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1 1.0  EXECUTIVE SUMMARY 

The da ta  presented herein were collected for  use in construction a n d  

calibration of the sediment t r a n s f e r  model being developed to  ana lyze  

potent ial  wi th-project  aggradation downstream of the Ci3uI i tna -Sus i tna -  

Tatkeetna confluence. R i v e r  cross-sections, stage-discharge 

measurement a n d  bed mater ia l  were  collected a t  n i n e ,  n i n e  a n d  eight  

iower river cross-sections, respectively. The cross-sect ions between 

t he  Chtakitna-Susitna-Tafkeetrra Rivers confluence and the  P a r k s  

Highway bridge were surveyed during September 1984, t h e  

stage-discharge measurements were measc~red June through October 1984 

and t h e  b e d  mater ia l  samples were collected during October 1984. The 

c h a n g e  in channel geometry a t  River Mile (RM) 98.0 a n d  RM 97.1 i s  

i I Ius t ra t~d  by comparing r iver  cross-sect ion su rveys  in 1980, 1982 a n d  

1984 

The la te ra l  a n d  longitudinal dar ia t ion of bed material  particle s ize  

distribution w i t h i n  t h i s  section of t h e  r iver  i s  re la t i ve l y  uniform, w i t h  

some variat ion a t  t h e  downstream s ide of gravel  bars a n d  a t  f reshly  

exposed g r a v e l  b a r s .  

F ive of the seven a r m o r  layer samples a r e  biased towards  the  l a r g e r  

particle sizes because t h e  s u r f a c e  was frozen during sampl ing, thereby 

mak ing it di f f icul t  to  sample t h e  complete armor  l aye r .  Two un f rozen  

a r m o r  l aye r  samples a r e  considered representa t ive  of t h e  a rmor  l aye r .  



2 .0  SCOPE OF STUDY 

Approximately 80 percent of t h e  total sediment load in t h e  S u s i t n a  

Rive? below Talkeetna or ig inates in t h e  C h u l i t n a  an-' Ta lkeetna 

Rivers.  Regulation of flood a n d  h i g h  f lows by the Susitrla 

rydroelectric Project will reduce the sediment discharge capacity of 

the  lower Susitna River.  The to ta l  sediment Toad wihf not be 

reduced proportionately a n d  aggradation of sediments in  the  lower 

S u s i t n a  River i s  expected to occur.  Potential impacts resul t ing 

from this aggradation would be elevation of water  levels n e a r  the 

town of Talkeetna, a t  tr ibutary m o u t h s  and a t  the upstream end of 

side channe l  complexes. The resu l t s  of the  sed iment  study (FY84) 

p resented  in " S u s i t n a  Hydroelectric Project - Reser-voir a n d  River 

Sedimentation" ident i f ied  the  potential fo r  aggradation but  did not 

s u f f i c i e ~ t l y  define the temporal  and s p a t i a l  distribution of the 

agg rada t i on  . Modelling s tud ies  are being conducted to provide a 

better est imate of the  potent ial  impact  of the wi th -p ro jec t  f low 

regime on t h e  sediment transport  below t h e  Chul i tna-Sus i tna-  

TaI keetna R ivers  confluence. This repor t  presents the 

stage-discharge, bed material  a n d  cross-sect ion d a t a  col lected f o r  

construction a n d  c a l i b r a t i o n  of the sediment t r a n s f e r  model. 

RGM Consultants c o n d u c t e d  hydrographic surveys o f  the  S u s i t n a  

River  in 1980 a n d  1982 (RGM, 1981 and RGM, 1982). These 

cross-sections were p r i m a r i l y  collected f o r  computer modelling of 

wa te r  sur face prof i les using the HEC-2 program a n d  computer 

modelling of w i th -pro jec t  ice cond i t i ons  using the lCESlM p rog ram.  

