 
Serv ice  Company which furn ished some of t he  photographs and cons t ruc t i on  
da ta  used i n  t h i s  r e p o r t .  

Channel cross sec t ions  i l l u s t r a t e d  i n  t he  r e p o r t  a r e  viewed as 
1  ooki  ng downstream. On t h e  a e r i a l  photos, t he  upstream 1 eft-bank endpoint  
i s  l abe led  No. 1, t h e  upstream r igh t -bank  endpoint i s  No. 2, t he  downstream 
l e f t - b a n k  endpoint  i s  No. 3, and the downstream r igh t -bank  endpoint i s  
No. 4, 

Table 1 summarizes t h e  f i nd ings  a t  28 s i t e s  f o r  1977 (Sagavanirktok 
R ive r  s i t e  n o t  inc luded] .  Locat ions of t he  29 channel e ros ion  survey 
s i t e s  a r e  shown i n  f i g u r e  1. 
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EXPLANATION --- 
Trans-Alaska p i p e l i n e  

1. Sagavani rk tok R i v e r  
2, Snowden Creek 
3. D i e t r i c h  R i v e r  
4. M idd le  Fork Koyukuk R i v e r  
5. Hammond R i v e r  
6. M idd le  Fork Koyukuk R i v e r  
7. M idd le  Fork Koyukuk R i v e r  
8. South Fork Koyukuk R i v e r  
9. J im R i v e r  

10. Prospect  Creek 
11. Kanut i  R i v e r  
12. Hess Creek 
13. Chatanika R i v e r  
14. Salcha R i v e r  
15. F lood Creek 
16. D e l t a  R i v e r  
17. Castner Creek 
18. D e l t a  R i v e r  
19. Gulkana R i v e r  
20. T a z l i n a  R i v e r  
21 . K l  u t i  na R i v e r  
22, Tonsina R i v e r  
23. T i e k e l  R i v e r  
24. T i e k e l  R i v e r  
25. Ts ina R i v e r  
26. Ts ina  R i v e r  
27 .  Ts ina  R i v e r  
28. Sheep Creek 
29. Lowe R i v e r  

F igu re  1. -- Channel e ros ion  survey s i t e s  a long  the  Trans-Alaska p ipe1  ine .  

4 



Table 1 .--Chann& moclivn nutlvey RUUUA, 7977 .  

[ A  nega t i ve  va l ue  i n d i c a t e s  e ros ion .  A p o s i t i v e  va lue  i n d i c a t e s  d e p o s i t i o n  
o r  c o n s t r u c t i o n - r e l a t e d  channel c o n s t r i c t i o n .  Note t h a t  much o f  t h e  bank 
e r o s i o n  need n o t  have taken  p l ace  below t h e  normal f l o w  o r  f l o o d  s tage  o f  t h e  
r i v e r .  An example i s  berm c o n s t r u c t i o n  where much o f  t he  c o n s t r i c t i o n  shown 
i n  t h e  t a b l e  occur red  above t h e  b a n k f u l l  stage. 

- - - -- - 

Maximum Net  Change S ince  1976 Survey 

Thalweg Bank 
S i t e  E l e v a t i o n  Eros ion  Remarks 

( ft ( f t 1 

Snowden Creek - 3 Scour a t  t h e  upstream sec t i on .  
Berm c o n s t r u c t i o n  caused c o n s t r i c -  
t i o n  a t  t h e  c e n t e r  l i n e .  

D i e t r i c h  R i v e r  + 3 Berm c o n s t r u c t i o n  a t  t h e  upstream 
sec t i on .  

1,I.F. Koyukuk R. - 5 
a t  Hammond R i v e r  

C o n s t r u c t i o n - r e l a t e d  c e n t e r l i n e  
changes and a r e c o r d  breakup f l o o d .  

Hammond R i v e r  + 3 C o n s t r u c t i o n - r e l a t e d  changes i n  
t h e  c e n t e r l i n e  and upstream sec t i ons .  

M.F. Koyukuk R.  0 
near  Wiseman 

Berm c o n s t r u c t i o n  a t  t h e  c e n t e r l i n e ,  
and a r eco rd  breakup f l o o d .  

M.F. Koyukuk R.  - - 
near  C o l d f o o t  

The zone of i n t e n s e  e r o s i o n  has 
s h i f t e d  approx imate ly  1,400 f t  
downstream f rom s i t e  A.  

S.F. Koyukuk R. - - Minor  changes i n  t h e  c e n t e r l i n e  
and downstream sec t i ons .  

J i m  R i v e r  -4 Complet ion o f  c o n s t r u c t i o n  a l ong  
the center1 i ne. 

Prospec t  Creek - - Access b r i d g e  removed; misce l laneous 
grad ing.  

Kanu t i  R i v e r  - - Dikes cons t ruc ted  on c e n t e r l i n e ;  
misce l laneous g rad ing .  

Hess Creek + 2 

Chatan i  ka R i  ve r  - 2 

Overhead c ross i ng  completed. 

Changes i n  t he  downstream sec t i on .  
Temporary access b r i d g e  removed. 

Salcha R i v e r  - 6 

F lood  Creek 0 

Meander i s  n a t u r a l l y  widening.  

Downstream o f  c e n t e r l i n e ,  channel 
i s  s h i f t i n g  s l i g h t l y .  



[A negat ive  value i nd i ca tes  eros ion.  A p o s i t i v e  value i n d i c a t e s  depos i t i on  
o r  cons t ruc t i on - re la ted  channel c o n s t r i c t i o n .  Note t h a t  much o f  t he  bank 
eros ion need n o t  have taken p lace below the  normal f l o w  o r  f lood stage o f  t he  
r i v e r .  An example i s  berm cons t ruc t i on  where much o f  the  c o n s t r i c t i o n  shown 
i n  the  t a b l e  occurred above the  b a n k f u l l  stage.] 

Maximum Net Change Since 1976 Survey 
-- 

Thalweg Bank 
S i t e  E leva t i on  Erosion 

( f t )  ( f t )  
Remarks 

Del t a  R iver  
a t  Flood Creek 

Two cons t ruc t i on  d ikes washed out ;  
f l o w  no longer a t  l e f t  bank. Much 
d i k e  cons t ruc t ion .  

Castner Creek 
a t  Lower M i l l e r  
Creek 

Overhead c ross ing  completed. 

De l ta  R iver  a t  
Phelan Creek 

Subchannels cont inue t o  wander. 

