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The 1984 da t a  in  th is report we,-e collected, reduced and analyzed by R&bl 

Consul tan ts  under contract to Harza-Ebasco S u s i t n a  Joint Venture as p a r t  

of t h e  Sus i tna  Hydroelectric Project, a project of the Alaska  Power 

Authcrity. 

This report was  authored by Dave Bjerkl ie ,  Stephen BI-edthauer,  and Bob 

B u t e r a  of RGM Consultants, I n c .  Review was provided by Don Beaver of 

Envirosphere Company. Field w o r k  was accomplisi~ed by Bil l  A s h t o n ,  Dave 

Bjerklie and Bob Butera .  The A laska  Depar tment  of Fish and G a m e  - S u  

Hydro i s  also acknowledged fo r  the use o: their fieid camp, monitoring of 

precipitation da t a  a n d  ass is tance  w i th  d a t a  collection. 



Groundwater  discharge into slough; along the Middle S u s i t n a  River main- 

t a i n s  h a b i t a t  for salmon spawning a n d  rearing of the  juvenile saimon. The 

operation of the proposed S u s i t n a  Hydroelectric Project upstream of these 

a r e a s  would c h a n g e  the flow regime in the river. The ef fects  of these 

changes  in  f low regime on t h e  groundwater  discharge into t h e  sloughs were 

studied. 

Analbtsis of previously collected da t a  a n d  r a i n f a l l -  runoff da ta  colIected 

during 1954 lead to  the following conclusions: 

I .  Stage changes in t h e  mainstern will effect t h e  r a t e  of groundwa te r  

upwel l ing to t h e  sloughs. The ef fect  v a r i e s  it-om slough to s lough  

being dependent o n  local s t ra t igraphy.  gradient,  a n d  s lough 

morphology. Relations hips have been developed for Sloughs 8A, 9 

a n d  11-  

2 .  Upland groundwater i s  a s ign i f i can t  source of water  to some sloughs. 

This a lso  va r i es  between sloughs. The a v a i l a b i l i t y  of  this w a t e r  to  

the sloughs depends u p o n  t h a t  portion of t h e  water-shed area  wil ich 

h a s  deeper soi ls,  preventing rapid r-unoff. The elevation of t he  

ground~vater  table a d j a c e n t  to  t h e  sloughs i s  controlled by mainstem 

stage.  

3. A h i g h  percentage of precipitation t-uns off t h e  steep rocky hillslopes. 

Howeve!-, some of the i ; izter seeps into t h e  ground as t h e  s t reams 

cross alluvial f a n s  a t  t.he base of t h e  slopes, reducing w a t e r  available 

t o  t h e  sloughs. 



Lt? t h e  S u s i t n a  River ,  side sloughs are defined by the Alaska Department 

of F i s h  a n d  Game ( A D F s G )  as t h e  sidechannel or adjacent  wetted hab i t a t s  

to t h e  m a i n s t e m  S u s i t n a  R iver  which periodically receive a portion of their 

s~mrface bvater f r om the mainstem Susi t i7a River in addition to 04-i 

sources. Between Talkeetn;: and Devil Canyon, a n  crea referi~ed t o  as tib - 

middle Sus i tna  River, there e x i s t  a n u m b e r  of areas t h a t  meet the abov? 

definit ion.  Some of these sloughs provide spawn ing  and over-wintering 

hqbitat fo r  c h u m ,  pink a n d  sockeye salmon. For t h e  yea rs  1951-83 t h e  

estim;ited total  n u m b e r  af these species using these sloughs for spawn ing  

a r e  as follows: 1,000 - 2,000 Sockeye; 3,000 - 5,000 Chum; 300 - 500 
C11 P inks  . 

The major characteristic of these slorjghs which makes them suitab!et hab i ta t  

fo r  salmon spawning and  t h e  overwin ter ing  of salmon f ry  i s  the year  round 

f low of wate r ,  either as surface or  intragravel  f low. The soerrces of t h i s  

flow and t h e  manner in which it would be affected by t h e  regulation of 

f laky  in t h e  S u s i t n a  R ive r  have been the focus of s tud ies that have been i n  

progress since 1952. Pl-eviously published repot-ts inciude Acres American 

(1983), R&M Consu l tan t s  (19821, and Alaska  Power Authority (1953). 

The purpose of this report is to present both 1984 data  a n d  additional 

ana lyses  of t h e  hydrologic conditions a t  selected sloughs i n  t h e  middle 

S u s i t n a  River. To f u r t h e r  refine previous estimates of grou~ndwater f low 

into Slough 9, fa l l ing  head tes t s  were conducted a t  three wells. W a t e r  

levels rvere also continuously monitored a t  two wells. instead of fur ther  

attempj.i fig to separate  t h e  local a n d  m a i n s t e m  components of groundwate r  

f low into Siough 9, a n  at tempt  was made to directly measure the flow which  

the uplands contributed to t h e  slough. Additional streamgages a n d  p re -  

cipitation gages were installed a t  a n d  near  Siough  9 in  order to conduct a 

w a t e r  ba lance  s tudy.  I n addition, streamgages were maintained o n  Sloughs 

8A a n d  11 to c o n t i n u e  to document Flow on s l ~ u g h s  which rarely receive 

ma ins t em f low. 



3.0 DESCRIPTION OF BASINS 

The followiag basin descript ions a r e  rnodified slightly f rom those by 

ADFGG - Su Hydro. 

3.1 Slough 8A - R M  125.3 

Slough 8A is located on t h e  east  b a n k  of the S u s i t n a  River (Figures 

3.1, 3 . 2 ) .  The slough is approximately two mi les  in l e n g t h  and is 

separa ted  f rom t h e  mainstem Sus i t na  River by a large vegetated 

gravel bar-. The slough mouth is ad jacen t  to a side channel. T~VO 

principal channels conriect the  s l o u g h  ~ v i t h  t h e  ma ins t em Sus i tna  

River. The slough c h a n n e i  i s  relatively s t ra ight  wi th  a gentle bend 

near t h e  h -ad  of t h e  slough. Approx imate ly  2,000 feet upstream of 

the m o u t h ,  a series of beaver darns which i n h i b i t  upstream migra t ion  of 

salmon a r e  located across t h e  br-aided c h a n n e l .  Scme dams a r e  

completely filled in wi th  cobble, resulting i n  a semi-permanent  

barrier, ~ v h i l e  others are frequently modified by s tage  c h a n g e s .  

D u r i n g  t h e  1983 season, ano the r  beavel- dam was constructed 

approx imate ly  3,200 feet  upstr-earn of t h e  m o u t h .  The banks r a n g e  f r o m  

low, gently sloping b a n k s  to f ive- foot  h i g h  steep c u t  b a n k s .  The 

Alaska  Railroad parallels t h e  south b a n k  of the slough. The overall 

s l o u g h  gradient  i s  10.5 feet imi le.  Cobble/boulder substrate 

predominates in  t h e  upper half of t h e  slough. Gravei/rubble i s  t h e  

predominant substrate i n  t h e  lower half of the  slough. S i l t l s a n d  

deposits a r e  f o u n d  in t  t h e  backwater  ar-ea a t  the m o u t h  and in  the 

pools formed by the  beaver d a r ~ s .  

