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Juneau, Alaska 

DRILLED WELSS 
Juneau Area 

Practical data on ground water sources in the Juneau area have been 
covpiled from reports and logs of well d r i l l i n g  operations of the A l a s k  
D r i l l i n g  Corporation. 

A t  Point Lena, d r i l l i n g  was done in volcanic rocks which include lavaa, 
flow brecciaa, tuffs, and conglomerates. These rocks are among 'the hardeat 
and finnest of the area. Clay elates are interstratified with the  tuffsceous 
beds tn some places. One well  umber 7) out: of the seven well8 studied in 
this area ylelded water in slate. The others yielded water in volcanic material. 
The volcanic rock water producers, which include eix wells in this area, 
yielded water at depths of 44 30 85 feet. 'Phe average y i e l d  from these stx wells 
was approximately 120 g.p.h. The elate producer yielded only 12 g,p.h. at 
195 feet. Well Number 43, at 85 feet produced the greatest yield (h80 g.p.h. ) 
from volcanic rock. 

In the Auke Bay Area, Qilaternary sand, gravel, and s i l t  deposits are 
thicker and overlie, generally, fissile black clay s b t e s .  Fourteen producing 
wells in this area rer,ge i.r depths from 71 to 145 feet in t h i s  formation. 
The yield varies frra ,?3 ta 1200 g.p.h, dependfng upon the degree of fractured 
rock encountered. ' rk we l?- dri!_ie:3. a+, t h e  Chapel Sy the Lake produces 1200 
g.p.h. fro% fractured s la te  resi?_':iilg fron stresses developed during faul t irg ,  
The depth of this we11 is 123 feet, ',"be awrsge depth of dri l l ing  in this area 
for the better producers, averagxg spqrmimwLely 230 g.p.h. ,  apparently occurs 
at about 84 feet, 

The next area to be considered is t1-15% along Fr i tz  Cove Road where four 
wells were drilled in blaci.. z-iah vi th water yields of 96 - 300 g ,pmh,  The 
best p r d ~ c e r  was one dri2-1,?d 7G Ztl,-L acd yiel k d  302 g,p .b. However, t h e  
average d5pth cf drill:-ng ;i?,j aL3;1.;; 72 feet and the average yield from these 
wells, 170 g.p.h.  Xt appems, therefwe, that the rock in this area is less  
frsctured than similar slate s t r a t a  in the Auke Bay area. 

One d r i l l e d  well, located on the East margin of the outwaoh plafn at 
Lemon Creek, i a  produchng water at the rate of 37 g.p.h.  from a depth of 
165 feet in shale. Further weet in this outwar,h p1aj.n proyer, the water 
supply from shsllower yells shotlld be tach bekter a8 glacial and stream 
deposits of si l ts ,  sands and gravels are quite thick. 

Nearer Juneau and at file 1 to 2, drilled wells in Quaternary deposits 
of sand and gravel obtained water at 23 t o  67 feet. The best yield was at 
39 feet at a rate of 700 g.p . h .  The poorest y i e ld  was obtained at 67 feet, 
at a rate o f  60 g.p*h. 

Along North Douglas Road, drilling in to  d a t e  a t  depths of 75 to 230 
feet yielded some water depending, of' course, on the degree of fractured rock 
encountered. One well d r i l l e d  into black slate to a depth of 230 feet 
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yielded no water, Another well produced water at the rate of 37 g.9 .h, at a 
depth of 118 to 131 feet in alate. The best yield so far in slate has 
occurred a t  75 feet. This well (Number 21) produces about 90 g.9.h. !.There 
volcanic rock r~a8 encountered (wells 14 & 15) at  depths of 40 t o  47 feet, 
better yields of water were obtained at rates of 180 to 240 g.p. h. 

Sn most weas, therefom, it seems probable tha t  enough water for 
individual home supplies can be obtatned from hard sock formations. The yield 
will depend upon the porosity which is dependent on the degree of fractured 
rock encountered. 2he higheat yield from rock formation haa occurred from 
the Chapel by the Lake well and, in this case, a high degree of fracturing 
due to faulting was encountered at 120 feet. This  in, of cmrae, nn exception 
and unless such fractured zones are present, the yield w i l l -  be Low, 

The best areas fox producing larger supplies of water appear to be the 
outwash plains of the major streams along Glacier Highway, ?i?~ unconsolidated 
material In these areas, consisting of silt, sand, and gravel, should al2m 
effective percolation of precipitation and stream flow i n t o  poroua deposits. 

Samples of water tested for chemical analysis so fa r  indicate the 
ground water in the Juneau area is of good character. The only  objectlanablei 
feature noted is the somewhat high sodium content. 9W.chloride content is 
very low eoasidering the proximity t a  the ocean. ITardnesa runs about 80-120 gpm 
and the water, therefore, is classified moderately hard. 

