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CONVERSION FACTORS

Multiply By To obtain

centimeter (cm) 0.3937 inch

millimeter (mm) 0.03937 inch

meter (m) 3.281 foot

meter per kilometer (m/km) 5.280 foot per mile

kilometer (km) 0.6214 mile

square kilometer (km?) 0.3861 square mile

liter (L) 0.2642 gallon

liter per second (L/s) 15.85 gallon per minute

cubic meter per second (m*/s) 35.31 cubic foot per second

cubic meter ger second per square kilometer 914 cubic foot per second per square
(m/s)/km?) mile

In this report, temperature is reported in degrees Celsius (°C), which can be converted to degrees Fahrenheit (°F) by
the following equation:
°F=1.8 (°C) + 32

ABBREVIATED WATER-QUALITY UNITS

Chemical concentration and water temperature are given only in metric units. Chemical concentration in
water is given in milligrams per liter (mg/L) or micrograms per liter (Lg/L). Milligrams per liter is a unit
expressing the solute mass per unit volume (liter) of water. One thousand micrograms per liter is equivalent
to 1 milligram per liter. For concentrations less than 7,000 milligrams per liter, the numerical value is about
the same as for concentrations in parts per million.

VERTICAL DATUM
Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929—A geodetic datum derived

from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level
Datum of 1929.
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and black, acidic subsurface layers (Rieger and others, 1979). Thick layers of poorly drained,
organic-rich soils are found in low-lying areas and on slopes that are subject to ground-water
seepage (Rieger and others, 1979). Kupreanof Island is in an area that typically is free of
permafrost (Ferrians, 1965).

Hydrology

Surface Water

Several small streams and ponds are present south-southwest of the Duncan Canal FAA
facility. The ponds are less than 0.4 km? in size and are at elevations between 55 and 80 m above
sea level. The streams flow from upland areas toward the coast (fig. 11). Specific streamflow and
drainage-area data are not available for these streams. Mean annual runoff near the Duncan Canal
facility is estimated to be 0.09 (mg’/s)/km2 (Selkregg, 1976). The Kupreanof Island Reservoir is
about 5 km northwest of the facility across Duncan Canal (fig. 11). It lies about 90 m above sea
level. Wetland areas lie within 0.2 km of the FAA facility (Ecology and Environment Inc., 1992h).

Ground Water

Site-specific ground-water data are not available for the Duncan Canal FAA facility. An
abandoned well used by the FAA was drilled to a depth of 8 m indicating that ground water is
probably present above this depth. Ground water probably is recharged along the slopes south and
west of the FAA facility and likely follows local topography and flows toward the coast.

Drinking Water

The Duncan Canal FA A facility is currently uninhabited and there are no people living within
a 6.5 km radius (Ecology and Environment Inc., 1992h). When needed, drinking water is
transported to the island. Alternative sources of drinking water may include local streams and
ponds; however, data are inadequate to characterize the quality or quantity of these sources. The
use of the Kupreanof Island Reservoir would be uneconomical.

SUMMARY

Coastal areas of south-central and southeast Alaska—including Middleton Island, Cape
Yakataga, Gustavus, Haines, Biorka Island, Big Level Island, Annette Island, Sisters Island, and
Duncan Canal—have a maritime climate characterized by mild winters and cool summers. Most
communities obtain their drinking water from surface-water sources, such as lakes, streams, and
rivers, whereas other communities use water from shallow unconfined aquifers. Surface spills and
disposal of hazardous materials may affect the quality of drinking water.

Parts of Alaska’s Pacific coast receive more than 2,500 mm/yr of precipitation (Hartman and
Johnson, 1984). Because of steep topographic gradients, most of this precipitation runs off rapidly
into lakes and streams as surface water, and only a minor amount infiltrates to the ground-water
system (Selkregg, 1976). Most of the small lakes, rivers, and creeks in southeast Alaska drain from
the west side of the Coast Mountains and St. Elias Mountains, and from the islands of the
Archipelago directly into the sea. Coastal and island sites in south-central and southeast Alaska are
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areas that typically are free of germafrost (Ferrians, 1980). Mean annual runoff rates range from
about 0.02 to more than 0.14 (m>/s)/km? (B.B. Bigelow, U.S. Geological Survey, written commun.,
1995).

Ground-water data for the FAA facilities in south-central and southeast Alaska are sparse.
Water-bearing surficial materials include alluvial and glacial deposits that are found at depths that
typically range from 3 to 30 m below land surface (Selkregg, 1976). Ground water may also occur
in fractured bedrock. Freshwater occurs beneath islands and coastal areas as a “freshwater lens”
that floats on saltwater within the aquifer (Hunt and others, 1988). This is sometimes referred to as
basal water and can occur under confined or unconfined conditions (Hunt and others, 1988). Basal
water often extends to depths below sea level of about 40 times the water-table elevation or
potentiometric surface. Near the base of the lens, freshwater grades into saltwater in a transition
zone that may range from a few meters to a few hundred meters (Hunt and others, 1988). The
possibility of saltwater intrusion into coastal and island aquifers increases with depth and pumping
rate. '

In general, surface water in southeastern Alaska is of acceptable drinking-water quality
(Selkregg, 1976). Dissolved-solids concentrations typically are below the current USEPA
drinking-water regulation of 500 mg/L. Streams draining low-lying areas may contain excessive
amounts of iron and organic material. Large glacier-fed rivers may contain high silt concentrations
especially in the summer. In general, ground water also is of acceptable quality and typically is a
calcium bicarbonate type. Ground water in coastal areas may be a sodium chloride or sodium bicar-
bonate type due to salt-water influences.
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APPENDIX 1

Data for Middleton Island, Alaska




1DATE: 04/20/94

LOCAL WELL NUMBER

€C02800607DDBD1 001

PRIMARY
USE DEPTH
OF OF WELL
WATER (FEET)

T 10.0

WATER
LEVEL
(FEET)

MIDDLETON ISLAND - 2.5 MILE RADIUS

DATE
WELL
CONSTRUCTED

OWNER

FAA MIDLTN I

ASSIGNOR
OF OTHER
IDENTIFIER

OTHER
IDENTIFIER

PAGE 1

TYPE
OF LOG
AVAILABLE



APPENDIX 2

Data for Cape Yakataga, Alaska
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1DATE: 04/03/94

PRIMARY
USE DEPTH
OF OF WELL
LOCAL WELL NUMBER WATER (FEET)

CD02101722ADCA1 001 T 28.0
CD02101725DAAB2 001 T --

WATER
LEVEL
(FEET)

CAPE YAKATAGA ~ 25 MILE RADIUS

DATE
WELL
CONSTRUCTED OWNER

- FAA YAKATAGA
-= RCA YAKATAGA

ASSIGNOR
OF OTHER
IDENTIFIER

OTHER
IDENTIFIER

PAGE 1

TYPE
OF LOG
AVAILABLE



APPENDIX 3

Data for Gustavus, Alaska
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$-185 .
(October 1950)  HEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
WELL SCHEDULE

Date 2/20 ,19.45. Fidd No. -
Reoord by : Office No.
Souroce of data

1. Location: Btate _4laska County

Map. . Jemea — A5R15 - W3 540/15X20
A/Eyzvu/ym 32 132 Br__58 E
2. Ouwner: .A/a:t.l...&xﬁ_.&r.z.__.. Address _@usz‘auuﬁ,.ﬁlasxz
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Dxiller..H:.Q:_AZﬁ.Q.c =5 ... Addres 5&4.[71&,_ i
. Topography
Elevation .55 ___tt, sbove sea level
. Type: Dug, drilled, drives,borediotted_ £, /1045
. Depth: Bph. 36 ft. Ygep EL. 12 ft.
. Casing: Diam...&._.in, to..a .in., Type Lol
Depth .38 ft., ¥inteh . Ton Elel. 555
8. Chief Aquifer .__Ethe. Sand From .___O. ft. to .36 _ft.
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- S )

-

9. Water level ElGue 31 TP ——19__Sbove -
which is L2 ____ft. BO¥TO gurface
10. Pump: Type Capacity G. M.
Power: Kind Horsepower -
11, Yidd: Flow 20 G.M..Bagy”. 2" Yz, Mens., Rept. Est.

