
UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

WATER RESOURCES OF THE CORDOVA AREA, ALASKA 

by 

G . A .  McCoy and G.W. Freethey 

OPEN-FILE REPORT 78-310 

(Basic Data) 

Anchorage, Alaska 
1978 



UNITED STATES DEPARTMENT OF THE INTERIOR 

Cec i l  D.  Andrus, Secretary 

GEOLOGICAL SURVEY 

V .  E. McKel vey, D i rector  

For addi t iona l  informat ion w r i t e  to: 

U.S. Geological Survey 
Water Resources Div is ion  
218 E Street, Skyl ine Bui lding 
Anchorage, A1 aska 99501 



CONTENTS 

Page 

............................................. I n t r o d u c t i o n  
.................................... Well-numbering system 

................................. Methods o f  i n v e s t i g a t i o n  
.......................................... Data c o l  1 ected. 

............................................... References 

FIGURES 

Loca t ions  o f  water-qua1 i ty  sampling s i t e s ,  water  we1 1 s,  
and d ischarge  measuring s t a t i o n  near Cordova, Alaska. 

Map showing system o f  numbering w e l l s  i n  Alaska ..... 

TABLES - 
Discharge i n  cubic feet pe r  second, of Power Creek 

near Cordova, A1 as ka (1  521 6000), 1948-1 976. ....... 
Water -qua l i t y  data f o r  Power Creek near Cordova, 

................................ A1 as ka ( 1  521 6000). 

Wa te r -qua l i t y  da ta  f o r  Eyak Lake near Cordova, A laska 

B a c t e r i o l o g i c a l  data f r om Eyak Lake, J u l y  2 3 ,  1974 
........ (most probable number per  100 m i  11 i 1 i t e r s  ) 

D e s c r i p t i o n  o f  w e l l s  ................................ 
.................. Records o f  wa te r  l e v e l s  i n  we1 1s.. 

................................... Cordova w e l l  l o g s  

Ground-water q u a l i t y  data from w e l l s  i n  and near 
Cordova, Alaska ................................... 



WATER RESOURCES OF THE CORDOVA AREA,  ALASKA 

By G . A .  McCoy and G.W. Freethey 

INTRODUCTION 

This report i s  a compilation of ground-water, surface-water, and 
water-qua1 i t y  data col 1 ected by the U. S. Geological Survey, Water 
Resources Division on Eyak Lake and Power Creek, near Cordova, and wells 
in and near Cordova, Alaska. Many of these d a t a  were collected as part 
of a cooperative program with the c i t y  o f  Cardova. The purpose o f  this  
report i s  to  present t he  data in a concise format for interested parties 

Cordova i s  on the southeast shore of Orca Inlet  i n  Prince William 
Sound ( l a t  60'33' N . ;  long 145O45' W .  ) a t  an a l t i tude  of approximately 
90 fee t  ( f ig .  1 ) . The 1 i m i  ted development has occurred along the north 
shore of the west arm o f  Eyak Lake. The current population o f  Cordova 
i s  about 1,800. Commercial fishing and f i sh  processing form the economic 
base fo r  the comnunity, I 

WELL-NUMBERING SYSTEM 

The well-numbering system used in this  report i s  that of the Alaska 
Dis t r ic t ,  Water Resources Division, and i s  based on the off ic ial  rectang- 
ular subdivision of public lands. The f i r s t  two l e t t e r s  in t he  well 
number indicate the coordinates referred t o  the Copper River baseline 
and meridian and the quadrant formed by t he  intersection o f  the base 
l i n e  and t h e  principal meridian. The f i r s t  three digi ts  indicate the 
township, the next three d ig i t s  the range, and  the l a s t  two d i g i t s  the 
section in which the well i s  located. Letters following the section 
number indicate the %kg& section; each succeeding subdivision i s  1 ettered 
counter-clockwise from the northeast corner. Each well, or group o f  
wells, within the smallest quarter-section subdivision i s  assigned a 
sequential number which follows the le t tered quarter sections. The l a s t  
three d ig i t s  represent a f i e ld  map number unique to a given section. 
Thus, the Geological Survey's we1 1 number CC01500327BDBCl 001 , i 1 1  ustrated 
in figure 2 ,  i s  in the  Copper River base and meridian ( C ) ,  the southwest 
quadrant ( C ) ,  Township 15 South, Range 3 West, section 27, and i s  in the 
SUk o f  the NW% o f  the  SE?& o f  the NWk o f  the section ( B D B C ) .  I t  i s  the 
f i r s t  well located i n  that  k!da?i section (BDBC1). The l a s t  three d ig i t s ,  
001, indicate th i s  was the f i r s t  well plotted on the f ie ld  maps f o r  
section 27. 

