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ALASKA WATER RESOURCES EVALUATION 

5 -YEAR PLAN 

LONG-RANGE GOAL 

The AWARE goal is to p rov ide  water resource information and understanding needed by 
l o c a l ,  S t a t e ,  and Federal  agencies,  and by industry and the genera l  public,  for  
ut i l izat ion and management of  A l a s l t a ' s  w a t e r  r e s o u r c e s  f o r  t h e  benefi.t o f  t h e  
p e o p l e  o f  A l a s l t a  t h r o u g h  t h e  c o n d u c t  o f  w a t e r - r e s o u r c e s  i n v e s t i g a t i . o n s ;  a n d  t h e  
col lec t ion and disseminat ion of  these  water  resources data.  

This  water  resources evaluation program is comprised of  three  main e lements .  'l'h? 
f i r s t  i s  t o  p r o v i d e  a n d  i m p r o v e  t h e  S t a t e - F e d e r a  1 W a t e r  D a t a  a n d  l n f o r ~ n a t i o n  
System, through c.01 l e c t  ion, ana lysi s , and disseminat ion of  water  data.  The second .--"-- - .--. .- - .--- + 

e l e m e n t  in(*  l utles area  - 7 ., I -- i r ~ v c . s t  - . -++.. i ga t  . -- i o n s ,  A a p p r a i s a l s ,  . -  and applied-arch related to  
defining and r e : i o lv jng  spec i f  ic w a t e r  r.c.sol1rc.c problems- .  The th i rd  element is  to  
coordinate water tlaLa ac 'gi~i  - - s i  t. i  on among S t a t e ,  Federal ,  and local  agencies.  The 
~na,jor o h j e c  t ivc:; of tx,lrh of these componc>nt s f o l  1 ow: 

Oh j c3c.t i  vc:. 

I . J - 1  I I t  , I I y t ~ t  i  r i s  i s  (1,1t d nrptlf>rl l o r  t  h  e  continuing dc.1 tbnel  11;1-. 

I lor] dl ld  I I t  o o  f  t l ~ c c j ~ ~ a r ~ t i  ty , qudli t y ,  and use o f  A l a s l t a ' s  w ~ t 1 c . r  
1 Phbl i l  r c ' : ,  . 

2, T o  1 1 1  sst~tt~jn,il t b  wd tc'r cjat;t and rrsul  L S  of  investigations and research ttlroclg11 
repor ts ,  maps , c.onlp~lt p r i  ~ o t l  inforlnal i o n  sclrvi r c s ,  and other  forms of '  ~ ~ 1 1 )  I i (' 
rr l t\:lse. 

1 .  Wntcr K(a:>oi i r  - c c.1, A r t t d  l Irivc.:, t i g n t i  011s , P r o b l e m  - - - -  A l q ~ r a l  - s a l s  , ,ind - -  A a l  -- i ed  l<esc,ir-ch - 

I . To conduct ,inalyt i c .< j  1 a d  irttcrl,rt,tivt-. w a t e r  reso1rrc.e a p p r a i s a l s  d e s c r i b i n g  
i l i t ,  o r  c ( J V ; ~  i  [ d h i  I 1  t y, atltl the phy:, i  r ;i I , c-llem i t , aL ,  and h i  o I o g i r ' , ~  1 
. !  l : l c t e r - i s t i c s  o f  < t ~ r f a c . c  and ground water. 

2 , '1'0 provide sc i  r11t i  f i r. a n d  tc l c 'hn jca l  a s s i s t a n c e  ill h y d r o l o g y  L O  o t h e r  S t a t e ,  
lft:(lcra I , ar~cl I oc'a I agc.llr ies . 

. 'f'o conduc t  prob Lc~n-ori eritcti r e s e a r c h  i n  hyd rdu l  i r s ,  h y d r o l o g y ,  ant1 r e  l a t r d  
f-ield: ,  of  S C ~ P I I I ' L ' ,  t o  i m p r o v e  t h e  s c i e n t i f i c  b a s i s  for i n v e s t i g a t i o n  a n d  
measurc,r~le~il  t t ' c  h u  i  , ! r l r n s ,  drld to u n d ~ r s t a r l t l  hydro logi  ( s y s t e m s  suf f i  c i  t ~ n t  I y  wc I 1 
to prcd i ct. th'i r  rt :;porlsv t o st rf'ss , either t i a t u r a  I or man-made. 



0 . Coord I na  Lrx  Water  1)'i 1 ,I Ar.cj~~ I s i t I or1 - -  - 

1 . '1'0 c o o r d i n ; ~ t . e  t 1 1 c .  ; ~ c - t  i v i  t i c x s  of' S t a t e  and 1~'r~clc~ra l agr111c.it.s in  t h e  ac(1uj s i t .  iorr 
of- w a t e r  d a t a  f o r  t i t rearns,  l a k e s ,  r c ! s e r v o i r s ,  c . s l ~ ~ a r i e s ,  a l~cl  grollrld watr3r-. 
(l'hc. 1) ivi  s i on  of '  (;clol o g i  c:n 1 a r~i i  ( ; copt~ys i  r a  l S~ir.vc,ys [la:; :;t ;it 11t.ory aut2t lo l , i  t.y 
[ A S  41 -08  1 Ifor- c.oor-(l i11;lt i or1 o l  hl;rtc.r--clat;~ c . 0 1  l i or) I)y St  a t e  agencies. ' i ' t t r l  

IJ.  S . (;eo I og i (.a I S I I  r v ~ y  h;is s11c.tr rcXs~)or l s  i t )  i I i t y rclg;t r-11 i rlg F 'cdrra  1 agr>llc. I rLs 
1111tler Lhe p r o v  i s i 011s o l OMIi (; i rc.rr 1 iir A-h 7 . ) 

Ind 1 vi(ltl,jI 11,1t,j-c.o I I  r.1.tr orlcl(,tl trc.sa~rtl pro.jt1rIh t 1 1  ; t i  tt(1AWARi; prograt11, < I L I C I  
t 1 l r . 1  r 111orc~ spec i  fi ( p ~ ~ r ~ ~ o s c > s  arid ol) j c . c  I lvcS:,, 1 I I t i t .  t t . ~ r r : : I . i t  i or) ( 1  Ilr~oll!*r,r I I 
0 1  1 s ,111(i 01) j e c t  i Ves I i s t cd a hove i r) t o a proposed i 1111) I C I I I ~ ~ I I ~  , ~ t  Ion pI f o r tht' 
pt.riod 1 - 1 8  'I'tlrl 11 r o i ( l ( t s n r r '  I l s l e ( l a r t t i t l ( ~ s t r ,  t)c,d, n t h r l f o I  I o w  i rig pal:?:; . 

l'or- r~l ; l l~ag~~mcri t  p l l r l )os t l s ,  I )  i v i s i 0 . 1  (:I I , ; t r ~ r l  ; ~ r ~ t l  W ; I ~  v r  M:~r~; ,gc~r~~r~~rL t l  i v i c l ~ s  A !  ;rslc;i i11l.o 
th r . (~ , .  rt,p i o u s  ( f j  g .  1 )  : N o t  I I I I I , I S ~ t t .  I1at.a col  l e c t i o r r  
;jut1 sl. l~rly ac.t i v i  t ic!s ;I rr. cif~s~.r.i  t ) r ( l  l o r  c.ac~h rc.gi or1 arltl pro~jcc. t : ;  w i  1 1 1  alorc wide-  
sprt';i(l ;1p1) l i i.;il i orr a r(' clc,:;c,r. i t ) c b c l  111i(l(>r 1. 1 1 1 ,  St  ;11(1w i ( I f .  c a t  c,gor.y. 

Figure 1. -- Index to land and water management regions. 
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STATEWIDE PROGRAMS 

S t a t e w i d e  p r o g r a m s  a r e  p r i m a r i l y  t h o s e  a c t i v i t i e s  a i m e d  a t  a c h i e v i n g  t h e  ob jec t ives  
of t h e  f i r s t  m a j o r  e l e m e n t  of t h e  AWARE p r o g r a m  - -  t h e  co l l ec t ion ,  a n a l y s i s ,  a n d  
d i s s e m i n a t i o n  of w a t e r  d a t a .  The needs for such da t a  may extend beyond the  bound- 
a r i e s  of a  s i n g l e  r e g i o n  o r  m a y  n o t  be  m e t  w i t h i n  t h e  scope ,  a r e a l  e x t e n t ,  a n d  t i m e  
c o n s t r a i n t s  of one  o r  m o r e  spec i f ic  s t u d i e s  or  r e s o u r c e  a p p r a i s a l s .  T h e  s e l e c t i o n  
of s i t e s  o r  a r e a s  t o  b e  i n c l u d e d  w i t h i n  a  p a r t i c u l a r  d a t . a - c o l l e c t i o n  n e t w o r k  i.s 
g u i d e d  by  t h e  fo l lowing  c r i t e r i a :  

r l .  N e e d  - of a n  i n d i v i d u a l ,  g r o u p  o r  a g e n c y  f o r  a  s p e c i f i c  t y p e  o f  d a t a  a t  a  
p a r t i c u l . a r  t i m e  o r  p l a c e ,  o r  f o r  a  s p e c i f i c  applicat i o n ,  

1 ) .  A r e a l  c o v e r a g e  - g e o l o g i c  and c l i m a t i c  d i f f e r e n c e s  i n  A l a s k a  c r e a t e  a  w i d e  
range a n d  v a r i e t y  of hydro log ic  c o n d i t i o n s  a n d  p h e n o m e n a .  

(' . Representat iveness - d a t a - c o l l e c t i o n  s i t e s  s h o u l d  b e  t h e  h y d r o l o g i c a l l y  m o s t  
r e p r e s e n t a t i v e  w i t h i n  t h e  a r e a  or  e n v i r o n m e n t  sanipled. D a t a  s h o u l d  have a  
maxinlllnl t r a n s f e r  v a l u ~  t o  o t h e r ,  hydro log ica l ly  s i m i l a r  s i t e s  or  a r e a s .  

A .  Statewide DNK/USGS - --  P r o j ~ c L s  

I S i l t y  i c i ~ i a  Wdt e r  S l a t  ion:, E' h' F' b' L: U S G S  Md r l  y 
a g e n c i e s  

'I . ir.d.lalcrtt S t a  L i 011s 

F 1; l( USGS USl:S/ DF'&L;/ 
D(;GS/I)EC 

b, b' I(' F F IJSGS AI'A/USCE/ 
DGGS/DEC 

' hl  .a:.ka Water -Us(. Oat , )  S y s t e ~ r ~  TT F F F D L W M  lJSGS 

J K i v r r  N a v i g a b i l i t y  1; 1. F' F I; I) LWM I)GC;S 
: ; I )  I v c y s  

F' E F F' F IIGGS/I)lAWM/ 
USGS 

9 - ) , i r f  !)i sposn 1 licvi t a w  I' k' F' 1; F D 1, WM DGGS 



I k s p o n s i  b Le C o - o p  
' 85 ' 86 ' 87 I 88 ' 139 agency ( s )  al;csricy (:; ) - 

10 . Uasi nw i tlr At1.j udi  c a t  i o r ~  1) 1) 1)  1' 1) 11 I,WM 1)(;(1h 

'I'c~ctln ic.,i 1 S u p p o r t  

1 1 .  I)aoi Safety la' b* F' 111 1 1 '  I)I,WM l)(;(;S 

I .  lris t  rchaln 1: I ow Aria 1 ys i  s  F' 11 1,' 1; I; I)l ,WM I,C;!,S 

1 3 .  Cor~unu~l i  Ly Ass is tanc'c 1' 1' 1) 1' 1) IJGGS U1,WM 

I . SIILIE'ACE-WA'l'Irli S'I'A'I' LONS 

A  n e t w o r k  o f '  104 r o n t i t ~ u o ~ ~ s  gaEing  ~ t ~ i t i o t ~ s  ( s r t l  t a h 1 ~  I ,  p .  10 t o  1 4 )  and  65 c r e s t  
s t ,~gc.  s ta t  ions ( f i g s .  2  nlld ' 3 )  ~ c l u ~ p p ~ ( I  wll l i  watc,r st dgc. r r .cort i f . rs ,  jwak s l ( tg t3  
i ~ ~ d r c a t o r - l ; ,  a  s  w r l  1  a  s  ~ ) r r i o i I l c ~ ~  I l y  o t ) s r r v t ~ d  wdtcr- lc9vc\ l  i n d i c  a L O r  s ( s t a f f  p l a l ( l : , )  

p r o v i d e s  i  rbl or-ela L  i  on on l a kr 1  r w ( l 1  s a ~ ~ i l  on s t  reanti 1 ow, i  rlc.  l ~ ( l  i  rig f 1  oo(i he i  gtll s m d  
c i  i  sc.ha r.~c's . l it-r orclcltl o  r  cltrsr r vcti v,l 1  II(>S o  f  s  t  r e  a m  s t  dgc> ( w n  t c r I clvcl 1 ) a  r r >  usr*cl i n  
c . o r l j~~ r~c . l i  O I I  w  i t  h  11c'r I O ( I I C  f i e  1  d  ~n(,d:iIlrt.loellts 0 1  (11 s c l ~ ~ r r g f ,  t r o n t p ~ ~ t e  f  lob ort a 
1 i  I  y  t i  s . I),lI , a  c o 1  I rxc,Lr.d a s  p,lrt of t  hcl AWAKE p ]  ,111 , i ~ ~ g ~ n c ~ r l t  the IJSGS Col l ec t iou  
o f  lids I (  I ~ C > C O ~ ( ~ S  (CI3K) progr;inl. 'l'h(~s(~ ciatci a  r  e  uscbtl ~n p l ; l r ~ n i ~ r g ,  d e s i g n i n g  a n d  
op ( ' r a t i r i g  waLc3r-stlpply s y s t c ~ r ~ ~ s  d ~ ~ ( l  h y d r o e l e c t r i c  f , j c i  I ~ t ~ r s ,  t l t ~ s ~ ~ r i l n g  :;I r(l;llo 

( .Y .OSS i  rigs ( p 1 1 ) ~ 1 1 n e s ,  t ) r ~ t l g c > s ,  c11Iv t ) r t s )  , a  n  d  ' l s s e s s l r l g  tlrtvi ror11n~r1L~1 I i  m  p  a  c  t  s  of 
s u c h  s t r u c t u r e s  o r  f<ic.i 1 i  t i e s .  O n  a r v a  I - t  LIIIC 1his i s  , t hest. ti;itd drc. used  t o  I)ro- . ( I r a  f 1  oocf w d r ~ i i  rigs , t r ~ r r e r r t  r  ivrlr condi  t  i o n s  ( n a v i g a l  i o n  s a f  t .1  y )  , a n d  f o r t ~ ~ : r : ~ t  s 
f o r  c orurr~c'rc-ia1 d l i ( l  r  et rc,it i o ~ ~ d  1  t i (  t iv i  t i e s .  

A  tlrt,work o f  o b s e r v a t i o n  we1 I s  ( f i g .  4 )  p r o v i d e s  d a t a  or1 ground-waLer l e v e l  t l ~ l ( ~ -  

tua L  ions. W a t e r - l e v e l  d a t a  ~ l l c l i c a t e  the  s t a tus  o f  g r o u n d  w a t e r  i n  s t o r a g e ,  c h a n g e s  
in  s torage  due Lo deve lopment  (pumping ) ,  e f f e c t s  oi  Land-usc c h a n g e s  ( c l e a r i n g  a n d  
a r t i f i c i a l  d r a inage ) ,  a n d  t ) ro t ) ah l e  b a s e  f l o w  o f '  hydraul i c a l  I y  c o n n e c t e d  s t r e n ~ n s  
rled rhy . Cont. inued opera t i o n  o  f  t  h  e  ~ ~ e t w o r k  w i  I 1 provldt* 1  o  n  g  - t  e  r  m  r e  c  o  r  d  s  f o r  
r e g i o n a l  s t u d i e s  t h a t ,  i n  t u r n ,  s e r v e  a s  a  hasis f o r  c o r r e l a t i o n  o f  s h o r t - t e r m  
h y d r o l o g i c  d a t a  c o l  lected f o r  s p e c i f i c  p u r p o s e s .  

1). WA'rER-QUAL,I TY STAT LONS 

A n a l y s e s  o i  d a t a  co l  l p c t c d  a t  t h e s e  s t a t i o n s  ( w h i c h  p , e r i c r a l l y  a r e  a l s o  surfare-  
water d a t a  s t a t i  ons )  a  I 1  ow  f ' o r  c h a r a c t e r i z a t i o n  o f  t h e  c h e m i c a l ,  p h y s j  r a l ,  a n d  
b i o l o g i c a l  p r o p e r t i e s  o f  s u r f a c e  waters o f  t l l ~  S t a t e  l o  ( 1 )  s e r v e  a s  a b a s e  f r o m  

which  many changes  can  be measu red ,  a n d  ( 2 )  p e r m i t .  e v a l u a t i o n  o f  t h e  s u i t a b i l i t y  o f  
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Tabie  1. - -Cont inued 

Drainage Mean annual 
Index Station area f l o w  

no.  no.  Station name [mi ') Period of record ( f t 3 / s )  
A- --- 

SOUTH-CENTRAL ALASKA 
25 15212000 Copper River near Chitina 20,606 i95Ob, 1952b, ;955- 37,6iC 
26 15216000 Power Creek near Cordova 2c.5 i9!3c, 194--  250 
27 15238648 Upper Nuka River near Homer d - - -  1984- 
28 15238653 kuka River near tidewater near Yomer d 1984- - - -  

29 15238820 Barbara Creek near Seldovia 20.7 i972- 195 
30 15238990 10d 1979-  - - -  Upper Bradley River near Homer 

31 15239000 Bradley Rlver near Homer 5 4 d ;955b, 195:- 4 3 4 
32 15239050 Bradley Rlver tributary near Homer Y 13-9-  
33 15239070 Bradley Rlver near tidewater near Homer 8 Z 1 x 3 -  
34 15239900 Anchor River near Anchor Point 137 ;9=&-73 , - ~ 9 - & a .  1978- 201 
35 15241600 Ninilchik River at Ninilchik 131 '373- 107 

36 15258000 Kenai River at Cooper Landing 
37 15266300 Kenai River at Soldotna 
38 15267900 Resurrection Creek near Hope 
39 15271000 Sixmile Creek near Hope 
40 15273050 Rabbit Creek at Anchorage 

41 15273095 Little Rabbit Creek above Goldenviex 5.06 :58;- 
Drive at Anchorage 

1 

42 15273105 Rabbit Creek at New Seward Highway A- L YF '*  - 

at Anchorage 
43 15274300 13.4 

- c.,,-. North Fork Campbell Creek near Anchorage - - - y c / - ; h a ,  -- i8.2 
44 15274600 Campbell Creek near Spenard 69.7 1966- 45.5 
45 15274798 South Branch South Fork Chester Creek near 9.39 i980- - - -  

20th Avenue at Anchorage 

46 15275100 Chester Creek at Arctic Boulevard at 27.2 1966- 
Anchorage 

47 15276000 
- r r  

Ship Creek near Anchorage 9 C . S  L ~ G S -  

See footnotes at end of table. 





Table 1.--5cniinued 

Drainage 
Index Station area 

n o .  no.  Station name ( m i  > -- 

SOUTHWEST ALASKA 
69 15297610 Russell Creek near Cold Bay 2 5 
70 15303010 Silver Salmon Creek near Aleknagik 4 - 4 6  

71 15299900 Tazimina River near Nondalton 327 
72 15300000 Yewhalen River near Iliamna 3,478 
73 15300500 Kvichak River at Igiugig 6! 500 

74 15302000 Nuyakuk River near Dillingham 1,490 
75 15302500 Nushagak River at Ekwok 9,850 
76 15304000 Kuskokwim River at Crooked Creek 31,100 
77 15304200 Kisaralik River near Akiak 270 

m O N  ALASKA 
78 15344000 King Creek near Dome Creek 5 - 3 9  
79 15356000 Yukon River at Eagle 113,500 
80 15388950 Porcupine River at Old Crow, Yukon 21,400 

Territory 
81 15439800 Boulder Creek near Central 31.3 

82 15453500 Yukon River near Stevens Village 196,300 

83 15457800 Hess Creek near Livengood 
84 15476000 Tanana River near Tanacross 
85 15478040 Phelan Creek near Paxson 
86 15484000 Salcha River near Salchaket 
87 15485500 Tanana River at Fairbanks 

88 15493000 Chena River near Two Rivers 941 
89 15493700 Chena River below Moose Creek Dam 1,430 
90 15511000 Little Chena River near Fairbanks 372 
91 15514000 Chena River at Fairbanks 1,980 
92 15515500 Tanana River at Nenana 25,600 

Mean annual 
flow 

Period of record ( f t 3 / s )  

See footnotes at end of table. 