Drawdown __.5___ft. after ._24___hours pumping ... 220 ______G. M,
12. Use: Dom., Stock, PS., RR., Ind., Irr., Obs. ... Damestic.
Adequacy, permanence es :
13. Quality Temp °F.
Taste, odor, color ._{ Mle. ot none Sample @M
Unfit for

L& Remarks: (Log, Analyses, te) _Log Auailable. APS,
:: S [ E P [} ! _’ Og 5 * L

Analysis _Audilable,

Y. S. GOVERNMENT PRINTING OFFICE  16—62801-1




., UNITED STATES DEPARTMENT OF THE INTERIOR 2GW
GEOLOGICAL SURVEY

WATER ANALYSIS

Location County

Source R - Depth (ft) 38 Diam (in.)
Cased to (ft) Date drilled Point of coll.
— Owner :
Treatment : _ : - Use
WBF ' wL Yield :
. Temp (°F) 43 Apear. when coll, - : =
Collected sae IV A0U0 By
Remarks _ .
wEsk | epm prn epm
. - Ly ) *.. . . A ‘ . )
Silica (Si02) - - il Bicarbonate (HCO3) ns S ¥
Aluminum (Al) ' Wi Carbonate (CO3) @ ;-]
Iron (Fe) g6
Sulfate (SO4) g R
Chloride (Cl) 1.6 | .04
Fluoride (F') O 00
Calcium (Ca) 43 2,35
Magnesium (Mg) 2.4 & | Nitrate (NO3) .0 00
Sodium (Na) 1.8 ]
Potassium (K) B8 of38
w
Total . . &Sﬁ Total : 408
Pt :
%g/¥ | Speciic conductance ,
_(micromhos at 25° C) %
Dissolved solids: , . K
Caleulated 8% | pH 7.8
Residue on evaporation at 180°C
- Color L4
Hardness as CaCOj 200
Noncarbonate — R/

Lab. No. Col y3ntstimgn.ese Field No. Project Alaslex Dapd, ¢f Heoith ang Yolfaow
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Treatment Use
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Chloride (Cl) i A8
Fluoride (F) «0 "
Calcium (Ca) @ 3.7
Magnesium (Mg) N Nitrate (NO3) .1 00
Sodium (Na) BB 56 |
Potassium (K) " 5s
Total G801 Totgl . . .55
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15058300 - CHESTER LK AT METLAKATLA AK

WATER-QUALITY DATA, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SODIUM POTAS-  CHLO-
AD- SIUN, RIDE, SULFATE
SORP- DIs-  DIS- DIS-
TION SOLVED SOLVED SOLVED
DATE RATIO SODIUM (MG/L (MG/L (MG/L

PERCENT AS K) AS CL) AS S04)
(00931) (00932) (00935) (00940) (00945)

18... 0.7 84 0.0 1.4 0.0

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F)
(00950)

0.0

SILICA,
DIs-
SOLVED
(MG/L
AS
s102)
(00955)

0.90

SOLIDS,
SUM OF
CONSTI-
TUENTS,

DIs-
SOLVED
(MG/L)
(70301)

SOLIDS,
DIsS-
SOLVED
(TONS
PER
AC-FT)
(70303)

0.01

NITRO-
GEN,
NITRATE
DIS-
SOLVED
{MG/L
AS NO3)
(71851)

0.10

IRON

(UG/L
AS FE)
(71885)

100



15058300 - CHESTER LK AT METLAKATLA AK

WATER-QUALITY DATA, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

CON~ PH
TRIB SPE-~ WATER
UTING HYDRO- COLOR CIFIC WHOLE
DRAIN-  LOGIC LAT- LONG- (PLAT-  CON- FIELD
AGE UNIT I- I- MEDIUM RECORD  INUM~ DUCT~ (STAND-
DATE COUNTY AREA CODE TUDE TUDE CODE NUMBER COBALT ANCE ARD

UNITS) (US/CM)  UNITS)
(00080) (00095) (00400)

MAR
15... 190 19010102 55 07 33 N 131 31 30 W 9 96100004 5 11 6.1
ALKA- BICAR-  NITRO- HARD-
CARBON LINITY BONATE GEN,  HARD-  NESS MAGNE- SODIUM
DIOXIDE WAT WH  WATER NITRATE NESS  NONCARB CALCIUM  SIUM, SODIUM, AD-
DIS- TOP? FET WH FET DIS-  TOTAL _WH WAT  DIS- pIS-  DiIs- SORP-
SOLVED FIELD FIELD  SOLVED (MG/L ~TOT FLD SOLVED SOLVED SOLVED TION
DATE (MG/L  MG/L AS MG/L AS  (MG/L AS MG/L AS  (MG/L  (MG/L  (MG/L  RATIO  SODIUM
AS CO2) CACO3  HCO3 AS N)  CACO3) CACO3  AS CA) AS MG) AS Na) PERCENT
(00405) (00410) (00440) (00618) (009500) (00902) (00915) (00925) (00930) (00931) (00932)
MAR
15... 2.5 2 2 0.050 3 2 0.80 0.20 1.1 0.3 45
SOLIDS, NITRO-
POTAS-  CHLO- FLUO- SILICA, SUM OF SOLIDS,  GEN,
SIUM, RIDE, SULFATE RIDE,  DIS-  CONSTI-  DIS-  NITRATE
DIS-  DIS- pis- DIS-  SOLVED TUENTS, SOLVED  DIS-  MANGA-
SOLVED SOLVED SOLVED SOLVED  (MG/L DIS-  (TONS  SOLVED NESE IRON
DATE (MG/L (MG/L  (MG/L  (MG/L as SOLVED  PER (MG/L  (UG/L  {UG/L
AS K) AS CL) AS SO4) AS F) S102) (MG/L)  AC-FT) AS NO3) AS MNf, AS FE)
(00935) (00940) (00945) (00950) (00955) (70301) (70303) (71851) (71883) (71885)
MAR
15... 0.10 2.5 1.0 0.0 0.80 8 0.01 0.20 0 20
WATER-QUALITY DATA, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
CON-
TRIB .
UTING  HYDRO- coLoR SPE-
DRAIN-  LOGIC LaT- NG CIFIC
AGE UNIT I- e MEDIUM  RECORD Tﬁgg‘ (PLAT-  CON-
DATE TIME COUNTY  AREA INUM-  DUCT-
CODE TUDE TUDE CODE NUMBER WATER  COBALT ANCE
(DEG C)  UNITS) (US/CM)
(00010) (00080) (00095)
JUN
18... 1405 190
_ 19010102 55 07 33 N 131 31 30 W 9 96800108 13.0 10 10
PH ALKA- BICAR- CAR- _ NITRO- HARD-
WATER  CARBON LINITY BONATE BONATE GEN,  HARD-  NESS
WHOLE DIOXIDE WAT WH  WATER  WATE . MAGNE-
FIELD DIS- TOT FET WH FET WH PBT NI’;?QTE oS, Noncars caLlIoM  s1uM, soprum,
- AL : M
(STAND-  SOLVED FIELD  FIELD  FIELD  SOLVED Tor eip e pIs- ~ Dbis-
DATE ARD (MG/L  MG/L AS MG/L AS MG/L AS  (MG/L ‘ﬁﬁ”‘ ggfhma MOIT.  TyVED  SOLVED
AS  (MG/L  (MG/L  (MG/L
UNITS) AS CO2) CACO3 HCO3 co3 AS N) CACO3) /
CACO3 AS CA) AS MG)
{00400) (00 AS Na)
) 100405) (00410) (00440) (00445) (00618) (00900) (00902) (00915) (00925) (00930)
JUN
18... 5.9 6.0
2 3 0  0.020 0 0 0.0 0.10 1.0