A backwa ie r  a r e a  ex tends  approx imate ly  1,000 feet upstream of th2 

mouth during periods of moderate to high mainstem dischiarge. Above 

the  backwater  area  i s  a 100-300 foclt riffle foliowed by a l a r g e  beaver 

dam. The n o r t h w e s t  overf low c h a n n e l  f lows into a large pool behind 

t h e  beaver dam. Another dam 1,200 feet further upstream impounds 

the water f rom the northeast channel. The controlling discharge of 

the northwest channel i s  27,000 cfs,  rvhile tha t  of the northeast 



chanl3el is approximately 33,000 c fs .  Base slough flow is maintained 

by surface r u n o f f ,  groundwater seepage a n d  upwel l ing.  Rapid runoff 

occurs f r o m  the steep, rocky slopes adjacent to t h e  slough. 

Slough 9 i s  a 1 . 2  mile long unobstr-ucted "SW-shaped c h a n n e l  on t h e  

s o u t h  b a n k  of the S u s i t n a  River (Figures 3.1, 3.3). Bo th  t h e  head 

and  m o u t h  of t h e  slough open into s ide  channels of the mainstem 

S u s i t n a  River. The lower h a l f  of the  slough h a s  a relativlely shallow 

gradient which steepens past  a point roughly 3,000 feet  upstream of 

t h e  mouth where the slough makes a s h a r p  bend. The over*all slough 

gradient i s  13.7 feet lmi le .  Gra\eel/rubb!e substrate i s  predominant in 

the lower half of the slough, whi le  cobble/bouider predominates in t h e  

upper  h a l f .  S i l t / sand  deposits a re  f o u n d  in  t h e  pool area~s and  t h e  

backwater area a t  %he m o u t h *  Ti le  area a t  t h e  mouth consists sf s a n d  

bars t h a t  a re  in  a c o n s t a n t  s t a t e  of change .  The banks generally 

h a v e  a moderate to steep slope a n d  a r e  3-4 feet h i g h .  A small s l o u g h  

(9B) branches off in a northeasterly direct ion n e a r  t h e  head  of 

Slough 9. The Alaska Railroad paralieis t h e  southeast bank of the  

lowet- half of t h e  slough. 

The head  of t h e  s l o u g h  has a n  i n i t i a l  breaching discl3arge of 16,000 

c f s .  Below t h i s  discharge t h e  upper  half of t h e  slough is p r i m a r i ! ~  

dry ,  w i t h  a n  intl.agravel flow of ~ ~ a t e r .  There is littie, if any, 

i n t r ag r ave l  Flow in t h e  lower h a l f  of t h e  s l o u g h .  A t  controlling 

discharge conditions of 19,000 c f s  or above, w a t e r  f lows f ree ly  

through the  slough, changing it to  a completely turbid environment.  

At mains t em discharges less t h a n  12,000 cfs the backwater area a t  t h e  

m o u t h  ex tends  500 feet  u p s t r a m  to the base of t h e  fir-st riffle. A t  

t h e  high mainstem discharges, t h e  r i f f l es  a r e  ir~urrdated a n d  the  Iltrwer 

h a l f  of t h e  slough becomes one long pool. The lower half of t h e  

slough is a set-ies of pools and r i f f l e s  ending wirh t h e  backwater area  



a t  t h e  m o u t h .  Base slough flow i s  maintained by two small creeks 

a n d  contributions from groundwater pet-colation (upwell ing). The 

upstream creek was gaged a t  2 loca.tions in 7984. The creek or ig i -  

nates a t  a small lake a t  elevation 1900 feet, draining the steep upland 

areas before becoming ponded on t h e  uphi l l  side of t h e  railroad t r a c k s  

a n d  meeting another  small drainage. After f lowing through culverts 

under t h e  railbed, the creek f lows through a meadow into Slough 9. 

The s t ream i s  occasionally dammed by beavers both upst ream of t h e  

r a i l r o a d  t r a c k s  and between t h e  t i -acks  a n d  Slough 9. Contributions 

to base slough f low by Slough 98 a re  negligible. A beaver dam was  

constructed across t h e  moutlt of Slough 9B in early 1983. 

3.3  Slough 11 - RM 135.3 

Slough 11 i s  approximately one mi le  long and is ioc3ted on t h e  east  

bank of the  S u s i t n a  River (Figures 3.1, 3 . 4 ) .  Both the  head a n d  t h e  

m o u t h  of t h e  slough join side c h a n ~ e l s  of t h e  m a i n s t e m  Sus i t na  River. 

T h e  slough h a s  a winding channel t h a t  i s  a series of pools and r i f f l es  

wi th  a n  over-ail gradient of 19.8 feet/inile. Subst ra te  in t h e  upper 

haif of t h e  slough i s  composed mostly of cobbleibouider vvith t h e  lower 

half  composed of g ravel/)-u bbIe. Silt/sand deposits a r e  confined 

mostly to t h e  backwate r  pool a t  t h e  mouth. This pool i!j formed by a 

relatively stable s a n d / r r a v e l  bar  a t  t h e  m o u t h .  The s l o u g h  c h a n n e l  

is bt-oad in general, being enlarged by draizztic breakups which  

occurred in previous y e a r s .  The steep banks are  appr-oximately s ix  

feet h i g h  and  s p a r s e l y  vegetated. 

SIough 11 h a s  a breaching discharge of approximately 42,600 cfs. 

The slough was l a s t  breaciied in June 1954. In a n  unbreached s ta te ,  

intragravei f low can be observed entering the sinugh through the  

k~errn  a t  t h e  head.  However, this f low i s  minimal.  a n d  below 

breaching discharges most of t h e  upper x h i r d  of t h e  s l o u g h  is 

dewatered wi th  isolated shallow pools. Surface runoff and upwell ing 



mainta in  flow in  t h e  i ~ w e r  tbvo-thirds of t h e  slough. The backwater 

pool a t  the modth exhibits considerable f l u c t u a t i o i ~  in direct respcnse 

t o  changes  in  ma ins t em discharge. The backivatei- area i s  qui te  broad, 

encompassing t h e  entire slough width, in contrast to the  rarrow channel 

in the  rest of t h e  slough. 
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Five stream gaging stations were established to  def ine t h e  flow char-  

acteristics on 3 sloughs. Three of these stations were in Sloughs SA, 

9 a n d  11, and two were located on a major t r ibutary stream to  Slough 

9. Gaging locations a r e  s h o ~ v n  on Figures 3 . 2 ,  3.3 a n d  3 . 4 .  Aver-  

age daily discharges a t  each s i te  a r e  tabulated in  Tables 4.1 t h r o u g h  

4.5 hvi th  footnotes in Table 4.6. All gage sites -1~s i s i ed  of a stilling 

well and  a float-operated Stevens Type F recorder. Rat ing curves 

were developed a t  each site to r e l a t e  t h e  r a t e  of flow to  t h e  measured 

s tage.  Biweekly servicing of these gages  allowed 8-40 discharge 

measui-ernents to be made a t  each s i te .  A t  one site, the gage o n  t h e  

upper p a r t  of the slough 9 tributary, a weir was inst4alled to allow 

a c c u r a t e  m e a s u r e m e n t  sf t h e  f to~v in a n  area l vhere no su"kta&%e na tu ra l  

controls exis ted.  Prior to Al lgus t  13, 1954, t h i s  was a 90° V-notch 

we i r .  A f t e r  t h i s  date a suppressed rec tangular  we i r  wi th  a c res t  

l e n g t h  of 1 -97 feet was used. 

