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flows, and to furnish a continuous sup  ̂ 'y 
of timber..." 8/

Under the authority of the 1897 Organic 
Act, as limited by the above provision 
defining the purposes of the reservation, 
millions of acres of forested land were 
subsequently removed from the public 
domain.

In studying the legislative history of this 
important Act, it is clear that protection 
of timber ard the timber industry was not 
foremost in many Congressional minds. 
Rather, a strong force behind the Organic 
Act was the knowledge that:

"As long as the forests stand, the 
branches, fallen leaves, and roots will hold 
much of the rain and snow until summer, 
and thus furnish vater not only for navi­
gation of our rivers, but also for the 
irrigation of the deserts." 9/

In succinctly paraphrasing his colleague 
from Colorado, Representative Ellis of 
Oregon concluded that "the purpose of his 
forest reservations is not to save the 
timber for future use so much as to pre­
serve the water supply." 10/ This senti­
ment was echoed by the California 
delegate's s tatem ent that ". . .the only 
object of the forest reserves in this S tate 
of California is to retain the snows upon 
the mountains . . ." 11/

Lessons from many areas of the United 
States had made Congress painfully aware 
that forests "are necessary to prevent

destructive spring floods, and [to supple­
ment] periods of low water in summer and 
autumn when the agriculture of a large 
part of western North America is depend­
ent upon irrigation." 12/

Because of this realization, Western 
legislators were willing to submit to the 
establishment of the forest reservations in 
order to protect their water resources. 
They also chose, however, to enact pro­
tections to insure their conunued ability 
to use the water arising on these reserved 
lands. The Organic Act, as passed in 1897, 
included the provision that:

"All waters within the boundaries of 
national forests may be used for domestic, 
mining, milling, or irrigation purposes, 
under the laws of the State wherein such 
national forests are situated..." 13/

Protections were also enacted to insure 
the necessary access to make diversions of 
water from the National Forest lands. !n 
the bill encompassing the Creative Act of 
1891, provisions were included to allow 
public entry on reserved lands in order to 
gain rights-of-way for irrigation works. 
14/ Then in the Act of February 15, 1901, 
15/ Congress provide J for rights-of-way 
in National Forests for water develop­
ments of any sort, not just for irrigation 
purposes. This was done in order to 
correct "the anamoly that while forest 
reserves are being set aside to preserve 
watersheds and increase the water supply, 
the same legislation has denied its use in 
and for the industries calculated to be

8/ Codified a t 16 U.S.C. 475.
9/ Rep. McRae, 30 Cong. Rec. 966 (1897).
10/ Rep. Ellis, 30 Cong. Rec. 1007 (1897).
11/ Rep. Loud, 30 Cong. Rec. 1399 (1897).
12/ S. Doc. No. 105, p. 36, 55th Cong., 1st Sess. (1897).
12/ Codified at 16 U.S.C. § 481.
W  26 Stat. 1095.
15/ 31 Stat. 790.
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benefitted thereby." _16/ The bill cor­
rected this anamoly of access limitations 
by "extending the opportunities tc use the 
waters to mining, electrical, domestic, 
public and other beneficial uses." 17/

As a consequence of these Congressional 
actions, including the reservation of 
millions of acres of forest lands, Western 
water users at the turn of the century felt 
secure in both their legal and physical 
ability to develop and use unappropriated 
water within the National Forests.

In 1908, however, the Supreme Court gave 
birth to a doctrine that has since put a 
cloud on this expectation.

THE RESERVED 
RIGHTS DOCTRINE

As miners and settlers moved West in the 
mid-Nineteenth Century, the common law 
system of riparian water rights proved to 
be inappropriate. Although vestiges of 
this system remain in the West, each of 
the Western states currently utilizes the 
prior appropriation system as its primary 
guide in allocating the use of water. This 
system is based upon that oft-quoted 
phrase, "first in time, first in right." In 
other words, limited water resources are 
allocated in accordance with users' res­
pective priority dates — dates that are 
generally established in accordance with 
when the water was first applied to a 
beneficial use. The user with the earlier 
priority date (i.e., the one who first put 
the stream to beneficial use) has the 
senior right to utilize the water, thereby 
precluding junior users from any such use

during times of shortfalls. This system 
differs from early common law in that 
under the riparian doctrine, upstream 
users are allowed to utilize the stream­
flow only to the extent that their use does 
not inhibit further utilization downstream.

By the late 1800's, the prior appropriation 
system was well established, having been 
recognized by the Supreme Court as a 
valid exercise of states ' power to override 
an inappropriate common law doctrine. 
18/ In the dicta of the Rio Grande case, 
however, the Court s tated a limitation 
that would soon prove important to water 
users under the prior appropriation 
system:

"CUn the absence of specific statutory 
authority from Congress a State cannot by 
its legislation destroy the right of the 
United States, as the owner of lands 
bordering on a stream, to the continued 
flow of its waters; so far at least as may 
be necessary for the beneficial uses of the 
government property." 19/

In 1908, this concept blossomed into the 
Winters doctrine — and the reserved rights 
doctrine -- much to the dismay of many 
Western water users. 20/ In Winters, the 
court granted a water right associated 
with the Fort Belknap Indian Reservation 
with a priority date that was senior to 
water users who had already put water to 
beneficial use. The court looked to the 
date that the reservation had been estab­
lished and concluded that, a t the very 
least, Congress had at that time impliedly 
reserved sufficient water along with the 
land in order to fulfill the needs of the

16/ H. Rep. No. 1850, 56th Cong., 1st Sess. (1900).
] V  Ibid.
18/ United States v. Rio Grande Ditch Si Irrigation Co., 174 U.S. 690 (1899).
19/ 174 U.S. a t 703.
20/ Winters v. United States, 207 U.S. 564 (1908). The Winters Doctrine is used to refer 

to water associated with Indian reservations while the Reserved Rights Doctrine is 
applicable to waters of non-Indian federal reservations. Although they are based on 
the same concept, subtle (but potentially important) distinctions exist between the 
two doctrines. ,
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reservation. Such water was not available 
for later appropriation under sta te  law; 
thus those non-Indians v;ho had in fact 
been using it would now have to relinquish 
it to the tribes.

In 1939, the Court reaffirmed this concept 
regarding tribal lands, 2_1_/ then later 
hinted that the doctrine may also apply to 
other types of federal reservations. _22? It 
was not until 1963, however, that the 
reserved rights doctrine became firmly 
entrenched in all federal reservations. In 
Arizona v. California, 23/ the Court 
concluded that the principle espoused in 
the Winters case "was equally applicable 
to other federal establishments such as 
National Recreation Areas and National 
Forests."

Th rt clearly affirmed this statement 
in i aert v. United States, VU when it 
prot. Led well pumping in order to pro­
tect water that had been reserved to 
protect the ancient desert pupfish in 
Devils Hole National Monument. In its 
decision, the Court refined the reserved 
rights doctrine in several ways. It identi­
fied Congressional intent as the key factor 
in determining whether a reservation was 
made; it limited the quantity of water 
reserved to the minimum amount needed 
in order to fulfill the federal reservation's 
purpose; and it rejected balancing the 
equities in cases like this.

It was in this context that the Supreme 
Court in 1978 rejected the Forest Ser­
vice's claim to reserved instream flow 
rights in United States v. New Mexico. 
Since preservation of the amenities of the

forest environment was not a primary 
purpose under the Organic Act of 1897, no 
water was reserved for such use under the 
reserved rights doctrine. A reserved 
water right could only be established in 
order to further the primary purpose of 
the National Forests, which the Court 
found to be limited to the pragmatic 
function of timber protection and to 
secure favorable water flows for private 
and public uses. 25J Thus ended Round 
One of the Forest Service's attem pt to 
gain instream flow rights.

ROUND TWO:
INSTREAM FLOWS FOR 

CHANNEL MAINTENANCE

The Forest Service quickly ascertained the 
direction in which Round Two would need 
to progress in its a ttem pt to obtain 
reserved instream flow rights. Somehow, 
the requested instream flow would have to 
be claimed as being necessary to fulfill 
the primary purpose of the National 
Forests — either to secure favorable 
condition of water flow or to furnish a 
continuous supply of timber.

The early attempts a t  developing this 
relationship between instream flows and 
the primary purpose of the forests were 
hastily conceived and proved uncompelling 
to the courts. For Instance, it was argued 
that stream banks wetted by instream 
flows were less susceptible to erosion 
during high runoff and inhibited the spread 
of fire. 2§] In another case, Forest Ser­
vice personnel defended the position that 
instream flows were necessary for timber 
protection because "trees growing next to

21/ United States v. Powers, 305 U.S. 527 (1939).
22/ Federal Power Commission v. Oregon, 349 U.S. 435 (1955).
23/ 373 U.S. 546, 601 (1963).
24/ 426 U.S. 128 (1976).
25/ 438 U.S. at 718.
26/ S tate ex reL Reynolds v. Lewis, Case Nos. 20294 and 22600, Chaves County, New

Mexico.
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b e n e fitte d  th e re b y ." 16/ The b il l  co r­
re c te d  th is anam oly o f a cce ss l im ita t io n s  
by "exten d in g  the o p p o rtu n ities tc  use the 
w a ters to m ining, e le c t r ic a l,  d o m estic , 
p u b lic  and oth er b e n e fic ia l u se s ." 17/

A s a consequence o f these C ongressional 
a c tio n s , including the re se rva tio n  o f 
m illio n s  o f a c re s o f fo re s t  lands, W estern 
w ater users a t the turn o f the century f e lt  
se cu re  in both th e ir le g a l and p h y sica l 
a b il ity  to develop and use unappropriated 
w ater w ith in  the N a tio n a l F o re s ts .

In 1908, how ever, the Suprem e C o u rt gave 
b irth  to a d o ctrin e  th a t has s in ce  put a 
cloud on th is  e xp ecta tio n .

T H E  R E S E R V E D  
R IG H T S  D O C T R IN E

A s m iners and s e t t le r s  moved W est in the 
m id -N in ete e n th  C e n tu ry , the common law 
syste m  o f rip a ria n  w ater rig h ts proved to 
be in ap p ro p ria te . Although v estig e s o f 
th is syste m  rem ain  in the W est, each o f 
the W estern s ta te s  c u rre n tly  u t i l iz e s  the 
p rio r appropriation  syste m  as it s  p rim a ry  
guide in a llo ca tin g  the use o f w ater. T h is  
sy ste m  is  based upon th at o ft-q u o te d  
phrase, " f i r s t  in t im e , f i r s t  in r ig h t ."  In 
o th er w ords, lim ite d  w ater reso u rces a re  
a llo ca te d  in accordance w ith users' re s ­
p e c tiv e  p r io r ity  d ates —  dates th at are 
g en e ra lly  estab lish ed  in accordance w ith 
when the w ater was f i r s t  applied to a 
b e n e fic ia l use. The user w ith the e a r lie r  
p r io r ity  d ate ( i .e . ,  the one who f i r s t  put 
the stre a m  to b e n e fic ia l use) has the 
sen io r r ig h t to u t i l iz e  the w ater, thereby 
precluding  ju n io r users from  any such use

during tim e s o f short . •. T h is  system  
d if fe r s  from  e a rly  common law in th at 
under the r ip a ria n  d o ctr in e , upstream  
users are allow ed to u t il iz e  the s tre a m ­
flow  only to the e x te n t th at th e ir use does 
not in h ib it fu rth e r u t il iz a t io n  dow nstream .

By the la td  1800's, the p rio r appropriation  
system  was w e ll e stab lish ed , "having been 
recogn ized  by the Suprem e C o u rt as a 
va lid  exer c ise  o f s ta te s ' power to o ve rrid e  
an in ap p ro p ria te  common law d o ctrin e . 
18/ In the d ic ta  o f the R io  Grande case , 
how ever, the C o u rt s ta te d  a lim ita t io n  
th a t would soon prove im p o rta n t to w ater 
users under the p rio r appropriation  
sy ste m :

"[I]n  the absence o f s p e c if ic  s ta tu to ry  
a u th o rity  from  C ongress a S ta te  cannot by 
it s  le g is la t io n  d e stro y  the rig h t o f the 
U n ited  S ta te s , as the owner o f lands 
bordering on a s tre a m , to the continued 
flow  o f it s  w a te rs ; so fa r a t  le a s t  as may 
be n ece ssa ry  fo r the b e n e fic ia l uses o f the 
governm ent p ro p e rty ." 19/

In 1908, th is concept b lossom ed into  the 
W inters d o ctrin e  —  and the re se rve d  rig h ts 
d o ctrin e  - -  much to the d ism ay o f many 
W estern w ater u sers. 20/ In W in ters, the 
co u rt granted a w ater r ig h t a sso c ia te d  
w ith the F o r t  B e lkn ap  Indian R e se rv a tio n  
with a p r io r ity  date th at was sen io r to 
w ater users who had a lre a d y  put w ater to 
b e n e fic ia l use. Th e  co u rt looked to the 
date th at the re se rv a tio n  had been estab ­
lished  and concluded th a t, a t the v e ry  
le a s t , C ongress had a t th at t im e  im p lie d ly  
re se rve d  s u f f ic ie n t  w ater along w ith  the 
land in order to f u l f i l l  the needs o f the

16/ H . R e p . No. 1850, 56th Cong ., 1st Se ss . (1900).
17/ Ib id .
18/ U n ited  S ta te s  v . R io  Grande D itc h  & Irr ig a tio n  C o ., 174 U .S . 690 (1899).

_19/ I 74  u -s - a t  703.
20/ W in ters v . U n ited  S ta te s , 207 U .S . 564 (1908). Th e  W in ters D o ctrin e  is  used to re fe r  

to w ater asso cia ted  w ith  Indian re se rva tio n s w hile the R e se rv e d  R ig h ts  D o ctrin e  is 
a p p lica b le  to w aters o f non-Indian fe d e ra l re se rv a tio n s. A lthough they a re  based on 
the sam e concept, su b tle  (but p o te n tia lly  im p o rtan t) d is t in c tio n s  e x is t  betw een the 
two d o ctr in e s. ,
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the c re e k  . . . a re  going- to g et m ore 
w a te r ."  27/

D uring the tim e  th at these argum ents 
w ere fa ilin g  to convince judges to decree 
re se rve d  in stream  flow  rig h ts , h ydro lo g ists 
o f the F o re s t  S e rv ic e  w ere busy develop­
ing a m ore c re d ib le , s c ie n t if ic  b a sis for 
th ese  c la im s . What has re su lte d  is  the 
c la im  th a t: (1) in stream  flow s o f a ce rta in  
m agnitude a re  needed to tra n sp o rt se d i­
m ent dow nstream ; (2) tra n sp o rt o f a 
s tre a m 's  sed im en t load is  requ ired  in order 
to m ainta in  a v ia b le  stre a m  channel; and 
(3) v ia b le  stre a m  channels a re  e sse n tia l in 
secu rin g  fa vo ra b le  condition  o f flow  from  
the N a tio n a l F o re s ts .

In sh o rt, the U n ited  S ta te s  a sse rts  that 
re se rve d  in stream  flow  rig h ts  e x is t  in the 
N a tio n a l F o re s ts  to the e xten t n ece ssa ry  
to move s u f f ic ie n t  sed im en t to insure 
fa vo ra b le  w ater co n d itio n s. I f  such in - 
s tre a m  flow s are  not a v a ila b le , sed im en t 
clogs the stre a m  channel which in turn 
lead s to erosion o f the stre a m  banks, 
in creased  m eandering, encroachm ent o f 
veg e ta tio n , and the p o te n tia l fo r flooding. 
T h e  va lue  o f the w ater a ris in g  from  the 
fo re s t  lands is  th e re fo re  d im in ished  in 
te rm s o f both q u a lity  and tim in g , and the 
re se rve d  lands lose  th e ir  c a p a c ity  to 
se cu re  fa vo ra b le  cond itions o f flo w . 28/

T h e  U nited S ta te s  f i r s t  tested  the w aters 
w ith  th is argum ent in northern W yoming. 
29/ I t  c la im e d  re se rve d  in stream  flow  
r ig h ts  in s tre a m s throughout the N a tio n a l

F o re s t  lands in the B ig  Horn B asin . The 
c la im  was based upon c a lcu la te d  flow s o f 
s u ff ic ie n t  q u an tity  to tran sp o rt the sus­
pended sed im ent dow nstream .

The F o re st S e rv ic e  had determ ined  that 
instream  flo w s w ere needed year-roun d 
for th is purpose. In qu an tify in g  it s  c la im s , 
the S e rv ic e  broke the annual ru n o ff c y c le  
into  four com ponents. 30/ Th e  f i r s t  
com ponent began during the e a r ly  spring 
ru n o ff when the stre a m  flow f i r s t  reaches 
the average annual flow ra te . Th e  U .S . 
c la im e d  th is  flow  and then increased  the 
c la im  in sm a ll in cre m e n ts o ver the n ext 
month up to b a n k fu ll le v e l, which is  about 
ten tim e s the average annual flow  ra te . 
T h is  second com ponent (ca lle d  b a n kfu ll 
d ischarg e) was then m aintained fo r rough­
ly  th ree  days. Th e  recessio n  component 
then fo llow ed , w herein the U .S . c la im ed  
in c re m e n ta lly  le s s  flow over the next 
month as the n a tu ra l ru n o ff d im in ish ed . 
During the rem ain ing ten m onths o f the 
yearlong  c y c le , a baseflow  com ponent was 
c la im e d  am ounting to 10 p e rce n t o f the 
average annual flow  ra te .

Th e F o re s t  S e rv ic e  e stim a te d  th at the 
requested  in stre a m  flow s were responsib le  
fo r transporting  m ore than 80 p ercen t o f 
the to ta l sed im en t load dow nstream , 
th ereby insuring th at the channel degrada­
tion would not o ccu r. 3J7 Th e co st in 
te rm s o f the n ece ssa ry  w ater, however, 
was enorm ous; the requested  instream  
flow s amounted to 78 p ercen t o f the 
to ta l average annual ru n o ff from  the

27/ U n ited  S ta te s  /. D en ver, 656 P .2d 1 (C o lo . 1982), n. 35, a t 22.
28/ U n ited  S ta te s  F o re s t  S e rv ic e , "A  Pro ced u re  and R a t io  a le  fo r S E C U R IN G  

F A V O R A B L E  C O N D IT IO N S OF W A T E R  FLO W S on N a tio n a l F o re s t  Sy ste m  Lands in 

N orthern  W yom ing," D ra ft  R e p o rt (1982).
29/ In  re  the G en era l A d ju d ica tio n  o f A l l  R ig h ts  to U se W ater in the B ig  Horn R iv e  

Sy ste m  and A l l  O th er So u rce s , C iv i l  No. 4993, D is t r ic t  C o u rt o f the F if t h  Ju d ic ia l 
D is t r ic t ,  S ta te  o f W yoming.

30/ U n ited  S ta te s  F o re s t  S e rv ic e , n. 28.
31/ Id .
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basin. _3±./ Such a demand would se v e re ly  
lim it  d iversio n s from  w ith in  the N atio n a l 
fo re s ts  and e sse n tia lly  fo re c lo se  the poss­
ib il ity  o f v iab le  operation o f m ajor 
re se rvo irs  w ith in or above the fo re s t 
boundaries.

The S ta te  o f Wyoming did it s  homework in 
this case and e ffe c t iv e ly  d eterred  the U .S . 
from taking these c la im s to t r ia l .  D eposi­
tions o f F o re st S e rv ic e  personnel were 
used a ffe c t iv e ly  to h ighlight the fa c t  that 
the channel m aintenance theory was s t i l l  
in the fo rm a tiv e  stag e , and th at the 
instream  flow  c la im s based on the theory 
would be d if f ic u lt  to defend in co u rt. 
Subsequently, Wyoming and the U nited 
S ta te s  entered into a stip u la tio n  that 
many consider to be a co m plete  v ic to ry  
fo r the s ta te . Although the reserved  
instream  flow  c la im s are  lis te d  for 
numerous s tre a m s, the U nited  S ta te s  sub­
ordinated these rig h ts to a ll  e x is tin g  w ater 
uses as w ell as to large sc a le  fu tu re  d eve l­
opment th at w ill cause ad d itio n a l deple­
tions to the N atio n a l F o re s t  s tre a m s. 33/

T H E  B A T T L E  IN  C O LO R A D O

A fte r  learn ing  the lessons o f W yoming, the 
U nited S ta te s  has taken it s  channel m ain­
tenance theory and 'n stream  flow  c la im s 
to Colorado w ith a good deal m ore pre­
paration and confid ence. In vario u s w ater 
co urts in the s ta te  the U .S . has f ile d  fo r 
reserved  instream  flow s and re se rve d  lake  
le v e ls  using the fo llow ing language:

"U n ite d  S ta te s  o f A m e ric a  c la im s  reserved  
rig h ts to those instream  flow s in stre a m s, 
c re e k s , and r iv e rs  and n a tu ra l le v e ls  in

la kes and other w ater b o d ies...w h ich  are 
n ecessary to f u l f i l l  the purposes fo r which 
th is national fo re s t was estab lish ed , to 
w it : securing favo ra b le  cond itions o f 
w ater flow s and to furn ish  a continuous 
supply o f tim b e r. The uses o f w ater 
n ecessary to f u l f i l l  the a fo re s ta te c  pur­
poses include, but are not lim ite d  to : 
grow th, m anagem ent, and production o f 
tim b e r; flood co n tro l; s o il co n serva tio n ; 
erosion co n tro l; and w atershed and stre a m  
channel p ro te c tio n ." 34/

A fte r  m aking these f ilin g s , F o re s t  S e rv ic e  
personnel worked to q u a n tify  the am ount 
o f w ater needed in the stre a m s o f the 
N a tio n a l F o re s ts  w ith in  Colorado in order 
to move the sed im ent and m ain ta in  chan­
n el in te g rity . In N ovem ber, 1984, they 
su bm itted  the f i r s t  'a t  o f num bers to the 
W ater C o u rt w ith ju r isd ic t io n  o ver w ater 
m a tte rs  in the n orth eastern  portion  o f the 
s ta te . 35/ These c la im s  were o f the sam e 
b asic  nature as those seen in W yoming, 
re f le c t in g  large q u a n tit ie s  fo r in stream  
flow s during the spring ru n o ff season and a 
sm a lle r  baseflow  com ponent during the 
rem ain der o f the y e a r. A s was feared  by 
many Colorado w ater u sers, the c la im s  
also amounted to a v a s t  p ercentage o f the 
to ta l ru n o ff a va ila b le  fo r d iversio n  from  
the fo re st lands.

The S ta te  o f Colorado and other o b je cto rs 
to the instream  flow  filin g s  are a tte m p t­
ing to win th is Round Tw o w ithout g ettin g  
bogged down in the s c ie n t if ic  a sp e cts o f 
the channel m aintenance th eory. In stead  
o f h iring  hydro lo g ists fo r e xp e rt w itn esses 
and gearing up for p ro tra cte d  lit ig a t io n  on 
the m e rits  o f in stream  flo w s' ro le  in

32/ Id. a t 49.
33/ S tip u la tio n  in C iv i l  No. 4993, supra.
34/ E .g ., In  the M a tte r o f  the A p p lica tio n  o f W ater R ig h ts  o f the U n ited  S ta te s  o f

A m e ric a  in W ater D iv is io n  No. 2, C ase  No. 81CW 220, d is t r ic t  C o u rt, W ater 
D iv is io n  No. 2, S ta t  j  o f Co lorado .

35/ E .g ., Amended A p p lica tio n  fo r  C o n firm a tio n  o f R e se rv e d  W ater R ig h ts  in B o u ld er,
G ilp in , and L a r im e r  C o u n ties, C a se  No. W -8439-76, D is tr ic t : C o u rt, W ater D iv is io n  
No. 1, S ta te  o f Co lorado.
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sed im en t tran sp o rt and channel m ainten ­
ance, the s ta te  has f ile d  a m otion for 
su m m ary judgm ent. In the m otion, the 
s ta te  a sse rts  th at even i f  the s c ie n t if ic  
theory is  v a lid , no in stream  flo w s rig h ts 
fo r sed im ent tra n sp o rt can be estab lish ed  
under the re se rve d  rig h ts d o ctr in e . Th e  
argum ent focuses on the Colorado 
Suprem e C o u rt holding in U n ite d  S ta te s  v . 
D enver, 26/ th at C on g ress intended th at 
the N atio n a l F o re s ts  be estab lish ed  in 
order to p ro te c t and prom ote use o f the 
w ater from  the fo re s t  lands - -  a goal th at 
would in many in sta n ce s be hindered by an 
in stream  flow  re se rva tio n  th at p reclu des 
use o f the la w fu l re se rv o irs  and d itch e s 
estab lish ed  w ith in  the fo re s t  boundaries.