The attached map shars locations of wells which have been reported, A 
log of these wells is also attached indkcating location,  depth, water level, 
g.p.h. and depth cased. The attached report by Mr. Roger M, Waller of the 
Geological Survey describes his ground water recomissance studies in the 
ITune~u Area, 

Frank 0. b o t h  
Environmental Sanitation Advisor 



JUNEAU AREA 
D R f U m  W E D  

IJa t sr 
Lairsl 

Feet 

Depth 
G.P.H* Cased 

Feet 
Loca+,Fon Depth 

Feet 

1 . Juneau Chiidrene' Home Glacier Highway 

2. Donald Vert in  Auke Bay 90 

3 ,  Perry Ha?ab~ Point Lena b4 

4,  Robert Drvxrl~n Aulce Bay 83 

5 .  Spencer Iaraelson N. Douglas Rd. 32 

6.  Ken Buzzell St evens Point  75 

7. Minfield Home Pc!.xt Lena 195 

8. Jim Deliart Acke 3sg 90 

9. Jack Thompson Auke Bay 71 

10. Ralph Smith Fritz Cove Rd. 53 

11. Axel Neilson Auke 32:. 130 

12. Jack Donohue ~ , ~ ~ ~ - * ~ 0 r  130 

13. Ben Nowacki Au '2, .;y 83 

14. Bill Ahrenfeld h , E ~ ~ g 2 . 3 ~  :Id. 40 

15. Ernest Kclhase 7 .  D o ~ e a s  R&. 47 

16. ~ t a n ~ e y  J e k i l l  k ; ~ k e  aay 85 

W. Deboff 

Edam-n Petit 

Floyd Ogden 

Robert Parker 

Spencer Israelson #2 

Leo Thompson 

George Danner 

Lee Coon 

Pt. Stevens Rd. 

Auke Bey 

Auke Zay 

F r i t z  Cove Rd. 

N. Douglas Rd.  

Glacier fIi~hway 

Glacier Highway 

Fritz Cove Rd. 
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EiECGNNAISS:JCE OF GROUND-:dAm ?CSSI3ILLTlLS 
1;; THE JUmAU AREA, ALASKA 

June 1955 

Open-f ile ~~emorandum. Not reviewed f o r  conformance 
w i t h  e d i t ~ ~ a l  standards of the Geological Survey 

A brief reconnaissance of t h e  Juneau area, Alaska, was mde to in- 
vestigate the ground-water conditions. Particular reference was rnade to 
t h e  avai labi l i ty  of small water supplies to meet t h e  standards of t h e  
Alaska Department of Health. 

A reconrlaissance was nade along Glacier  Highway from Juneau to Tee 
Ha~bor,  along F r i t z  Cove Road on Mendenhall Peninsula, and along the 
channel side of Douglas Island north of the  bridge, The topography and 
g e o l o o  were observed and an e f f o r t  w ~ s  lnade t o  estimate the  suSsurface 
condit ions and ground-wat er pot  entiax of t h e  area. 

The bench t h a t  l jes  between t h e  motultains and t h e  acean throughout 
most of  t h i s  area is mantled 5y alluvium and slope wash material from 
t h e  mountains. This inaterial is relat ively thin at t h e  seaward edge of 
the bench, but probably thickens toward t h e  nountains.  In some places, 
however, bedrock is exposad, Precipitat ion soaks i n t o  t h e  alluvium and 
s lope  wash readily, gradually percolates downward to t h e  water table, and 
then moves toward t h e  sea, Most wells  drilled i n t o  t h i s  material would 
be re la t ive ly  shallow. 

There also appears to be a t h in  cover 3f water-laid deposi te  (~ la te r i -  
a1 deposited in standing water) on son@ of t h e  benches. It probably con- 
sists of  m t e r i a l a  reworked froin t h e  alluvium and possibly from t h e  under- 
ly ing beds. Well-sorted s i l t ,  sand, and gravel were wFJserved, In son@ 
places, where f o n e r  st;reams had cut deep channels in t he  underpjing 
formation or formed del tas  in water, these depos i t s  are quite t h i c k  (as, 
fo r  exam@, in R gravel  3it near Salqon Creek, i:here they are a bout 25 
feet th ick) .  The water-laid deposits are usua l ly  found about 40 feet 
abave sea l eve l  and are! characterized by nunzerous foss i l  she l l s .  Like 
the alluvium, they should be water k a r i n g ,  but, unless they are thick 
enough t o  permit wells t o  be cased deep e n o u ~ h  to exclude contaxina t ion ,  
there  is a r i sk  of obtaining water of paor sanitary quality. 

Glacial till. ccrmmorlly underlies the surficial damsits of al2uvium, 
slope wash, and ~lr'xter-laid msterial described above. The till ( l o c a l l y  
called "blue clay" in most ins tances)  is characterized by its tough 
digginc, i t a  blue-gray color ,  and i t s  co~npos i t ion  of nonsorted clay, 
sand, and stones of a l l  sizes. It i s  exposed in W j r  road cuts, where it 
f lows  o r  s l ides  when wet. Water percolating downward from the over- 
l y i n g  material does not penetrate t h e  till readily; consequently, it a c t , ~  
as n flflcmrll f o r  t h e  nearsurface layer of water. The t h i c h e s s  of t h e  



till varies greatly from one locality to another. There may be inter- 
bedded layers of sand and gravel which, if suff icient ly extensive, 
might contain an adequate supply of water. 