Provisional mean daily f low data  for t h e  S u s i t n a  River a t  Gold Creek 

a r e  included as Tabie 4.7 

A t  t h e  beginning of the 1953 field season there were three weather  

s ta t ions  in t h e  middle S u s i t n a  River basin,  i nc lud ing  t h e  Talkeetna 

NOAA s ta t ion a n d  t h e  Devil Canyon a n d  Sherman Stat ions f rom t h e  

Sus i tna  Hydroelectr ic Project. The Devil Canyon site has  provided 

precipitation d a t a  for the sumnler m o n t h s  since 1981. The Sherman 

site was insta l led in May 1982. However, t h e  precipitation recorder 

a t  th is site worked only i n t e r m i t t e n t l y  f rom m i d - A u g u s t  1983 

to  Augus t  2'1, 1984, w h e n  t h e  s i te  !Mas repaired. For more si te- 



specific d a t a ,  f i v e  additional r a in  gages were installed in t h e  basin 

in  1984, These s i tes  a r e  descr ibed in  Table 4.5. 

4 .3  Evaporation 

Pan evaporation da t a  we,-e gathered a t  LVatana Camp. The daily a n d  

m o n t h l y  values a r e  tabula ted  in  Table 4.9. 

4.4 (2 rou ndwater Levels 

F l u c t u a t i o n s  in the groundwater tabie were measured continuously a t  

t w o  s i tes  in t h e  Slough 9 a rea .  Boreholes were i n s t r u m e n t e d  wi th  

pressure transducer-s connected to Omnidata Datapodl recorder-s. 

F l u c t u a t i o n s  in groundwater levels a r e  plotted wi th mainstem discharge 

a t  Gold Creek on Figures 4.1 (a)  - 4.1 ( d l .  

4.5 A q u i f e r  Properties 

A q u i f e r  properties in t h e  areas  near- the sloughs have  n o t  previously 

been well-defined. A n  a t tempt  was made t o  conduct a rising head 

p u m p  t es t  a t  Wel l  9-1 a t  Slough 9. Ho\*:ever, t h e  t e s t  was  n o t  suc- 

cessful in providing usable  da t a  with which to estimate aqu i f e r  prop- 

erties. Subsequently, f a l l i n g  head t es t s  were made a t  well sites 9-1, 

9-2, 9-3 a n d  9-4. The data were analyzed u s i n g  t h e  technique 

described by Cooper, Bredehoeft, a n d  Papadopulos (1967). The 

resul t ing transmissivity values determined f r o m  t h e  dat r j  are tabulated 

in Table 4.70, 



TABLE 4.1 

MEAN DAILY FLOW, SLOUGH 8 A  

Location: Gage was midway along t h e  l e n g t h  of slough SA. 
Drainage  Area: 1.51 sq. m i .  

Discharge, in  Cubic Feet Per Second, 1984 klean Values 

TQTA k 
blean 
Max 
M i n  

July A u g u s t  September Ojctober 



TABLE 4,2 
MEAN DAILY FLOW, SLOUGH 9 

Location: Downst ream end of Slough 9 
Drainage  Area: 2.26 sq. m i .  

Discharge, in Cubic Feet Per Second, 1984 Mean Values 

Day June July August September October 

TOTAL - 4,853 4,567 136 50.1 
Mean - 156 147 4. 53 
Max 

1.62 
- 680 790 18 2 - 1  

Min 9.1 20 13 2 ,  I I .3 

(a)  The berm a t  t h e  ups t ream end of S l o u g h  3 was overtopped continu- 
ously between June 4 t h r c u g h  A u g u s t  15 and August  79 through 
A u g u s t  30. 

( Estimated values. 



TABLE 4-3 

MEAN DA f EY FLOW 
UPPER SITE, TRIBUTARY B, S L O U G H  9 

Location: Gage was I50 feet uph i l l  f rom t h e  Railroad tg-acks on the  
tributai-y stream 

Drainage Area:  0.13 sq. mi .  

Discharge, in Cubic Feet Per Second, 1984 Mean Values 

Day August September October 

TOTAL 
Mean 
b1a x 
Mi n 
CFSM 
IN  



TABLE 4,4 
MEAN DAILY FLOW 

LOWER SITE, TRIBUSARY 8, SLOUGH 9 

Location: Gage was 400 feet  upstr-eam of the  inouth of t h e  t r ibutary  
s t  [-earn. 

Drainage Area:  1.46 sq. mi. 

Discharge, in  Cubic Feet Per Second, 1984 Ritean Values 

D a y  June July August September October 

TOTA 1, - 37.4 1 54 9,1 2 . 3  
Mea ti-s - 1.21 4.97 0.30 0.07 
Max - 4 .7  43 1.9 0.09 
h4 i n - 0.28 0 -  15 0.06 0.06 
CFSk! - 0.83 3-40 0.21 0,05 
1 N - 1 -95  3.92 0.2% 0.06 



TABLE 4.5 
MEAN DAlLY FLOW, SLOUGH 1 1  

Location: Gage was 2500 feet  icpstream of the m o u t h  of Slough 11. 
Drainage Area: 1.69 sq. mi. 

Discharge, in Cubic Feet Per Second, 1984 Mean Values 

J u n e  July A u g u s t  September ' 

TOTAL 95.1 87.1 85,l - 

Idea n 
. 3 * 2  

3 , 1 7  2.82 2 - 7 5  
Max 4 3  

2 - 4 4  
3.6 

Min 
4.4 

"f .6 
2.7  

2.4 1.9 2 - 2  

October 

(e) Slough 11 was overtopped dub  %lg t h e  period of 6-76 to 6-18. The 
values listed a r e  es t imated non overtopped f lows.  



TABLE 4.6 

FOOTNOTES FOR DiSCHARGE DATA 

- No data available 

a Overtopping of be rm a t  upstream end of slough provides p a r t  of f low 

Daily Mean - Avet-age dischat-ge over a 24 h o u r  period in cubic feet per- 

second. This value  includes f f ~ , ~  from t h e  m a i ~ ~ s t e m  if t he  

upstream berm G F  t h e  slough i s  overtopped. 