Gul kana R ive r  Natura l  changes. 

Center1 i n e  cross sec t i on  re1 ocated. Tazl i na R i  v e f  

No cross sect ions obtained. K l u t i n a  R ive r  

Brush c u t t i n g  along the  access pad. Tonsina R iver  

T ieke l  R i ve r  
a t  T ieke l  

New Richardson Highway al ignment 
being constructed nearby. 

New Richardson Highway a1 ignment 
a longside c e n t e r l  i ne .  

T ieke l  R i ve r  
near T i  ekel 

D i k ing  on the  r i g h t  bank o f  the  
c e n t e r l  ine.  

Tsina R ive r  
near T i  ekel 

Tsina R ive r  
near Ptarmigan 

Upstream cross sec t i on  re loca ted.  

Ts ina R ive r  
a t  Ptarmigan 

Subchannels cont inue t o  wander. 

Cons t r u c t i o n - r e l a t e d  changes a t  the  
c e n t e r l i n e  sec t ion .  

Sheep Creek 

Lowe Creek D ik ing  around the  c e n t e r l i n e  and 
eros ion  a t  the  upstream cross 
sect ion,  r i g h t  bank. 



Sagavani r k t o k  R ive r  a t  A1 ignment No. 134 near Deadhorse 

Locat ion.--Lat 6g058', long 14B044', i n  W% secs.: 18,19; E% secs. : 

8,17,20, T.7 Nay R.14 E m ,  16 mi south o f  Deadhorse, and 16 m i  Nor th 

o f  F r a n k l i n  B lu f f  a i r s t r i p  al ignment No. 134. 

[Sagavanirktok (0-31, 1:63,360, U.S. Geological Survey map.] 

1977 Survei l lance.--The authors '  i n t e r e s t  was drawn t o  t h i s  s i t e  because 

of t h e  problems encountered du r ing  the  sp r ing  breakup f l o o d  i n  

June 1977. Documentation o f  these problems can i l l u s t r a t e  some o f  

t h e  dangers which may be found i n  cons t ruc t i on  on a r c t i c  bra ided 

r i v e r s  . 
F igure  2 shows al ignment No. 134 on t h e  Sagavanirktok R iver  

near Deadhorse on August 31, 1969, p r i o r  t o  cons t ruc t ion .  The pipe- 

1  i n e  r o u t e  and t h e  seven spur d ikes a re  a l so  shown. I t  i s  ev ident  

t h a t  t he  charac ter  o f  t h e  r i v e r  changes d ramat i ca l l y  i n  the  reach 

shown i n  t h e  photo. The f l o o d p l a i n  expands from a w id th  o f  6,000 f t  

upstream t o  15,000 ft downstream, and the  s lope of the r i v e r  p r o f i l e  

decreases, bo th  of which he lp  produce a more i n t r i c a t e  b r a i d i n g  

p a t t e r n  (Alyeska Pipe1 i n e  Serv ice Co., w r i t t e n  comnun., 1974). Note 

t h a t  t he  major conveyance f o r  t he  r i v e r  f lows near the  r i g h t  bank, 

b u t  t h a t  a major  subchannel f lows near the  l e f t  bank, along the  

p i p e l i n e  r ight-of-way. The dark grey vegetated i s l ands  i n s i d e  the  

f l o o d  p l a i n  i n d i c a t e  t h a t  t he  r i v e r  mainta ins much o f  i t s  s p l i t -  

channel charac ter  du r ing  h igher  stages. 

F igure  3 i s  a  smal l -scale photograph o f  the  p i p e l i n e  r i g h t -  

of-way on June 10, 1977, f o l l o w i n g  the  June 5 peak o f  the  sp r ing  

breakup f lood. The spur d ikes and the  approximate l o c a t i o n  o f  the  

ma te r ia l  s i t e s  a r e  shown i n  the  f i g u r e .  Spur d ikes No. 2, No. 3, and 

No. 4  s t r e t c h  from the  l e f t  bank t o  a  vegetated i s l and ,  damming the  

subchannels. Note t h a t  o n l y  d ikes No. 1 and No. 7 remain i n t a c t ;  t he  

o thers  have been breached: 



Figure 2.--Sagavanirktok R i v e r  at Alignment No. 134 near Deadhorse, August 31, 1969. 
A I R  P H O T O  T E C H  



Spur No. 2 breached i n  1 l o c a t i o n  
Spur No. 3 b-reached i n  2 l o c a t i o n s  
Spur No. 4 breached i n  3 l o c a t i o n s  
Spur No. 5 breached i n  3 l o c a t i o n s  
Spur No. 6 i n t e n t i o n a l l y  breached 

F i g u r e  4 shows spur  No. 3 ( cen te r  o f  t h e  pho to )  on June 6, one day 

a f t e r  peak d ischarge.  

The breached spur  d ikes  a t  l e a s t  p a r t i a l l y  dammed o f f  t h e  

subchannel and were overtopped and p a r t i a l l y  washed ou t .  They f a i l e d  t o  

f o r c e  t h e  r i v e r  t o  develop adequate f l o o d  conveyance elsewere i n  t h e  

f l o o d  p l a i n .  

F i gu re  5 shows a c ross  s e c t i o n  o f  t h e  Sagavani rk tok R i v e r  

j u s t  downstream f rom spur  No. 3. The f i g u r e  d i s p l a y s  a t y p i c a l  wide, 

f l a t  p r o f i l e  o f  b ra i ded  r i v e r .  The p i p e l i n e  des ign f l o o d  s tage o f  

approx imate ly  173 ft and t h e  June 1977 f l o o d  s tage o f  approx imate ly  

177 ft a r e  shown. Spur No. 3, j u s t  downstream, i s  p r o j e c t e d  on to  t h e  

cross sec t ion .  The average f a l l  f o r  t h i s  s e c t i o n  o f  t h e  r i v e r  i s  

0.00174 f e e t  p e r  f o o t .  