15057

860

~ YELLOW LK NR ANNETTE AK

WATER-QUALITY DATA, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

CON-
TRIB
UTING HYDRO-
DRAIN-  LOGIC LAT-
AGE UNIT I-
DATE TIME  COUNTY AREA CODE TUDE
JUN
18... 1320 190 19010102 S5 06 11 N
PH ALKA-  BICAR- CAR-
WATER CARBON LINITY BONATE BONATE
WHOLE DIOXIDE WAT WH WATER WATER
FIELD DIS- TOT FET WH FET WH FET
(STAND-  SOLVED FIELD FIELD FIELD
DATE ARD (MG/L  MG/L AS MG/L AS MG/L AS
UNITS) AS CO2) CACO3 HCO3 co3
(00400) (00405) (00410) (00440) (00445)
JUN .
18... 6.8 5.1 16 20 0
SODIUM POTAS-  CHLO-
AD- SIUM, RIDE, SULFATE
SORP- DIs~ DIS- DIS-~
TION SOLVED SOLVED  SOLVED
DATE RATIO SODIUM (MG/L (MG/L (MG/L
PERCENT AS K) AS CL) AS S04)
(00931) (00932) (00935) (00540) (00945)
JUN
18... 0.3 30 0.30 6. 0.0

LONG-

I-

131 33 49

NITRO-
GEN,
NITRATE
DIS-
SOLVED
(MG/L
AS N)
(00618)

0.020

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F)
(00950)

0.0

SPE-
COLOR CIFIC
TEMPER- (PLAT-  CON-
MEDIUM RECORD  ATURE INUM- DUCT-
CODE NUMBER  WATER COBALT ANCE
(DEG C) UNITS) (US/CM)
(00010) (00080) (00095)
W 9 96800107 15.5 10 48
) HARD-
HARD- NESS MAGNE-
NESS NONCARB CALCIUM SIUM, SODIUM,
TOTAL WH WAT DIS- DIS~ DIs-
(MG/L TOT FLD SOLVED SOLVED SOLVED
aAS MG/L AS {MG/L (MG/L (MG/L
CACO3) CACO3 AS CA) AS MG) AS NA)
(00900) (00902) (00915) (00925) (00930)
15 0 0.0 3.6 3.0
SOLIDS, NITRO-
SILICA, SUM OF SOLIDS, GEN,
DIs~ CONSTI- DIS- NITRATE
SOLVED TUENTS, SOLVED DIs-
(MG/L DIs- (TONS SOLVED IRON
AS SOLVED PER (MG/L (UG/L
S102) (MG/L) AC-PT) AS NO3) AS FE)
(00855)  (70301) (70303) (71851) (71885)
3.4 27 0.04 0.10 90



DATE

08...

DATE

03...

DATE

03...

DATE

03...

SODIUM
PERCENT
(00932)

28

COUNTY

190

CARBON
DIOXIDE
DIs-
SOLVED
(MG/L
AS C02)
(00405)

2.0

SODIUM
PERCENT
(00932)

28

15057860

~ YELLOW LK NR ANNETTE AK

WATER-QUALITY DATA, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

POTAS-  CHLO-
SIUM, RIDE,
DIS-~ DIS~-

SOLVED  SOLVED
(MG/L  (MG/L

ASK) AS CL)

(00935)  (00940)

0.60 5.0

SULFATE
DIS~-
SOLVED
(MG/L
AS S04)
(00945)

2.0

FLUO-  SILICA,
RIDE,  DIS-
DIS- . SOLVED
SOLVED  (MG/L
(MG/L AS
AS F)  SIO2)
(00950)  (00955)
0.70 3.8

SOLIDS,
SUM OF 'SOLIDS,
CONSTI- DIS-
TUENTS, SOLVED
DIs- (TONS
SOLVED PER
(MG/L)  AC-FT)
(70301) (70303)
29 0.04

NITRO-
GEN,

NITRATE
DIs-

SOLVED
(MG/L

AS NO3)

(71851) .

0.30

WATER-QUALITY DATA, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

CON-
TRIB
UTING HYDRO-
DRAIN- LOGIC
AGE UNIT
AREA CODE
19010102
ALKA-  BICAR-
LINITY BONATE
WAT WH WATER
TOT FET WH FET
FIELD FIELD
MG/L AS MG/L AS
CACO3 HCO3
(00410) (00440)
13 16
POTAS- CHLO-
SIUM, RIDE,
DIs~ DIS~
SOLVED  SOLVED
(MG/L (MG/L
AS K) AS CL)
(00935) (00940)
0.80 6.0

LAT- LONG-
I- I~
TUDE TUDE
55 06 11 N 131 33 49 W
CAR~ NITRO-

BONATE GEN, HARD-
WATER NITRATE NESS
WH FET Dis- TOTAL
FIELD SOLVED  (MG/L

MG/L AS  (MG/L as
co3 AS N) CACO3)
(00445) (00618) (00900)
0 0.160 15
FLUO- ~ SILICA,
SULFATE RIDE, DIS-
DIS- DIs- SOLVED
SOLVED SOLVED  (MG/L
(MG/L (MG/L AS
AS S04) AS F) S102)
(00945) (00950) (00955)
3.8 0.10 3.9

MEDIUM RECORD

CODE NUMBER
9 96600034

HARD-

NESS

NONCARB CALCIUM

WH WAT DIS-
TOT FLD  SOLVED
MG/L AS (MG/L
CACO3 AS CA)
(00902) (00915)
2 0.80
SOLIDS,
SUM OF SOLIDS.,
CONSTI- DIS-
TUENTS, SOLVED
DIS- (TONS
SOLVED PER
(MG/L) AC-FT)
(70301) (70303)
30 0.04

COLOR
(PLAT~
INUM~
COBALT
UNITS)
(00080)

30

MAGNE~
SIUM,
DIs~

SOLVED

(MG/L

AS MG)

(00925)

3.2

NITRO-
GEN,
NITRATE
DIs~
SOLVED
(MG/L
AS NO3)
(71851)

0.70

MANGA-~
NESE

(UG/L
AS MN)
(71883)

SPE-
CIFIC
CON~
DucT-~
ANCE
(Us/cu)
(00095)