Total - Total of daily mean discharges for t h e  month. 

Max - Maximum d a i l y  mean  discharge for t h e  m o n t h .  

Min - Minimum daily mean  discharge, f o r  the  m o n t h .  

CFSM - Kunof f  in cubic feet  per- second pi s q u a r e  mlie is the  average 

n u m b e r  of cubic feet of wate r  iiokving per second f r o m  each 

square  mile  of area dra ined.  This va lue  i s  reported only if t h e  

da t a  i s  not  affected by t h e  mains t em.  either as ovc3rtopped f low 

or groundwater  flow. This additional f l o * ~  f rom t h e  ma ins t em 

does n o t  reflect t h e  i ~ a t u r a l  yield of t h e  d ra inage  b a s i n .  

IN - Rurtoff  in inches shows t h e  depth of which t h e  d r a i n a g e  a r ea  would 

be covered if a l l  t he  runoTf for t h e  m o n t h  were un i fo rmly  d is -  

t r ibt~ted on it. This value i s  reported only if t h e  d a t a  i s  n o t  

affected by the mainsten (See CFSM above). 



TOTAL 
)JEAN 
Mb%X 

l N 
CFSM 
IN 

MEAN DAILY FLOW (PROVISIONAL) 
SUSlTNA RIVER A T  GOLD C R E E K  

June July August September 



MIDDLE SUS1TNA PRECIPITATION GAGES 
Downstream to Upstream Order 

Location River Mile Period of Record Type of Station 

Talkeetna FAA 97 1941 - Present Obsen-ver 

Cur ry  Camp 121 81% /84- 1BP31984 Observer 

C u r r y  a t  1750' 121 $$14/54-18/31/84 Collecting buckets 
checked biweekly. 

Sherman 129.5 6d?/S2-9d38/82 Recording tipping 
b u c k e t .  

6/ 7 953 - 713 3 /83 
8/21 ~84-%Bb31/84 

S h e r m z n  a t  "99809 429.5 681/8%-7/37/84 Ccllecting bucket 
checked biiveekly. 

8/14/84-10831/54 Recording tipping 
bucket. 

4 t h  of July @ 1600' 129.5 8/13~~~'~-10/31%54 Cot lectir ig bucket 
checked biweekly. 

Gold Creek  136.5 8/16!84-10/3%/84 Observer 

Devil Canyon 151 761 7/80- Present Recording tipping 
b u c k e t .  



MIDDLE SUSIINA RI V E R  
PHEC 1 f' l TAT I ON DA-SA - ( I n c  he s ) 

M a y  153815 

Station l a  l kee t r-ra Ccr r ry C u r r y  She  rrrla n She rrno n 4 t h  a f  $m!y Gold  Creek  

TOTAL 

Dev i 1 
Canyon 

1700 

See na tes  on P r e c i p i t a t i o n  a t  end of' t a b l e s  f o r  explana'e ior t  o f  symbols .  



TABLE 4 . 9  ( b )  

E l eva ti ion 

___-A! B L . - .  

M l DDL-E SUS I TMA R I VER 
P R E f z  I P I I A T  I OM D A T A  - ( I riches ) 

June 198b  

Cu r r y  She rrnan She  rrna n 4 t h  o f  Ju ly  Goid  Creek 



TABLE 4 . 9  & c )  

MIDDLE SUSIPNA R I V E R  
P R E G l P l T A T l O N  DATA - ( I n c h e s )  

S t a t  i o n  Ta l keeena Cir r ry  Curry  She rma n She rrrna n i k L h ~ f j k a l y  G o l d C r e e k  

Elevation 3L15 500 1750 700 1900 1600 700 
-- --- ---- -- --- --w- 

See no tes  or! P rec i l , i t a t i o r% at, end ol" t a b l e s  f o r  exys lanat iun  o f  syrr~t)ols.  



TABLE b . 9  ( d )  

MIDDLE SUSITMA R I V E R  
P R E C L V I I A - C I O N  DATA - [ l r l c h e s )  

Dev i i 
Canyon 

I 700 

Station C u r r y  She rrrra n She rrna n 

Elevation 
-.--.Q3L-- 

1 
2 
3 
I+ 
5 
6 
7 
13 
9 

I 0  
1 1 
12 
1 3  
3 LC 
15 
16 
17 
18 
19 
20 
2 1 
22 
2 3 
24 
2 5  
26 
27 
28 
29 
3 C1 
3 1 

S t a  r a t  4',# - 
.s, 

.%" - 
"" 

m - - - - 
m - - - 

S t a  rt; 
C1 . TS 1 
0 .  bc3 
4 ,11  
0 . 2 6  
0 , 0 14 
0 .19  
I *-75 
1 . G O  
e 

0 
0 
0,01  
0 
0 
0 

- 

.m 

w - 
S t a r t  

See n o t e s  on  Precipitation a t  ertd o f  t a b l e s  f o r  e x p l a n a t i o n  oT symbols .  



TABLE 4 3  ( c )  

M I  DDL.E SUS l TNA R l V E R  
P R E G l P l T A T l O M  DATA - ( I n c h e s )  

September  1984 

'Ta l k e e t n a  Curry  Ctlrry She rrna n She r-ma rr G o i d  Creek  

700 Elevation 

See n o t e s  on Pr.ca;ipir;aa;ion a g  end o f  z a b i c s  T o r  epcp ianaz ion  o f  s y r r ~ b ~ i s .  



T A B L E  4.9 (g) 

NOTES ON PREGIPiTATPION 

1 , Tai keetna FAA Station reports daily precipitation f rom m i d n i g h t  to 

midnight for t h e  days noted. W h e r e  a slash (1 )  appears,  t h e  first 

n u m b e r  i s  t h e  reported precipi tat ion a n d  t h e  second n ~ u m b e r  is t h e  

precipitation f r om 9 a . m .  of t h e  previous day to 9 a.m. of the date 

noted. 

2 ,  " C u r r y  a t  500" i s  monitored daily, with a n  at tempt  to measu re  be- 

tween 8 a . m .  a n d  10 a.m. each  day .  

3 ,  "Cur ry  a t  1750" a n d  " 4 t h  of July Creek  a t  7600" a r e  cumulat ive 

s ta t ions measured a t  approximately 2 week inter-vals . 

4. "Sherman a t  70OW, "Sherman a t  1900" and "Devil Canyon" a r e  c o n t i n u -  

ously recording s ta t i ons .  W h e r e  a s lash  (/) appears,  t h e  first n u m -  

ber  i s  the  precipi tat ion f rom midnigl-rt to m i d n i g h t  a n d  t h e  second 

n u m b e r  i s  t h e  precipitation f r o m  9 a . m .  of t h e  previous day  to 9 a . m .  

0% the date noted. 