The spur  d i kes  were designed t o  p r o t e c t  t h e  p i p e l i n e  f rom t h e  

p i p e l i n e  des ign f l o o d  o f  122,000 f t 3 / s .  The peak d ischarge  a t  t h e  spur  

d i k e  f i e l d  i s  n o t  known. S i x t y  m i l e s  upstream a t  t h e  USGS gaging 

s t a t i o n ,  Sagavanirktok R i v e r  near Sagwon, which i s  above t h e  conf luence 

o f  t h e  Ivashak R i v e r  and severa l  sma l l e r  t r i b u t a r i e s ,  t h e  peak d ischarge  

was 29,500 f t 3 / s  on June 5. Th is  was the  l a r g e s t  f l o o d  i n  t he  s t a t i o n ' s  

seven-year h i s t o r y .  Even though t h e  stage was h ighe r  than a n t i c i p a t e d ,  

i t  i s  h i g h l y  u n l i k e l y  t h a t  t h e  d ischarge  a long  a l ignment  No. 134 approached 

t h a t  o f  t h e  p i p e l i n e  des ign f lood. 







Snowden Creek near D i e t r i c h  Camp 

Location.--67"44'20", l ong  149"45'10", i n  SWL sec.26, T.34 N., R.10 W., 

0.5 mi upstream from mouth of D i e t r i c h  River ,  and about 25 m i  

nor theas t  o f  Wiseman. 

[Chandalar (C-6) 1 :63,360, U.S. Geologica l  Survey map. 1 

1977 Surve i l lance .  - -F igure 6 shows the  Snowden Creek c ross ing  s i t e  on 

J u l y  12, 1977. Dur ing t h e  p a s t  year, p r o t e c t i v e  r i p - r a p  has been 

i n s t a l  1 ed around the center1 i ne. 

The c ross ing  s i t e  was resurveyed on both  May 21 and September 16, 

1977. I n  May, changes were found i n  t h e  upstream cross s e c t i o n  and 

changes due t o  t he  complet ion of cons t ruc t i on  were found i n  t h e  

c e n t e r l i n e  sec t ion .  I n  add i t ion ,  t he  September survey showed t h a t  

upstream thalweg had deepened s ince  May ( f i g .  7 ) .  The peak 

d ischarge of J u l y  31, 1976, was measured by i n d i r e c t  methods on 

May 21, 1977, a t  a s i t e  about 0.5 m i  upstream from the  p i p e l i n e .  

The peak d ischarge was 460 f t 3 / s  o r  about 30 ( f t 3 / s ) /m i2 .  



Figure 6. -- Snowden Creek near Dietrich camp, July 1 2 ,  1977 
A I R  P H O T O  TECH 
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Fiaure 7. -- Cross sec t ions  o f  Snowden Creek near  Dietrich Camp. 



D i e t r i c h  R iver  a t  B e t t l e s  R ive r  

Locat ion.--Lat 67"38'40", l ong  144O44'20", i n  NE% sec.35, T.33 F i . ,  R.10 W., 

0.5 m i  upstream from B e t t l e s  River ,  and about 15 m i  nor theas t  of 

W i  seman. 

[Chandalar (C-6) 1 :63,360, U.S. Geological Survey map. ] 

1977 Survei l lance.- -F igure 8 shows the  D i e t r i c h  R iver  s i t e  on J u l y  12, 1977. 

During t h e  l a s t  year, r i p - r a p  has been i n s t a l l e d  along the  r i g h t  bank 

o f  t h e  cen te r l i ne .  

The s i t e  was resurveyed on May 19, 1977. No r e l i a b l e  datum was 

es tab l ished f o r  t h i s  y e a r ' s  c e n t e r l i n e  sect ion;  thus i t  cannot be 

r i g o r o u s l y  compared t o  l a s t  yea r ' s .  However, i t  i s  ev ident  t h a t  the  

cons t ruc t i on  a c t i v i t i e s  have changed the  sec t i on ' s  shape considerably. 

Both the  upstream and the  highway b r i dge  sec t i on  have a l so  changed 

( f i g .  9 ) .  No survey was taken on the  downstream sec t ion .  



Fiqure  8. -- Dietrich River a t  Bettles River, July 12, 1977. 
A I R  PHOTO TECH 
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Figure 9. -- Cross section o f  Dietrich River at Bettles River .  
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Middle Fork Koyukuk R ive r  a t  Hamrnond R iver  

Locat ion.--Lat 67O27'45", long  150°01 '20", i n  SE& sec.33, T.31 N., R . 1 1  W., 

0.3 m i  upstream from Hammond River ,  and 4.3 mi nor theas t  o f  Wiseman. 

[Wiseman (B-1 ) 1 :63,360, U.S. Geological  Survey map.] 

1977 Survei l lance.- -F igure 10 shows the  Middle Fork Koyukuk R ive r  a t  t he  

Hammond R ive r  c ross ing  s i t e  on J u l y  12, 1977. A p r o t e c t i v e  d i k e  

extending from the  r i g h t  bank o f  t he  Middle Fork o f  t h e  Koyukuk t o  t h e  

l e f t  bank of t he  Hammond R ive r  has been completed, A d i ke  has been 

cons t ruc ted  on the  l e f t  bank, extending f rom above t h e  c e n t e r l i n e  

t o  t h e  haul road. I n  add i t i on ,  f i l l  which extended o u t  f rom the  

l e f t  bank o f  t he  center1 i n e  has been removed by eros ion.  

The s i t e  was resurveyed on May 19, 1977. A l l  c ross sec t ions  a re  

s i g n i f i c a n t l y  changed. Cons t ruc t ion  a c t i v i t i e s  have r a d i c a l l y  

c o n s t r i c t e d  the  c e n t e r l i n e  and helped deepen t h e  thalweg t o  more 

than 5 ft. The thalweg of t h e  downstream sec t i on  has been s l i g h t l y  

deepened ( f i g .11 ) .  

The breakup f l o o d  peak occurred May 31, 12 days a f t e r  t he  

s i t e  was surveyed. The peak discharge co inc ided w i t h  r a i n f a l l  i n  

t h e  area. The Nat ional  Oceanic and Atmospheric Admin i s t ra t i on  

weather s t a t i o n  a t  B e t t l e s  recorded 0.57 i n .  o f  r a i n  on May 31. 

The 19,120-ft3/s peak was the  l a r g e s t  o f  the s t a t i o n ' s  seven years 

o f  record. 



Fiaure 10. -- Middle Fork Koyukuk R i ve r  a t  Hammond River and 
Hamond River near Wiseman, July  12, 1977. A I R  PHOTO TECH 
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Figure 11. -- Cross sections o f  the Middle Fork Koyukuk River at Hammond River. 