A l t h o u g h  the primary reference for ground-water data i s  the Alaska 
local  well number described above, data-collection s i t e s  i n  this report 
are  located on the map ( f i g .  1 ) by the Alaska Register number. 



F igu re  7 .  - - loca t ions  o f  water-qua1 i t y  sampl i n g  s i t e s ,  water wells, and 
discharge measuring s t a t i o n  near Cordova, Alaska .  



Figure 1. --Continued. 
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s e  f r o m  U . s . E e o ~ o p ~ c a ~  S u r v e y  C o r d o v a .  A l a s k a  ( 1 : 2 5 0 . 0 0 0 ) 1 9 5 9  

Figure 2. --System of number ing  wells i n  A laska.  
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Well ownership i s  included a s  a c r o s s  r e f e rence  i n  t a b l e  5. Owner- 
s h i p  was recorded a t  t h e  t ime of da t a  c o l l e c t i o n ;  i t  may not be the  same 
as t h e  present  ownership. 

METHODS OF INVESTIGATION 

All chemical samples were c o l l e c t e d  and analyzed i n  accordance with 
s tandard  methods of  the U.S. Geological Survey (Brown and o t h e r s ,  1970) .  
Dissolved oxygen content  was determined i n  the f i e 1  d wi t h  a model 54 YSI 
d isso lved  oxygen meter.* Conduct ivi ty  was measured with a Beckman RB-3 
Sol ubri dge conducti  vi  t y  meter and a1 kal i ni t y  was determined by the 
e lec t rorne t r ic  t i t r a t i o n  method (Brown and others, 1970).  F ie ld  pH was 
determined with a Leeds and Northrup model 7417 pH meter. Samples f o r  
bac t e r io l  ogical  a n a l y s i s  were c o l l  ected by the  Geological Survey and 
analyzed by the S t a t e  of Alaska, Department of Health and S o c i a l  Serv ices ,  
Djvision o f  Publ ic  Health,  

Data  on we l l s  were obtained from d r i l l e r ' s  logs  and from informa- 
t l o n  supplied by owners. Water-level da ta  were c o l l e c t e d  by t h e  U.S. 
Geological Survey. 

DATA COLLECTED 

This r e p o r t  includes d ischarge  and water -qua l i ty  da ta  on Power 
Creek near  Cordova ( s t a t i o n  number 15216000) from 1948 t o  1976 ( t a b l e s  1 
and 2 ) .  Water-qua1 i t y  data  f o r  Eyak Lake from 1962, 1974, and 1975 i s  
presented i n  t a b l e s  3 and 4.  Bathymetric data  were c o l l e c t e d  from t h e  
west a n  of Eyak Lake near Cordova i n  1975. This arm i s  7-8 f e e t  deep 
i n  most places, with a few narrow channels as deep as  10 feet.  

The water -qua l i ty  da ta  a r e  from samples c o l l e c t e d  on &yak Lake i n  
1974 and 1975. The data-col l e c t ion  program was designed and accornpl i shed  
by D.E. Donaldson. The authors  compiled t h e  da t a  f o r  t h i s  r epo r t .  The 
ground-water da t a  inc lude  da t a  on 11 we l l s  i n  Cordova, 5 wel l s  a t  the 
Cordova Airpor t  sou theas t  o f  town, and one well approximately 13-5 m i l e s  
south of  town ( t a b l e  5 ) .  Water-level da ta  on 7 of  t hese  wel l s  ( t a b l e  6 ) ,  
dri l lers '  desc r ip t ions  of subsur face  ma te r i a l s  i n  10 we1 Is ( t a b l e  7 ) ,  
and water-qua1 i t y  da ta  on ground water i n  11 we1 1 s  ( t a b l e  8 )  a r e  a l s o  
presented.  

REFERENCES 

Brown, Eugene, Skougstad, M.W.,  and Fishman, M.J., 1970, Methods f o r  
c o l l e c t i o n  and a n a l y s i s  of  water sampled f o r  d i sso lved  minerals 
and gases: U.S. Geol. Survey Techniques of Water-Resources Inv . ,  
book 5, chap. Al, 160 p. 

*The use of brand and mode? names i n  th is  r epo r t  i s  f o r  the purpose of 
i d e n t i f i c a t i o n  only and does not imply an endorsement by t h e  U.S. 
Geological Survey. 
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T a b l e  3.--WaXm-qudei/tg data Jon. Eyah Lake Cotdova, Ahha . - -Con t inued !  