T - Traceamounbs9af rainfa18 

( e )  - estimated value 

- - No da ta  



TABLE 4 . 1 0  

EVA PORAT I ON DA TA, WATAMA CAMP, 1984 

S t a r t  
0 . 0 3  
0 , 0 6  
0 .09  

++ 
X 

0 .28  
O ,OO(e )  
0 . 7 3  

June ---- ----- July- 

N O T E :  A l l va l ires o r e  P s r  a 2ta-.ho1.r P p e r  i od e n d  i rig a t  a p p  rnx i rna t@ l y I31300 srt d a  tf-t 
sklswn, 

++ NN pan ubsrs rva t  iort on this d a t e ,  Amount includc:d i n  fa1 lowing measurement, 
t i m e  d i s t r i b u t i o n  unknown. 

I d ; ' )  P r c : e i p i L u t i c ~ n  d a t a  i n i s s i r l g  b u ~  e s t i r n a w d  f'rarr~ o b s o r v c r s  no tes  ar1r.i records 
rrorn nua r b y  s t a t  i ons .  

{ i )  i c e  l a y e r  an w a t e r  s u r f a c e .  

11.10( i ) 
0 , 0 9  
8 . 0 8 (  +t. i j 

11.21 
0 .06  
0 . 0 2  
0 . 0 6  
0,12(  i )  
0 . 0 6 {  i ) 
0 011 
0 . 0 8  
0 . 0 2  
0 .08  
0 . 1 2  

ersd o f  d a t a  

M E4ontl?ly t o t a l  i s  approximate, h a s e d  on a p a r t i a l  r cca r t j  ansy, 



TABLE i r ,  1 %  

F A L L I N G  HEAD I F S T  RESULTS 
SLOUGH 9 - BOREl+(il-ES 

D;a t e  
o f  T e s t  ----- 

Caod curve f i t  
Cood curve f i t ,  r e t e s t  
Good curve r i t ,  r e t e s t  

Cood cu rve  f i t  
Cood cu rve  f i t ,  r e t e s t  

S p a r s e  d a t a ,  poor  c ~ ~ r v e  f i t  
S p a r s e  d a t a ,  p o o r  c u r v e  f i t ,  r e t e s t  
Poor  cu rve  f i t ,  retest; 

$\lo curve f i t 
Poor cu rve  f i t ,  r e t e s t  

Cood curve  f i t  
R e t e s t  
R e t e s t  a f t e r  s u r g i n g  w e l l .  V a l u e  
p r o b a b l y  a f P e c t e d  by p rcv isws  
t e s t  i rig. 

No useabie d a t a  
Na trsrsable da ta ,  r e t e s t  



PREPARED B Y ;  - - -  

r i "a&QUGH 9 - G!"r3tdtr;2i;ia"ser ~ b s e r v ; ~ i i ~ r ~ ' ~  ~~~~~~s 

S t a g e  Cornparison Figure 4.1 ( c :  
- ------- - -.------- *-- - 0- 

PREPARED F O R :  



PREPARED FOR; 

S L O U G H  9 - Groundwater af~b~ervation wel ls 

S t a g e  Comparison Figure 4.  1 ( a )  
_ - lp-,%s --__-.-. --...A- 

SUSI"TA JISlfJ'T VENTURE 





PREPARED BY:  - --*-- - - - 
SLOCJGl% 9 - G r n u n d w a t c r  sbscrvst ior~ wel ls 

: :  ! 2 - - -  ...- 
RGM CDNSULTANTS, SNC, , Stage Comparison F i g u r e  4. l ( d )  
K R I B I R I O U R Y .  OalOLBP91$iIis HYDTii63L U(JIO*bU BLIAVSYDRW ------*--.-- *--- *- ---.- ------- 

PREPARED FOR;  



5.0 ANALYSES 

5.1 Precipitation 

Precipitation records a t  Talkeetna f o r  t h i s  period 1943-1953 wet-e 

revieived to determine if the s u m m e r  pi-ecipitation records for 1984 

were u n u s u a l  in  a n y  w a y .  The total monthly precipi tat ion v a i ~ i e s  

were r anked  in order,  a n d  a r e  plt~ited an t h e  monthly cumulat ive  

percent frequency curves on Figure 5.1. The 1951 monthly 

pf-ecipitat ion totals a r e  included on t h i s  figure. It can  be easily seen 

t h a t  June (70% exceedance) a n d  Sepiembej- (93% exceledance) were 

drier- t h a n  normal, July (4800 exceedance) was about average,  a n d  

A u g u s t  (20% exceedance) was  mucl.i wetter t!.ian normal .  This pa t te rn  

c a n  also be observed in t h e  precipitation exceedance curves  for- t h e  

i n o n t h s  of June t h t -ough  Septefnber (Figures 5.2-5.5).  June a n d  

September h a d  about  t he  ave rage  n u m b e r  of days  of precipitation, b u t  

t h e  

rainfal l  was not as  heavy a s  normal. July had  greater thaln normal days  

w i t h  light-to-moderate ra infa l l .  August  h a d  more days  than normal  of 

moderate-to- heavy rainfall .  

Daily precipitation values have  been previousiy s u m m a r i z e d  in Table 

4 3 .  Data from four  per iods  have been summarized iii Tabie 5.7 for 

t h e  1984 ne twork  in  t h e  tniddle S u s i t n a  ba s in .  Monthly a n d  specific 

storm da t a  fr-om t h e  c o n t i n u o u s  recording gages a t  Devil Canyon. 

Shesinan, and Saikee tna  have been s u m m a r i r t  , in Tables 5.2  a n d  5 . 3 .  

E x x ~ i  n a t i o n  of t h e  above da ta  indicates the  following g e n e r a l  t r ~ n d s  

For s u m m e r  precipitation a long t h e  S u s i t n a  River betbveen Talkeetna 

a n d  Devil Canyon. 

(a)  Local elevation changes have l i t t le  or no a f fec t  on summer 

pr-ecipitation. As seen 3 Table 5.1, precipi tat ion a t  C u r r y  is  

similar  a t  elevations 500 a n d  1750 feet .  During September 13-25, 

precipitation a t  t h e  Sherman (elevation 1900 feet)  a n d  4 t h  of July 

Creek (e ieva~ ion  1600 feet )  s ta t ions  a r e  about equa l ,  and only 



slightly higher t h a n  that a t  t h e  lo~fler Sherman si te  (elevation 700 

feet). Similarly, pr6ecipitation a t  both Sherman sites is near ly  

equal during t h e  intense rainstorm of A u g u s t  21-26, 1984. 

(b) Surnrner precipitation varies longitudinally along t h e  Susi tna 

River. D u r i n g  the two s ignif icant  rainfal l  periods nioted in Table 

5.3 (August  13-27 a n d  September 13-25), i-ainfall a t  C u r r y  was 

51-71 pet-cent gr-eater t h a n  t h a t  a t  3-31 kee tna .  Rainfail  amounts 

t h e n  decreased ups t ream from Cur ry ,  with the  Devil Canyon site 

receiving t h e  least  precipitation. This general trend seems to 

hold t rue  in  the nlonth ly  a n d  other storm-speci f ic data  in  Tables 

5.2  a n d  5 .3 ,  a l t h o u g h  it var*ies f rom storm] to  storm. 