Although there has been som e d iscussion  
o f possib le  subordination o f  the in stream  
flow s to e x istin g  w ater d iv e rs io n s w ith in 
the N a tio n a l F o re s ts  uf C o lo rad o , the 
U n ited  S ta te s  has made i t  c le a r  th at i t  is  
not w illin g  to consider the broad-brush  
subordination th at was s t ip u la te d  to in 
W yoming. Th e  F o re s t  S e r v ic e  stands 
ready to c a rry  i t s  s c ie n t if ic  m ethodology 
and leg a l th eo ries to co u rt in an a tte m p t 
to obtain re se rve d  in tream  flow  rig h ts  in 
Co lorado —  and throughout the W est. 37/

A L T E R N A T IV E S
TO  L IT IG A T IO N

In lig h t o f the re ce n t d eve lop m en ts in the 
re se rve d  rig h ts d o ctrin e  in the Suprem e 
C o u rt, it  is  doubtfu l th at the U nited  
S ta te s  w ill be ab le to o verco m e the leg a l 
hurd les i t  fa ce s in obtain ing N a tio n a l 
F o re s t  instream  flow rig h ts . F i r s t ,  the 
C o u rt has made i t  c le a r th a t fe d e ra l 
reserved  w ater r ig h ts m ust r e f le c t  the 
in te n t o f C ongress, e ith e r expressed  or 
im p lie d . The U .S . w ill have a d if f ic u lt

tim e  convincing  the C o u rt th at a re se rv a ­
tion o f m ore than h a lf the w ater o f the 
N atio n a l F o re s ts  would have been 
acqu iesced  to by the 1897 C o n g ress, even 
i f  the le g is la to rs  had been aw are o f the 
need fo r such in stream  flow s in o rd er to 
m ainta in  the stre a m  channels. Such  a 
conclusion is  d ire c t ly  co n tra ry  to the 
expressed  in te n t o f C ongress to allow  
W estern w ater u sers to ca p tu re  and d iv e rt  
w ater w ith in  the fo re s t  lands.

Th e U n ited  S ta te s  w ill a lso  fa c e  the 
standard  o f "m in im a l need" se t  fo rth  in 
C a p p a e rt. In U n ited  S ta te s  v . New 
M exico , the C o u rt re s ta te d  and re fin e d  
th is  stan d ard  regard ing when, and how 
m uch, w ater can be deem ed re se rve d :

"W h ile  many o f the contours o f what has 
com e to be ca lle d  the 'im p lie d - 
re s e rv a t io n -o f-w a te r  d o ctrin e ' rem ain  
u n sp e c ifie d , the C o u rt has re p e a te d ly  
em phasized th at C o n g ress re se rve d  'o n ly  
th at am ount o f w ater n e ce ssa ry  to f u l f i l l  
the purpose o f the re se rv a tio n , no m o re .' 
[C ite s  o m itte d .] Each  tim e  th is C o u rt has 
applied the 'im p lie d -re s e rv a t io n -o f-w a te r  
d o ctr in e ,' i t  has c a re fu lly  exam ined  both 
the a sse rte d  w ater r ig h t and the s p e c if ic  
purposes fo r w hich the land was re se rv e d , 
and concluded th a t w ithout the w ater the 
purposes o f the re se rva tio n  would be 
e n tire ly  d e fe a te d ." 38/

Can the U .S . a c tu a lly  show th a t without, 
the requested  in stre a m  flo w s, the N a tio n a l 
F o re s t  purposes w ill  be d e feated ? Probab­
ly  not. W ithout the re se rve d  in stream  
flow  rig h ts , w ater u sers w ill s im p ly  be 
ab le to contin ue sto rin g  and d iv e rtin g  
ru n o ff from  w ith in  the fo re s t  boundaries 
—  a re su lt  th at is  a c tu a lly  co n s is te n t w ith 
the re se rv a tio n 's  purposes ra th e r than

36/ Supra , a t n. 27.
37/ The U nited  S ta te s  has re c e n t ly  f ile d  s im ila r  c la im s  in g en era l stre a m  a d ju d ica tio n s 

in U tah , and has begun n eg o tia tin g  w ith o f f ic ia ls  in M ontana regard ing  re se rve d  
instream  flow s in the a re a s 's  N a tio n a l F o re s t .

38/ 438 U .S . a t 700.
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contrary to them . I t  w ill indeed ta ke  a S e rv ic e  (through the S e c re ta ry  o f A g r ic u l-
com pelling argum ent by U .S . a tto rn e y s to tu re) for co n stru ctio n  p ro je c ts  w ithin
convince the C o u rt to ru le  o th erw ise . fo re s t  boundaries:

)

The fa c t  th at the F o re s t  S e rv ic e  is u n like ­
ly  to p re v a il under the re se rve d  r ig h ts  
doctrine does not negate the im p o rtan t 
issues ra ised  by it s  c la im s . In many p a rts  
o f the W est, the prob lem s w ith stre a m  
channel degradation a re  in c re a s in g ly  
evident as spring ru n o ff floods out o f 
clogged beds. Such flooding re s u lts  in 
property damage as w ell as in w aste o f 
precious w ater as i t  spreads out o f it s  
banks and is  consumed or evaporated  
n o n b e n e fic ia lly . Such damage and w aste 
is o f growing concern to w ater p lanners in 
W estern s ta te s , and w ill req u ire  se rio u s 
a tte n tio n  in the com ing y e a rs .

The leg a l fram ew ork a lre a d y  e x is ts  in 
which both the s ta te s  and the F o re s t  
S e rv ic e  can work to m itig a te  th is prob lem . 
In areas where the flooding, w ater q u a lity , 
and w aste problem s are id e n tifie d  in the 
N a tio n a l F o re s t, the U nited S ta te s  could 
work c o o p e ra tiv e ly  with the s ta te s  to 
obtain the n ecessary in stream  flo w s to 
p reven t aggravation o f the problem . Many- 
W estern s ta te s  a lread y have in stream  flow  
program s in p lace  which can accom m odate 
such needs to p ro te c t the n a tu ra l s tre a m  
environm ent. In ad d itio n , co o p e ra tive  
e f fo r ts  could be in it ia te d  w ith the w ater 
users and p ro p erty  owners who are  being 
a d ve rse ly  im pacted  by the channel c lo g ­
ging p ro b lem .

Th e F o re s t  S e rv ic e  does not, how ever, 
need to re ly  on o th ers' good fa ith  alone in 
order to pursue it s  goals under e x is tin g  
law . I f  F o re s t S e rv ic e  personnel id e n t ify  
s tre a m s in which ad d itio n a l d ive rs io n s w ill 
cause channel degradation p ro b lem s, they 
have the auth o rity  to m ake the deve loper 
accom m odate in stream  flow s through 
a d m in is tra t iv e  p e rm ittin g  p ro cesses. Th e  
co u rts have long recogn ized  the v a lid ity  o f 
sp e c ia l use p e rm its  issued by the F o re s t

"B ro ad  a u th o rity  is  co n ferred  by 
16 U .S .C .A . §§ 497 and 551 for the S e c re ­
ta ry  to issue use p e rm its  under such 
reg u latio n s as he m ay m ake and upon such 
te rm s and cond itions as he m ay deem 
proper. T h is  g ran t o f a u th o rity  seem s 
c le a r ly  v a lid  in view  o f C ongress' power 
over pub lic  lands and the conditions th at 
may be on th e ir u se ." 39/

In 1976, Congress d ire c t ly  addressed the 
issuance o f p e rm its  in the N a tio n a l F o r ­
e sts asso c ia te d  w ith r ig h ts -o f-w a y  fo r 
w ater deve lopm ents. Under 16 U .S .C . § 
1761(a)(1), the S e c re ta ry  is  au th orized  to 
"g ra n t, issue or renew r ig h ts -o f-w a y  o ve r, 
under, or through such lands fo r re s e r ­
v o irs , ca n a ls , d itch e s , f lu m e s, la te ra ls , 
p ipes, p ip e lin e s , tunnels, and othei > c i l i -  
t ie s  and sy ste m s fo r the impour r '- ;e n t ,  
sto rag e , tra n sp o rta tio n , or d is t r ib i n o f 
w a te r ."  I t  is  un law fu l fo r a w a t ; dev­
eloper to proceed w ithout such a M -rm it 
and the S e c re ta ry  m ay deny i t  a  the 
requested r ig h t-o f-w a y  would d e fe a t the 
p rim a ry  purpose o f the fo re s t  re se rva tio n . 
A lso , 16 U .S .C . § 1765(a)(ii) p laces an 
a f f irm a t iv e  duty on the S e c re ta ry  to 
in co rp o rate  into the rig h t-o f-w a .. " te rm s  
and conditions which w ill m in im ize  
damage to . . . f ish  and w ild life  h a b ita t 
and otherw ise  p ro te c t the en v iro n m en t." 
Su bsectio n  (b) fo llo w s by granting to the 
S e c re ta ry  the a b ility  to design ad d itio n a l 
te rm s and cond itions fo r the p ro te ctio n  o f 
the fe d e ra l lands and the public  in te re s t  
th ere in .

A p p lica tio n  o f these e x is tin g  powers could 
fa c i l i t a t e  s it e -s p e c if ic  so lu tio n s in 
N a tio n a l F o re s t  a re a s where ad d itio n a l 
d ive rs io n s w ill ag g ravate  channel degrada­
tion prob lem s. Th e  F o re s t  S e rv ic e  could 
w rite  into the r ig h t-o f -w a y  p e rm it sp e c i­
f ic  re q u ire m e n ts fo r m inim um  bypasses o f

♦

39/ Sabin v. B u tz , 515 F .2 d  1066 (10th C ir .  1975).
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stre a m flo w  th at are needed to p ro te c t the 
stre a m  environm ent. Id e a lly , these could 
be developed in cooperation w ith  s ta te s  
and lo c a l w ater u sers. But i f  lit ig a t io n  
w ere to follow  th at a tta c k s  the channel 
m aintenance theory upon which the in­
stre a m  flow le v e ls  a re  p red ica ted , the 
F o re s t  S e rv ic e  would c a rry  a d m in is tra t iv e  
presum ptions o f v a lid ity  into t r ia l ,  instead 
o f the heavy burden o f overcom ing the 
hurd les i t  fa c e s in the cu rre n t reserved  
r ig h ts  lit ig a t io n .

C O N C L U S I O N

I t  m ay be na ive  to b e lie ve  th at the U n ited  
S ta te s  would forego it s  ongoing c la im s  fo r 
re se rve d  instream  flow  rig h ts in order to 
c o o p e ra tiv e ly  address a problem  facin g  
the W estern s ta te s . Th e  fe d e ra l lit ig a n ts  
a re  m o tiva ted  by an honest b e lie f  th at 
they have a va lid  c la im  worth pursuing in 
co u rt. One can hope, how ever, th at the 
s ta te s , w ater u sers, and the fe d e ra l 
governm ent w il l  soon com e tog eth er tc  
assess th is problem  o f channel degradation 
and the w aste and damage i t  can cause. 
G overnm ent law ye rs and e xp ert w itn esses

m ay sh o rtly  expend hundreds o f thousands 
o f ta x  d o lla rs , both fe d e ra l and s ta te , in 
order to pursue a d ve rsa ry  le g a l p o sitio ns 
on what is  a c tu a lly  a m utual p ro b lem .

Such money could be used instead  to begin 
so lv in g  th is problem  th at the F o re st 
S e rv ic e  has brought to lig h t through it s  
c la im s . O n site  p ro je c ts  could be funded in 
order to a lle v ia te  p ast dam age to n atu ra l 
stre a m  channels. L ik e w ise , a d m in is tra t iv e  
a c tio n s can be in it ia te d  through the e x is t ­
ing le g a l fram ew o rk ( i .e . ,  r ig h ts -o f -w a y  
p e rm its  and s ta te  in stream  flow  program s) 
to m it ig a te  fu tu re  channel degradation 
prob lem s w here n e ce ssa ry .

I t  is  probable th at the m om entum  o f 
lit ig a t io n  in Co lorado  w ill  p re v e n t such a 
re fo cu sin g  o f re so u rce s th ere . B u t as 
Round Tw o o f the b a tt le  fo r in stream  
flo w s in the N a tio n a l F o re s ts  s p ills  o ver 
into o ther s ta te s , those resp o n sib le  fo r 
w ater re so u rce s —  on both s ta te  and 
fe d e ra l le v e ls  —  should co n sid er the 
a lte rn a t iv e s  a v a ila b le  fo r i t s  p ro te c tio n , 
m anagem ent, and use.

A T T O R N E Y  P O S I T I O N S  A V A I L A B L E

Th e  Colorado S ta te  A tto rn e y  G e n e ra l's  O ff ic e  has openings fo r up to a dozen q u a lifie d  
a tto rn e y s w ith  a m inim um  o f two y e a rs lit ig a t io n  exp e rien ce  fo r fe d e ra l d is t r ic t  co u rt 
hazardous w aste lit ig a t io n . P le a se  send a resum e and w ritin g  sam p le  to : J a n e t L .  M ille r  
O ff ic e  o f the A tto rn e y  G en era l, 1525 Sherm an S t r e e t ,  D en ver, CO  80203.
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BILL SHEFFIELD, GOVERNOR

□ POUCH 7-028 
ANCHORAGE, ALASKA 99510 
PHONE: (907) 276-2653

□ 794 UN IVERSITY AVENUE, BASEMENT 
FA IRBANKS, ALASKA 99701

* P.O. Box 772116
Eagle River, Alaska 99577 
Phone: (907) 688-3555

The Honorable Arliss Sturgulewski 
Alaska State Senate 
2957 Sheldon Jackson Street 
Anchorage, AK 99508

Dear Senator Sturgulewski:

Enclosed is an updated 1985-1989 copy of the Alaska Water Resources Evaluation 
(AWARE) 5-Year Plan, compiled by the U.S. Geological Survey and the Alaska 
Division of Geological and Geophysical Surveys. This cooperative effort is 
updated annually in order to accurately summarize the water resources related 
programs being conducted, and those that are needed, throughout the State of 
Alaska.

Demand for water resources data are increasing yearly. There never are enough 
data. Persons using the hydrologic information generated by the AWARE 
program, or those needing data not addressed, are encouraged to suggest 
changes to us. Current budgetary cutbacks threaten completion of some 
projects and tasks outlined in this plan in spite of increased efficiency of 
the DNR water resources hydrologists.

Sincerely,

IJ Q jJ I x a . ^

William E. Long
Chief, Water Resources Section 
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INTRODUCTION

"One could w r i t e  the s to ry o f man's growth in terms o f h is ep ic concerns
v h wate r. Through the ages people have e le c te d o r been compelled to

'e  in  reg ions where water was e i t h e r d e f i c i e n t in amount, i n f e r i o r  in
‘. i t y ,  or e r r a t i c  in  behav io r (Ye t) people have always p re fe r re d  to

meet t h e i r  water troub les head on ra th e r than q u i t th e i r  p laces o f abode
and in d u s t r y , and app lied t h e i r  c re a t iv e  im ag ina t ion and u t i l i z e d
t h e i r  s k i l l s  to f in d , develop, and ma in ta in s u i ta b le  wa te r
s u p p l ie s We must pool our e f f o r t s  i f  we expect to app ly app ro p r ia te
and durab le p re s c r ip t io n s fo r our water i l l s . "

(excerpLs from "The S to ry o f Water as the S to ry 
o f Man," by Bernard Frank, in U.S. Dept, o f 
A g r ic u l tu re  Yearbook, 1955)

The Alaska Department o f Natura l Resources, D iv is io n  o f Geo log ica l and Geophysical 
Surveys (DNR-DGGS), and the U.S. Geolog ica l Survey, Water Resources D iv is io n  (USGS- 
WRD) have developed a sta tew ide program fo r wa te r-da ta c o l le c t io n  and hyd ro lo g ic 
s tu d ie s ca l le d AWARE (Alaska Water Resources E v a lu a t io n ) . Th is document is  a 
summary o f the cu r re n t and proposed fu tu re (th rough 1989) p lan fo r h yd ro lo g ic bas ic 
data c o l le c t io n  ar study a c t i v i t i e s  in  Alaska by these two agencies and w i l l  help 
de f in e the Statew ide Na tu ra l Resources Plan. Reference to re 'a te d a c t i v i t i e s  and 
programs o f o th e r agencies and in s t i t u t i o n s  (Fede ra l, SLate an t M un ic ip a l) is  a lso 
in c lu d e d .

I t  is  emphasized th a t th is  is a p lan , and th a t accomplishment o f i t s  g o d s  and 
o b je c t iv e s (p. 6 -7 ) w i l l  depend on the continued support and p a r t i c i p a t i o n  —  in 
terms o f fund ing and a va i la b le personnel —  o f a l l  agencies in vo lv e d . These 
fa c to rs a re , o f course, sub jec t to changing economic c o n d i t io n s , p r i o r i t i e s ,  and 
p o l i c y  dec is ions a t a l l  le v e ls o f government.

Water Resources Data

A lthough a t f i r s t  glance A laska 's r iv e r s , lakes , snow f ie ld s , g la c ie r s , and even 
muskeg and wet tundra areas seem to o f f e r  "w a te r , water everywhere", a useable 
supp ly may not be a va i la b le a t a given time and p lace —  w in te r on the No rth Slope, 
f o r example. Too much wafer a t the "wrong" time and p lace means f lo o d in g . Water 
may not be o f s u i ta b le  q u a l i t y  fo r i t s  in tended use or may be sub je c t to con­
tam ina t io n . A vo id ing , or a t le a s t lessen ing the e f f e c t o f such problems, even in 
the presence o f abundant wate r, requ ire s an unders tand ing o f the wate r resource - -  
i t s  occurrence, movement, and a v a i l a b i l i t y  - -  as w e l l as p lann ing and management o f 
i t s  use. The bas is fo r th a t understand ing is  an adequate bank o r s to re o f water 
resources d a ta .

Water resources data are needpd to e f f e c t i v e l y  p lan fo r and manage uses o f watt 
such as p r i v a te , m un ic ip a l , commercial, and in d u s t r i a l supp ly ; re c re a t io n a l 
a c t i v i t i e s ;  h y d ro e le c t r ic  power gene ra t io n ; i r r i g a t i o n ;  p la ce r m in ing ; and numerous 
o th e r a c t i v i t i e s .  Water data are analyzed to develop c r i t e r i a  f o r  the p ro te c t io n  
o f aqua t ic environments th a t support A la ska 's a l l - im p o r t a n t commercial and rec rea -

1



t i o n a l f is h e r ie s  and to p re d ic t the probab]'* occurrence and s e v e r i t y  o f h yd ro lo g ic 
hazards such as f lo o d s , e ro s io n , and drou a t . Measurements and obse rva t io ns o f 
h yd ro lo g ic fea tu re s and phenomena - -  g la c ie r s , ic in g s , pe rm a fro s t , ice - jam  and 
g la c ie r - o u tb u r s t f lo o d in g —  unique to A r c t i c  reg ions , and thus common in  A laska , 
are c r i t i c a l  to the e f f e c t i v e  u t i l i z a t i o n  o f the S ta te 's  water resources .

The U.S. Geo log ica l Survey f i r s t  s ta r te d  sys tema t ic c o l l e c t i o n  o f h yd ro lo g ic data 
in  Alaska T e r r i t o r y  in  the la te  1940's and the Water Resources D iv is io n  o f the USGS 
dominates Alaskan wate r data c o l le c t io n  today. A f t e r sta tehood , the D iv is io n  o f 
Geo log ica l and Geophysical Surveys (DGGS) o f the Alaska Department o f N a tu ra l 
Resources became the Alaskan equ iva le n t o f the USGS and is  the designa ted S ta te 
agency respons ib le f o r  wa te r-resou rces data c o l le c t io n .

Agencies a t a l l  le v e ls o f government, u n iv e r s i t ie s  and t h e i r  assoc ia ted i n s t i t u t e s ,  
many p r iv a te  e n te rp r is e s , and in d iv id u a ls  must have adequate in fo rm a t io n about 
wa te r resources to conduct t h e i r  a c t i v i t i e s .  A p r im a ry user o f wate r data is  the 
D iv is io n  o f o f Land and Water Management o f DNR, the agency respons ib le f o r  a d ju d i ­
c a t io n  o f wate r r ig h t s  and management o f water use in  A laska . Coo rd in a t io n o f 
wa te r -da ta c o l le c t io n  and management has become a major concern. Th is p lan is  a 
response to th a t concern.

AWARE 5-Year P lan

The AWARE 5-yea r p lan complements and de f ines the DNR Statew ide Na tu ra l Resources 
Plan which sets our Water Resources Inven to ry and Water Management goals and ob je c ­
t i v e s . A Memorandum o f Agreement between USGS-WRD and DNR-DGGS s ta te s the need fo r 
a comprehensive program to p rov ide fo r the coo rd in a t io n o f wa te r -da ta c o l l e c t i o n  
and water resources study a c t i v i t i e s  in  A laska. The Memorandum s p e c i f ie s  th a t a 
5 -yea r p lan fo r such a program be prepared , reviewed and updated annua l ly .

Th is p lan has been prepared by DNR and WRD h yd ro lo g is ts and water managers using 
in p u t from o th e r S ta te and Federal agencies, p a r t i c u l a r l y  Alaska D iv is io n  o f Land 
and Water Management. The prog ress , s ta tu s , and fu tu re  needs fo r data c o l l e c t i o n  
and hyd ro lo g ic s tu d ie s in Alaska were p rim ary co n s id e ra t io n s . S ta te and Federa l 
agencies d i r e c t l y  invo lved in w a te r - re la te d a c t i v i t i e s  or in need o f or us ing water 
data have been con tac ted . Responses from those agenc ies , along w ith the re s u l t s  o f 
the j o i n t  USGS-DGGS review o f the AWARE program, have been inco rp o ra te d in th is  
rev ised 5 -yea r p lan . 1/

Unique aspects o f Alaskan water resources have been inc luded in  the p la n . Mid­
w in te r r i v e r  ove r f low ic in g , ice - jam f lo o d in g du r ing sp r in g breakup, snow surveys 
ovei 20 degrees o f la t i t u d e , the e f f e c t o f g la c ie rs  and ou tb u rs t f lo o d in g  on 
stream flow c h a ra c te r i s t i c s , a na ly s is o f permafros t t e r r a in  and i t s  re la te d 
hyd ro logy , and the in te ra c t io n s between g la c ie rs and volcanoes are examples o f 
h yd ro lo g ic a l sub je c ts which are ra r e ly  found elsewhere in the Un ited S ta te s . In

1/ Due to the schedule se t fo r is su in g th is  document, c o n t r ib u t io n s and /o r updates 
were no t rece ived fo r a l l  agencies. The Responsible Agency shown in the Related 
Programs sec t ions should be contacted fo r fu r t h e r d e t a i l s  on programs l i s t e d  or 
fo r in fo rm a t io n on o th e r ongoing o r proposed p ro je c ts .
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the S ta te o f Washington cons ide rab le a t te n t io n  is pa id to snow and 
g la c ie r ice as im po rta n t pa r ts o f the hyd ro lo g ica l cyc le . In Alaska we must focus 
even more on these aspects . ( In  A p r i l 1985, a "Workshop on Alaska Hydro logy: 
Problems Related to G la c ie r iz e d Bas in s , " organized by the U n iv e r s i t y  o f A la ska 's 
Geophysical I n s t i t u t e ,  brought to ge th e r s c ie n t i s t s  from Alaska and o th e r s ta te s , 
Canada, and seve ra l European c o u n t r ie s . ) Future re v is io n s o f t h i s  p lan w i l l  
undoubtedly g ive in c re a s in g emphasis to unique Alaskan processes.

Plan Revis ion

A fundamental p a r t o f the AWARE program is the development and imp lementa tion o f a 
p lan to f u l f i l l  the data and in fo rm a t io n needs o f a l l Alaska water users . In o rde r 
to be success fu l, the program must in c lu de in p u t from a l l  groups or in d iv id u a ls  who 
need or use water o r water da ta . P a r t i c ip a t io n  in the con t in u in g re v is io n  o f and 
comments on th i s  p lan are welcomed by the DGGS and USGS. Suggestions fo r a d d i t io n s 
o r o the r changes should be brought to the a t te n t io n  o f :

C h ie f , Water Resources Section D i s t r i c t  Ch ie f
DNR/DGGS USGS/WRD
P.O. Box 77-2116 4230 U n iv e rs i ty  D r iv e , S u ite 201
Eagle R iv e r , AK 99577 Anchorage, AK 99508-4664
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ALASKA’ S WATER RESOURCES

G la c ie r ice covers 17,000 square m ile s in  A laska , about 5 percen t o f the t o t a l area 
o f the S ta te . However, seasonal snow forms a veneer on most o f A1aska fo r o n e -h a l f 
to th re e -q u a r te rs o f the yea r, and the fre e z in g and thawing o f wate r a f f e c t v i r ­
t u a l l y  a l l  o f the S ta te to some e x te n t .

Surface Water

Surface waters o f Alaska in c lude many la rg e r iv e r s . The Yukon R ive r ranks f i f t h  in 
s iz e in  the United S ta te s , and s ix  Alaskan r iv e r s  (Yukon, Copper, S t ik in e , Sus itna , 
Kuskokwim, and Tanana) are among the 30 la rg e s t U.S. r iv e r s . G la c ia l sources fo r 
most Alaskan r iv e r s  cause im po rta n t h yd ro lo g ic consequences in  a d d i t io n  to the 
heavy loads o f g la c ie r - d e r iv e d  s i l t  c a r r ie d by the g la c ia l %ams. For example, 
even a small amount o f g la c ie r -c o v e re d area in a dra inage bas in can have a major 
e f f e c t on the amount and t im ing o f ru n o f f .

