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c o n c r e t i o n s ,  in d:a t inc t  bands end as s c a t t e r e d  nodules .  a re  c o m o n  
th roughout  t h e  fornatiortm**" The t h i c k n e s s  of t h e  f c m t i o n  a t  Homer 
is u&rown, but it i s  probably on t h e  o r d e r  o f  s e v e r a l  thousand f e e t .  

ma st ruc turm of the Kensi $ormation a t  Homer 1s sucnarieed by 
Rarnss m d  Cobb (1959 ,  p .  227) st3 "eds%eing c h a r a c t e r i z e d  by broad,  
p a n t l e  f o l d s  i n  which t h e  d f p s  are g e n e r a l l y  l e s s  than lo0,  and by 
k.Lqh-anqle f a u l t s  with v e r t i c a l  d i sp lacements  r a n g i n g  from ci f e w  
i n e h o ~  t o  n a a r l p  80 fsestSa** The ganer.81 t r end  of  t h e  f o l d  axes 
apyeRr t o  be t o  the n o r t h e s s t ,  and t h e  f a u l t s ,  w i t h  a few e x c e p t i o n s .  
strike northwestward," 

Most of t h e  Homer area is mantled w i t h  unconeo l ida ted  s i l t ,  sand ,  
o r  q r a v a l  t o  d e p t h s  ranging from A few i c o h e s  t o  at least on0 hundred 
Qeet . The mterial r e p r e s e n t s  g l a c i e l ,  a l l u v i a l ,  c o l l u ~ ~ i a l ,  and wind- 
blown s i l t  d e p o s i t s .  S e v e r a l  feet o f  p e a t  c o v e r s  much of t h e  land a t  the 
base o f  t h e  H o m r  escarpment .  

Tho s u r f i c f a l  d e p o s i t s  ere r e l a t e d  t o  g l s r c ~ a t f o n .  Glaciers moved 
westernrd ,  from t h e  h n ~ i  Mountains,  down Kachemsk Bay m d  probably  
coalesced with  glaciers c o v i n g  a o u t h  down Cook B l e t  snd a a r o a s  t h e  
i'anai Peninsula lowland.  The g l a c i e r s  and a s s o c i a t e d  mel t -wa te r  
streams l e f t  thin, predominate ly  s i l t y  o l a y  d e p o s i t s  o v e r l y i n g  t h e  
T s r t i a r y  bedrcok. Below about  t h e  1 5 0 - f o o t  elevation c o n t o u r  ( a p p r o x i -  
u n b s  the r a i n  road tP.rough ~oabcrr), t h e  s u r f i c i d  m a t e r i a l  becomes 
t h i c k e r  as noted i n  besoh b l u f f s  (50 f e e t  o r  more] and recorded i n  w e l l  
lo473 (abou t  1W feet). Unverified infomation from seismic crews 
drilling on t h e  H o m r  Spit b n d i c n t s s  t h a t  unconso l ida ted  sediments  
over 300 f e e t  t h i c k  o c c u r  t h e s e .  D r i l l e r s B  i n t e l - p r e t a t i o n  of t h e  
"mode r a t e l g  indursted" F ~ n a i  Formation v e r s u s  g l ~ c i o  f l u v i a l  dwposi ts 
a r e  q u e s t i o n a b l e ,  however. The s p i t  is t e n t a t i v e l y  cons idered  t o  
r e p r o s e n t  a reworked t e n n i n a l  moraine d e p o s i t  athwart t n e  bay, w i t h  
a m x i a u m  thickness (based on bohemalr  Bay soundings )  o f  abou t  5 0 0  
feet at  t h e  end o f  t h e  s p i t .  

Ground reter Is d e r i v e d  by i n f i l t r e t i o n  i n t o  t he  earth from 
rain, Trom t h o  m o l t i n g  o f  snow, and from s u r f a c s  bodies of water, 
The water moves do*?lva& th rough  the s o i l  and psnnaabls roak u n t i l .  
i t  reaches t h e  wa te r  + a b l e .  It then migrates l ~ t b r a l l p  t o  l o v e r  perta 
t-P :';a s a t u ~ a t s d  zone u n t i l  it is discharges n a t u r d l y  through seep8 
a n d  springs i n t o  streams o r  lakes, o r  by e v a p o r a t i o n ,  o r  by t r a n s p l r a -  
t i c n  o f  plant.;. A r t i f i c i s l  dirchergs may tala, p l a c e  from w e l l s  oon9 tsuc t -  
ad i n t o  t h e  w a t e r - b e a r i n g  zone.  