Coeff icients for t r a n s f e r r i n g  pi-ecipitation da t a  to ungaged araeas 

along t h e  middle S u s i t n a  R i v e r  a r e  sho\$f.in in Table 5.4. 

5.2 S lough  Discharge - vs. - Mainstem Discharge 

L inea r  a n d  log-transfor-ned regression e q u a t i o n s  relating s l o u g h  dis- 

charge to lnai r ls tem dischar-ge wet-e detec-mined for Sloughs 8A,  9, a n d  

11. The resu l t i ng  equations a r e  slrown in Table 5 . 5 ,  w i t h  t h e  re- 

gression lines on Figures 5.6 a n d  5 . 7 .  Regression ana iyses  were a lso 

conducted using slough discharge lagged by one a n d  two days f r o m  

mains tem discharge, but t h e  regressions did not improve the  deter- 

minzrtian coefficient. 

A t  s l o u g h  8A, t h e  equat ion developed u s i n g  low- f  low data  ( m a i n s t e m  

flow less ihan 12,500 cfs)  exp la ined  s ignif icant ly  more variance t h a n  

that u s i n g  ma ins t em discharges up to  27,000 cfs. Under n a t u r a l  

low-flow conditions, local runoff i s  iess likely to be m a k i n g  a 

s ignif icant  contrib:*tion to  slough discharge. Slough discharge during 

these periods a r e  more closely related to seepage affected by 

variations in  mainsten, discharge, a n d  would not be affected by local 

r u n o f f ,  



Only da ta  fl-om pet-iods w h e n  t h e  ups t ream berm was not overtopped 

was used for  ana lyz ing  Slough 9. Maximum discharge fg-om Tributary 

B was only 0.18 cfs  during t h i s  period, so Slough 9 flow was pri- 

marily fi-om seepage. However, there  was s ign i f i can t  water  loss in  

t h e  t r ibutary between t h e  upper a n d  lower gaging si tes.  Thz water 

may have re-emerged as seepage in the slough. 

Data  a t  Slough 11 were collected during non-ovei-topped periods. No 

surface water  tr-ibutaries f low into Slough  11. The relationship may 

be affected by locar precipitation onto t h e  s l o u g h  and by subsurface 

flow draining f r o m  the hiilslope above the  slough. 

5.3 Storm Runof f  

Precipitat ion and st ream dischat-ge da ta  were co!Iected in 1984 to 

determine storm r u n o f f .  w a t e r  ba lanre  and mains tem-s lough  flow 

relationships. At Slough 9, t h e  upstream berm was breached continu- 

ously f r o m  June 4 t h r o u g h  August 15 a n d  f rom A u g u s t  19 t h r o u g h  

Augus t  30, so storm r u n o f f  couid n o t  be analyzed. Hlowever, flow 

data  were collected a t  two sites on t h e  tr ibutary enteriing t h e  upper 

p a r t  of t h e  slough, so direct storm r u n o f f  could be analyzed a t  these 

sites. Storm runoff analyses  for t h e  Slough 9 t r ibutary  for t h e  

rainiaII periods of A u g u s t  17-25 a n d  September 35-20. 19154 a r e  

summarized in Table 5 . 6  with  flow patterns shown on Figu re  5.8.  

The uppt2r a n d  lower gages indicated a r u n o f f  percentage of a b o u t  50 

percent in t h e  Augus t  storm. However, t h e  percent runoff was 

considerably less in the September storm, dropping to I2 percent for 

t he  upper s i te  a n d  1.6 percent for t h e  lower site. Several possible 

reasons may e x i s t  for t h e  s ignif icant  changes in runoff percentages, 

including: 

- 
(a)  I he volume, in tens i ty ,  a n d  t i m i n g  of rainfal l .  The August  s torm 

was more i n t e n s e  a n d  had  a much gr-eater precipitation volume. 



High  rainfal l  rates occurred early in  t h e  August storm, 

sa tz ra t ing  the gr-ound early in t h e  s to rm a n d  resulting in higher 

runoff rates later. In the  September storm, the higher rainfal l  

amounts  did not occur u n t i l  late la t h e  stot-m. 

(b)  Antecedent moisture. The August  storm followed a I -week 

period of n o  precipitation, whi le  t h e  3 weeks pr-io~r to t h e  Sep- 

tember s to rm had  little or no precipitation. The soil m a n t l e  ivas 

probably drier in September, therefore absorbing lmore moisture 

before surface r u n o f f  could occur. The precipitation t i m i n g  

previously mentioned also affected soil moistui-e. 

[c)  G r o u n d w a t e r  levels. The bvatef- level in well 9-3 tvas abocr-t 2 

feet !o~vel- dur ing t h e  Septe#.nbttl- storm. This likely affected the 

rate  of w a t e r  loss betweer! t h e  upper and  loiver gages on the 

t r ibutary.  During t h e  August storm, mainstem fiow of t h e  

S u s i t n a  River a t  Gold Creek was about 20,000 c fs  greater t h a n  

i n  t h e  September stoi.~a7. 

Month ly  w a t e r  balances were estimated for July through October for 

Sloughs 8A a n d  17 a n d  t h e  t ivo s i tes  on Tributary 98  of S lough  9 

(Tables 5.7 and 5 . 8 ) .  Monthly precipitation a t  each site was 

determined f r o m  either gages a t  the site or f rom n a r b y  gages ad jus t -  

ed by t h e  coefficients in  Table 5.4. Evaporation was  estimated by 

u s i n g  t h e  1984 pan evapoi-ation da ta  f rom Watana Camp, multiplied by 

0.7. Flow da ta  were recorded a t  t h e  gag ing  sta t ions.  

A t  Slough 8A, 62-73% of t h e  avaiiable precipitation ran off d u r i n g  

Juiy,  September a n d  October. The h i g h  percentage of 1248 in 

A u g u s t  reflects t h e  stc rrn in l a te  A u g u s t ,  in which t h e  upstream berm 

of t h e  slough bvas likely overtopped for a shor-t period of t i m e ,  



a f fec t i ng  t h e  r u n o f f  values.  Precipitation n o t  r u n n i n g  off a s  surface 

f low would remain ids groundi~fater, and  could seep into the  s l o u g h  

during a later t i m e  period. However, slough dischag-ge is very low 

(0.1 c fs )  by late October. 

Sloush 71 m a i n t a i n s  a relatively steady flow throughout the  s u m m e r .  

Even the heavy rainfall in l a te  August caused only a miinor- variation 

in  s t reamflow which  was closely correlated to mainstem discharge, a s  

already s h o w n  in Section 5.2.  This correlation may also be illustrated 

by comparing average  monthly f lows for  both the mainstem and Slough 

11, a n d  looking a t  t h e  corresponding m o n t h l y  r u n o f f  ratios. 