Hammond R ive r  near Wiseman 

Locat ion. - -Lat  67"27'45", long  150°02'00", i n  SE% sec.32, T.31 N., R . l l  W., 

0.2 m i  upstream f rom mouth a t  Middle Fork Koyukuk River ,  and 

4.0 mi nor theas t  o f  Wiseman. 

[Wiseman (B-1) 1  :63,360, U.S. Geological  Survey map.] 

1977 Surve i l lance . - -F igure  10 shows t h e  Hammond R ive r  c ross ing  s i t e  on 

J u l y  12, 1977. A p r o t e c t i v e  d i k e  has been completed on t h e  l e f t  

bank of t he  r i v e r ,  F i l l  extending o f f  t h e  r i g h t  bank of t h e  center -  

1 i ne has eroded. 

F igu re  12 shows an a c t i v e  i c i n g  i n  progress on March 23, 1977. 

On-s i te  observat ions i n d i c a t e d  t h a t  t he  i c i n g  was caused by the  

highway b r i d g e  f o r  t h e  haul road. Th is  year's survey i n d i c a t e d  

t h a t  t h e  i c i n g  caused 1 i t t l e  o r  no eros ion.  

The c ross ing  s i t e  was resurveyed on September 16, 1977. 

F igure  13 shows t h e  changes i n  t he  three surveyed sect ions.  The 

thalwegs o f  a l l  t h ree  sec t ions  have become shal lower by over 2.5 

ft. No survey was made on the  downstream sec t i on  t h i s  year .  



Figure 12.--Icing in progress on the Hammond River near Wiseman, March 23, 1977. 
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Figure 13. -* Cross sec t ions  o f  the Hammond Rive r  near Wiseman, cont inued. 
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Figure 13. -- Cross sections o f  t h e  Hammond River  near Wiseman, continued. 



Midd le  Fork Koyukuk R ive r  near Wiseman 

Locat ion.  - -La t  67O26' 05", l ong  150°04' 45", i n  SE% sec. 7, T. 30 N. , R. 11 W., 

1.5 m i  upstream from Wiseman and 2.5 m i  downstream from the Hammond 

R iver .  

[Wiseman (B-1) 1:63,360, U.S. Geological  Survey map.] 

1977 Surve i l lance . - -F igure  14 shows the  Middle Fork Koyukuk R ive r  near 

Wisernan c ross ing  s i t e  on J u l y  12, 1977, As noted i n  t he  d iscuss ion  

o f  t h e  Midd le  Fork Koyukuk R ive r  a t  Hammond R ive r  s i t e ,  a record  

f l o o d  occurred on t h i s  r i v e r  du r i ng  sp r i ng  breakup. During the  

l a s t  year,  cons t ruc t i on  has been l a r g e l y  completed, P r o t e c t i v e  

d ikes  on bo th  banks o f  t h e  c e n t e r l i n e  have been f in ished,  and t he  

deep ho le  j u s t  o f f  the  r i g h t  bank has been b a c k f i l l e d .  

The upstream and downstream cross sec t ions  were resurveyed on 

May 20, 1977, and t h e  c e n t e r l i n e  on September 16. F igure  15 shows 

t h e  changes which occurred i n  a l l  c ross sect ions.  
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E L E V A T I O N  I N  F E E T  ( T A P S  D A T U M )  



Midd le  Fork Koyukuk R ive r  near Coldfoot 

Locat ion. - -Lat  67°11'00", l ong  150°19'00", T.27 N., R.13 W. ,  about 6 m i  

downstream f rom Coldfoot.  

[Wiseman (A-1) 1:63,360, U.S. Geologica l  Survey map.] 

1977 Surve i l lance . - -F igure  16 shows the  Middle Fork Koyukuk R ive r  near 

Co ld foo t  c ross ing  s i t e  on J u l y  12, 1977. Dur ing t h e  l a s t  year,  p ipe-  

1 i n e  cons t ruc t i on  has been completed a long the  l e f t  bank. As noted 

i n  t he  d iscuss ion  of t he  Middle Fork Koyukuk R ive r  a t  Hammond R ive r  

s i t e ,  a  record  f l o o d  occured on t h i s  r i v e r  du r i ng  sp r i ng  breakup. 

Comparison o f  t he  1976 and 1977 a i r  photos and a v i s u a l  inspec- 

t i o n  o f  t he  s i t e  made i n  May 1977 i n d i c a t e  t h a t  no s i g n i f i c a n t  bank 

eros ion  has occured. The photos show t h a t  t h e  r i v e r ' s  major convey- 

ance has s h i f t e d  toward the  r i g h t  bank a t  s i t e  A, con t i nu ing  a t rend  

noted i n  l a s t  y e a r ' s  r e p o r t .  Consequently, the  zone o f  i n tense  

eros ion  on t h e  l e f t  bank has moved approximately 1,400 ft downstream 

from the  1976 l o c a t i o n  a t  s i t e  A. 



Figure 16. -- Middle Fork Koyukuk River near Coldfoot,  Ju ly  12,  1977. 
A I R  P H O T O  TECH 



South Fork Koyukuk R ive r  near Wiseman 

Locat ion. - -Lat  67°01'10", l ong  150°16'40", i n  SW% sec.6, T.25 W., R.12 W., 

11 mi  upstream f rom the  Gold Bench Mine, and 40 m i  nor theas t  o f  

B e t t l e s .  

[Wiseman (A-1 ) 1 :63,360, U.S. Geological  Survey map.] 

1977 Surve i l lance . - -F igure  17 shows the  South Fork Koyukuk s i t e  on J u l y  12, 

1977. The s i t e  was resurveyed on September 17, 1977. There has been 

no s i g n i f i c a n t  change i n  t h e  upstream cross s e c t i o n  s ince  1975, bu t  

minor  changes were found i n  bo th  t he  c e n t e r l i n e  and downstream 

cross sec t ions  ( f i g .  18) .  



Figure 17. -- South Fork Koyukuk R i ve r  near Wiseman, July 12, 1977. 
A I R  P H O T O  T E C H  
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Figure 18. -- Cross sections o f  the South Fork Koyukuk River near Wiseman. 



Jim River  near Prospect Creek Camp 

Locat ion.--Lat 66°53'00", long 150°31 '20", i n  SE% sec.23, T.24 N., R.14 W., 

2.4 m i  upstream from Douglas Creek and 32 m i  east  o f  B e t t l e s  F i e l d .  

[ B e t t l e s  (D-2) 1:63,360, U.S. Geological Survey map.] 