Tab1 e 4. --0actehioLcrgica.L dhom Eyah Lake, M y  2 3 ,  1 9 7 4  (rnodi pkobable  
numben peh 100 m~) .  

[Analyses performed by the Alaska Department of Health and Social Services, 
D i v i s i o n  o f  Public Health.] 

S i t e  Number T o t a l  
Col i form 

Fecal 
Col i form 

Feca 1 
Streptococcus 



Table 5. --Penchip;tiun o d  w&. 
Local well  number: Numbering system described I n  t e x t  

Alaska Register Number: Unique i d e n t i f i e r  used as 
reference number on locat ion map ( f igure  3). 

Method d r j l l ed :  C-cable tool or churn drjll; 8-bored o r  augered; 
D-dug by hand. 

Year completed: Year construction o f  the wel l  was f lnished. 

Owner or user: Person o r  agency responsible f o r  the Depth to  water: Depth t o  water below land surface. 
we??. 

Method o f  maasurment: Method used t o  determine depth to water. 
Ilole depth: Maximum depth penetrated during construction S-steel tape; 6-pressure gage; R-reported by another source. 

o f  the we1 I .  
Measurement date: Month and year the water  l e v e l  was measured or reported. 

Well depth: Depth o f  the finished well (usually the 
depth t o  which the well  can be probed). Yleld: Reported y te ld  o f  the well .  

Diameter: Djameter o f  the we l l  caslng. 

Openings interval  (5): Depth t o  the top and bottom o f  any 
openings to  the surrounding ma t e r ta l  (perforat ions, 
screened intervals. depth o f  open ended castng). 

Type o f  opening: R-wire wound screen; 5-screen o f  unknown - construction; P-perforations i n  the casing; &open ended 
m casing; X-open hole. 

D r i l l e r :  Name o f  contractor who d r i l l e d  the wel l .  

LOCAL WELL NUMBER AK I REG 
OWNER 

OR 
USER 

USGS-CPU 
BORER, RICH 
CORDOYA P.U. 
USGS 
CORDOYA P.U. 
USGS-CPU 
CORWVA P.U.  
CORWVA P.U.  
CORWVA P.U. 
CORDOVA P.U. 
COLLIPlS 
O'BRIAM, B I L L  
ADH 
FAA 
FAA 
FAA 
PACIFIC I4 A I R  

HOLE HELL YELL OPENINGS 
DEPTH DEPTH DIAM INTERVAL 
(FT) ( F T ~  

Drawdown: Reported drawdown f m statlc water level a t  the reported 
y ie ld .  

Well log: D, d r i l l e r ' s  log avajlable. 

QW: Type o f  water-quality data available: 3 - c m n  chemicals; 
C-trace metals; E-nutrients; F-biological. 

Remarks: OWP-past observation well; MIC-current observation well ;  
OUT-temporary observation we1 1 (usually only during an aquifer 
test) ;  F-flowing; D-seasonally dry; GP-gravel pack inside casing. 

, TYP 
OF 
OPN ~ 

I 

R 
0 
S 
P 
X 
R 
S 
S 
S 
S 

I 
X 
0 
X 
X 



CC01500327BACCl 002. Alaska Reg i s t e r  No. 30019. Coraovd Pub? i c  U t , l  i ? t i e s  Tes t  Well No. 1 .  A l  r i  tude o f  land r u r f a c e  a t  Lhe we1 l i s  apprux i -  
mately 31 f e e t  above mean Sea l eve l  . 

Water l e v e l s  i n  f e e t  below land  -- s u r f a c e  

Date - k a t e r  level  -- 
Sept .  29, 1961 4.60 
Oct .  30, 1961 3.57 

Date . Water' l  eve1 

Ju ly  30, 1962 5 .34 
Ju ly  31, 1962 5 .88  
Aug. I ,  196: 6 .13  

D q t ~  Wa l e r  1 eve l 

Ju ly  27. 1964 4 .79  
3uly 28, 1964 4.88 

CC01500327UDABl 006. Alaska R e g i s t e r  No. 30027- Cordova Pub l i c  U t l l l t i e s  dd te r  We1 l 31). 1. A1 t i  l.ude of land s u r f a c e  a t  t h e  we11 i s  approxi  
mately 23 f e e t  above mean sea l e v e l .  

Water l e v e l s  in ,  f e e t  below land 5 5 ~ r 2 3  - 

Date Water level  
~ a ~ 3 .  1973 4.39 
May 29, 1973 2.95 

Od t e  Water' l ~ v c l  
S c T i 2 ,  1973 2 . R 2  
Jan .  11, 1974 5.86 

CC01500327BOBCl 001. Alaska Reg i s t e r  No.  30017. Cordova Pubilc  U t 1 ; i t i e s  Test  d e l l  No. 2 .  Aitit.ude nf  l a t d  s u r f a c e  a 1  t h e  well i s  appl-ori- 
mately 33 f e e t  above mean sea l e v e l .  