Sus i tna  River SIougjh 'I1 

a t  Gold Creek Slough 11 R u n s f $  Ftatioca) 

J u n e  26,770 3.17 -0,  f 7 

July 23,440 2.82 0.77 

A u g u s t  20,100 2 - 7 5  0.44 

September 9,350 2.44 1.19 

October 5,110 1.45 1.47 

( a ]  ( S l o u g h  discharge)/(Precipitation - Evaporation) 

Despite t h e  strong negative balance in  J u n e  (eJyaporation f a r  exceeded 

precipitation), average Liow i n  Slough 11 was t h e  h i g h e s t  for  the  

summer. (Slough 11 was overtopped in J u n e  for 3 days  but  those 

values a r e  n o t  included in the average m o n t h l y  f low.)  Seepage meter 

data  f rom 1983 a n d  t h e  strong slough discharge v s .  mainstem 

discharge correlation i n d i c a t e  t l la t  Slough 11 i s  p r i m a r i l y  af fected by 

mainstem f low (s tage) .  The lack of surface  tributaries indicates all 

precipitation inf i l t ra tes  i n t o  t h e  watershed. The water  balances f o r  

Slough 11 a r e  somewha t  spurious, since s l o u g h  discharge would likely 

have  been very  s imi lar  for similar mainstem f lows,  no mat te r  what  

precipitation fell on t he  watershed.  



The upper  gaging site o n  Tributary B, Siough 9, i s  a t  the  base of 

t h e  hillslope, monitor ing f low j u s t  before t h e  st!-earn reaches t h e  large 

alluvial f a n .  The da ta  indicate t h a t  most avai lable ~rsateit* r u n s  off as 

surface flow, with about 10-20 percent  remaining as groundwater. 

However, t h i s  does not occur a t  t h e  lower gaging site, which i s  

located n e a r  the confluence of Tt-ibutary B a n d  Slough 9. Fr-om the 

d a t a  in Table 5.8 ,  it is appa ren t  t h a t  m u c h  0 4  t h e  f low reaching t h e  

head of the alluvial f a n  seeps into t h e  gr-ound. As the w a t e r  t ab le  

drops t h r o u g h  September a n d  October, reflecting the  c h a n g e  in 

m a i n s t e m  flow and  w a t e r  levei, t h e  t r ibutary  loses signfic3ntly more 

f low t h a n  w h e n  the wa te r  table i s  h i g h .  The r a t e  of waiter loss f rom 

t h e  s t ream i s  a function of t h e  g roundwa te r  level. The higher t h e  

watei- tabfe. t h e  slower t h e  w a t e r  is lost f r o m  t h e  t r ibu ta ry .  The 

h i g h  surface r u n o f f  psi-centage in August i s  Iikely due to the  

intensi ty  of t h e  stot-m a n d  to t h e  h i ahe t -  91-oundwate r  i eve is  ( F i g u r e  

4 - 1  ( d ) ) .  

The water  loss in Tributar-y B, Slough 9, likely exp la ins  the 

re iat ive ly  poor correlation between seepage meter  data  f o r  meters 9-2 

a n d  9-3 a n d  m a i n s t e n  discharge. Both seepage meters 9-2 a n d  9-3 

were  located a t  a spring upstream cf t h e  lower gaging site of 

Tribut2ry B .  This site would have  been affected both by mainstem 

s t a g e  levels a n d  by w a t e r  ~ O S S  in Tributary B .  



Ta I b.tcet,rra CLI r ry C ~ I  r r y  Stre rrna aa She rma n 4 L t  s f  J u l y  C o l d  Creek De;: i C;anysn 
3lr5 ------- 5 0 0 --- I 750 -700 ---- ------- 1300 1600 76110 1700 .---- --- -"--- 



MIDDLE S U S I T N A  R I V E R  
MONTHLY PRECIPI-VATION TOTALS 

( I n c h e s )  

She rma n ------ 

1982 
15-34 

J tine 
Jir l y  
ai.tgus t; 
Sep ternbe in 

4 " r ' J  
May 1-25 
$cane 14-30 
Ju ly  
htigadse 
Sep'cernbe r 



A u g u s t  3 -1  1 

Uev i 
C;r n l f i  
-A- 

-- St-ie rrna --- rr 1-8 I kee t na 



Site 

Cur ry  

Slough 8A 

S!ough 9 (She , -man)  

Gold Creek  

PRECIPITATION COEFFICIENTS 

FOR T R A N S F E R  OF RECORDED DATA 

Csratinuous Station 

TaI keet9-n~ SI.ses-man Devil Canyon 

To obtain precipitation estimate for  above sites, m u l t i p l y  pr-ecipitation a t  

gaged site by t h e  appropi-iate mul t ip l ie i - .  



TABLE 5 . 5  

REGRESS ! ON EQUAr l ONS FOB 
SLOUGH DISCHARGE v s .  MAINSTEM DISCHARGE 

S @ L I Q ~  --- ----------- P e r i o d  --- --- u a t i o n  Re F1 -- 

8R Ju ly  3 - Octal~d?r 30,  29814 48 = - , 0 8  + ,00017 Q G C .  0 , 5 3  
f e x c l ,  8 / 2 3 - 8 / 2 8 )  l og  Q8 = - 5 . 0  + 1.29 tog QGC 0 . 7 9  

S e p t  1 - O c t o b e r  20 ,  1984 98 = - , 6 7  + .00025 QCG 0 - 7 3  
log 48 = - 7 3  + 1 . 8 5  l o g  ace 0.91 

Sepb  8 - Octobe r  3 0 ,  99814 U9 = - . 6 2  + ,00039  Q7C 0 . 8 2  
f o g  Q9 = - 4 . 1  + 1 . 1 5  l o g  QCC 0.84 

Msy 25 - October 22 ,  1983 Q11 = 4.52 + ,000105 QGC Oe76  

June 1 - October  30, 1984 911 = f 1 3  + ,000072 QGC 0.68 
i o g  Q11 = - 1 . 5  + 0.45 log QCC 0.76 

May 25 - Octobe r  2 2 ,  1983 41 4 = 1.43 9 ,000087 QCC 0 , 6 3  
& June 1 - October  3 8 ,  1984 

Comments; - 

F l o w  r a n g e  (2 ,208 -  
27,900 e f s )  

t o w  r u n o f f  p e r i o d ,  
(2,200-12,500 cF ; j  

F l o w  range (2 ,208 -  
11,400 ~ f s )  

From 1903 s l o u g h  
r e p o r t  . 