Table 1.--Continued 

- "  

2r3 aage Mean annual 
Inder 5tzt;on ar5a flow 

, 2 ' no. n o .  ; - 1  IOE same ( ~ i  ; P e r i o d  of record ( f t3 /s )  -- 

J'L'KOY ALASKA- Cont inued 
93 15535000 Carlbou Creek near Chatanlka 9.19 1963- 
94 15564875 Yi ddle  Fork Koyukuk River near 7+is  ~ . ~ , a r  i > . . ~ d  1970-78, 1984-  - - r , o  

95 15565447 T'. , l L k ~ n  3i;"e - at Pllot Statlon n 0 
2 ~ ~ .  2 5 C  1975- 

NGR?T&IST ALASKA 
96 15621000 Snake R i  ;er near Nome L . 7  1965-81, 1982- 18 3 
97 15668200 Crater Creek near Nome 1'1 - * . 9  2964-65a, 1967-75a, 54.6 

1975- 
$6 15744500 

- - - c. 
Kobuk Rlver near Klana Y ) 2 2 5  ~ ~ 7 6 -  15,270 - -  - - - -  $9 15747000 Walik River below Tutak Creek nt'r I; 2 1984- 

Klval lna 

U 
aC'TI.2 ;LOPE ALASKA 

A 100 15798700 Yunavak Creek near Barrow L.79  1971- 
161 15896000 Kuparuk River near Deadhorse a .  - - 7 , z  L 1971-  
102 15896700 

- * 
Putuligayuk River near Deadhorse i f o  1970-79, 1981- 

103 15904900 
. >  , 

Atigun River tributary near P7mp r j L .  : i976- 
Statlon 4 

134 15908000 Sagavanirktok River near P m p  i ,89C 1982- 
Station '2 

a Operated a s  a crest-stage gage. 
b Seasonal summer record only. 
c Fragmentary r e c s r d .  
2 Drainage area not determinable to greater ~rez4s:cr ;  3 ~ c a r ; ~ e  it varies due to changes in route of meltwater 

stream from glacier at head of basin. 
e Adjusted to exclude diversion from Cooper Lake. 
f Nctyet determined because drainage area depencis gr, storm sewer network. 
g Adjusted to include diver-ion for water supply. 
h Flood peaks due to outbreak of glacier-dammed Lake George for 1948-62 and 1964-65 available. 
j Only flood peak available. 
k Affected by construction of Terror Lake Hydroelectric Power Project 
m Average not determined, Canadian record. 
n Drainage area undefined as part of river flows through Salchaket Slough and is ungaged. 









a  w a t e r  sou rce  for  domes t i c ,  m u n i c i p a l ,  a n d  i n d u s t r i a l  use. W a t e r - q u a l i t y  s t a t i o n s  
o p e r a t e d  a s  part  of t h e  AWARE p l a n  a u g m e n t  t h e  CHR p r o g r a m  i n  development of t h e  
b a n k  of d a t a  u s e f u l  i n  b r o a d  S t a t e  a n d  F e d e r a l  planrl i r ig  a n d  a c t i o n  p r o g r a m s  a n d  i n  
the  management of in terna t ional  (Alaska-Canada) waters .  

4 .  SEDIMENT STA'rSONS 

S u s p e n d e d - s e d i m e n t  c o n c e n t r a t i o n  ( a c t u a l l y  a  p h y s i c a l  p r o p e r t y  of w a t e r )  a n d  
s e d i m e n t  t r a n s p o r t  a n d  d i s c h a r g e  d a t a  co l l ec t ed  a t  t h e s e  s t a t i o n s  a r e  i m p o r t a n t  for  
e v a l u a t i n g :  e f f e c t s  of c o n s t r u c t i o n ,  h r i  dges, c u l v e r t s ,  p i p e l i n e  c r o s s i n g s ,  a n d  
h y d r o e l e c t r i c  d a m s ;  e f f ec t s  of a c t i v i t i e s  s u c h  a s  p l a c e r  m i n i n g  a n d  s a n d - a n d - g r a v e %  
removal ;  a n d  e f f e c t s  of  s e d i m e n t  o n  o p e r a t i o n  of h y d r o e l e c t r i c  f a c i l i t i e s .  I$ata 
f r o m  t h e s e  s t a t i o n s  a l so  r o n t r i b u t e  t o  accompl i sh jng  t h e  ob jec t ives  of t h e  IJSGS C n R  
program. 

5.  ALASKA WA'l'EK-[JSE DATA SYSTEM 

'She o b j e c t i v e s  of '  t h i s  p r o g r a m  a r e  t o  clcvclol) a m o n g  a g e n c i e s  a  c o o r d i n a t e d  a n d  
e f f i c i e n t  s y s t e m  t o  co 1 I c . c . t ,  st or(. ,  a n d  d i s s e m i n a t e  d a t a  on  w a t e r  u s e  i n  A l a s k a .  
T  h  e  d a t a  arrb r r i t  j (.a l t c T  p l a n r ~ i l i g  t  tic. tleve 1 opment and  management.  of the  S t a t  e's 
water rPsotit  ( P S .  I { f i ~ o r t : ; w i t h ~ r ~ t h ~ s p r o g r a m  w i  1 1  c o t ~ t r j h u t c ~ t o  t h e  N a t  i orldl 
W a t e r - U s e  D a t a  b y s t e l a  (NWUI)S) ailci s u p p o r t  dcc-i s i o ~ t s  i n  thr .  a p p r o p r i a t i o n  o t  w a l e r  
r ights  i ti Alaska. I)I,WM col l c ~ c t s  t  ht. rlat;i a n  d  i s  ;I prlnlar-y L1sc.r o l  r t re  d  a  t  a .  

By Vex l r t . : t  i I.rw ( i t<. . l r  f. I :. c s r i l  I t l ~ c i  i *, t hr, t ~ r > r ! s  of ,i 11 rl:lvig,lhle wdt r r  t)otilf.s, 
: 1 1 ~  I u ~ J  1r1g tilt‘ I L - I ~ I L I - ~ I  I IC>;,OII~ ct':; or1  nr l i I  1r11der ~ h c l  bc.ci:; o f  t l ~ o : ~ i *  w,i t  , ' I  t ) o t l i e h  I ) i d W M  
rrectls c r;  l t b r  i a  fo r .  dr.t c>rnlir~ I 11); " ~ I ; , v I  p , < l t ~ i  f j t v t t  t o arjglt\  A 1  ' 3 :  k i l  I :, c a b t L  i 1, 11'6 ( I t - r - , ~ l  
rotlx 1 s i r i  ~ ) s . d ~ t  i ( 1  , , ~ l ( i r t ~ v : ,  , ~ r t !  1 i I p < i : ~ - ~ l  ( j  I : , ~ ~ u t ( ~ s  b t ~ t w e ~ t ~ ~ ~  v'ir I O G S  ' i g ~ f l ~ .  I t L t , ,  > ; I ~ J u ~ : ,  , 
1 I v I s I)(;(;!; 11. i~  t ht. r t~xl~oil:;i  t ) i  l i t y  t o  cic3scribr. 1 1 1 t ~  j ) t l y ~  c c;l 1 ( ' j l n r  actt>17- 

, (snc.6, n:, w r ( l i i 1 ,  t i + . j ~ t I ~ ,  ~ t r r t i  , , ) t o r  i t v  r j l  f Low) o t   st-!^,, lei! w a t r r  t ~ o t i i ~ ~ s  
. ~roup ,hor i i  the,  :iic:l t 7 .  ' I ' b roug l~  198 3 ,  survcays have beer1 r-nmp l ~ t ~ d  on  t h e  Matanuskd,  
4I,1gnak, t l n k o ~ l a  , Nerl<ir: ,+ .  L I I I ~ I  b,'rg I f .  h i v r r : ,  ; <~ncl Big I,akr. ( H I  ouks  Kangc.) , IIudsotl, 

.>uc3y d i ~ d  Nort hwdy I s .  Rclgl o w  1 I epor t  s on wat cr t ~ o d i e s  i n  t h ~  Koyukuk, 
Br i st01 Hay, a ~ ~ d  Arc t i c art-.3s , i l - c b  near  c-omp let  I o n .  Su rveys  a re  y l a n ~ i r t i  for  o t h e r  
arcas o f  t h c  St a t r l ,  (110~1gl1 XI)(\( i f  I ( .  !if re:ims and  l a k e s  have  n o t  I~eerl s e l r c t f v i .  

r n r  rcb._ic; irig t O J I ~  l I (  I i:ig I I S P S  of w a t r r  s t , i tewit l t .  has  I ~ t l  t h ~  DI,WM to f re(lut.nt-ly 
, 9 1 .  T P  I I t I r l i t 1 1  1 a I 1 1 ~ 1 y s ;  ',11(1 t i  i t  I o f  v a r i o ~ ~ s  11ytlrol o g i  (. 
, (,:~,f i F ( a r t S  . ! ; c . r v l c . r ~ s  1 1 ,  I J V U ~ ~ ~ , ~  hy I h<s Watc.r t l r~sourt  rb:  :it,( t i on  o t 1)GCS I I Iirdta t i a td  

c I I: and  t t i c *  r i c * r c i l  c i  . 1 i 1 < 1  l yc,cs drld l r r t c  t-prt't ' 1 1  I orls .  Water rnanagc.r s of I)18WM 
u:;e t h i : ,  i n t  01-mat lon I 11 c ' l r y c  I . I 011s on ' l p p r o p r  j a t  I oris.  

8 . WA'I I I : ~ :  KESOlJI(CKS IIA'I'A :;Y S'l'KMS ( WA'lS:;'r'Ot{li ) 

l L 1 1  r o i 1 t . c  ! or1 tllrl cli~,rr~t I l y  orld qu,j l l t  y of gi-otrnci, s i r r f a c ~ e ,  arlti c o a s t a l  waters 
t hrough va r  l ous  S t  ; i t ( .  cin(I r  I p rograms arc2 en tr>re t I  i t ~ t c l  s t ~ v c r a l  cornputcr 
sy:; telos . Thr. [JSGS a~i t l  ,)(;(;I-: t~avct 1 o r l g  on-j oypd a u n j  (]LIP : ~ n t l  s u c c c s s f  u l c.onl)er-a t i  v r  



,jgrerbnlent wtlrre A1 , isk,~rl  c l a t ' ~  flnterecl i tit.O n a t  i o l l n  1 s v:, l(1111s suc 11 a s  NAWUKX ,inti 
WArI'S'SORK,lrcrcc~tl~ly ,1v,i1 I '~b l r .  f o r  I ) r o j c ( t  r e s e a r c h  c ~ ~ l ( l ( I t : , t r  i t 1 1 1 t l o n t O  , ; I 1 u s t r >  . 
(:oalpat 1 h 1 1 1 Ly t )v twrc*~ l  t t i t t  ~ i l ,ovc~-eren t~o11(~(1  I''c>(lr'ra I (Itit , I  ,,v:, t c>lrls a n d  DGGS ' gcoprocc :, 
s o r  dritl W P I  I [,OR 'l'r,~c Icirig S y s t e m  ( W E L T  S )  el laI) l tbs  l l s rxrs  l o  llli 1 L Z ~ '  tho  m o s t  rec i .1~1  
,in11 r p l i  ;li)]e dnt.1 o n w,~Ler r( 'sollrccts I n A 1 a s l< a .  

I,:~nd ( l  i sl)os;l l s o f  tll;lrry Iorlns a r t ,  ;I nr;i.jor a c t  i v i t !r l o r  I ) I ,WM.  Each l and  tlispo:-;a l 
ac.t iort is rc,vi t,wetl by J)C;(;S for  tiytlro l ogj (.;I I irap l i cat- i orls i i ~ l i i  fii(.t o r s  S U C ~ I  a s  11oc)d.- 
i r ~ g ,  water .  s ~ r p p l y ,  t , ros  i o ~ l ,  a ~ ~ t l  water-cju;~ I i t y  e l  l c t  l s .  

1 1 1 1 t ~  t o  ~ I I I ( I I I , ~ I I ~  l f  l ~ ( 1  I ~ e ( i e r ~ j  I ttf>\tlrvtl W<jt.(>r I < r ~ l r t s  c ~ ~ l ( l  I I ~ I I  I I O ~ I I I  s t  r f  ,jilri low V S I  I I I ~ , : ; ,  

srXvt*r ' I  l I I -  I ,  c on~pclt I t 1vt1ly c l s e r l  srr,~tc.r t)oti i c.., 1 1  I \  I 1 t . t  I I  1 , 1 1 t )  jc.rt t 6 1  O \ ( > I  - 
,ippr op r  L,IL J 011. 1 1 1  t ht' c 've~i t  of wdL(31  S ~ O Y  tag t ' s  ot r O I L  St11 p 1 J r1 

Arlc  t ~ o r  ,igcl, ancl ~)o: ,s  i tjl y I r ~ c l i ~ ~ r r  l i ivt l r  n l  S i  tk.1 wo~i Id t ) c l  I ) r  1r11~3ry ex~itrrl) l v s  o t s L I I , ~  - 
t I  or^:, whel-t' 1 ht) r i gh t t o  l isp wat t x r  I I I , I ~  tlxc c-tlti t w ~ j  t c ,r  ~iv.4 I 1 a11 l r 1oi lib(. . l ids I 11- 

W I ( I V  A(! j r l d~  ( < i t  ~ o r l s  dt.sigric>d t ( I  (l~c,lrit I f i r  n l  I u s r L s ,  t .1  t h e r  r i I ,  c j r  

o r  I , I I I <iC;bur(> o r t 1 r . r  l y .  1.1 i f - c  t lvcl i n~ r l , - l g t . a~ t~~~ l  sc t.11.1r 10s f o r  hr g11-use drtX<1:,  

111 slit h c C J S P S ,  I)I,\JM wo~r I ci rcci~rc.st t h a t  I)(;CS d ~ s  ~ g ~ ~ n t  c ,  c l r  <r I i l~ lgf \  1 1  l q i  n holrndar J e:>,  
c o l 1 c . c  t drlti r3vd 1 urlt c' lrytlro l o g ~  c d d t , ~ ,  c j ~ ~ t l  p rov  i ( le  01 ttc>r t ( ~ ~ 1 1 1 1  I c d 1 C I S S  I s t  , i r l t - ( l  lll'tl(lf'(l 
l o r  1 ~ ~ 1 s  i 11-h t t l c b  a ( l . j ~ i c i ~ c ~ i t  I on .  

A l l  :,ur t,~cc.,incl su l ) s l l r fncc  watc.rs o f A 1 a s  l< a a r e  r e  s e r v e d t o  t h t *  p e o p 1 e f o r  cornnlorl 
u s r ,  ~ l r l ( 1  ' I ~ C  sut) jec- t  L o a p p r o p r  i a t  i ons .  One  fornl o f '  nonc.or~surnptive use of wa te r  i s  
t 11c. i n s  t r c am f low resc>rvc l t  i o n . A p e r s o n  m a y  appl  y t o  rtlsf'rvC suf f ' i c icn t  w c i t t , r  t 0 
jnaillt ail1 i i  c r i t i c a l  l ~ v c l  o f  w a t e r  a t  a specif i r d  p o l r ~ t  o n  a s t r e a m  o r  w a t e r  b o d y  
o r  irl CI s p t ' c i f i e d  st. r e a m  rt'nch f o r  c e r t a i n  p e r i o d s  01 I inrc. T h e  f o u r  t y p e s  o f  
i llstr-edin f 1 ow uses a r e  f'i sll .~ritlwi I d 1  i f p ,  n a v i g a t i o n  a n d  I r a n s p o r t n t  i o n ,  p a r k s  a ~ l d  
rt'r'rea L i o r ~ ,  arl(i san i t d  ry d11(1 wa t e r  (1~1a 1 j Ly . III,WM, w i 111 tc ' chnica  I a s s i s t a n  c e trom 
I)C(;S,rc3vic~ws, I sslles, drld manages  t he se  a p p r o p r i a t i o n s .  

1 3 .  COMMON I 1'Y ASS 1 STANCE 

W i  t h i l t  t h e  I i r n ~ t s  of f~lrids a v a i 1 a b 1 e , D(;(;S w i I 1  p r o v ~ t l r ~  a s s ~ s t ; ~ ~ ~ c e ,  011 a n CIS-  

rcqr r r s  Led \ ) a s  is , t o  c'onanuni t i c s  t h a t  have  w a t e r - r e  1 a t ~ d  pro11 I e m s  . 

IlG(;S ! ~ y t l r o l o g i s  t. s 1,r-ovj (I? techrro 1 ogica 1 advice a r ~ d  evc>n s i t o - s p e c i  f i c i n v e s t i g a t i o n  
for  h y d r  0 1  o g i c pro1)Itw:; < i r i s i n g  i f 1  A l a s k a n  coirrml~rri t i e s .  IJatc,r s ~ ~ l ) p l y  L o c a t i o n ,  



erosion evaluation,  gravel  suppl ies ,  and 1101l.ution eva l . ua l . i on  are typical  ltinds of  
problems hydrolog-i sts address for Alasltan communities. 

B . Rel.ated Proarams 

1 .  River  informat ion,  forecas t ,  and flood warning program. National Weather 
Service (NWS) 

a. River Gage Network - -  A networlt o f  28 r i v c r  gage si tes,  
located a long the major r ivers  and in flood-prone 1 ocati ons , 
is ope ra t . ed  by the NWS ( f i g .  5). E i t h e r  s t a f f  o r  wire-weight  
gages  are  used at  most  s i tes .  A l l  o f  the  observat ions  are  
transmitted to the NWS River Forecast C e n t e r  in Anchorage on 
a d a i l y  basis .  Thcl t fntn from the r~ t~ twot -k  are used i r l  the NWS 
r i v e r  j rlfornlat i o n ,  f o r e r a s  t arid j Loot1 warning programs and 
are  s u p p l c a ~ ~ r ~ t a l  to  the  IJS(;S networlt .  

t ) .  Ice Measurement -- l 'he NWS operates 10 river and l a k e  -ice 
observat ion s-i  tt,s (f ig.  6 ) .  ObservaLiorls  are made twice per 
month and consist. of dt-i I I 1118 ,I h o  lr iu t h e  i c.e and measur ing 
its thi ckrlc-ss . 'Shr. d ; ~  t ;I a rc8 1l:;c'rl I ox (.:it im;rtinl: spr' r ng hreakup 
ice-j am f Lood l ~ o t ~ n t  i a I . 

c l ' r e c i ~ ~ i t a t i o j i  1); i t .r  M o n l t o ~ ~ r r f :  , ~ r ~ ( l  A r - r h ~ v e b  - -  A p r ~ t - ~ l ~ i t , l t i o r l  
i , t i . t  iuorli i L J ~  i l l t ;  ' ~ : t t i  , j r  c ~ ~ I V I : I ~ ;  1)) ( ) ) ; I  L , ~ ~ t  i:, I ~ I  L!IP , ) I , : ,  f x & %  0 1  

!I(' Lag r l r . v r b  l o p c ~ ~ l  l 7 I i < s  U I O I I  I t o r  I 11); jjort i 0 1 1  of t 1 1 -  ~ > L ~ ~ ~ ; P ~ . ~  i :S 

w ~ l  l tlt.vit l o j ) r . t l  ' i r r t l  1 :, . I  !I i I I I I A  rv t l ( I S C - ~  i 11 t hv N W S  f l O O ( ~  

L I i I I .  I ' l l ( .  , r x  ( 11 1 \ / , I  I 1)or t I art 1: ~ l r r t l ~ r  tlt.vc.1 o[)cnf>111 
,1714 w i l !  ~ i x t t l i v t .  , 1 1 1  o i  f h r ,  prtXc I ~ ~ I L ~ I ~ I O I ~  daL- i  x-c.i.c~~vc~d by  
t t,;. K i v r ~ r  Vc11 r = r  ,IS t ( ' c l r ~ t  t > r  f x O:IJ t t.1 r111t.t 1.y :,ysterns oper a t  fad 
!jv ::t-cl~r,.i 1 <tn(l 5 t  c X  , I : :~~I I ( .  I P F  

h i t i v c t  I r l t o r m , ~ L ~ o n  - t{~vi . r  : , i ~ y , r / c l ~ < ~ ( h ~ i r r : ~  ~r l for t r ta t  1011 f ~ t  

; ,lr r tlc ~111. p ~ l s l  ( l ;l:.t 00 (lily:;) , i b r  c1sc>rll or~t l  f ~ ~ t u r  r ,  , 1s 0 1 1  

i i l r .  f o r  rnariy U P  t ht. IiS(;S all({ t hr. C<)rp:; o f  R n g  i r~ecr:, s i  t  tcls 
35 w ~ l l  J S  t h v  NWS ~ l ( - t w o r k .  O'l1( '  ( l a t , ~  ' ~ t t '  a v d i  l n h l e  sevcn 
t l a ~ s  per  wccak t t ~ r o ~ ~ g t ~  thc. NWS o t  f I rc.5 ir, Ar\chor,~gr,  I:;* i r -  
h,r,:ks , arlil J I I ~ I ~ . , I I I  . 

c S t  r r l r m f  l ow Mode I I n g  1)c.v~ 1 o p c ~ l  I o r  vd r I o u s  t ypcxs n t 
w;~terstietis l o  i I l ~ r s t  r,ll c x  sorsc' I l icbasurrs t o  m i t  ij:;ltia o r  
, oils~l- r r a r t  I l o o r l  c!,~t~~ngrxs . 

. , ) I?  of c < i l ) : ~ t ~ ~  l l t  y o i  f I st1 passage3 t h r o ~ r g h  r o , ~ ( l w ~ t y  l n s t  i t u t e  of W a t ~ r  
tlrniric~c,c st ruc turc . s  ( c.rllvt3l : k7 ) , (:ornplc.n~c,~~tdry stlrc1ic.s w i  1 1  R e s o u r c e s ,  E n g r .  
a t l t l ~ f . ~ '  f is11 p;lssagt, , i s  r t I :, < r t  l c-t 1c.d hy st r-r.nrnl l o w  E x p e r i m ~ n t  S t a t i o n  
c-11al , i r  i t > r  i::l I (  :, ( s t > , ~ s o r ~ n  1 v , I ~ - I , I ~  r o ~ i ,  f l o w  f rcclucncy ( I WK/F:ES) 
: "r~raf inr l )  , ~ r r ( l  [ ) I  ~ P V  i ( 1 , '  1!1t8t lrtr(ls 1 D ( le t  ~ r rn i  r) t1  t h o s f '  1 Co- 01) w i t h ADO'r&IIF] 
: , I  t<*r t  ! I ( : , .  







j .  Irval u a t ~  p o t e n t l a  1  f o r  i~rotlrlr't i o n  o f  a c i  rl a r i d l o r  ( 1 1  s -  
s o l ~ i t i o r ~  o f  ~ n e t a l s  f r o m  c.oa 1 a r ~ d  o t h e r  mine s p o i  1 s .  