48

,

SODIUNM,
DIs-
SOLVED
(MG/L
AS Na)
(00930}

2.9

MANGA-
NESE

(UG/L
AS MN)
(71883)

IRON

(UG/L
AS FE)
(71885)

100

PH
WATER
WHOLE
FIELD
(STAND-~
ARD
UNITS)
{00400)

SODIUM
AD-
SORP-
TION
RATIO

(00931)

0.3

IRON

(UG/L
AS FE)
{71885)

60



15057860

- YELLOW LK NR ANNETTE AK

WATER-QUALITY DATA, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

CON- - PH
TRIB SPE- WATER
UTING HYDRO- COLOR CIFIC WHOLE
DRAIN- LOGIC LAT- LONG- (PLAT-  CON- FIELD
AGE UNIT I- I- MEDIUM RECORD  INUM- DUCT-  (STAND-
DATE COUNTY AREA CODE TUDE TUDE CODE NUMBER COBALT ANCE ARD
UNITS) (US/CM)  UNITS)
(00080) (000S85) (00400)
15... 190 19010102 55 06 11 N 131 33 49 W 9 96100003 10 44 6.6
ALKA- BICAR- NITRO- HARD-
CARBON LINITY BONATE GEN, HARD- NESS MAGNE- SODIUM
DIOXIDE WAT WH WATER NITRATE NESS NONCARB CALCIUM SIUM, SODIUM, - AD-
DIS- TOT FET WH FET DIs- TOTAL WH WAT DIS- DI1s- DIS-  SORP-
SOLVED FIELD FIELD SOLVED (MG/L TOT FLD SOLVED SOLVED SOLVED TION
DATE (MG/L MG/L AS MG/L AS  (MG/L AS MG/L AS  (MG/L (MG/L (MG/L RATIO SODIUM
AS CO2)- CAcO3 HCO3 AS N) CACO3) CACO3 AS CA) AS MG) AS Na) PERCENT
(00405) (00410) (00440) (00618) (00900) (00902) (00915) (00925) (00930) (00931) (00932)
15... 5.6 11 14 0.070 16 4 1.6 2.8 2.7 0.3 27
SOLIDS, NITRO-
POTAS-  CHLO- FLUO-  SILICA, SUM OF SOLIDS, GEN,
SIUM, RIDE, SULFATE RIDE, DIS- CONSTI- DIS-  NITRATE
DIS- DIis- DIS- DIs- SOLVED TUENTS,  SOLVED Dis- MANGA-
SOLVED SOLVED SOLVED SOLVED  (MG/L Dis- (TONS SOLVED NESE IRON
DATE (MG/L (MG/L (MG/L (MG/L AS SOLVED PER (MG/L (UG/L (UG/L
AS K) AS CL) AS SO4) AS F) S102) (MG/L)  AC-FT)} AS NO3) AS MN) &S FE)
(00935) (00940) (00945) (00950) (00955) (70301} (70303) (71851) (71883) (71885)
MAR :
15... 0.20 7.0 1.0 0.0 4.1 27 0.04 0.30 0 30
WATER-QUALITY DATA, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
CON-
TRIB SPE-
UTING HYDRO- . COLOR CIFIC
DRAIN- LOGIC LAT- LONG- . TEMPER-  (PLAT-  CON-
AGE UNIT I- I- MEDIUM RECORD ATURE INUM- DUCT-
DATE COUNTY AREA CODE TUDE TUDE CODE NUMBER  WATER COBALT  ANCE
(DEG C} UNITS) (US/CM)
(00010) (00080} (00095)
MAR
08... 190 19010102 55 06 11 N 131 33 49 W 9 96300004 5.5 15 42
PH ALKA-  BICAR- NITRO- HARD-
ON LINITY BONATE GEN, HARD- NESS MAGNE- SODIUM
m}‘fﬁ Dcx:gixsnz WAT WH WATER NITRATE NESS NONCARB CALCIUM SIUM, SODIUNM, Ag~
FIELD DIS- TOT FET WH FET DIsS- TOTAL WH WAT DIis- DIS- DIs- SORP-
(STAND- SOLVED FIELD FIELD SOLVED (MG/L TOT FLD SOLVED SOLVED SOLVED T;(I)g
DATE ARD (MG/L MG/L AS MG/L AS  (MG/L AS MG/L AS  (MG/L (MG/L (MG/L RA'
UNITS) AS CO2) CACO3 HCO3 AS N) CACO3)  CACO3 AS CA) AS MG) AS Na)
(00400) (00405) (00410) (00440) (00618) (00900) (00902) (00915) (00925) (00930) (00931)
Muge... 6.7 5.7 15 18 0.070 17 2 0.80 3.6 3.2 0.3
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D204

of gravel which, in turn, is overlain by about 4 feet of
organically rich muck. Near the middle of the gravel layer is a
wedge of silty peat containing fragments of partly lignitized
wood ss much as 2 feet long. The gravel at this locality, in
contrast to that of the other localities, is well sorted, as shown
by a sorting coefficient of 1.4, and most of the particles are
subrounded to well rounded. About 80 percent of the sample
is larger than 4 mm, and the mediun size is about 7 mm.,

Differential thermal analysis of a clay sample from locality
36-1 shows that the clay is illite, a common constituent of
both marine and glacial deposits (Grim, 1955, p. 484).

ORIGIN

The origin of the deposits herein referred to as raised
beaches is reflected in their beltlike pattern of distribution and
stratigraphy. Based on Chapin’s suggestion (1918, p. 99) that
the Metlakatla peninsula is a wave-cut bench, raised beach
deposits are logically expected in this area. A more complex
origin was postulated by Buddington (1927, p. S51) who
suggested that the peninsula is largely the product of subaerial
erosion and glaciation subsequently modified by marine
erosion between successive uplifts. Periods of stable sea level
would allow time for the accumulation of beach deposits, and
uplift would preserve such deposits by removing them from
the zone of wave erosion.

At least part of the raised beach deposits is derived by wave
and tidal current erosion of marine or glaciomarine deposits.
Indication of marine origin is provided by fossils, such as
fragments of clams, snails, and barnacles in samples of silty
clay from drill hole 2 at a depth of 11—14 feet. However, the
clay contained no microfossils. Similar silty clay was pene-

trated in drill holes 1 and 3, but no samples were collected;

hence, the presence or absence of fossils in the deposits at
these sites is not known.

Modern beach deposits on the Metlakatla peninsula appear
to consist of both locally derived and exotic fragments. The
older raised beach deposits, however, apparently consist of
material derived mainly from glaciomarine and glacial deposits
that have been reworked by wave and tidal current action.
Modern beach gravel on Prince of Wales Island has been
described by Sainsbury (1961, p. 332) who points out that the
gravel is rounded and unstriated and that most of the
rock-flour matrix has been removed. Sainsbury further states
that typical glacial deposits could probably be found at
shallow depth beneath many of the beaches. Material de-
scribed in the logs of drill holes in Metlakatla peninsula
suggests glacial material such as the hardpan noted in drill hole
3. However, no striated or faceted rock particles were
recovered during test drilling nor were any noted in surface
outcrops.

Information on uplift required to elevate the raised beach
deposits above the zone of wave erosion, thus preserving them,
is provided by Twenhofel (1952, p. 523—548) who reviewed
and summarized the literature relating to shoreline changes

\ GROUND WATER

along the Pacific coast of Alaska. Most of his evidence for
uplift is based on fossil-bearing marine deposits, commonly
derived from glacial and glaciomarine material and very similar
to those in the Metlakatla peninsula. Twenhofe! describes
deposits that have been elevated from a few to several hundred
feet above sea level and cites evidence obtained by Previous
workers to show that uplift has amounted to 500 feet or
perhaps more in the Portland Canal and Juneau areas.