For the  1980 and 1982 surveys r i ve r  cross-sections were gix~en t h e  

designation Lower R ive r  Cross-Sect ion w i t h  a n u m b e r ,  i . e . ,  L R X  

6 . 7 .  The numbering s t a r t e d  w i t h  0.3  downs t r eam of T a l k e e t n a  a n d  

inc reased in  the  ups t ream direct ion. For the  1983 s u r v e y s  t h e  

i n i t i a l s  LRX a r e  used to indicate lower r i v e r  cross-sections and t h e  

number* i s  the  r i ve r  mile designation. The locations of the 1984 

cross-sections were changed slightly during f ie ld  location and 



su rvey  therefore t h e  LRX n u m b e r  does not necessar-ily corr-espond 

tc., t h e  a c t u a l  r iver mi le.  LRX 98.0, 97% 1 and 95.9  a r e  

app rox ima te l y  the same location as  LRX 2.0,  1 O aild 0 . 7 ,  

respect ively (Figure 2 . 1 ) .  Calibrat ion da ta  included water  su r face  

elevat ions f o r  selected cross-sect ions a t  d i f fe ren t  f low t-ates and 

bed mater ia l  and armor l a y e r  samples a t  eight cross-sect ions.  









3.0 BED M A T E R l A L  SAMPLING 

3.1 Sampling Methods 

Sample s i tes  w e r s  initially selected on t h e  September 16, 1953 

a e r i a l  photography, wi th  a discharge a t  Sunshine of 21,100 cfs ,  a t  

o r  near  eight cross-sections surveyed by RCM Consu l t an t s  i n  1984. 

These cross-sections are  approximately a t  River  Fvllle ( R M )  97 .1 ,  

95.9,  93.1, 91 -8, 90.6, 87.7, 86.3 a n d  84.6. Sample s i tes  were 

selected across t h e  river a s  we61 a s  99iowr.r the  river- to determine 

t h e  s p a t i a l  variation in bed mater ia l  p a r t i c l e  s i ze  distribution. 

Sample sites were selected to be representative of the gravel bar  

or  bar2k in the local a r ea  of the cross-section, 

Dur ing  sampl ing we f lew along t h e  ct-ass-section twice a t  

approxi inately 0 0  feet above t h e  ground s u r f a c e  to conf i rm the 

sample s i t e  selection or  to select new s i t e s .  At some 

cross-sections there were  new channels wf3ich were  formed th is  

y e a r  a n d  a t  other c ross -sec t ions  t h e  s h a p e s  of the  bars had  

changed since t h e  1983 a e r i a l  photography. No samples were  t a k e n  

underwater due  to f r eez ing  temperatures prior to a n d  d ~ r  r i n g  t h e  

sampl ing period. We selected four to seven sample s i t e s  pe r  

cross-section. a t  the  waters  edge of e a c h  major c h a n n e l ,  i n  d r y  

c h a n n e l s ,  and on gravel ba rs  t o  provide samples a c r o s s  the river.  

Each specific sampling s i te  was selected a f t e r  wa lk ing  t h e  a rea  to 

e n s u r e  t h e  representative n a t u r e  of t h e  sample site. 

For some c ross -sec t ion  s i tes t h e  representa"rive location selected 

was  not o n  t h e  crass-sect ion l i n e ,  so t h e  iocatiion nea res t  t h e  l i n e  

was selected. Tes t  holes were  dug if there was unce r t a in ty  of t h e  

representativeness of t h e  a r e a .  Photographs of each sample  s i t e  

we re  taken  f rom t h e  ground a n d  t h e  a i r  l ook ing  u p s t r e a m  a t  t h e  

site. 



A f t e r  an a rea  was  selected it was marked  off,  photographed a n d  

the material w i t h i n  t h e  a rea  collected f o r  gradation a n a l y s e s .  For 

each cross-section one surface sample was taken of a well 

developed a r m o r  layer. The sur face  mater ia l  was frozen due t o  
* 

freezing temperatures prior to a n d  during t h e  sampling period. A 

pry bar was used to  loosen t h e  surface mater ia l  for collection. 

Depending on the  sample location a n d  t he  thickness of frozen 

surface  mater ia l ,  bed mater ia l  samples were taken f r o m  0 . 4  feet to 

2.0 feet below t h e  bed surface, 

A t  f i v e  of the seven armor layer  s i tes  the  su r face  was frozen, 

precluding t h e  measurement of t h e  armor layer t h i c k n e s s  a n d  t h e  

embedment coefficient as described by Ettema (1984) For the t w o  

unf rozen  armor layer  samples, t h e  armor layer  th ickness  was  

sampled, but t h e  embedment coefficient was not measured. The 

f rozen armoi-  l aye r  samples a r e  biased towards t h e  lar-ger par-ticle 

sizes due to t h e  sampling methods. . 