STORM RUNOFF ANALYSES 
SLOUCl4 9 S R I  BUTARV 

T o t a l  Precipitation (Inches) 

M;nx, D a i l y  I3 rec ip i%,aL io rs  ( Irlchcs) 

r o t a  l Precipitation Valunre 
( m i  l ! i o n  cubic f e e t )  

-!"a t a  l Rur10 T f '  '40 l unl@ 
( m i  l !  Eorr ctrbic f e e t )  

S t s  r i n  Runo f' f Vcl l utrre 
br: 

1 ( m i  C l i o n  cubic Fcet)  
w 
w % f ~ t ~ r g o f r  

C rrdr~rrdwa te  P LBVQ I , 
Wei B 9 - 3  

Slough 9 T r i b u t a r y ,  
- 

S l ~ u g h  9 ,  T r i b u t a r y  
!-owe r S il;e 

Q&/17-88/25 09 /15 -09 /20  

88/17-09/06 09 /15 -09 /28  

6 .  lbdj 1 , a60 

2 . 0 5  0 .61  

21,531 4 .75  



TABLE 5 ' 7  

1984 MONTHLY WATER BALANCES 
SLQIJGI-IS 88 AND 3 1  

F l o w ,  9 ( c f s )  

( n i i  ! l is;? r:.:, f t .  j 

Precipitation, i v  i n c h e s )  

( m i  i t i on  G L I .  f t ,  ) 

E v a p o r a t i o n ,  E ( inches) 

( m i  l l i o n  G M ,  f t . )  

( P - F )  

Q / (  P - E )  

3louat2 1 1  -- - - --- - -- 

I ' l s w ,  9 I c P s )  

( m i  i l i o n  cue r t ,  1 

B ' 9 r e c . i p i t a ~ i o r ~ ,  P inches) 

[ m i  l l i o n  eu, f t , )  

Evapora t ion ,  E f inct ' les) 

(nri l l i o n  eu,  f t .  ) 

( P - E )  ( m i  l l i on  c u e  f t . )  ,e. 

Q/( P - E )  

( 1 )  Slough 8 A  likely overtopped i n  l a t e  Augus t .  



T a b l e  5 . 8  

( m i  l t i o n  CU. F t .  ) 

Precipitation, P ( i n c h e s )  

( m i  I i i o n  ca.4. Y t .  ) 

E v a p o r a t i o n ,  E (inches) 

P-E, Precipitation-Evaporation 

F l o w ,  Q I c f s )  

( m i  t i isr? cu ,  f't. ) 

P s e e i p i t a t i s n ,  P ( i nches)  

( m i  i 9 i on  cu. f t .  ) 

( m i  t l i o n  cu.  T t , )  

1984 MONTHLY WATER RALANCE 
SLBUCf4 9, TR l BUTARV 91 3 

( 1 ) A f f e c t e d  b y  rurroPP f rom s to rm i n  r a t e  Augus t ,  



Figure 5.1 
M\W0NTljlY RAINFAEL EXGEEDANCE C U R V E 3  

TAEICEETNA, ALASKA 
PR6BA8111TY OF MONTHLY PREClPfTATSOM LESS THAN OWDtNATE VALUE 

5 10 20 X 4-43 a 0 80 90 $5 3 
PRBBABiblTY OF MONTHLY PRECIPITATION GREATER $HAM OOROlMATE VALUE 



O/IJ OF DAYS PREC!PBTATEOM EQUALLED OR EXCEEDED 

--- -- 
P2EPBWED BY. - 

A. - --I.T ; - - - - - -  
-irt !I L-=i2! 2 l----__---------i- 



?& OF DAYS PREClPtTdHBOM EQUALLED OR E X C E E D E D  

-- 
PREPARE3 F O R .  



2% OF DAYS PREClPlPAIHOM EQUALLED OR EXCEEDED 

PREPkRFi3 FOR;  &l$&z&a EB&SGQ 



... - - . . . . . . . . . . . .  -- ..................... - .... -- - - . . - - - 
1 . . . .  . .  , . . "  . - - - - - . .  . .  - 

. : I.'.: ..... ..-i .................. . - + -  + - .  i---. .. ---L ...-..-..-.. - - - - +  - . . . .  - -  --------39 
.... ..-. . ... ... . . . . . .  . . .  ?---- - - -  ; -,. .-..-__- L-_ --L ,-. -+ .,-,. ,-..- -: -4 --9---4 

* 
* .  < 

. e .  -.-- *- -- . . . . . . . .  ..- . . . . . . . .  ........-....... .i 
S -i-- 

------ li 

2*8 ---_l_-----.- ---- ' ----- - Y. 

t ........ .. . . .  .-'..* l-- ..- . . . . . - i . - .  . 
* ... -.....--. - . . . - - .  ......-- : ..I : "PBE%% &=b!BATHBfd EXCEEDANCE CURVES 

. .  . . . .  ! - - . -  I .  , + .  - - -  
:.. .__L. TALMEETNA, ALASKA ' 1  , - . - ,  

i-- . .--.. ------- - --.--- .- - . - I  
i , , 

-. . - ---- :- . Sf $7- EMBER * - * -. - 4 . . - .  - * - ** - - -  - .  - -  - 2  --". - -  - - 







- 
Figure 5. 



The results of the  1984 water  balance studies, t a k e n  together w i t h  results 

f rom previous sttidies in  the  a rea ,  lead to t h e  following conclusions: 

a ,  Taikeetna precipitation records, adjusted by a n  appropriate 

coeff icient, may be used to  estimate pt-ecipitation a lo i l~ j  the  middle 

S u s i t n a  Rive r .  The estimated p?*ecipitation values may be used to 

estimate local runoff into selected sloughs. 

5 .  A h i g h  pel-centage of precipitation (60-9000) r u n s  off the steep rock 

hi l lslopes above Sloughs 3 A  a n d  9. However, t h e  t r ibutary  s t reams 

may lose a s i g n i f i c a n t  portion of the i r  s u r f a r e  f low to groundwater  in 

alluvial f a n s  a t  t h e  base  of t i l e  slopes such as a t  Slough 9 .  The r a t e  

of less i s  a f fected by the d e p t h  of t h e  wate r  table. 

c. Water  level in  t h e  mainstem i s  t h e  primary contl-or of the  gi-oundwater 

level in t h e  a l l u v i a l  so i is  a d j a c e n t  to the  sloug!ls. Under with-project 

conditions, t h e  reduced groundwater  leveis wi l l  affect  t h e  ra te  of 

runoff across a l l u v i a l  f a n s  such as  t h a t  a t  Tr ibutary  B in S.lough 9. 

d .  Strong l inea r  and logari thmic re la t ionsh ips  exist a t  Sloughs 8A, 9, 

a n d  11 between m a i n s t e m  discharge a n d  s l o u g h  discharge d u r i n g  

periods M-hen  t h e  upstream berm of t h e  s l o u g h  is not overtopped. 

These re la t ionsh ips may be used to est imate groundwat .er  discharge 

under with-project conditions. Sloughs wi l l  also receive local s u r f a c e  

r u n o f f .  

e, E ~ i a m i n a t i o n  of watershed characteristics c a n  give an indication of how 

sloughs which  have not yet been stud ied would react t:o changes in 

mains t em f low, a l though  with-project slough discharges could not be 

amura te iy  quant i f ied .  
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