Hicks and Shofnos (1965, p. 3315—3320) present sea-level
data to show that nearly all southeastern Alaska is rising. The
center of uplift is in the vicinity of Glacier Bay about 320
miles north of Annette Island. At Ketchikan, only 15 miles
north of Annette Island, uplift amounts to about 3 centi.
meters per century. Uplift on nearby Gravina Island has been
as much as 80 feet as shown by marine fossils in blue clay and
gravel at that altitude (Chapin, 1918, p. 99). Uplift can take
place suddenly and dramatically as shown by more than 7 feet
of uplift associated with the Alaskan earthquake of March 27,
1964 (Grantz and others, 1964, p. 4).

WATER-SUPPLY POTENTIAL

With average precipitation of 117 inches fairly well distri-
buted throughout the year, the raised beach deposits on
Metlakatla peninsula should receive nearly continuous re-
charge. However, the several feet of overlying muck are poorly
permeable; thus the rate of recharge may be rather slow.

During an extended dry period the beach deposits at higher
altitudes would drain first. Therefore, the most favorable sites
for ground water from these deposits are in low areas but
above the tidal range to eliminate the danger of contamination
by salt water. Infiltration galleries in the raised beach deposits
beside or beneath streams would probably be the best means
of development. Horizontal galleries in trenches reaching
bedrock and perpendicular to the direction of ground-water
flow would intercept the greatest amount of water and would,
therefore, provide the greatest yield. Methods of installing and
maintaining infiltration galleries for developing shallow
ground-water supplies have been described by Feulner (1964).

No analyses of water from the raised beach deposits were
made during the study of the Metlakatla peninsula, but the
chemical quality is probably good. Because the raised beach
deposits are near the surface, they are subject to pollution; thus
the area around an infiltration gallery would have to be
protected. Dark color derived from decomposition of vegeta-
tion in the muskeg and muck may be a problem, although the
color might be eliminated by special treatment.

REFERENCES

Buddington, A. F., 1927, Abandoned marine benches in southeastern
Alaska: Am. Jour. Sci., 5th ser., v. 13, p. 45-52.

Chapin, Theodore, 1918, The structure and stratigraphy of Gravina and
Revillagigedo Islands, Alaska: U.S. Geol. Survey Prof. Paper 120-D,
p. 83-100.
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Table 1.—Driller’s logs of drill holes penetrating raised beach deposits
{Logs provided by A. J. Lappi, Federal Aviation Administration]

Thickness Depth

(feet) (feet)

Drill hole 1—Altitude 10 feet (altimeter)
Rockfill .......c000e... ceeeatasccans veese 3 0-3
Muskegandmuck ....co0vvveicevcnncccnanss 4 3-7
Brown gravel and sand, some silty clay 4 7-11
(some water), :
Granite ........ccieeieicecncenntcscaaces .e 11
Drill hole 2—Altitude 15 feet (altimeter)
Rockfill ... cciveienenrecnnccaccncnnans 1 1- 2
Muskeg and muck (some water) 3 2-5
Sand (some water)............ 1 5- 6
Sand and gravel (some water) .......... 4 6-10
Blll“xe silty dayfam;mvd (dsobt;l:n wcalter). 5 10-15
ragments o ils, an acles,
Gravﬁmwiﬁlwhiteda (some water) ............ 4 15-19
White clay mixed with gravel (no water) ......... 5 19-24
Brown clay mixed with gravel ................. 5 24-29
Brownday .....coiiiiiiinienninnnancnaaes 4 29-33
Granite .....c.cciiiiiiieninnnconancnnnes 4 33
Drill hole 3—Altitude 50 feet (altimeter) -

Rockfill .................. Getsesessaanans "2 0- 2
Muskeg and muck (some water) ............... 6 8
Gravel(some water) ..........coveeveienvaes 1 8-9
Bluesiltyclay ...cooviieeeniecienrcncnencns 1 9-10
Blue silty clay mixed with gravel ......... ceceae 3 10-13
Hardpan mixed with gravel ............c000unn 8 13-21
Clay andsomegravel ..........ccceceiieeness 3 21-24
Hardpan mixed with gravel (some water) ........ 4 24-28
Granite .......ccciveienncnvccnccccnsaancs .e 28

distances. At locality 21-5 (fig. 1) raised beach deposits, about
10 feet thick, exposed about 40 feet above tide level, consist
mainly of interbedded layers and lenses of gravel, sand, silt,
and clay containing cobbles up to 8 inches in diameter. Visual
estimation indicates that about two-thirds of the gravel and
cobbles are subangular and about one-third are subrounded to
rounded. The upper 2 feet of the exposure is heavily stained
by iron oxide and organic matter; within this interval a few
layers less than 1 inch thick are weakly cemented by iron
oxide. Size analysis of a grab sample from this locality shows
that about 50 percent of the sample is larger than 4 mm
(millimeters) in diameter (fig. 2). The particle-size distribution
curve (fig. 2) shows that sorting is poor.

At locality 35-1 the raised beach deposits consist of 4—6
feet of sandy gravel overlying silty and clayey bluish-gray sand
of unknown thickness. Analysis of a sample (35-1A) from the
gravel shows that sorting is poor and that about 55 percent of
the sample is larger than 4 mm; the median particle size is
between 5 and 6 mm. The larger particles are subangular to
well rounded; perhaps 30—50 percent subangular. Analysis of
a sand sample (35-1B) from this locality shows that the sand
has a sorting coefficient of 1.7, indicating that it is well sorted.
About 50 percent of the sample is in the fine and very fine size
range; the medium size is 0.075 mm.

The stratigraphic sequence at locality 36-1 consists of an
unknown thickness of bluish-gray clay overlain by about 6 fect

—t 1

Figure 1.—Map of the Metlakatla peninsula, showing location of drill
holes and surface samples, and inferred limit of raised beach
deposits.
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Figure 2.—Particle-size distribution of surface samples from raised
beach deposits. See figure 1 for sample localities.
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RAISED BEACH DEPOSITS AND THEIR GROUND-WATER
POTENTIAL IN THE SOUTHERN PART OF THE METLAKATLA
PENINSULA, ANNETTE ISLAND, ALASKA

By MELVIN V. MARCHER, Oklahoma City, Okla.

Work done in cooperation with the Federal Aviation Administration

Abstract.—Interbedded layers of gravel and sand on the Metlakatla
peninsula are interpreted as raised beach deposits derived largely from

marine, glaciomarine, and glacial deposits reworked by waves and tidal -

currents. Such deposits and similar deposits elsewhere in southeastern
Alaska may be potential sources of small ground-water supplies.

Ground-water supplies in bedrock of southeastern Alaska,
which are described in a companion paper (Marcher, 1971) (p.
D198-D201, this chapter), may be difficult and costly to
locate. Thus, in some parts of the region the search for ground
water is most logically directed toward locating alluvial or
similar deposits sufficiently thick and permeable to store and
yield water. Layers of gravel and sand that make up ancient
beach deposits in some areas may be potential sources of
water. These deposits are also potential sources of aggregate
materials in a region where bedrock is almost everywhere at or
near the surface.