Alaskan lakes are so numerous th a t they are e s s e n t ia l l y  uncounted. Lake I l iam na , 
A la ska 's la rg e s t , has a su rface area o f 1,000 square m ile s . Springs occur th rough ­
out the S ta te - -  as innumerable sma ll seeps and as warm o r m ine ra l waters th a t 
suppo rt re c re a t io n a l cen te rs . On the North Slope, f low  from la rg e spr ings produces 
widespread ic in g s in w in te r .
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Ground Water

Ground water is  an untes ted resource in most o f A laska , but in many areas p o te n t ia l 
development o f the resource fa r exceeds cu r re n t use. Ground-water cond it io n s are 
h ig h ly  v a r ia b le : major a q u i fe rs are present in  the a l lu v ium  o f la rge r i v e r  v a l le y s
(Yukon, Tanana, Kuskokwim, S u s i tn a ) , in  g la c ia l outwauh depos its under coas ta l 
basins (Cook I n l e t )  and v a l le y s (Seward and Juneau), and i )  carbonate bedrock o f 
the Brooks Range. In many areas , however, the f in e -g ra in e d m a te r ia l o f g la c ia l and 
g la c ia l - l a k e  depos its and poo r ly permeable conso lid a ted rocks o f f e r  a much less 
prom is ing ground-water p o t e n t ia l . In a d d i t io n , the recharge , d ischa rge , movement, 
and thus the a v a i l a b i l i t y  o f ground water over much o f the i n t e r i o r ,  western , and 
no r the rn pa r ts o f the S ta te and on the f la n k s o f the Alaska Range are re s t r i c t e d  by 
permafros t - -  permanently frozen ground.

Water Q ua l i ty

The q u a l i t y  o f Alaskan waters is  g e n e ra l ly accep tab le f o r  most uses. However, 
a va i la b le  data do in d ic a te  n a tu r a l l y  o ccu r r in g problems such as suspended sediment 
in  g la c ie r - f e d  streams, and s a l t -w a te r in t r u s io n s and undes irab le concen tra t ions o f 
i ro n  o r a rsen ic in ground wate r a t va r io u s lo c a t io n s . A few ins tances o f lo c a l , 
man-caused water p o l l u t i o n  have been id e n t i f i e d .



ALASKA WATER RESOURCES EVALUATION

5-YEAR PLAN 

1985 - 1989

LONG-RANGE GOAL

The AWARE goa l is  to p rov ide water resource in fo rm a t io n  and unders tand ing needed by 
lo c a l , S ta te , and Federal agencies, and by in d u s t r y  and the genera l p u b l ic , f o r 
u t i l i z a t i o n  and management o f A la ska 's wa te r resources f o r  the b e n e f i t o f the 
people o f Alaska through the conduct o f wa te r - re sou rce s in v e s t ig a t io n s ; and the 
c o l le c t io n  and d issem ina t ion o f these water resources da ta .

OBJECTIVES

This water resources eva lu a t io n program is  comprised o f th ree main elements. The 
f i r s t  is  to p rov ide and improve the S ta te -F ede ra l Water Data and In fo rm a t io n 
System, through c o l l e c t i o n , a n a ly s is , and d is sem in a t io n o f wa te r d a ta . The second 
element inc ludes a rea l in v e s t ig a t io n s , a p p ra is a ls , and app l ie d research re la te d to 
d e f in in g  and re s o lv in g s p e c i f i c  water resource problems. The t h i r d  element is  to 
coo rd ina te water data a c q u is i t io n  among S ta te , Fede ra l , and lo c a l agencies. The 
major o b je c t iv e s o f each o f these components fo l lo w :

A . S ta te -F ede ra l Water Data and In fo rm a t io n System 

Ob jec t iv es :

1. To c o l l e c t , on a systema tic bas is , data needed fo r the co n t in u in g determ ina­
t i o n  and eva lu a t io n o f the q u a n t i ty , q u a l i t y ,  and use o f A la ska 's water 
resou rces .

2. To d issem ina te water data and re s u l ts o f in v e s t ig a t io n s  and research through 
re p o r ts , maps, computerized in fo rm a t io n se rv ic e s , and o th e r forms o f p u b l ic 
re lease .

B. Water Resources A rea l In v e s t ig a t io n s , Problem A pp ra is a ls , and App lied Research 

O b je c t iv e s :

1. To conduct a n a ly t ic a l and in t e r p r e t i v e  wate r resource app ra is a ls desc r ib ing 
the occurrence, a v a i l a b i l i t y ,  and the p h y s ic a l , chem ica l, and b io lo g ic a l 
c h a ra c te r i s t i c s  o f surface and ground wa te r .

2. To p rov ide s c i e n t i f i c  and te chn ic a l a ss is ta nce in  hyd ro logy to o the r S ta te , 
Fede ra l, and lo c a l agencies.

3. To conduct p rob lem -o r ien ted research in  h y d ra u l ic s , hyd ro log y , and re la te d 
f ie l d s  o f sc ience , to improve the s c i e n t i f i c  bas is f o r in v e s t ig a t io n  and 
measurement techn iques , and to understand hyd ro lo g ic systems s u f f i c i e n t l y  w e l l 
to p re d ic t t h e i r  response to s t re s s , e i t h e r n a tu ra l o r man-made.
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C . Coordinate Water Data Acquisition

O b je c t i re:

1. To coo rd ina te the a c t i v i t i e s  o f S ta te and Federal agencies in the a c q u is i t io n  
o f water data fo r streams, lakes , re s e rv o i r s , e s tu a r ie s , and ground wate r. 
(The D iv is io n  o f Geo log ica l and Geophysical Surveys has s ta tu to r y  a u th o r i t y  
[AS 41.08] f o r coo rd in a t io n o f wa te r-da ta c o l le c t io n  by Sta te agencies. The 
U.S. Geo log ica l Survey has such r e s p o n s ib i l i t y  regard ing Federal agencies 
under the p ro v is io n s o f 0MB C ir c u la r A -67 .)

APPROACH

In d iv id u a l d a ta - c o l le c t io n  a c t i v i t i e s  and p ro je c ts w i th in  the AWARE program, and 
t h e i r  more s p e c i f i c  purposes and o b je c t iv e s , r e f l e c t the t r a n s la t io n  o f the o v e ra l l 
goals and o b je c t iv e s l i s t e d  above in to  a proposed implementa tion p lan fo r the 
pe r io d 1985-1989. The p ro je c ts are l i s t e d  and described in  the fo l lo w in g  pages.

For management purposes, D iv is io n  o f Land and Water Management d iv id e s Alaska in to  
th ree reg ions ( f i g .  1): Northe rn , S ou th cen tra l , and Southeast. Data c o l le c t io n
and s tudy a c t i v i t i e s  are described fo r each reg ion and p ro je c ts w ith more w ide­
spread a p p l ic a t io n  are described under the Statew ide ca tegory .

SOUTHCE!
> Anchoragr

pCordo»*

400 MUm ^ 'T/Vs

Kodl&fc

Um adapted from U.S.titolodcd Suxvty M»p C
F ig u re  1 . -- In d e x  t o  land  and w a te r m anagem en t reg ion s .
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STATEWIDE PROGRAMS

Statew ide programs are p r im a r i l y  those a c t i v i t i e s  aimed a t ach ie v ing the o b je c t iv e s 
o f the f i r s t  major element o f the AWARE program —  the c o l l e c t i o n , a n a ly s is , and 
d issem ina t io n o f wate r data . The needs f o r such data may extend beyond the bound­
a r ie s o f a s in g le  reg ion or may no t be met w i t h in  the s o p e , a re a l e x te n t , and time 
co n s t ra in ts o f one o r more s p e c i f i c  s tud ie s o r resource a p p ra is a ls . The s e le c t io n  
o f s i te s  o r areas to be inc luded w i t h in  a p a r t i c u l a r  d a ta - c o l le c t io n  network is 
guided by the fo l lo w in g  c r i t e r i a :

a. Need - o f an in d iv id . - ', group o r agency fo r a s p e c i f i c  type o f data a t a
p a r t i c u l a r  time o r p la ce , o r f o r  a s p e c i f i c  a p p l ic a t io n .

b. A rea l coverage - geo log ic and c l im a t ic  d i f fe re n c e s in  Alaska crea te a wide 
range and v a r ie t y  o f h yd ro lo g ic cond it io n s and phenomena.

c. Represen ta t iveness - d a ta - c o l le c t io n  s i t e s  should be the h y d ro lo g ic a l l y  most 
re p re se n ta t iv e w i t h in  the area o r environment sampled. Data should have a
maximum t r a n s fe r va lue to o th e r , h y d ro lo g ic a l ly  s im i l a r s i t e s  o r areas.

A. Statew ide DNR/USGS P ro je c ts

Program Element
Responsib le Co-op 

’ 85  ’ 86 '87 '88 '89 agency(s) agency(s)

1. Surface-Water S ta t io n s USGS Many
agencies

2. Ground-Water S ta t io n s

3. V /a te r-Q ua l i ty S ta t io n s

F

F

F

F

F

F

F

F

F

F

USGS

USGS

DGGS

USF3/DF&G/ 
DGGS/DEC

4. Sediment S ta t io n s USGS APA/USCE/
DGGS/DEC

5. Alaska Water-Use Data System F F F F F DLWM USGS

6. R ive r N a v ig a b i l i t y  F F F F F DLWM DGGS
Surveys

7. Water R igh ts Adv iso ry F F F F F DLWM DGGS

8. Water Resources Data F F F F F DGGS/DLWM/
System USGS

9. Land D isposa l Review DLWM DGGS
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A. S ta tew ide DNR/USGS P ro je c ts 

Program Element

— Continued

'85 '86 ’ 87 '88 '89
Responsible
agency(s)

Co-op
agency(s)

10. Basinwide A d ju d ic a t io n 
Techn ica l Support

P P P P P DLWM DGGS

11. Dam Safe ty F F F F F DLWM DGGS

12. Instream Flow Ana ly s is F F F F F DLWM DGGS

13. Community Ass is tance P P

F - funded a t p re sen t ; fund ing a n t ic ip a te d  
P - proposed, funds needed 
C - completed

P P P DGGS DLWM

1. SURFACE-WATER STATIONS

A network o f 104 continuous gaging s ta t io n s (see ta b le 1, p. 10 to 14) and 65 c re s t 
stage s ta t io n s ( f i g s . 2 and 3) equipped w ith water stage reco rde rs , peak stage 
in d ic a to r s , as w e l l as p e r i o d i c a l l y  observed w a te r - le v e l in d ic a to rs ( s t a f f  p la te s ) 
p rov ides in fo rm a t io n on lake le v e ls and on stream flow , in c lu d in g f lo od he igh ts and 
d ischa rges . Recorded o r observed va lues o f stream stage (wate r le v e l ) are used in 
con ju n c t io n w ith p e r io d ic  f i e l d  measurements o f d ischarge to compute f low on a 
d a i l y  b as is . Data c o l le c te d as p a r t o f the AWARE plan augment the USGS C o l le c t io n  
o f Basic Records (CBR) program. These data are used in p lann ing , des ign ing and 
ope ra t in g wa te r -supp ly systems and h y d ro e le c t r ic  f a c i l i t i e s ,  des ign ing stream 
cross ings (p ip e l in e s , b r id ge s , c u lv e r t s ) , and assess ing env ironmenta l impacts o f 
such s t ru c tu re s o r f a c i l i t i e s .  On a re a l - t im e bas is , these data are used to p ro ­
v ide f lo o d warn ings , cu r re n t r i v e r  cond i t io n s (n a v ig a t io n s a fe ty ) , and fo re cas ts 
f o r  commercial and re c re a t io n a l a c t i v i t i e s .

2. GROUND-WATER STATIONS

A network o f obse rva t io n w e l ls ( f i g .  4) prov ides data on ground-water le v e l f l u c ­
tu a t io n s . W a te r - le v e l data in d ic a te  the s ta tu s o f ground water in s to rage , changes 
in s to rage due to development (pumping), e f fe c ts  o f land-use changes (c le a r in g  and 
a r t i f i c i a l  d ra in age ) , and probab le base f low o f h y d ra u l i c a l l y  connected streams 
nearby. Continued ope ra t io n o f the network w i l l  p rov ide long -te rm records fo r 
re g io n a l s tu d ie s th a t , in  tu rn , serve as a bas is fo r c o r r e la t io n  o f sho r t - te rm  
hyd ro lo g ic data c o l le c te d  fo r s p e c i f i c  purposes.

3. WATER-QUALITY STATIONS

Analyses o f data c o l le c te d  a t these s ta t io n s (which gen e ra l ly are a lso su r fa ce - 
wate r data s ta t io n s ) a l low  fo r c h a ra c te r iz a t io n  o f the chem ical, p h y s ic a l , and 
b io lo g ic a l p ro p e r t ie s o f su r fa ce waters o f the S ta te to (1) serve as a base from 
which many changes can be measured, and (2) pe rm it e va lu a t io n o f the s u i t a b i l i t y  o f



Table 1.--Selected hydrologic data for stations in the Alaska surface-water program.

Drainage Mean annual
Index S ta t io n area f low
no. no. S ta t io n  name (m i2) Period o f record ( f t 3/ s )

SOUTHEAST ALASKA
1 15022000 Hard ing R ive r near Wrangell 67.4 1951- 732
2 15024750 Goat Creek near Wrangell 17.3 1976- 192
3 15024800 S t ik in e  R ive r near Wrangell 19,920 1976- 56,674
4 15028300 F a rra gu t R ive r near Petersburg 151 1977- 1,574
5 15049900 Gold Creek near Juneau 8.41 1984-

6 15051008 Salmon Creek above D ive rs io n near Juneau 9.77 1982- -----

7 15052009 Lemon Creek near Mouth near Juneau 22.9 1982- -----
8 15052500 Mendenhall R ive r near Auke Bay 85.1 1965- 1,129
9 15052800 Montana Creek near Auke Bay 15.5 1965-1975, 1983 105
10 15056100 Skagway R ive r a t Skagway 145 1963- 568

11 15056560 K le h in i R ive r near Klukwan 245 1981- -----

12 15067900 Upper Mahoney Lake o u t l e t near Ketch ikan 2.03 1977- 40.3
13 15072000 F ish Creek near Ke tch ikan 32.1 1915-36, 1938- 421
14 15081580 B lack Bear Lake o u t l e t near Klawock 1.82 1980- —
15 15081995 Reynolds Creek below Lake Mellen near 

Hydaburg
5.20 1982-

16 15083500 Perk ins Creek near M e t la k a t la 3.38 1976- 34
17 15085100 Old Tom Creek near Kasaan 5.90 1949- 38.8
18 15087545 M un ic ip a l Watershed Creek near Petersburg 2.20 1978- 22.9
19 15087570 Ham ilton Creek near Kake 65.0 1972-73a, 1975-76a, 

1976-
326

20 15087590 Rocky Pass Creek near P o in t Baker 2.72 1976- 11

21 15087690 In d ia n R ive r '•.ear S itka 10.1 1980- -----
22 15101500 Greens Creek near Juneau 22.8 1978- 60.2
23 15106920 Kadashan R ive r above Hook Creek 

near Tenakee
10.2 1968-78, 1980- 63.1

24 15106980 T o n a l i te  Creek near Tenakee 14.5 1968- 96.4

See footnotes at end of table.



Table 1.— Continued

Index
no.

S ta t io n
no. S ta t io n  name

Drainage
area
(m i2) Period o f record

Mean annual 
f low 
( f t 3/ s )

25 15212000
J ''OTH-CENTRAL ALASKA 

Coppe.. R ive r near C h i t in a 20,600 1950b, 1952b, 1955- 37,670
26 15216000 Power Creek near Cordova 20.5 1913c, 1947- 250
27 15238648 Upper Nuka R ive r near Homer d 1984- —

28 15238653 Nuka R ive r near t id ew a te r near Homer d 1984- —

29 15238820 Barbara Creek near Se ldov ia 20.7 1972- 105
30 15238990 Upper B rad ley R iv e r near Homer lOd 1979- ------

31 15239000 Brad ley R ive r near Homer 54d 1955b, 1957- 434
32 15239050 B rad ley R ive r t r i b u t a r y  near Homer 9.25 1979- —

33 15239070 B rad ley R ive r near t id ew a te r near Homer 82 1983- —

34 15239900 Anchor R ive r near Anchor P o in t 137 1964-73, 1974a, 1978- 201
35 15241600 N in i l c h i k  R ive r a t N in i l c h i k 131 1963- 107

1 36 15258000 Kenai R ive r a t Cooper Landing 634 1947- 2,824e
37 15266300 Kenai R ive r a t Soldotna 2,010 1965- 5,907
38 15267900 R esu rre c t io n Creek near Hope 149 1967- 281
39 15271000 S ixm ile Creek near Hope 234 1979- —

40 15273050 Rabb it Creek a t Anchorage 15 1979-80, 1984- -  —  —

41 15273095 L i t t l e  Rabb it Creek above Goldenview 5.06 1980- ------

42 15273105
D r ive a t Anchorage 

Rabb it Creek a t New Seward Highway f 1984- ------

43 15274300
a t Anchorage 

North Fork Campbell Creek near Anchorage 13.4 1967-74a, 1974- 18.2
44 15274600 Campbell Creek near Spenard 69.7 1966- 65.5
45 15274798 South Branch South Fork Chester Creek nea r 9.39 1980- —

46 15275100

20th Avenue a t Anchorage 

Chester Creek a t A r c t i c  Boulevard a t 27.2 1966- 18.1

47 15276000
Anchorage 

Ship Creek near Anchorage 90.5 1946- I63g

See footnotes at end of table.



Table 1.— Continued

Index
no.

S ta t io n  
no . S ta t io n  name

Drainage
area
(m i2) Period o f record

Mean annual 
f low 
( f t 3/ s )

48 15281000
SOUTH-CENTRAL ALASKA— Continued 
Kn ik R ive r near Palmer 1,180 1959h 6,955

49 15290000 L i t t l e  Sus itna R ive r near Palmer 61.9 1948- 208
50 15291000 Sus itna R ive r near Dena li 950 1957-66, 1967j , 1968- 2,759
51 15291200 Maclaren R ive r near Paxson 280 1958- 979
52 15291500 Sus itna R ive r near Cantwell 4,140 1961-72, i980 - 6,404

53 15292000 Sus itna R ive r a t Gold Creek 6,160 1949- 9,724
54 15292400 L n u l i tn a  R ive r near Talkeetna 2,570 1958-72, 1973-77a, 8,798

55 15292700 Ta lkee tna R ive r near Talkeetna 2,006
1979a,

1964-
1980-

4,055
56 15292780 Sus itna R ive r a t Sunshine 11,100 1981- —

57 15294005 W illow Creek near W illow 166 1978- 417

58 15294010 Deception Creek near W illow 48.0 1978- 69.1
59 15294100 Deshka R ive r near W illow 592 1978- 941
60 15294345 Yentna R ive r near Sus itna S ta t io n 6,180 1980- —

61 15294350 Sus itna R ive r a t Sus itna S ta t io n 19,400 1974- 49,940
62 15294410 Capps Creek below North Capps Creek 10.5 1979- —

63 15294450

near Tyonek 

Chuitna R ive r near Tyonek 131 1975- 369
64 15294900 P a in t R ive r near Kamishak 205 1983- —

65 15295600 T e r ro r R ive r near Kodiak 15.0k 1962-68, 1978- 142k
66 15295700 T e r ro r R ive r a t mouth near Kodiak 45 .7k 1964-68, 1981- 294k
67 15297200 M y r t le  Creek near Kodiak 4 .74 1963- 46.2
68 15297485 Kizhuyak R ive r near Po rt Lions 27.5k 1980-

See foo tno te s a t end o f ta b le .



Table 1.--Continued

Index 
no .

S ta t io n
no. S ta t io n  name

Drainage
area
(m i2) Pe riod o f record

Mean annual 
f low  
( f t 3/ s )

SOUTHWEST ALASKA
69 15297610 Russe l l Creek near Cold Bay 25 1981- -----
70 15303010 S i l v e r Salmon Creek near A leknag ik 4.46 1965-67a, 1969-83a , 1984- -----

1973-76, 1977-
71 15299900 Tazimina R ive r near Nondalton 327 1981- -----
72 15300000 Newhalen R ive r near I liamna 3,478 1951-67, 1968-77a, 1982- 9,226
73 15300500 Kvichak R ive r a t Ig iu g ig 6,500 1967- 18,060

74 15302000 Nuyakuk R ive r near D il l in gham 1,490 1953- 6,156
75 15302500 Nushagak R ive r a t Ekwok 9,850 1977- 23,840
76 15304000 Kuskokwim R ive r a t Crooked Creek 31,100 1951- 41,220
77 15304200 K is a r a l i k  R ive r near Ak iak 270 1979- —

YUKON ALASKA
78 15344000 King Creek near Dome Creek 5.99 1975-82a, 1983- -----
79 15356000 Yukon R ive r a t Eagle 113,500 1911-13, iy5 0 - 82,660
80 15388950 Porcupine R ive r a t Old Crow, Yukon 21,400 1961-68, 1969- m

T e r r i t o r y
81 15439800 Boulder Creek near Cen tra l 31.3 1964-65a, 1966-82, 1983a, 11.6

1984-
82 15453500 Yukon R ive r near Stevens V i l la g e 196,300 1976- 119,200

83 15457800 Hess Creek near Livengood 662 1970-78, 1982- 227
84 15476000 Tanana R ive r near Tanacross 8,550 1953- 7,943
85 15478040 Phelan Creek near Paxson 12.2 1966-78, 1983- 69.7
86 15484000 Salcha R ive r near Salchaket 2,170 1909-10b, .1948- 1,640
87 15485500 Tanana R ive r a t Fairbanks n 1973- 19,060

88 15493000 Chena R ive r near Two R ive rs 941 1967- 644
89 15493700 Chena R ive r below Moose Creek Dam 1,430 1979- -----
90 15511000 L i t t l e  Chena R ive r near Fairbanks 372 1966- 203
91 15514000 Chena R ive r a t Fa irbanks 1,980 1947-48b, 1948- 1,384
92 15515500 Tanana R ive r a t Nenana 25,600 1962- 23,550

See footnotes at end of table.
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Index 
no .

S ta t io n
no. S ta t io n  name

Drainage
area
(m i2) Pe riod o f reco rd

Mean annual 
f lo w  
( f t 3/ s )

YUKON ALASKA-Continued
93 15535000 Caribou Creek near Chatanika 9.19 1969- 5 .09
94 15564875 M idd le Fork Koyukuk R ive r near Wiseman 1,200 1970-78, 1984- 709
95 15565447 Yukon R ive r a t P i l o t  S ta t io n  

NORTHWEST ALASKA

321,000 1975- 219,600

96 15621000 Snake R ive r near Nome 85.7 1965-81, 1982- 183
97 15668200 C ra te r Creek near Nome 21.9 1964-65a, 1967-75a, 

1975-
54.6

98 15744500 Kobuk R ive r near Kiana 9,520 1976- 15,270
99 15747000 Wulik R ive r below Tutak Creek near 

K iv a l in a

ARCTIC SLOPE ALASKA

705 1984-

100 15798700 Nunavak Creek near Barrow 2.79 1971- 0.84
101 15896000 Kuparuk R ive r near Deadhorse 3,130 1971- 1,367
102 15896700 Pu tu l ig a yu k R ive r near Deadhorse 176 1970-79, 1981- 42.2
103 15904900 A t igun R ive r t r i b u t a r y  near Purp 

S ta t io n 4
32.6 1976- 29.9

104 15908000 Sagavan irk tok R ive r near Pump 
S ta t io n  3

1,860 1982-

a Operated as a c re s t -s ta g e gage, 
b Seasonal summer record on ly , 
c Fragmentary reco rd .
d Drainage area no t de te rm inab le to  g re a te r p re c is io n  because i t  va r ie s due to changes in  rou te o f m e ltw a te r

stream from g la c ie r a t head o f bas in ,
e Ad jus ted to exclude d iv e r s io n  from Cooper Lake.
f  Not y e t determ ined because dra inage area depends on storm sewer network ,
g Ad jus ted to inc lude d iv e r s io n  f o r water supp ly .
h F lood peaks due to ou tb reak o f glacier-dammed Lake George f o r  1948-62 and 1964-65 a v a i la b le ,
j  Only f lo o d peak a v a i la b le .
k A f fe c te d by co n s t ru c t io n  o f T e r ro r Lake H yd ro e le c t r ic Power P ro je c t 
m Average no t determ ined, Canadian reco rd .
n Drainage area undefined as p a r t o f r i v e r  f lows through Salchaket Slough and is  ungaged.



Base adapted from U.S.Geologlcal Survey Map C
F ig u re  2 .- -D is t r ib u t io n  o f  stream -gag ing s ta tion s  (d iag ram m a tic  - - 1 0 4  c on tin ou s -re c o rd  s ta tion s  op e ra tin g  in  1 9 8 5 ) .



