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CONVERSION FACTORS 

I For use of those readers who may prefer t o  use metric units rather t h a n  . 
English units, the conversion factors fo r  the u n i t s  used in this report ' 

are listed below: 1 I 
Mu1 tiply Eng l i sh  u n i t s  

l 9  I 
cubic f e e t  per second - 1  (ft'/s) 

I 
To obtain m e t r i c  units 1 

1 
cuQSc meters per second I 

.(m"s s) i 
0.01 09 cubic feet per second per 

I 

cubic meters per second i 
square mile [ ( f ta / s ) /mi2)]  per square kilometer[(m3/s)/km2)]i 

feet  ( f t )  0.3048 meters (rn) 
inches (in) 25.40 ml B % ineters (m) 
miles  (mi) 1.689 k3 lometers (km) I 



Channel surveys were made along the TAPS route du r ing  1976 a t  the 

ame 27 s i t e s  that  were surveyed in 1975. One additional s i t e  was p u t  ' i 
i 5- nder surveillance in 1976. Except for construction changes wrought by 

6 imta l la t ion  of the pipeline, most of the s i t e s  surveyed showed very 
I 

i i t t l e  change since the 1975 surveys. Some of the significant events of 
i 

* j976 a t  .the monitored crossing s i t e s  include: glacier-darned lake 
I 

kmak-out floods on the Tazl ina and Tsina Rivers, severe icings on the ' 
I 
I I 

lo-$ul kana River which resul ted in a spring flood 3-4 fee t  (1 meter) over 
! I 

Banktop, and virtual completion of a l l  the buried crossings and a l l  b u t  
I I 

l2 one overhead crossing before the 1976 channel erosion resurveys were 
I I 

13 ' made. 
I 

14 i 
I Aerial photogrametric surveys were used again i n  1976 on the same 

i 
15- I 

seven s i t e s  as i n  1975. Comparison of the photogrametric surveys with 
l6 I 

each other and w i t h  on-the-ground surveys indicate that  the method i s  , 

17 1 4 

1 

generally applicable f o r  channel erosion studies. However, i t  requires 
18 I 

kgineering judgement and personal knowledge of t h e  s i t e  ta  avoid reaching 
19 I I 

lrraccurate conclusions about channel change in same instances. i 
20- 1 I 

I 
IMRODUCTION 

21 1 This report iontains information obtained i n  a study of channel 
22 1 I 

emston along the TAPS route in 1976. This year 28 s i t e s  were investi- 
23 I 

i 
pated; the stream crossing s i t e  of Castner Creek and Lower Miller Creek 

i 
25.- n the Alaska Range was included for the f i r s t  time i n  addi t i s n  t o  the 

' 

-.-------d 



7 s i t e s  under surveillance i n  1975. Many of these s i t e s  have been 
I , 

nitored f o r  several years i n  this long-term e f f o r t  t o  document and 

hxplain both natural and construction-i nduced change a t  selected stream 

i 
I 

6 rsssing sites along the trans-Alaska o i l  pipeline route. Background 
I 

,- nfomation f o r  this report  is  contained in reports by Brice (1971), 

i 
I 

6 ~ h i l d e r s  (1972, 1975) , Childers and Jones (1976), and Doyle and Childers 

7 1976). 1 
I 

The year 1976 saw the v i r tua l  completion of the pipeline construction 
, 

9 bortion of the TAPS project.  All of the major stream crossings have 
I I 

10-been completed; only some bank protection remains to  be done. The 
I 

11 qepartment of the In ter ior ,  through the Alaska Pipeline Office, maintains 

12 1 f d l e  of records documenting design and approval of stream crossings. 
I 

13 AS-bull t drawings required by the Department of the In ter ior  will be 
I 

14 included in  the records submitted by Alyeska Pipeline Service Company. 
i 

15-the records will  provide data f o r  evaluating conditions a t  the pipeline 
i 

16 Qtream crossings during the 1 i f e  of the project. I f  hydrologic events 
I 
qf design proportions occur, then the as-bui l t  plans will  help document 
I l 8  success o r  f a i l u r e  of design. 
I 

l9 ( The 1975-76 winter was one in which icings were re la t ive ly  numerous 

i I I 

'O- n some.locations. These icings created some problems along the haul 
I 

T a d  and the work pad in a few locations. However, the spring break-up 
1 22 was mild, and i n  general most of the surveyed streams had no unusually 
I 

23 qigh flows between the times of the 1975 surveys and the 1976 surveys. 
. 1 ! 

24 The 1976 surveys appear t o  r e f l e c t  this f a c t  in  t h a t ,  for  most of the 
1 

'I -&reams. -nearly-all t h e  -reported change .is the result .of -construction..- 
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I I break-out flood of 30,000 f t 3 / s  (850 m3/s) on the Tazl ina River on I 

I 
September 22, 1976; and severe icings on the Gtilkana River resulting i n '  

I 
an ice-choked main channel i n  May which caused a break-up flood 3 to  4 I 

1 

2 

1 
9 lft ( fee t )  o r  1 rn (meter) over bank top. None of these events caused any: I I 

Some s igni f icant  events which have occurred since the 1975 surveys/ 

include: a new peak of record discharge of 9,800 f t 3 / s  (cubic f e e t  per 

second) o r  277 m3/s (cubic meters per second) a t  the Jim River gage on 

September 13, 1975; a glacier-dammed lake break-nut flood of 10,000 Pt3)'s 

10-;bank erosion o r  residual thalweg changes tha t  could be detected a t  the 1 
I I 

,- l(283 n3/s) on the Tsina River on August  8, 1976; a glacier-dammed lake 
I 

i 
1 1  3976 survey s i t e s .  

I 
! 
I 

1 

12 j An Authorized Officer Field Representative report o f  August 11, 1976, 
I , I 

13 (Schroeder, written commun. ) indicates severe si 1 ta t ian  and erosion i n  
I ! 
I i 

14 Dietrich and Atigun River valleys from a storm on July 29 and 30. I 
I 

I 
15- Geological Survey surveillance was done i n  mid-July, prior to  the 

I *  I 

16 lstormL and resu l t s  of the storm will not be ascertained u n t i l  1977. 
I 
1 

l7 flowever, a flood peak discharge ra t e  of 33.3 (ft3/s)/mi2 (cubic f e e t  per! 
I I ;second per square mile) o r  0.364 (m3/s)l.km' (cubic meters per second per 
I 

I 
i 

l9 square kilometer) on Atigun River t r ibutary near Alyeska Pipeline 
I i 

I 
'O- Service Cornpan-y Pump s t a t ion  4 was measured i n  September by indi rec t  1 

I i 

" 1" ethods, using floodmarks from the flood of July 29 and 30, 1976. T h i s  

" kmpares w i t h  maximum evident flood peak discharge rates of 69.4 (ft3/s)j/mi2 
I *' t0.756 (m3/s)/km2)] f o r  Atigun River near Pump Stat ion 4 and 76.9 1 

I 
i '' bftf/s)/mi2 [o. 838(m3/s)/h2)] f o r  Snowden Creek near Dietrich camp. , 

'5-kesedat~indicate-.that t h e J u l y  30fJooding- was-not unusua! . __I I 
I! S U3\ TTZ.VMEhT PRI.;TIPIG OPPICE : 1 9 i 2  0 - 4 5 i - O B I  
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Photogrammetric surveys were done i n  1976 a t  the same s i t e s  as in 

were evaluated and are  discussed in 

All of the s i t e s  previously studied except fo r  the Middle Fork 

azlina River and Castner Creek s i t e s  
/ 

the f i e l d  data a r e  on f i l e  a t  the 

r Resources Division, U.S. Geological 

A l l  1976 aer ia l  photographs in this report were taken by Air Photo 

U.S. Geological Survey or to  Alyeska 

ection end points (EP) on photos a re  

which have the cross sections designa- 

/ Channel cross sections i l l u s t r a t ed  i n  the report  a re  viewed as 

15- looking downstream. A t  some s i t e s  construction has obl i te ra ted  TAPS 1 I 
l6 Centerline stakes and so the centerline cross section stationing in some I 

ases i s  a rb i t ra ry  i n  the 1976 surveys. Assuming construction i s  com- 

18 l e t e  by the time the 1977 surveys a re  made, TAPS stationing will again I 
i 

l9 b/e used fo r  center l ine cross sections. As t h i s  channel erosion study I 
as evolved, terminology used and the orientation o f  i l l u s t r a t ions  has 1 

hanged. The reader is advised to  study the photos and i l l u s t r a t ions  i n  
! 