4 ~ s s l s t  i ~ ~ d e v c l o p m e ~ l t t r l  s t i p u t a t i o r ~ s f o r -  o p e r d t i o t ~  
a n d  ,~t)drldon~nent o f  toll 1  ao( l  o t h e r  m i n e s  b y  s t ~ ~ d y  I I I R  

~rnp,ic.t s  o f r n i  rling o n  1 p a r i < i r ~  ( ~ ( ' ~ s y s t c ~ n ~ s  

',. I ) P v ~ >  1oprne1tL;i 1 r ~ s c x a r c h  program f  o r o n - S I  wastcbw'~t txr  ' ~ ~ r c i  
sewage. (11 : ,posal  met hods i11Al ; isl<a.  

6 .  t'oLr.nlidl l rnpacts  on wat tlr qudl  i l y  f r on~  d r t l v ~ l  I P S  S I I C ~ I  

,is s c * , ~ f  ootl p r o c e s s  i ~ i g ,  a g r  i V I I  l t urd L prrlr t  i C P S  , ' i r~d 
c l r ~ v c ~ I o ~ ~ ~ n t ~ ~ ~ t  o f  t i r n b c l r ,  1)t.t roIeun1 n r ~ d  ~rlirlc~r:~I rtlsollrccJ:3. 
i'otc%rrt 1 ' 3 1  c l l f ~ c  l:; o f  p l , ~ c t . r  I ~ I I I I ~ I I ~ :  ~ l r c  of p . ~ r t ~ c ~ ~ l ~ i ~  
t orlctXrn 111 VdrIoUs d r e d s  of A l a s k a .  

h l l t ) ~  S I I Y ~ / ~ ' V S  P r o g r a m  .-- S n o w  SlllVPy rl,ltn .It-(' l l h t ' f l l  1 o r  

( 1 1. 1 ( d 1  to writer-rc~solirrc:; , ~ r ~ t l  wd t t \ r - r (> l  : I ~ P I ~  r (xs( ' a r (  t ~ ,  
n:,scxssn~c.rl t , 1, 1 'j11r1 i np,, 1  orf 'c,ls t I I I ~  and er,~rrdgernenl 
1 t I ; .  AL ynd ol  LI i c '  1084 w ~ r ~ t f ' r ,  t Ilc ric.Lwor lc c 011- 

s r s L t > t l  0 1  100 s l~ow ~ r ~ c > , l s u r t ~ ~ r ~ t ' ~ ~ t  s  I Les ,  1 7 of w h ~ c  11 n r f> 
1)rTc 1 pi t , ~ t  ion gages ('(111 1 1)l)~'d w 1 th Wyomi I I ~  wi  t lc i~h i t'1 ( I S .  
I l , i r r ~ t , l  I 1 y I I I ~ \ , I S I I  I ecl ( 1 . 1  t a '1 r t '  pi l t )  1 1 shcxtl Illor, t tl 1 y f r OI I I  

I t  I t 1 r 1  I .  K f x r  orcli r ~ g  dnt l /or  r a d 1 o 1 t ~ I f ~ -  
II1f.L r y  r ' c l l l  I plllf'nt 1s lr~sL,kl l ed  a t  a b o u t  40  01  Lhr 
I ~ ( ' ~ I S I I ~ P I I I ~ ' I I ~  s i t  e s ( t d t ) l f l  2 ) M o s t  o f  th t '  ( 1 i ~ n r l t o l o g l c ~ ~ l  
cldtd (-0 I 1 thc'Le(l (11 L ~ I P S P  s 1 t t's tlnvc' r ~ u  t bec.11 pub1 I s h~ t l ,  
b u t  c-nr~ be oh t  < I  I ~ ~ e d  t rosl t h o  S  n  o  w  Survey  l l ~ i i  t  o f  SCS , 

0 , I l y d ~ . o ~ ) o w t ~ r .  st11d 1 V S  - - vrl r 1 ~ ( 1 s  SIIrveys,  a s s c ~ s s ~ n e r ~ t s  , a11(1 
I r~vr.:;tig,it i o n s  r t l l ; ~ t r c l  L o t h ~  f t ~ a s i h i l  i t y ,  dcsign and  
~ p ( ~ r a t  i o n  o f  11ydr-or l ~ c t  r i c  p o w e r  grrlerat  ing f a c i  I i t  i p s .  

10. G l a c i a l  h y d r o l o g y ,  wat6.r s u p p l y  - -  t o  a s s e s s  t h ~  r-olc o f  
gLa t - i e r s  i n  t h e  r e g u l a t i o n  a n d  c i u a l i t y  01  A l a s k a ' s  w a t e r  
supp 1 

1 1 .  G l a c i a l  h y d r o l o g y ,  hclz,~rcts - -  L O  , ~ s s e s s  t h e  h a z a r d s  f r o m  
g l  ;ic i  er-dammed l a k e s  , g l a c i e r - c o v e r e d  volcnrloes a r i d  s ~ ~ r g i ~ i g  
pl.ic.lt lrs 

1'2. (; I nc. ic>r-mr I t olotlt~ 1 1 ng -- ctevr I oprnent o f s u b r o t ~ l  1 nti f o r  the 

NWS/KL'Cfs opcxrationa 1  r i v e r  f o r e c a s t  m o d e l  t o  m a k e  the  
mode 1 more app l  i  cab 1 ( I  t o  h a s ~ n s  t h a t  c o n t a i n  l a r g e  a r e a s  
o I g l  a r i  c r s .  
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I 3  S ta tewide ass is tance  t o  I oc,i I g o v ~ r n m e r i t s ,  lenders ,  arlcl 
c i t izeris regarding thca Nat i orl;i I F1 ood Insurancr  I'ro- 
gram (NFIP) ; t ec t ln  ica  I ass i s t a r ~ c r  t 0 improve cornrourl i t y 
flood-p I a i ti management. programs. 

14 Sta tewir l t*  coas ta l  w i r l t l  ,311tl wave  rlatn-c.oJ 1erLio11 h I t v s  

located at A k u t a n ,  A t k a ,  C h i g n ~ k ,  Homer, Kake, K i t i t :  Cove, 
Kodialt , Nome, Saxmari, Sewa rtl , autl Wh i t L i e r . 

15. SlaLr=widc~  small hydropower p r o - j e c t s  - s i tes (-01 let-Ling data 
011 t empera tu re ,  p r e c j p i t a L i o n ,  and strcarnflow ' 1 1  Bear  Creelt 
near  lIopc, Fal ls  Creelt near Gus tavus ,  Intii,ati Creelt near  
Chignilt, Kings River l l ea r  Chicltaloon, Pyramid Creelt r~cdr 
lirlal asks , Sha i 81111 i lto t River ncxar IJndl ask'] , llrlr~anl~d crcrk ii I 
Sc;immon Hay, and Wiritly River  rlear Seldovia .  
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REGJ ONAL PROGRAMS 

NORTHERN REG I ON 

Arctic Area 
.---."--,- 

The occurrence, movement, a n d  a v a i l a b i l i t y  o f  w a t e r  i n  t h i s  r e g i o n  a r e  s t r o n g l y  
con t ro l l ed  b y  c o n d i t - i o n s  c r e a t e d  b y  i t s  c l i m a t e  - -  permafros t  (permanent ly  f rozen 
ground), and r ivers  and laltes that  are  i ce  covered (o r  f-rozen sol id)  except during 
a  short summer season. Prior to  inves t igat ions  conducted wi thin  the  past  10 t o  15 
years  a long the  Alaslta Pipe1 ine and other  proposed t ranspor ta t ion corr idors ,  hydro-  
l o g i c  d a t a  w e r e  collectrd a t  .,I, a  few, w i d e l y  s c a t t e r e d  s i t e s .  More recently , 
data collection activit ies have b ~ e n  expanded t .o  f u l f i l  1 requirements  of  the Alaslta 
National. Interests Land Conservation Act (ANTLCA) of 1980. T h e  p o t e n t i a l  f u t u r e  
water  needs  of  indust ry  are  great ,  hut  t h e  pauci ty  o f  water- resources  data  in  the  
Arc t ic  Regiorl h  i  n  d  e  r  s  a  €111 1 understand i  ng of '  hytlro 1 o g i c  p rocesses  a n d  t h e  
ef f ic ient  development  and use  of  the  r e s o u r r e .  

Seward Peninsula Area 
+++a,.- ,*,.., *.,- .- 8-, *--- #+. 7 

Thc  w r ~ s ; ; t t ~ ~ - t !  ! ) a r t  o i  I I I ( A  rc-g I or1 r l r  ! I I ( I P - ,  :>xt rtri:, I vt. 111) 1 : ~ r ~ d s  anti 1 sol d t c d  gr0IlJ)S of  

rugged ,  g l a r  i a t c - t l  riio1111t ;I i n s  o 1 f 1 : c .  Svwa t c t  I't.l~i r1:;ul , I ,  ,111d .11 I I I V I I I I ~ I - . ~ ' ~  l l Cd f l a t  s ;ln(i 
l owlands  of  ttkc K o y ~ ~ i c l ~ k ,  llprH1t K~~qkokw in), ,311tl I nwr.r Vllkon h a s  i nc ? ' l r t >  Brooks R.ane,c> 
(I3:iir-(1 Mo~lr~t a j  11s) ,31111 K I I S ~ O ~ { W I  111 P l o ~ ~ r ~ t  ;I I 71:; 'I t-r ,:,,I, l 4 d r 1  t !I I gk\ I ;11ii1 ;I r ~ ~ 1 : ;  . 

l a ~ * ~ ~ . w ~ ~ t t a t .  t t . 1 1  t I t ~ j  t l ~ t >  >tpw (1  1 ) ~ ) )  I I I ~ I J  I - i i ' l ~ t /< , l t~~ (>  Sotlrl(l 'I K-t , I  l":~vtl I I P ~ I I  ( o 1 l ~ ( . t ~ ~ ( i  
I o r  ijot,ik 1 o r l ~  <iri(! > , I I o  I t I of::; , : I 011 : i f :  I 1itt>r111~ t I vril , ) r  t L I I I ~  \)'-it, L S  d t  :;tlVCl 

s i t  c s ,  i i r ~ c .  g ~ : ) ~ ~ ~ l r ! - k / . t t  P T  o11(11 I I - !I:, C: t t '  I C I I ~ W I ~  lor-. i  l l y  a t  s c ~ v t ~ r i i l  c onrrnun I 1 l e s .  Yet 
l i i c3  t - t ~ a r ~ l c , L ~ r  0 1  < ~ r ~ t l  I I j o t  I I I f o ~  ctc~v~lol)inc~rrI o t 1 ~ a t t . r  r c ~ s o l ~ r c ' t ~ s  i 11 f l~ I s 
re~r~ol  e l ~ a r t  of A i I I I I y t I Ir.asl : ; ~ I I ~ I  c , i i  of . l i ly  . \ r t . , r  I I I  the !;tat v 

' I r ,  i f :  ; 1lytlu.o i I , l  : I  1 n d  1 ~lfor111,jI { I ~ I  ;)r,>fd j i ~  1 W I  I 1 \ I : >  r ( ,  1 ,qtt>(1 t ) 

+ o f  I )  t I I I I I 1 r ' .  c L  t i / t  , oil I l l t '  S t , w < ~  r I ( '11 I 11' 8 I I , , ' c ( t  c 11s I or1 dr1(1/ t r :  

o i  o o w  t I t i ,  I o , I  I i .olti . ;ysLtbn~s, c ~ ~ r c l  c l ( ~ v t ~ 1  o p n ~ c ~ ~ t  ,lncl p~  o tec t  i o n  of 
t h i *  cjual l  t y  of I orrrau~l~ t y  w < l l , ~ r  s ~ i p p l  i t)s ,at l i i ~  1argc.r cornmurll t I P S  i t 1  t hc r e g i o n  
(b'.>rrif,, [Jn,> l a k l r r t  , (in l o v ~  t i ,  ( ) . t lvilri~lop;ic r t~c .onnni : ; sd~ ,ur  s r l r v p y s ,  sirnl l a r  t o  
i l ~ o s r :  c o r i d u c t ~ d  it1 tlir Kol111k d l i ~ l  N o , j t , t k  h a s i n s ,  provi i t t .  v i ~ l  l iabl t1 ,  prrl i rn inary  
in fornr~ ,$ t  i o a  f o r  reg1 oli,r l -sc ;r ' r -  r cssourc r .is:;essrn~riL ,ir~il 11 l ,ins1 I rig. Est ah  I I sklair~nt of  
orb' r I I ~ l d ( . x  s t  ; IL  l o r ~ s  ~ ) r l  r c ,p resen t  , t t  i vtx a; t I t.']ms 1 ri 1 nrgfn bas1 11s ,ind <I f t.\.r 
c r t a i t  g a g e s  i n  sma l l  ba s  irl:. p r o v i d r  .i I I A S  i s  l o r  i r i t e r p r r t  i n g  dddi  t i o r l a 1  rccorl- 
t ~ a  1ssatic.r- 1 cve l o t r s t . rv '~ t  I o ~ i s  - I J I ( ~  I ~ I ~ ~ I S I I Y  t'irlrnt s '11 w i  cie l y  s c a t  tcaretl. s I t e s  111 ~lngageci  
t ) . i s :  i 11s . 

i r i i  r i i c l i  A1ask.1 I S  cion~l r r , j t  I )y  1111. v , ~  l l tav: ,  of Lllrx Y ~ ~ k o l l  . i r i ( l  'l ';~rl;ln~~ Kivt*r s ,  whcre 
i 1 1 1 1  t o  i I I f  s I I I I .  1 ,  0 f . ~ ' ( ~ I - I I I ' I  I rest I S  c i t )5 , ( '~~t  01 thawed to 

n ~ > r l : ,  r ( l ( h r ; i t )  i r.  cii-yt }I I 1 1  r I , I I I y x t  I r i 1 ht> W r i Y  t o  
hr* .Ir ~ ; r o ~ i n d  wat t ) r  I ., gc,ricr,, l 1 y iva i l a t )  l p i rl ttresta i h.rwetl a r e ~ t s  atit1 I rl un t  r0zc.n 
zc , w i t  hlrl o r  t)crieat 1 1  t ii(2 pi*r~rl~if ro : i t  . 'I'hc. i11t.1 l i r ~ g  06 g l , l c - i ~ r  i c e  (Alaslzd K'-lr~ge) 
arid o f  pt.r(2lln 1'1 l .1r1(1 I I I srlow . i t  fee t s  t h t x  t i r r ~ i r ~ y ,  A I I ( I  n r n o ~ ~ r ~ t  of r l ~ n o f  f t o  



streams ciro i  n-i rig t he (11) 1  dlid '3 reas . S u r f a c e - w a t e r  bod i  ('5 r i  I P i  ce c o v e r e d  t o r  , it 
1  e  a  s  t  . hd 1 1 o f  ear.h yc, t  r , a  n  d  m  o  s  t  1  a  r  g  e  s t  rc,jms c ' o  r - r y  hc>:lvy 1  o  a  d  s  a f g a(- I P I  - 
cler i vt'tl s e d i m e n t  d u r i n g  s u m m e r  m o n t h s .  

G r o u n d  w ; l t c 3 r  is t l ~ r a s o t i r t ' r  o f  n e a r l y  a l l  p u b l i c  i~rld m o s t  p r . i v a t t ~ s u p p l i i ~ s  I n t l l t >  

t-egi on. Wt .11  y i e l d s  a s  g r e a t  a s  1 , 0 0 0  g a l / n ~ i n  Iinvv t)t>t.n dcvc.1 o p e d  from a l l ~ ~ v l , i l  
r l e [ )o s i t s  o f  t h e  T a n a n a  V a l l e y  a t  F a i r b a n k s ,  E i e l s o n  I\b'[ l  a  n  d  a  t  B i  g  I ) t ? l t a ,  I , I I~ 
yic.l(is o f  we1 I s  d r i l l e d  111 b e d r o c k  n o r t h  of F a i r b a n k s  arc' p,c.rierally a(lecluaL(t o l ~ l y  
f o r  i n d i v i d u a l  ho~iseholc l  u s e  . Two hydro 1  ogi c " p r  ot) I  t.ms1' h a v r  t)ecri i d e n t i  f  i  pti I 11 

s t u d i e s  i n  t h e  F a  i  r b a n k s  up1 a n d s  : ( 1 )  a n o m a l o u s  co r l cen t rn t  l o r ~ s  o f '  a r s e n i c  i n  i 11t.  

grouncl w a t e r  a n d  ( 2 )  J 1 0 - y e a r  d e c l i n e  i n  w a t e r  l e v t . 1 ~  ( a l t h o u g h  p rec . ip i l a i  1 0 1 1  

t o t  a  Is t~avt.  hcher~ s t a b  It> a n d  bast. f l o w  o f  s t r e a m s  st'ems t o  i  Iic'rcas i n g  d u r  i l ly ,  r t ~ ( ~  
samt31)er i  od) . 

l)crrrat~(l:i J o r  w a  1  P T  a  rC' m  o  s  t  i n t c n s r  i  n  t  h  e  ]',I i  r-t);lr~ks : ) t  t . I ,  ~11c.t-ci I h  e  p o p t ~ l ; l t  i o r l  

i~rc.t-c~,lsc~d ci~rr i i lg  a  n  d  a f  tcxr ( o r ~ s t  r u c t l o n  o f  t 1 1 ~  A  1  a  s  1< a  o I 1  L) I I ~ I P .  T:II~  I I r IP,\(~:; 

t o  r  w a t e r  i n  t t l i s  r e g i o n  w i  1I p r o h a h l y  c o n t i n u e  t o  ht* c-o~~c.c,rit r a t e d  a t  J"di ui)anir:, , 
1)111 a111 i c - ipd t ed  dc~vcllopmrrit o  f  the Nen,l~la and II i  g I)(' I td a g r  i  c u  1 t u r ~ ,  I r r a s  , d n d  
j )otcr l t  l a  1 impact s o f  p1acc.r a n d  hartlroc.k m i  J I  i  ng 011 w,~tc.r cltl,l I i  t y  a r c  , I  I s o  i11111or t n r ~ l  
( O r l (  t ' r  11:; . 

A .  Nort l~clrr~ I ~ t ~ g i o n  IISCS/l)NH - Projc.ct - s 

I . :;t ~ - P ~ I I I I ~  l o w  l)at:i 1; I*' E' 11' 11, [ISGS/DG(;:; l)c;c;s/ I ) I , W M  

1 .  1'1,ict.r Mir~ir lg  S t redm 13;1srr1 
Uesc.nr c - h  I: I: b, I; J' I)CCS/ IJSGS I)EC/l)l:&L/ IISI'WS 

I,. Ncrian;~ i \ g r ~  c u l t u r a l  A r e a  
Hydro 1 ogi r Resources  F I: h' I; F DGGS/S(:S D L W M  

6 .  1)cltcl A g r i c u l t u r a l  A r e a  I; F E' F I; I)GGS/I)F DI,WM/I)A/ 
AAC 

7 .  H y d r o l o g y  o f  the N o r t h  S t a r  
13oro11gh 1: 1: F I: 1,' IJS(;S FN:;I3 

8 .  G r o u n d - W a t e r  I,~>VC I s  i n  Chc.na- 
Tanana P'l ood PI a i  11 F P P P IJSGS FWSR 

I; - i ~ ~ ~ ~ ( i t a d  a t .  present  ; fund i  rlg a n t  i c i p a t e d  
I '  - t+o1)ow(l , f u n  d  s  net~c1c.d 
(: - t.oln11 1 e Lcrl 



1. STREAMFLOW JIATA 

A total ol' 22 continuous gaging s t a t i o n s  provide s t reanl f low data  for  the  Northern  
Region. O p e r a t i o n  o f '  l o n g - t e r m ,  c o n t i n u o u s  r e c o r d i n g  g a g i n g  s t a t i o n s  ( " i n d e x  
stations") and se lec t ive  d ischarge  measurements  provide  data  necessary  for  pre-  
d i c t i n g  s t r e a m f l o w  a n d  r u n o f f  c h a r a c t e r i s t i c s  i n  o t h e r  b a s i n s .  A stream-gaging 
si te on the Sagavanirlctolc R ~ v e r  (near  Alaslca Pipeline Pump Sta t ion 3) and a  si te on 
the  P u t u l i g a y u k  River (near neadhorst.) for  which 10  years  of  s t reamflow data  are 
available serve as i ndex  s ta t ions  for large ,  northward f lowing s t reams.  

Addit ional  . i .ndex stat  iolls on  tht> Colvi Ilc arid Canning Rivers are being considered,  
b u t  c o s t s  a r e  v e r y  h i g h .  Spcci  a1 emphasis s h o u l d  be d i r e c t e d  t o  t h e  Arctic 
Natiorla I W i l d l i f e  Ref 11gt.. C o n t i n u a t i o n  o f  s t r e a m  c l ~ s c h a r g r  m e a s u r e m e n t s  a t  
s e l e c t e d  s i t e s  a n d  trmcs , and opera t ion of  part  irrl - record and seasorla l (summer) 
s ta t - ions  are p lanned.  Pa r t  i d  1 rc-cord s t a t i o n s  a r e  p l a n ~ l e t l  l o r  s e l e c t e d  s t r e a m s  i n  
the Seward Peninsula ,  ,lnd  or^ p I;ic.c\r. mining st r ran ls ,  i  ric I ll t l lr~g t l i ~  Cha tan ika  River. 