As part of a pioject to locate water supplies on the
Metlakatla peninsula, the raised beach deposits were studied
briefly. Drill holes, scattered surface exposures, and excava-
tions near Crab Point provide information on the thickness,
stratigraphy, and general lithology of the deposits. Size
analyses of surface samples and differential thermal analysis of
a clay sample were made in the laboratories of the U.S.
Geological Survey, Denver, Colo.

DISTRIBUTION AND THICKNESS

In regard to the inferred distribution of the raised beach
deposits, L. A. Yehle reports (written commun., Nov. 1970) as
follows:

®® %3 1:20,000 scale topographic map of the southern part of
Metlakatla peninsula prepared in 1940 by the U.S. Geological Survey
* * * shows several levels of benches or terraces * * *, Altitudinally, the
lowest cluster of levels is up to about 30 to 35 feet above msl (mean sea

D202

Jevel) and many others have their inner margin about 25 feet above msl,
An intermediate cluster of bench or terrace levels is between about 50
and 55 feet above md. A much less well developed, and higher, cluster
of levels is between about 95 and 110 feet above msl. Between all these
clusters of levels there are other scattered benches or terraces.

Yehle also notes (written commun., Nov. 1970) as follows:

At Metlakatla town, Dick Lemke and I noted sand and gravel
underlying the ground surface up to an altitude of at least 50 feet
above mean sea level. These (presumably) wave and tidal current-
worked materials well may extend to slightly higher altitudes, In the
central part of town there is a hint of a very minor break-in sope at
about 35 feet above msl. In the western part of town this altitude is at
the lower margin of a more prominent break-in stope. However, in the
latter area, no data on materials are available.

Drill-hole records and scattered outcrops along streams in
the southern part of the peninsula show that at least some of -
the benches noted by Yehle are underlain by raised beach
deposits. The highest known raised beach deposits underlie a
terrace at the 50-foot level at the site of drill hole 3. The
deposits are absent at higher levels in at least part of the area
as shown by the logs of drill holes 4 and 5 (95 and 115 feet
above sea level, respectively); both drill holes passed directly
from muck into bedrock.

Drill-hole logs (table 1) show that raised beach deposits are
as much as 5 feet thick. Exposures near the modern beach and
in stream banks near the narrow part of the peninsula show
that the deposits are at least 10—12 feet thick in this part of
the area. Similar thicknesses were seen in construction
excavations near Tent and Crab Points and in nearby surface
outcrops.

LITHOLOGY
Drillhole logs and surface exposures show the general

lithology and stratigraphy of the raised beach deposits and
indicate that lateral changes in lithology take place over short

U.S. GEOL. SURVEY PROF. PAPER 750-D, PAGES D202-D205
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EQUIVALENTS PER MILLION

Na e Cl

Ca L HCO;

Mg : so,
- Fe

,_-;_co, :

Figure 3.—Chemical characteristics of ground water from Metlakatla
peninsula. A, drill hole 1; B, drill hole 2;C, drillhole 3; D, drill hole 5,
109-121 feet; E, drill hole 5, 183—209 feet; F, drill hole 5, 272—282
feet; G, drill hole 5, 297-305 feet; H, test well, composite of all
producing zones.

Samples from drill holes 2 and 3 and the composite sample

from the test well show that the water is a sodium bicarbonate
e.

The high sodium, magnesium, sulfate, and chloride contents

in water from drill hole 1 suggest admixture of sea water with

normal ground water.

During drilling of the test well, samples were collected from
water-bearing zones at depths of 109-121, 183-209,
272-282, and 297-305 feet. These samples were collected
after the hole had been pumped to remove all drilling fluids,
thereby assuring a representative water sample. After each
sample was collected, the water-bearing zone was sealed with
cement and drilling continued. Thus, each sample from above
305 feet represents water from a single fracture zone. Samples
from below a depth of 305 feet are a composite of all
water-bearing zones penetrated by the well.

Chemical analyses show that the concentration of some
constituents changed little with depth (table 1). Other
constituents, particularly sodium and bicarbonate, increased
rather markedly with depth. These increases are presumably
the result of the water being in contact with the rock longer as
it slowly moves downward or incomplete flushing of sea water
from deeper crevices.

Because of the potential hazard of salt-water intrusion with
progressive lowering of the water level in the test well during
pumping, samples were collected intermittently between April
and October 1965 and tested for chloride content. Figure 4

D201
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Figure 4.—Increase of chlotide content of water in test
well with increasing drawdown.

shows that the average chloride content increase was about 15
mg/1 for every 10 feet of drawdown.

CONCLUSIONS

Four out of five drill holes produced small amounts of water
from bedrock in the Metlakatla peninsula; geologically similar
terranes in southeastern Alaska also might be expected to
provide small supplies. Fractured zones at depths of less than
150 feet are more likely to provide a continuing supply of
water because recharge can take place more rapidly. Although
the test well drilled during this study cannot be pumped
continuously at a rate of 35 gpm, it will provide that amount
intermittently. However, drawdown must be carefully con-
trolled to prevent encroachment of salt water. Additional
supplies may be available from fracture zones, which can be
located only by test drilling.
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yield of 100 gpm could not be maintained without excessive
drawdown.

Subsequent to the recovery test a pump was installed in the
well and operated almost continuously at a rate of 35 gpm for
more than 3 months. Water-level measurements made during
this period, plotted against time, are shown in figure 2.
Examination of the drawdown curve shows that from a level
of 127 feet shortly after pumping started, the water level
declined to 206 feet after 100 days of pumping. Total
drawdown from static level was 125 feet.

100 T T
E3 Pump off
_O_' 4 hours
w
o
]
w ,_(“g 140 |-
zi Pumping rate
€3 35 gpm
Lo
£z Pumping ut
od 180 25 gom
-
I
E Pumping nte
-] : 35 gpm
220 1
0.1 1.0 . 10 100

TIME, IN DAYS

Figure 2,—Drawdown in the test well after pumping 100 days. Water
level at start of pumping was 81 feet.

GROUND WATER

During the 3-month pumping period, the rate of drawdown
was far in excess of that estimated on the basis of the test.
Apparently the water-yielding zones are separated from one
another and from surface recharge by considerable thicknesses
of unfractured rock so that when they are drained of their
stored water, replenishment takes place slowly. Hydrologic
boundaries undoubtedly are present, because the fracture
zones are not continuous and because the degree of fracturing
along individual zones differs from placc to place.

Chemical qualitf

At least one sample. of water for chemical analysis was
collected from each drill hole except number 4, and samples
from four of the water-bearing zones in the test well were
analyzed to determine variations in chemical quality with
depth. Several samples were collected from the completed well
after different periods of pumping and analyzed to determine
changes in chemical quality that would indicate salt-water
intrusion. The results of the analyses are given in table 1.

By plotting the results of the chemical analyses according to
a method devised by Stiff (1951, p. 15-16), the gross
chemical characteristics of the water can be compared as

shown in figure 3.