22 -i ch of the references to  follow the changes. 

\ 

Table 1 .surimarizes the findings a t  27 s i t e s  for 1976 (Castner Creek 1 

of the 28 channel erosion surveys s i t e s  
25 - 2 



- - 

PHOTOGRAMMETR I C SURVEYS 

2 
In 1975, aer ia l  photogrammetric surveys were in i t i a t ed  a t  7 channel 

I 
erosion surveillance s i t e s .  Results of the photogramnetry were scaled 1 
I 

4 stereomodels and selected cross sections f o r  each site'. In 1976 aer ia l  
I 

,-bhotogrammetry was used f o r  channel erosion surveillance a t  the same 
I I q i t e s  a s  in 1975. Study of the 1975 and 1976 surveys continues to  show / 

hat photogramnetry i s  a useful technique fo r  channel erosion surve i l l -  / i 
l 

a ance, part icular ly on wide, i r regular  floodways. However, two years '  i I 
I 

9 experience confirms the need to  improve the technique. 
I 

I 
I 

l o - /  Photographic control points careful ly  s e t  and premarked fo r  the i 
! 

I i 
1 1  1975 surveys were found adequate f o r  1976 surveys without additional , ! I 
12 QSeld work, and the ground control provided by these photo control I I 

! 
13 points i s  considered by the contract photogrammetrists to  be adequate 1 

! i 
1 f o r  future surveys. The a b i l i t y  to  perform subsequent channel surveys 1 

I 

i I 
15- n the of f ice  i s  a considerable cost-saving feature of aer ial  photogram-' 

I 1 
16 metry. The main advantage of the technique is tha t ,  from the aer ia l  I 

- I I I 
I7 obtained each year,  a stereomodel of a s i t e  i s  produced which 

I -  
I 

l8 aillows any cross section covered by the mode1 to be compiled, not j u s t  

l9 ihe  few which ground surveys pr-oduce. 

20- 1 Two d i f f i c u l t i e s  have become apparent i n  using photogranmetry fo r  ' 
, 

" f hannel erosion surveillance. The f i r s t  is i n  obtaining comparative 
! 
I 

22 f ross  sections a t  the same locations on repeated stereomodels so t h a t  1 

I 
i 'hannel changes can be measured. The d i f f i c u l t y  i n  relocating the cross ! f I 24 sections is caused by not having established be t te r  cross section end 
i " - ~ t L t h a t _ c a ~ b e _ p r e c i s e l ~ l o c a t e h o n - L h p A i r - p h o t o s . e a ~ e a r ~ i  
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Cross sections used t o  define channel hydraulic features may l i e  along 

n unvegetated channel-way which is subject to much change and where I. ' 
3 bermanent features do not exist .  The cross sections may also extend 

nto heavy woods where ground control points  can be exposed only by - 
utting away many trees, which i s  environmentally undesirable. Estab- 

i s h i n g  sui tab1 e photo-identi f iable ground control points on each cross 

ection will be done prior to the 1977 survey wherever possible. Howevel 

here precise cross'section control paints can not be established, there ' 9 

s another a1 ternative. The a1 ternative i s  the timely review of photo- 
- .  

ramnetric data by the hydrologist before the data i s  presented i n  final 

I* prm. This a1 ternative, - however, involves the second -shortcoming i n 
. . 

12 /rsing the photogrammetric technique: arranging for  contracted service 

lo y a bi'dding process. An essential part of the photogrametric techniquf 1 / n t h i s  channel erosion surveillance i s  continuing negotiation and 

15- Pxchange of information between the photogrammetri s t  and the hydro1 ogi s t. 

he writers be1 ieve that  a negotiated contract fo r  photograrmetric 

ervices has a great advantage over a bid contract i n  that  i t  would 

I ,  r l low the hydrologist to actively part icipate i n  the compilation phase 

19 b f  the work and t o  review an unfinished dra f t  o f  the cross sections. -If 

I . '  
w- ecessary; adjustments of the cross section location fo r  improved 

ccuracy i n  the finished profi le  could be done most ef f ic ient ly  i n  this 
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Table l . - - m Z  erosion survey results, 1976, 

Maximum net change since 1975 survey 

1 Snowden Creek 

S i t e  

2 Dietrich River 

3 M.F. Koyukuk River 
a t  Hammond River 

Thalweg 
elevation 

( f t )  

4 Hamnond River 

Deposition a t  upstream section 
and construction change a t  
center1 ine 

Bank 
erosion 

( f t )  

I Construction change a t  upstream 
and centerline sections. 
Centerline section n o t  sur- 
veyed since 1974. 

Remarks 

Degosi t i o n  beneath highway 
bridge. Construction of 
pipe crossing has greatly 
constricted floodway a t  
centerl ine section. 

5 M.F. Koyukuk River 
near Wiseman 

+ 2 a n d - 2  

6 M.F. Koyukuk River 
near Col dfoot 

I Main channel changes in 
downstream section. Ned I centerl ine a1 inement. 

10 

Comparison of photographs 
indicates no noticeable 
bank erosion. 

Construction and natural 
changes. 

8 Jim River 

7 S.F. Koyukuk River 

9 Prospect Creek 

- 1 l o  I . Construction changes a t  cenler- 
l ine  and downstream sections. 

18 Kanuti River 

11 Hess Creek I 

/ New peak of record discharge 
of 9,800 f t 3 / s  a t  gage i n  Sept. 1 1975. 

Icings f i l l ed  channel by May, 
a causing overbank f l ow .  

I 

Center1 i ne thal weg deepened 
due to  pipe burial. 

I Changes within strezrn banks. 



- . /  1 
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Table l.--ChawzeZ erosion s m e g  rest~l ts ,  2976. --Continued 

Maximum net change since 1975 survey 

S i t e  Remarks Thal weg 
elevation 

(f t )  

12 Chatani ka River 

Bank 
erosion 

( f t l  

13 Salcha River 

14 Flood Creek 

-15 Delta River a t  
Flood Creek 

16 Delta River a t  
Phelan Creek 

17 Gul kana River 

18 Tazl ina River 

19 Klutina River 

26 Tonsina River 

21 Tiekel River 
a t  Tiekel 

22 Tiekel Ziver 
near Tiekel 

23 Tsina River 
near Tiekel 

Centerline thalweg deepened due 
to pipe burial. 

Deep hole a t  centerline due t o  
pipe burial. 

Centerl i ne thalweg deepened 
due to pipe burial. 

Lateral dikes bui l t  along r i g h t  
side of floodway, forcing flow 
more t o  l e f t  side. 

Spur dikes bui l t  along r i g h t  
side of f 1 oodway 

Icing-filled channel resulted 
i n  May flood 3-4 f t  over bank- 
top.  Flood caused no erosion 
and l e f t  l i t t l e  flood evidence. 

Glacial-darned lake break-out 
flood of 38,000 f t 3 / s  observed 
i n  September caused no 
apparent bank erosion. 
Si te  no t  resurveyed. 

Centerline changed due t o  
pipe burial. 

3- t o  4-ft diameter riprap placed 
along r i g h t  bank a t  centerline. 

Centerl i ne changed due t o  pi pe 
burial. 

Mew centerline alinement. 

Centerline changed due t o  pipe 
burial. 