2 .  STREAM HAS1 N RF:CONNAI SSANCK SIJKVIlYS 

Nee-onna i: ,sancr s t i rvf ,ys  v f r t , ~ ~ r c ~ s t ~ u t  , ~ t  ~ v c  lingagt>(l rivcxt- t ~ a s i r r s  a r e  111 anned t o  pro- 
v i d e  ( 1 a L ~  ~ I I ,  (,11an~l(>l <1r1(1 v '11I t~y  c ! ~ , ~ r , i i l ~ r ~ s t  i t s  f r m ~  ~ , 1 1 1 ( . l i  r ( , a : , i ~ ~ ~ a t ) l c ~  (>:itirnaLes of 
s t rearnf  low ,lnd J looti I ~ v t * l  :, c , j r i  i ~ r *  I I ~ , ~ ( I ( > .  SILC 11 :,\I L voys 11rov1 ( 1 ~  < I  so11r1(1 ljas i s f o r  
s t r t~anrElow r s t i r n a t e s  i l l  I rvrl o i  c o r ~ t  Irliioti:, j:.jgi irg. :;ui vcXys ti,avc ~ I V ,  , :on~p!c.tf.ti f o r  
t h e  Togink, K o t ~ ~ l k ,  d r i ~ l  No,~L,il( I I r t i  . J I I all(! t h e  W I I L  i h  c ~ ~ ~ d  

I 1 . i l r  I l),i:, I , ( J I I !  , t  1 1  V ( ~ U  1 1 ;  r 111% 3i1,tt [ I  P I{  R ,  r  it-^:. I { I  I :, t ) t b  i tic L OII:, I ( l ~ r ~ t l  for 
<lllCl i98kJ. 

P l ~ ; > c  t i ~ i r ~  ill,? ac.1 i { I  i i i(,:; s J ~ , I J  i i I , l t , t  I y ( 1  i : ; I . J I ~ !  !,i r.!,;ilu:; , I I I ( I  s t  r.rB;>iit 1 x 3  1 1 t ,ys .  Strea111- 
l o  r s t .  i t i  I I i t y I :  t J I y I r i t  I  it 'I'h i s 
:* ,  i : a ~ ~ ~ f 3 t : ~ ~ j  t l  - c ( j ~ b j ~  > Y , L ~  i v t 4  1 1 1  o !i,c , : , , ~ : i  ! i o ,  ;; t IJJI~:,,  1 I I !  1 ~ 1 ~ 1 1  i i t s ; ,  V I  I !  t \ r  ~ I I I . ~ !  i t y ,  i i11d 

( I ., ., lt3y ~ ~ ~ ~ ~ . p t ~ o i o k : i  I ~.~~;I:I!;PF, : ! I  i~ v ; ~ t   PI y o !  w t ~ y s  ;!: 2.0 i o 10 s i L C , : :  i r ~  thcs U i r c l i  

I -  1 i s  I .  Spct i :t l r*nll~h;):; i s i % .  vfXrl l o  s1~c.c. i l i c .  ( ] ; i t  ; i  i ~ i . r . t i i * t i  f o r  tl;~t, i t ;it s t .ud i  r s  
:c!: d<d 1 iI:: gilrirlu.;l 1 11yil 1-0 l og  i c .  st.11c1 i c.s 10 t l t l l  ( ~ r r r ~ i  rrt* vo 1 lmes i111tl t irlies o t' ~ ' I O W S  l o r  
ei  I' c: . i  txnl : ; ~ i r l i ~ t p ,  n r i c i  w;jt.~'r..-(lt~.i I i t y 111or1 i l or-i ny, i 1 1 ) O ~ t '  ; ~ i i < I  1 ) ~  low p l  ac6.r o p e r a t  i o n s .  

Groun(l-wat.er l eve  1:; rlctar. :;c.Iloc) l  :: i t(,s ; ~ t ~ i l  o t h r r .  loc:at i o ~ ~ s  i l l  t.ho F n i  rbanks  a r e a  a r e  
11:- i l l ) :  lnc~rri t  o r  f$d, i 11 ~ r . t l t . r -  t (1 c, i . , ;~  l I I ; J  t r1 i1111);lcts 01' t 1 1 t .  I t.gcb pr,od~rc.i ng we l l or] loca l  
, l c l a r i  : e r s  an(l grAncrir l ; i t 1 1 1  i l:hr v:r~, i  a t  io11 /\I ria, wc.1 l c l ; i t . ; ~  t.t.por.1 :; a r r  b ( . i~ lg  proc ,es -  
t o (~rt t  r-y I I I [ . O  t i l>iiiS \d/\'l'Srl'0l~f~~ t OII I} ) I I I  f 1 1 .  S ~ S L  ( ~ i * ( '  :it : l l .(sw i ( i t >  l 'r  .,ic?ct.s) 1 ) ~  
1 i n /  , \ ! I .  , i ' f -  ;. A rc%l?orl. o i l  I '  i t k  I I r I I I x i  t I I i s  h c b  i ~ ~ g  
p i  i , j . j i t  iP'tx(* t)y \ l> i ( iS  , 

I'b b i c * c t ~ v t > : ,  o f  t111.i x l r ~ c l y  , , r t X :  t o  c l t ~ t c ~ r ~ n i l ~ t a  t t ~ c ,  t i ~ . ~ ~ l ~ h ~ I ~ I y  of water  front 
l . , r c c 8 . , ,  ~ ~ I I ~ I J  i s t  rc,.ilils, . 1 r 1 ( 1  p , r o ~ ~ r ~ ( l  n ~ ~ t ( ~ r  ; 1 o i d r r ~ t  i f y f l i ~ o c l  ;I l , i  i n:, o f  largca strrdms; 
t o  c 'olIr lct  t i ~ r o l ~  I ( 1 < i t , 1  f o r  l~yc l roIogr( .  ryc I ( ,  ~ r ~ t c ' r p t e t a t i o r ~  d r ~ d  wind 
nn;rly::i:; f o r  r J r o s r o r ~  p ro ,  c x c  I I ~ J ~ I ;  . i r r t l  t c ~  , 1 5 s t ~ s s  [rot t n r r P  I ~ I  I i : ~ r  c ont , jmrn~i t  lor1 of t b c  



w a t e r  rr.sollrc6.s by a n t  i  (* i  p d  Let1 ;igricll  I L~1r;il d ~ v ( ' 1  o l ~ r n e ~ ~ t .  Orlt. rnorl i tori rig we1 I , ~ n ( l  
L wo rs t> lcoro logi  c-n 1 s t a t  i o r ~ s  operaLchti tlrrri rlg 1084. E:xl).lnclc>tl s u r f a c - e - w , ~ t ~ ~ ~  s t  u(1ir. : 
are  proposed for  198 .5 .  

Ilytlro log i  ( , m e t r o s o  l oj:i c.4 I ,  a n d  g r o u n d  c.over l):ise I i  r l cL  ci,r t n f o r  i rrt  rragcr1c.y 1) 1.1.1:; 
f o r  I hr. I ) P I  t a  a g r  i  (111 t tlrd I d e v e l o p m e n t  n r t i a s  h a v e  hr.c>rl rcxlJor Lt,t!. A d a t a  co l  l ~ c t  i f 1 1 1  

hy:;Lenl mori~ t o r s  water '  I r v c l  ' 31 ld  w  i  n  d  o  f  tilt. I ) P I  t ~r t l , l .  l+'ivc, w i  n  d  stat1 ( I I I ' ,  , 
stlvclrcl 1 p r e r i p i  t a t  i o n  s t d t l o n s  ( t-a in and snow) , 3 s  wr.1 1 ds  wa1c . r -qua l i ty  snmpJ I I ! ~ ~  

h i  LC's p r o v i d e  d:it,j nc5c.rssary t o r  tlva lusting w a t e r s  ; ~ r ~ t l  w i n d s  0 t t h r  c l r r a .  F ! ~ J I I ( !  
~ v < i  1 uat i o n ,  e r o s i o n  t or1 t r o l  dt's igri, w i ~ ~ t l  b r  e  al< tlf's i  grl, , ~ r ~ t l  g ro~lnd-wate t .  r~c -h~ l  j;t5 

('vn 1114 L  i  011 requ i  re> ( l < r  t<r p r o v j  dt'd h p  the. p roj . 

7 . tlYI)Ii01~0(;Y o F NOti'l'tl S'I'AK HOHOUGII 

' I ' f l ~  s c,ont i n u i n g  s tucly w i  l 1 prov l t l e  b , j s ~  t h y t l r o l o g ~  c-  (Lit ( I  t l s r \ l  1 1 1  t o r :  ! I )  ( l t x C ( . r -  
111111 I r ~ g  t h o  < ~ v a i  1 , 1 1 ) 1  I i t y  o f  wat( . r  f rorrl surlac.c.- arrd g roun t l -~~1 tc . r  syf i w l s ;  ( 2 )  
t l t , s c  r I 1 )  i ng t h e  " o y c r a t  I  or^" o t  t t l r a  tiydro l o g ~ c  sysLcln I 11 cipla11(1 t)t3ciro(-k a ~ ~ . f x c j  c i t l ( l  

V V < I  l 11,iL 111g ~ O S S  i / ) I  P t nuscas o f  I h f .  c - o r ~ t i t ~ ~ ~ i  rlg wdtt>r - l cvc>l tic>( I I IIP:, ; ( 1 )  ( i t \ f  i n  I I I ~ ;  

w c i t  ,> r -  ( ~ I I ~ I  1 i t  y w i  111 spt>c i d  I , lL t~ r lL  I O I I  t o  gli 1 1 i  t rLlLr> < i r ~ ( l  ~ r r  sc%r~ I ( ( o r ~ c c l ~ t  : - , l t  i o ~ i b  111 

gro1111t1 wa l  P r ;  , ~ o d  ( 4 )  d s s i s t ~ n g  r e s id f ' n !  <;, o f f  ~ c i ~ ~ l : ,  , ; i r ~ c l  cot1:~111 1 : I I !  :, i ,>rlcer.rl~rrf: 
t ~ y d r o l o g l c  ~ j r o h l c l e s .  

A r-tb>;t'il rc.ll e f  f o r t  \ j l lwL i  118 c.omj~ Lrt tltl  ;it thrl b'a i r-l ,ai~ks laritfl i  1 1 was ( I  i i - r . c i  ;I I 
I I I I i l l ) ;  g ( ~ o c l i e ~ ~ r i e a  I p r o t e s s t t s  ( p r . o ( l ~ ~ ( . t  i o t ~  a r ~ d  ~ ~ ~ t r v r ~ ~ n c ~ r ~ t  o f  I r , a cha t r  I i 91  :;1111-- 
r ( i i  ( I l'ot < l i l t  i;r I c f  feet 0 1  a r ~ y  I r : ~ c . l l n L ~  ~ l ~ o v i > r ~ ~ t ~ r ~ t .  or] [";.r i  r l )anks 1l111r:i c.i 11:i I iirlci 

cioinc-.s t  i  c wa to  r - s i ~ p ~ )  1 v sys  I c a ~ s  tlowrlgr;icl i  cxnl wi 1 1 hc rv;i 1 11;1 !-(.(I  - 

8 . r ; l<ol lN 1)-Wt\'l'k;K I,b:Vb; 1,s I N CHENA-'I 'ANANA Y1,001) PI,A 1 N 

( : ~ I ~ I I L ~ P S  irr s t . i g e  o  f  Lhc> Chc>rl,j , i r i t l  ' I ' ,~r~ana Rivers t I I P  pri~rcjp~i I ( o n  t ro I h 011 

w i l t  c r - l  ;lh lc t I I I ( - ~ I I ; I ~  i o n s  i r ~  t h e  acl.jnc.c>nt a  1  1  u  v  i  a  I acirr i f o r s .  Va r i ous grourld-wlit P I  

rnotleli 118 l(~c.tl1liqrlr1s w i  1 1 t)c used  t  o  s i m u l a t e a r i d  ; ~ t  te1111)t 1)retii c't i o n  o f  t  rcxnds , I I I ~  

r,lrlgfls o f '  w a t e r - t a b  1 r changrbs i n  r e s p o n s e  t o  c h a n g i n g  r i v e r  1 ~ ' V P  1 S .  O f  p a r t  ic.ri 1 ;I\ 
C O I I ~ C ~ . ~ I  dr ( \  i  I I ( . ~ P ~ S P S  i11 g r o u n d - w a t e r  L e v e l s  t h a t  wou I d  r c s u l  t  f r o m  a n y  cxtcndcd 
re I eases o f  water f r on~  f loocl-cnrit rol dams a b o v ~  Fa i  r b a n k s  . 

1 . I ) c ~ t ~ r t o i  rlat  i o n  o f  eritargy sou rc  c s  s ~ l p p o r t i 1 1 g  a  r  c  t  i  c  f r c shwa t  c r  I r ~ s t  i t u t ~  o  f  W a t r r  
t d u n , ~  ( i n  a ~ ~ t i c i p a t i o r i  o f  r a p i d  i n c r e a s e s  i n  d e m a n d  f o r  l i ~ s o u r c c s / B n g r  . I'XO 
gc>ncr,jl  l y  s c a r c e  f r e s h w a t e r  s o u r c e s  i l l  drc.Lic A l a s k a ) .  S t 4  , (TWR/EISS) 

2 .  E v a l u a t i o n  o f  i m p a c t  o f  d r i  l l irig-mud d i s p o s a l  011 w e t -  
I a n d s  (Prl tdhoe H a y  a r e a )  . 

Alas l t a  Departmci~t o l  
of Irilv i  ronrnrnta  1 
Consc rva t  i o n  (IIEC) 



B. R e l a t e d  Programs--Cont i r l t led ----- --- Responsible Agency 

3 .  S t u d y  of hydrologic  .,,tern i n  E s t e r  Dome a r e a  wes t  of 
Fairbanks; r e s u l t s  wi l l  be app l i cab le  to  m a n a g e m e n t  of 
quant i . ty  a n d  q u a l i t y  of g r o u n d  w a t e r  w h e r e  p o t e n t i a l  
c o n f l i c t s  e x i s t  o v e r  i t s  u s e .  

4. Flood-hydrograph modeling, Chena L a k e s  Flood Con t ro l  P ro jec t  
--  models  developed f rom d a t a  col lec ted  a t  s t r eamf low a n d  
meteorologica l  s t a t i o n s .  N e a r  r e a l - t i m e  d a t a  t r a n s m i t t a l  
f a c i l i t i e s  p r o v i d e  f l o o d  p r e d i c t i o n  c a p a b i l i t i ~ e s .  

5 .  Hydrologic  a n d  o t h e r  n a t u r a l  r e s o u r c e s  of T a n a n a  River  B a s i n  
- -  broad-based planning and management. applications. 

6 .  E v a l u a t i o n  of T a n a n a  Rive r  I j n s  i r i  f 1 ood h a z a r d s ,  par t - icu  l a r  l y  
a s  t h e y  t o  f l o o d - p l a i n  milllagrmerlt irl t h e  F a i r b a n k s  
area .  

7. Water-qua1 i ty impacts f rotn c-hc>nr i <*a 1 spi 1 I S , abandoned land-  
f i 1 1 s and ' 'tli,lup" s i t c , : ?  , ' l r l c l  I r l r  I [.,I r <{ O ~ P I  <I t i o r ~ s  (Fa i  r1)'11-k:; 
a r e a ) .  

9 .  b ; l  f f t (  k:; ( I [  !ist> o i  t t>rt L I  i ~ ~ t : , ,  ~ ) t i ~ t \ r  ~ i g r i c ~ 1 1 L 1 ~ r a ~  < ~ I ( ~ I I I I C C I ~ S  

orr w.ltcr ' 1 ~ : ~  1 i i y .  

; 2 .  S~~owme l t i r l f  i l t ra t I or1 i n t o I t ozrll grol l r~(l  - - w i 1 1 c.xami nca t hf. 
I - o l r ~  l h a t  m  o  i s  t  lire c.otrtc511t w l  i-h I 11  t  h  e  :,cbasorl;il l y  t rozt3n 
I nyc r ,, 1, l a y s  i n  coilt. ro 1 I i rlg I t1(1 i 11 1 i I. t r,j t i on and movement. 
o f snowmelt w;~le-'r'. 

1 ;. (;c.oi Q~clnlist  r y  of s a l  i r r c ~  I a k v s  i r t  rlortt~c.n:;t rxrn Yukori f ; l . l t  s - -  
w *  l i t  ! J rgriine t I I P  t , ) ~ ~ t i  1 1  ~ o n ~  l e , i ( l ~ r ~ g  t o  L ~ I P  f o r r ~ l a t ~ ( ~ t ~  of 
r . r c , i * 3 : i ,  I 11w:-: I 11 t t i ( *  Y I I K O I I  b 1 ' I (  s . 

14. M i r ~ ~ ~ ~ a l o c  y o t  s o i  I:; l o 1  l ~ w i r ~ g  torr,:,t f 1rc.s ( i n t c % r i o r  
? i , ~ s k . ~  ) !11:1 SLILP:,C'(~IICII 1 ('f 1 ( \ c  l O I I  grourld-walt.r  q u ~ l  1 i t  y . 

15 . , I o 1 r T O I  I 0 I y i [,<I I i ;I 11 v(sg('t ;I t i OILS ~ I I  

phi, , ; I  . 'a1 , c-l:t,mi (.:I I nn(l I) i 0 lo;: i (',I I ( t1 i1  r;~c.tc.r i st i c.s of ,I 

hea(iwat,crs,  t i r s t  - o r ( I e r  I i ig.1 s 1 r~~i111 .  

U.S. Army, Corps 
of E n g i n e e r s  (USCE) 

IJ. S .  Soi l  C o n s e r v a -  
t i o n  Se rv ice  (SCS) 

S C S  

DEC 



8 .  Kel a t e d  P r o g r a m s - - C o n t i n u e d  K e s ~ s i b l  -- -~-.. - e A e n c y  - *~ 

16. ):f f e c t s  o f  p l a c e r  m i n i n g  o n  s t r e a m  c h a n n e l  m o r p h o l o g y ,  
w < ~ t e r  qua1  I t y ,  a n d  aquaLi ( o r g a n i s m s  a t  s i t e s  i n  D t ~ r t ~ ~ l  i  
N a t i o n a l  Parlc a n d  Presurvcl. Cont  lnue  water-qua]  i ty  
s t u d i e s  a n d  c o l l e c t i o n  o f  b a s e l i n e  h y d r o l o g i c  d a t a  o f  
I)NP&P. 

N a t i o n a l  Parlc 
Service  (NPS)  

17. L l i i t ~ a t e  b a s e l i n e  h y d r o l o g i c - d a t a  c o l l e c t i o n  drld s t u d i e s  a t  N P S  
Kohulc V a l l e y  N a t i o n a l  Parlc, G a t e s  o f '  t h e  A r c t i c  NI'&P, C a p e  
Krusenstern  Nat i o r ~ a l  Monument, and Noatalc and Yulcon-Charley 
R i v e r s  N a t i o n a l  P r e s e r v e s .  Rcgin s t u d y  o f  m i n i n g  e f f e c t s  o n  
w a t e r  r e s o u r c e s  a t  Yulcon-Char  l e y  Nivers N a t i o n a  1 f'reserve. 



SOUTHCENTRAL REGION 

T e r r a i n ,  c l i m a t e ,  a n d  deve lopment  a r e  d i v e r s e  w i t h i n  t h i s  l a r g e  a r e a .  Physio-  
g r a p h i c a l l y ,  t h e  Cook In le t ICopper  R ive r  b a s i n  i s  c h a r a c t e r i z e d  by b r o a d  lowlands  
s u r r o u n d e d  by r u g g e d ,  g lac ie r -c l  a d  m o u n t a i n s .  The  occur rence  a n d  p o t e n t i a l  for  
deve lopment  of g r o u n d  w a t e r  a r c  cnn t ro l l . ed  by t h e  wide  r a n g e  a n d  complex d i s t r i b u -  
t i o n  of u n d e r l y i n g  n l a t e r j  a1 s  . M i x e d  g l a c i e r  d e p o s i t s ,  s t r e a m - s o r t e d  s a n d  a n d  
g r a v e l )  wind-blown s a n d  a n d  s i  I t ,  a n d  l a k e - d e p o s i t e d  s i l t  a n d  c l a y  u n d e r l i e  t h e  
M a t a n u s k a  a n d  S u s i t n a  v a l l e y s ,  Anchorage  Row] a r e a ,  Kprldi P e n i n s u l a  Lowlands ,  a n d  
t h e  Copper  R ive r  b a s i n .  Sedimentary and metasedimentary rocks form the Kenai and 
Chugach Ranges, a n d  t h e  Ta lk re t r i a  a n d  W r a n g e l l  M o u n t a i n s  are m a d e  up  p r i m a r i l y  of 
igneous  rocks .  G r o u n d  w a t e r  h a s  been  developed f rom g lac ia l  ou twash  for  pub l i c  
s u p p l i e s  a t  Kenai , Anchorage, and the Palnler-Wasi 1 l a  area .  Wp]] s i n  e i t h e r  u n c o n -  
so l ida ted  m a t e r i a l s  or bedrock a lso  supp ly  most  i n d j v j d ~ l a l ,  p r i v a t e  w a t e r  s y s t e m s  
i n  t h e  r e g i o n .  I"roz~111, f i n e - g r a i n e d  g l a c i a l - l a k t 1  (1rp i )s i t s  i n  m u c h  of t h e  C o p p e r  
R ive r  b a s i n  r e s t r i c t  t h t *  occur rence  a n d  a v a i  l a b j  1 I y of g r o u n d  w a t e r  i n  t h a t  a r e a .  