Udt.cr l e v e l s  i n  f e e t  below l a n d  su r face  ..-. -- . . . .. -- - 
Date -- Water l eve l  

Oct. 26. 1'361 3 .94  
Oct. 30,  1961 4 .05  

D a t e  Wet er 1 evel. 

Ju ly  30. 1961 8 . 3 0  

Uatc --- !at.cr 1  eve1 

Ju ly  27, 1964 6 .67  
Ju ly  2 8 ,  1964 6 . 7 3  

CC01500327BOBCZ 001. Alaska Regis t e r  No. 30021. Cordova Pub1 1r (Ii.111 t i e s  Prod. Well No. 2 .  Alt~t.ud(! u f  land s u r f a c e  a t  t i la  well 1s appraxi  
mately 33 f e e t  above mean sea l e v e l .  

Nater. l e v e l i  III f e e t  below la rd  s u r f a c e  

Ddte -- Wa t.er ' evel -- Pate Wdter level .. 

May 211, 1973 8.96 J a n .  14,  1974 22 .22  
Sep t .  12 ,  1973 8.83 

CC01500327BUCBi 004. Aldska Rcqrs t e r  Nu. 30023. Cul.duva :'do1 11;  lit I :  I t i c s  'dater  We1 I iCu. ? .  A l t i t u d e  o f  ! a n d  sur fact: d t  l.hc we1 1 i s  appl,oxl- 
mdteiy 32 f e e t  above mean Sea l e v e l .  Highest Ha te r  lev?. v c r r d e d .  :!.CLl f e e t  beiow ldnd r ~ r ' - f ~ c e  on Nuv. 3 and 4,  1974; lowest r ecorded ,  41.2% f c c i  
below ldnd  s u r f a c e  on Mar. 25, 1975. 

Date Water . . . . .. 1evr:l . - 
liov.  7 ,  i972 21 . C 7  
liov. 8. 1972 17.94 

Water l e v e l s  f o r  the period 1973 t o  c u r r e n t  year._we!?: t..1i:er1 from recor.?e~.;h~..rt.s. Only 5-day hl9hs sh.O~&j~!:. 

1973 

DAY JAN FEB M A R  APR YAY .11111 JUL ALIC S F P  uc r NOV O F C  



Tab le  6 . - - R e c o d  ul;  w d e n  leveed in weL&.--Continued 
CC01500327BDCBl 004, k-&v h i  yhs fot' wa.Le_- ~ e ~ e ~ s . .  - -Cont inued 

I975 

DAY JAN FEB MAR APR MAY JUN JUL AUG SLP 

5 - -  -- e 34.0 35.05 33.72 - + 9.61 - - . - 

10 - - - - 34.00 34.86 34.18 9.52 10.44 - - . . 

15 . - - - 30.12 31.79 31.00 9 .74 10.16 . . A w 

20 - - -- 33.63 33 -88  - -  13.11 14.03 - %. 66 
25 -A -- 36.40 37.73 - -  10.95 14.76 9.33 

Eon - - -- 34.90 33.70 --  lU.70 -- - - 9 . 3  

e es t ima ted  

OCT NUV DEC 

9.63 11.27 25.40 
10.53 11.41 27. 10 
8.50 11.71 26.44 
9.97 15.04 30.83 
9.42 11.96 31.97 

IU.53 17.63 -- 

25 -- 10.00 11.83 -- 10.46 12.16 
Eon -- 10.64 12.01 10.24 10.60 14.60 

CC01500327BDDBl 003. Alaska Reg15ter  No.  30020. Cordova P u b l l c  U t l  l i  t i e s  Prod. Well 140. 4. A l t i t u d e  o f  l and  sur fdce a t  t h e  we1 l i s  app rox i -  
mate ly  34 f e e t  above mean sea l e v e l .  

Water i r v e l s  i n  f e e t  helow l a n d  i u r f a c e  -- . . . * - . . - - - - - 
Date .- 'dlte!-.lw Da L! - Watvr -. Ir.vt:l 

J u l y  17, 1962 9 08 Auq. 1, 1962 7 52 
J U ~ Y  30. 1962 a . 6 5  JIIIY 27, 1964 1:.14 
J u l y  31, 1962 9.08 J u l y  28, 1964 9 1 4  

CC01500327BDDB2 003. Alaska R e y ~ s t e r  No. 30022. Cordova Pub l r c  U t i l i t i e s  Water Wcl l  No. 1.  A11.it;de o f  l and  s u r f d c r  a t  Lhe w e l l  1s app rox i -  
m t e l y  34 f e e t  above mean sen l e v e l .  