F i n e - g r e i n e d  m a t e r i a l  i n h i b i t s  downrsrd  and l a t e r a l  m i g r e t i o n  o f  
t h e  ground w a t e r .  Dense m a t e r i s l ,  such as c l a y ,  r e s t r i c t s  g roand-wa te r  
novament and causes t h e  water t o  bi-lild up bnhind  o r  abave it and c r e a t e  
a perc!?rd water t a b l e ,  h n y  s p r i n g s ,  lakes, and sranps m y  be formed 
:r, t h i s  manner. 

Bedrock a q u i f e r s  

U o s t  o f  t h e  w a l l s  i n  t h e  Homer area o b t a i n  water from permeable  
z o n e s  i n  t h e  Kanef Forma t ion  a t  d e p t h s  o f  50 t o  200 f e a t .  l lte water- 
hearing zones  o c c u r  i n  f i n e -  t o  m d l l ~ r n - g r a i n e d  s m d s t o n e a  and i n  
fraotured o o a l  beds. S t u d i e s  t o  d a t a  d o  no t  i n d i c a t e  t h ~ t  any  p e r t f o u -  
lar h q u i f e r  e x i s t s  o v e r  a large arbs. On t h e  b e e i s  o f  t h e  s t u d y  by 
Barnes  and Cobb (1359) t h e  f o r m a t i o n s  s h o u l d  b e  f a i r l y  u n i f o r m  in 
any one area end henoe, t h e  a q u i f e r s  would be o o n s i s k n t  a l s o .  However, 
l c o a i  - ; a r i a t i o n s  i n  t h e  p e m e b i l i t y  o f  t h e  s a n d s t o n e  and c o a l  beds  
a r e  t h o u g h t  t o  c r e a t e  t h e  a p p a r e n t  laok o f  areal e x t e n t  o f  t h e  a q u i f e r s .  

In p e n e r a l ,  w a t e r - b e a r i n g  s a n d s t o n e  o r  c o a l  beds a r e  e n o o u n t e r a d  
a l x s t  mywneye i n  t h e  a r e a .  The ground w a t e r  moves l a t e r a l l y  t h r o u g h  
t.h3 permeab le  s a n d s t o n e s  and  t h e  f r a c t u r s d  c o a l  beds o v e r l y i n g  s i l t s t o n e  
; r  " ~ n d o r c l a y "  ( b e n e a t h  c o a l  b e d s )  n h i c h  i n h i b i t s  downwad movemnt .  
' jonca,  t h e  w a t e r - b e a r i n g  zones  p r o b a b l y  are numerous end n o t  n e c a s s a r f l g  
i n t e r c o n n a c t e d .  The s t r i k e  o f  t h e  Kenai  Fo rma t ion  a l c n g  t h e  Homer 
e u  c a r b ~ m n t ,  gens l . a l l y  man t l ed  by t h e  t h i n  u n c o n s o l l d s t e d  m a t e r i a l ,  
c r e a t e s  m y  s p r i n g s  as t h e  ground w a t e r  emerges f r c m  its "pe rched"  
c ; n d l t i o n  o v e r  each lmperneab le  l a y e r .  These  s p r i n g s  ax-e p r o c ~ i n s n t  
i n  t ! ~ e  nuamrous g u l l e y s  O F  canyons  o u t  i n t o  the  e soa rpmen t ,  where t h e y  
S ~ C W  o v e r  or o ' i t  o f  the c o a l  beds. F a r t h e r  down t h e  s i o p a ,  where t h e  
s u r f i c i a l  m a t e r i a l  m a n t l e s  the bedrcok, p r o b a b l y  t h e  same t y p e  o f  g r o ~ n d -  
w a t e r  m v e m e n t  o c c u r s ,  b u t  t h e  water is d i s s i p a t e d  t h r o u g h  t h e  t h i n  
r,a?tie c r e a t i n g  a v e r y  wet  c o n d i t i o n .  blany h o r n s  a r e  t a p p i n g  w a t e r  from 
L .  ,r,is s o u r o e ,  e i t h e r  as an improved " s p r i n g "  o r  ss a d u g  w e l l .  