T h e  l a r g e ,  g l a c i e r - f e d  rivtxrs of the  r ~ ~ i o ~ l  * -  C o p p e r - C h i t i n a  s y s t e m ,  S u s i t n a ,  
M a t a n u s k a  , Kni  k ,  a n d  Kcna 1 - -  c d r - r y  a h i g h  c o n c t > t ~ t r a t  1 on of s u s p e n d e d  s e d i m e n t  
( g l a c i ~ r  f l o u r )  d u r i n g  the. summclr lnrl L p e r i o d s ,  b u t  many n o n g l a c ~ e r -  f ed  t r i b u t a r i e s  
.:nd o t h e r -  s~ rt>am:c cctltt,li t i  c I t  n i  ~ , l t  t v r  1 I 1 i s , ~ , I I I I ~ O I  t a n t  source  of supp ly  
a t  Anchorage, I t I I c i ~ J , I  I r i y p~ t ) i f i ) : , ( ' s  I o 1 p i a  w'i 1 ( ' I  , i r C'CS Lt (1 i o r tLrnove L 11r\ 
o~lspl?ncicd :;r*d in~rrrt , j I I , , i i k I t I I ,  t o l i t ,  A i l <  I I , ) L  w 6 ( s  H o w l  L ~ L  t - ~ 1  . 

i c i  I t 1 Y i ! ( I !  ( ! ; + >  t l ~ y  I > : I  I i t b  I r 1 I ~ ( . ~  t r  ' l )  . I t l r ,  nlo:;i s l  udr clti, d o ,  I J  - 
r ~ t . \ t  t r t l ,  ai,ll r 1 ~ ~ ~ c . j  "1" 11 I , I  1 i ~ t  , , r  < J  i I >  Y1.t i I ~ I I ; I  c i ~ ~ ~ l  [ - O I ~ I I I I ~ ~ C I ' I ~  

rirldc~loj~~nt~r~t i I J I  t i  I I i t I :  I r r  S o ~ ~ t i r c  rlrtt  r ;i l A l a s k a ,  whf11-c. 
VI,I 1 t t l j ~  l ~ ~ t ~ p \ ~  o !  I I t I I L O * \ I  I I V ~ ' ,  :ir(> 7 1 I t \ lc l ! )  s f  r( ' : ,sir~~: l .11rr~1lt  l y  d e v ~ l o p ~ ' < I  
h1i1)p I J P S  i l l  :,i>int> . t r r -~ t s  ( p C l r  1 J c I! I : y A i t c50 r .~g (+ )  : ~ r l ( l  pol;~l t IIP po! P I I ~  I for  d ~ g i  d t l ; ~  - 
. t w , t t  r r A  c!lu'J 1 l y t i  l * i t l  r I i 1 rrrrioi I , 1it11 rcant ril i n d ~ l s t  r r . a l  , : I I (J  
I iot~h~Iji)  l r j  wa:, t ~ T W , $ !  t s )  ) . P ~ I !  t I i 4j1,1 L t , , i  ; % $ I  j i r  ( *  k;rot?th < i , 1 ( 1  ~ j f ~ ~ ~ ! ~ 1  f~p~v:*rrl (coil 1 r f3:,olircca,, 

. . . : ! > r *  [\011ig~j r i r ( 1 ' \ 7  ; i ; < ,  i t  L I I  t ! I ,  i a I \. t itnq; .,( P t .  f ' i < $ [ . i < ( s r ~ / ~ ~ * j  w j  I ! i j t c ~ v ~  t ~ b l y  I t  '1  i 
: -i , l t lt l i  t ioina I clcrn,tl~(l:, l o r  w , ~ l  L , k,t~pl) l r t :, , trrt i  c ortt cr ti:, , i i ,ori i  pr  01 c $ r  t~ or1 of watt-r  
3 i t y .  'c'hr' t itnt- l y c ~ r ~ ~ l  c h c  O l J O K l l  , . I  l :,(J l l l e  lor) a t  t hcsc. p r o l )  l t w : ;  w j  1 1 rvquirc. t h c  

q )  i !  inucd  rbxparisior~ of I l i e  hydro1 o g i f  I r l l  oi  ntdt 1 or1 , ~ r l t l  c1,itd t~~nsf.. 

l'llc conipourtd ( it*  l t a , ) t  t t l t .  Y~lkoli- Ktlskokwim R i v ~ r s  , t l l f .  tir i : ; lo l Hay "Nushagak Low1 a n d ,  
t ht- i nlervc.tlinp, A t ~ k l u r ~ / K r ~ s ! i o h ~ ~ ~ r ~ ~  blotlr~t ;i I 11s , t llc A l  nslcd I'PIII r~si11 ,I (A1 C I I ~ I  arl Range) , 
,111tt t h e  v o l c g n l t  Aleut  i,jrl I:;l;~r,d d r c  :;rpirraLcti .111il 1so1;itetf 1)y nlo l~r i to ins ,  c l i s t a n r c ,  
:111d weather Prom t l ev~lopn~crr t - s  I 11 Cook I r1lr.L n r ~ d  ~ r ~ t  e r i n l  A l a s k a .  

" I - O I I I I ( I - W A ~  c>r contl;  + ior,:, I rr (11v I j r  [ < , t o 1  I' i y  , N ~ l s t ~ a g . ~ k  I o w  l ; ~ r ~ c l  arr. p roha t ) ly  s i m i  l a r  t o  
1 :  " I  r I 1 1 I I : I  x t  I I I 1 i 1 a 1  J t o f  w a t e r  
r . i j t * (  :-(.(I ( r e d l l i  (.ti J I I U  , I  1,lyf . r  oI l~ i~ l~ r : . r f  r.ost. it I I l l (  k C I S  175 le.ct. l J o t e n t i d l  
2 ( 4 '  acs.clt lo1hnrnl ( 1  t gr oclrld w ) t l i ~ l  I II t h~ '11tko11 . K U : ; ~ ~ I ~ W I I I I  l t a  is l i ~ n i  t e d  by prt3-  
lionii a3;lnt 1 y f inr--gr,i  I I I C , ~ ~  :,c.tl~ir~c.nt , pc*rrit,i r (1st , duii I I low cl(>pt t i  t o  t h e  f r c s h w a t e r -  

twat  r . r  i l ~ t c r  t;ic,t. ncX;1; 1 ( I . ( ; r l )~~nd.-w,~tctr  ( o l ~ d  i ! i o r l s  ~ I r t -  probnh l y  h i g h l y  
v~r ' n h l p  111 t t ~ r  volc 11, I r . r  I:., of r !I:. A1:tskn ! ' ~ r l i r ~ s ~ r )  3 , r r ~ d  A 1  t.:11 r < r r r  Is l a n d s .  

Mall ' s rlsc c r t  and illlpilrt t  h f '  W , I ~  ( 'r t ~ s o 1 1  r(.f 's o i  S O I I ~ ~ I W P : ; ~  (&rrl p  a r t  o f  A l a s k a  have. 
s  o  tnr .  heen mir~or f ~ r l ( I  0 1 1  i Itt~ow I clclgf. 0 f L l ~ o s r ~ r p s o u r ( ( ~ : ,  i ( o r -ucs r~ond ing ly  1 jmitcd. 



I~nmetiiato r~ee t l s  f o r  w;itcxr d a t a  a n d  inf.ormat.ior~ w i  1 I  n ~ o s t  l i l t e ly  r e m a i n  thosf: a t  
s t . t t  l f ~ i  c.onin~un i t . i e s  , I I I  i I  itary i n s t a l l a t i o n s ,  arid seaso t la  I recrea t i o r a l  a  n  d  ron i -  
m e r c i a  1 t i s h e r y  f a r i  1 i t  icls. However, an  u n d e r s t a o d  i ~ l g  of  the hydrologic  env i . r o t~ . -  
mrot i s  rlocc1ssary t o  pli411 t h e  o r d e r l y  d e v e l o p m e n t  o f  a g r i c u l t u r a l ,  hydropowci-, 
g t ~ o t h c . r ~ n a l ,  a n d  1 i k c l y  ot-fshorc.  nli~iclral p o t e n t i a l s  i r l  p a r t  o f  t h e  r e g i o u .  T h ~ i s ~  
s ig r i i  f ' i  c a n (  inc.ri:ast!s i l l  I ty t i ro logic  d  a  t  a  c.01 l r cL  i o n  arid i n  t h e  c u r r e n t  s c o p e  o l  
s tudy  f t f f ' o r t  s are  ~ P ( / I I ~  r(l(l. 

A. S o u t t ~ c ~ t ~ i ~  t rn I  Region IJSCS/I)NII P r o j e c t s  L A -. 

Nesponsi b l e  (;o.-o[~ 
l'r o g r m  K ~ P I I I ( ~ I I ~  ' 85 ' 86 '87 ' 88 '89- _ _ a ~ e n c d s )  - agt4rlc.y ( s )  _ -- - 

2. I3t.l uga (Iorl 1 f i e  I f i s  t)ro\j C C ~ S  

. i .  l i f ' l ~ l j ; ; i  Water  Q ~ l d l i t y  
Moll i 1 o r  i ng F F c DGGS 

I). Ije l uga Srlow/Prclc. i 1) i t  d t I 011 

Survey  1: F;' 11 F 11 IXGS 

3 . Pl,j t a n ~ l s  k,r - S ~ i s  i t  11'1 V'i 1 1 cly l'ro,jec t s 
,I Pcalc P I  ow, 1,ow F I  ow h La kt. 

I,i~vf11 Marl i 1 or L I L ~  1: I( 1; E' 
1 ) .  M d t d [ ~ ~ l ~ k ~ l  R i v e r  H,isill 

Strrvlby F I *  c 
( . K r l l k  ( ; l<icic>r M o t i i t o r i ~ l g  1: V I' I; 
tl . I1t , Y.rc,Kcr~z it. Ag 12r-(.~1 

P1c~lrv)r-o l o g l  ('<I I I)ciL'i C 
tl . Mat , ~ I ) ~ I s  krl Aq11 I f  PI. Study b7 b 1; 11, 

I .  P l , i t - S ~ ~ l , d r g e T , ; ~ k ( n s  t utiy C 
g. Plat-Su S I I I ~  I I IJakt. Strrdy C 

h .  I,akc hu t  roptii  cat j on F E F F' 
i  . 11'1 1 ('11~1. Pass Snow Survc.ys 11' F F F 

. j .  S ~ l s i  t r l a  R i v e r  Sc(l ~ n ~ t ~ t i t  
,, 1 ran:;porl F' F C 

lt. K ~ i i  k River Gravel Survey P t' 1' 
I . Ma Lartuska Va 1 I e y  Moosc. 

Range Hydrology F E' P Y 

4. Anchorage Arrd t ' roj  ~ ( ' t s  
a  . (;cohydro 1 ogy of the 

Attchorage Area F E' E' E' 
1 ) .  Ragle River Crour~cl Water  

Avai l n b i l i  t y  E' C 
(.. Pot t ~ r  MarshIRabbit Creek 

Hydrological b:va l u , ~  t ion F F C 
( I .  S o u t h  Anchorage Wa t cr 

Supp I y  & Lalte 1,evcl Is P P P E' 
c .  I l iI  1 s i d e  Area Ground 

W.3 t.r.r Stut ly F' F c 

L)E C 

SCS 

I: USGS n(;cs/r)u&c 

DGGS III,WM 
I? U S G S  I)G(;t; 

IIGGS I) A 
I; DGGS 1)l.W 

LJS(;S/DGGS 
U S G S / I ) G G S /  
DF&G 

C U S G S  DCGS 
F DGGS SCS/I) l ,WM 

U S G S  APA 
DGGS D L W M  

E DGGS D L W M  

1; U S G S  

IIGGS 

U S G S  

P DGGS 

DGGS 

M O  A 

1)LWM 

MOA/ 1)1,WM 

D L W M  



A .  S o u t h c e n t r a l  - - - R e g o n  -. -. \IS(;S/DNK P r o j e c t s - - C e n t  i  n u e d  

R e s p o n s i b l e  C o - o p  
P r ~ r g - M  Element  - -- ---- -. - ..- '85 '86 ' 87 '88 '89 a g e n c y ( ~ )  a g e n c y ( ~ )  

+..---- ------- --- - 
f .  Elclutna Lalce y 1 F C USGS MOA 

5 .  K e n a i  P e n i n s u l a  P r o j e c t s  
a .  North Kenai Ground Water 

Model 1' P F1 USGS DGGS /DLWM 
h .  Lalce L e v e l  & G r o u n d  W a t e r  

M o n i t o r i n g  F F F' E' F USGS DGGS 
c .  W a t e r  R e s o u r c e s  o f  t h e  

K e n  a  i  P e n i n s u l a  Borough F F F' F F USGS KPB 
d. Kenai River Management 

Data  P I' P 1' DCGS/DP KPB 

6 .  Kuslcolcwirn Basin 
Hecoorlai ssallc-c S u r v e y  11, h (: DGGS 

I .  Copper K I v o r  R,IS i 11 I ' ro. jc~cLs 
a .  Ker l r~ey I,akc/(:oppt.r Cell1 v r  

W a t e r  S I I ~ ~  1 I e s  1 '  I F' 1 '  1' ;~cl,;S I11,WM 
b .  C o p p ~ r  l< ive r  ( ; : I ~ : I I I ~  

: ' I  * i t  I O I I  I I USGS AUOT&PF 

St  rt.aonl-1 nw tl;rtct I t i  t o  ~irnr~,igerneni o t  t h r .  w a t e r  o f  S o u t h c e n t r a l  A l a s k a .  
( ,nlr t  t iuous  r rcor  t l  I J I ~  g,it;cxs ,I r t ,  t*st ' 4  t) l I s l~rd,  rn<l 111t a i nthd, 'jrttl d a t a  co l l cctr.d and 
i I:? ! , + l l i s ( l  b y  IISGS/I)(;(;S c oop(>r,i t  lvc., l o  i 1 1 t 1  y f u n d e d  t o n t  r a t  L .  

o 1 ,  sl r-f.ailif l ow r t.c o r d  I rlg g a g e s  ar t ,  l ocr j tc t l  or1 A l ~ r h o r  River ,  K ~ n a  i River ,  
I:,rpps L r  ' e k ,  C h l ~ i  t r ~ a  li ivt,r , \$'I I low Creek,  Dcc 'c~pt ior t  C r e e k ,  and Ueshka  K i v e r .  

t'c.cr!: I tosr a n d  i , ~ k c  I r.vc.1 s ,i t-r n1.J i n l a i  n t ~ l  (111 2:) o t l l e r  s t r e a m s  'ind :;rvr3ra 1 I nk t l s .  
S o .  s t , ~ t  r o n s  r I of  tic. (;OF:S s n t c l l i t c ~  r e a l  t i rne  s y s t e m  t o r  w h i c h  t h r  
rc  1 v i ~ r g  :,f : ! l ~ o r ~  I : ,  l o t  n t  c , c l  1 1 1  An(-l lor;~gt, .  



I . M,~L,lr~usk'i Val 1 c y  Ploosc* l<a[~yca tly(lr o l ogy  - S t  rc,d~rrf 1 ow, I < l k r .  I t.vcx l , grouncl-w'jt c s r  
I ovr. l s ,  wdt P I  cl11.i l I t y ,  wlnd ,ln(l ~ 1 r ~ t . 1  1) i t  rl t i OII ( ]a t  ;I ~ i t ~ ( ~ r l f ~ ( l  1 o [ ) rP[ )a re  a 11,  i r l a g ( a ~ ~ ~ ( ~ ~ i L  

1) 1 'it1 f o r  t  hc. new l y t r c , , ~  t  ( .ti  PlCl t  ;ir111s k<r V<I  l l t,y Moos(% I ~ ~ I ~ I J ; ~ ~  w I I I I ) t s  p r o v l ( l ~ ( 1  t o  I)I,WM 
1) I ~ e r s  . Monl t o r  l ng  s~ t c.s w l  l 1 p r o v l  tldtd f o r  OII) :OJ  r ~ g  l r~a r~dg~~n l ( ' r~ t  of tne rdngc..  

; I .  ( ; r ~ o l ~ y ( l r ~ o  1 ogy 0 I Al~c*ho r ilge t l r c ; ~  - ' J ' l ~ r .  ob.jr>c.t iv(,:; of t 1 1 i :  ~ ) r o ~ t . c , t  a r c ' t o : ( I )  
r t  iI cl;~t a-c.0 l 1 o(.t ion 11fltwor1{ t 0 Y- h t  rt>alllf.1 O W ,  I I v s  arid ground-wa 1 ( ' r  

I ( ,vc , ls ;  ( 2 )  lrra i ~ ~ t i l i ~ i  ;I  " s t ; i t c ~ - o f  - t l ~ c ~ - a ~ - l "  cl  i g i  t ; i l  ( . O I I I I ) I I L ( ~ Y  mo(lr%l o t t h e  cotlf i )1( . (1  
; H I I I  i f t,r systollt I o s in111 1 ;i t(l I t ~ t .  t~y(lr.olop, i t. e t t t , c - t : ;  o f grouti(1-wat.cbr drvelopreerlt  ; i 3 )  
c l r 1 : ; c . t  i  t ) f .  I~ydr-o 1 og i c  c.llilr-ilr I ~ t -  i w l i c.s 0 f :;PJ ec.1 ( , ( I  a r.cl;rc; i 11 At~c.hor a g e  whcrt. i 111'0 rlil;l- 
t i o n  i:.; rc1c1Ui rpd t .  o g t ~  i ( 1 ~  1 ;~ r~ t l -~ i s r~  11 l an11 i r ~ g  i I ( . ( , i s  i o n s  ; ( 4 )  dc!tc.rr~~i nt2 c u t  r e n t  ( 011- 

t l i  t i 011s arltl c.l~at~gc~!i i l l  s t r r ~ a ~ a f ' l  ow chilri~c.t er.i st. i c:: ; I I I ~  sl t . r x ; l a l  w;lt.cbr. rlu:il j t.y d ~ ~ t .  t.o 
11r , t ) i111  i z;1 t i 011 o L  (:ampt)c~ I I ;i11(1 (:l\c.st r r  (:u-r,c:k has i 11s ; n t ~ d  i ' n  1 clv;~ l ua I. r avii i l at l i  l i  ty 
~ I I I ( ~  1 1 l I i I  I i t y of 11ot (111t i 1 [ 1 t 1 w  ! ) ( 1 1 )  I  i I >  W;I t f b ! ,  S I J ~ ) \ J  1 it>s ; t i  (i i ~ ' I ! L J { , ( I ( \ ,  

1). IC,iglfh - -.- l i i v r r  (;rollr~cl W,~t( . r  A v ~  I J L ~ t ~  I l t y  - b:;iglcx I i ~ v t > r  c O I I I ~ ~ I I I I I ~  t y  h a s  tr‘ld , I  1, I SLOI-y 
of. grourld-water stl11r) l y prol l l  cbals . A s t  utly o f  the a r e ~ ]  ' s g r  oc~r~cl-watr r  s y ,  1 rwl, begun 
1 1 1  1082 '11 the, rt'clucst of  I ) I , W M ,  w i  I I r t l s l ~ l  t  i n  ~hcx t l t . f  111 r t i o n  ; ~ r ~ t l  ~rr10c.rhl , J I \ ( I I I I ~  of 
I~:.iglt~ I < I  vr.1- nc111 I l r l r s  r1c.c r1ss,i t v I r i t  I I I I I I I ~  of t h e  corml~irni l y ' s  w a t e r  
r t ' sot l r t  C ' S .  

( I .  ! < O I I L ~ I  A I I (  l1orc~g(> W , i L  ( h r  S L I ~ ~ I  l y  < i 1 1 ( 1  L , I I w  l,c~vc~ I s - (;roi~r~(I-w,i L(1r (i:lL,~ ( b o t h  ~411at1t I Ly 
r i ~ l ( l  ( 1 1 r ~ i  1 i t  y )  1 r o m  t)c.droc It ,1c111i f t , r s  at~cl ot11c.r nq11 if c r s  ~lrc. ne r c , s s a ry  f o r  ~111pi o ~ t ~ d  
w d l  e r  n~dllngr-n~t~llt of w ' ~ t t > r  r t ~ s o l ~ r - c . r ~ s  o t Sou th  Ant h u r  'jgc'. Scl 1 twat  c,r ~ n t r u s i o n  p o s e s  
, I  t hr (),I t  t o  wcl l l s [ ~ t > ~ j  r  t11cl I r l  l e t  . L,,~ke l e v e l s  ,-l~ld cjl~dl i t y have  been j e o p a r t i ~ z e d  by 
( or~L I I I I I  I 118 1 v 1 o 1 1 1 1 t i t  s o  t  I I J L  c~vCil L I ~  t i O I I  of t  ht' hytlro logic<11 t - l ~ a r ~ g r ~ s  i s 

I I Y ( > ( ~ ( > ( I  t)y wdter mnrl'rgr r s  ,111d rt.s 1 dent s . 

I l i  I Isitltn tjrcrl ( ; r o ~ ~ ~ ~ ( i - W d t ( ~ r  s t  u d  y  - I I e t ~ r  Irtl c I , l t , ~  conll)~ 1 s t lor1 and romputcr  ., .. . 
( i r l d ~ y s  I s Wi  j I Y ~ C I ~ I  (j,itd tot  I I ~ O ( I C ~ I  s W I I I  cti w 1 1 1 p r o v ~ ( i t '  (illl('t h o d  t o r  II1un 1 t  o r  1 11g a n d  

~ n t e r p i  t,t i r ~ g  h i  L I s ~ c i e  drea grourltl-w<itc.r' s y s t e n ~ s .  '1'11~ n~otlcl w i  1 1  h e 11sed t o  a t t e m p t  
L 0 prcbtlr c t  frets o f po t f l t ] t  i d 1  w i  tkl(trdwd I s t roll1 t  h  e ~ y ~ t C ~ l l 1 .  'I'hcstl d a t a  a r i d  i t l t f ' r -  
~ j r t ' t  <i t  I 011s arc-' rtc>c.dr.tl t o   marl,^ gc, watr3r 1 i t  I I I 11 t  h i s g rowing  Ar~ctlor;igc. 
~ l l t l l l  I I). 

f .  tl:kl~lttld I.<ike - Const  r l l c  t lor1 I l c i ~  1)(tgut1 0 n  'I p 1 pr.1 1 IIC t l l a t  w l  I1 e v c n t ~ l a l  l y  c a r r y  

w , ~  t c>r f ronl l!kl u t n a  k(1 to c c)t l i rnurl  t  c s  I or~g  t t lc  G 1 P I I L ~  H I  ghwdy arid t o  t h e  Anchoragta 
I3owl , I rc , l .  ' l ' t~i r, st utly wl I 1 ~ r ~ v t ~ s  t 1 g a t e  a s p e c t s  of t h c k  s ou rcca ,  ~ n r l  litling ( I  ) 
t' \lrlo t f c ha r ~ l  c tcau I s t  1 c >, o I Stlow- a n d  g 1 clC i c, r- fed b:k I l l t l l d  [,<I kc' , ,jll(t ( 2  ) s e d  i rn e n  t  a t  i o  n  

r r l  I ttCI 1 rI a l ~ d  proc tl:.:.c8s t t  r ~111s11ort  o f s11sl1c~r1drd s(vl I I I ~ ~ I I ~  t h r o u g h t tit, 1 aktl . 