Water level!, i n  reeJL!-ejow ldnd  rf 

Oate W d t ~ r  1 eve1 Ddte !!??!L..! I!.Y!~! 
Nov. 8, 1972 17 .40  
Feb. 16, 1973 22.23 

Mar. 22, 1973 24.27 
May 3, 1973 16.R? 
Sept. 12, 1973 14.57 



Table 7.--Candova w& Loga . 
... .................. ........ .......... , .. " 

M a t e r i a l  Tn~ckness  O e ~ t h  P a t e r i a l  !h i cknes$  Uel i th 
[ f e e t )  ( f e e t )  ( f e e t )  ( f r e t 1  

. . ... ... ... . .............. .. , 

Local  140: CC01500327 BACCl 002 A.K. Reg Ilo . 30019 Local  i lu: LC01500327 BDBC: 0111 ,I . K . Aeq . i i o  30017 .. l u n t l n u e d  
h n c r :  Cordova P u b l i c  U t i l l  t l e s  
D r i l l e r :  Channel D r i l l i n g  Co . ........... ... . Sand, f i n e  t o  medium . some uraue l  . . . . . . . . . . . .  7.5 77 
S o i l .  bou lders .  r u b b l e  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  Gravel .  coarse. s w  bou lder?  and C lay  
. . .  . Gravel .  f l n e  t o  coarse some sand and cobbles 

Gravel .  f l n e  t o  medium and m e d l m  t o  coarse 
sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Sand. md lum.  w r t h  c l a y  i n  l a y e r s  . . . .  Sand, f i n e  t o  medium, c layey  ( g l a c i a l  t i l l  
. . . . . . .  . Gravel .  medium and c l a y  ( g l a c i a l  t l l l )  

Sand. m e d i m  t o  coarse; bnd f i n e  g r a v e i  . 
wate r  b e a r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Grave l .  medium t o  coarse. Ouch c l a y  and f i n e  
sand ( g l a c i a l  t i l l )  . . . . . . . . . . . . . . . . . . . . . .  

Sand. f i n e  t o  coarse . and f i n e  t o  Coarse g r a v e l ,  
wa te r  b e a r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  . t r a v e l .  sand, cobbles c l a y  ( g l a c i a l  t l l l  1 
Sand . mediun . some wate r  . . . . . . . . . . . . . . . . . .  

Sand. f rne  t o  medium. medium grave l  dnd c l a y  . . . . . .  2  
Sand. f>ne t o  medium . and c l a y  . . . . . . . . . . . . . . . .  5 . 5  
Sand. f i n e  t o  coarse. medium grave l .  soma Clay . . . .  1  
Sand . f i n e  t o  coarse. some g rave l  dnd c l a y  . . . . .  15 
Gravel .  f i n e  to medium. and cuarse sand . . . . . . . . . . .  2.5 
Gravel .  ined~um. and f i n e  t o  medium $And . . . . . . .  10 .5  
Gravel .  medium. and coarse Sand . . . . . . . . . .  0 .5  
Sand. f i n e  t o  coarse. some g r a v r ?  . . . . . . . . . . . .  i 
Gravel .  f l n e  to  medium. and coarse sand . . . . . . . .  1 
Sand. f rne  t o  coarse. some g rave l  . . . . . . . . . . .  6 
Srnd. g r a v e l  . c l a y .  hardpacked . . . . . . . . . . .  4.5 
Sand. f i n e  t o  coarse. r n d  g rave l  . . . . . . .  2 . 5  
Sand. f l n e  . some grave l  and c l a y  h d i i s  . . . . . . . . .  3 
Sand. f i n e  t o  coarse; and g rave l  . . . . . . . . . . .  4 

t r a v e l .  medium . and ~ i t l d .  some c l a y .  L O C ~ I  NO: CCn1500327 BDCIII 004 A . Y .  Hrg . NO . 10023 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  wate r  b e a r i n g  5 55 Owner Cdrdovn Pub1 I C  u t i  I ! t i e s  

Gravel and sand, wa te r  b e a r l n g  . . . . . . . . . . . . . . . . . .  3 58 D r i  i l e v :  t iemenson 
..... Gravel . rand. c l a y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 61 -- - .-.A-L - 