I 

Table !.--ChamzeZ erosion s m e y  results,  1976. --Continued 

Maximum n e t  change s ince 1975 survey 

Remarks, 

24 Tsina River  Center l  i n e  changed due t o  p ipe  
near T ieke l  b u r i a l  

25 Tsina River  Center1 i n e  and downstream bank 
near Ptarmigan approaches a l t e red  by construct ion.  

26 Tsina River  Much const ruct ion change a t  
some sections. Glacial-dammed 
l a k e  break-out f l ood  o f  
10,000 f t 3 / s  i n  August. 

27 Sheep Creek Cente r l i ne  thalweg deepened due 
to  pipe b u r i a l .  

28 lwe River Channel bottom no t  surveyed. 
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T r a n s - A l a s k a  p i p e l i n e  

1. Snowden Creek 
2. D i e t r i c h  R i v e r  
3.; M i d d l e  F o r k  Koyukuk R i v e r  
4. Hammond R i v e r  
5. M i d d l e  F o r k  Koyukuk R i v e r  

- 6. M i d d l e  F o r k  Koyukuk R i v e r  
7. Sou th  F o r k  Koyukuk R i v e r  
8.1 J i m  R i v e r  
9.: P r o s p e c t  Creek 

10.1 K a n u t i  R i v e r  
1 1 .  Hess Creek 
12 . ,  C h a t a n i k a  R i v c r  
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Figure I. -- Channel erosion survey s i tes  along the Trans-Alaska pipeline. 



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

' /Location.--Lat 67"44'2OW, long 149"45'10", i n  S l k  sec.26, T.34 N., 
I 
I 
I 
I 

R.10 W . ,  0.5 m i  (0.8 km) upstream from mouth of D i e t r i c h  River, 

and about 25 m i  (40  km) northeast  o f  Wiseman. 
i 
I 

5- 

6 

10- / , downstream cross sec t ion  has been seeded over and abandoned. 

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

I 

fl 1 F fgure 2, which was taken r i g h t  a f t e r  the repor ted high water o f  ' 

7 ,1976 Survei l lance.--Figure 2 shows the Snowden Creek crossing s i t e  on 

8, 

9 

12 I J u l y  29 and 30 (Schroeder, 1976), i nd i ca tes  t h a t  the channel had ' 

August 2, 7976. During the past  year the overhead p ipe crossing has 
. b  

been completed and the material-removal s i t e  on the r i g h t  bank a t  the 
I 

13 rnlgrated l a t e r a l l y  i n  places s ince 7975 and had p a r t i a l l y  eroded 

sect ions of the d i ke  p ro tec t i ng  the ma te r i a l  storage yard on the 

l e f t  bank. 
I I 

The crossing s i t e  was resurveyed i n  July 1976. No s i g n i f i c a n t  
i 

17 1 change was found i n  e i t h e r  the downstream or former center1 i n e  cross 

l8 I sections. F igure 3 shows the changes i n  the upstream cross sectio; 

and the change due t o  cons t ruc t ion  i n  the c e n t e r l i n e  cross sect ion 
I 

U. 8. COVLRHSE!UT PPnlMlNG OFFICE : IS72 0 - 457-OM 
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Figure 2.-- Snowden Creek neai. D i e t r i c h  Camp, August 2, 1976. A I R  PHOTO T E C H  

I 13 
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1 Dietrich River a t  Bettles River 

2 Location.- at 67°38'401t, long 149'44'-201, in NE% sec.35, 5.33 N., 
1 

/ R.10 W. ,  0.5 mi (0.8 km) upstream from Bett les  River, and about . 1 
I IS m i  (24 km) northeast of Wiseman. 

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

976 Surveillance.--Figure 4 shows the Dietrich River crossing s i t e  
7 1 

I 
I 

on August 2 ,  1976. The overhead pipe crossing is i n  place and 

bank protection along the r ight  bank i s  i n  progress. The temp- 

orary bridge which was jus t  upstream of the pipe crossing i n  

1975 has been removed. 

The crossing s i t e  was resurveyed i n  July 1976. There was 

no s igni f icant  change i n  the downstream section. Figure 5 ' showsconstruct ionchanges i n t h e u p s t r e a m a n d c e n t e r l i n e c r o s s  
1 1  ! 

I - 
15- I sections and a lso  the thalweg s h i f t  a t  the highway bridge cross 

I 

upstream cross section t o  replace the one which was l o s t  to  
18 / 1 

I 

16 

17 

construction. 

section. I 
! 

A new survey end point was placed on the r i g h t  bank of the I 
I 
i 



~ l ~ u r e  4.-- Dietrich R i v e r  a t  Bettles River ,  August 2 ,  1976. A I R  P ~ o r o  TECH 
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1 Middle Fork Koyukuk River  a t  W m n d  River 7 
/Location.--Lat 67°21145", long 150°01 '20i1, i n  SW'1 iec.31, T.31 N., 1 1 

(6.9 km) nor theast  o f  Wiseman. 

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

6 shows the Middle Fork Koyukuk River a t  - 
Hamond River  crossing s i t e  ,on Ju l y  19, 1976. 

rn 
The overhead p ipe 

1 bridge has been completed and work i s  progressing on a p ro tec t i ve  

lo- 1 d i k e  which extends from the r i g h t  bank o f  the r i v e r  t o  the l e f t  
i 1 bank of the  Hamnond River. On the r i g h t  bank f i  ll has been extended 

out from the  na tu ra l  bank about 65 ft (20 m). I 
l3 / The crossing s i t e  was resurveyed i n  J u l y  1976. There was no 

I 
' i s i g n i f i c a n t  change i n  the upstream cross sect ion.  Figure 7  shows -7 ' I I 

I the cons t ruc t i on  change i n  the center1 i ne cross sec t ion  and the 
I 

/ change in the downstream cross sect ion.  The floodway a t  the 

l9 1 the spr ing  of 1975 has been reversed and the thalwcg e leva t ion  

17 

18 

i n  this sec t ion  i s  now 1 f t  (0.3 n) 

I 

p i p e l i n e  crossing has been g r e a t l y  cons t r i c t ed  by the construct ion.  
I 

A t  the  downstream section, the bed scour which took place dur ing 
, 

h igher  than i n  1971. 

U. 9. U)VkF?NVLNT PRINTING OFFICE.  1912 0 - 457-034 
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Ffgure 6.- Middle Fork ~oyukuk  River  a t  Hamrnond River  and Hamnond River  
near Wiseman, July 19, 1976. A I R  wore TECH 



Hmmnd River near Wiseman 

Lssaticn.--Lat 6T027'45", long 150°02'00", i n  SE% sec.32, 7-31 N., 
I 

I R.11 W., 0.2 m i  (0.3 km) upstream from mouth a t  Middle Fork 

Koyukuk River, and 4.0 mi (6.4 kin) northeast of Wiseman. I 

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

1976 Survei 11 ance. --Figure 6 shows the Hammond River crossing s i t e  I 

I 
on July 19, 7975. The overhead pipe bridge has been completed 

and work i s  i n  progress on protective dikes on both banks of the 
I 

river. 
11 . 