5 . KENAI PENINSU1,A PROJECTS 

a.  North Kenai Ground Water Model - Continued monitoring of l o c a  I ground water will 
allow development of a  d i g i t a l  m o d e l  of t h e  l o w e r  c o n f i n e d  a q u i f e r ,  i n  o r d e r  t o  
s i m u l a t e  t h e  e x t e n t  o f ,  a n d  prt.di c t .  probable c h a n g e s  i n ,  t h e  i n t r u s i o n  of s a l t  
w a t e r  f r o m  C o o k  I n l e t  i l l t o  t h v  , l c lu i fe r  d u e  L O  a n t  i c i j ) a t e ( l  i n c r e a s e s  i n  p u m p i n g  of 
l a r g e - y i e l d  i n d u s t r i a l  w ~ l  1 s ,  a s  well a s  e f f e c t s  o n  l a k e s  a n d  o t h e r  h y d r o l o g i c  
e x p r e s s i o n s  of t h e  a r t x a .  

b. L a k e  Level  a n d  G r o u n d  W a t e r -  Moltitorin_g - T h i s  r u n t  iniiirlg p r o g r a m ,  b e g u n  a s  p a r t  . ,--. -- 
of e a r l i e r  USGS i n t e r p r e t  ivG s t u d i e s  i n  t h e  N o r t h  K e n a i  a r e a ,  f u r t h e r  de f ines  t h e  
r e l a t i o n s h i p s  betweer1 g r o u n d - w a t e r  use a n d  f l u r t u a t i o r l s  i n  l a k e  l e v e l s .  

c W a t e r  Resources  o l  tt1c2 K e n a i  I 'e . r~~rtsula  B o r o u g h  - 'L'llc~ o l ~ j e c t  i v e s  a r e  t o  m o n i t o r  
h y d r o l o g j c  c o n d i t i o n s  i I I  p'ir-t s 01 t h e  Borough o  u  t  s ide  t h e  s p e c i f i c  s t u d y  a r e a s  
a d d r e s s e d  i n  a  a n d  11 ahovt., ; I I I ( ~  t o  ~ v a l u a t ( 2  n r e d s  l o r  deLa i  1  e  d  sLudies. 

d Kenai River Matl:lgcmt'r~t 1 ) ~  [ . I  - 111 v i  :;lor1 o f  1"lrks r~r.c.ds a 1  1 Ke~ia  I Kivrr h y d r o l o g i c  
d a t a  a v n i  l a h l ( A i n o r d r . r t o  p r - i . ~ ~ ~ r ~ c ~ , ~ ~ o a r ~ ~ g c n r e n t ~ l , ~ r r l o r t h e r i v e r  ' I ' t ~ i s p r ~ j t ~ c t  
w i l l  summcrri,/r and r > v ; ~ l ~ l , ~ t c  c l x ~ s l  I I I ~  t l . ~ t , ~  ,is w e 1  I C I S  drlf i n e  d n t l i r l j  t j a t e  a  d  a  t  a  
co l iecL loi l  ~ , i / s t r ~ ~ r ~  , l c ~ c * c l t l ' r  i I? t o r  r t l . l ~ r ( l c : i  112 ~ i ~ r  K t a r l ; ~  I H 1vt.r i n  ortl(3r t  o  m  a  i n  t  a  i n  t h e  
f isher1r.s rind rt.3 r - c x t ~ L  1 otr:r I vd [LIP:, 0 1  I h r i t  sysLrrr1. 

i ~ '  I ow :irici I I i ) o ( l  ( I ; ,  I ; I  i t  rfT ( i f b v t >  1 o l ! ,~ ( l  r (1111 t ( \c,oi111~ I s : . ; a [~r f ,  S I I  I veys  o t- t tlr Kt~skokwi r11 

I(ivf.t' 1 v . r  i ~ r i t  ; i t  i 1 % : ; .  : ; ~ r r . v c , y : ;  < l  t v : < !  ! 1.y ; r l ~ ( i  c - l ~ n l ~ r r t ~ l  p r - o f  i 1 ixs irr: W i . 1  1 ;is water.  s l i r f a c c  
*: ! ( I / ) ( >  , ~ r k ( l  < i  I >,c ~ I , ! I  y,,, ; I  I low I < , ; i : , o ~ ~ : ~ t >  1 y ; I ( ~ ~ ~ I I ~ ; I ~ . ~ ~  ( , ( I  ! V I ~  l i : t  i o r i > ;  tor  st. t.t>iilnf'Iow atlc! f loo(1 

t i  - t I i o r  ! I o r  , t i  I I I I y I I I I I I ~ I  I I I ~  4.r i o r -  A l a s k a r ~  I ivf.rs 
WI: i ("i ;L L t '  i ~ ! ! J L  : a  t i! t ~ I I -  1 ~i 1 ) ; 4 % : ,  i I 01. ; L  1 1 y' ; I S ~ < : ~ I I  t i , i t 3 t  . ' / ' 1 i c 1  Iiylfru LOR L C .  ( i i l t i i  all(\ 
i r~ t .+? . ! : t  t * i * ; i ~  io11s ;I i:, ~ t ~ ~ , ~ ~ i ~ ~ , i  < , r  I < I I ( \ W  I : . ( lk ; t , ,  1 )  I i4r111i I ] $ ; ,  ; ! r1 (1  I I I ; , o ; I ~ : ~ ~ I ~ I ( ~ I I ~  <)I'  tht! Kuskokwin~ 

, ,' , > ; +  : ;;!j!,I <!::I ' I : ,  \ , < ( , I  , ::!, 1 .,; . I ,  i < , ~ ; i , * ;  I i ~ r . o i ~ i { \ ~  \$ / I  i ( . : I  L I I ! \  I I v f .$ t - ; :  1 ! O h r .  

. I  . r \ ~ ~ t f l t ' ; :  IAc3kt\/('(~k~i)r r Ci-11 t t .  t \Y.I [ ['I : jupp l y ~ : v < I  1 L I < ~  t i or1 - : i I arid 1)NK w a t e r  
Inarlagcr:; r t . q ~ ~ r ~ ; t  tl,11 ,I . ~ r l t l  P V , I  l11.1t I or1 o f  w,tttlr s ~ r p p l y  sollk t 6.s l o r  t h i s  h p p e r '  H d s i l l  

l ~ o } r l ! l : ~ l  io11 <-(\lltf>r [ ) < I T  \ I ( , ~ I ~ i t  I v f o r  ( lotr~i~st I < i r k ( /  ?lgr 1 ~ 1 1 1  ~ I I ~ ~ I  I w d t c B r  si1pp1 ies .  

h Coppc-r li 1 v c r  ( ; . ~ r ;  I rig S L  ' I  t L ( I I ~  - ' l ' t t f .  st rr.,iItIg,1g I r ~ j :  s t < l  t 1 o r 1  or1 t h c ~  Copper  H ivt3r rtedr 
t 1 I ,  o r  y I S ,  I I  1 1  I 1 1 1 1 1 1 1 t l  I rf.11 I < I (  ~d h y  d : ; ta t  r or1 a t  thc  
? 1 I i I I f I t r  o v .  I!lr 11t.w st 'll  tot^ W O I I I  ( I  nlotl1 t o r  r~jrlof f of t h ~  
c # : r  r l , r  r r ~  ( w l i l r  t r  I : ,  11ot I)rov~ilf,cl t )y t f ~ , .  pi-c>:,c.rrl .  ! , f t : : ( s )  .IS wel 1 a s  o b t a  o st rrxarn- 

v t , r t c ~ c ~ ( l t ~ c i  I r , I I I I I  I I I E  < I J I I I  (1f.s I ~ I ,  o I p r o p o  11 I R ~ I W , ~ ~  s t r i i ~  t u r t S s  011 t ht' 
L ( # w t * r  ( :c)$~pt, t -  It I v(, r . 

:I , I I I I ;  t , I  I 0 1 )  t I - I I t c.oopc! Y'" o I o p t T t ' ; j t  ~d s t a t  i o n s  a r t1  
I i ,c.;~ t r d  a  t  . N i lco l s k  i ; r ~ ~ t l  I ln;~ I ; IS  k;i I ( I  11rov ( I ( .  s t  ; I  1' t  o I I 1 sr11a1 I strcalnsir l  
L l ~ r %  Ale111.i ;3rl L:s liiri(is, ]),:I. ;I ;I r . r >   is^>(] L O  ; ~ l l ~ l r ; i  t  t ~ r l  I  o(,;-I 1 W;I L c l r .  r-c!sour(:c potent i a  I 



, I .  I I ~ > I L I ~  W'lLer ()ud l i t y  Mot11 t o r  I ng - Wiitrbr clti~r l I t y  of  tttcl s t  rcams of t h e  1jc.l I I ~ ~ L  

(:o,i l i I r.ld:, wi l l t)e t hrc*,lt c>r~c'rl 1)y c o , ~ l  n ~ i  r ~ ~ r ~ g .  ILisr- 1 i c l ~ t  ,l ~~c.rldr*d n s  wc. l 1 ,I:, 

w d t e r  cjlin l I t y  I I I O I I ~  l o r  I t ~ g  of t11c str( 'dlns i l l  o r ( i ( ' r  Lo ~i(lr(lllaLt'l y lnarlagc 1 he  wal t . 1  

qud l I t  y .  'I t ~ l s  progrdnl 1 1 1  O V I  CIC 'X d d t 3  L O  1)EC '1s W P I  I 'I:, l )Nl<.  'T'tl~'-? p r n j r l c t  i r ~ v o l v i ~ s  
a syslrvniil 1 c s a n p  l ltlg 411ct C I I I , ~  l y s  t s o f  w ,~ t  c.r f roll1 t1t.s I ~ : I I < I ~  ~ r l  s  I t t ,s  ill t l ~ c  H c h l  r i i : ~  

( ' o ,~  l M i  r l t X  , I  r t . ~ j  . '1'116. t l , ~ t  , I  , I  r c, 1) rov I t l r . c l  t o  n ~ , i r ~ , ~ g f ~ ~ n c ~ r ~ l  ~~gc>rr t  i i , h  . 

1 .  lh11 ciga !;r~!)w/Prt.c. it)  i  t ; i l  i o n  S u r v e y  - Prcscipi t . a t  i o n  ; ~ r ~ c l  s r~ow ac~c~lrntrlati.oxl a r e  .!)I 

i ~ e ~ o r l ; r t ~ l -  r);~rt. o f  i i i o i i  i t o r i  I I ~  ;~rld r n a l ~ a g i ~ ~ g  s  u  r  f a  c  e  wilt e r s  o  f  t h c  R r  Iuga Coal f i r . 1  (1:; 
i t i .  ' I  i i o i i  :; [];I r t  0 I t  t ~ r  :; t i l  t  csr.vi dc. s n o w  s~i rvr ,y  s y s t e m  coordiria1,:d !)y i . l t l  

[ I .  S .  S o i  1 Cor~sc>rv;~t  ion S(lrvic.tx,  w h i  c.tl m  a  i n t ; ~  i 11s t i v(! snow s u r v c y  i l r l r l  p rc r : ip . i t a  t  011 

:;iLt.s i n  t . 1 1 ~  fh, 111g;i (;oa I t i t >  I (Is l.);j t  ; I  (.or I ( , ( . I  1 1 1 1  ~ l t j ; k ~ o t ~ t  1 11tl w i11t (*r  :;rlilw 

; ~ r ( ~ l i n l I l  l a t  i o t ~  St!;iFiotI . 

1 , MA'I'AN IJSKA-SUS I 'I'NA VAI, 1,KY PK0,JEC'I'S 

;.I. l'cak t"l o .I , ] ,ow I"] 0 .I , ; r l l t l  1 ,akt~  I , ~ ~ v c ~ l  Moll i  t o r i r l g  . . . . . . -. - IJt.;tk-st a  g  e  incl i  (-at l a :  :: ( c , t + c ~ ~ t  
:;t ;,igcs g;rgc%s) ; ~ t  s t b v e r a  l s  i t  cts ~ l ( l r . i ~ ~ ~ i  1, t f 1 :o(l even t  s . St rrl;iln tl i  sc.h;i rgt, I i lca4r  .;urtalnellt :.; 
;I r-r, 111;ld(1 ;rt oL.litlr S P  I 1 ('(1 s i  t c's (111 r  in :; I oh]-f 1 o w  ( 'o t~( l  i I i 011s . W a t  e  r  I ~ v c >  1 s a  r  e  

r 1 s~c.;rst~r.c.tl sc>nli ;i1111ua 1 1 y a  t  12 1 ; I  kc,:; . [ k l r , : ; ( x  ~ t r p ; l m f l o w  ; 1 r r t 1  I;jk(*tl;tlii(:\ y  e  a  r  s  o f  
rvc-ortl t l o w  i ivi~ i  1 ill) 1 r > )  i ,rov i  (I(. I~;~c.kgr-ot~ritl i rl l-or~lla t  i  otl 1 o r  0 t  h e r  ongo i  1 1 ~  and 111 ar~r~cxd 
;~rcil l  arid rr tsca rc.11 s t 11cli tls . 

1 1 .  M;lta~l~i : ;ka  Rivr:r 13asj n S11rvc.y ~~ ~- - 'l'hc. Mat ariuska H.ivcr s y s t  c'nr h  a  s  good nc*c,rh:;s : r ~ l c l  i s  
(rtltl o f  I 1 1 ; '  I I I ; I % ~  o r  I. j vcxr S Y S  t.(?rns o f ' t t i r '  P1;i L ; ~ I I I I S ~ ; ~ - S I I S  i t ~ l a  ;I ~ P ; I  . VP ry J e  w  tlat *I e x i s t  

[ ' o r .  t t r . i  t ) ~ ~ l . n r i  t':; o f  t  tic Matarllrska KivtLr i ~ r l t f  r ~ o  g a g  i  r i g  s t a t  i  011s pres thn  t.1 y rrlorl i  t  or 

s r ~ y  p a r t  O f '  L  J lp  sys t ylll . I)dt ti i) rc: r~r.clrlctl t,o i ~ i t r > r p r . c l  L V ~ . ; I  t c X t '  ; I I I ~ ~  s r d  inlpl~t. L  r a r ~ s p o r t .  
1)y I I ( ,  r i v c r .  (;r:iv{>] oxt y;+(.tion, w ; i t c ~ r - ( ~ ~ 1 ; 1 1 i t . y , f ~ 1 o o d i 1 1 g ,  ; ~ r ~ t l r r o ! . ; i o n  n e a r  I 'aI~nor 
;I  re i  rig n loni t  or-catl. T h i s  pro.jcc.1 w i  I I  sv p p o r t  prel] ilni n a r y  s t  rcamf 1 o w  mctas~lrerncrtt 
o f  I.hc, Mat antiska Iii vpr- t  r i b u t  i t r i t > s  a r i d  :ic?tiilner~t t r a n s p o r t  c -hara t ' l e r . i s t  i c~s  of-  L  Ilc 
1' i  V(' r sy:; t "Ill . 

( .  K111k G l d ( ' i t 1 r  M o n i t o r i n g  - ' 1 ' 1 1 ~  o u t b u r s t  o f  g1 ~cic%r-dammed 1 , a k ~  G e o r g e  o n c e  prrl-- 
clui.c~c1 1 a r g e  f 1 ooi fs  o r 1  t hc I(II i  1c I{ i  vc r  . A l t h o u g h  t  I I C  I dkc> h a s  n o t .  f o r m e d  s i n c e  1966,  
t l l t ~ l 1 o t c 1 1 l i a 1 t ~ x i s t s  f  o  r  11:t-tl- format ion and r ~ s u n ~ p L  i  on of annua 1 f l o o d i n g .   SLIT^ 
f 1 oocis c-ould ;1 t f ~ c t  e x i s t  i  r i g  . ~ r ~ t l  p r o p o s e d  fu tu r cx  t l f ~ v c l o p t ~ ~ t ~ l ~ t  a l o n g  t h e  Kni lc  R i v e r .  
'I't~cx a  c  t  i  v  i  t  y  o f  Kr~ ik  C1,ic.ir.r i s  m o n i t o r e d  i n  a n  dltcmpL t o  p r e d i c t  t h e  l i l c e l i h o o d  
o f '  the f o r m a t  i o n  of ;r " ~ ~ t ' w "  I,,~kc I;t.orge. 

(1.  t ' t .  M a c K e n - z i e  Ag A r e a  .-. . M c t t ~ o r o l u ~ i c a l  . -- - D a t a  - A  m e t t - ~ o r o l o g i r a l  s t a t  ion  i r \ s l ; l l l c .d  
ill 198 I r e c o r d s  w  i- r1(1 V P  l o c ~  t y arid d i  r e r t  i o n  d a t a  t l~~>dcbd f o r  d e v e l o p m e n t  o f 
~ r i t  1)I;ltls. 'I'he I J r ~ i v c ~ r s i t y  o f  Alaska A g r i c u l t u r a l  E x t e n s i o n  S e r v i c e  i s  

I ~ i r l r l l  tlg t o  ;Issumtx ~ l ~ a i ~ l t c l ~ ~ d n c r  a n d  Inon1 t o r i r ~ g  o f  L ~ I P  s  t  a t  i  o  n  . 

. M,itan~lsltn - -  . V a l l e y  Ac[uif('r S t l l d y 3  D e m a n d s  f o r  groun(l w a t e r  i n  thtaMat,ar~uska 
VR I I  c  y  arr i11c.reas i n g  r a p  i  d  l-y a  s t h e  p o p u l a t i o ~ ~  a n d  a s s o c i a t e d  d e v e l o p m e n t  g r o w .  
( ; rol~r~t l -watcx s y s t e m s  o f  t  h r a r e a  n e e d  t o  b e  d e f i n e d  a n d  r v a l l i a t ~ d i n  o r d e r  t o  
~nao ' igr  Lhe a  r  e  a  ' : ; wil t  ~ r .  t l e~~ l~~r l r I s  w i s c l y .  'I'tiis p r o j e c - t  w i  I d n a l  yze e x i s t i n g  d a t d  
r l l l t l  ( 0  1 t  r l rxw ~ I I  t o  r n l d  lion n e  c  e  s  s  a r y  I o urltiers tanti  ,411tl t l r s r r  i he  g r o u n d -  w  a t  e r  
sys t  C'IIIS o f  t h ~  M , ~ L ~ I I \ I S ~ ~ I - S I I S ~  t t ~ a  a  r  e  a  . 



f.  Matanuska-Sus  i t r ia  liar-XP Lake Study - Rig L a k e  i n  t h e  M a t a ~ ~ ~ l s k a - S u s i t n a  V  a  11 e  y  i  s  
a n  i m p o r t a n t  a r e a  o f  devclopnient f o r  r e c r e a t i o n  a n d  f i s h i n g .  T h e  w a t e r s  of t h e  
l a k e  can p r o d u c e  necessary  r ~ u t r l c r l t s  f o r  the  a q u a t  ic 1 i  fe  there,  but s h o u l d  n o t  be 
p o l l u t e d .  C a r e f u l  i n v e s t i g a t i o n  of tile n u t r i e n t  c o n d i t i o n  of t h e  l a k e  w i l l  a l l o w  
decis ions  for  management  of l a k e  d e v e l o p m e n t  a n d  ~ c s c  to  be based o n  f u n d a m e n t a l  
b i o l o g i c a l  p r i n c i p l e s  dtld c h a r a c t e r i s t i c s  of t h e  l a k e .  

T h i s  p r o j e c t  w i l l  i le t i r rc  t h e  p h y s i c a l  a n d  b i o l o g i c a l  c h a r a c t e r  o f  t h e  w a t e r s  of H i g  
],ake a n d  wi l l  document .  t he  d i s t r ibu t ion  a n d  var ie ty  of organic  ma t t e r ,  the  abi l i ty  
o f  t h e  l a k e  t o  s u p p o r t  ( i : ;h ,  ttlc' p o t e n t i a l  for pol  l u l  i on  of the  wa te r s .  P r i n -  
c i p l e s  l e a r n e d  t h r o u g h  t l ~ i s  s t u d y  w i l  1 hc  a p p l i c a b l e  t o  othtxr Lakes i n  s u b a r c t i c  
a r e a s  of Alaska .  