me y i e l d s  o f  w e l l s  i n  t h e  Kenai  Fo rma t ion  a q u i f e r s  &re p o o r l y  h o r n .  
V e r y  few o f  t h e  d r i l l e d  w e l l e  have been  t e s t e d  f o r  s u s t a i n e d  y i e l d .  
Cns veil which 91.1pp:ies s e v e r a l  homes, b u s i n e s s e s ,  and t h e  s c n o o l  system 
has a r s ~ o r t e d  c a p a c i t y  o f  50 g a l l o n s  p e r  minu te  (&pm) a t  120 f e e t  o f  
d ra rd?wn .  TILa v e l l  o & s 4 n g  is psrfol-a:ed from 30 t o  3? f e e t  and 98 t o  
i 6 5  f ee t  b e l o r  t h e  l m d  s u r f a c e .  'Two deep (500-600 f e e t )  w e l l s  o f  
conps:-r9ble y i e l d  havo Seen  d r i l l e d  a t  t h e  t o p  o f  the 1,QQO-foot  e s o a r p -  
a ~ e n t ,  ob t s !de  t h e  a r e a  o f  this p ~ e l i m i n a r y  r e p o r t .  h e  o f  t h e s e  w e l l s  
h ~ 3  s u p p l i e d  o v e r  1 0 , O C O  g a l l o n s  p e r  d a y  f o r  s e v e r a l  y e a r s .  N e i t h e r  o f  
ti.e.;a as118 t a p  the a q l l i f e r s  e n o o l ~ n t e r e d  i n  Homer w e l l s .  E l sewhere  i n  
t l l a  v i c t n i t y  o f  Homer, the 6 - i n c h ,  c a s e d ,  open-end w e l l s  have an a v e r a p  
r e p o r t e d  y i e l d  o f  a b o u t  9 gpm a?. b a s e d  on the  d r i l l e r ' s  b a i l e r  t e s t s .  



U n z o n s o l f d a t e d  s m d  and g r o v e l  aquifers 

S e v s r a l  w e l l 5  -,an,.e bean d r i l l e d  i n t o  the s e v e r a l  tens o f  f o a t  of 
g l s c i o f l u v i ~ l  d e p o s i t s  i n  t h e  l o w e r  p w t  o f  t h e  Homer area m d  have 
3ncol:ntersd ws'lor i n   and 3r qra..rcl. Bssbd on ?+),a d r i l l e r s 3  l o g s ,  t h e  
~ e t s r - b e a r l ~ n g  f ' o r m s t l o n ~  were In sdaq i~e t e  f o r  r o l l  comple t icn . .  These 
polls ~ e i v ? r e i l y  sr .col intered a r a t e r - b e a r i n g  z o n e ,  yielding onougil water 
f o r  d o c n s 5 i c  o r  c o m e r o i a i  use. a t  what appears  to be the Sese o f  t h e  
surficial d e p c s i t s  o r  t h e  t o p  a ?  %he u n d e r l y i n g  Pdmi For r i a t ion .  

13 spp@ax-s t ha t  n o  extensive a q u i f o r  i n  t h e  s u r f i c i s l  d e p o s i t s  
has Sean e n c o ~ n t e r e d  t o  d a t e .  About t3 wells  on the low bench  sou%h 
o f  3e17.igs kke o b t ~ i n  r a t e r  i n  l imhted.  q u a n t i f i e s  frcm t h i s  m t l e r i a l ,  
however  . 

%tor i n  t h e  FIon\er are@ i s  d i s t i n w i s h e d  by tho relatively h i g h  
c o n t e n t  o f  i .ron, u p  t o  25 p a r t s  p e ~  million (ppm).  D i s s o l v e d  solids 
c o n + . s n t  of  grcund w a t e r  i s  m o d e r s t s  with a range o f  100-350 ppn, 
a l t h o u g h  one well showad 979 ppm. Oenerallp, silica, c%loium, m e  
b l c h r b o n a > e  are t h e  largsst constituents. 