. . . . . . . . . . . . . . . . .  . Gravel and sand wate r  b e a r i n g  2 6 3  Gravel ,  sand. and r-ncL . . . . . . . . . . . . . . . . . . . . . .  111 1 U . . . . . . .  . Sand m e d i m  t o  fine. s l i t .  some y r a v e l  I1 74 San4 . g r a v e l .  and gray tidy I I 7  . . . . . . . . . . . . . . . . . .  
Sand . medium t o  coarse, and f i n e  g r a v e l .  some Grdvel and sand, wa te r  bearrnq . . . . . . . . . . . . . . . .  10 27 

c l a y  ( g \ a c i a l  t i l l )  . . . . . . . . . . . . . . . . . . . . . . . .  7 - 5  H1.5 Sand. g r a v e l l y .  and brown c l a y .  wa te r  bepr lng  . . . . .  6 33 
. . . . . . .  Grdvel  . f i n e  t o  coarse . and sand, wa te r  bedr ing  1 .5  R3 Gravel .  sand and brown c l a y .  v d t e r  bear inq  1  34 

. . . . . . . .  . Gravel .  f i n e  t o  coarse, sand some c l a y  5 88 Clay,  brown and gray,  g r a v e l i y  . . . . . . . . . . . . . . . .  13.5 47.5 
Gravel .  f i n e  t o  coarse. some sand . wate r  b e a r i n g  1  89 Gravel and sand . wate r  b e a r ~ n g  34 .5  82 . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . Sand, medium Lo coarse, and g r a v e l  5 04.5 Gravel cemented, dnd b lue  c l a y  ,82 
. . . . . . . . . . . . . . . . . . .  . .. . Sand. medium. some g rave l  1 -  5 94 - - -  - - -  . .  -- .... .. . 

Sand. f7ne t o  rnedlum . some medlum t o  coarse 
-- ...-- 

grave l  and t r a c e  o f  c l a y  . . . . . . . . . . . . . . . . . .  16 Local  hn. CC01500327 BOO81 003 A.K. Req . No . 30020 

Sand. f i n e  t o  coarse. g rave l  and c l a y  Owner- Cordnva Pub1 l c  U t i l r t ~ e s  

( g l a c i a l  t i l l )  . . . . . . . . . . . . . . . . . . . . . . . . . . .  D r i l l e r :  Channel Drill ~ n g  Co .. . . .  . ? 
Sdnd. f i n e  t o  medium. some g r a v e l .  t r a c e  o f  c l a y  - -. 
c l a y ,  gravel. $and (glacial 1111) . . . . . . . . . . . . . .  4 .5  j i h n 5  Boulders, grave l *  and qrxly ' l a y  . . . . . . . . . . . . . . . .  I' le. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rock. b l a c k .  hard 3 .5  124 brown 24 4 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

" - -- - -- Clay. b lue  3 45 . .. . Gravel .  c l a y  . a n d  water . . . . . . . . . . . . . . . . . . . .  6  51 
Local  No: CC01500327 BCOOl 005 A.K. Hey . No . 30024 Gravel . $and and c l a y  . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 59 
Owner: Cordova P u b l i c  U t i  1  i t i e s  Crave).  l a r g e  t o  f ~ n e .  and ~ . r n d  . . . . . . . . . . . . . . . . .  10 69 
D r l  l l e r :  ClenlenSon Gr.avrl . sand dnd c l a y  . . . . . . . . . . . . . . . . . . . . . . . . .  I 10 - .. "- . Gravel  tand arid c l a y  56 . . . . . . . . . . . . . . . . . . . . .  126 
Overburden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3  1  Sand. some q r a v e l .  hd rdpac l  . . . . . . . . . . . . . . . . . . . . .  5 131 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gravel 4  7  Gravel .  sdnd . and c l a y  . . . . . . . . . . . . . . . . . . . . . . . . .  !il I 8 2  
. . . . . . .  . Sand and g r a v e l ,  broun u a t e r  b e a r i n g  18 25 Bedrock. h l s c k  6 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188 

...... . . .  Sand. wa te r  b e a r i n g  . . . . . . . . . . . . . . . . . . . . . . . . .  11 i b  . - - ..-..----.-I....~__ I. -II.ly=_- - .-.-- - . . . . .  . . 
Clay. gray.  g r a v e l l y  17 .5  

-- - - . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . rand and gTav el, water 23 .5  :!.rJ Loca 1 110' CC01500327 ROnU;' 003 A K lleq !lo 30022 
. . . . . .  -. - . -  - . . . - - .  