Noatak

EXPLAN ATIO N

A  Crest-stage gage

A  Continuous recording 
station

Fairbanks

nchorage

.Cordova

K o d ia k

100 200 300 400 Miles
-T— H ------- H— I----47---------1100 200 300 400 500 Kilometers

Base adapted from U.S.Geological Survey Map C “ "   1
F ig u re  3 .- -L o c a tio n  o f  d a ta -c o lle c t io n  sites in sm a ll-s tream s (d ra in age  a re a  = 1 0 0  squa re  m iles  o r  le ss ) f lo o d  s tu d y  n e tw o rk



EXPLAN ATIO N  

4 ) Observation well

The number in the circle 
indicates the number of 
wells in the area. The map 
scale does not permit all of 
these wells to be shown.

Multiple observation wells



a water source fo r domestic , m un ic ip a l , and in d u s t r i a l use. Water'-quali.ty ' s ta t io n s 
operated as pa r t o f the AWARE p lan augment the CBR program in  development o f the 
bank o f data use fu l i n  broad S ta te and Federa l p lann ing and ac t ion , programs >and in  
the mat.. ?ement o f in t e r n a t i o n a l (Alaska-Canada) waters.

i '
4. SEDIMENT STATIONS

Suspended-sediment co n ce n t ra t io n ( a c tu a l l y  a phys ica l p ro p e r ty o f wa te r ) and 
sediment tra n spo r t and d ischarge data c o l le c te d  a t these s ta t io n s  are im po r ta n t f o r 
e va lu a t in g : e f fe c ts o f c o n s t ru c t io n , b r id ge s , c u lv e r ts , p ip e l in e  c ro ss in g s , and
h y d ro e le c t r ic  dams; e f f e c t s  o f a c t i v i t i e s  such as p la ce r m in ing and sand-and -g rave l 
removal; and e f fe c ts o f sediment on ope ra t io n o f h y d ro e le c t r ic  f a c i l i t i e s .  Data 
from these s ta t io n s a ls o c o n t r ib u te  to accomplish ing the o b je c t iv e s o f the USGS CBR 
program.

5. ALASKA WATER-USE DATA SYSTEM

The ob je c t iv e s o f t h i s  program are to develop among agencies a coo rd ina ted and 
e f f i c i e n t  system to c o l l e c t ,  s to re , and dissem inate data on wate r use in  A laska . 
The data are c r i t i c a l  to p lann ing the development and management o f the S ta te 's  
water resources. E f f o r t s  w i th in  th i s  program w i l l  c o n t r ib u te  to the N a t io n a l 
Water-Use Data System (NWUDS) and support dec is ions in the a p p ro p r ia t io n  o f water 
r ig h t s  in  Alaska. DLWM c o l le c t s  the data and is  a primary use r o f the data .

6. RIVER NAVIGABILITY SURVEYS

By Federal law, the S ta te is  e n t i t l e d  to the beds o f a l l  nav igab le wa te r bod ies , 
in c lu d in g the na tu ra l resources on and under the beds o f *hose water bod ies . DLWM 
needs c r i t e r i a  fo r de te rm in ing " n a v ig a b i l i t y "  to argue -V;. ska 's case in  Federa l 
cou r ts in  order to address a n t ic ip a te d  d ispu tes between va r io u s agenc ies , groups, 
and in d iv id u a ls . DGGS has the r e s p o n s ib i l i t y  to describe the ph y s ic a l ch a ra c te r ­
i s t i c s  (such as w id th , depth , and v e lo c i t y  o f flow ) o f se lec ted wa te r bodies 
throughout the S ta te . Through 1983, surveys have been completed on the Jiatanuska, 
Alagnak, Gakona, Nenana, and Eagle R ive rs ; and Big Lake (Brooks Range), Hudson, 
A lexey and Northway Lakes. Regional re p o r ts on water bodies in  the Koyukuk,
B r i s t o l Bay, and A r c t i c  areas are near comple tion . Surveys are planned f o r  o th e r
areas o f the S ta te , though s p e c i f i c  streams and lakes have not been se le c te d .

7. WATER RIGHTS ADVISORY

Inc reas ing c o n f l i c t i n g  uses o f water sta tew ide has led the DLWM to f re q u e n t ly  
re q u ire de ta i le d te c h n ic a l analyses and in te rp re ta t io n s o f va r io u s h yd ro lo g ic
co n d i t io n s . Services p rov ided by the Water Resources Sec t ion o f DGGS in c lude data 
a c q u is i t io n  and the needed analyses and in te rp r e ta t io n s . Water managers o f DLWM 
use th i s  in fo rm a tion in  dec is ions on app ro p r ia t io n s .

8. WATER RESOURCES DATA SYSTEMS (WATSTORE)

Data co l le c te d on the q u a n t i t y  and q u a l i t y  o f ground, s u r fa c e , and co a s ta l waters 
through various S ta te and Federal programs are entered in t o  seve ra l computer
systems. The USGS and DGGS have long enjoyed a unique and success fu l coope ra t iv e
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agreement where Alaskan data entered in t o  na t io n a l systems such as NAWDEX and 
WATSTORE are re a d i l y  a v a i la b le  fo r p ro je c t research and d i s t r i b u t i o n  to a l l  users . 
C om p a t ib i l i t y  between the above-mentioned Federal data systems and DGGS' geoproces­
so r and Well Log Track ing System (WELTS) enables users to u t i l i z e  the most recen t 
and r e l i a b le  data on water resources in A laska.

9. LAND DISPOSAL REVIEW

Land d isposa ls o f many forms are a major a c t i v i t y  f o r  DLWM. Each land d isposa l 
a c t io n  is reviewed by DGGS fo r h yd ro lo g ic a l im p l ic a t io n s and fa c to rs such as f lo o d ­
in g , water supp ly , e ro s io n , and w a te r - q u a l i t y  e f fe c ts .

10. BASINWIDE ADJUDICATION TECHNICAL SUPPORT

Due to unq ua n t i f ie d Federa l Reserve Water Rights and unknown stream flow va lues , 
seve ra l h ig h -d e n s i t y , com pe t i t iv e ly used water bodies have been sub je c t to ove r­
a p p ro p r ia t io n . In  the event o f wate r shortages o r d rough t, Ship Creek in 
Anchorage, and p o s s ib ly  Ind ian R ive r a t S itka would be p rim a ry examples o f s i t u a ­
t io n s where the r i g h t  to use water nay exceed the wate r a v a i la b le  fo r use. Bas in ­
wide Ad ju d ic a t io n s designed to q u a n t i f y  a l l  uses, e i t h e r p r i v a te , S ta te , o r 
Fede ra l , w i l l  assure o rd e r ly , e f f e c t i v e  management scena r io s fo r h igh -use areas. 
In such cases, DLWM would request th a t DGGS designate d /a inage bas in boundar ies , 
c o l l e c t and eva lua te h yd ro lo g ic data , and p rov ide o the r te c h n ic a l ass is tance needed 
fo r  bas in -w ide a d ju d ic a t io n .

11. DAM SAFETY

The Water Management Section o f DLWM is charged w ith p e rm i t t in g  the co n s t ru c t io n or 
m o d i f ic a t io n  o f dams 10 fe e t o r more in  he igh t or s to r in g  50 a c re - fe e t o r more o f 
wa te r . De ta i led h yd ro lo g ic data on a f fe c te d drainage bas in s , s p i l lw a y c a p a c i t ie s , 
and f lo o d in g p o te n t ia l s  downstream are o cca s io na l ly d i r e c te d  to DGGS fo r rev iew o f 
adequacy.

12. INSTREAM FLOW ANALYSIS (RESERVATION)

A l l  su r face and subsurface waters o f Alaska are reserved to the people fo r common 
use, and are su b je c t to ap p ro p r ia t io n s . One form o f nonconsumptive use o f wa te r is  
the ins tream f low  re s e rv a t io n . A person may apply to reserve s u f f i c i e n t wate r to 
m a in ta in a c r i t i c a l  le v e l o f water a t a sp e c i f ie d p o in t on a stream or water body 
o r in  a sp e c i f ie d stream reach fo r c e r ta in  periods o f t im e . The fo u r types o f 
ins tream f low uses are f i s h  and w i l d l i f e ,  nav ig a t io n and t ra n s p o r ta t io n , parks and 
re c re a t io n , and s a n i ta r y  and water q u a l i t y . DLWM, w i th  te c h n ic a l ass is tance from 
DGGS, reviews, is sue s , and manages these app ro p r ia t io n s .

13. COMMUNITY ASSISTANCE

W ith in the l im i t s  o f funds a v a i la b le , DGGS w i l l  p ro v id e ass is ta nce , on an as- 
requested bas is , to  communities th a t have w a te r - re la te d problems.

DGGS hyd ro lo g is ts p rov ide te chno lo g ic a l adv ice and even s i t e - s p e c i f i c  in v e s t ig a t io n  
f o r  hyd ro log ic problems a r i s in g  in  Alaskan communities. Water supp ly lo c a t io n ,

19



e ros ion e va lu a t io n , g rave l su pp l ie s , and p o l l u t i o n  e va lu a t io n are 
problems hyd ro lo g is ts address fo r Alaskan communities.

t

B. Related Programs

1. R ive r in fo rm a t io n , fo re c a s t , and f lo o d warn ing program.

a. R ive r Gage Network - -  A network o f 28 r i v e r  gage s i t e s , 
loca ted along the major r iv e r s  and in  f lo od -p rone lo c a t io n s , 
is  operated by the NWS ( f i g .  5 ) . E i th e r s t a f f  o r w ire -w e ig h t 
gages are used a t most s i t e s . A l l o f the obse rva t ions are 
tra n sm it te d to the NWS R ive r Forecast Center in  Anchorage on 
a d a i l y  bas is . The data from the network are used in  the NWS 
r i v e r  in fo rm a t io n , fo re ca s t and f lo o d warn ing programs and 
are supplemental to the USGS network .

b. Ice Measurement —  The NWS operates 10 r i v e r  and lake ice 
obse rva t io n s i t e s  ( f i g .  6 ) . Observa tions are made tw ice pev 
month and con s is t o f d r i l l i n g  a hole in  the ice and measuring 
i t s  th ic kness . The data are used f o r  e s t im a t in g sp r in g breakup 
ice - jam f lo o d p o te n t ia l .

c. P re c ip i t a t i o n  Data M on ito r in g and Arch ives —  A p r e c ip i t a t i o n  
data m on ito r in g and a rc h iv in g program is in the process o f 
being developed. The mon ito r ing p o r t io n  o f the p ro je c t is 
w e l l developed and is a prim ary to o l used in the NWS flo o d 
warn ing program. The a rc h iv a l p o r t io n  is  under development 
and w i l l  a rch ive a l l  o f the p r e c ip i t a t i o n  data rece ived by 
the R ive r Forecast Center from te lem e try systems operated
by Federal and Sta te agencies.

d. R ive r In fo rm a t io n —  R ive r s tage /d ischa rge in fo rm a t io n fo r 
the recen t past ( la s t 60 days), p resen t and fu tu r e , i s  on 
f i l e  fo r many o f the USGS and the Corps o f Engineers s i te s 
as w e l l as the NWS network. The data are a v a i la b le  seven 
days per week through the NWS o f f i c e s  in Anchorage, F a i r ­
banks, and Juneau.

e. Streamflow Modeling —  Developed fo r va r ious types o f 
watersheds to i l l u s t r a t e  some measures to m i t ig a te  or 
coun te rac t f lo o d damages.

2. E va lua t ion o f c a p a b i l i t y  o f f is h  passage through roadway 
dra inage s t ru c tu re s ( c u lv e r t s ) . Complementary s tu d ie s w i l l  
address f is h  passage as i t  is  a f fe c te d by stream flow 
c h a ra c te r is t i c s  (seasonal v a r ia t i o n , f low frequency
and d u ra t io n ) and prov ide methods to determ ine those 
c h a r a c t e r i s t i c s .

m

typical kinds of

Responsib le Agency

N a t io n a l Weather 
Se rv ice (NWS)

I n s t i t u t e  o f Water 
Resources, Engr. 
Experiment S ta t io n  
(IWR/EES)
[Co-op w i th  ADOT&PF]
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B. Related Programs--Continued Responsible Agency

3. Eva lua te p o te n t ia l fo r p ro du c t io n o f ac id and /o r d is ­
s o lu t io n  o f meta ls from coa l and o th e r mine s p o i ls .

4. A s s is t in  development o f s t ip u la t io n s  fo r ope ra t io n 
and abandonment o f coa l and o th e r mines by study ing 
impacts o f mining on r ip a r ia n  ecosystems.

5. Developmental research program fo r o n - s i t e  wastewater and 
sewage d isposa l methods in  Alaska.

6. P o te n t ia l impacts on wate r q u a l i t y  from a c t i v i t i e s  such 
as seafood p rocess ing , a g r i c u l t u r a l p ra c t ic e s , and 
development o f t im be r , petro leum and m ine ra l resources. 
P o te n t ia l e f fe c ts  o f p la ce r m in ing are o f p a r t i c u l a r  
concern in va r ious areas o f A laska.

7. Q u a l i t y  o f p u b l ic - d r in k in g  supp l ie s .

8. Snow Surveys Program —  Snow survey data are u se fu l or 
c r i t i c a l  to wa te r-resou rces and w a te r - r e la te d  research, 
assessment, p la nn ing , fo re c a s t in g and management 
a c t i v i t i e s .  At end o f the 1984 w in te r , the network con­
s is te d  o f 196 snow measurement s i t e s , 17 o f which are 
p r e c ip i t a t i o n  gages equipped w ith Wyoming w indsh ie ld s . 
Manually measured data are pub lished month ly from 
February through June. Recording and /o r rad io t e l e ­
metry equipment is in s ta l l e d  a t about 40 o f the 
measurement s i t e s  ( ta b le  2 ) . Most o f the c l im a to lo g ic a l 
data co l le c te d a t these s i t e s  have no t been pub l ished , 
bu t can be obta ined from the Snow Survey U n i t o f SCS.

9. Hydropower s tud ie s —  va r io u s surveys , assessments, and 
in v e s t ig a t io n s re la te d to the f e a s i b i l i t y ,  design and 
ope ra t io n o f h y d ro e le c t r ic  power gene ra t ing f a c i l i t i e s .

10. G la c ia l hyd ro logy , water supp ly —  to assess the ro le  o f 
g la c ie r s  in  the re g u la t io n  and q u a l i t y  o f A la ska 's water 
supp ly .

11. G la c ia l hyd ro logy , hazards - -  to assess the hazards from 
glacier-dammed lakes , g la c ie r -c o v e re d volcanoes and su rg ing 
g la c i e r s .

12. G la c ie r -m e l t modeling —  development o f sub rou t ine fo r the 
NWS/RFC's o pe ra t io n a l r i v e r  fo re c a s t model to make the 
model more app l ic a b le to bas ins th a t con ta in la rge areas 
o f g la c ie r s .

IWR/EES

IWR/EES

IWR/EES

Alaska Department 
o f Environmenta l 
Conservation 
(DEC)

DEC

U.S. S o i l Conserva­
t io n  Serv ice (SCS) 
[Co-op w ith many 
Federal & State 
agencies]

Alaska Power 
A u th o r i t y

Geophysical 
I n s t i t u t e ,  Univ. 
o f Alaska (GI)

GI

A r c t i c  Environ . 
In fo , and Data 
Center [Coop, w i th  
NWS]
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Table 2 .— Snow survey network s i t e s  w i th  d a i l y  records 
(S o i l Conserva tion Se rv ice , February 1985)

Begin Snow
d a i l y w a te r - A i r

Data s i t e Region/Drainage E le va t io n L a t i tu d e Longitude record con ten t P re c ip . temp.

Anchor R ive r D iv ide Cook I n l e t 1,600 59°52'N 151.°19 ' W 10/80 X X
A t ig un Cirque Yukon R ive r 4,750 68°08'N 149°29'W 07/79 X
A t ig un Pass Yukon R ive r 4,800 68°08'N 149°28’ W 09/93 X
B a r te r Is la n d North Slope 30 70"07'N 143"39'W 08/84 X
B e t t ie s F ie ld Koyukuk R ive r 640 66°55'N 151°32'W 10/80 X X
Bo tts Creek Cook I n l e t 1,500 61°10'N 151°38'W 11/81 X
Caribou Snow P i l lo w Tanana R ive r 900 65°09 ' N 147°33’W 10/69 X
Chuitna P la teau Cook I n l e t 1,540 6 l°1 3 'N 151°38'W 12/82 X X
Colorado Creek Tanana R ive r 700 64°54 ’ N 146°37' W 10/65 X (D iscon t inued 5 /77 )
Congahbuna Lake Cook I n l e t 500 6 l ° 0 4 1N 151°26'W 10/82 X X
Cooper Lake Kenai R ive r 1,200 60°23'N 149°41'W 10/81 X X
Cottonwood Camp Seward Peninsu la 100 65°07'N 164°43'W 08/82 X
Fa irbanks Test S i te Tanana R ive r 450 64°51'N 147°48' W 10/82 X X X
F a l ls  Creek Kodiak Is la n d 1,980 57°38'N 152°58'W 12/82 X X
Grandview Kenai Peninsula 1,100 60°36'N 149°04'W 10/84 X
Ind ia n Pass Cook I n l e t 2,350 61°04'N 149°29'W 10/79 X X X
Kenai Moose Pens Kenai R ive r 300 60°44'N 150°28'W 09/80 X X
Kizhuyak V a l le y Kodiak Is la nd 20 57°42'N 152°53' W 12/82 X X
L i t t l e  Chena Ridge Tanana R ive r 2,000 65°07'N 146°44'W 06/79 X X X
Monahan F la t Susitna R ive r 2,710 63°18'N 147°39'W 10/83 X
Monument Creek Tanana R ive r 1,850 65°04 ' N 145°52’ W 06/79 X X X
Mt. Alyeska Cook I n l e t 1,540 61°58'N 149°05'W 10/72 X X
Mt. Ryan Tanana R ive r 2,800 65°15 ’ N 146°09' W 01/82 X X X
Munson Ridge Tanana R ive r 3,050 64°51'N 146°12' W 06/79 X X X
Nome 20-M ile Seward Peninsu la 250 64°44'N 165°14'W 08/84 X
P o in t MacKenzie Cook I n l e t 200 61°23'N 150°04’ W 01/81 X X
Ptarm igan H i l l s Kenai Peninsu la 1,200 59°43'N 150°42'W 10/79 X
Ramsdyke Creek Sus itna R ive r 2,220 62°37'N 150°48' W 10/79 X
Rhoads Creek Tanana R ive r 1,225 63°56'N 145°22'W 12/80 X
Sagwon North Slope 1,000 69°26'N 148°411W 07/83 X
Ship Creek Cook I n l e t 1,750 6 l ° 0 8 1N 149°27'W 10/72 X
T e r ro r Lake Kodiak Is land 1,450 57°36 'N 153°02' W 12/82 X X
Teuchet Creek Tanana R ive r 1,640 64°57'N 145°31'W 06/81 X A X
T o o l ik  R ive r North Slope 3,050 69°381N 149°18'W 07/83 X
Totchake t Tanana R ive r 350 64°46'N 149°25'W 10/80 X X X
Turnagain Pass Kenai Peninsu la 1,880 60°46'N 149°13'W 12/82 X X X
Upper Chena P i l lo w Tanana R ive r 3, A 40 65°06'N 144°56’W 05/81 X X X
Upper Long Lake Southeast 1,000 58°11'N 133°53'W 10/67 (D iscon t inued 6 /75)



Related Programs— Continued Responsible Agency

13. S ta tew ide ass is tance to lo c a l governments, lende rs , and 
c i t i z e n s  rega rd ing the N a t io n a l Flood Insurance Pro­
gram (NFIP); te c h n ic a l ass is ta nce to improve community 
f lo o d - p la in  management programs.

14. S ta tew ide coas ta l wind and wave d a ta - c o l le c t io n  s i te s  
loca ted a t Akutan, A tka , C h ign ik , Homer, Kake, King Cove, 
Kodiak, Nome, Saxman, Seward, and W h i t t i e r .

15. S ta tew ide sma ll hydropower p ro je c ts  - s i t e s  c o l le c t in g  data 
on tempera tu re , p r e c ip i t a t i o n , and s tream flow a t Bear Creek 
near Hope, F a l ls  Creek near Gustavus, Ind ian Creek near 
Ch ign ik , Kings R ive r near Ch icka loon , Pyramid Creek near 
Unalaska, Sha ishn iko f R ive r near Unalaska, unnamed creek a t 
Scammon Bay, and Windy R ive r near Se ldov ia .

Dept, o f Community & 
Regional A f f a i r s /  
M un ic ipa l & Regional 
Ass is tance D iv .

U.S. Army Corps o f 
Engineers (USCE)

USCE
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REGIONAL PROGRAMS

NORTHERN REGION

A r c t i c  Area

The occurrence , movement, and a v a i l a b i l i t y  o f wa te r in  t h i s  reg ion are s t ro n g ly  
c o n t r o l le d  by cond i t io n s crea ted by i t s  c l im a te —  perm a fros t (permanen tly fro zen 
ground), and r iv e r s  and lakes th a t are ice covered (o r frozen s o l id ) except du r ing 
a sh o r t summer season. P r io r to in v e s t ig a t io n s conducted w i t h in  the pas t 10 to 15 
years along the Alaska P ip e l in e and o th e r proposed t ra n s p o r ta t io n  c o r r id o r s , hyd ro ­
lo g ic  data were co l le c te d a t on ly a few, w id e ly s ca t te re d s i t e s . More re c e n t ly , 
data c o l le c t io n  a c t i v i t i e s  have been expanded to f u l f i l l  requirements o f the Alaska 
Na t io na l In te r e s t s  Land Conservation Act (ANILCA) o f 1980. The p o t e n t ia l fu tu re  
water needs o f in d u s t ry are g re a t , bu t the p a u c i ty o f wa te r-re sou rces data in  the 
A r c t i c  Region h inders a f u l l  unders tand ing o f h yd ro lo g ic processes and the 
e f f i c i e n t  development and use o f the resource.

Seward Peninsu la Area

The western p a r t o f the reg ion inc ludes ex tens ive uplands and is o la te d  groups o f 
rugged, g la c ia te d mountains o f the Seward Pen insu la , and a l l u v i u m - f i l l e d  f l a t s  and 
low lands o f the Koyukuk, upper Kuskokwim, and lower Yukon bas ins . The Brooks Range 
(Ba ird Mounta ins) and Kuskokwim Mountains are dominant h igh land areas.

Su rface -wa te r data fo r the Seward Peninsu la-Kotzebue Sound area have been co l le c te d  
fo r both long and sho rt pe r iod s , o r on an in t e rm i t t e n t o r one-time bas is a t seve ra l 
s i t e s , and ground-water cond i t io n s are known lo c a l l y  a t seve ra l communities. Yet 
the cha rac te r o f and the p o te n t ia l f o r development o f water resources in  th i s  
remote p a r t o f Alaska are p robab ly the le a s t s tud ied o f any area in  the S ta te .

Fu tu re requirements fo r hyd ro lo g ic data and in fo rm a t io n p robab ly w i l l  be re la te d to 
development o f known m ine ra l reserves on the Seward Pen insu la , ex tens ion and /o r 
connection o f now is o la te d , lo c a l road systems, and development and p ro te c t io n  o f 
the q u a l i t y  o f community water supp l ie s a t the la r g e r communities in  the reg ion 
(Nome, Una la k le e t , Go lov in , e t c . ) .  Hyd ro log ic reconnaissance surveys , s im i la r to 
those conducted in  the Kobuk and Noatak bas in s , p rov ide va lu a b le , p re l im in a ry 
in fo rm a t io n f o r  re g io n a l -s c a le resource assessment and p lann ing . Es tab lishmen t o f 
one or more index s ta t io n s on re p re se n ta t iv e streams in la rge basins and a few 
c re s t gages in  small basins p rov ide a bas is foj. - p re t in g  a d d i t io n a l recon­
na is san ce - le ve l observa tions and measurements a t w id e ly sca t te re d s i t e s  in ungaged 
b a s in s .

I n t e r i o r  Area

I n t e r i o r  Alaska is dominated by the va l le y s o f the Yukon and Tanana R ive rs , where 
a l l u v i a l depos its may be as t h ic k  as 2,000 fe e t . Permafrost is absent o r thawed to 
a cons ide rab le depth beneath major streams, and ra r e ly  extends a l l  the way to 
bedrock. Ground water is  g ene ra l ly a v a i la b le  in  these thawed areas and in  unfrozen 
zones w i th in  o r beneath the pe rm a fros t. The m e l t in g o f g la c ie r ice (Alaska Range) 
and o f pe renn ia l and seasonal snow a f fe c ts  the t im in g and amount o f ru n o f f to
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streams d ra in in g  the upland areas. Su rface -wa te r bodies are ice covered fo r a t 
le a s t h a l f o f each yea r, and most la rge streams ca r ry heavy loads o f g la c ie r - 
de r ived sediment du r ing summer months.

Ground wate r is  the source o f nea r ly a l l  p u b l ic  and most p r iv a te  supp lies in  the 
reg io n . Well y ie ld s  as g rea t as 1,000 ga l /m in have been developed from a l l u v i a l 
depos its o f the Tanana V a l le y a t Fa irbanks , E ie lson AFB and a t Big D e l ta , but 
y ie ld s  o f w e l ls d r i l l e d  in  bedrock no r th o f Fa irbanks are gene ra l ly adequate on ly 
f o r  in d iv id u a l household use. Two hyd ro lo g ic "problems" have been id e n t i f i e d  in  
s tu d ie s in  the Fa irbanks uplands: (1 ) anomalous concen tra t ions o f a rsen ic in  the
ground wate r and (2 ) a 10-year dec l in e in  water le v e ls (a lthough p r e c ip i t a t i o n  
t o t a l s  have been s ta b le and baseflow o f streams seems to be inc re a s ing du r ing the 
same p e r io d ) .