1977 Survei l lance.- -F igure 19 shows the  Jim River  c ross ing  on September 1, 

1977. The s i t e  was resurveyed on May 18, 1977. During the  l a s t  year, 

b a c k f i l l i n g  and o the r  cons t ruc t i on  a c t i v i t i e s  have deepened the  

c e n t e r l i n e  cross sect ion,  t he  o n l y  s i g n i f i c a n t  change i n  the  th ree  

measured sec t ions  ( f i g .  20). I n  add i t ion ,  a berm has been constructed 

on the  l e f t  bank a t  the  cen te r l i ne .  

On June 1, du r ing  t h e  sp r ing  breakup f lood,  a discharge of 

12,400 f t 3 / s  was recorded a t  t he  Jim River  gage near Be t t l es ;  t h i s  

was the  l a r g e s t  f l o o d  o f  the  s t a t i o n ' s  7-year record. 



Figure 19. -- Jim River near Prospect Creek camp, September 1 ,  1977. 
A I R  P H O T O  T E C H  



S T A T I O N I N G  I N  FEET 

CENTERLINE CROSS SECTION 

Figure 20. -- Cross section of Jim Rive r  near Prospect Creek Camp. 



Prospect Creek near Prospect Creek Camp 

Location. --Lat 66"46'501', long 150°40'30", in NW% sec.31, T.23 II., R.14 W., 

2 mi upstream from Jim River and approximately 28 mi east  o f  Bettles. 

[Bettles (D-2) 1 :63,360, U.S. Geological Survey map.] 

1977 Surveillance.--Figure 21 shows the Prospect Creek s i t e  as of 

September 1 ,  1977. During the l a s t  year, there has been some grading 

on the upstream and centerline cross sections, and the access bridge 

over the upstream crossing has been removed. The s i t e  was resurveyed 

on September 17, 1977, and no s ignif icant  changes were found i n  any 

cross section. 

On June 1 ,  the breakup flood peak was measured a t  3,800 f t 3 / s  

a t  the gage near Prospect Creek camp. I t  was the largest flood of 

the s t a t ion ' s  three years of record. 



Figure 21. -- Prospect Creek near Prospect Creek camp, September 1 ,  1977. 
A I R  PHOTO TECH 



Kanuti River near Bett les 

Location.--Lat 66"26'30", long 150°37'30", i n  SE4 sec.30, T.19 N . ,  R.14 W . ,  

5 mi northeast of Caribou Mountain, and approximately 44 m i  south- 

southeast of Bettl es. 

[Bet t les  (B-2) 1 :63,360, U.S. Geological Survey map.] 

1977 Surveillance.--Figure 22 shows the Kanuti River crossing s i t e  on 

July  13, 1977. The s i t e  was resurveyed on September 19, 1977. During 

the  l a s t  year ,  protect ive  dikes have been constructed on bo th  banks 

of the  center l ine  cross sect ion.  In addit ion,  grading has changed the  

bank's p rof i l e ,  but t h a t  of the stream remains unchanged. There 

were no s ign i f ican t  changes in e i t he r  the upstream o r  downstream 

cross section.  



Fisure  22. -- Kanuti  R iver  near Bettles, July  13, 1977. 
A I R  PHOTO TECH 



I Hess Creek near Livengood 

Location.--Lat 65°40'30", long 149"04'20", in SW& sec.20, T.10 N., R.7 W., 

a t  Fish Creek and 19 mi northwest of Livengood. 
- 

[Livengood (C-5) 1:63,360, U.S. Geological Survey map.] 

1977 Surveillance.--Figure 23 shows the Hess Creek crossing s i t e  on July 13, 

1977. The overhead pipe1 ine  crossing has been completed, and the 

temporary access bridge constructed las t  year has been removed. The 

Hess Creek and Castner Creek s i t e s  a r e  the only channel erosion crossing 

s i t e s  t o  have t he  pipeline crossing completed between the 1976 and 1977 

surveys. All others were f inished before the 1976 survey. The crossing 

s i t e  was resurveyed on May 14, 1977. Figure 24 shows the construction- 

re la ted  changes i n  the cen te r l ine  cross sect ion,  

The 1977 breakup flood was only moderate. The peak was 

measured a s  6,480 f t3 /s  a t  the gage near Livengood on May 19, f i ve  

days af ter  the s i t e  was surveyed. 



A I R  P H O T O  TECH 
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Figu re  24. -- Cross s e c t i o n  o f  Hess Creek near Livengood. 



Chatanika River near Olnes 

Location.--Lat 65°03'41", long 147"48'39", i n  NWk sec.29, T . 3  N . ,  R.l W . ,  

approximately 4.5 m i  west of Olnes and 15 m i  north of Fairbanks. 

[ L i  vengood (A -2 )  1 : 63,360, U. S. Geological Survey map. ] 

1977 Survei l lance.--Figure 25 shows the  Chatanika River crossing s i t e  on 

J u l y  13, 1977. The temporary access bridge i n s t a l l e d  before l a s t  

y e a r ' s  survey had been removed. 

The s i t e  was resurveyed on May 13, 1977. No s i g n i f i c a n t  change 

was found a t  the  upstream cross  sec t ion ,  b u t  t he  downstream and 

c e n t e r l i n e  sec t ions  both displayed marginal deepening of their 

thalwegs ( f i g .  26).  





d 4 9 0 J  I I I I 
0 100 2 0 0  3 0 0  

STATIONING I N  FEET 

CENTERLINE CROSS SECTION 

May 1 3 ,  1 9 7 7  

J u l y  7 ,  1 8 7 8  

490  J I I 
0 100  200  

STATIONING I N  FEET 

OOWNSTREAM CROSS SECTION 

Figure 26. -- Cross sect ions  o f  the Chatanika River near Olnes. 



Salcha River near Salchaket 

Location.--Lat 64°29100", long 146O39'3Q", i n  NEb sec.13, T.5 S., R.5 E . ,  

about 8 m i  upstream from the Richardson Highway. 

[Big Delta (B-6)  7 : 63,360, U. S. Geological Survey Map.] 

1977 Surveillance.--Figure 27 shows the Salcha River crossing on July 13, 

1977. The s i t e  was resurveyed on May 12, 1977. The r iver  a t  t h i s  

s i t e  continues to  be active; changes were found i n  a11 three cross 

sections. In each case the right bank has been eroded. The most 

dramatic effects  occurred a t  the  centerline where over 10 f t  

of la teral  erosion and over 6.2 f t  of vertical scour (fig.  28) were 

measured during the breakup flood. The peak of the flood occurred 

on May 19, I t  was measured as 11,500 f t 3 / s  a t  the Salcha River gage 

near Salchaket, and i s  considered a moderate f lood. 