I 

i The crossing s i t e  was resurveyed i n  July 1976. Figure 8 
I 

12 shows the changes in a l l  four sutveyed sections since l a s t  year. 
, I 

l 3  j The construction of the pipe bridge and dikes has caused much 
I 

l4 o f  the change. The upstream section r ight  bank continues t o  
I I 

IS- , 
I erode. ~ t '  the highway bridge, the thalweg has migrated from the 

l e f t  bank t o  the r igh t  bank and unlike the thalweg under Middle 

Fork Koyukuk highway bridge, the thalweg i s  a t  ahout the same depth 

as i t  was in  1975. 

i EP-4 was l o s t  to  construction, and a new EP-4 was located 
I 

s l i g h t l y  downstream of i t s  former position. 1 

U. 6 COVWPIIIEIG PRlXTlNG OFFICE : I972 0 - 4 5 7 - O N  
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Middle Fork Koyukuk River near Wiseman 

Location.--lat 67"26'05", long  150°04'45", in SEG sec.7, T.30 N. ,  

/ downstream from the Harnmond River. I 
I 

= - I  [Wiseman (0-1 ) 1 : 63,360, U .S. Geological Survey map. ] 

I 

1976 Survei 11 ance. --Figure 9 shows the Middle Fork Koyukuk River near 
7 I 

/ Wiseman crossing s i t e  on August  2, 1976. The pipe has been buried 

on a new alinement which i s  just upstream from the former crossing. 
9 ,  I 

Work on a protective dike is  i n  progress on the r i g h t  bank where I 
I 

the pipe ex i t s  the ground and heavy r iprap has been placed along : 
I 

the center l ine on the l e f t  bank. The 6-ft- (1.8-m-) high dike ; 
I which had para1 1 el  ed the r ight  bank on the main channel i n  1975 has ; 

13 
I 1 been removed i n  the course of construction f o r  several hundred f e e t ,  

14 1 

upstream and downstream of the centerline. i 
The crossing s i t e  was resurveyed i n  July 1976. Except fo r  I 

I 
i elimination of the dike on the r ight  bank and the depression along i 

17 1 
I I I / the center l ine where the pipe has been buried, the upstream cross : 

' 8  1 

/ section had not s ignif icant ly changed since 1975. Figure 10 1 
19 i I 1 

I shows the new center l ine cross section and the changes in the 
20- I I I 

d~wnstream cross section where the channel continues to  be very I 
21 I - i I 

actlve.  Ongoing construction has changed the. configuration of the 1 

le f t  bank on the downstream section and resulted i n  destruction 1 
The maxiinum discharge since the 1975 survey was l e s s  than 

25- 
4Jl8Q-ft2/~-( 396i~iV~-f,-------- 



~ ~ ~ u r e  9."- Middle Fork Koyukuk River near Wisemanl, August 2,-1976. 

A I R  PHOTO T E C H  





Middle Fork Koyukuk River near Coldfoot 

2 ! 
ocat ion.-- lat  67"11'00", long 150°19'00", T.27 N.,  R.13 W . ,  about 

/ 6 m i  (10 km) downstream from Coldfoot. 

[Wiseman (A-1 ) 1 : 63,360, U .  S. Geological Survey map. 
5 - 1 976 Survei 11 ance. --Photographi c coverage of th i s  s i t e  was obtained i n  - 

6 1 

( stream banks. Figure 11 shows the Middle Fork Koyukuk River near 1 
9 I 

7 

8 

I I Coldfoot a t  s i t e  A (from the 1975 report) on July 19, 1976. This I 

i 
11 

has been one of the areas of severe bank erosion i n  the past and I 
I 

July. Comparison of 1975 and 1976 photos indicates very 1i t t l e  

change since 1975 except fo r  some channel migration within the 1 
I 

1 the spot where the pipeline passes closest to the active channel. i 
l2 i 

I 

13 / A dike armored with heavy r iprap has been placed along the bank 
I 1 and spur dikes have been constructed along the pipeline for  

l4 1 ! 
I 

/ protection against erosion. The photos indicate tha t  during the 
1% i 

! past year a large part  of the flow through this reach has shifted , 
I 

towards the r igh t  bank and thus the dynamic attack on the I 
18 I le f t  bank a t  s i t e  A i s  not as severe as i t  has been i n  the past.  ' i 

U. S. GOVERNMENT PRlhTI5t OFFICE . 1972 0 - 457.0-84 
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Figire 11.--- Middle Fork ~ o ~ i k u k  Rlyer  near Coldfoot ,  July 19,1976. 
A I R  P H O T O  TECH 



South Fork Koyukuk River near Wiseman 

t ocation.--lat 67'01 '10", long 150°16'40", in SWb sec.6, T.25 N. ,  

1 R. 12 W . ,  11 mi (18 kin) upstream from the Gold Bench Mine, and 1 
/ 40 m i  (64 km) northeast of Bettles. 

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

976 Surveillance.--Figure 12 shows the South Fork Koyukuk crossing 
7 1 i 

I 

/ s i t e  on July 19, 1976. The overhead pipe crossing has been 
8 

9 ( completed, and both banks from above the highway bridge to  below ! 
I 

I I no s igni f icant  change in the upstream section. Figure 13 shows 1 
I Z  i 1 

10- 

I 1  - 

' the changes in the center l ine and downstream sections due mainly 
13 i I 

the pipe1 ine have been diked and 1 ined with riprap. 

The crossing s i t e  was resurveyed i n  July 1976. There was 

U. S. GOVEF..WEWJ PXKnNC OFFICE: 1971 0 - 457-084 
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Ftgure 12.- South Fork Koyukuk R i v e r  near Wiseman, July 19,1976. A I R  PHOTO TECH 
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R.14 W . ,  2.4 mi (3.9 km) upstream from Douglas Creek and 32 mi 

(51 km) eas t  of Bettles Field. 

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

. I 
7 

1976 ~ u r v e i 1 l a n c e . - - ~ i g u r e  11 shows the Jim River crossing s i t e  on 
I 
I 

1 

2 

3 

1 I July 19, 1976. The pipe has been buried a t  t h i s  crossing. 

Jim River near Prospect Creek Camp 

Location.--Lat 66O53'00", long 15Q031'20", in SE% sec.23, T.24 N. ,  1 
I 

The crossing s i t e  was resurveyed i n  July 1976. Figure 15 
I 

10- I shows the construction changes a t  the centerline cross section. 

Backfilling had not been cnmpleted when the survey was made. 

On September 19, 1975, a new peak of record discharge of 

15- I I 

I a t  the crossing s i t e  i n  July were 3-4 f t  (1 .O-1.2 m) below the 
I 

13 

14 

Haximum Evident Flood (MEF) , and the high water of September 1975 
I 

I 

9,800 f t 3 / s  (278 m3/s) occurred a t  the gage about 15 mi (24 km) 
I 

downstream f rom the pipe1 i ne crossing. The highwater marks found 

apparently caused very l i t t l e  change i n  the v ic in i ty  of the pipeline 

U Y. COVERNHENT BWitiTlNG OFFICE : 1971 0 - 457-084 
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Figure 14.-- Jim River  near Prospect Creek Camp, July 19, 1976. A I R  PHOTO TECH 





I Prospect Creek near Prospect Creek Camp 

hoeation.--Lat 66"46'50H, long 150°4090", in NW% sec.31, T.23 N . ,  
1 
I 

R.14 W. ,  2 m i  ( 3  km) upstream fro% Jim River and approximately 
1 

28 m i  (45 km) eas t  of Bcttles.  
4 - I 

i [Bettles (D-2) 1 : 63,360, U.S. Geological Survey map. ] 
6 

The crossing s i t e  was resurveyed in  July 1976. No s igni f i -  

7 

8 

lo- I cant  changes were found i n  the downstream cross sect ion.  Figure 18 

1976 Surveillance-.--Figure 16 shows the Prospect Creek crossing s i t e  
I 

on August 2, 1976. The overhead p i p e  crossing has been completed. 

l3 / The main channel was again f i l l e d  with icings a t  the time of 

11 

12 

spring break-up, w i t h  resul t ing overbank flow through the  borrow 

shows the change a t  center l ine section due to  csnstructian and 

the deepening of the upstream cross sect ion,  I 

15- [ 

I p i t  downstream of the crossing. Figure 37 shows the icing condi- 
I 

t ions  and the overbank flow on April 15, 1976. Visual inspection 

o f  the  p i t  i n  July and comparison of 1975 and 1976 aer ia l  photos 

o f  the  p i t  has taken place since l a s t  year. 