Demands fo r water are most in tense in the Fairbanks area, where the popu la t io n 
inc reased du r ing and a f t e r  co n s t ru c t io n o f the Alaska o i l  p ip e l in e . Fu tu re needs 
f o r  wate r in  t h i s  reg ion w i l l  probab ly con tinue to be concentra ted a t Fa irbanks , 
bu t a n t ic ip a te d  development o f the Nenana and Big Delta a g r i c u l t u r a l areas , and 
p o t e n t ia l impacts o f p la ce r and hardrock mining on water q u a l i t y  are a lso im po rtan t 
conce rns .

A. No rthe rn Region USGS/DNR P ro je c ts

Program Element
Responsible Co-op 

*85 '86 '87 '88 '89 agency(s) agency(s)

1. Stream flow Data USGS/DGGS DGGS/DLWM

2. Stream Basin Reconnaissance 
Surveys F DGGS

3. P la ce r M in ing Stream Basin 
Research DGGS/USGS DEC/DF&G/USFWS

4. Fa irbanks Ground-Water 
M on ito r in g F DGGS/DLWM USGS

5. Nenana A g r i c u l t u r a l Area
H yd ro lo g ic Resources F F F F

6. D e lta A g r i c u l t u r a l Area F F F F

F DGGS/SCS DLWM

F DGGS/DF DLWM/DA/
AAC

7. Hydro logy o f the North S ta r 
Borough USGS FNSB

8. Ground-Water Levels in  Chena-
Tanana Flood P la in  F USGS FNSB

F - funded a t p re se n t ; fund ing a n t ic ip a te d 
P - proposed, funds needed 
C - completed



1. STREAMFLOW DATA

A t o t a l o f 22 continuous gaging s ta t io n s p rov ide stream flow data f o r  the Northe rn 
Region. O pe ra t io r o f long - te rm , continuous reco rd ing gaging s ta t io n s (" in d e x 
s t a t io n s " ) and s e le c t iv e  d ischarge measurements p rov ide data necessary f o r  p re ­
d ic t i n g  stream flow and ru n o f f c h a ra c te r i s t i c s  in  o th e r bas ins . A stream -gag ing 
s i t e  on the Sagavan irk tok R ive r (near Alaska P ip e l in e Pump S ta t io n  3) and a s i t e  on 
the P u tu l ig a , ik R ive r (near Deadhorse) fo r which 10 years o f stream flow data are 
a v a i la b le  serve as index s ta t io n s f o r  la rg e , northward f low in g streams.

A d d i t io n a l index s ta t io n s on the C o lv i l l e  and Canning R ive rs are being cons ide red , 
bu t costs are ve ry h igh . Spec ia l emphasis should be d ire c te d to the A r c t i c  
N a t io na l W i l d l i f e  Refuge. C on t inu a t io n o f stream d ischarge measurements a t 
se lec ted s i t e s  and tim es , and ope ra t io n o f p a r t ia l - r e c o r d  and seasonal (summer) 
s ta t io n s are planned. P a r t i a l record s ta t io n s are planned fo r  se lec ted streams in  
the Seward Pen insu la , and on p la c e r mining streams, in c lu d in g the Chatanika R iv e r .

2. STREAM BASIN RECONNAISSANCE SURVEYS

Reconnaissance surveys o f re p re se n ta t iv e ungaged r i v e r  bas ins are planned to p ro ­
v ide data on channel and v a l le y  c h a ra c te r i s t i c s  from which reasonable es t im a tes o f 
stream flow and f lo od le v e ls can be made. Such surveys p rov ide a sound bas is f o r  
s tream flow es t im a tes in l ie u  o f continuous gaging. Surveys have been completed fo r 
the Togiak, Kobuk, and Noatak basins ( re s u l ts  pub lished ) and the Wulik and
Una la k lee t bas ins , and a survey o f the Sheenjek R ive r bas in is  being considered fo r 
1985 and 1986.

3. PLACER MINING STREAM BASIN RESEARCH PROJECT

P lace r m in ing a c t i v i t i e s  s i g n i f i c a n t l y  d is ru p t streams and stream v a l le y s . Stream­
f low and stream w a te r -q ua l iL y data are needed by miners and agency managers. Th is 
mult iagency coope ra t ive p ro je c t mon ito rs f low s , t u r b i d i t i e s ,  water q u a l i t y , and
v a l le y  morpho log ica l changes in a v a r ie t y  o f ways a t 20 to 30 s i te s  in  the B irch
Creek bas in . Spec ia l emphasis is  g iven to s p e c i f i c  data needed fo r h a b i ta t s tu d ie s
as w e l l as genera l h yd ro lo g ic s tud ie s to determine volumes and times o f flows f o r  
e f f i c i e n t  m in ing and w a te r - q u a l i t y  m on ito r in g above and below p la ce r ope ra t io n s .

4. FAIRBANKS GROUND-WATER MONITORING

Ground-water le v e ls near school s i t e s  and o the r lo c a t io n s in the Fa irbanks area are 
being mon ito red in o rde r to eva lua te impacts o f the la rge produc ing w e l l on lo c a l 
a q u i fe rs and genera l a q u i fe r v a r ia t i o n . A lso , we ll data re p o r ts are being proces­
sed fo r e n t ry in to  the USGS WATSTORE computer system (see Sta tew ide P ro je c ts ) by 
DNR/USGS. A re p o r t on Fa irbanks ground water based on e x is t i n g  data is be ing 
prepared by USGS.

5. NENANA AGRICULTURAL AREA HYDROLOGIC RESOURCES

The o b je c t iv e s o f th is  study a re : to determine the a v a i l a b i l i t y  o f wate r from
lakes , small streams, and ground wa te r ; to id e n t i f y  f lo o d p la in s o f la rge streams; 
to c o l l e c t m e teo ro lo g ica l data fo r hyd ro log ic cyc le in t e r p r e t a t io n  and wind 
ana ly s is f o r e ros ion p ro te c t io n ; and to assess p o te n t ia l f o r con tam ina tion o f the
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wate r resources by a n t ic ip a te d  a g r i c u l t u r a l development. One mon ito r ing w e l l and 
two m e teo ro lo g ic a l s ta t io n s operated dur ing 1984. Expanded su r face -wa te r s tud ie s 
are proposed fo r 1985.

6. DELTA AGRICULTURAL AREA

H yd ro lo g ic , m e te o ro lo g ic a l , and ground cover base l ine data fo r in te ragency plans 
fo r the De lta a g r i c u l t u r a l development areas have been repo rted . A data c o l le c t io n  
system mon ito rs water le v e l and wind o f the De lta area. Five wind s ta t io n s , 
seve ra l p r e c ip i t a t i o n  s ta t io n s ( ra in  and snow), as w e l l as w a te r -q u a l i t y  sampling 
s i t e s  p rov ide data necessary fo r e va lu a t in g waters and winds o f the area. Flood 
e va lu a t io n , e ros ion co n t ro l des ign , wind break des ign , and ground-water recharge 
e va lu a t io n req u ire data prov ided by the p ro je c t .

7. HYDROLOGY OF NORTH STAR BOROUGH

Th is con t in u in g study w i l l  p rov ide bas ic hyd ro lo g ic data use fu l fo r : (1) d e te r ­
m in ing the a v a i l a b i l i t y  o f water from su r fa ce - and ground-water systems; (2) 
des c r ib in g the "o pe ra t io n " o f the hyd ro log ic system in  upland bedrock area and 
eva lu a t in g poss ib le causes o f the con t in u in g w a te r - le v e l dec l in e s ; (3) d e f in in g  
wate r q u a l i t y  w i th spec ia l a t te n t io n  to high n i t r a t e  and a rsen ic concen tra t io n s in 
ground wa te r ; and (4) a s s is t in g  re s id e n ts , o f f i c i a l s ,  and consu ltan ts concern ing 
hyd ro lo g ic problems.

A research e f f o r t  j u s t  being completed a t the Fairbanks l a n d f i l l  was d ire c te d a t 
e xp la in in g geochemical processes (p roduc t ion and movement o f leacha te ) in  sub­
a r c t i c  areas. P o te n t ia l e f f e c t o f any leachate movement on Fairbanks mun ic ipa l and 
domestic wa te r -supp ly systems downgradient w i l l  be eva lua ted .

8. GROUND-WATER LEVELS IN CHENA-TANANA FLOOD PLAIN

Changes in  stage o f the Chena and Tanana R ive rs are the p r in c ip a l c o n t ro ls on 
w a te r - ta b le  f lu c tu a t io n s  in  the ad jacen t a l l u v i a l a q u i fe rs . Various ground-water 
modeling techn iques w i l l  be used to s im u la te and a ttemp t p re d ic t io n  o f trends and 
ranges o f w a te r - ta b le  changes in  response to changing r i v e r  le v e ls . Of p a r t i c u la r  
concern are increases in ground-water le v e ls th a t would re s u l t from any extended 
re leases o f water from f lo o d - c o n t r o l dams above Fa irbanks .

B. Rela ted Programs

1. De te rm ina t ion o f energy sources suppo rt ing a r c t i c  freshwa te r 
fauna ( in  a n t i c ip a t io n  o f rap id inc reases in demand fo r 
g e n e ra l ly  scarce freshwa te r sources in  a r c t i c  A laska ) .

2. E va lu a t io n o f impact o f d r i l l in g -m u d  d isposa l on wet­
lands (Prudhoe Bay a rea ) .

Responsible Agency

I n s t i t u t e  o f Water 
Resources/Engr. Exp. 
Sta. (IWR/EES)

Alaska Department o f 
o f Environmenta l 
Conservation (DEC)
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B. Related Programs— Continued Responsible Agency

3. Study o f hyd ro lo g ic system in  E s te r Dome area west o f 
Fa irbanks ; re s u l t s  w i l l  be app l ic a b le to management o f 
q u a n t i t y  and q u a l i t y  o f ground water where p o te n t ia l 
c o n f l i c t s  e x is t over i t s  use.

4. Flood-hydrograph modeling, Chena Lakes Flood Con tro l P ro je c t
—  models developed from data c o l le c te d  a t s tream flow and 
m e teo ro lo g ica l s ta t io n s . Near re a l - t im e  data t r a n s m i t t a l 
f a c i l i t i e s  p rov ide f lo o d p re d ic t io n  c a p a b i l i t i e s .

5. H yd ro log ic and o the r n a tu ra l resources o f Tanana R ive r Basin
—  broad-based p lann ing and management a p p l ic a t io n s .

6. E va lua t io n o f Tanana R ive r Basin f lo o d hazards, p a r t i c u l a r l y  
as they app ly to f lo o d - p la in  management in  the Fa irbanks 
a re a .

7. W a te r -q u a l i ty impacts from chemical s p i l l s ,  abandoned land ­
f i l l s  and "dump" s i t e s , and m i l i t a r y  ope ra t ions (Fa irbanks 
a re a ) .

8. E f fe c ts o f urban development on su rfa ce waters (Fa irb anks ) .

9. E f fe c ts o f use o f f e r t i l i z e r s ,  o th e r a g r i c u l t u r a l chemicals 
on water q u a l i t y .

10. Impacts o f p la ce r mining on main-stern streams.

11. Water q u a l i t y  impacts o f Lhe Atqasuk Dredging Program - -  w i l l  
p rov ide data on environmental impacts o f dredg ing on the 
chemical and phys ica l aspects o f v i l l a g e  water su p p l ie s , and 
a n c i l l a r y  in fo rm a t io n re la te d to impact on anadromous and 
re s id e n t f i s h  popu la t io ns .

12. Snowmelt i n f i l t r a t i o n  in to  frozen ground —  w i l l  examine the 
ro le  th a t mois tu re content w i t h in  the seasona lly frozen 
la ye rs p lays in  c o n t r o l l i n g  the i n f i l t r a t i o n  and movement
o f snowmelt wate r.

13. Geochemistry o f sa l in e lakes in no r th eas te rn Yukon F la ts  - -  
w i l l  determine the cond it io n s lead ing to the fo rm a t ion o f 
e vapo r i te lakes in  the Yukon F la ts .

14. M inera logy o f s o i l s  fo l lo w in g fo re s t f i r e s  ( i n t e r i o r  
A laska) and subsequent e f f e c t on ground-water q u a l i t y .

15. Consequences o f removal o f r ip a r ia n  vege ta t ion s on 
p h y s ic a l , chemical and b io lo g ic a l c h a ra c te r i s t i c s  o f a 
headwaters, f i r s t - o r d e r  ta ig a stream.

IWR/EES

U.S. Army, Corps 
o f Engineers (USCE)

U.S. S o i l Conserva­
t io n  Serv ice (SCS)

SCS

DEC

DEC

DEC

DEC

IWR/EES

IWR/EES

IWR/EES

IWR/EES

IWR/EES
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16. E f fe c ts  o f p la c e r m in ing on stream channel morphology, 
water q u a l i t y ,  and aqua t ic organisms a t s i t e s  in  Dena li 
N a t io na l Park and Preserve. Continu i' w a te r -q u a l i t y  
s tu d ie s and c o l le c t io n  o f base l in e hyd ro lo g ic data o f 
DNP&P.

17. I n i t i a t e  base l in e hyd ro lo g ic -d a ta c o l l e c t i o n  and s tud ie s a t 
Kobuk V a l le y N a t io n a l Park, Gates o f the A r c t i c  NP&P, Cape 
Krusenste rn Na t io na l Monument, and Noatak and Yukon-Charley 
R ive rs N a t io n a l Preserves. Begin study o f m in ing e f f e c ts  on 
wate r resources a t Yukon-Charley R ive rs Na tio na l Preserve.

B. Related Prog r a m s --Continued

Na tio na l Park 
Serv ice (NPS)

NPS

Responsible Agency
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SOUTHCENTRAL REGION

T e r r a in , u  la te , and development are d ive rse w i t h in  t h i s  la rge area Phys io - 
g ra p h ic a l ly , the Cook In le t /C oppe r R ive r bas in is  cha ra c te r iz e d by brood low lands 
surrounded by rugged, g la c ie r - c la d  mountains. The occurrence and p o te n t ia l f o r  
development o f ground water are c o n t ro l le d  by the wide range and complex d i s t r i b u ­
t i o n  o f unde r ly in g m a te r ia ls . Mixed g la c ie r d ep o s i ts , s tream -so r ted sand and 
g ra v e l , wind-blown sand and s i l t ,  and la ke -depos ited s i l t  and c la y u n d e r l ie  the 
Matanuska and Susitna v a l le y s , Anchorage Bowl area, Kenai Peninsu la Lowlands, and 
the Copper R ive r bas in . Sedimentary and metasedimentary rocks form the Kenai and 
Chugach Ranges, and the Talkeetna and Wrangell Mountains are made up p r im a r i l y  o f 
igneous rocks . Ground water has been developed from g la c ia l outwash f o r  p u b l ic  
supp l ie s a t Kenai, Anchorage, and the Pa lmer-Wasil la area. Wells in  e i t h e r uncon­
so l id a te d m a te r ia ls or bedrock a lso supply most in d i v id u a l , p r iv a te  wate r systems 
in  the reg ion . Frozen, f in e -g ra in e d g la c ia l - l a k e  depos its in  much o f the Copper 
R ive r bas in r e s t r i c t  the occurrence and a v a i l a b i l i t y  o f ground water in  th a t area.

The la rg e , g la c ie r - f e d  r iv e r s  of the reg ion - -  Copper-Ch it ina system, Sus i tn a , 
Matanuska, Kn ik , and Kenai - -  ca r ry a high con cen t ra t io n o f suspended sediment 
( g la c ie r f l o u r )  dur ing the summer melt pe r iod s , but many n on g la c ie r - fe d t r i b u t a r i e s  
and o th e r streams con ta in c le a r wate r. Ship Creek is an im po rtan t source o f supp ly 
a t Anchorage, and the m u n ic ip a l i t y  proposes to p ipe wa te r , t re a te d to remove the 
suspended sediment, from g la c ie r - f e d  Eklu tna Lake to the Anchorage Bowl area.

The water resources o f the reg ion as a whole are perhaps the most s tu d ie d , docu­
mented, and developed in the S ta te . Yet the rap id in d u s t r i a l and commercial 
development and accompanying popu la t io n increases in  Sou th cen tra l A laska , where 
h a l f the people o f the Sta te now l i v e , are a lready s t re s s in g c u r r e n t l y  developed 
supp l ie s in  some areas ( p a r t i c u l a r l y  Anchorage) and pose the p o te n t ia l f o r  degrada­
t io n  o f water q u a l i t y  (urban and r e s id e n t ia l r u n o f f , un trea ted in d u s t r i a l and 
household wastewater) . A n t ic ip a te d fu tu re  growth and development (coa l resources 
in  the Beluga area, a g r i c u l t u r a l a c t i v i t i e s  a t P t. Mackenzie) w i l l  in e v i t a b l y  lead 
to a d d i t io n a l demands fo r water supp lies and concerns about p ro te c t io n  o f wa te r 
q u a l i t y . The t im e ly and economical s o lu t io n  o f these problems w i l l  re q u ire the 
con tinued expansion o f the hyd ro log ic in fo rm a t io n and data base.

The compound de l ta o f the Yukon-Kuskokwim R ive rs , the B r i s t o l Bay-Nushagak Lowland, 
the in te rv e n in g Ahklun/Kuskokwim Mountains, the Alaska Peninsu la (A le u t ia n Range), 
and the vo lc a n ic A leu t ia n Is land are separated and is o la te d  by mounta ins, d is ta n ce , 
and weather from developments in Cook I n le t and i n t e r i o r  Alaska.

Ground-water cond it io n s in the B r is t o l Bay-Nushagak Lowland are p robab ly s im i l a r to 
those in o th e r th ic k  a l lu v ia ] sequences, except th a t here the availability o f wate r 
is  in f lu e n ced (reduced) by a la y e r o f permafros t as th ic k  as 175 fe e t . P o te n t ia l 
f o r  development o f ground water in  the Yukon-Kuskokwim De lta is  l im i t e d  by p re ­
dom inan tly f in e -g ra in e d sediment, pe rm a fros t, and sha llow depth to the f re shw a te r - 
sa l tw a te r in te r fa c e  near the coast. Ground-water cond i t io n s are p robab ly h ig h ly  
v a r ia b le  in  the vo lcan ic rocks o f the Alaska Peninsu la and A le u t ia n Is la n d s .

Man's use o f and impact on the water resources o f southwestern p a r t o f Alaska have 
so f a r been m inor, and our knowledge o f those resources is  co rre spond in g ly l im i t e d .
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Immediate needs fo r wa te r data and in fo rm a t io n w i l l  most l i k e l y  remain those a t 
s e t t l e d  communities, m i l i t a r y  i n s t a l l a t i o n s , and seasonal re c re a t io n a l and com­
m e rc ia l f is h e r y  f a c i l i t i e s .  However, an unders tand ing o f the hyd ro lo g ic e n v iro n ­
ment is  necessary to p lan the o rd e r ly  development o f a g r i c u l t u r a l , hydropower, 
geotherma l, and l i k e l y  o f fs h o re m ine ra l p o te n t ia ls  in p a r t o f the reg ion . Thus, 
s i g n i f i c a n t increases in h yd ro lo g ic data c o l le c t io n  and in  the cu r re n t scope o f 
s tudy e f f o r t s  are req u ire d .

A. Sou th cen tra l Region USGS/DNR P ro je c ts

Program Element '85 '86 '87 '88 '89
Responsible Co-op 
agency(s) agency(s

1. S tream flow Data F F F F F DGGS/USGS

2. Beluga C oa l f ie ld s P ro je c ts
a. Beluga Water Q u a l i t y

M on i to r in g F F C DGGS DEC
b. Beluga S now /P re c ip i ta t io n

Survey F F F F F DGGS SCS

3. Matanuska-Susitna V a l le y P ro je c ts
a. Peak Flow, Low Flow & Lake

Level M on ito r in g F F F F F USGS DGGS/DF&G
b. Matanuska R ive r Basin

Survey F F C DGGS DLWM
c. Knik G la c ie r M on ito r in g F F F F F USGS DGGS
d. P t. MacKenzie Ag Area

M e teo ro log ica1 Data C DGGS DA
e. Matanuska A qu i fe r Study F F F F F DGGS DLWM
f .  Mat-Su Large Lake Study C USGS/DGGS
g. Mat-Su Small Lake Study C USGS/DGGS/

DF&G
h. Lake E u tro p h ic a t io n F F F F C USGS DGGS
i .  Hatcher Pass Snow Surveys F F F F F DGGS SCS/DLWM
j .  Sus itna R ive r Sediment

T ranspo r t F F C USGS APA
k. Kn ik R ive r Gravel Survey P P P DGGS DLWM
1. Matanuska V a l le y Moose

Range Hydrology F F F F F DGGS DLWM

4. Anchorage Area P ro je c ts
a. Geohydrology o f the

Anchorage Area F F F F F USGS MOA
b. Eagle R ive r Ground Water

A v a i l a b i l i t y F C DGGS DLWM
c. P o t te r Marsh/Rabb it Creek

H yd ro lo g ic a l E va lu a t io n F F C USGS MOA/DLWM
d. South Anchorage Water

Supply & Lake Levels P P P P P DGGS DLWM
e. H i l l s i d e  Area Ground

Water Study F F C DGGS

33



A. Southcentral Region USGS/DNR Projects— Continued

Program Element '85 '86 '87 '88 '89
Responsib le Co-op 
agency(s) agency(s

f .  Ek lu tna Lake F F F C USGS MOA

5. Kenai Peninsu la P ro je c ts
a. North Kenai Ground Water *

Model P P P USGS DGGS/DLWM
b. Lake Level & Ground Water

M on ito r in g F F F F F USGS DGGS
c. Water Resources o f the

Kenai Peninsula Borough F F F F F USGS KPB
d. Kenai R ive r Management

Data P P P P DGGS/DP KPB

6. Kuskokwim Basin
Reconnaissance Survey F F C DGGS

7. Copper R ive r Basin P ro je c ts
a. Kenney Lake/Copper Center

Water Supp lies P P P P P DGGS DLWM
b. Copper R ive r Gaging

S ta t io n P USGS ADOT&PF

8. Alaska Pen in su la /A leu t ia n
Is lands P ro je c ts
a. A le u t ia n Is land Stream­

f low Data F F F F F DGGS DLWM
b. B r i s t o l Bay Water Supply

Study P P P P P DGGS DLWM

F - funded a t p resen t; fund ing a n t ic ip a te d 
P - proposed, funds needed 
C - completed

1. SOUTHCENTRAL STREAMFLOW CHARACTERISTICS

Streamflow data are bas ic to management o f the wate r o f Sou th cen tra l A laska . 
Continuous reco rd ing gages are es ta b l is h e d , ma in ta ined , and data c o l le c te d  and 
pub lished by USGS/DGGS coope ra t ive , j o i n t l y  funded contr." t .

Continuous stream flow reco rd ing gages are loca ted on Anchor R ive r , Kenai R ive r , 
Capps Creek, Chuitna R ive r , W illow Creek, Deception Creek, and Deshka R ive r .

Peak f low and lake le ve ls are main ta ined on 23 o th e r streams and seve ra l lakes . 
Some s ta t io n s are pa r t o f the GOES s a t e l l i t e  rea l time system fo r which the 
re c e iv in g s ta t io n  is  loca ted in  Anchorage.
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2. BELUGA COALFIELD PROJECTS

a. Beluga Water Q u a l i t y  M on ito r in g - Water q u a l i t y  o f the streams o f the Beluga 
C oa l f ie ld s w i l l  be th rea tened by coa l m in ing . Base line data are needed as w e l l as 
water q u a l i t y  m on ito r in g o f the streams in o rde r to adequate ly manage the water 
q u a l i t y . Th is program prov ides data to DEC as w e ll as DNR. This p ro je c t invo lves 
a sys tema tic sampling and ana ly s is o f water from designated s i te s in  the Beluga 
Coal Mine area . The data are p rov ided to management agencies.

b. Beluga S now /P re c ip i ta t io n Survey - P re c ip i t a t i o n  and snow accumulation are an 
impo rtan t p a r t o f m on ito r in g and managing su r fa ce waters o f the Beluga C oa l f ie ld s 
area. Th is p ro je c t is p a r t o f the sta tew ide snow survey system coord ina ted by the 
U.S. S o i l Conserva tion Se rv ice , which ma in ta ins f i v e  snow survey and p r e c ip i t a t i o n  
s i t e s  in the Beluga C o a l f ie ld s . Data are c o l le c te d  throughout the w in te r snow 
accumula tion season.