Taken together, the three cross sections indicate that  the 

meander has widened during the  l a s t  year, continuing a trend noted 

in 1974. 
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Figure 28. -- Cross sections of the Salcha River near Salchaket. 
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Flood Creek near Rapids 

Locat ion.--Lat 63O26'4ZU, l ong  145"48'06", i n  NE% sec.15, T.17 S., R.10 E., 

a t  p i p e l i n e  crossing, 0.1 m i  upstream f rom De l ta  River ,  and about 

6 m i  south o f  Rapids. 

[ M t .  Hayes (8-4) 1:63,360, U.S. Geological Survey map.] 

1977 Survei l lance.- -F igure 29 shows the  Flood Creek c ross ing  on J u l y  10, 

1977. The c ross ing  was resurveyed photogrammetrical l y  on t h a t  date 

and a f i e l d  i nspec t i on  was made i n  September. I t  appears t h a t  the  

o n l y  s i g n i f i c a n t  change i s  below the  downstream cross sec t i on  where 

t h e  channel i s  s t ra igh ten ing .  

There were no s i g n i f i c a n t  changes i n  e i t h e r  t he  upstream o r  

c e n t e r l i n e  cross sec t ions  except f o r  a berm cons t ruc t i on  on the  

c e n t e r l i n e  250 ft southeast of Flood Creek. The on l y  no t i ceab le  

d i f f e rence  i n  t he  downstream cross sec t i on  i s  t h a t  the  channel 

has moved approximately 8 ft northwest ( f i g .  30). 
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Figure  30. -- Cross sec t i on  o f  Flood Creek near Rapids, 



Del t a  R i  ver  a t  Flood Creek 

Locat ion.  - -Lat  63"26' 30", long  145"48'00", sec. 15, T.17 S., R .  10 E, , about 

6 m i  south o f  Rapids. 

[ M t .  Hayes (B-4) 1  : 63,360, U. S. Geological  Survey map. ] 

1977 Survei l lance.- -F igure 31a shows t h e  De l ta  R iver  a t  t he  Flood Creek 

s i t e  on J u l y  10, 1977, t h e  date of the  photogrammetric survey. I n  

1976, ( f i g ,  31b) two l a t e r a l  cons t ruc t i on  d ikes running pas t  t he  two 

upstream cross sec t ions  a r t i f i c i a l l y  c o n s t r i c t e d  the  r i v e r  near i t s  

l e f t  bank. These washed ou t  dur ing  the  pas t  year .  As a r e s u l t ,  the  

major  conveyance near cross sec t ions  6399+60 and 6423+80 has s h i f t e d  

c l o s e r  t o  t he  r i g h t  bank and the  b r a i d i n g  p a t t e r n  i s  more i n t r i c a t e  

( f i g .  31a). 

There were no s i g n i f i c a n t  changes near t he  6380+61 and 6452+70 

cross sec t ions ,  However, the  d i ke  arrangement f o r  6452+70 was 

changed between the  J u l y  photo and t h e  f i e l d  i nspec t i on  o f  

September. Cur ren t ly ,  a temporary d i k e  from the  t o e  o f  t h e  Flood 

Creek f a n  d i v e r t s  t h e  le f t -most  channel toward midstream t o  a1 1 ow 

d r y  cons t ruc t i on  on t h e  spur-d ike f i e l d .  

The J u l y  photograph shows the  main channel on cross sec t i on  

6423+80 a t t a c k i n g  t h e  longshore d i k e  which p r o t e c t s  t he  pipe1 ine .  

I n  September, i t  was noted t h a t  t h e  main channel had s h i f t e d  back 

toward the  cen te r  of t h e  channel and a bar  had formed a long t h e  

longshore dike. 



Figure 31a. -- Planimetric map o f  t h e  Delta R i v e r  a t  Flood Creek, 
-. 



Figure  31b. -- Planimetric map of the Delta River at Flood Creek. 



Castner Creek and Lower M i l l e r  Creek near Rapids 

Locat ion. - -Lat  63"24'00H, l ong  145"44'00", sec.36, T.17 S., R.10 E., about 

10 m i  south o f  Rapids. 

[ M t .  Hayes (B-4) 1  :63,360, U.S. Geological  Survey map.] 

1977 Survei l lance.- -F igure 32 shows t h e  Castner Creek and Lower M i l l e r  

Creek near Rapids s i t e  on J u l y  29, 1977. During the  l a s t  year,  over- 

head cross ings have been completed across both streams. 

Comparison of the  1976 and 1977 a i r  photos, as well as a v i s u a l  

i nspec t i on  of t he  s i t e  made on September 19, 1977, i n d i c a t e  t h a t  no 

s i g n i f i c a n t  change has occurred du r i ng  the  pas t  year .  



F i g u r e  32. -- Castner and Lower Miller Creeks, July 29, 1977. 
A I R  PHOTO T E C H  



Del t a  R i ve r  a t  Phelan Creek 

Locat ion.  - -Lat  63"20130", long  145"44'00", sec.13 and sec.24, T.18 S., 

R. 10 E., about 14 m i  south o f  Rapids. 

[ M t .  Hayes (B-4 )  1:63,360, U,S. Geological  Survey map.] 

1977 Surve i l lance . - -F igure  33 shows the  De l ta  R iver  a t  Phelan Creek s i t e  as 

o f  J u l y  10, 1977. The th ree  upstream spur d ikes and the  longshore 

d i k e  near t h e  center  o f  t h e  p i c t u r e  have been cons t ruc ted  du r i ng  the  

l a s t  year .  The p i c t u r e  shows p a r t  o f  t h e  f low t o  be surrounding 

t h e  downstream spur dike, b u t  a  f i e l d  i nspec t i on  o f  t h e  s i t e  made i n  

September i n d i c a t e d  t h a t  t h i s  i s  no longer  t he  case. 

The s i t e  was resurveyed photogrammetr ica l ly  i n  J u l y .  The 

d i f f e r e n t  subchannels have cont inued t o  change p o s i t i o n  i n s i d e  the  

f l ood  p l a i n ,  bu t  no s i g n i f i c a n t  changes have been found i n  t he  

surveyed cross sec t ions  s ince  the  s i t e  was es tab l i shed  i n  1975. 