Owner: Cordova P u b l i c  U t l I ~ r ~ e >  
. Or11 l e v  Clrmenson 

. . .  . . . . . . . .  .... Local  no: CCOl500327 BCOU2 005 A K . Reg . l(o . 30OZR .- - --- - . - - . . . . . . . . .  .- . 
h n e r :  uSGS :and drir l  grave l  . . . . . . . . . . . . . . . . . . . . . . .  16 16 

. . . . . . . . . . . . . . . .  . D r i l l e r :  A . R . C .  l n d u s t r i c s  
--- . . . . . . . .  . . 

Clay gray,  y r d v e l i y  3 19 
( . ! A :  . gray . ~ j r a v e l ' q  . w ~ t o t  hei l l  .I,(, . . . . . . . . . .  13 32 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Sand and g rave l  10 10 Clay . Ibrnwnlsh-gray . Q r a v e ~ l r  . . . . . . . . .  12 44 
Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?d !14 Sand dnd q r a t e i ,  wd te r  b r d r i n q  . . . . . . . . .  7 . 5  51.5 
Gravel  . d r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 56 G r n v ~ I .  cemented . c l a y e y  . . . . . . . . . . . . . .  5 5 6 . 5  
Gravel .  wa te r  bear ins  . . . . . . . . . . . . . . . . . . . . . . .  Y . . . . . . . . . .  64 Sand and g rave i  wa te r  b ~ a v l n g  1.5 18 

. .  . . . . . . . . . . .  . . . . . . . . . . . . . . .  - - Grave l .  cemenled c layey  3  61 . . . . . . . . .  
Local  No: CC015J0321 BDAQl 006 A.K. Reg . No 30027 Srnd and q r a v r l ,  wa te r  bear my.. 6 .5  67.5 

. . . . . . . . . . . . . . .  
Owner: Cordova P u b l ~ c  U t i l l t l e s  

Sand and g r a v e l .  cemented 9  16 .5  
..... ..... . . .  

D r i l l e r :  C l m n s o n  .. . - .  . . . . .  .- - - -- Lp " ..... . . .  
l o c a l  110: CCOlM)O107 BAHCI g02 A.K. Rcn . .in . 30030 .. . . . . . .  

3  Owner: Aldska Dept . o f  Highways Gravel  . f i l l  and rock . . . . . . . . . . . . . . . . . . . . . . . . . .  3  
Clay . brown . g r a v e l l y  . . . . . . . . . . . . . . . . . . . . . . . . .  5  8 D r i l l e r :  Aiaska Dept . o i  Highwayr ... Clay, gray,  g r a v e l l y  6  14 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sand and g r a v e l ,  wa te r  b e a r i n g  6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 F111, sandy g a v e l  10 . . . . . . . . . . . . . . . . .  
Sand and g r a v e l ,  g ray ,  s i l t y  . . . . . . . . . . . . . . . . . . . .  12 32 Sand and s i  1  t, some grave l  . . . . . . . . . . . . .  .... .. . . .  40 
Sand and g rave l  . coarse . brownish, wa te r  5111 w i t h  f l n e  sand, t. race  n r q a n i c  m a t e r i a l  32 . . . . . . .  

b e a r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 37 Sdfld . s i l t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
S i l t ,  b lack ,  wa te r  bear ing ,  w i t h  l a y e r s  uf Sand, S l l t y ,  dark gray,  5ome r h e l l  and wood 

s i l t y  g r a v e l  . ............. ... .. . . . . . . . . .  13 50 tragments I n  l a y e r s  . . . . . . . . . . . . . . . . . . . . . .  17 
. . .  Gravel ,  s i  l t y ,  cemented . wate r  bearing.. . . . . . .  17 62 G r a v e l , r a ~ d Y . w i t h s ? l t , s o m e s h e l l f r - + y s e n t s  2 4  

. . . ... 511 t  and g r a v e l ,  gray 5 ri7 - .  .- - - - - - - - -- -- - . . . . . . . . . . . . . . . . . . . . . . . . .  ... . . ...... - -- -- 
T i l l  . g r a v e l l y  . wate r  bear.ing . . . . . . . . . . . . . . . . . . .  3 Local  No: CC01600107 08LCI 001 A . K .  Rrg 140 79079 

. . . .  . 7111, g r a v e l l y  blue-gray,  wa te r  bear7nq 8 I n  Owner: FAA 
1,I I . g r a v e l l y .  blue.gray . . . . . . . . . . . . . . .  5 R 3  
Gravel  and sand ( t i l l ) .  gFay. wa te r  bearing . . .  3 7  20 
Gravel and Sand . cemented . . . . . . . . . . . . . . . .  1 i 21 
Boulder.  s o l l d  . b lack  . . . . . . . . . . . . . . . . . . . . . . . . .  1 130 
Gravel ,  s o m  gray c l a y  . . . . . . . . . . . . . . . . . . . .  6  1 I h  
Bedrock, g ray -b lack  . . . . . . . . . . . . . . . . . . . . . . . . .  17 153 