3. MATANUSKA-SUSITNA VALLEY PROJECTS

a. Peak Flow, Low Flow, and Lake Level M on i to r in g - Peak-stage in d ic a to rs (c r e s t - 
stage gages) a t seve ra l s i t e s  document f lo o d even ts . Stream discharge measurements 
are made a t o th e r se lec ted s i t e s  du r ing low - f low  cond i t io n s . Water le v e ls are 
measured sem iannua lly a t 12 lakes . These stream flow and lake data (3 years o f 
record now a v a i la b le ) p rov ide background in fo rm a t io n fo r o the r ongoing and planned 
a rea l and research s tu d ie s .

b. Matanuska R ive r Basin Survey - The Matanuska R ive r system has good access and is 
one o f the major r i v e r  systems o f the Matanuska-Susitna area. Very few data e x is t 
fo r the t r i b u t a r i e s  o f the Matanuska R ive r and no gaging s ta t io n s p re se n t ly mon ito r 
any p a r t o f the system. Data ai.e needed to in t e r p r e t water and sediment tra n s p o r t 
by the r i v e r . Gravel e x t r a c t io n , water q u a l i t y , f lo o d in g , and eros ion near Palmer 
are being mon ito red . Th is p ro je c t w i l l  suppo rt p re l im in a ry stream flow measurement 
o f the Matanuska R ive r t r i b u t a r i e s  and sediment t ra n s p o r t c h a ra c te r is t ic s  o f the 
r iv e r  system.

c. Knik G la c ie r M on ito r in g - The ou tb u rs t o f glacier-dammed Lake George once p ro ­
duced la rge f lo o d s on the Kn ik R iv e r . A lthough the lake has not formed since 1966, 
the p o te n t ia l e x is t s  fo r i t s  re - fo rm a t io n and resumption o f annual f lo o d in g . Such 
f loods cou ld a f f e c t e x is t in g  and proposed fu tu re  development along the Knik R ive r . 
The a c t i v i t y  o f Kn ik G la c ie r is  monito red in  an a ttemp t to p re d ic t the l ik e l ih o o d  
o f the fo rm a t ion o f a "new" Lake George.

d. P t. MacKenzie Ag Area M e te o ro lo g ic a l Data - A me teo ro log ica l s ta t io n  in s ta l l e d
in  1981 records wind v e lo c i t y  and d i r e c t i o n  data needed fo r development o f 
a g r i c u l t u r a l p la n s . The U n iv e r s i t y  o f Alaska A g r ic u l t u r a l Extension Serv ice is 
p lann ing to  assume maintenance and m on ito r in g o f the s ta t io n .

e. Matanuska V a l le y A q u i fe r Study - Demands fo r ground water in  the Matanuska
V a l le y are in c re a s in g r a p id l y  as the p opu la t io n and assoc ia ted development grow.
Ground-water systems o f the area need to be de fined and eva luated in  o rde r to 
manage the a re a 's water demands w is e ly . Th is p ro je c t w i l l  analyze e x is t in g  data 
and c o l l e c t new in fo rm a t io n necessary to understand and descr ibe ground-water 
systems o f the Matanuska-Susitna area.

35



f .  Matanuska-Susitna Large Lake Study - Big Lake in  the Matanuska-Susitna V a l le y is  
an im po rtan t area o f development fo r re c re a t io n and f is h in g . The waters o f the 
lake can produce necessary n u t r ie n ts  f o r  the aqua t ic l i f e  th e re , bu t should no t be 
p o l lu te d . Care fu l in v e s t ig a t io n  o f the n u t r ie n t c o n d i t io n o f the lake w i l l  a l low 
dec is ions f o r  management o f lake development and use to be based on fundamental 
b io lo g ic a l p r in c ip le s  and c h a ra c te r is t ic s  o f the lake .

This p ro je c t w i l l  de f ine the phys ica l and b io lo g ic a l cha ra c te r o f the waters o f Big 
Lake and w i l l  document the d is t r i b u t i o n  and v a r ie t y  o f o rgan ic m a t te r , the a b i l i t y  
o f the lake to support f i s h , and the p o te n t ia l f o r  p o l l u t i o n  o f the wa te rs . P r in ­
c ip le s learned through th is  study w i l l  be app l ic a b le to o th e r lakes in  su b a rc t ic 
areas o f Alaska.

g. Matanuska-Susitna Small Lake Study - Sma lle r , h e a v i ly  used lakes o f the 
Matanuska-Susitna Va l le y support im po rtan t f i s h  pop u la t io n . L im no log ica l i n v e s t i ­
ga t ions p rov ide a s c i e n t i f i c  bas is f o r management o f the water o f these rec rea ­
t i o n a l lakes .

h. Lake Eu tro ph ic a t io n - An ex tens ion o f e a r l i e r  l im n o lo g ic a l s tud ie s in  the 
Matanuska-Susitna Va l le y , th is  p ro je c t w i l l  p ro v ide c r i t e r i a  f o r  lake management by 
id e n t i f y i n g  those fa c to r s /c o n d i t io n s in  sha llow , s u b a rc t ic lakes th a t make them 
most suscep t ib le to c u l t u r a l e u t ro p h ic a t io n .

i . Hatcher Pass Snow Surveys

Snow survey courses to mon ito r snow depth and water con ten t w i l l  be e s tab l is hed a t 
se lec ted lo ca t io n s lo prov ide needed snow-cover data fo r managing these re c re a ­
t io n a l areas fo r s k i in g  and o the r w in te r spo r ts . Data w i l l  a lso be u se fu l fo r 
stream ru n o f f and f lood p re d ic t io n .

j .  Sus i tn a R iver Sediment Transpo rt Study - Alaska Power A u th o r i t y  has con trac ted 
USGS to conduct an in -dep th in v e s t ig a t io n  o f the c h a ra c te r i s t i c s  o f sediment p ro ­
d u c t io n , concen tra t io n , and y ie ld  o f a g la c ie r - f e d  stream. The data w i l l  be used 
fo r p lann ing , des ign, and ope ra t ion o f proposed h y d ro e le c t r ic  dams and power 
genera t ion f a c i l i t i e s .  This study on the Susitna R ive r (below the Dev i ls Canyon 
dam s i t e )  w i l l  address the fo l lo w in g aspects :

(a) Suspended-sediment tra n s p o r t ra te as a fu n c t io n  o f d ischa rge .
(b) Size d is t r i b u t i o n  o f suspended spdiment as a fu n c t io n o f t ra n s p o r t ra te .
(c ) Bedload sed im en t- transpo r t ra te as a fu n c t io n o f d ischa rge .
(d) Size d is t r i b u t i o n  o f bedload sediment as a fu n c t io n o f t ra n s p o r t ra te .
(e) S p a t ia l d is t r i b u t i o n  o f t o t a l sediment t ra n s p o r t .
( f )  Stream v e r t i c a l - v e . o c i t y  d is t r i b u t i o n s  as a fu n c t io n o f d ischarge .
(g) Stream wa te r -su r face g rad ien t as a fu n c t io n o f d ischarge .
(h) Bed m a te r ia l p a r t i c l e - s i z e  d is t r i b u t i o n .

k. Kn ik R ive r Gravel Survey - The p ro je c t w i l l  eva lua te the amount o f grave l a v a i l ­
able fo r e x t ra c t io n  from the bed o f the Knik R iv e r , the e f f e c t s  o f g rave l m in ing
and the p o te n t ia l grave l "recha rge ” o f the r i v e r . In response to demand fo r aggre­
gate resources, DNR land managers have requested th is  s tudy .
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1. Matanuska Va l le y Moose Range Hydro logy - S tream flow , Lake le v e l , ground-water 
le v e ls , water q u a l i t y , wind and p r e c ip i t a t i o n  data needed to prepare a management 
p la n f o r  the newly created Matanuska V a l le y Moose Range w i lL be prov ided to DLWM 
p lanne rs . M on ito r in g s i te s w i l l  p ro v id e data fo r ongoing management o f the range.

4. ANCHORAGE AREA PROJECTS

a. Geohydrology o f Anchorage Area - The o b je c t iv e s o f th i s  p ro je c t are to : (1) 
opera te a d a ta - c o l le c t io n  network f o r  s tream flow , lake le v e ls , and ground-water 
le v e ls ; (2) ma in ta in a " s t a t e - o f - t h e - a r t "  d i g i t a l  computer model o f the con fined 
a q u i fe r system to s imu la te the h yd ro lo g ic e f fe c ts  o f ground-water development; (3) 
desc r ibe hyd ro lo g ic c h a ra c te r is t ic s  o f se lec ted areas in  Anchorage where in fo rm a ­
t io n  is requ ired to guide land-use p lann ing dec is io n s ; (4 ) determine cu r re n t con­
d i t i o n s  and changes in stream flow c h a ra c te r i s t i c s  and stream water q u a l i t y  due to 
u rb an iz a t io n o f Campbell and Chester Creek bas ins ; and (5) eva lua te a v a i l a b i l i t y  
and q u a l i t y  o f p o te n t ia l new p u b l ic wate r supp lies a t Girdwood.

b. Eagle R ive r Ground Water A v a i l a b i l i t y  - Eagle R ive r community has had a h is to r y  
o f ground-water supply problems. A study o f the a re a 's ground-water system, begun 
in 1982 a t the request o f DLWM, w i l l  r e s u l t in  the d e f i n i t i o n  and understand ing o f 
Eagle R ive r a q u i fe rs necessary f o r  pruden t management o f the community 's water 
resou rces .

c. P o t te r Marsh/Rabbit Creek H yd ro lo g ic a l E va lua t ion - P o t te r Marsh is the fo c a l 
p o in t o f 3 prime coas ta l wate rfow l n a tu ra l area which is  p o t e n t ia l l y  th rea tened by 
Anchorage sub d iv is io n development. Many agenc ies , o rg a n iz a t io n s , and c i t i z e n s  have 
requested th a t steps be taken to p rese rve the na tu ra l q u a l i t i e s  o f the es tu a r in e 
environment.

Th is p ro je c t w i l l  u rov ide data and analyses th a t w i l l  p rov ide a basis f o r  d e te r ­
m in ing the p o te n t ia l o f fu tu re development to a l t e r  the present h yd ro lo g ic a l 
balance o f the marsh.

d. South Anchorage Water Supply and Lake Levels - Ground-water data (both q u a n t i ty  
and q u a l i t y ) from bedrock aqu i fe rs and o th e r a q u i fe rs are necessary fo r improved 
wate r management o f water resources o f South Anchorage. Sa ltw a te r in t r u s io n  poses 
a th re a t to w e l ls near the i n l e t .  Lake le v e ls and q u a l i t y  have been jeopa rd ized by 
con t in u in g land development so th a t e va lu a t io n o f the h yd ro lo g ic a l changes is  
needed by water managers and re s id e n ts .

e. H i l l s i d e  Area Ground-Water Study - D e ta i le d data com p ila t io n and computer 
ana ly s is w i l l  y ie ld  data fo r models which w i l l  p rov ide a method fo r mon ito r in g and 
in t e r p r e t i n g  h i l l s i d e  area ground-water systems. The model w i l l  be used to attempt 
to p re d ic t e f f e c ts  o f p o te n t ia l w ithd raw a ls from the system. These data and i n t e r ­
p re ta t io n s are needed to manage wa te r a p p l ic a t io n s in th is  growing Anchorage 
suburb.

f .  Ek lu tna Lake - Cons truc t ion has begun on a p ip e l in e  th a t w i l l  e ve n tu a l ly ca r ry 
wate r from Eklu tna Lake to communities along the Glenn Highway and to the Anchorage 
Bowl area. Th is study w i l l  in v e s t ig a te  aspects o f the wate r source, in c lu d in g (1) 
ru n o f f c h a ra c te r i s t i c s  o f snow- and g la c ie r - f e d  Ek lu tna Lake, and (2) sed imen ta t ion 
ra te s in  and processes o f t ra n s po r t o f suspended sediment through the lake .
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5. KENAI PENINSULA PROJECTS

a. North Kenai Ground Water Model - Continued m on ito r in g o f lo c a l ground wa te r w i l l  
a l lo w  development o f a d i g i t a l model o f the lower con f ined a q u i fe r , in  o rd e r to 
s im u la te the ex te n t o f , and p re d ic t probab le changes in , the in t r u s io n  o f s a l t  
water from Cook I n l e t  in to  the a q u i fe r due to a n t ic ip a te d  inc reases in  pumping o f 
la r g e - y ie ld  in d u s t r i a l w e l ls , as w e l l as e f f e c t s  on lakes and o th e r h y d ro lo g ic 
express ions o f the area.

b. Lake Level and Ground Water M on ito r in g - This co n t in u in g program, begun as p a r t 
o f e a r l i e r  USGS in t e r p r e t i v e  s tud ies in  the North Kenai area , f u r t h e r de f in e s the 
re la t io n s h ip s between ground-water use and f lu c tu a t io n s  in lake le v e ls .

c . Water Resources o f the Kenai Peninsu la Borough - The o b je c t iv e s are to m on ito r 
h yd ro lo g ic cond i t io n s in  pa r ts o f the Borough ou ts id e the s p e c i f i c  study areas 
addressed in  a and b above, and to eva lua te needs f o r  d e ta i le d  s tu d ie s .

d. Kenai R ive r Management Data - D iv is io n  o f Parks needs a l l  Kenai R ive r h y d ro lo g ic 
data a v a i la b le  in  o rde r to prepare a management p lan f o r  the r i v e r .  Th is p ro je c t 
w i l l  summarize and eva lua te e x is t in g  data as wel 1 as d e f in e and i n i t i a t e  a data 
c o l le c t io n  system adequate fo r managing the Kenai R ive r in  o rde r to ma in ta in the 
f is h e r ie s  and re c re a t io n a l values o f th a t system.

6. KUSKOKWIM BASIN RECONNAISSANCE SURVEY

Flow and flo od data are developed from reconnaissance surveys o f the Kuskokwim 
R ive r t r i b u t a r i e s . Surveys o f v a l le y  and channel p r o f i l e s  as w e l l as water su r fa ce 
slope and discharge a llow reasonably accu ra te ca lc u la t io n s fo r stream flow and f lo o d 
c h a ra c te r is t i c s  fo r these major, l iy d ro lo g ic a l l y  unknown i n t e r i o r  Alaskan r iv e r s  
which are t r i b u t a r y  to the la rges t t o t a l l y  Alaskan r i v e r .  The h yd ro lo g ic data and 
in te r p r e ta t io n s  are needed fo r knowledge, p lann ing , and management o f the Kuskokwim 
R ive r system as we ll as the s ta te lands through which the r iv e r s  f low .

7. COPPER RIVER BASIN PROJECTS

a. Kenney Lake/Copper Center Water Supply E va lu a t io n - Residents and DNR wate r
managers request data and eva lu a t io n o f water supp ly sources fo r t h i s  Copper Basin 
popu la t io n cen te r p a r t i c u l a r l y  fo r domestic and a g r i c u l t u r a l wa te r supp l ie s .

b. Copper R ive r Gaging S ta t io n - The streamgaging s ta t io n  on the Copper R ive r near 
C h i t in a , operated by USGS, should be augmented o r rep laced by a s ta t io n  a t the 
M i l l i o n  D o l la r Bridge near Cordova. The new s ta t io n  would m on ito r ru n o f f o f the 
e n t i r e  bas in (which is not prov ided by the presen t gage) as w e l l as ob ta in stream ­
f low data needed fo r p lann ing and design o f proposed highway s t ru c tu re s on the 
lower Copper R ive r .

8. ALASKA PEN INSULA/ALEUTIAN ISL..ND PROJECTS

a. A le u t ia n Is lands S tre amflow Data - Small coope ra to r opera ted s ta t io n s are 
loca ted a t N ik o ls k i and Unalaska to p rov ide s tream flow data fo r small streams in 
the A le u t ia n Is lands . Data are used to appra ise the lo c a l wate r resource p o te n t ia l



f o r  domestic and in d u s t r i a l wa te r supp ly , h y d ro e le c t r ic  p o te n t ia l , and f i s h  
h a b i ta t . A lso the data can be used fo r improv ing ungaged streamflows in  a hyd ro - 
l o g i c a l l y  unsampled corne r o f A laska.

b. B r i s t o l Bay Water Supply Study - The study would eva lua te a va i la b le data and 
i n s t a l l  new data c o l le c t io n  s ta t io n s in  o rde r to develop in fo rm a t io n needed to 
improve water supp l ie s fo r B r i s t o l Bay communities and seafood in d u s t r i a l p la n ts a t 
Naknek, King Salmon, D il l in g ham , o r o th e r v i l l a g e s  as demand requ ire s . Some work 
has a lready been done in D il l in gham .

B. Related Programs Responsible Agency

1. Chugach Na t io na l Fores t —  E s ta b l is h  and m a in ta in a cu r re n t 
wa te r -re sou rces data index fo r CNF; in ven to ry and update 
cu r re n t water r ig h t s  perm its on fo r e s t lands ; t ra n s fe r 
USGS gaging s ta t io n  from Resu rre c t ion Creek to Portage Creek 
and id e n t i f y  p o te n t ia l s i te s on Montague Is land fo r stream flow 
data c o l l e c t i o n .

U.S Fo res t Serv ice 
(USFS)

2. F is h e r ie s ground-wa ter s tud ie s - -  assess p o te n t ia l fo r 
deve lop ing spawning and rea r in g areas in  stream channel 
g ra ve ls fed by ground water (Turnagain Pass, Portage 
V a l le y and o th e r a reas ) .

USFS
[Co-op w i th  DF&G]

3. P o te n t ia l f o r  deg rada t ion o f water q u a l i t y :

(a ) Anchorage - urban ru n o f f .
(b ) Kenai - d ispo sa l and sto rage o f d r i l l i n g  muds in 

wetland areas.

Alaska Department 
o f Environmenta l 
Conservation (DEC)

A. C o l le c t io n  o f base l in e hyd ro lo g ic data in  a n t i c ip a t io n  o f coal 
m in ing (Beluga a rea ) .

DEC/DNR Co-op Study

5. S te r l i n g  Spec ia l Waste S i te  E va lu a t io n .

6. Impacts o f d ispo sa l o f seafood process ing wastes on 
re c e iv in g  marine waters - -  s tud ie s a t Kodiak, Akutan, 
and a t Cordova.

DEC

DEC

7. Geochemistry o f Copper R ive r Basin ground wate r - w i l l  
p ro v id e a m u l t i v a r ia t e  s t a t i s t i c a l  ana ly s is o f the 
r r e a 's  geochem is try .

I n s t i t u t e  o f Water 
Resources (IWR) 
[Co-op w i th  DGGS]

8. I n i t i a t e  wa te r resources base l ine s tu d ie s a t Lake C la rk 
and W range l l-S t . E l ia s Na t io na l Park and Preserve (NP&P); 
s tudy o f m in ing e f f e c t s  on water resources a t W range ll- 
S t . E l ia s NP&P; study o f salmon n u t r i e n t re - c y c l in g  a t 
Katmai NP&P.

N a t io na l Park 
Serv ice (NPS)

39



B. Related Programs— Continued Responsible Agency

9. M on ito r in g o f aqua t ic h a b i ta t and f i s h  popu la t io n s o f the 
Tuluksak R ive r w i th respec t to p la c e r -g o ld  dredg ing 
ope ra t ions a t Nyac.

10. Stream-tempera ture modeling —  Evaluate p o te n t ia l e f fe c ts  
o f proposed two-dam Susitna h y d ro e le c t r ic  p ro je c t on down­
stream water tempera tu re . Model w i l l  s im u la te n a tu ra l and 
"w i t h - p r o je c t "  ins tream temperatures under a range o f 
me teo ro log ic and h yd ro lo g ic cond i t io n s and va r io u s re s e rv o i r 
ope ra t in g procedures. Associa ted w i th  t h i s  p ro je c t are 
in v e s t ig a t io n s o f thermal e f fe c ts  on f i s h  and e f f e c t s  o f
an a l te re d  ice regime on phys ica l and b io lo g ic  system o f the 
r i v e r .

11. I d e n t i f i c a t i o n  o f f lo o d hazard areas along se lec ted streams 
o r reaches o f those streams fo r use in  f lo o d - p la in  manage­
ment s tu d ie s . Ten ta t iv e l i s t  o f steams inc ludes Kuskokwim, 
Copper, Matanuska, Kenai, Anchor, K a s i lo f , and N in i l c h i k  
R ive rs , and Deep Creek.

12. S t ra n d l in e Lake/Beluga R ive r ou tb u rs t f lo o d ana ly s is —  
S tra n d l in e Lake is a g la c i a l l y  dammed lake which ou tbu rs ts 
nea r ly every year causing f lo o d in g o f the Beluga R ive r .
Power transm iss ion l i n e s , b r idges , and fishermen are 
endangered by th i s  f lo o d . D e ta i le d ana ly s is o f the p ro ­
cesses respons ib le f o r the f lo o d in g w i l l  a l lo w  i n t e r ­
p re ta t io n  and poss ib le p re d ic t io n  o f the ou tb u rs t f lo o d .
Th is p ro je c t w i l l  support the f in a l surveys and analyses 
and the p repa ra t ion o f the study re p o r t .

13. Mt. R edo ub t /D r i f t R ive r f lo o d eva lu a t io n —  D r i f t  R ive r 
o u tb u rs t f lo ods occur when the North G la c ie r on Mt.
Redoubt surges and dams the D r i f t  R ive r . Developments 
in  the D r i f t  R ive r v a l le y  are threa tened by such a 
f lo o d . Recent in v e s t ig a t io n  in d ic a te s the North G la c ie r 
is in  the process o f su rg ing . Mon ito r in g the su rg ing 
g la c ie r w i l l  a l low fo re ca s t o f f lo o d in g o f the D r i f t  
R ive r . Th is p ro je c t w i l l  support con tinued su rv e i l la n c e 
and survey ing o f the North G la c ie r on Mt. Redoubt and 
c o l le c t io n  o f data necessary to make g la c ia l te rm inus 
advance p re d ic t io n s

Alaska Department 
o f F ish & Game

A r c t i c  Env iron . 
I n fo , and Data 
Center [Coop. 
w/APA, USF&WS]

S o i l Conserva tion 
Serv ice

Geophysical I n s t i ­
tu te (G I) [Co-op 
w i th  DGGS]

GI
[Co-op w i th  DGGS]



SOUTHEAST REGION

Water is  abundant in the r e l a t i v e l y  m ild ( f o r  Alaska) and very wet c l im a te o f 
A la s ka 's coa s ta l "panhand le". The h igh p r e c ip i t a t i o n  (more than 200 inches per 
year measured a t L i t t l e  Po rt W a lte r ; p robab ly much g rea te r a t h ighe r a l t i t u d e s ) on 
g la c ie r s  and on s te ep ly s lo p in g g la c i a l l y  scoured bedrock produces the h ighes t mean 
annual and peak ru n o f f ra te s in the S ta te . Severa l la rge r iv e r s  o r ig in a t in g  in 
Canada f low  through Southeast A laska : the Taku (Drainage Area = 6,000 m i2) , the
A lsek (D.A. = 11,000 m i2) and the S t ik in e  (D.A. = 20,000 nti2) . These g la c ie r - f e d  
r iv e r s  c a r ry la rg e amounts o f suspended sediment. Most o f the sma lle r streams in 
the reg ion are f re e o f g la c ia l d eb r is . Ground water can be obta ined re a d i ly  from 
a llu v ium  o f the la rg e r stream v a l le y s , a lthough these depos its are no t as extens ive 
as in o th e r p a r ts o f A laska. Most o f the water used in Southeast Alaska - -  /o r 
h y d ro e le c t r ic  power gene ra t io n , seafood p rocess ing , and pulp m i l l ope ra t ions - -  is 
from su r fa ce sources, but ground wate r prov ides the p r in c ip a l p u b l ic  supply a t 
Juneau, S i t k a , Yaku ta t , Ke tch ikan , and a t o th e r la rge communities.

The fo l lo w in g  p o te n t ia l problems and needs e x is t in  the Southeast Region: (1)
E f fe c ts  o f pas t and ongoing logg ing p ra c t ic e s as w e l l as proposed min ing opera t ions 
(a t Quartz H i l l  near Ketch ikan and Greens Creek on Adm ira l ty Is la n d ) pose poten ­
t i a l l y  s i g n i f i c a n t impacts on q u a l i t y  o f su r face wa te r. Avalanches and lands l id e s 
may occur n a t u r a l l y  on steep , sa tu ra ted slopes in areas being d is tu rbed by man's 
a c t i v i t i e s ;  sepa ra t ion o f "causes" may be d i f f i c u l t .  (2) P o te n t ia l hazards from 
g la c ie r s  (o u tb u rs t f lo o d s ) and heavy, wet snov/fa l l on steep mountain slopes
(ava lanches) have been id e n t i f i e d  lo c a l l y .  A com p ila t io n o f data and a coord ina ted
a c t io n  p lan in  case o f emergency are needed. (3) Water-supply needs in  the Juneau
area (Mendenhall V a l le y and Douglas Is la n d ) and o the r communities requ ire extens ion 
o f in fo rm a t io n on ground-water systems —  complex hydro logy (and lo c a l wa te r-
q u a l i t y  problems) o f g la c i o - f l u v i a l depos its and a l l u v i a l fans . S a lt -w a te r i n t r u ­
s io n may occur n a tu r a l l y  o r be caused by pumping from coas ta l v a l le y s . (A) Conduct 
o f h yd ro lo g ic -d a ta c o l le c t io n  and research a c t i v i t i e s  on Na t ive - o r corporate-owned
lands by government agencies (a t le a s t Federa l) may be re s t r i c t e d  by lega l "con­
s id e r a t i o n s . "  (Federa l government cannot accept funds fo r s tud ies from such
e n t i t i e s .  Th is s i t u a t io n  not unique to SE A la ska .)