F i g u r e  33. -- Delta River a t  Phelan Creek, July 10, 1977 .  
NORTH PACIF IC  A E R I A L  SURVEYS 



Gulkana R ive r  near Sourdough 

Locat ion. - -Lat  62O32'28I1, l ong  145°32'00", i n  SEk sec.23, T.9 N., R . 2  W., 

a t  p i p e l i n e  cross ing,  1.5 m i  upstream from Sourdough Creek, and 

about 1 m i  northwest of Sourdough. 

[Gul kana (C-4) 1  : 63,360, U.S. Geological  Survey map.] 

1977 Surve i l lance . - -F igure  34 shows t h e  Gulkana R ive r  s i t e  on J u l y  29, 1977. 

The p i p e l i n e  c ross ing  was moved a f t e r  t he  1975 survey and appears i n  

t h e  lower r igh t -hand corner  of t he  f i g u r e .  As expla ined i n  Doyle and 

Ch i l de rs  (1976), i t  was decided t o  cont inue mon i to r ing  t h i s  s i t e  

because of t h e  e x c e l l e n t  pas t  records accumulated. 

The s i t e  was resurveyed on May 10, 1977. Only cross sec t i on  No. 5 

showed s i g n i f i c a n t  change ( f i g .  35) .  The l e f t  bank o f  cross sec t i on  

No. 5 has slumped every year  s i nce  1974. However, comparison o f  a i r  

photos o f  J u l y  1977 and August 1976 shows the  bank has no t  changed 

p o s i t i o n  l a t e r a l  l y .  

The breakup f l ood  peaked on June 2, a f t e r  t he  s i t e  was 

surveyed. I t  was the  l a r g e s t  of t he  s t a t i o n ' s  f i v e  years o f  record; 

9,172 f t v s  was measured a t  t h e  gage near Sourdough. 



Fiqure 34. -- Gul kana River  near Sourdough, July 29, 1977. A I R  P H O T O  T E C H  



S T A T I O N I N G  IN FEET 

Figure 35.--Cross s e c t i o n  No. 5 of t h e  Gal kana River near  Sourdough. 





Figure 36. -- Tazl i n a  River near Glennal l en ,  July 29, 1977. A I R  P H O T O  T E C H  



K l u t i n a  R ive r  near Copper Center 

Locat ion.--Lat 61°57'15", long 145"19'30", i n  SE% sec.13, T.2 N., R . l  W., 

a t  pipe1 i n e  c ross ing  1.5 m i  upstream from Copper River,  and 

1 m i  west o f  Copper Center. 

[Val dez (D-4) 1 : 63,360, U.S. Geological Survey map.] 

1977 Survei l lance.- -F igure 37 shows the  K l u t i n a  R iver  s i t e  on J u l y  29, 1977. 

Comparison o f  t he  1976 and 1977 photography, and a v i sua l  i nspec t i on  

made on September 23, 1977, i n d i c a t e  t h a t  no s i g n f i c a n t  change has 

occurred. No cross sect ions were measured. 



Figure 37. -- Klutina River near Copper Center, J u l y  29, 1977.  
A I R  P H O T O  TECH 



Tonsina River near Tonsina 

Location.--Lat 61°35'50", long 145"13'40", i n  NE% sec.21, T.3 S . ,  R.l E., 

a t  pipeline crossing, 0.8 mi upstream from L i t t l e  Tonsina 

River, and 6.5 m i  south of Tonsina. 

[Valdez (C-4) 1 :63,360, U.S. Geological Survey map. J 

1977 Surveillance.--Figure 38 shows the Tonsina River crossing s i t e  on 

July  29, 1977. During the l a s t  year considerable brush cut t ing has 

occurred on the  upstream s ide  of the access pad, and minor construc- 

t ion work along the  cen te r l ine  i s  s t i l l  being completed. 

This s i t e  was resurveyed on September 23, 1977. No s ign i f ican t  

changes were found i n  e i t he r  the  upstream o r  downstream cross sect ions ,  

b u t  the  center l ine  section was found to  have widened s l i gh t l y  

( f ig .  39). 

Only moderate flooding occurred on the Tonsina River i n  1977. 

The yea r ' s  peak discharge occurred on July  15. I t  was measured 

as  5,060 f t J / s  a t  the  gage near Tonsina. 



Fiqure 38. -- Tonsina River  near Tonsina, July 29, 1977. A I R  P H O T O  TECH 
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Figure 39. -- Cross sec t i on  o f  t h e  Tonsina R i v e r  near Tonsina. 



Tieke l  R i ve r  a t  Tiekel  

Locat ion. - -Lat  61°19'12", l ong  145"18'33", i n  NW& sec.30, T.6 S., R . l  W., 

a t  p i p e l i n e  cross ing,  3.7 mi upstream from t h e  Tsina River ,  

and 0.5 mi south o f  T ieke l .  

[Valdez (6-4) 1:63,360, U.S. Geological  Survey map.] 

1977 Surve i l lance . - -F igure  40 d i sp lays  the  T ieke l  R iver  a t  T ieke l  c ross ing  

s i t e  on J u l y  11, 1977. The s i t e  was resurveyed on September 23, 1977; 

a t  t h a t  t ime t h e  c e n t e r l i n e  appeared t o  be s t i l l  under cons t ruc t ion .  

Note t h a t  a new al ignment  f o r  t he  Richardson Highway has been 

cons t ruc ted  near t h e  cross ing.  

Apar t  f rom minor  grading operat ions,  no major change was found i n  

t h e  c e n t e r l i n e  cross sec t ion ,  V isual  i nspec t i on  i n d i c a t e d  no s i g n i f i -  

can t  change i n  e i t h e r  t h e  upstream o r  downstream sect ions;  i n  f a c t ,  

none has been found s ince  t h e  s i t e  was es tab l i shed i n  1973. 



Figure 40. -- Tiekel  Rive r  a t  T i e k e l ,  July 11, 1977. A I R  P H O T O  TECH 

7 3 



T ieke l  R iver  near T ieke l  

Locat ion.- -Lat  61°16' 36"- l ong  145"16'21", i n  WW% sec.8, T.7 S., R . l  E . ,  

a t  p i p e l i n e  crossing, 1 m i  upstream f roc  Tsina River,  and 3.6 m i  

southeast o f  T ieke l .  