Matanuska-Sus i  trla Sn~a I  I  I,akp Study .- Smaller ,  heavi I y  used lakes of the #.  -.. 
Matnnuska-S1ls.i t r ~ a  ~ a  L I  c'y . ~ , i ~ ) ~ o r l  in lpor t . a~ i t  f i  s  h  pop11 1 aL. i o n .  1 , in lno logica l  i n v e s t i -  
g a t i o n s  p r o v i d e  ;I sc.icr1t.i t i c  l )as i  s f o r  ~nanagenler~t. o f  Lhe w a t e r  of  t h e s e  r e c r e a -  
t i o n a l  l a k e s .  

h .  LakP Ellt-roph i  r'rit I orL - A I L  r%xl C * I ~ S  i  O I I  o f P , I T I  r e r  1 i l l l t ~ o l o g ~ ~ ; i l  stlltlic1s 1 n  t h e  
~ n t ~ l ~ l u s k ; l - ~ ~ ~ s i  t a d  V,> 1 I rjy, t  h  1 s  I)rc)Jch< 1 w i  I  1 p rov i t lc  ( r t t r ,r  f o r  l a k e  management  by 

1 i  iyi I ! I 1 ,ir t o r  : , / c  o ~ ~ t f  I I I o r l c  I 11 : . t l . ~  1 1  o w ,  slli) ,rrt  t I ( I,~lct.:; t h a t  m a k e  t h e m  
most srisc rFlt lbIt* 0 c 1 1 1  L I I  CCII t b [ 1 (  l o p h i  c , i i  i  011. 

i . Hat c.11t.r I-'ir:;s Sr~ow S:I t vc.yc, 

! , I , ~ w  !.:I!,  ~ ~ ~ b ,  r ~ t ~ j . s t * : ,  \ o ~ I I O I ~  I t ( , I .  :;I:OW (!( , !11 1 1  ; ~ I I ( I  W - J ~  c r  c t , r~ l  P ~ I L  w i  i I I I ~  f -s ta t11 i sklcxl at. 
:;P 1 t-:c! t - ( !  o c . < ~ t  i C ~ I I : :  t t i  i )  r ( t t :  I I!:, ~~t,t .!i t-~.! : ; r ~ ~ ~ w - ( ~ o v t . ~ r ~  ,l;i t ;i t o r  I I I ~ J I ~ ~ I ~ ,  I 11g tht1sc> rPC:rPa- 
I i r t l , l ; l  ; ! i J i -  x l ~ l  , , I ) ,  O !  ( I ( ' ,  4 :  1 s t : ,  I ;  w 1 I , I  l s o  I)e ~ r s c f u l  fo r  
:;trt*ani ~ I I I I O  I f f ~ i ~ ( l  i !I(I,I 1 )  r c t c i  i ( . t  i o r 1  . 

. ;;o:, i t-l.,;~ iii v f l r  ; i t > ( !  , ~ I I ( > I ~ (  ' l ' t  , ~ I ~ : - ; ~ ~ O  r . 1  > j i  ~:cIy - ; ~ s k : i  ltowtbr ! I ( )  1 8 i )' (1:i:; <:orit ~ ~ c L c c ~  
, , ,., , o I i , 1 ,  : I  , I I ;  I 1 1 I , I  i I :  i : . i f  :it:tfifiit.!lt. pro. .  

t : i t  i I ,  0 1  I y I I i I i -  f I :;I I .  ' i ' / i r ~  (1;it ;J w i l  1 b e  uscd 
i I , ( I t s : ;  i g : ~  ? ; ~ r l , l  p  1 t i o f  1) t o f  hytl r ' i ) t x  1 fac.t  1 i C' (lains and [)oW('r 
i:c*r.r r-:r t in[:  f'ac. i I i t i r , : ; .  ' I ' l l  i s : . t  11(ly 011 t t ~ c .  :;(I:; i t . r i ; ~  K i vc.1. (hit l ow t h e  1)t.v i 1 s Canyon 
~ I ; I ( I ~  >; it-e) , d i  1 1 : tcIflr  I,;,s I 1 o 1 1 C.)W I I I ~  il:;pttc i >; : 

( :I )  ~ ; I I S [ ) ~ ~ J I ( I ~ ~ ( ~ . - : ; I ~ ( ~  i 111t*!,l I ;i11>,11ort. rill ( *  L I S  a I F I I T I C ~  i 0 1 1  of' (i i sr i i :~r-gv.  
(11) !i i zr-: 1.1 i s t  r  i t ~ i i t  i  or^ 0 f :;c~:;l)c'titl(.d :;c'cl i rnr.ilL. ;is '.I 1-rlrtct iorr o f  t r a n s l ) o r t  ra LP. 
( c )  Heel 1 o;ict sc,tl irfic.11 t -  t  r.iirl:;f)or t t . ; ~  t (. ;I:; ;i f-ur~c-t i ~ I I  of 0 i!ic,l~iirp,r.. 
1 )  j I i t  r i I t  I t l ) c . r l  l o < ~ t l  :;c~tli~nc~lit I I 1 1 1 r 1 c . t  iori o t  t r a n s p o r t  r a t t a .  

Sp:at.i:i I 4 i : ; t  r i l j ~ r l  io11 o f  I o t t i  I ; , t ~ ~ ! i n j e r ~ t  t r a i~>: : ! , ) r t  . 
r I ::l.rcxanl v i > ~ - 2  i t  . t i  -.vc.Io(.i 1,y iii:;t ri1111t iorr:; < I : ;  :1 i l l r r r  t  i o n  of t i i  sc.hargt . 

I 
i; t 9 r ia;iln w ; ~ t  c:r - . ; I L ~ - I  ; l c . c ,  c r . ~ ( t i r r ~ t  ; i s  ;r t'~lrlc,t i o r i  o I cl i s c h ; ~ r g r .  
(1 ) )  kief1 ni;It.t~*ri i t  1 [ ) ; I  t.t. I t ,  1 I ~ -  :, I x v  (11 : i t  t . I  1 1 1 1 t  i o i ~ .  



f o r  (tornest i (. ;in11 I I S  i 1 W , I I  t , r  :;111tp I y ,  11ytlr-oc.1 (,( . t  ri  (. p o t t ~ r ~ t  i a l  , arid f i st1 
ha b i t a t  . A 1 s o  t tit. tla t ;I ( . ; J I I  t ) t .  usr>rJ I or i nrprov i r ~ g  c~itgagt~tl  s reaarf l ows i l l  r* hytlro- 
log ic i i  l l y ulisaalp l (-,ti c.or.rrcsr. o l  A 1  a s h  . 

11. l i r l s t o l  - tidy Wattlr : ; t ~ p j ~ l y  :,t11c1y - I ' t r t .  s l ~ i c ty  woul(l t ~ v ~ ~ l u ~ i l e  ~ l v a i l a h l e  d a t d  arltl 
i n s t a l l  1rr.w cidtd r o l  I ( % (  t 1o11  s t d t l o ~ l ~ ,  111 o r d t x r  t o  dt,vchlop infor rndt lon  needt.d t o  
irrrprove W ' I ~  t x r  s u p p l  i e s  f o r  I s r  ~ : . t o l  lj'iy ( . ~ I ~ I I I I ~ I I I  t I c'b , i t1(1 ~ ( ' ~ 1  1 oo(1 i n d t r s t r i n l  p l a n t s  , ~ t  
Nakr~ek ,  K I  r ~ g  S,i ln~oli,  I ) l  l 1 I r~gt~nnr,  o r  o t  11c .1  v l  l l 'igc.s <is tlc~mar~cl r ( > ( l i ~ i  rcas. Some woi k 
ki,~s i t  1 r(ld(ly l)(>('rr d o ~ ~ t *  I 11  I )  I I I I I I ~ I I ~ I I I I .  

1 . I:hl~gac.h Nat i o ~ ~ a l  l~'orc.st - -  ll:>;t ; 1 1 ) l  i sir ; ~ r l t i  inl i  i rlt;i i 11 a cur-~-c*rtt  U .  S Yortls t Serv ice  
wator-rc?sour.c.c?:; i1;r t ;I I lrd(>x for- CNI.'; i r ~ v c + ~ t l o r y  i i l l i l  ~ r l ) t l ; r l  f '  (lJSl~xS) 
currc-n t wat.txr r- i g l ~ l s  j)t3rni i t s ort I or'c-st I , ~ r l t l : ;  , I r-aris 1.6, I .  

lJS(;S g a g i n g  st.aL i o r i  L ro11r lir,sr~r rc,c.t i O I I  (:~-ctc,k t o  t'u 1 . 1  ;lgc. (:r .r ,c,k 
arrd i tlrtllt i f y pot t a r ~ t  i ;i l s i 1c.s O I I  Morlt;lglrt~ Is larlil f o r  s t  r t~anl t  low 
tlat ;l c,o I I c,c.t i ori. 

2. I'ishr1ric;s gro1111c~-w;ilrr s t l l t ~ i t ~ s  ; rssr ,ss  ~ ~ o l ~ ~ r l i . i ~ r ~  l o r  WF'S 
, I C I I P  l o t )  i , I < >  < : I I ; I W I I  i r 1 ~ 7  ; < ~ I ( I  r6,a r . i  1 1 "  . I  I . , > ; I Y  i 11 st ~ P ; I I I I  ~ I I ; I ~ I I I ~ >  I [ ( : o - o ~  w i t h  L)F&G] 
g r a v e  1 s t(td l)y gr-o1111(I W:I t < > r  ('1'11r~riagii i 11 I ) : I s : ;  , l'ort.i~j;f, 
Va 1 l txy a l~ i l  ol 11r.r. ~ ~ r t > ~ l s )  . 

3 .  J'ote11t i , ~  I t o r  ( l c ~ g t ~ ~ ~ ( l ~ ~ t  i (111 of wti t t a r .  ( 1 1 i ~ 1  I I t,y : A l a s k a  D e p a r t m e n t  
01 Envl ronmcnta l  
I:oiisr r va t  i  on (IIKC) 

4 .  Col l ec.t i or1 of- I ) ; l s c ~ l  i r l c .  Iiy(lr-o l og i c .  t l i i l ;~  i I I  ,irlt i c: i , ) ; I  I. i ori o I -  c.o;i 1 I)Ei:/l)NII Co-op St i~ t iy  
111i r l j  rig (13~1 u g ; ~  :I t-t>a ) . 

5 .  S t e r l  rrig :iptxc r , l l  W,istc, S i l ( .  I l v , i l u , i L i o ~ ~ .  I N  C 

6 .  lrrlpacts of t l i s p o s , ~  1 of sc.,ifoocl Ilroc,clss ~ r r g  w d s t ~ s  ou 
r c c r  rvirig niar ir~e w,itc.rs --  s t  l~c l~c t s  . i t  K o d i i l k ,  Aktrt ' ~ r i ,  

,ind ,lt Cordova.  

7 .  G ~ o c t i ~ r n l  : ; t ry  o t Copl~t.1- Kivc,r ~ I ' J s  111 grolltlti w d t  r r  - w i  l I 
p r o v i d ~  a ~ n u l t i v d r i a t c ~  s t d t  i s t i c a l  ' l r l , i lys l s  of tilt. 
,J ren  ' s geocbern i s t  I-y . 

8.  1111 t i , l t e  w d t e r  r e sou r  c v s  t)<lsr>l l t ~ c ~  s t u t i ~ e s  ,rt 14<ikr Cl'lr-k 
ant1 Wr,~ngc. 1 I -St  . El 1~1s Nat I on,i 1 1"lrlc <111d P r e s ~ r v t ,  (NPbtl'); 
s t ~ ~ t l y  o t  ~ n i i ~ i r i g  c.1 Kec-Ls or1 w d t  P I -  r c sou r r  c s  a t  Wr.ingcl 1 -. 
SL  . [ ' , I  irts Nl%brP; s tu t ly  of s ~ i l ~ ~ r o r i  r r ~ i t r  ~c .n t  rtl-cyr-1 ~ r r g  a t  
K d t r i l , ~  I NP&P. 

1 rist i t u te  of Water 
Kr.sourt:es (IWR) 
I Co-op w i t h  DGGS) 

N a t i o n a l  Pa rk  
S e r v i c e  (NPS) 



R .  R e l a t e d  - I ' r o g r d n l s - - C o d  i I I L I ~ ~ ~  

(1 . Mon i  tori ng of  dqrra i I. / I ; J I )  i t >I L ,111d f i s h 1 ) 0 1 1 1 1  t i 011s of t h e  
' I 'u luksak lilvrr w i  t h  r c1spt3c t 1 0 11 I .N ( ' r -go Id clrt.tlgirlg 
operat i  orts Nyat . 

1 0 .  :; t r c a n l - t e n l l ~ e r n  t u r t ' l r~u t lc  I i rig -.- i:v,j I 11atc. pnt r ,~ i t  i A 1 f l f  f tlct s 
o  f  . yrupohctl t w o - d . ~ n ~ S ~ ~ : ,  i L I I ' ~  t ~ y t l r o c ~ l  t1c.t r l  r' p r  o j c t  t or1 clowri-  
s t r e a m  w a t e r  t c n r p f > ~ . ~ l t n r t .  Plotl(llwrl t s ~ r n ~ i l , l t r r ~ n t u r ~ ~ l a n t l  
" w ~ t h - p r o . j ~ (  t I t  i n s t rr3,irl1 t i ~ l ~ r ~ r c ~ r n l  Irrtl:, t ~ t ~ t l r r  n rangt. o f '  
rnpt roro1ol;i  c ,111d trydr o log i I ( O I I ~  I L ~ o r l : ,  cl~l(l V , ~ I  i o ~ l s  rt 'stLrvol r  
o p t ~ r a t l r l g  j ~ r o ( . t ~ t l r ~ r r ~ s  . A : , s o (  I i t  t'(1 w i t 11 t 1 1 ~  s pro. j t~cL 
~ n v r s t  i g a t  i o n s  o l  I l~enr r~ l~l  l c ' t  I r s c  t I. O I I  I is11 cir~d c . f  f cr t s ot 
t a 1 r I i ( r t i 1 1  I I i I 1 ' 1 r 1 ( 1  1 )  i o l o g  I ( s y s ttllr~ o f  thc7 
r  i vr.r . 

A l a s k a  D e p a r t m e n t  
o f  F i s h  6r G a m e  

A r c t i c  E n v i r o n  
I n f o .  and  Data  
Center [ C o o p .  
w / A P A ,  USF&WS] 

So i  1 C o n s e r v a t i o n  
Servi CP 



Wdtf ' r  i  s .~huntlarll i r t  i rc~ldt  l v e l y  1111 l ( 1  ( l o r  A 1  a  s  lt a )  d r r c l  vc.ry w r X t  c l ~ n ~ a t c ,  o I  

A1 a s k d  ' s  ~ o ~ ~ s t a  1 " r 1 1 1 1 1  ' . 'I'hc. h i g h  1)rvc7 i p  1 t a t  io11 (111or-r t  llan 200 1 uchcs ( I (  r 
y r a r  measured at. I,i t t l  (l 1'01-t Wal Ler; probably  much g r c a t t ' r  at h igher  al t i tude:;)  (,!I 

g l  a ( - I  clrs .jrid on st tlt)pl y sloping g ldcir i  I l y  scoured bcciror lt produces the h i  g h ~ s  t rn t J i i l t  

,innuaI ' ~ ~ ~ ( l p e a l t  r u ~ i o f f  r a t t x s i n  t h e  S t a t e .  Sclvt.r,il Iargt.  r i v e r s  o r l g i n a t i n g ~ n  
C,lr~ad<~ I low t h r o u g h  Sout h e d s t  A l a s l t a :  t h r  'L'aku ( I ) r , r i r i ~ g t =  A r e a  6 , 0 0 0  m i 2 ) ,  i 110 

A l s c ~ k  (]).A. -- 1 1  , 0 0 0  [ e l 2 )  d ~ ~ t i  t 1 1 ~  S t i k l  [it1 ( 1 I . A .  -1 2 0 , 0 0 0  r n i " ) .  Thr.se g l a c i e r - ;  % t i  
r  i  v e r  s ( ' r r r y  1 drg( .  arno1111t s of :;us~)erlcic~cl sed tlrlerlt . Most  o f '  t ht, smal ler  s t reams I 

t t l c .  rcgi  or1 arc. f I rat o t  g  1  a  c  i  a  1  d ( ' t ) r ~ s .  Ground wat c.r tar1 be oh ta lnc ( l  w a d i  ly  i I o.ur 
a  I I uv i  L J I ~ I  of the I ,i rgc>r s t  rf1,iol va I I cy:; , a  I t  hougt-I ~ h e s e  (lc'1x)s 1 t  s a  re rlot as extcn:: vt, 

, , L I I  ot11r.r p  a r t s  o  f  A l , i s ~ , - l .  M o s t  o f  t h e  w , t t t t r  usrcl 111 Soutl lc , is t  A l a s l t a  - -  i o r  
I~ytlroc. I vc.1 r  ic p0wt.r geotXra t  tol l ,  sea 1 ood processing, and 1 )"  Ip  mi I 1 opc1r,it i ons  -- i  s 
1 rom s u r f  , i c t 3  so~rrc-cis, hut ground w d t c r  prov i  dcs the, 1 ) r  ~ r ~ t , r p a l  p u h l  i c  s u p p l y  31 

, Jua t~du,  S i  t k a ,  YdkuL,~t, t(ett:li I k a ~ i ,  'it~tl a t  ot1rt.r- ldr'gtb 1'otrrnIu:r i  t it.:, 

'I 'l~c t o 1  1 owing po.tcbrit i  a  1 PI-ob I ems and nt>eds cxi s t  I 11 t l ~ c '  S o ~ i t h e a s t  KO); I o n :  ( 1 )  
171 i c lc t s  of  pas t  d ~ l ( i  ongoing l o g g ~ l ~ g  pr,jcL I c t>s as  wcl I ,is p r o p o s r d  mining operat i ons  
( d t  ( )ua r t z  H i  11 t1rar Kf ' t  1.t1 i  k,111 c l~ ld  (;recrib (:TP(>I( 011 A d m i r a l t y  I s lat l t i )  pc~so p o t e n -  
t . l , i I I y  s i g ~ ~ i t  ~ c a l ~ t  i m p a c t s  otl qr1a11 t y  u l  srrrlacch w ~ t  c , r .  Avalanches and 1 ands 1 i d r x  
may occur n a t u r a l l y  or] s t c l e p ,  s ~ ~ ~ ~ r a ~ t ' r i  y 1 ope s  it1 a r e a s  t)calng d i s t u r b e d  b y  n l d ~ l ' h  

'1c.t I V I  t  I P S ;  s e p d r ~ r  t. i  or1 0 I "c,jlrsc>s" I I I ~ ~ Y  1)c cli f  f  i  CLI  I t  . ( 2 )  Potent ia l  hazards  f rom 
g 1  a  c  i  e  r  s  (out1)urs t  f  ' 1 clotis) ,rrltl Ilc.avy, w e  t  snow I 1 on s t e r p  lnounta ila s I opes 
(ava I , ~ n c  h c ~ s )  klavc~ 11c.en i  drbr~t i  f  i  tld 1 o c , ~  I 1 ) . A romp1 l d t  ioll  of d a t a  dud a  t uort i indlerl  
a c t  I O I I  plclli i  n  c.dst>o f erllc rgct l ry arcx ric.t>(lcii . ( 3 )  W a t r  r-suj3p l y  needs  in the  ,June,tu 
d r c n  (Mrncic~nhal 1 V,jl Ley . ~ n d  D O U  g l a s  I S  Iri~t(I) all(1 olhclr colnrri~rt~i t i e s  rerlul re  faxt~rl!; i  o l r  

0 t I I 1 1  I or1 g r  on~ltl-wat c r  s y s t  c>ms - conlp I ex h y  d  r  o  1 ogy ( a  n  d  loc.dl w,ltiLr- 
(111clI i ty problems)  o t  g l ' j c ~ o - f  l u v ~ d l  c l ~ p o s i  t s  and a1 I~ rv i ,+  I f a n s .  Sal t-wdter i n t i u -  
s lot1 may occur r lat i~r, i  I l y  or Irtb r,a~lsc>ti by  pumping fro111 ( .o,~st , i l  va I Ieys. ( 4 )  C011(1\irt 
o f  I ~ y d r o  I o g i  c -tlat , I  ( o  I I t b (  t i  O I I  .ind I clstJ'ir ( 1 1  act iv it its on Nat i ve- or ( ,or- l~orat  e-ownc5d 
I nrltls by government  ,~gt.nc- i tls (, l  t I c3,ist I:etler,i 1 ) rtr~ly I)c r e  s t  r  i  c  t  e  d  b y  1  e  g  a  1  " c  o n  - 
s 1 der  t lo l l s .  It ( I c t i c ~ r ~ i l  g o v ~ ~ ~ l n ~ r ~ r l t  c al lnot  dcc c p t  f  u n d s  f o r  s  t  u  d  i  e  s  from slrr 11 
t . r i t ~ t ~ c ~ s .  'J'his s l  L I I ; ~ ~ ~ O I I I - I O ~  ~ L I I I ~ I J ( - ' ~ O  S E  i \l;lsk,~.) 

A. Sout h a s  L . 1ic.g > . .  i o n  IJSC;S/I)NtZ - . - , ~  Pro j c.c t  s 

Program 11: Lernerit 
Hr~spons ib le  Co-op 

' 85 ' 86 ' 87 '88 - -- ' 8'3 -- - i l = n a ( s )  --- a ~ ? r ~ ~ y ( s )  - -  - - -  

1. S t  rcamf low Char ; - l c t c r i s t  ic.s 
' 1 .  Gagillg S t a t i o n s  (st>? F 11, 11 t 1,' 1JSGS IJSFS/USIj/ 

S t  a t ~w i d c Programs) DGGS/ I)I,WM" 
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2 . Menclt-nha I 1 Va 1 1  ey  

IIytlro l ogi  (.a1 S t ~ ~ t l y  

*Also c - i  t o f  Sit  lta a t~ t l  I ' c~ tc~rs t ) r l rg  
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I : L i l y  I 1 I ~ ~ r o v i  ( I t .  rllor(L c,o111j11 ( , t  c, cl;~t ;I ;111tl i r11c.i l>rr.t , I L  i 0 1 1  0 1  grollnd w n t  c l t '  ; I I I ( ~  

o (  1 1 f . t .  W;I Lvr- : ~ I I ~ ) I I  I I P S  0 1  t I 1 ( 3  A I I I < O  l3;iy ; l r t7~1  i 11 o r  ~ l (yr  1 0  I l l o r  I ,  a cc ,~ l r . i~Le  l y  ( l ~ l ' i  I I C *  :,;> ! 1 

I r i I i s  i I ;i11(1 I i t  ;I I i I I I i :; l o t .  111ot.(> ( ~ f  f . ( '~ - t  iv(1 I ~ I : ~ I I ~ ~ ~ , I I I ~  I I L  

I I i ( i t :  l o r  I I i I I I I I I I . ' I ' I I ( %  s l 11(1y I r c ~ c l l l t > s  t by I<l>g i O [ I  W,I  i 6 %  i 

111~111;1f~~'rs . 