A. Southeast Region USGS/DNR P ro je c ts

Program Element

1. Stream flow C h a ra c te r is t ic s
a. Gaging S ta t io n s (see 

S ta tew ide Programs)

b. R ive r Basin Surveys

2. Mendenhall V a l le y 
H yd ro lo g ic a l Study

Responsible Co-op 
185 '86 '87 _ '88 '89 agency(s) agency(s)

F

P

C

F USGS

P DGGS

USGS

USFS/USB/
DGGS/DLWM*

DLWM

JCB/DLWM

*Also cities of Sitka and Petersburg
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A. Southeast Region USGS/DNR Projects— Continued

Program Element
Responsib le Co-op 

'85 '86 '87 '88 *89 agency(s) agency(s)

3. Auke Bay Water Supply 
Study F F C DGGS DLWM

4. Ind ian R ive r Basinwide 
A d ju d ic a t io n P P P P P DLWM/DGGS

5. Quartz H i l l  Water M on ito r ing P P P P P USGS USB/DGGS

6. Greens Creek Water Mon ito r in g F F F F F USFS/USGS

7. Land D isposa l Water A v a i l ­
a b i l i t y  Stud ies P P P P P DGGS/DL ’M

F - funded a t p resen t; fund ing a n t ic ip a te d 
P - proposed, funds needed 
C - completed

1. STREAMFLOW CHARACTERISTICS

a. Gaging S ta t ions ( l i s t e d  w ith S ta tew ide Programs) - In sou theast A laska , long ­
term records from several a c t iv e and d iscon t inued gaging s ta t io n s probab ly p rov ide 
a more complete and rep re sen ta t iv e p ic tu r e  o f the reg io na l v a r ia t i o n  and range o f 
stream flow than fo r any o the r la rge area o f the S ta te . Although a r e l a t i v e l y  
in te n s iv e reg ion-w ide basic data c o l le c t io n  e f f o r t  con t inues , new developments, 
a c t i v i t i e s  or problem areas requ ire a d d i t io n a l and /o r more d e ta i le d  data a t 
s p e c i f i c  s i t e s . S ta t ion s re c e n t ly es tab l is hed to p rov ide such in fo rm a t io n in c lu d e : 
Ind ian R ive r near S itka (water r ig h t s  a d ju d ic a t io n ) , Mendenhall R ive r near Auke 
Bay, and K le h in i R ive r near Klukwan (su r fa ce -w a te r /g ro u n d 'w a te r r e la t i o n s ) .

A reconnaissance o f ru n o f f c h a ra c te r i s t i c s  in  the A lsek R ive r bas in is  planned fo r 
1985-86. This large r i v e r  (dra inage area 11,000 m i2) is fed p r im a r i l y  by g la c ia l 
ine I t  w a te r .

b. R ive r Basin Surveys - Reconnaissance surveys o f ungaged stream systems to p ro ­
duce stream flow and f lo od p re d ic t io n s have been planned fo r the A lsek and Taku 
R ive rs as w e l l as o the r streams which DWR water managers id e n t i f y  f o r which data 
are needed. (Nonfunded p r o je c t s . )

2. MENDENHALL VALLEY HYDROLOGICAL STUDY

The Borough and C ity o f Juneau as w e l l as res id en ts and DNR wate r managers have 
requested an in te n s iv e in v e s t ig a t io n  and eva lu a t io n o f the wate r supp lies o f the 
Mendenhall V a l le y area. A USGS-WRD study nearing comple tion w i l l  p rov ide necessary 
data and in te r p r e ta t io n  fo r de te rm in ing q u a n t i t i e s  o f a v a i la b le  water and e f f e c ts  
on the q u a n t i ty  and q u a l i t y  o f the water from s a l t  water in t r u s io n  and sewage 
re s u l t in g  from inc reas ing demands from the system.
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3. AUKE BAY WATER SUPPLY STUDY

The study w i l l  p ro v ide more complete data and in te r p r e ta t io n  o f ground water and 
o th e r water supp l ie s o f the Auke Bay area in order to more a ccu ra te ly de f ine s a l t 
wa te r in t r u s io n  and p rov ide a te c h n ic a l bas is f o r more e f f e c t i v e  management 
p o l i c i e s  fo r th is  deve lop ing area. The study was requested by Region water 
managers.

4. INDIAN RIVER BASINWIDE ADJUDICATION

A pp ro p r ia t io n s o f wate r from Ind ian R ive r in  S itka may he greaLer than the amount 
o f water in the r i v e r  du r ing low f low s . Users and water r ig h ts  ho lde rs inc lude 
Alaska Department o f F ish and Game, C i ty o f S i tk a , Na tio na l Park Se rv ice , Sheldon 
Jackson Co llege , and p r iv a te  p a r t ie s . DLWM water managers are p lann ing to a d ju d i ­
ca te Ind ian R iv e r 's  waters on a basinwide bas is and w i l l  requ ire good, bas ic data 
as we ll as analyses and in te r p r e ta t io n  o f those data fo r meaningfu l a d ju d ic a t io n o f 
t h i s  o ve r -app ro p r ia te d stream system.

5. QUARTZ HILL WATER MONITORING

Th is p ro je c t w i l l  p ro v id e base l ine data to cha ra c te r iz e present hyd ro lo g ic con­
d i t i o n s  in an area o f known p o te n t ia l fo r molybdenum development near Ke tch ikan . 
Two gage s i t e s  p rov ide q u a n t i t y  and seasonal d i s t r i b u t i o n  o f stream discharge and 
seasonal and a rea l v a r ia t io n s  in su r fa ce -w a te r q u a l i t y

6. GREENS CREEK WATER MONITORING

In fo rm a t io n s im i l a r to tha t c o l le c te d at Quartz H i l l w i l l  document su r fa ce -w a te r 
co n d i t io n s in th i s  proposed mining development in the Hawk In le t-Y oung Bay area in 
the no rthe rn pa r t o f A dm ira l ty Is la n d . The ongoing work is conducted by U.S. 
Fo res t Serv ice h y d ro lo g is t s .

7. LAND DISPOSAL WATER AVAILABILITY STUDIES

Techn ica l h yd ro lo g ic a l e va lu a t io ns o f water supp ly , f lo o d in g , e ro s io n , re c re a t io n , 
and h a b i ta t w i l l  be prov ided as requested and needed by DNR planners and managers 
in  o rde r to conduct land d isposa ls .

B. Re lated Programs Responsib le Agency

1. Impacts o f fo r e s t r y  p ra c t ic e s on water q u a l i t y . Alaska Department
o f Environmenta l 
Conservation (DEC)

2. Water q u a l i t y  and sediment ana ly s is o f Swan Lake, S itka DEC

3. Eva lua te use fu lness o f the mussel M y t i lu s as a b io - DEC 
accumula to r and thus an index o f metals added to
streams by m in ing ope ra t io n s (Greens Creek and Hawk 
I n l e t  a t A dm ira l ty Is la n d ) .
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B. Related Programs--Continued Responsible Agency

4. Impact o f ore s p i l la g e  on water q u a l i t y  (Skagway harbor)

5. Rece iv ing water q u a l i t y  in  the v i c i n i t y  o f Petersburg 
seafood processors .

6. Juneau area w a te r - q u a l i t y  s tu d ie s :
a. Water q u a l i t y  in v e s t ig a t io n s o f North Twin Lake.
b. Aurora Basin and Gastineau Channel —  c i r c u l a t i o n  and 

water exchange.
c. E f fe c ts o f small boat moorage —  Auke Bay, Aurora Basin,

Tee Harbor.

7. Fo res t P rac t ic es Adv iso ry —  determ ine e f fe c ts  o f fo re s t 
p ra c t ic e s on h yd ro lo g ic system and mon ito r e f fe c t iv e n e s s 
o f "Best Management P ra c t ic e s . "

3. Fishway In v e s t ig a t io n s - -  to p rov ide h yd ra u l ic and hydro­
lo g ic  data to f is h e r ie s  management agencies.

9. Kadashan Barometer Walershed - -  in te n s iv e e f f o r t  to mon ito r 
e f fe c ts  o f roads and tim be r ha rve s t in g p ra c t ic e s on waLer 
q u a l i t y  and s tream flow regime.

10. Water resource in v e n to ry o f the Chatham Area (Tongass Na tiona l 
Fo re s t) - -  r e la t i o n  o f stream channel morphology to s u i t a b i l i t y  
and s e n s i t i v i t y  o f aqua t ic h a b i ta ts fo r anadromous and re s id e n t 
f i s h .

11. Snow surveys and p r e c ip i t a t i o n  s ta t io n s - -  data s ig n i f i c a n t in 
eva lu a t io n o f ru n o f f and water a v a i l a b i l i t y  in  areas o f small 
o r v i r t u a l l y  nonex is ten t ground-water supp l ie s .

12. Instream flow study o f Ind ian R ive r , S itka Na tiona l H is to r i c a l 
Park.

13. Water-resources base l in e s tudy , G la c ie r Bay Nationa l Park 
and Preserve.

14. Streamflow data in suppo rt o f p o te n t ia l h y d ro e le c t r ic  power 
s tud ie s —  Fa vo r i te Creek near Angoon and small stream near 
Klukwan (no r th o f Ha ines).

DEC

DEC

DEC

U.S. Fo res t Se rv ice 
(USFS)

USFS

USFS
[ Co-op w i th  USGS]

USFS

U.S. S o i l Conserva­
t io n  Serv ice 
[Co-op w i th  DGGS]

N a t io na l Park 
Serv ice (NPS)

NPS

Alaska Power 
A u th o r i t y  (APA)

15. M on ito r in g e f fe c ts  o f ope ra t io n o f Tyee h y d ro e le c t r ic  
p ro je c t on fish -spawn ing channel developed in ta i l r a c e  
o f the p la n t .

A r c t i c  Environmenta l 
In fo . & Data Center 
[Co-op. w/APA]



HYDROLOGICAL ACTIVITIES IN YUKON TERRITORY, 1985-1989

The g rea t Yukon R ive r system heads in  the Yukon T e r r i t o r y  and B r i t i s h  
Columbia, where our neighbors to the east must deal w i th wate r resources 
issues and problems s im i l a r to those we face in  A laska . We are thus 
pleased to in c lude in th i s  AWARE Plan the fo l lo w in g sta tements p rov ided 
by J.R . (R ic ) Janowicz, Regional H yd ro lo g is t fo r Yukon T e r r i t o r y , w ith 
the Water Resources D iv is io n , Ind ian and Northern A f f a i r s ,  Canada:

During the 1985/86 f i s c a l yea r a f iv e - y e a r p lan w i l l  be implemented to expand the 
hyd rome tr ic network operated by Water Survey o f Canada in  Yukon T e r r i t o r y  as p a r t 
o f the Water Survey o f Canada/Department, o f Ind ian and Northern Development 
(WSC/DIAND) coope ra t ive cos t sha r ing agreement. The proposed p lan , c o n s is t in g 
p r im a r i l y  o f base l in e s ta t io n s , w i l l  expand the e x is t in g  network o f 72 s ta t io n s by 
15 s ta t io n s .

Water Survey o f Canada in tends to begin the in s t a l l a t i o n  o f Data C o l le c t io n  P la t ­
forms a t a l l  remote hyd rom e tr ic s ta t io n s w ith f iv e  Yukon s ta t io n s being ins trumen­
ted du r ing 1985. These f i v e  s ta t io n s have po r ts a v a i la b le  f o r  the in s t a l l a t i o n  o f 
a d d i t io n a l sensors. Cooperation between WSC and Atmospheric Environmenta l Se rv ice , 
as w e l l as o th e r government agencies is  a n t ic ip a te d  w ith the in c lu s io n  o f va r ious 
m e teo ro lo g ica l ins trumen ts a t WSC hyd rome tr ic s i t e s .

The hyd rom e tr ic network opera ted by DIAND dur ing 1985/86 w i l l  co n s is t o f 24 
s ta t io n s o f which 11 are base l in e s ta t io n s and 13 s i t e  s p e c i f i c  s ta t io n s . The 
fu tu re  p lan fo r the network is to t r a n s fe r the 11 base l ine s ta t io n s to WSC (as 
o u t l in e d  in the WSC/DIAND 5 year p la n ) . The s i t e  s p e c i f i c  s ta t io n s , which rep re ­
sen t p r im a r i l y  m in ing and t r a n s p o r ta t io n  concerns, w i l l  be main ta ined on ly as long 
as a need e x is t s . I t  is  expected th a t o th e r s i t e  s p e c i f i c  s ta t io n s w i l l  be added 
to the network . A h i s t o r i c a l summary o f the data was pub lished in  1984. I t  is 
expected th a t an update w i l l  be pub lished every two years .

The snow course network operated by DIAND w ith the coope ra t ion o f the Atmospheric 
Environmenta l Se rv ice p resen t y con s is ts o f 41 s ta t io n s th roughou t the T e r r i t o r y . 
These w i l l  be sampled fo r snow depth and snow water equ iva le n t on February 1, March 
1, A p r i l 1, May 1 and May 15; a snow survey b u l l e t i n  w i th  ru n o f f fo re ca s ts w i l l  be 
pub lished a f t e r  each sample. A h i s t o r i c a l snow survey summary is  planned fo r 1985.

DIAND hopes to e s ta b l is h  a snow p i l l o w  s ta t io n  in  the Mackenzie Mountains to p ro ­
v id e in fo rm a t io n on a rea l time bas is f o r sp r in g f lo o d fo re c a s t in g .

The Vancouver o f f i c e  o f the Na t io na l Water Research I n s t i t u t e  is  conducting a 
m u l t iy e a r research p ro je c t to develop a b e t te r unders tand ing o f freeze -up and 
break-up processes on the Yukon R ive r in  the Whitehorse area. F ive r i v e r  stage and 
ic e  f r o n t p rog re ss io n obse rva t io n s ta t io n s have been es ta b l is h e d in the reach. 
Th is p a r t i c u l a r  r i v e r  reach is  t r a d i t i o n a l l y  a problem area w i th  respec t to fre e ze - 
up ice jam f lo o d in g  on an almost annual frequency and the s tudy w i l l  h o p e fu l ly
p rov ide the bas is fo r m i t ig a t i v e  measures.

A j o i n t  study between DIAND and the Department o f C i v i l Eng inee r ing , U n iv e r s i t y  o f
A lb e r ta in Edmonton, is  planned to study freeze -up and break-up processes on the
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Yukon R ive r in  the reach between F o r t S e lk i r k  a t the confluence o f the P e l ly  R ive r , 
and Eagle , A laska. Emphasis w i l l  be placed on the Dawson area which is  su scep t ib le 
to ice jam f lo o d in g on a r e l a t i v e l y  frequen t ba s is . The o v e ra l l o b je c t iv e  o f the 
study is  to ob ta in a s o lu t io n  to  the f lo o d in g problem.

N ego t ia t io n s between the In la nd Water D i r e c to ra te , Department o f Environment, DIAND 
and Yukon T e r r i t o r y  lead ing to the implementa tion o f the Flood Damage Reduction 
Program (FDRP) in Yukon are planned to commence du r ing 1985 w i th  an agreement 
h o p e fu l ly  in  place in  the fo reseeab le fu tu re . The FDRP is a coope ra t ive program to 
d iscourage fu tu re  f lo o d vu ln e ra b le developments in  areas des ignated as f lo o d prone. 
The Program is  made up o f a two stage process co n s is t in g o f the f lo o d p la in  mapping 
fo l low ed by des ig na t io n . N a t io n a l ly  app rox im a te ly 200 communities in  the Northwest 
T e r r i t o r i e s , New Brunsw ick, Quebec, O n ta r io , Manitoba and Saskatchewan have been 
mapped and designated.

A genera l hydro logy study o f nor the rn Canada (Northwest and Yukon T e r r i t o r i e s )  is  
planned f o r  1986. The study to be funded by DIAND w i l l  c o n s is t o f an in ven to ry o f 
h yd ro lo g ic parameters, an es t im a t io n o f these parameters fo r gauged areas fo l low ed 
by the t r a n s fe r to ungauged areas. Recommendation fo r fu tu re  hydrometeoro log ic 
data needs w i l l  be assessed on th i s  bas is . A s im i l a r study was c a r r ie d  out fo r NWT 
in 1982 w i th  the 1986 p u b l ic a t io n  rep resen t ing a fo u r -y e a r update encompassing both 
T e r r i t o r i e s .

P rimary work w i l l  con tinue to study the su rface hydro logy o f Haeckel Creek near 
Whitehorse. The experimen ta l watershed es tab l is hed in 1984 is  a 17.4 square 
k i lom e te r bas in which is c h a ra c te r i s t i c  o f Coast Mountain dra inages . The basin 
w i l l  be used p r im a r i l y  fo r development and c a l i b r a t i o n  o f h yd ro lo g ic models, the 
re s u l ts o f which w i l l  be t ra n s fe r re d  to ungauged areas.

A Canada-wide f lo o d guide being prepared by the Na t io na l Research Counc i l , 
Assoc ia ted Subcommittee on Hydrology w i l l  con ta in examples ex t ra c te d from Yukon
T e r r i t o r y . The guide is  expected to be released du r ing 1985.

The Mackenzie R ive r Basin Study is a t the implementa tion stage o f seve ra l recom­
mendations which inc lude the es tab l ishm en t o f an in te g ra te d m on ito r in g network in
the L ia rd and Peel R ive r sub-bas ins o f Yukon T e r r i t o r y  and sp r in g f lo o d s tud ies on
the L ia rd . The proposed in te g ra te d m on ito r in g network , which w i l l  co n s is t o f 
Hydrome tr ic , Me teo ro log ic , Snow Course, Water Q u a l i t y  and Sediment s ta t io n s is  
a n t ic ip a te d  to go ahead du r ing 1986/87 through e x is t i n g  agreements where a v a i la b le .

The Canadian Climate Program is  expected to be a c t iv e  in no r th e rn Canada through 
va r ious subcommittees. The o v e ra l l o b je c t iv e o f the program is  to b e t te r de f ine 
the requirements fo r c l im a te in fo rm a t io n fo r no r the rn p lann ing and development, and 
to p rov ide in s ig h t in to  the ways which c l im a te in fo rm a t io n can be acqu ired and used 
in responding to no rthe rn issues .

YUKON RIVER BASIN STUDY

The Yukon R ive r Basin Study was a j o i n t  (2.2 m i l l i o n  d o l l a r  Canadian) study by 
Canada, B r i t i s h  Columbia and Yukon o f the water and re la te d resources o f the Yukon 
R ive r Basin in  Canada. The study was ca r r ie d out between 1980 and 1984. The f i n a l
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r e p o r t o f the Yukon R ive r Basin Committee is expected to be released in the sp r ing 
o f 1985.

During the course o f the s tu d y , p ro je c ts were completed in  e ig h t program areas: 
hyd ro logy , water q u a l i t y , w i l d l i f e ,  tou r ism , parks and re c re a t io n , f is h e r ie s , 
energy, p la ce r m in ing and soc io-econom ics. In a d d i t io n , a program to exchange 
in fo rm a t io n between the governments and w ith the p u b l ic  was developed.

A computer model o f the bas in and a model o f the b a s in 's economy have been 
developed which w i l l  be o f p a r t i c u l a r  use to p lanners in the bas in .

For fu r t h e r in fo rm a t io n on the study con ta c t :

Dr. S. A. D'Aquino
Head, Plann ing D iv is io n
Water Plann ing and Management Branch
In la nd Waters D ire c to ra te
Room 502 - 1001 West Pender S t.
Vancouver, B.C. V6E 2M9 CANADA
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F O R E W O R D

Alaska water law provides for the appropriation of water for both out-of­
stream and instream uses. The "Instream Flow Handbook" provides an 
understanding and basic knowledge of reservations of water for instream 
uses and serves as a guide to reserving water for instream uses.

The handbook is divided into two sections. The first section reviews the 
administrative process by which individuals, organizations, or government 
agencies may reserve water for instream use. The second section is de­
signed to acquaint the reader with some of the various methods of deter- 
nvning instream flows or lake levels and to guide the reader to sources of 
more detailed information. Descriptions of methods in this handbook con­
stitute neither endorsements of these methods nor guarantees of the 
applicability of a quantification method to a given situation.

This handbook is a companion to the "State of Alaska Water User's Hand­
book," published by the Alaska Department of Natural Resources (DNR), 
Division of Land and Water Management in 1981 and revised in 1984. The 
"Water User's Handbook" provides extensive background and detail on 
the Alaska water appropriation system and should be read before reading 
the "Instream Flow Handbook." Both handbooks can be obtained at the 
DNR offices listed in the appendix.
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GENERAL INFORMATION ABOUT 
RESERVING WATER FOR INSTREAM USES

Under Alaska water law, Alaskans may obtain two kinds of water rights: 
out-of-stream (diversionary) water rights and instream water rights. Those 
people wishing to divert, withdraw, or impound water from a surface or 
underground water source must file for a diversionary water right under 
Alaska Statute 46.15. This process is presented in detail in the "Water 
User's Handbook." Those wishing to ensure that a sufficient flow of water 
in a stream, or level of water in a lake, will remain in the stream or lake and 
will not be appropriated or diverted for another use may seek an instream 
flow reservation.

An instream flow reservation is not a required permit, but rather an 
optional water right. Private individuals or organizations as well as public 
agencies may apply for one. Those holding an established instream flow 
reservation have a legal standing to assert their right against conflicting 
uses of water by people who do not have water rights or who are junior in 
priority.

Under Alaska Statute 46.15.145, instream flow reservations may be made 
for the following uses:

• Protection of fish and wildlife habitat, migration, and propagation

• Recreation and parks

• Navigation and transportation

• Sanitation and water quality

Water can be reserved for one or more of the><e permissible uses at a par­
ticular point or part of a stream or other water body for a period of time 
specified in the certificate of reservation.

An instream flow reservation does not, however, authorize the certificate 
holder to:

• Prevent access to, on, or through the water of the reservation

• Prohibit the use of the reserved water for other compatible purposes

• Abandon, convey, transfer, assign, or convert the certificate to another 
use without the approval of the Department of Natural Resources (DNR)

An Application for Reservation of Water (Form 10-1151) can he obtained at 
any DNR regional office. Completed applications must be submitted to the 
regional office located in the area of the proposed reservation of water.
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HISTORY OF INSTREAM FLOW LEGISLATION 
IN ALASKA

In 1959, when Alaska was admitted to the Union, water use was addressed 
in Article VIII, Sections 3, 13, and 16 of the state constitution. These sec­
tions outline the doctrine of "prior appropriation," allowing earlier 
appropriators of water a priority of right over subsequent appropriators on 
a "first-in-time, first-in-right" basis.

The Alaska Water Use Act, Alaska Statute 46.15.010-270, governing appro­
priation and use of water, was enacted in 1966 by the Alaska Legislature. 
This act gave a statutory definition to the doctrine of prior appropriation as 
authorized by the state constitution. The Alaska Water Use Act established 
procedures for maintaining.existing rights and for obtaining new rights to 
all ground and surface waters of the state. It delegated to DNR the 
authority to administer the act and to adjudicate water rights.

In 1980 the instream flow amendments to the Water Use Act were enacted 
to address the following issues:

• The State's need for a clear administrative process to adjudicate in- 
stream water rights that might be asserted by the federal government

• The fishing industry and fishery management agencies' concern that 
there was no legal mechanism to establish water rights to maintain 
streamflows for fish habitat and production, other than by putting con­
ditions on DNR water rights permits

• Concern that reduced streamflow might affect water quality conditions 
downstream from municipal treatment plants and mining operations

The instream flow amendments established a mechanism by which private 
parties and public agencies can apply to DNR for reservations of water for 
instream uses, including fisheries, navigation, recreation, and water quality 
purposes. They provide for quantification of instream water uses, the 
establishment of a priority date, and issuance of a Certificate of Reservation 
within the existing state water rights system.

The Alaska instream flow legislation is unique within the United States in its 
specific inclusion of private citizens among those who may formally apply 
for an instream or lake level reservation. With the Alaska citizen's oppor­
tunity to reserve water goes the responsibility to be aware of the rather 
complex field of water resources allocation, particularly within the 
framework of instream flow activities.
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HOW  TO RESERVE WATER FOR INSTREAM USES 
IN ALASKA

The App lica t ion To Certif icate Process

1 Applicant contacts DNR for 
forms and assistance.

3 Applicant subr.its 
completed forms to 
DNR regional office.

2 Applicant determines 
quantity needed.
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4 DNR reviews the application 
and public is notified.

5 DNR issues Certificate 
of
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Contact Department of Natural Resources

Those interested in filing an application to reserve water for instream use 
should first contact the DNR regional office in the area of the proposed 
reservation to find out:

• How to apply

• How to quantify the water to be reserved for a particular use; that is, 
how to determine how much water is needed, and how to choose the 
most appropriate quantification method for the stream or lake in 
question

• If there are any existing or pending water rights on the stream or lake in 
question

9 If DNR has existing data on the stream which may be helpful in an 
instream flow study

• Which other local, state, or federal agencies may provide information or 
assistance or may have instream flow studies planned or underway on 
the stream or lake in question

The locations, addresst;., and phone numbers of DNR regional and area 
offices are listed in the appendix.