Table 1.—Chemical analyses of ground water from Metlakatla peninsula, Annette Island, Alaska
[All analyses made by U.S. Geological Survey. Results in milligrams per liter except where indicated ]

of of Silica Iron  Calcium Magnq- Sodium Pl::s- b%‘ca" Carbon- Sulfate Chlotl'ide
water collection (5i02)  (Fe) (Ca) (Mg) (Na) (K) (HCO3) (C03) (S04) (€
0.43 12 14 720 2.2 471 24 327 642
60 6.4 S 220 8 551 12 7.2 9.2
12 1.2 200 .3 558 0 4.8 8.7
73 7.2 3.2 89 L7 235 4 6.1 12
27 L6 L9 105 1.0 215 12 7.2 14
25 1.6 2.4 193 6.7 404 11 3.8 24
04 8 1.9 200 6 451 17 43 42
29 0 7.1 235 8.5 493 30 6.7 74
.02 0 44 276 9.2 480 22 25 125
.00 .0 3.9 300 9.0 487 19 16 155
.2 4 2.6 300 88 502 18 23 172
Specific
Dissolved Hard- conduct- Color
So:;cc D:tge l?l?l: l(\ll\;]uoat)e ;lids ness (-nye l:{ (E:;?o Remarks
. cu- as micro- H e
water collection 1) 3 Sated) €aCo, mhoez: ot Units) units)
25°
0.2 1,970 86 3,260 4 45  Water from 86-126-foot zone.
3 337 18 859 83 Water from 94—-96-foot zone.
.8 520 35 830 82 30  Water from 92—-95-foot zone.
.6 260 31 434 30  Water from 109—-121-foot zone.
L2 287 12 449 9.0 10  Water from 183—-209-foot zone.
1.0 463 14 758 10  Water from 272—282-foot zone.
9 506 10 859 9.0 10  Water from 297—305-foot zone.
3 592 29 958 89 12 Afterpumping 72 hours.
2 705 18 L190 87 5  After pumping 730 hours.
1 750 16 1290 87 5  After pumping about 1,5
hours.
1 782 21 1,355 86 10  After pumping about 1,900

hours.
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Figure 1.—Map of Metlakatla peninsula, Annette Island, Alaska,
showing location of drill holes.

47-70 feet provided information on shallow subsurface joints.
This core showed about 70 joints for an average of about three
per foot. The width of these joints ranges from a hairline to
about one-sixteenth inch, and many were partly or completely
healed with quartz. Where the fractures were not fairly well
healed, the core broke and the width of the fractures could
not be determined. Because most of the fractures had been
healed or were very narrow, the test hole did not yield a
significant amount of water.

Highly fractured ultrabasic rocks south of Yellow Hill
provide openings for seeps and small springs. Other small seeps
issue from fractured rocks along the west side of the peninsula;
these seeps undoubtedly go dry in the summer.

Rocks penetrated in the interval above 305 feet in the test
well were nearly free of fractures, but zones of fractured rock
were indicated below this depth by the difficulty experienced
in maintaining a straight and round hole. Furthermore, the
increase in well yield and reduction in drawdown described in
the summary of test pumping suggest that the abundance of

‘ MARCHER

D199
fractures increases with depth. The interval between 305 and
362 feet in the test well is interpreted as a fault zone because
normally the number of fractures decreases with depth.. Even
though a fault zone may yield the major supply of ground
water to the well, most recharge to the faults probably takes
place through overlying jointed rock.

Test drilling and pumping

Results of test drilling and yield tests are summarized as
follows:

Drill hole 1 reached a total depth of 295 feet and was
abandoned because brackish water was obtained at that depth.
A water-bearing zone, between 86 and 126 feet, was tested by
pumping with air for 12 hours at a.rate of one third gpm
(gallon per minute).

Drill hole 2 reached a total depth of 113 feet. A water-
bearing zone between 94 and 96 feet was tested by pumping
with air at a rate of one-half gpm that increased to 1 gpm after
30 hours.

Drill hole 3 reached a total depth of 215 feet. A water-
bearing zone between 92 and 95 feet was pumped with air at a
rate of two-thirds gpm for 4 hours but did not increase in

ield.
’ Drill hole 4 reached a depth of 104 feet, but no water was
obtained. :

Drill hole 5§ was drilled using a core drill to a depth of 305
feet. The hole was then redrilled for a test well to a depth of
362 feet using a 6-inch churn drill. The results of testing the
various water-bearing zones in this well are summarized below.

li}?«:g‘ Summary of testing
70— 90..... Pumped with air % gpm for 8 hours. Cemented in after

pumping.
109-121...,. Pumped with air 2/3 gpm for 8 hours. Cemented in after
pumping.
183-209..... Pumped with air 2/; gpm for 8 hours. Cemented in after

pumping.

272-282..... Pumped with air 12/3 gpm for 8 hours. Cemented in
after ing,

297-305..... Pumpcs with air 8 zgpm for 24 hours.

305-313..... Pumped with air 12% gpm for 16 hours with 130 feet
drawdown. Static level 10 feet.

313-320..... Pumped 16 hours at 30 gpm with 94 fect of drawdown.

. Static level 13 feet. .

321-326..... Pumped 72 hours at 37 gpm with drawdown of 80 feet.
Static level 23 feet.

332-336..... Pumped 23 hours at 37 gpm with drawdown of 67 feet.
Static level 23 feet.

Fresh ground water beneath Annette Island is in contact
with sea water. Excessive lowering of the water table in a
pumping well may cause salt water to enter and contaminate
the aquifer. To forestall such a possibility, drawdown in the
well must be carefully controlled.

To estimate the amount of drawdown after pumping the
production well for an extended period of time and to
estimate the long-term yield, a 12-hour recovery test was run.
Analysis of the test data indicates that impermeable bounda-
ries are present in the vicinity of the well and that the initial
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RECONNAISSANCE OF GROUND-WATER SUPPLIES FROM
BEDROCK IN THE METLAKATLA PENINSULA,

ANNETTE ISLAND, ALASKA

By MELVIN V. MARCHER, Oklahoma City, Okla.

Work done in cooperation with the Federal Aviation Administration

Abstract.—Bedrock in the western part of Annette Island, herein
referred to as the Metlakatla peninsula, consists of igneous and
metamorphic rocks that yield water only from fractures. A test well,
362 feet decp, obtained water between 305 and 362 feet. Initial
production of the well was 100 gpm (gallons per minute), but results
from a 12-hour recovery test suggested that this rate probably could
not be maintained because of hydrologic boundaries. When the well was
pumped continuously at a rate of 35 gpm for more than 3 months, the
water level declined 125 feet at an average rate of 0.6 foot per day to
sbout 115 feet below sea level. Chemical analyses show that ground
water is & sodium bicarbonate type. During pumping of the test well,
the chloride content of the water increased from 75 to 222 mgfl
(milligrams per liter) indicating that salt water was entering the aquifer.

Although annual precipitation in southeastern Alaska is as
much as 269 inches, the igneous and metamorphic rocks
underlying most of the region generally yield only small
amounts of water. This report describes the results of a project
to develop ground-water supplies from bedrock on Annette
Island. Some of the conclusions derived from the project are
applicable to other areas because the climate, topography, and
geology of the island are typical of much of southeastern
Alaska.

As a major part of the project, five small-diameter holes
were drilled to determine the subsurface distribution of
fracture zones and, where possible, to test the water-yielding
capabilities of each zone. Drill hole 5 had the greatest
potential as a source of water and, therefore, was redrilled as a
test well. Each water-bearing zone in this well was tested for
yield, a water sample collected for chemical analysis, and,
upon completion of drilling, a 12-hour recovery test was made.

Interbedded gravel, sand, silt, and clay interpreted as raised
beach deposits, which may be potential sources of ground
water, were studied in some detail and are described more
fully in a companion paper (Marcher, 1971) (p. D202—D205,
this chapter).