Al) l~ r . o j )~ , i  ; I [  io11s of W ; I {  t S t -  f r-oI11 I I I ( I  i ~ i ~ i  I< i vi,t, i 11 S i t L < ; I  I I L I ~  I ) ( ,  g t . ( \ :~  t < , I -  t I I ; I I I  tlif, ; I I I I O I , ~ I I  

of W;I t .c ,r .  i 1 1  t lrtn r. i vt,r- clur i rig I ow f l O L Y S  . Usor:; ; I I I ( I  W , I  t ( l r .  r i & ; t i t  s 110 I ( I ( > I  ;, i I I C  I i l l ,  

A I ; I : ; I ( : I  I I P ~ I ; J ~ L I I I ( ~ ~ I ~  of 1 s . i  :-;I) < I I I ( I  G ~ I I I I ( ~ ,  (:I t y  0 1  S i t  k i ~ ,  N;lt i o i 1 ~ 1  I 1';ir I< S c ~ r v i c o ,  SIIPI ( , o i l  

i 0 1  o , I r L t L  I .  I )12WM w; lL(%u I I I , I I I ; I ~ ( ~ I  :: ; I Y I '  11 1 ;1111ii liJ: t o  ~ I ( I < J I I I ;  I . 

( , ; I {  (, I I I ( I  i;jn I<; v t l r '  :: w i i t  ( , I  or1 , I  I ) : I s  i r ~wid ( ,  I ) ; I s  i :; ; I I I ( I  w i  I I I ( > ( I I I  i r .1 ,  f;oo(l, l ) ; i s j < .  ( I * I \  ~2 

< I : ,  wc* I I < I : ,  i i11i1  I y;;ta:; # I I I ( I  i 11t (>rl)r.( , t  <l t  i O I I  of t I I O S C ,  ( I < i t  , I  I o r  I I I ( , : I I I  i i1j;I 1 1  I ; i ( l , j  11111 c . ; lL  i O I I  o t  

t 11 I :; ~ v t ~ r ~ - ~ ~ l ) ] ) r o j ) r ~ ~  ; i t  ( % ( I  st r ( b ~ l ~ I l  :iys L f 3 1 n .  

I o t  I t I I I I I I Lo I l ~ < r t  ol  I ( % (  tta11 ()11'1r t 1 tl I 1 I I I I (lo( I I I I I ( , I I L  :,11r1 c > - w ; l t ~  I 

( orlcl I t I ollC3 I I I  t  11 I :, l ) r o l ) o ~ ( ~ ( I  1111 1 1  L I I ~  d t>v(> l  opir1t>11t I 11  1 1 1 ( ,  H ' I w I <  I I I  I ( ' t  -'Y'olir~g l1;1y , I  r thcl  I r I  

1 I o r  11 I I o t  A ~ I I I I  r '1 I Ly I s l c ~ ~ ~ t l .  'I ' l~o o ~ l g o  I r ~ g  wor lc I :, ( oric111( L P ( I  t)y 0. 
1 8 ' 0  rc>sL S(arv i c ~ c .  I~ycl r o log I s t s  . 

1 . IAANII 1 )  I SI)OSAl, WA'l3l~:1< A V A  I 1,AIl I 1.1 ' l bY  S'I'LJI) I 11;s 

'I'c.c.11r1 i c- i i  1 t~yt l  r . o  l og i ( . ; I  l c>v;l l I I ; I ~  i ori:; o I w ; ~  L ikr s111)l) l y , 1. l ood i I I ~ ,  c.ros i o r ) ,  r ~ c  rcxat i o!: , 
;i110 t ~ ~ t )  i t ( t i  w i 1 I t ~ t ,  [ ~ r o v i  (lc(l C I S  r ~ ~ ( ~ ~ ~ c s t ( ~ ( l  ; j r ~ ( l  r ~ t ~ ~ ( l ( ~ ( l  t)y I )Nl<  1) I ; I J ~ I I P ~ - : ;  i ~ l l ( 1  1n;jrr;rgt>l.:; 
i r l  or(lc'r l o  i . o t ~ ( l ~ ~ ( . t  1 ;111(1  ( I  i S ~ O S ; I  I s . 

+ 1111l)il(.t s o l  1-orcbs t r-y ~ ) r - i~c ' l  ic.r's or1 wiiL<:r (/[la 1 i t y .  

1 .  tq;v;~ l u i i l ~ .  I I S ~ S I I  l r ~ c l s s  t tllr. ~ a u s s t \ l  Myt i 1 u s  ;;ls ir I ) io -  
; i c . i .~~nr~l l ; i to r  i111cl L ~ I I I S  ; I I I  i l~d( .x  of' I I I ( > ~ . ; I ~ s  ; ~ d ( l ~ ( i  L o  
:; t rc~:ims I)y r n i  r l  i 118 ol)clr.il t i 011s (( ; r~t>rl : - ;  (:rc.r%k arlrl tl;~wk 
I 11 I ( , !  : ~ t  A(l111i r-'I I Ly J s I ; I I I ( ~ )  , 



4 .  La1pac.t o f  orc s p i  I l a g ~ .  o n  wi1tt.r cjllal i t y  (Skagway I lnr t)or)  

0. liec-txiviag waLer quality irl ttlc, v ~ c - i n i t y  of Pe t txrsburg  
st';ifood p ~ . o c r s s o r s .  

0 .  .lurtc>au are'1 wntcr.-clu,i l I t y s t  ild i 6's : 
, I .  Wdtcr qunl  i t y  ~ ~ ~ v t \ s t ~ g , ~ t i o r i : ,  of N o r t l ~  ' I 'w~n L,ik(a.  
1 ) .  Aurora Hasiti drltl ( ; ; I S ~ I I I P ~ U  ( : h ~ ~ t l r ~ ~ l  - -  ( i r (  il l<at I o n  '111d 

wa t e r  ext hnngt>. 
c . I<f f rc-ts of sn~a  1 l I)o,l t nlooragt* -- Aultt, t h y ,  Aurar,+ ILJS 1 1 1 ,  

' I ' ( b ( .  Ha r b o r  . 

/ .  [:or c s t  1)rnct ires Atlv~ s o r y  --  tlctt.rrn~rlt, f.ffc>c.ts of f o r e s t  
~ ) t . t ~ ~ t i c e s  or1 hyclrologtc s y s t e ~ ~  < ~ r i ( l  nlorlitor t ~ t f t ~ c L ~ v c ~ n r ~ s s  
o I "Ht,s l M;~n,lgr~olc~r~t I'r,~c.t I c r s  . I '  

t i .  I4'i:;hw;iy 111vest.i l:;~ t ioris t o  pr-ov i ( I t ,  I ~ y d r a u l  i c .  ;1r1(1 t ~y t i ro -  
I ogi  c clat a t o  f~ i ~ 1 1 c . r -  i cxs r~i ; i~r; igc~~nr~r~t  ;~gc.r~c. i r , : ;  . 

0 . K;icl;rst~;ir~ tl:i r.onlc\t r.r- W;I t (~rslrc\cl - -  i l ~ L [ ~ r l : ;  i vet t l l  l 'o r t  t o  Irloll i t o r  
(. i 1 i.\( k :; o ~-o;i(Is ; I I I ( ~  1 ~ I I I ~ ) ( , I -  I I C I  trv(%st i I I ~ ? ,  1 ) r  . I ( . [  i (,fL:; { ) I 1  W < l  

, ~ I I ; '  1 i l y  ; ~ ~ r t l  s l  rc.ar~~llo\,f  r c , k ) , i o ~ c > .  

! 0 , \ ~ l i ~ t - ~ t  t ( ~ ~ o i i ~ ~ ~ ~ t *  i 11vt>r1t o r y  o I 1 (.;11it I \ I ; I I I I  At.( , : i  ('l'orlg;~ss N:I t i or1i1 1 
[< ' ( I  t I >  ,; t ) -- -- rtb l a t  i or1 (,I I s l r.tla111 c , l ~ : t t ~ ~ ~ t >  l a ~ o  r l ) t ~ o  l ogy L o  sil i t i l l )  i l i Ly 
; I ! I ( I  + ; f a r i F ;  i i I v i t y o t , I ( ~ I L : ~  t i c 11:iI) i L ;rt :; 1 . o ~  2 ~ r ~ ; i ( l r : ) ~ ~ ~ o ~ ~ : ;  ; I I I ( ~  r c s  i ( 1 ~ 1 1  t 
! ; : : l 1 .  

1 : )  I i ~ : i i  rc.it111 I low s111(Iy 0 1  I r i ( l  i;111 l{ivr,r , S i  t 1c:i Nat i(.ttt:i  I H i  s tor .1 (,:I 1 
13:3 1 - I t .  

1J.S. F o r e  s t  Sr-lrvi(.fs 
(rrsw > 

1J .S .  20 j 1 (;Orl:i<~t'~.i 
t I or1 :;(-i.v I <,t> 

I Co-op w i t  1 1  I)(;(;S j 

N;I L I o r l i j  I /':i rlc 
S e r v  i c.tl (NI'S) 

NPS 

A l a s l c a  l'owc'r 
A111 110 r,  i 1 y ( A I J A  1 



I ,  lhc. gre't t  Yukorl I< i  v t B r  :,ys 1 ~ > I I I  11 t ,< l t l s  i n  tllrb Y11kor1 ' 1 ' c . r - r - I  t o r y  a n d  I l y i  t  i  s  h  
Co 11rinh i  ;I , wt1er.c' oltr I I V  i  ght)ors  L o L t ~ c \  c a  s t  m u s t  (It.'i I w i  t h  wcrt c,r resor1rcchs 
iSSll t lS a n d  1)t.Ot)lt'lli~ s  1 m 1 1  a  r  t O ~ h O b t ' W t ' f ; i ( ' f ~ i l l i \ l d ~ k d .  W e  a r c  L ~ U S  
p 1  t3;i:;pil t o  inc luc lc~  I I I  t 11  1 s AWARE P l  , ~ r i  t \I( '  f o I I owi 118 : , t a tcn l t~nts  p r o  v 1 d  e d  

hy .J . K .  ( H i  C )  . J ~ I I I ~ W I ( L ,  Kt'giolla I H y d r o  1  og i  s t  f o r  Yulcon ' I ' c , r r i t o ry ,  w i  t h  
t 11c W,r t rlr Kt.so11rc.c1:, I ) [  v i :, I o n ,  [ 1 1 t i  i  ,111 <tr~d No r.1 Irt~rrl Al' I < I  i  rs , Canada : 

I ) ~ ~ r ~ r r g  t11r. 1 9 8 5 l K h  f i sc , I  l yc1,3r n f r vcs-  yc..ir p l ~ i r ~  w I l l I ) c b  i r r l l ,  l r n l ~ ~ r ~ t e d  t o  expand i i l t *  

t r y d r o l n r t r ~ t  r i r~twork o l ) r ~ r c t l r ~ ~ l  I)y W d I i x r  S11rvc.y of ( : d ~ l n t l < j  I I I  Yukor~ 7 ' ca r r j t o ry  a s  1 ) i r t  
of t 11p W,ite~ S I J I  v ~ y  0 1  l l / ~  r I of I I I ~  i ~ I I  d11(1 N o r  t h e r r ~  1)-VP L ~ ~ I I I ~ ~ ~ I J I  

( W /  I A N  c-ool)cB r , ~ t  I vtx ( o s t  s l ~ ~ i r  I r ~ g  ~~ t r , r c~e r~ i (~n t  . 'I'lit. 11 r-oposed 1) I a n ,  c 011s i st2 ilk; 
prlrrl~lr ly  o f  I ) , ~ ~ , o l  I I I ~ .  s t  ,rt  lo l l s ,  i+ I I I t>x,).111(1 I t ~ r .  ('XI sf I 11); i ~ c~ (wor I<  of 72 s l ' ~ l i o r i s  t)y 

15 sLd1 l o t ~ s .  

Wa t r r  Su rvcy  o f  - (:a~jada i  rjtrrltjs t  o  btigin tJ i t t  i n s t a l  1;~t. I O I I  of ! )a t2  CoJ 1ec.r i 011 I ' ~ ; I  t 
f~ t.tllS a t. a  1 1  r-r:lllo L e llytl I.OIIIC? 1 t i ( s t i l t  i o n s  w i  1.1 1 f - i v p  Yuleon s t a t  i 011s 1)t'j~flg instrumen-, 
I..ed du r i  rig 1985 . 'I'hc,st. f  i  vcl st.;lt iorls 11;lvc: por l  s a v  a  i  I ; i I )  Ic f o r  I.hr* j r l s ta  l latj.011 o l  
;tdcli t i  orla I s e r ~ s o r - s .  i:ool)ctri~ L i  o n  t1 t . t  wf1t\lt ' I S ( :  i i r l t l  A t ~ ~ ~ o s p t ~ r ~ r  i  ( '  l lrlvj r o ~ l o t t ~ n l a  I St:rvii.c., 
; IS  w r l  I i * s o t l ~ c ~ r  g o v t ~ r t ~ ~ r ~ t ~ r r t  ; tg r l~~c . i i . s  i  s  ; , l l t i c~ i l~ ; i t c \d  will1 t h ( ~ i n c ~ l u s i o r ~ o f  v a  r  i  o u s  

~ n c t e o r o t o g i  (:a1 I r ~ s t  r.\Jalc!ri t.s ;I t  WS(: lrydr ornct r  i  ( s i  t  cas 

r ,  Ille h y d  r  o m e t  r  i  c n  e  t  w  o  r  1c oj)rbrnt($ci t)y I I IAN])  d  u  r  i  n  g  108.5/86 w.i. 1 1  c  o  n  s  i  s  t  o  f  ' % f b  

s t a t i o n s  o f  w h i c h  1 1  ; t r - t b t ) i ~ s c ~ l i r l t ~ s t . ; l t  i o n s  a n d  111 sit.{. s p e c i f i c  s t a t i o n s .  Thc~ 
f  u  t  u  r  e  p l a n  f  o  r  t  h  e  irc>twork i  s  L o 1  r;lilsff!r tht,  1 1  t)ilsc>I inrL s  t  a  t  i  o  n  s  1.0 WSC (,,l:i 
out I i  11c2ti i  11 the WS(:/I) IAN11 5 ycla r  11 1  ~ I I )  . ' I ' t ~ c l  $ i  L ( 5  s l ~ ' ( '  i  f  i  c. s t  a t i  ons , w t ~ j  cli reprtx,.- 
sc:rrt. prirn;~r-i l y  orir~irtg arid t r-;ir~s(rori i t1  i o r )  c-orlcc.r'ns, w i  1 I t lcb m a i n t a i n e d  o n l y  as l o r ~ g  
a  s  a  nrt3d c?xisLs.  I t  i s  c!xyectpd I h a t  o t h e r  s i t t b  s p o c ~ i  l f j  (, s t a t i o n s  w i l  1  bta addc!(l 
t o  t lli: n e  t w o r l c .  A h i  s  t  o r  i  c . 2 1 S I I I I I I I I ; ~ ~ ~  o f ttif: d;~t.; ,~ w a  s  p 1 1 t ) I  i ~h['cl . i l l  1084. L t  is 

taxpfacted t h a t  ; i l l  tlpt1;lto w  i  1  t  tw. p111)l i s l ~ c d  evc.r-y t  w  o  yc.ars.  

'l'he :illow c.our:irl r~ctworlc o p e r d t  r v l  t)y I) I A N D  w  i  t  h  t  h  r  coopc~rdt  1 o n  o f  t h e  At~nosphrr i  ( 
Rtiviror~r~ir~r~Lal  Scxr-vi(e 1,rc.serrt l y  c o n s i s t s  o f  41 s t ; i t  i o n s  t h r o u g h o u t  th t% T e r r i t o r y .  
'l'hesr w i l l  be  sd111plt1d 101. s n o w  cltlpth a n d  s n o w  w a t e r  e q u i v a l e n t - .  o n  F e b r u a r y  1,  Marc I t  
1 ,  A p  r  i  1  I ,  May 1  and Play 1.5 ; s n o w  s u r v e y  brll It3tiri w i t h  r u n o f f  f o r e c a s t s  w i l l  hi% 
p ~ h l  i  s h e d  a f t e r  e a c h  s,lmple. A h ~ s t o r i c ; i l  snow s u r v e y  s u m m a r y  i s  p l a n n e d  f o r  1 9 8 5 .  

DIANL) h o p e  s  t o  p s t a b  1 ~ s t i  ,I s n o w  p i  1 l o w  s t  a t  i  o n  i n  t h e  Maclcenzie  M o u n t a i n s  t o  p r o -  
v i d e  i n f o r m a t i o n  o n  a  r e a l  t i l l l ( .  i ~ a s i s  f ' o r  s p r i n g  f l o o d  l ' o r t ~ c a s t i r ~ # .  

l'ht! V a n c o u v e r  o f f  i r . ~  o f  t 1 1 c ~  N a t  iorld 1 W a t e r  R e s e a r c h  [rist i t u t e  1 s  c o n d u c t i n g  n 
m u l t i y ~ d r  r e s e a r c h  p ro j t ' c t  t o  d e v e l o p  a  b c t t e r  u n d e r s t a n d i n g  o f  frc11.ze-uparlri 
b r e a k - u p  p r o c e s s e s  o n  t h e  Yulcon R i v e r  i l l  t h e  W h i  t e h o r s e  a r e a .  F i v e  r i v e r  stage al ld 

i  c  e  t rotlt  p rogrc>ss ior t  o t ) s t~rvaLior l  s t a t l n ~ r s  h a  e hlbrn r s t  ,it) L i  s h e d  i n  the reach. 
'This p a r t i c u l a r  r iv f ' r  rt~o[.li i s  t rad  i  t  i  onnl l y  a  pro1)lt~rn a r c ~ i  w i t h  r e s p e c t  t o  f  rec.Acl- 

ic.ca j a m  F  1  o  o  d  i  n  g  or1 a  n  ;j 1 rlrost drlrltla 1  1 reqtrt,lic.y a  r  i  d  t t ~ c  s L L I ~ Y  w  i  1  I t10pt.f u 1 l y 
p r o v i d e  t l l ~  h'is i  :, f o r  m i  t  ign l  i v e  m e a s u r e s .  

A j o i n t  s  t  u  d  y  I)eLwrrn OIANI )  , i r ~ t l  t t t r .  I)cpart111erlt o  f  C  i  v  i  1 t1;ngin~cr.l t ~ g ,  lJnl v r l r s i  t y  c1L 

A i t  i i  I o ~ t o ,  i  s 1) I d1lrlt.d t o  s t u d y  f r e c z r - u p  a n d  b rea lc -up  p r o c e s s e s  o n  tlrr' 



Yulcon R i v e r  i n  t h e  r e a c h  b e t w e e n  F o r t .  Scl  k i  rlc a t  t h e  c o n f l u e n c e  o f  t h e  P e l l y  R i v e r ,  
and Eagle- ,  Alaslca. Enlphasi s  wi l l  b~ p l a c e d  o n  t h e  D a w s o n  a r e a  w h i c h  i s  s u s c e p t i b l e  
t o  i c e  j a m  f l o o d i n g  011 a r e l a t i v e l y  f r e q u e n t  b a s i s .  'The o v e r - a 1  1  o b j e c t . i v e  o f  t h e  
s t u d y  i s  t o  o b t a i n  a  s o t ~ l t i o r l  t o  t h e  f i o o d l n  g p r o b l e ~ n .  

N e g o t i a t i o n s  b e t w e e n  t h e  I n l a n d  W a t e r  D i r e c t o r a t e ,  I lepar tment  o f  E n v i r o n m e n t ,  DIANI) 
a n d  Yulcon  T e r r i t o r y  l e a d i n g  t o  t h e  i m p l e m e n t a t i o n  o f  t h e  F l o o d  D a m a g e  R e d u c t i o n  
P r o g r a m  (E'DKP) i n  Y u l c o n  a r e  p lannetl t o  c o m m e n c e  d u r i n g  1 9 8 5  w i t h  a n  a g r e e m e n t .  
h o p e f u l l y  i n  p l a c e  i n  t h e  f o r e s e e a b l e  f u t u r e .  T h e  FDRP i s  a  c o o p e r a t i v e  p r o g r a m  t o  
d i s c o u r a g e  f u t u r e  f l o o d  v u l n e r a b l e  d e v e l o p m e n t s  i n  a r e a s  d e s i g n a t e d  a s  f l o o d  p r o n e .  
T h e  P r o g r a m  i s  m a d e  11p o f  u t w o  s t a g e  p r o c e s s  c o n s i s t i n g  o f  t h e  f l o o d p l a i n  mapping 
f o l I  owed by d e s i g n a t  i  on. N a t i o n a l  l y  approximat t31y  200 communi t  ies i n  t h e  N o r t h w e s l  
T e r r i t o r i e s ,  N  e  w  13rlinswic.k, Qurbc>c,  O n t a r i o ,  M a n i t o b a  a n d  S a s l c a t c h e w a n  h a v e  b e e n  
mapped and ~ C S  ig11d t t'd. 

A  g e n e r a l  h y d r o l o g y  s t ~ ~ t l y  ol  r lo r t l r t~ra  C a n a d a  (Nor thwes t  drld Yulcon  T e r r i t o r i e s )  j s 
1'1 ~ ~ I ~ I c ( I  f o r  1 9 8 6 .  'I'hv : ; t ~ ~ ( l y  t o  h e  tundecl hy II ' IAND w i  1  1  cwns i s t  o f  a n  i n v e n t o r y  o f  
h y d r o l o g i c  p a r a m e t e r s ,  ,111 (.st ll11dLlorl o f  thescl p a r d m e t c r s  f o r  g a u g e d  a r e a s  f o l l o w e t f  
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