U. S. C O V F R N H W  PRINTING OFFICE : 1972 0 - ( 5 7 - U M  
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Figure 16.-- Prospect Creek near Prospect Creek Camp, August 2 ,  1976. 
A I R  PHOTO TECH 



Figure 17.-- Prospect Creek near prospect  Creek Camp, April 15, 1976. 
A I R  PHOTO TECH 
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Lacation.--tat 66O26'30", long 1 50"37'30", i n  SE% sec. 30, Y .19 N . ,  1 
I 

1 

R.14 W., 5 m i  (8 krn) northeast of Caribou Mountain, and approx- 

imately 44 mi (71 km) south-southeast of Bettles. 

Kanuti River near Bettles 

[Bettles (8-2) 1 : 63,360, U.S.  Geological Survey map.] 1 
- - 

I ! 
1976 Surveil lance. --Figure 19 shows the Kanuti River crossing s i  tc on 

I 

1 August 2, 1976. The pipe,bas been buried and the banks lined 

9 I  with r iprap a t  centerline.  

lo-- i The crossing s i t e  was resurveyed in July 1976 and no 
I 

l i  / s tgni f icant  changes were found i n  the upstream and downstream 

l2 1 cross sections.  Figure 20 shows the change i n  the centerline 
I 

l 3  1 . cross section due t o  construction. I 



Figure 19.-- Kanuti River near Bettles, August 2, 1976. rrn snoro TECH 



- - -  -- -- - -  -- - -- - ---- - -  - - -  -- - 
1 Figure 2Q.-- Center1 l n e  cross sect ion of the Kanuti  River near Bet t les .  -- - -  - - .- --  -- - 



Hess Creek near Livengood 

2 Location.- at 65'40130", long 149°04'20", in SW$ sec.20, T.10 N. ,  

1 R.7 W . ,  a t  Fish Creek and 19 m i  (31 km) northwest of Livengood. 

I [Livengood (C-5) i r 63,360, U.S. Geological Survey map.] 

'- !I 976 Survei l lance. --Figure 21 shows the Hess Creek crossing s i t e  on 

June 26, 1976. A temporary access bridge has been constructed 
7 1 just upstream o f  centerline.  The workpad extends to both banks 
I 

I and work i s  i n  progress on the overhead pipe crossing. A t  the I 
9 i 

I 

I The crossing s i t e  was resurveyed i n  July 1976. All three 
12 / 

10 - 

/ cross sections have changed within the stream banks, as shown in I 
13 1 1 

time of the resurvey, this was the only channel erosion s i t e  i 
I 

under surveillance where the p i p e  crossing had not y e t  been done. 1 

I f igure 22. This channel remains active.  A meander cutoff 
I 

'4  1 ! 

11 ) I 
I 

I 

1 occurred i n  1975, most probably during the new MEF flood, about 
IS- I i 

I 

1 1508 f t  (457 m )  downstream from the TAPS crossing. The peak 1 
l6 I I 

17 

18 

I 

discharge since the 1975 survey is 8,300 f t 3 / s  (235 m3/s) on I 

May 5, 1976. 

l9 1 

20- 

2 i  

22 

23 ! 

25- ---- ------ --- 
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Figure 21.-- Hess Creek near Livengood, June 26, 1976. A I R  PHOTO TECH 
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1 Chatanika River  near Olnes 1 
ocat ion.--Lat  65°03'41", long 147"48'39", i n  NW% sec.29, T.3 N., 2i 

R.1 W., approximately 4.5 m i  (7.2 kin) wes t  o f  Olnes and 15 m i  
4 I 

1 (24 km) no r th  o f  Fairbanks. 
5 - 

/ [Livengood (A-2) 1 : 63,360, U. S. Geological Survey map. ] 

976 Surve i l  lance. --Figure 23 shows the Chatani ka River crossing 

s i t e  on June 26, 1976. A br idge has been i n s t a l l e d  j u s t  upstream 

of t he  p ipe  center1 ine, and the p ipe has been bur ied across the 

channel. A l o g  c r i b  has been b u i l t  a t  the l e f t  bank on the 

c e n t e r l i n e  t o  he lp  s t a b i l i z e  the bank sloughing. 

The crossing s i t e  was resurveyed i n  J u l y  1976. No s i g n i f i -  

can t  changes were found i n  the upstream o r  downstream sections. 

F igure 24 shows the changes a t  cen te r l i ne  due t o  construct ion.  

A t  the upstream sect ion,  the submerged l o g  which was f o r c i ng  

f low against  the l e f t  bank and causing undercut t ing i n  1975, 

has been washed downstream, and the thalweg has s h i f t e d  back 

U. 8. COVWHML.W PRIN71h.C OFFICE : 1972 0 - 451-084 
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~ l g u r e  23.-- Chatani ka River- near Olnes, June 26, 1976. A I R  PHOTO TECH 
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Salcha River near Salchaket 1 Location.--Lat 64°29'00", long 146"39'30", i n  HE% sec.13, T.5 S., 
I 

R.5 E., about 8 m i  (13 km) upstream from the  Richardson Highway. , 
I 

[Big De l ta  (8-6) 1~63,360, U.S. Geological Survey map.] I 
I 
I 

6 
/ 1976 Survei 11 ance. --Figure 25 shows the Sal cha River crossing s i t e  on 

I 

I August 1, 1976. The p ipe has been bur ied across the f l ood  p l a i n  
I 

and main channel. 

The cross ing s i t e  was resurveyed i n  September 1976. No 

I 

l 1  I cross sections. Figure 26 shows the const ruct ion changes a t  

10- 

l2 I the center l ine.  The deep ho le  i s  a r e s u l t  o f  p ipe  bu r i a l .  

s f g n i f f c a n t  changes were found i n  the upstream o r  downstream 

U. I. COYERNME>T PRINTING OFFICE - 1972 0 - 457-084 

a(7 -100  

13 

14 

15- 

16 

17 

I 

Maximum discharge s ince the  1975 survey was less than 10,000 
I 

f t 3 / s  (283m3/s). 



~ lgu re  25.-- Salcha R ive r  near Salchaket, A u g u s t  1 , 1976. A I R  Paoro TECH 
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1 Flood Creek near Rapids 

Location --Lat 63°26'421', l vng  141Q4810611, i n  NE% sec.15. T.17 S., 
3 l-----. I 

/ R . 1 0 E . ,  a t  p i p e l i n e  crossing, 0.1 m i  (0.2 krn) upstream from 
4 

I De l t a  River, and about 6 m i  (10 km) south of Rapids. 
5 - 

[Mt. Hayes (8-4) 1 : 63,360, U.S. Geological Survey map.] I 
7 1976 Surve i l  lance. --Figure 27 shows the Flood Creek crossing on 
7 I 

July 6, 1976. The p i pe  has been bur ied  across the Flood Creek 
. I . B I 

fan. 

10- 

11 

12 

The crossing s i t e  was resurveyed photogrammetrical ly i n  
I 

July 1976, and the downstream sec t ion  was resurveyed on the 
1 
I 

ground i n  September. There were no s i g n i f i c a n t  changes i n  the 

I I 
l6 1 the fan  edges. F igure 28 shows the cons t ruc t ion  change a t  

l3 upstream o r  downstream cross sect ions a t  Flood Creek i t s e l f  
1 

I I I 

l4 a l t hough thechanne l  a t t h e d o w n s t r e a m s e c t i o n i s s t r a i g h t e n i n g .  
I 

15- / 
I 

All t h ree  cross sect ions have been changed by const ruct ion a t  

17 

18 

19 

20- 

21 

22 

cen te r l i ne  a t  Flood Creek i t s e l f .  

I 

23 

24 . I 

25- ~- - -- J 
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8 

Del ta  River  a t  Flood Creek 

2 

ocation.--Lat 63"26'3UU, long 145°48'00", sec.15, T.17 S.,  R.18 E., i 

I -  b976 Surve i l  lance. --Figure 27 shows the Del ta  River  a t  Flood Creek s i t e  I r I 

3 

4 

I so July 6, 1976. Lateral dikes have Seen b u i l t  t o  p ro tec t  the 
I 

about 6 m i  (10 km) south o f  Rapids. 