Underneath the glacial  till there ma7 be outwash sands and gravels, 
o r  alluvium laid down before the t i l l  was deposited. If such under- 
l y i n g  deposits were encountered they probably would be water bearing. 
They might extend toward t h e  mountains, where surface water could per- 
colate  into them, e i the r  through crac!cs in t h e  bedrock o r  direct ly where 
t h e  till has been eroded away, 

The underlying bedrock is mainly greenstone or greenstone schist 
an the Juneau s ide  of t he  channel and black s l a t e  on the Douglas f sland 
side; it is fa i r ly  w e l l  fractured in the exposed outcrops. Openings 
along the  bedding planes, which dip  about 300 to 60" to t h e  northeast ,  
and fractures should allow water to circulate  through the  badrack. 
Wells d r i l l e d  i n t o  this rock may encounter water in various amounts, 
depending upon t he  number of openings intersected. 

The outwash pla ins  of the najor creeks, such as Lemon Creek, c o n s i s t  
of s o r t e d  sands and gravels deposited by them. Wells d r i l l e d  in these 
pla ins  should penetrate these aand and gravel beds at fairly sha l low 
depths. The plains are poorly drained, however, and few homes are being 
b u i l t  upon them, Near the edges of the plains, or upstream, t h e  land 
should be better  drained and o f f e r  good well-location si tes ,  

The possibiLity of developing dependable ground-water supplies in 
t h e  Juneau area depends on t h e  d i s t r i bu t i on  and thickness of the fcr- 
mticns  described above. In general,  it appears that along Glacier High- 
way and on Dmglas I s l a n d  wells would have t o  Se drilled thmugh the  till  
t o  tap any underlying sands, or t h e  f rac tured bedrock. ijowever, w e l l s  
drilled at many Local i t ies  on Dmglas Is land m y  encounter water in t h e  
alluvium and t h e  water-hid depos i t s  which overlie t h e  till o r  black 
slate, and which appear to be t h i c k e r  here than on t he  Juneau side o f  
hhe channel,  The Slack slate appears t o  be h i g h l y  fractured and has 
platy bedding o r  cleavage which should allow water to circulate  freely. 

Along F r i t z  Cove Road t h e  bedrock does not apgear to have as many 
fractures as elsemere, Near t h e  base of t he  slopes t h e  w e l l s  may en- 
counter water in the cover naterial and/or bedrock a t  shallow depth. 
Yells t h a t  are d r i l l e d  on t h e  more gently sloping bench along t h e  eas t  
side of t h e  road probahl;r would have to extend into t h e  bedrock, If t he  
a l l u v i a l  cover is thicH (it th ickens  toward t h e  higher ground), it mag 
contain enough water f o r  dosestic sup_nlies. 

Generally speaking, t h e  Sedrock conta ins  fewer fractures at depth 
than it does near t h e  surface. Low s n o t s  in t h e  topography and t he  gent- 
ler slopes sf-muld have first preference for  d r i l l i n g .  A d r i l l e r  should be 
able t o  t e l l ,  dur ing  dril.En:, if t h e  rock seems to be getting t i g h t e r  - 
t h a t  is, is less fractured,  If so, it ~.rould be advisable to s top  d r i l l i n g  
and try a t  ancther loca t ion  where ,nore water-bearing fractures m y  be en- 
countered, 

Although t h e  character o f  some of Cnese fornat ions seems favorable 
f c r  t h e  occurrence of small t o  modest ground-water supplies, it should be 
e , t +  !+%:;':. zed t h a t  t n e  character  of the fo rna t ions  proba517 differs con- 



siderably from place to 2lcice. Because o f  this, it .ts impassible t o  r e -  
d i c t  *&th assurance the presence of useful  ground-water supplies a t  in-  
dividual leca71ities, and dependence w i l l  have t o  be placed upon drilling. 

A t e s t  hole  was d r i l l e d  recently wTth a disnond-core drill, north- 
east o f  Juneau, t o  determine if ground-water was available at t h a t  1- 
cat ion .  The hole was started in a 12-foot p i t  dug in g lac ia l  till. Thc 
d r i lk ing  progressed in till t o  a depth of 75 f e e t ,  Eight feet of medium 
f-ine ( ? )  sand was then eilcountered, overwing t h e  bedrock. The well was 
d r i l l e d  4 feet i n t o  bedrock, naking a t o t a l  depth o f  GT fee t ,  It was 
r epo r t ed  tha t  l ~ h e  t e a t  ho l e  flowed 1 gal lon of water per minute. 