.. -- -- . - ..... - . . - .. - . - .- .- 

Local No: CC01500327 BOBCl 001 A.K. Keq . No . 300'7 
Orner:  USGS - Cordova Publ7c U t l l l t l e s  
D r i l l e r :  Channel D r i l l i n g  Lo . -- .. .......... . . .. - - - 
Clay . s i l t y ,  tan-brown . . . . . . . . . . . . . . . . . . . . . . . . .  13 I 3  
Sand, f > n e ,  and coarse g rave l  . . . . . . . . . . . . . . .  I 1  24 
Gravel and f i n e   and ........ 1 33 

. . . . . . . . . . . . . . . .  Clay, ve ry  g r a v e l l y ,  hardpacked 2 . 5  35.5 
Clay and g r a v e l ,  hardpacked . . . . . . . . . . . . .  , 5 37 
Hdrdpacked . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59 
Clay, b lue ,  sand and g r a v e l ,  l a rdodcked  . . . . . . .  7 66 

. . . . . .  Sand, f !ne  tu r n e d ~ m ,  5- g rave l  dnd c i a y  3 .5  69 .5  

(Con t inued  I n  n e x t  column) 

'do l u q  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
< > i t ,  sandy . . . . . . . . . . . . . . . . . . . . . . .  
Sand and 11: t  . w i t h  o rgan ic  r ~ t e v l n ,  . . . . . . .  
Gravel  and sand . nth h r q a n ~ c  m a t r r . r i  . . . . . . . .  
Sdnd. s l l t y  . With o r l a n l c  l i l a t c r l a l  . . . .  . Sand coarse . . . . . . . . . . . . . . . . . . . . . . .  
: , I t .  u l i v e  drab . w i t h  uPganlc n u t e ~ i a l r .  

s t r a t i f i e d  sand dnd g r a v e l ;  w a t ~ r  hear ing  . .  
5 l l t  . dark grav . . . . . . . . . . . . . . . . . . . . . .  
Sand. very f i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Sdnd . dery f i n e  s l i t $ .  sca she115 . . . . . . . . . . . .  
Sand. ve ry  f7ne . s l  l l y  . sea strr i  I s .  orqar i lc  

' ~ d t e r r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  Sand. f i n e .  and sea ? h e l l s  

aoulaer.  qravwacre . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Lraywncke iopsn  h o l e )  
. . . . . . . . . . . . . . . . .  Sand nod s l l t y  sand, heavinq 

.... . . .. .- - 
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Table 8.--Gtlaund-watch q W q  d& &om wek& i n  and neat 
Condova, Almka.--Cont inued 

A1 as ka 
Reg. 
No. 

D i  s -  
so lved  
man- 

ganese 
(Mn 

Date 
o f  

sarnpl e 

Dl s- 
so lved 

1 ead 
(Pb) 

Man- 
ganese 

(Mn 

3001 9 

30024 

3001 7 

30021 

30020 

30022 

30040 

30030 

30029 

30041 

30039 

D is -  
so lved 

z inc  
(zn)  

(ug/L) (ug/L . (vg/L)  1 (!Jg/L) 

- - 
- - 

90 

- - 
- - 
- - 
- - 
- - 
- - 

61 -09-22 
61 -1 0-09 

73-1 0-04 

61-10-27 
61-10-31 
62-02- 19 
62-02-21 
62-02-22 
62-02-23 

4 0 
4 0 

- - 
-- 

3 

- - 
- - 
- 

- - 
- - 
- - 

- - 
- - 

62-02-24 

62-1 0-02 
62-1 0-02 
64-07-27 
65-01-12 
66-07-22 
66-08-03 
73-1 0-04 

62-07-31 
62-07-31 

72-1 1-08 

59-1 0-07 

73-09-1 3 

73-09- 13 

55-09-29 
66-07-22 

56-01 -1 9 

- - 

0 - - 
- - 
- - 
- - 
- - 
- - 
- - 
- ". 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
0 

- - 
- - 

4 0 - - 
- - 

10 

- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
10 

- - 
- - 
2 0 

- - 
- - 
- 

- - 
- - 
- - 

- - I - - 
- - 
- .. 
- - 
- - 
- - 
- - 

4 

- - 
- - 
8 0 

- - 
- - 
- - 
- - 
- - 
- - 

- - 
- - 
- - 
- - 
- - 
- - 
40 

- - 
.. - 

140 

- - 

10 

2 0 

- - 
- - 
- - 