[Val dez (B-4) 1  : 63,360, U. S. Geological Survey map. 

1977 Survei l lance.- -F igure 41 shows the  T ieke l  River  c ross ing  s i t e  near 

Tieke l  on J u l y  11, 1977. A new al ignment fo r  t he  Richardson Highway 

was being constructed a longside the cen te r l i ne .  The highway b r i dge  

has been i n s t a l l e d  j u s t  upstream from the  temporary access br idge 

f o r  t h e  p i p e l i n e .  

The c ross ing  s i t e  was resurveyed on September 22, 1977. No s i g -  

n i f i c a n t  changes were found i n  any cross sect ion.  No changes have 

been found i n  the  upstream o r  the  downstream sec t i on  s ince  the s i t e  

was es tab l ished i n  1973. 





Tsina River near Tiekel 

Location.--Lat 61°12'48", long 145"22'30", in SEG sec.34, T.7 S., R.l W., 

at pipeline crossing, 5.5 mi upstream from Tiekel River, and 8 mi 

southwest of Tiekel. 

[Valdez (A-4)  1:63,360, U . S .  Geological Survey map.] 

1977 Surveillance.--Figure 42 displays the Tsina River near Tiekel crossing 

site on July 1 1 ,  1977. The crossing was resurveyed photogrammetrically 

on that date and was visited in September. Except for a dike construc- 

ted across the right bank of the centerline, no signficant changes 

were found in any of the three cross sections. 





Tsina River near Ptarmigan 

Location.--Lat 61°12'00", long 145"33'06", in SEk sec.3, T.8 S . ,  R.2 W., 

a t  pipeline crossing, 300 f t  downstream from Cascade Creek, and 

2 .5  mi eas t  of Ptarmigan. 

[Val dez (A-5)  1 :63,360, U .  S. Geological Survey map.] 

1977 Surveillance.--Figure 43 shows the Tsina River near Ptarmigan crossing 

s i t e  on July 11, 1977. T h i s  crossing was resurveyed on September 22, 

1977. During the past year, the reference points for  the upstream 

crossing have been destroyed, and the cross section could not be 

exactly resurveyed. A new upstream cross section was therefore 

established. I t s  shape and on-site visual observations indjcate that 

there has been no significant change in th is  cross section. No 

changes have been noted in e i ther  the centerline or downstream sections 

since the s i t e  was established in 1973. 



Figure 43. -- Ts ina  R iver  near Ptarmigan, J u l y  11 ,  1977. A I R  P H O T O  TECH 
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Tsina R iver  a t  Ptarmigan 

Locat ion.--Lat 61°11'40", long 145"39'10", i n  l4Ek sec.7,  T.8 S . ,  R.2 W., 

a t  p i p e l i n e  crossing, a t  Ptarmigan Creek 1 m i  northwest o f  

Ptarmigan. 

[Valdez (A-5)  1  : 63,360, U. S. Geological Survey map.] 

1977 Survei l lance.- -F igure 44 shows the  Tsina R iver  a t  Ptarmigan s i t e  on 

J u l y  71, 1977. The s i t e  was resurveyed photogrammetr ical ly on t h a t  

date and v i s i t e d  i n  September. Dikes have been constructed along the  

channel upstream from the  cen te r l i ne .  These have c o n s t r i c t e d  the 

b r a i d i n g  p a t t e r n  and moved i t  toward the  r i g h t  bank. 

There has been no s i g n i f i c a n t  change i n  the  channelway o f  t he  

305+50, 328+00 and 335+00 cross sect ions,  b u t  the b i g  s t o c k p i l e  o f  

gravel  on the  r i g h t  s i d e  of the  channel j u s t  n o r t h  o f  the  c e n t e r l i n e  

has been removed s ince  1976. Cross sect ions 346+00, 352+64 and the  

supplementary sec t i on  have changed considerably. However, the  channels 

are  w i t h i n  the  major banks of t he  stream, and no s i g n i f i c a n t  eros ion 

o f  vegetated area o r  the f lood p l a i n  has occurred ( f i g .  45 a and b ) .  





I 

F i g u r e  45a. -- P l a n i m e t r i c  map o f  t h e  Ts ina River  a t  Ptarmigan, July 6, 19761 
I 





Sheep Creek near Valdez 

Location.--Lat 61°06'30", long 145"48'30", in SWk sec.5, T.9 S., R.3 W . ,  

at pipeline crossing, 0.2 mi upstream from Lowe River, and 

18 mi east  of Valdez. 

[Valdez (A-5)  1:63,360, U.S. Geological Survey map.] 

1977 Surveillance.--Figure 46 shows the Sheep Creek crossing site on July 11, 

1977. The site was resurveyed photogrammetrically on that date a d  a 

field inspection was made in September. 

No significant changes were found in either the upstream or down- 

stream cross sections. Figure 47 displays changes made by construc- 

tion equipment on the centerline in the last year. 





J u l y  1 1 ,  1 8 7 7  - 
J u l y  6 ,  1 8 7 6  --- 

S T A T I O N I N G  I N  F E E T  

C E N T E R L I N E  CROSS S E C T I O N  

Figure  47. -- Cross sec t i on  of Sheep Creek near Valdez, 



Lowe River near Val dez 

Location.--Lat 61°05'50", long 145"51'00", i n  SWk sec.12, T.9 S . ,  R.4 W . ,  

a t  p ipel ine  crossing,  0.2 mi upstream from Bear Creek, and 16 mi 

ea s t  of Valdez. 

[Valdez (A-5) 1:63,360, U.S. Geological Survey map.] 

1977 Surveillance.--Figure 48 shows the Lowe River crossing s i t e  on July 11, 

1977. The s i t e  was resurveyed photogrammetrically on t ha t  date ,  and a 

f i e l d  inspection was made i n  September. 

No s i gn i f i c an t  change was found i n  the  downstream cross sect ion,  

but high water has covered the  flood pla in  along the r i gh t  bank a t  the  

upstream sect ion.  During the  l a s t  year,  the  l e f t  bank o f  the  center-  

l i n e  has been backf i l led  and a r ip-rap dike has been constructed a t  

the  shore. T h i s  changed the p ro f i l e  of the l e f t  bank a t  the  cen te r l ine ,  

b u t  the  remainder of the  cross sect ion i s  ident ica l  t o  the l a s t  

y e a r ' s  ( f i g .  49) .  