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

I' 1 shows the l a t e r a l  d ikes and the changes i n  three o f  the fou r  

8 

9 

10- 

i " resurveyed cross sect ions s ince 1WEi5. Sect ion 6452+10 was no t  

bur ied  p ipe between Michael and Flood Creeks. These dikes have 
. a  I 

fo rced the f l o w  t o  the l e f t  s ide  o f  the channel t o  some extent. 

The s i t e  was resurveyed photogranirnetrically i n  July. Figure 29 

,' 1 found t o  be changed s i g n i f i c a n t l y .  A t  sec t ion  6380+61 the l e f t  

bank has eroded approximately 20 f t  (6.1 rn) since the 1975 survey. 
I 

15- 1 No underwater conf igurat ions were surveyed dur ing a v isua l  inspect ion 

l5 o f  the s i t e  i n  September 1976, b u t  i t  i s  est imated t h a t  the t h a l w e i  

U 3. CS3VLflNMEMi- PRIbTING OFFICE. IOR 0 - 457-084 

Il7.tOU 

L Z  
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I !, 

1 Castner Creek and Lower Miller Creek near Rapids ----I 
locat ion.-- lat  63O24'00", long 145"44'00", sec.36, T.17 S., R.10 E., 

I 
i 

1 about 10 m i  (16 km) sourh o f  Rapids. 1 
' 1 CHt. Hayes (8-4) 1:63,360, U.S. Geological Survey map.] 

6 11976 Survei 11 ance. --The wri ters '  i n t e r e s t  was drawn t o  these crossings 
I 

1 Vertical Support Members (VSMs). No survey was made because I 

7 

8 

aerial photos and s i t e  inspection are considered t o  be suf f ic ient  
I 

sites because of large icings along these streams i n  the past 
l 

and the construction of the pipeline across the fl~odways an 
I 

l1 / t o o b s e r v e a n y s i g n i f i c a n t c h a n g e s a t t h i s s i t e .  i 
12 / 4 

Ffgure 30 shows the Castner Creek and Lower Miller Creek 
I 

near Rapids s i t e  on August 1, 1976. The VSMs can be seen i n  

l4 1 place across the e n t i r e  floodway. Figure 31 shows the completed 
I I 

1 - 1  pipe on a s imilar  crossing on Miller Creek which is just south of 
I 

l6 i these two crossings. The l i g h t  truck under the pipe i n  the p h o t ~  
i 



Fdgure 30.-- Castner Creek arid Lower Miller Creek near Raplds, August 1 , 1976. 
AIR PHOTO TECH 





I / Oel ta  River a t  Phelan Creek 

1 
Location.--Lat 63O20' 30", long 145°44'00", sec. 13 and 24, T.18 S. ,  

3 I 
R.10 E., about 14 m i  (23  km) south of Rapids. 

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

11976 Surveillance.--Figure 32 shows the Delta River a t  Phelan Creek s i t e  

/ an July 6, 1976. The pipe has been buried along the r ight  s ide  o f  
I 1 the flood plain and roiirtruction of protective spur dikes i s  i n  
t 

I progress. 

lo- I The s i t e  was resurveyed photogrametr ical ly  i n  July and no 
i 

s ign i f i can t  changes were found i n  any of the surveyed cross sections. 

The subchannels have continued t o  s h i f t  back and for th w i t h i n  the 
l3 flood plain. A f ie ld  inspection of the s i t e  was made i n  ~ e ~ t m b e r '  
14 j and a check of the thalweg a t  section 6007+35 indicated no change 

since 1975. 
! 

l6 I During the 1975 survey o f  t h i s  si te ,  a f lood survey was run a t  

" 1 reci ion 6072+50. The f lood  survey resu l t s  for Delta River a t  ~he lan  
1 

1 Creek a r e  shown i n  Table 2 on the following page. Flood surveys 

I9 1 for most of the other  channel erosion sites along the TAPS route ' 

I ' 1  have a1 ready been pub1 lshed (Chi lders ,  1974). This reference 

21 1 describes the method used t o  determine flood magnitude and frequen&. 



2 Table 2.--Flood Survey Results for Delta River at PSzeZcrn CYeek 

l a t i t u d e  - 63O21' 15" 
5 - 

longitude - 145O44' 00'" 

, bra inage  basin c h a r a c t e r i s t i c s  
Drainage a rea ,  A - 584 m i  

8 1 
Basin Storage, St - 2 percent 

9 Glaciers ,  G - 4 percent 

lo-, Mean annual p r ec ip i t a t i on ,  P - 18 in  

P rec ip i t a t i on  i n t e n s i t y ,  IZ4,* - 2.0 i n  

12 i Flood cha rac t e r i s t i c s ,  

2-year f lood,  Q2 - 7,500 f t 3 / s  

13-year f l m d ,  - 14,300 f13/r 
14 

15- ,Bankfull channel charae te r i  s t i  cs 
I 

16 1 Width, bi - 410 f t  
I Mean depth, d - 4.0 f t  

17 I 1 
/ Slope, S - .0028 I 

" 1 Median bed material  - Small cobbles * I 
I9 I Bankfull discharge,  QB - 9,500 f t 3 / s  

22 ' 1 Discharge - 14,500 f t 3 / s  1 .. 

20- 1 
Maximum Evident Flood 

U 3. M V I J I N M L W i  PRlNTINC OFFICE . 1872 0 - 457-084 
84* - I \>o  

2 1 
Top width - 910 f t  





Gulkana River near Sourdough 

a 1 Cocation.--Lat 6Z032'28", long 145"32VOfl, in SEk sec.23, T.9 N., 

R . 2 W . ,  a t p i p e l i n e c r o s s i n g ,  l .Smi  (2 .4km) upstreamfrom 

I Sourdough Creek, and about 1 mi (2  km) northwest o f  Sourdough. 

5 -  1 [Gul kana (C-4) 1 : 63,360, U. S. Geological survey map. ] 

= I 
1976 Surveillance.--Figure 33 shows the Gul kana River s i t e  on August 1, 

' I 
1 1976. The pipe alinement has been changed since the 1975 survey 

and the new crossing s i t e  is  shown i n  the lower r igh t  hand corner 
i 
j o f  f iglmrc 33. I t  was decided to  continue moni torirrg the cross . 10- 1 
I section a t  the former pi pel ine crossing because o f  the several I 

11 : I 

years of cross section data already obtained and the re la t ive  
12 j 

position of the sections on the meander loops which should provide : 
13 ' I 

an excel lent  long-term record of r ive r  behavior on a meandering ' 
Id i 

1 
' reach. 

15- , 
I 

The s i t e  was resurveyed i n  September 7976.. No signif icant  I 
1 I 

17 f 
change was found in any section; however a t  section 5 the l e f t  

I I 
i 
! bank continues t o  slump.  Bank s lumping has moved EP-9 15 ft (4.5 rn) 

18 1 

1 c loser  t o  the  stream since the 1975 survey, but the surveyed I 
19 i i 

I 

20- j pro f i l e  i s  the same as  i n  1975. This indicates tha t  a s  the bank 1 I 
i I 

i slumps in to  the stream, the f low car r ies  the material downstream. 
z1 1 i 
I2 I During the 1975-76 winter, the Gulkana had repeated icings i 

/ which completely f i l l e d  the main channel by spring. During 
23 I I 

I I 
1 break-up i n  May, water depths 3-4 f t  (1.0-1.2 m) over banktop were I 

24 1 i 
- [  observed in the survey s i t e  area. The water flowed gently through 

I 

-- -- --.-- - 
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the trees during the spring thaw while the main channel was clogged I 

2 1 w l t h  ice. This ice later rotted away without causing any major 1 

ice jams. The ice slightly bent the upstream mmber of one pier 

on the Alyes ka access bridge downstream f rom the pi pel i ne crossing. I 

( of a flood in May. despite the May flood being a new MEF. The I 

I 

s - 

6 

dlscharge was small and the veloci t les  low, resulting in l i t t l e  or  

The peak discharge since the 1975 survey was 3,800 f t3 / s  

(108 m3/s) on May 27, 1976. 
P- - I 

i 

u. S. COVWNMEXF PRIKTINC O F F I C E .  1971 0 - 457-084 
eb7-10d 

The h i g h  water in May l e f t  very l i t t l e  flood evidence; during 
I 

the September s i t e  inspection, there was virtually no indication 
I 

I 



Figure 33.- Gulkana Rlve r  nea i  Sourdough, August 1, 1976. riR PHOTO TECH 



I Tazl ina River near Gl ennall en 

' locatfon.--lat  62O04'39", long 145O28'3OU, in NEL sec.6, T.3 N. ,  
3 I 

/ R.1 W. ,  a t  pipeline crossing, 0.1 mi (0.2 km) downstream from 

I /  Moose Creek, and 2.5 mi (6.4 km) southeast of Glennallen. 