Determ ine the Am oun t o f Water to App ly fo r

When you have decided to reserve water in a stream or lake and know 
what use you want to reserve the water for, you are ready to plan how to 
quantify, or measure, how much water is needed. Once you have chosen 
a quantification method you will need to investigate how to apply it. The 
second part of this handbook introduces quantification techniques and 
some basic hydrologic (water-related) concepts. The reference' in the 
Annotated Bibliography have been selected to provide background infor­
mation for further reading. You may also need to contact experts, such as 
hydrologists, biologists, instream flow specialists, and recreation planners, 
to assist you. Next, you need to collect all available information on the 
stream or water body and on the use for which you are proposing to 
reserve water. You or a selected contractor should conduct the study to 
determine how much water to request for reservation, then summarize the 
results in writing.
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File an App lica t ion fo r Reservation o f Wate r

Submit the completed Application for Reservation of Water (Form 
10-1151) to the DNR regional or area office located in the area of the pro­
posed reservation. The appendix contains a list of these offices. Include the 
filing fee as outlined in the DNR fee schedule. Fill out the application com­
pletely; answer all questions and include all attachments. Ari incomplete 
application will not be accepted but will be returned to you. The date and 
time that your complete application is accepted establishes the priority 
date for the application.

STATE OF ALASKA 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF LAND AND WATER MANAGEMENT

APPLICATION FOR RESERVATION OF WATER
INSTRUCTIONS: This Is an application to reserve a specific lnstrenai flow or level
of water under AS 46.15.145 and 11 AAC 93.141-147. This application must be 
filled out completely and all requested attachments submitted with it. Failure to 
complete all parts of the application may result in return of the application. 
Attach extra pages to fully answer questions. If a report Is attached as part of 
this application, indicate appropriate page numbers following each question. 
Submit this ap- l. «tlon to the region in which the proposed reservation is located 
(identified ab>vc). _’■'nse type or print In ink.
1. Full legal name of appllcant(s):______________________________
2. Hailing Address:________________________________________

City: State:__________ Zip: _________
Business Phone: ________________ Horae Phone:_________________

3. Name of the stream or water body in which water Is proposed to be reserved:

4. Location of the proposed reservation of water:
(a) List ALL sections, townships, ranges and meridians froci the beginning to

the end of the stream segment and for all parts of the lake or waterbody
in which water is requested to be reserved. (Attach extra pages if
needed.)

p. I of 4
10-1151 (11/83)
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(b) Describe tho location of the point or points defining the boundary of
the procosed reservation of water by river olle index, river mile,
geographical or cultural landmark, etc., on the stream or water body.
(Attach extra pages if needed.) __________________________

(c) A* .rtCH a U.S. Geological Survey nap at 1:63,360 scale, or 1:250,000
s ilc If 1:63,360 scale is unavailable for the area, clearly identifying 
tr. following for the proposed reservation of water:
(1) Sections, townships, ranges and r.erldlnns
(2) The stream or water body in which the reservation of water is

proposed
(3) Specific point or points defining the boundary of the proposed

reservation of water
(4) Permanent, temporary or planned locations of water measurement

devices (such as gaging stations, weirs, staff gages)
(5) Permanent, temporary or planned bench marks

5. (a) Identify the purposc(s) of the proposed reservation of water by checking
the appropriate box(cs).
( ] protection of fish and wildlife habitat, migration, and

propagation
( ] recreation and park purposes
( ] navigation and transportation purposes
( ] sanitary and water quality purposes

(b) Describe in detail the purpose(s) of the proposed reservation,
including, when appropriate; species and life stage, type of recreation, 
vehicle, or water quality parameter, or other relevant information.
(Attach extra page If needed.) ___________________________

10-1151 (11/83)
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6. I« the water currently being used for the purpose(s) applied for?
I ) Yes.
[ ] No. If no, when will use for this purpose begin? Specify

approximate date. ________________________________
7. (a) Water requested t*' be reserved (check one):

[ ) to maintain a specific lnstream flow rate, measured in cubic
feet per second

( ] to maintain a specific level of surface water, measured In cubic
feet or acre feet

( | to maintain a specific surface water elevation, roeunured in
relation to a penun'**t benchmark

(b) Quantify the specific amount of water requested to be reserved:
Identify and quantify, as appropriate; flow rates, quantities, surface 
water elevations, depths, etc., as they relate to the dally durations 
and months of the year during which the reservation Is proposed. 
Include any flow release schedules from projects upstream of the 
proprsod reservation that would apply. (Attach extra pages If needed.)

8. Attach and submit with this application documentation or reports showing 
facts to support the following:
(a) The need for the proposed reservation of water, Including reasons why 

the reservation Is being requested.

p. 3 cf 4
10-1151 (11/83)
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(b) Identify and describe the methodology, data, and data analysis used to 
substantiate the need for and the quantity of water requested for the 
proposed reservation of water, including:
(1) None and description of method used,
(2) Who conducted the study and analysis,
(3) Schedule of when data collection and analysis occurred,
(4) Type(s) of lnatruount(a) used to collect and analyze data,
(5) Description of data and how the data was collected, including when

applicable, (A) selection of atrean reach, study site and transect 
selection, (B) flow, survey, elevation, and depth ocasureaunts, (C) 
pertinent physical, biological, water chemistry and socio-economic 
data,

(6) Description of how data was analyzed, and
(7) Haps, photos, aerial photos, calculations, and any other documents 

supporting this application.
9. If there are provisions for monitoring this proposed reservation of water, 

Include the following;
(a) Description of monitoring equipment (such as gaging stations, staff 

gages, weirs)
(b) Location of monitoring equipment
(c) Provisions for payment of monitoring
(d) Reporting system

Statements contained in this application arc true and correct to the best of my 
knowledge.

Signed ________________________
Applicant(s) Pul' Legal Namc(a)

Date__________________________

p. 4 of 410-1151 (11/83)

Provide Public Notice o f the App lica t ion

After your application is complete and has been accepted, DNRwill review 
it to ascertain the need for the reservation of water and the impacts on 
other water rights holders and the public interest. DNR will make an 
assessment to determine if water is available for the reservation and if the 
hydrologic data and supporting information in the application is accurate 
and adequate. A site inspection of the proposed reservation of water may 
also be made at this time.

DNR will then provide you with a prepared public notice which you must 
place, at your expense, in a newspaper of general distribution in the 
vicinity of the proposed reservation of water. This legal advertisement will 
summarize the proposed reservation of water and allow the public to 
suomit comments or objections to the DNR regional office.
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During this public notice period DNR will serve individual notice to:

• Prior appropriators who may be affected by the new 
reservation of water

• The Alaska Department of Fish & Game

• The Alaska Department of Environmental Conservation

• The U.S. Department of Interior

• The U.S. Forest Service

• Any local government in whose jurisdiction the proposed reservation of 
water would occur

Objections resulting from the legal advertisement or individual notice must 
be submitted in writing to the DNR regional office within 15 days of 
publication of the advertisement or receipt of the notice. Objections 
should state all facts and all reasons for modifying or withholding the reser­
vation of water. DNR will answer all objections in writing.



Certificate of Reservation of Water

If the proposed reservation meets the requirements of Alaska Statute 
46.15.145 a certific. :e of reservation will be granted. DNR will summarize 
the decision in writing and issue the certificate to the applicant. The cer­
tificate of reservation grants a water right, for the specified use of water 
within the stream or lake, to maintain an adequate instream flow or level of 
water for that use for a stated period of time during the year.

Conditions may be placed on the certificate of reservation, and the cer­
tificate holder is responsible for complying with them. Conditions might 
include a provision to install equipment, such as stream gages, weirs, or 
staff gages, to monitor the reserved flow or level of water and to periodical­
ly provide reports to DNR.

Review o f Certif icates o f Reservation

Certificates of reservation must be reviewed by DNR every 10 years but 
can be reviewed any time within the 10-year period if necessary. The 
review will determine if:

• The purpose and need for the reservation still apply

• The reservation affects prior appropriators and the public interest

• A new beneficial use of water has been proposed

• New information is available about the reservation

• The quantity or level of water reserved is adequate for the purposes of 
the reservation

• The time periods for the reservation still apply

• Additional research, data collection, or analysis are needed to review 
the reservation

Public and individual notice of the review will be given in a manner similar 
to the notice of the application for reservation of water in order to gather 
information that may assist in the review. At the conclusion of the review, 
DNR will summarize the findings in writing and will continue, arm»'.id, or 
revoke the certificate of reservation.
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Appeal Procedures

By statute, interested parties have 15 days to respond to a notice of a pro­
posed reservation of water and to file any written objection regarding the 
application.

DNR is obligated by statute to grant or deny any application, in whole or in 
part, within 30 days of receipt of the last objection. If a hearing is held, the 
application must be granted or denied within 180 days of receipt of the last 
objection. If DNR fails to grant, deny, or condition the application in 
accordance with these time periods, the unsatisfied party may appeal 
directly to Superior Court.

If any party is dissatisfied by a delegated decision of the Commissioner, that 
party may, within 30 days auer the date that the decision was mailed or 
personally served, appeal directly to the Commissioner for modification or 
reversal of the decision. Before making a decision, the Commissioner may 
require additional information oi hold a hearing. The appellant may also 
request permission to present further information to the Commissioner. If a 
party is still not satisfied by the decision of the Commissioner, that party 
has 30 days to appeal to Superior Court in accordance with the 
Administrative Procedures Act.
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INSTREAM FLOW QUANTIFICATION METHODS

Basic Information Requirements

The objective of an instream flow quantification study is to determine the 
amount of water necessary to maintain a given instream use or resource. 
There are numerous inr-tream flow methods ranging from simple to com­
plex, but regardless of the method selected, certain information will always 
be required: streamflow, stream channel (shape and dimensions), and 
hydraulic (depth, velocity, and substrate) information, and knowledge of 
the stream use.

S T R E A M F L O W  I N F O R M A T I O N

Knowledge of the natural or present streamflow in the stream :inder study 
is the starting point for determining how much water to request to be re­
served. Streamflow is referred to as discharge r d is measured in cubic feet 
per second (cfs). A  discharge of 1 cfs defines. volume of 1 cubic foot of 
water passing a given point of a stream in one second. Discharges in 
Alaskan streams and rivers range from less than 1 cfs to ever a half million 
cfs in the Yukon River.

Stream discharge is highly variable during the year; therefore it is not suffi­
cient to characterize a stream simply by its average discharge, or mean 
annual flow. Knowledge of the maximum discharges (usually seen during 
breakup or following heavy rains) and mir imum discharges (seen during 
winter or dry periods) will aid you in de cribing the natural pattern of 
streamflows.

Stream discharge is ' ^asured by the U.S. Geological Survey (USGS) at 
locations known as stream gaging stations. The continuous discharge 
record for each USGS gaging station within the state is compiled each year 
by rhe USGS in water resources publications which are available through 
USGS and major libraries. These publications are the most comprehensive 
source of information on the amount of discharge in a stream during the 
period when the gage was operating (see annotated bibliography).

In Alaska, where there is generally little diversion of water, the gage 
records often very nearly reflect the natural discharge patterns of the 
streams. Unfortunately, only a small number of Alaska's streams are cur­
rently gaged, and of those, the length of time the gage has operated—the 
period of record—is often quite short. Despite this problem, the USGS gage 
record should be checked as the first step in an instream flow study in 
Alaska. If the required discharge information is missing or insufficient, it 
will have to be supplemented through simulation techniques, usually 
under the direction of a hydrologist or engineer.

18



H Y D R A U L I C  A N D  S T R E A M  
C H A N N E L - R E L A T E D  I N F O R M A T I O N

Hydraulics is a branch of science that deals with the practical applications 
of liquid in motion. Certain hydraulic parameters such as stream depth, 
water velocity, wetted perimeter, and substrate (the gravel, rocks, sticks, 
leaves, tmd other material covering the bottom of the stream) are impor­
tant to fish habitat, recreation, and other instream uses. For example, the 
water depth in a stream must be sufficient to cover incubating eggs and to 
allow for fish passage. Water depth also provides protective cover for the 
fish. Flowing water transports food and continually flushes the stream of 
waste products and sediments. Water moving wi'h excessive velocity, 
however, may dislodge fish and cause fatigue or may scatter substrates in 
which eggs are incubating. The wetted portion of a stream channel has 
been found to relate to the stream's food-producing abilities. Wetted 
perimeter (figure 1) is a measure of this production.
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Figure 1. Stream characteristics typically measured in instream flow studies.
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These hydraulic characteristics are usually measured along a stream 
transect, which is a line extending across the stream from bank to bank, 
perpendicular to the direction of water flow, located so that it will cross 
certain habitat types or stream features. Many instream flow methods are 
based on hydraulic characteristics measured along one or more transects. 
Measurement and use of hydraulic data from transects is a specialized 
technique requiring skills in the use of streamflow measurement equip­
ment, surveying techniques, and stream habitat analysis.

K N O W L E D G E  O F  T H E  S T R E A M  U S E

To determine how much water is required for a particular instream use, 
you will need to understand the stream use in some detail. This may 
require knowled^ of the recreational use (boating, fishing, swimming) or 
more specific infot. ation about the biology of fish species and the timing 
of their life stages (spawning, passage, rearing, and egg incubation). The 
simplest fishery methods may require little knowledge about fish in a 
particular stream. More complex fishery methods, however, will require 
detailed knowledge about a variety of fish species, their life histories, and 
their relative numbers within the study location. Some of this information 
may be available in reports and scientific publications.

Instream Flow Methods for Fisheries

Most quantification methods for fisheries are concerned with fishery 
habitat—the environment in which fish travel, feed, and reproduce. The 
fishery methods described in this handbook are divided into four major 
categories:

• Discharge-related methods

• Hydraulic rating methods

• Habitat rating methods

• Miscellaneous methods

Each category is described in the following sections, with specific examples 
that represent their general characteristics. However, presentation of 
example methods does not constitute endorsement of those methods.

21



DISCHARGE-RELATED METHODS

Discharge-related methods are based on existing discharge, or streamflow, 
records of the stream understudy. In their simplest application, discharge- 
related methods require little knowledge of the biologic resources of the 
stream. Of the four categories of fisheries instream flow methods, this one 
is the most appropriate for use by private citizens.

The simplest methods are those based on percentages of the mean annual 
flow. Discharge-related methods roly on past research which has 
developed relationships between the quality of instream ' :sh habitat and 
various percentages of the mean annual flow. The i videly used 
discharge-related method is the Tennant, or "M<. iitana," method 
developed for use in streams in the northern United States. The Tennant 
method associates discharges of less than 10 percent of the mean annual 
flow with "severe degradation" of fishery habitat, discharges equal to 40 to 
60 percent of mean annual flow with "excellent" fishery conditions, and 
those between 60 and 100 percent of mean annual flow with "optimum" 
conditions. The Tennant method percentages, while requiring a minimum 
of time and field study expense, provide a conservative way of determi ning 
instream flow needs.

Discharge-related methods are attractive because of their simplicity; 
however, they should be used with caution. Most discharge-related 
methods were developed after close observation of streamflows and fish 
habitat conditions in regions in the Lower 48, but Alaska conditions differ 
from those in other states or regions. In Alaska, streamflows are highest in 
summer and lowest in winter. Glaciers contribute sediment to Alaskan 
rivers, causing them to be milky in appearance, and river surfaces are 
frozen for extensive periods of time in most regions of the state. Therefore, 
discharge-related methods developed in the Lower 48 may have to be 
adapted for Alaskan conditions.

Final' , discharge-related methods may not be as simple and inexpensive 
as they first appear. Where stream gage records are not available, or where 
the period of record is quite short, these methods may not be appropriate. 
Most discharge-related methods need a minimum of one to five years of 
stream gage data, and 10 or more years of data are required for complex 
methods. If the period of record is short or data are missing because stream 
gages did not operate or were faulty, the services of a professional 
hydrologist may be required to fill in or expand the record by simulating 
stream discharges. This process may be expensive and time-consuming.
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HYDRAULIC RATING METHODS

A number of instream flow methods relate changes in discharge to changes 
in hydraulic characteristics (stream depth, velocity, wetted perimeter, and 
substrate). These stream characteristics affect the quality of fishery habitat 
(figure 1).

To begin a hydraulic rating study, a hydrologist measures the natural or 
existing hydraulic characteristics of the stream and evaluates the substrate 
at locations along stream transects. More than one transect may be 
measured within a stream reach to more fully describe varied habitats or to 
aid in certain kinds of hydraulic simulation.

Once the stream characteristics have been measured and the data pro­
cessed, the stream's depth, velocity, and wetted perimeter can be related 
to the stream's discharge on a graph known as a rating curve (figure 2). A 
recommended ins‘ream flow level is often selected by examining these 
rating curves. For example, the inflection, or "break point,”  in the curve of 
a wetted perimeter v :. discharge graph often indicates the discharge below' 
which food production decreases or crowding and stress occurs. 
Therefore, this inflection point indicates a discharge below which habitat 
conditions may not be acceptable. In other cases, minimum flow requests 
may be based on the lowest discharge which provides water depth to 
cover the fish species present or water velocities sufficient to avoid 
stagnation.

F ig u r r  2 . H y d ra u lic  ra tin g  c u rv e  sh o w in g  w ette d  p e rim e te r v s . d isch a rg e .
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Hydraulic rating methods provide a relatively simple means of quantifying 
an instream flow reservation for a specific site and perhaps for a specific 
species at that site. These methods provide more detailed information than 
discharge-related methods, especially in those locations where there are 
limited or no stream gage data. They do not incorporate extensive 
amounts of biologic information; however, the cross-sectional data may be 
usable in more sophisticated, computer-based approaches, such as habitat 
rating methods which do utr'ize biological data.

Hydraulic rating methods do, however, require field work which may be 
difficult and costly under Alaskan conditions. While the simplest 
approaches may require only a hand calculator, most hydraulic ratings will 
require the use of computer facilities and the services of trained profes­
sionals which, combined with the need for field measurements, may 
greatly increase the cost of these methods.

H A B I T A T  R A T I N G  M E T H O D S

Fish do not utilize ail portions of a stream equally, but instead seek areas 
with preferred ranges of water depth, velocity, and substrate. Since these 
parameters vary with discharge, the amount of usable habitat within a 
stream is also a function of discharge. Habitat rating methods were 
developed to evaluate the relationship between discharge and habitat. 
One example of a habitat rating method is the Instream Flow Incremental 
Methodology (IFIM). The IFIM uses a package of computer programs to 
predict depth, velocity, and substrate for a range of unmeasured dischar­
ges. The system then incorporates habitat preferences of the fish species 
and life stages of interest to develop habitat rating curves, which are 
graphs showing discharge vs. the amount of usable habitat.
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To develop a habitat rating curve using CIM, the following steps are 
required:

1. Following a specified study site selection process, locate multiple 
transects where they will best describe the habitat and hydraulic 
features of the stream.

2. Measure stream cupth, velocity, and substrate along each transect to 
serve as input to computer models which then predict these habitat 
characteristics at unmeasured flows.

3. For each fish species and life stage of interest, preference curves for 
depth, velocity, and substrate are stored in the computer. The biologic 
information used to generate the preference curves is based on prior 
research or field observations. The computer programs compare 
predicted depths, velocities, a.,d substrates with the preference curves 
and calculate a value known as Weighted Usable Area (WUA), which is 
an estimate of the amount of preferred habitat at the study site at a given 
discharge. The results for a range of discharges are presented as a WUA 
vs. discharge curve (figure 3). An instream flow recommendation based 
on WUA  vs. discharge curves generated for the life stages of the species 
of interest will assure adequate habitat during the most critical yearly 
time periods.

Though some field work is necessary for habitat rating methods, computer 
simulation greatly reduces the amount of field work required. Habitat 
rating methods provide the highest resolution for specific fishery resources 
of the methods described in this handbook. When conflicts for water are 
severe, these methods offer a precise approach. However, the added 
resolution of habitat rating methods is not always necessary for planning- 
level studies or for many instream flow reservation situations. The time, 
cost, and training requirements also limit the accessibility of these methods 
to those individuals or organizations that can afford them.

F ig u re  3 . W e ig h te d  u sa b le  a re a  v s . d isch a rg e  c u rv e .
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OTHER FISHERY METHODS

In som-j situations, simpler approaches than those previously described 
can be used. It may be sufficient to determine the minimum instream flow 
required for fish migration through all or part of a critical reach of a stream. 
Most species of fish require a certain water depth to swim up- or 
downstream; this information has been published and you Can obtain it 
from a library or with help from a fishery biologist. The applicant could 
then determine the streamflow required to maintain the minimum depths 
over the shallowest part of the stream. That discharge would be the flow 
required for fish passage.

Some fishery instream flow methods do not fit conveniently into the 
categories already discussed. Also, new methods not included in this hand­
book are constantly being developed. Those wishing more detailed 
information should inquire at the DNR regional offices or consult the 
publications listed in the Annotated Bibliography.

I N S T R E A M  F L O W  M E T H O D S  F O R  W I L D L I F E

Instream flow needs for wildlife and streamside habitats are often quite 
different from those for fisheries. For example, minimum streamflows may 
be required to maintain streamside vegetation or wetlands, or sufficient 
water depth may be needed to prevent animals from preying on birds 
nesting on sand bars. Instream flow needs for wildlife are specific to the 
locality and to the interactions between the plants and animals and the 
stream.
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There are currently no formal wildlife methods of the types described for 
fisheries. References on some proposed methods for wildlife are presented 
in the annotated bibliography.

I N S T R E A M  F L O W  M E T H O D S  F O R  R E C R E A T I O N

Water-related recreational activities which involve streamflow include 
boating, fishing, and swimming. The actual quality of recreational 
experience for any of these activities at a given streamflow is the product of 
human and natural factors.

Although few formal methods for assessment of instream flows for recrea­
tion exist, some aspects of fisheries assessment methods are applicable to 
recreation. There are also a variety of social science techniques which can 
be applied to assess recreational streamflows.

Everyone who has recreated on or near a stream has an opinion of the 
quality of that experience. It is possible, using social survey techniques, to 
sample those opinions to determine the value of a particular recreation 
activity at several different streamflows. With enough information of this 
type, a rating curve relating the quality of a recreational experience to 
discharge can be developed.



For example, to construct a whitewater rafting experience vs. discharge 
rating curve, the following steps might be taken:

1. Develop a questionnaire to sample opinions of a rafting experience 
based on criteria such as enjoyment and passage difficulties 
encountered.*

f
2. Analyze responses to questionnaires from a given day and assign a value 

to the discharge known to be in the river on that day.

3. Repeat the process for different discharges until a graph of recreation 
value vs. discharge can be constructed.

Another method would involve determining the minimum water depths 
required to float a raft or to operate various kinds of boats. The applicant 
can identify shallow reaches of a recreational stream and measure the 
streamflow at which the minimum depth to float a boat will occur. It may 
be necessary to measure water depth across several transects in a segment 
of a river in order to adequately describe alternate routes of boat or raft 
trave’.

In general, recreation methods should be directed by an experienced 
recreation planner in association with an instream flow specialist. The 
publications listed in the Annotated Bibliography will provide valuable 
background.
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I N S T R E A M  F L O W  M E T H O D S  F O R  N A V I G A T I O N  
A N D  T R A N S P O R T A T I O N

In Alaska, people may reserve instream flows to navigate streams and 
lakes. Some uses in this category may be closely tied to recreational uses 
because water-based recreation depends heavily on the ability to navigate 
Alaska's waterways. Quantification of flows for navigation or transporta­
tion may be accomplished through survey or opinion techniques similar to 
those described for recreation. Individuals or groups may compile evalua­
tions of navigation conditions on certain days and then determine the 
stream discharge on those days. The resulting relationship between flow 
and navigation may be useful in determining minimum navigation flows.

An applicant may determine the minimum depth required for passage of a 
particular type of boat through a shallow reach of a river. The discharge 
needed to maintain minimum water depths over those reaches can then 
be measured and considered the instream flow required for transportation 
on that river. Contact DNR for specific guidance.

I N S T R E A M  F L O W  M E T H O D S  F O R  W A T E R  Q U A L I T Y

Instream flows may be reserved to meet stream or lake water quality 
standards. For example, as discharge of a stream is reduced, the 
concentration of pollutants from a source such as a sewage outfall in­
creases. Maintaining an instream flow level which assures sufficient flow to 
dilute the pollutants would be an acceptable instream use of water in 
Alaska.
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Two important concerns govern the activities of private citizens in reserv­
ing water for maintenance or enhancement of water quality conditions:

• Quantification of flow for water quality is usually a very complex 
problem requiring the services of professional engineers, chemists, and 
biologists.

• Established water quality standards will be utilized during the DNR 
application review; these standards are set by the Alaska Department of 
Environmental Conservation to meet federally defined clean water 
criteria.

There are no formal methods for the quantification of instream flow needs 
for water quality. At a minimum, however, applicants should collect water 
quality data which is sufficient to describe the existing state of the stream or 
lake in question. DNR can provide guidance.
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