A 3  p a r t  o f  ths c u r r e n t  investigafion, f i a l d  d e t e r m i n s t f o n e  o f  t h e  
i r o n  c c n t e n t  ~f w ~ t e r  from most o f  t l -9  s w l l  s t r e e m s  f lor*kng 7!'f t h e  
escarpne3t were d e .  I n  a d d i t i o n ,  two strosn c ~ s t e m s  were chec'hed 
i n  d3 ta i . l  f o r  i r o n  c o n t e n t .  It was t h o u g h t  t h a t  ;uch d ~ t e r r r ~ i n n t ~ o n ~  
m i g h t  deli neat^ socross  of i r o n - b e a r i n g  water f rom s e e p s  o r  s p r i n g s .  
Thn s t i i dy  wes t d n  i n  May at 8 tlr?e when most 0 4  t h e  s t r a a m f i o r  W a  

c ~ n s i d e r e d  der ived  frn3 sp r ings  and ground-wa te r  seepags. 

Tsntattva c o n c i u s i o n s  b m o d  on s t r o a m - w t c r  mislysea,  p o i n t  
t o w e d  the Fea t  311; Road a r e s  as sn Faroa of  better quality (less %?An 
2 p p a  iron) ~ r o u d  water. Snmpling o f  water3 t o  d s t e m i n e  l r o n  content 
is  plsnns$ .  to o o n f i r m  t h i s  p o s s i b i l i t y .  The f s r  vell-water m e l p s r s  on 
hand b a f c r o  thn i n v e s t i g e t i o n  i n d i c a t e  that le?a Lron is p r e ~ o n i  i n  
wells  ~ b o v c  R ~ m e r  t h a n  t h o s e  on t h e  lover m d  far e a s t  s l o p e s .  

C u r r e n t  uRe 

Two wells nt Hnmr a r e  cons idered  a8 sernipvSlfc s u p p l v  wel2s. 7?as 
Homer water C o a p n y  well is estimeated t o  supglr  ~ S c u t  3,000 q s l l o n s  p e r  
day (gpdl G u r i n ~  the schocl term. m a  Scroggs  w e l l  p robab ly  s u p p l i e s  
~b 'ut 4,000 gpd. Approximntslp 90 o t h e r  dr l l l e e  w e l l s  i n  the area are 
r r l r . c l p e l l v  dcmss t lc  w a l l s  and p r o b a b l y  a r e  putrped l e s s  thm 200 gpd. 
T ~ t n l  groune -wa t s r  u t i l i z a t i o n ,  including springs, a t  Rooer is roughly 
estimtec! to be  bout 50,300 gpd. 