The particle size ana lyses  were  conducted i n  accordance wi th  ASTM 

specification D-422. The sample weights ranged f o rm 42 i b s .  to  

190 ibs .  depending o n  particle sizes in t h e  sample. 

The discharge was 10,700 c f s  a t  S u n s h i n e  dur - ing  t h e  bed m a t e r i a l  

sampl ing (Table 3.1) .  Water sur face  elevations a t  selected 

cross-sect ions a r e  presented in Table 3 . 2  and t h e  location of w a k r  

su r face  readings a r e  shown in F igure  2 . 9 .  A l l  d i s c h a r g e s  listed in 

Table 3.1 a n d  3.2  a r e  p r o v i s i o n a l  USGS d a t a .  . 



Table 3.1 Discharge  of t h e  S u s i t n a  R i v e r  a t  Sunshine f o r  da tes  of 

S u r v e y  a n d  Bed Mater ial  Sampl ing 

Mean Daily 

Date Discharge (c fs )  1 

a A l l  d i scha rge  values a r e  p r o v i s i o n a l  USGS records and a r e  subject to  
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3 .2  Sample S i t e  Descriptions 

Sample descript ions a r e  presented by river mile in downs t ream crder .  

The sample locations are ident i f ied in  Figure 2 . 1  and on the r i v e r  
@ 

cross-sect ion prof i le plots. Generally t h e  sampl ing started on t he  

eas t  bank and progressed to t h e  west bank. Usually t h e  armor l ayer  

sample h a s  the highest sample n u m b e r  for  the  cross-section. For 

some cross-sections sample s i tes  were skipped becahse of t ime 

constraints. For RM 90.6, 87.7 a n d  84.6 n o  ~ e s t  bank samples were  

t a k e n  because there was no place to  land t h e  helicopter. For each 

sample site there is a description of the s i te  based o n  f ie ld  obser -  

vations a n d  particle size analyses,  a n d  two photos showing the sample 

s i t e  f rom t h e  ground a n d  a i r .  A t  the end of t h e  descript ion of e a c h  

river mile section a r e  t h e  particle gradation curves and t h e  r i v e r  

cross-sections showing the sample s i t e  locations. The r i ver  

cross-sect ions a r e  plotted looking downstream w i th  the eas t  b a n k  on 

the  left. The depths ( feet)  given in the sample descriptions were 

measured f,*om t h e  surface down into t h e  sample  hole. Armor layer  

samples a r e  plotted together with  t h e  bed mater ial  sample t a k e n  belo~v 

it or  nearby .  Tables w i t h  t h e  results of pa r t i c le  s i ze  ana lyses  and a 

description of the Unified Soil Classi f icat ion System a r e  included i n  

Appendix A .  



Sample 1 

The sample s i te  was on the east  b a n k  of the e a s t  c h a n n e l  j u s t  down- 
stream of t h e  Susitna-Talkeetna confluence (Photo 3.1, 3.2 a r ~ d  Fiyur-e 
3 .1) .  The gravel was frozen f rom t h e  surface  to 0.3 feet, samp!ed 
f r o m  8.5 fee t  to 1 - 6  feet  a n d  thet-e \@as no avater  in the  hole. The 
s a n d  is eoarser* t h a n  a t  the west  bank s i tes due t o  the i n f l u e n c e  of 
t h e  bed material f rom t h e  Talkeetna River.  The sample i s  a well 
graded gravel-sand mix tu re  with  few fines a n d  i s  representa t ive  of 
the local area ( F i g u r e  3 . 2 ) .  



PHOTO 3,"f 
I " r-ca,i~rrr;l i JPSTl ' t?A iY l  z t  Sz~sitnz-'Falkeetna conf luence S a m p l e  1 9 .  I i s  o n  
+. t,7e t cas t  bank of thci  e a s t  c i ~ a n n e i ,  The S u s t t n a  River- enter-s fr-om t h e  left 

a n d   ti:^ T a i k e t n a  R n  e r  enters from t h e  r ight .  

f I 

1 \ .  