I 
7 1976 Survei 11 ance. --Figure 34 shows the Tazl i na River crossing s i te  

I 

1 

5 - 

6 

1 on July 31. 1976. The overhead p i p e  crossing has been completed. 

[Gul kana (A-3) 1 : 63,360, U . S . Geol ogi cal Survey map. ] 

The crossing s i t e  was visually inspected in September 1976 
I 

l o - /  I durlng the peak of a glacier-darmed lake break-out flood which 

" occurred on September 22, 1976. The peak discharge computed by I 

I 
lZ 1 i nd i rec t  methods was 30,000 f t 3 / s  (850 m3/s). Observation o f  the 

l 3  1 stream banks during t h i s  sudden h i g h  f low showed no bank erosion I 

U. 3 r a v ~ ~ ~ ~ ~ ~  P R I ~ I H G  OFFICE . ion o - d s ? - o ~  
, * I .  I O U  

. ?  
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" 1. t a k l n g  place; however, measured cross sections were not obtained. 
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Figure 34.- Tazl i na  R i v e r  near Glennal l en ,  July  31, 1976. A I R  PHOTO TECH 

* 



R.1 W . ,  a t  pipeline crossing 1.5 mi (2.4 km) upstream from Copper i 

\ River, and 1 m i  (2  kin) west of Copper Center. 1 
[ ~ a l d e z  (D-4) 1 : 63,360, U .S. Geological Survey map. ] 

6 

35 shows the Klutina River crossing s i t e  
I 

on July 31, 1976. The p i p e  has been buried across the channel. 
I 

1 The crossing s i t e  was resurveyed i n  September 1976. No 
I 

lo-/ significant changes were found in the upstream or  downstream 

l 1  1 cross sections. Figure 36 shows the construction-related changes i 

In the center l ine cross section. ! 



Flgure 35.-- Klutina R l v e r  near Copper Center, July 31 , 1976. A I R  PHOTO TECH 
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Figure 36.:- Centerllne cross section of ~ l u t f n a  ~ i v e r  near Copper Center. ' 
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1 
Tonsina River near Tonsi na 

/ Tonsina River, and 6.5 mi (10.5 b) south o f  Tonsina. 

2 

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

37 shows the Tonsina River crossing s i t e  on 

8 June 24, 1976. There has been addi t ional  construction work along 
I 

Location.--Lat 61°3530", long 145"13VO", i n  NE3 sec.21, T.3 S., 
i 

¶ I  the center l  ine  and 3-4 f t  (1 .O-1.2 m) diameter r ip rap  has been 

/ R.1 E., a t  p ipe l ine  crossing, 0.8 m i  (1.3 h) upstream from L i t t l e  

10- / placed along the r i g h t  bank a t  center l ine since the May 1975 survey. 

! I 

The crossing s i t e  was resurveyed i n  September 1976. i 
I 1  / 1 
12 ' I Figure 38 shows construct ion changes a t  the center1 ine  cross section. 

I 
I 

l3 i These was no s ign i f i can t  change i n  e i t he r  the upstream o r  downstream 
I 

14 i cross section. 
t 

15- / The peak discharge f o r  the Tonsina River since the 1975 
i I 

16 ' s u w e y w a s 4 , 6 0 0 f t 3 / s ( 1 3 0 m 3 / s ) o n J u l y 1 4 , 1 9 7 5 .  Thepeak I I 
l7 1 dfscharge during the 1976 water-year was 3,200 f t 3 / s  (90 rn3/s), 1 

I 
18 

19 

both June 30 and July  1. 

20- 

21  

22 

23 

24 

- 
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Fi,gure 37.-- Tonsina R ive r  near Tonsina, June 24, 1975 riu PHOTO TECH 



tTAT_IONIWG IN FEET - 

---- - - .  - - - .- _ _ _ _ __-_---_I 

I -- Mgun 38."- Centerline cross section o f  Tonsina River  near Tcnsina. 



-- 

I r- TV?ekel River a t  Tiekel -7 
(Location.--Lat 6IQ19'12", long 145"18'33", t n  NWL sec.30, T.6 S., 

I s i t e  on July 31 , 1976. Thgb pipe has been buried across the 
I 

3 

4 

5 - 

6 

7 

i channel, and a dike has been constructed on the l e f t  bank a t  
I 

! 
R.1 W.,  a t  pipeline crossing, 3.7 m i  (6.0 km) upstream from the 

Tsina River, and 0.5 mi (0.8 km) south o f  Tiekel. 

[Valder (8-4) 1 : 63,360, U.S. Geological Survey map. 
-- 

I 
1976 Surveillance.--Figure 39 shows the Tiekel River a t  Tiekel crossing 

l o -  centerline t o  prevent high water from flowing down the pipeline. 

I 

The c r~ss ing  s i t e  was resurveyed in May 1976. There was 

no significant change in either the upstream o r  downstream sections. 

l 3  I Figure 40 shows the construction-related changes a t  the centerline 

section. Apart from the dike on the l e f t  bank, the centerline 
I 

15- I cross section i s  much the same as i t  was i n  1973. 
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'Figure - -  - - 40.-- - Centerline cross section - of - -  ~ i e k e i  River a t  Tiekel .  . . 



-.-- -- 

1 Tiekel River near Tiekel 

/ Location.--Lat 61°16'36", long 145°16'21", i n  NWC sec.8, T.7 S . ,  

R . l  E., a t  pipe1 ine crossing, 1 m i  ( 2  km) upstream from Tsina 

River, and 3 . 6  m i  (5.8 h) southeast of Tiekel. 

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

I 
' I 1976 Surveillance.--Figure 47 shows the Tiekel River near Tiekel 

I 

8 l  crossing s i t e  on July 31, 1976. The pipe has been placed beneath 

I -  the channel. 

The crossing s i t e  was resurveyed in May 1976. There was 

no significant change found in either the upstream or downstream 

I cmss sections. Figure 42 shows the new centerline cross section. 



~ i & r e  41 .-- T i e k e l  R i v e r  near  T i e k e l  , July 31, 1976. A I R  snoro TECH 
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Figure 42.-- tenterline cross section of ~ l e k e l  River near T iekel ,  May 8, 1976: - - - - - -- - - - 



Location.--Lat 61 "1 2'?8", long 145"22'30", i n  SEk sec. 34, T.7 S., 

R.1 W., a t  p i p e l i n e  crossing, 5.5 m i  (8.8 km) upstream from 

T ieke l  River, and 8 m i  (13 km) southwest o f  Tiekel  . 
[Valdez (A-4) 1 : 63,360, U .S, Geal og ica l  Survey map. ] 

1976 Surve i l  lance. --Figure 43 shows the Tsina River near T i  eke1 crossing 

1 s i t e  on J u l y  6, 1976. The, p i pe  has been bur ied  across the channel. 
, 

The crossing s i t e  was resurveyed photogrammetrically i n  J u l y  
I 

10- 1 1976, and subsurface e levat ions were obtained i n  September. No 
I 

i s i g n i f i c a n t  changes were found i n  e i t h e r  the upstream o r  downstream 
i 

12 ' 
I sect ions. F igure 44 shows the const ruct ion- re la ted change a t  the 

13 1 I 
I cen te r l i ne  sect ion.  A September inspec t ion  o f  the s i t e  which 
! I 

14 i 
i 

f e l l  owed a g l  a c i  a1 -dammed 1 a ke brea k-out f l ood  o f  10,000 f t 3 / s  
I 

l 5  
(283 m3/s) on August 8. 1976. i n d i c r t e d  t h a t  the h igh water had 

I 

caused l i t t l e  o r  no change i n  any o f  the sections. 