Qround vater f o r  f u t u r e  d @ v ~ l ~ ~ ~ n n @ i ~ ? -  

Pr9l:~inary results of  t h e  iqves%igatioc ind:c~*+e tha t  ground 
r ~ s t a r  i s  available f r o m  tila Yans i  F o m f ? o ~ i  iz sanrr!2 t c  r1odsrct.3 
0 9 L n n t l t i n s  and of genercl l ly  good qualrty t x o s c t  :'or n high-iron con- 
ten: - *) r , ~ . z :  8 1 - ~ R S .  P o t , ~ b l e  ~ G F Q S ~ I C  s ~ p ~ 1 ' L e ~  ore nnurlr-ant lg d i f f i c  ~ l t  
' - - 3 t s l n  b e c a . 1 ~ 9  of  t t ~ n  hiah-fr~r, c?nten-  rk.-.ich ;)re-? 'caps B simple 
, n a ~ p e r ? s i v e  t r e a t m e n t .  O b t n i n i n p  ~ . \ ~ n l i c  s l ~ p p l ? n s  ~rpy 3ers f e a s i b l e  i lp 
?,he r , o ? s ? r ~ ~ c t P o n  of t w o  o r  mors l ~ r ~ a  C i a n e t o r  r a l ? . s  screened o r  
p e r f c - 8 t s d  oppcsite w a t e r - S o a r i n g  z o n e s ,  p r o p e r l y  d e v e l o p e d ,  and specad  
n o r 3  t h ~ n  a f e w  bundmd feet apart :> o s o v ~ n t  drasdor? i ~ f s r f n r s n c e  
whils p r : ~ p i n ~ .  "atax- t r n ~ t m s n t ,  nspaoLaliy f ~ r  :TOR ~ o n t ~ r ~ t ,  ai l1  54 
n ~ c c l s ~ n . : . ~ ~ ~  T 8 z t  d r i l l f n ~  in a p n ~ f  f ic srbas p r i o r  to delre loptng a 
~ . l b l l c  spec ply should be u n d e r t e h n .  Sersful r e c o r n s  ~ h c u l d ,  be k e p t  c f  
e r c h  r e i b  drilled, accurate r,am?l:n~ of tantn- fsosn tr%c!i ho r i zo r !  i a  
: -pe, -at;vs  t o  d e l i n e a t e  mtcet- qf inferior qn~r271t:r < p ~ r + , i c ~ l a r l ?  i r o n ) ,  
end a p r o p e r l y  c o n d u c t e d  punping t a s t  should b* &fi ~o d e t e r n i n e  t h e  
y i e l d .  For the sdsm oi economy, a g r o p e r l y  o - n s t r u c t s d  s u c c s s s f ~ ~ l  
t e s t  w e l l  m y  be oonver ted  50 a p r c d u c t i o n  w s L 1 .  

The a e o l o q i c  e n d  b,ydrolagfc c o c d i t j o n s  o f  the area p o i n t  o u t  nc 
n i t e r w ? s  n?ecns sf oDt / i in inq  public-rater _ n - ~ p p l i n ~  9~r \ :~h  i s  a u c c 0 ~ 3 f l 1 Z  
,n s?me areas. The successivs  w ~ . t n r - h e n r i n g  zones of *he nor thward-  
tipping Kann i  F o m f i t i c n  3&~( 5t fefis151m for- ti19 ccn:af.-~;tion of n 
tu- ,n?l  into the esoaarpmn+, to i ~ i t e r c e p t  t h e  shtar.  

2. Granter m 0 u r . t  o f  water ny*ai lable  "Lan f ~ o m  ar single 
=ell souron.  

2. C o n ~ t r v c t t o n  st r a  elevati~n above 30517) faat would 
c r s ~ t e  ~ r ~ v i t y  s u p p l r .  

3 .  A tunnal source wo11ld p r ~ v f d e  nhr t o  'ho w f t t e r  mhi05 
s h o u l d  rsrnove muoh o f  tns i r o n  by oxidation. 

4 .  'I?le t u n n e l  could act. 9% a r e s e r v o i r  by lnstaBlLnq a 
511LkheaG fit t h ~  tcnnel on trance, 

5 .  The supp ly  could  e e s l l v  be i c c r aa sed  b r  I?-+.ensior, oi 
t h e  t u ~ r 9 l  c r constrict in^ d r i f t <  &one =r t s r -ha8s tn .q  Z O ~ * P .  

6 .  Con~truction bp l o s a l  an.rAs b v  fcms'hle Txygr!ence 
~ n a s i b f l h * p  m y  5e ~ai l ;eZ, froci f o r c e r  c c s l - - \ i ~ ~ e  o o s r s t \ r ? a ~  ir? 
t h e  ares. 



Some d i s a d v a n t a g e s  o f  t h e  t unne l  method a r e :  

1. I n i t i a l  c o s t s  may be high f o r  e x c a v a t i o n  and l i n i n g  
( p e r f o r a t e d )  t h e  t u ~ e l  t o  p r e v e n t  c a v e - i n s .  

2. S i t e  of  t u n n e l  shou ld  be cored  o r  d r i l l e d  ( e x t r a  o o s t )  
t o  make s u r e  an impermeeble "dry" s e c t i o n  is n o t  p r e s e n t .  

3. P e r i o d i c  c l e a n i n g  o f  t h e  t u n n e l  p robab ly  wovld be n e c e s s a r y .  
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