PHOTO 3.2  i 
3 I \ ievi. !~;t2Llr;g c ? s : i = ~ . a i n  a t  S jsltna-~aikp?tn~ ccnf\: jef;cz. 1 ? , ' \ 1 C j ; .  , 

i ioca;sd in :ne i(:;t.ar. i?':: C C J / - / ~ ~ ! -  Q!. t h e  pj3,3:c>j;;~j?h. Ti is  S ~ J ; ; .  - 7 2  Ri\ ,  et' 1 



i l ~ e  sample sire v . 3 ~  the  w 3 s t  b a n k  of the east c h a n r l e l  jus t  c !o~ \ i v -  
st!-earn of t i l e  S u s i t n a -  Ta ikee tna  conf luence (Photo 3 . 3 ,  3 .  J and k - 1 5 ~  t-e 
3 . 1 ) .  T h e  ~ i - a v e l  was fi-oxen fr-om t h e  su i - f ace  to 0.1 f ee t ,  sdn?pi?d 
f F-orn (1.5 f e e t  to t . S  fee t  and w a t e r  w a s  a t  1 . 2  f ee t .  T h c  scir~d i s  
f i ne r  than a t  s j n l p l e  1,  the i n f luence of the  bed matel- ia l  C i . i - ) i ~ ~  tiw 
i a l k e e t n a  R ~ ~ e r s  i s  pr-obabiy less. T h e r e  was a we l l  deve loped a~ . l i l o~ -  
l a y e r  w i t h  coarse gr-avel and cobbles. Based on f ie ld  obsel.vations 
t h e  sample is rept-esentative of t h e  armor l a y e r  m i n u s  t h e  f i n e s .  Th i s  
sample  i s  a wei i  graded gr-avel -sand m i k t u r - e  w i t h  few f i n e s  a n d  is 
c .~pr.esentat ibr  of the  local ar-ez (Figur-e 3 . 3 ) .  



PHOTO 3.3  
Lookir-iy up t h e  S u s i t n a  River adjacent t o  t h e  S u s i t n a - T a l A e e t n a  conf iur r ice.  
Sarnpie 2 Rhl  97 .1  is located on the  w e s t  bank of t i i e  3 a s t  c h a n n e l .  Not ice  
coal-se ru t - face  inater-iat. 

PHOTO 3.4 
\ iew i i?cLing u p s t i - e a r n  a t  S u s i t n a - T a l L e e t n a  c ~ ~ n i l u e n c e .  S T  2 ,  Kt1  
9; .  I .  i s  loc,?t:~i! i n  t h e  iokwt- l e f t  corner  of photo i ; raph .  The S t ~ _ ; s ! t n a  River-  
en:?,-s tt-oiri rile l e f t  and the Ta ikee tna  R i v e r  ezter-s ?!-om the r i s h t .  1'i1c 
C h u i , t n a - S u s i t i " t a  conf!uence i s  in  the u p p e r  l e f t  of p h s t o g r - a p i ~  



Ti12 sainpie site was  in  a high \$atera ci~anr- ie l  ncai- t i i e  r i i~cic!le of t i?? 
r.iver* wh i ch  h a s  water- a t  Flows of 37,500 c f s  a t  S u n s i ~ i n e  ~ 1 6  l i~gher-  
i Photo 3.5, 3 . 6  a n d  F i e  3 .  I .  The 91-avel was f rozen froi i l  t h e  
surface to 0 .4  f e e t ,  sampled fr-orr~ 0.4 feet to 1 . 3  fee t  a n d  t l~er-e w a s  
no bvatei- in the hole. T i l e r e  was a well developed si.rnor l a y e r .  T i l e  
s<lmple i s  a poor-ly-gt-aded g i - a ~ e l - s a n d  t l - ix tur-e w i t h  f;.w f ines ,  i s  i-iot 
repr -esenta t ive  of the  al-mor* layer. but  i s  r8epiesentat ive of the  local 
a r e a  (Figure  3 . 2 ) .  


























































































































































































































































































































































































