25 - - 
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FIgqre 44. -- Center1 ine cross sehidn-of 'rs?.na ~f ver near Tieke1 . - - - --- 



TsSna River near Ptarmigan 

9 1- 1976 Surveillance.--Figure 45 shows the Tsina River near Ptanigan 

2 

3 

crossing si te on July 31 , 1976. The pipe has been buried under 

the channel. 
I 

Location.--Lat 61°12'00'\ long 145O33'@6", in S t %  sec.3, T.8 S . ,  
i 
I 

i 

lo- i The crossing site was resurveyed in August 1976 following 

a glacier-dammed lake break-out flood on August 8, 1976. A 
I 
I 

4 

5 - 

12 ! 
i flood survey was made at the flood survey side about 1 mi (1.6 km) 

8.2 W., at pipeline crossing, 300 ft (91 rn) downstream from 
I 

Cascade Creek, and 2.5 mi (4 km) east of Ptarmigan. I 

i 
l3 1 downstream of this crossincl,, and a discharge o f  19,000 ft3/s 

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

14 / 
i (283 m3/s)  wits computed for the break-out flood. The f l o o d  appar- 

IS-- /  ently caused l i t t l e  change i n  the sections at the crossing site. 
I I 

l6 i Except for constructian-related changes at the centerline and 

downstream section approaches, there was no rignifi cant change i n  

any o f  the three cross sect ions.  't'halweg elevations were not 
! 

determined because of high &ter at the time of the survey. 

ti. S. GOVWNMEY+ PR~NTXNC OTPICE . lrn o - 457-oar 
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Figure 45.-- Tsina Rlver  near ptarmigan, July 31 , 1976. r!R PHOTO TECLI 

84 



Tsina River a t  Ptarmigan 

mation.--Lat 61°11'40", long 145"39'10", i n  NEk sec.7, T.8 S.,  L I I I 
1 R.2 W . ,  a t  pipeline crossing, a t  Ptarmigan Creek 1 m i  (2 kin) 

I 
I 
I 1 northwest o f  Ptarmigan. I 
I 

[Valdez (A-5) 1:63,360, U.S. Geological Survey map.] 
6 1 

1976 Surveil l a n c ~ .  --Figure 46 shows the Tsi River a t  Ftaraigan -- 
' I crossing s i t e  on July 6, 1976. The pipe has been buried and 

I there  has been much stockpiling and  movement of river-run gravel 
9 '  

I along the right side of the flood plain in the v ic in i ty  of the 
10- / 

I r center l ine.  Dikes have been b u j l  t upstream of the pipeline t o  
11 ' 

I 

1 protect, the pipe. The dike on the  l e f t  bank has been extended 
12 ! 

i downstream of the centerline since the photo was taken, and heavy 
13 1 

/ r iprap has been dumped along the strearnrvard.face of t he  dike.  
11 1 

I 

i The s i t e  was resurveyed photogrammetrically i n  July 5976. 
15- 1 1 

: No s ign i f i can t  changes were found in the channel way of section 1 
16 1 I 

i 385+50 or in  the supplemental section. There has been no signif-  I 
17 ' I i 

i cant  channel change i n  section 328+00, but a b ig  stockpile of 1 
I 
I 

gravel has been pushed up an the r igh t  s ide  of the channel way. 
i 

I Section 352+64 has changed considerably since the photogranmetric ' 

20- i 
I 
I 

22 
survey due t o  subsequent construction; therefore this section i s  I 

I not  shown. Figure 47 shows the changes iqrought by construction and i 
I 

1 subchannel inigratior: i n  sect ions 335-r-00 and 346t00. 
2s I 

I i 
24 In August a glacial-damned lake broke out,  w i t h  a resul t ing 

i I 

:$.- 
f lood peak of 10,000 f t 3 / s  (283 m v s )  on August 8, 1976. This I 

I - _  ___~_l--l_--_l_---_I- ------A 
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break-out flood was the highest flow during TAPS construction 

sn the Tsina, 

In September, a f i e ld  survey was made o f  the s i t e  to 

determine h i g h  water elevatjons and thalweg depths i n  some 

channels. The break-out flood in August caused no apparent 
I 
1 

1 bank erosion and no evident deepening of the thalwcg through 
I 

this reach. Figure 47 also shows t h e  high water marks from the 
6 

'. August break-out f l o o d  slow t h 2  l e f t -bank  dike. A t  section , 
I 
I 

352+64 where the dike was not  yet  bui l t  a t  the time o f  the 
I 

lo- 1 phstagrametric survey, the h i g h  water mark was 1.5 f t  (0.5 m) 

below the t o p  of the dike. 
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r- 1 Sheep Creek near Valdez 
I 

Locatdon.--Lat 61°06'330", long 145"48'30", in SW% sec.5, T.9 S., , 

W.3 W e ,  at pipeline crossing, 0.2 mi (0.3 kna) upstream from Lowe 

River, and 18 m i  (29 krrr) east of Valdez. 
I 
i 

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

976 Surveillance.--Figure 48 shows the Sheep Creek crossing s i t e  

IS- / 

on Y!sly 6, 1976, during the construction o f  the buried crossing. 
-. t 

The crossing site was resurveyed photogrammetrical 1y in 
! 

July 1376 and by an on-the-ground survey in September. There 
I 

~ ' i  I 6 .  1 

were no significant changes found in either the upstream or the 
- 

downstream cross sections. Figure 49 shows the construction- 

related changes at centerline during construction and after construc- 
I 

tion had been completed. 1 I 





___-____ _ _ - - -  - - --- _ _  _ _ _  - - -- - - - 

!Figure 49.-- Centerline E ~ ? I S S  sect ion of 
near Vnldez. _ _ _ _  - 



' I Lowe River near Valdez 

2 I Location.- at 61°05'50", long 145"51'00M, in SWb sec.12, T.9 S. ,  

Creek, and 16 m i  (26 km) eas t  o f  Valdez. 
I 

I- I [Valdez ( A - 5 )  1 : 63,360, U .S. Geological Survey map.] 
6 

1976 Surveil1ancq.--Figure 50 shows the Lowe River crossing s i t e  on 
7 I 

I July 6, 1976. The pipe has been buried across the flood plain. 

The crossing s i  t e  was resurveyed photogranmetri cal ly i n  July I 

'3 
I i 
/ . 1976. There were no s igni f icant  changes found i n  any of the cross I 

10- / 
I !  i 

1 sections.  The centerl  ine l e f t  bank excavation remained to  be I 
I 

1 1  I 
I I 

I 

12 
backfilled. Ps in the past  a t  t h i s  s i t e ,  there has been consider- 

i 

13 , 
able anabranch migration since the  1975 survey. In Srpteeriiber a r 

: visual inspection was made of the s i t e  and no bank erosion was 
14 I 

I 

I 

i apparent along the l e f t  bank i n  the v ic in i ty  of the centerline.  ' 

15- 7 
I 

I Thalweg depths were not surveyed i n  5976. 
;6 1 

I 
I The peak discharge since the 1975 survey was 8,000 f t 3 / s  

l 7  i 
(227 m3/s) on A u g u s t  1, 1976, 

18 I 
@ 
I 

I I 
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