D198

GENERAL SETTING

Annette Island is in extreme southeastern Alaska (fig. 1).
The western part of the island, an area of about 20 square
miles herein referred to as the Metlakatla peninsula, is mostly a
swampy, heavily vegetated lowland generally less than 200 feet
above sea level.

Annette Island lies in the Wrangell-Revillagigedo belt of
metamorphic rocks (Buddington and Chapin, 1929, p.
181-183). Mapping by Berg (1969) shows that bedrock in the:
Metlakatla peninsula is chiefly schist, gneiss, and hornfels.
These rocks are locally mixed and in part gradational with,
foliated granitic rocks, which, in turn, grade into foliated
quartz diorite and diorite. An area of about 1.5 square miles in
the vicinity of Yellow Hill is underlain by dunite and
pyroxenite. Sedimentary rocks include muck, glacial till, and
raised beach deposits.

GROUND WATER IN BEDROCK
Bedrock fractures

The number, spacing, attitude, size, and interconnection of
fractures such as joints and faults control the occurrence,
storage,” and movement of ground water in bedrock in the
Metlakatla peninsula. Observations, mainly along the beach,
showed a wide variety in the degree and type of jointing. For
example, in some areas three sets of uniform, well-developed
joints in coarse-grained dioritic rocks intersect to produce
sharply defined trihedral blocks. Elsewhere, similar rocks are
rather thoroughly fractured but the fractures do not follow
any discernible pattern. Measurements showed that the major
sets of joints strike between N. 15° E. and N. 15° W. Other
sets strike N. 25°—35° E.and N. 55°—65° W. Of 63 measure-
ments of joint dips, about 47 percent dip at angles greater than
80°, and nearly 95 percent dip at angles greater than 45°.

A 23-foot drill core taken from drill hole 4 from a depth of

U.S. GEOL. SURVEY PROF. PAPER 750-D, PAGES D198-D201
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Data for Annette Island, Alaska
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1DATE: 04/13/94

PRIMARY
USE DEPTH
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LOCAL WELL NUMBER WATER (FEET)
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Data for Biorka Island, Alaska

A-5



DATE

14...

DATE

14...

14

15056330

- SAWMILL C AT HAINES AK

WATER-QUALITY DATA, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

ALKA-  BICAR- CAR~ NITRO- HARD-
CARBON LINITY BONATE BONATE GEN, HARD- NESS MAGNE-~ SODIUM
DIOXIDE WAT WH WATER WATER NITRATE NESS NONCARB CALCIUM SIUM, SODIUM, AD-
DIS- TOT FET WH FET WH FET DIs- TOTAL WH WAT DIS- DIS- DIS- SORP-
SOLVED FIELD FIELD FIELD SOLVED (MG/L. TOT FLD SOLVED SOLVED SOLVED TION
(MG/L MG/L AS MG/L AS MG/L AS  (MG/L AS MG/L AS  (MG/L (MG/L (MG/L RATIO
AS C02) CACO3 HCO3 co3 AS N) CACO3) CACO3 AS CA) AS MG) - AS NA)
(00405) (00410) (00440) (00445) (00618) (00900) (00902) (00915) (00925) - (00930} (00931)
25 63 77 0 0.140 91 28 30 4.0 7.0 0.3
DIS- PH
CHARGE, SPE~ WATER
INST. COLOR CIFIC WHOLE
LAT~ LONG - TEMPER- CUBIC (PLAT- CON- FIELD
I- I- MEDIUM  SAMPLE RECORD ATURE FEET INUM- DUCT-  (STAND-
TIME TUDE TUDE CODE TYPE NUMBER  WATER PER COBALT ANCE ARD
(DEG C) SECOND UNITS) (US/CM)  UNITS)
(00010) (00061) (00080} (00095) (00400)
1740 59 14 09 N 135 28 13 W 9 9 96800099 11.0 3.0 15 218 6.7
SOLIDS, NITRO-
POTAS-  CHLO- FLUO-  SILICA, SUM OF SOLIDS, SOLIDS, GEN,
SIUM, RIDE, SULFATE RIDE, DIS- CONSTI- DIs- DIS- NITRATE
DIS- DIs- DIsS- DIS- SOLVED TUENTS, SOLVED SOLVED DIsS-
SOLVED SOLVED SOLVED SOLVED  (MG/L DIs- (TONS (TONS SOLVED  IRON
DATE SODIUM  (MG/L (MG/L (MG/L (MG/L AS SOLVED PER PER (MG/L (UG/L
PERCENT AS K) AS CL) AS s04) AS F) S5102) (MG/L) DAY) AC-FT) AS NO3) AS FE)
(00932) (00835) (00940) (00945) (00950) (00955) (70301) (70302) (70303) (71851) (71885)
e 14 1.1 6.5 37 0.20 8.6 133 1.08 0.18 0.60 530



15056

330

~ SAWMILL C AT HAINES AK

WATER-QUALITY DATA, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

LAT- LONG-
I- I-
DATE TIME TUDE TUDE
APR
13... 1400 59 14 09 N 135 28 13 W
27... 1100 59 14 09 N 135 28 13 W
PH ALKA~-  BICAR-~
WATER CARBON LINITY BONATE
WHOLE DIOXIDE WAT WH WATER
FIELD DIS- TOT FET WH FET
(STAND-  SOLVED FIELD FIELD
DATE ARD (MG/L  MG/L AS MG/L aS
UNITS) AS C02) CaCo3 HCO3
(00400) (00405) (00410) (00440)
APR
13... 6.9 8.1 33 40
27... 6.8 6.8 22 27
POTAS~  CHLO-
SIUM, RIDE, SULFATE
DIS~ DIS-~ DIS~
SOLVED SOLVED SOLVED
DATE SODIUM (MG/L (MG/L (MG/L
PERCENT AS K) AS CL) AS S04)
(00932) (00935) (00940) (00945)
APR
13... - - 8.0 19
27... 14 0.90 3.9 16

D1s-
CHARGE,
INST. COLOR
TEMPER- CUBIC (PLAT~
MEDIUM SAMPLE RECORD ATURE FEET INUM-
CODE TYPE NUMBER  WATER PER COBALT
(DEG C) SECOND  UNITS)
(00010} (00061) (00080)
9 9 96700067 1.0 12 -
9 9 96700068 1.0 10 50
NITRO- HARD-
GEN, HARD- NESS MAGNE-
NITRATE NESS NONCARB CALCIUM SIUM, SODIUM,
DIS- TOTAL  WH WAT DIS- DISs-~ DIS~
SOLVED (MG/L  TOT FLD SOLVED . SOLVED SOLVED
(MG/L AS MG/L AS {MG/L {MG/L (MG/L
AS N) CACO3)  CACO3 AS CA) AS MG) AS Na)
(00618) (00500) (00902) (00915) (00925) (00930)
0.050 5S 22 18 2.4 4.6
0.090 35 13 11 1.8 2.7
SOLIDS, NITRO~
FLUO- SILICA, SUM OF SOLIDS, SOLIDS, GEN,
RIDE, DIS- CONSTI- DIsS~ DIS-~ NITRATE
DIs- SOLVED TUENTS, SOLVED SOLVED DIS-
SOLVED (MG/L DIS~ (TONS (TONS SOLVED
(MG/L AS SOLVED PER PER (MG/L
AS F) S102) (MG/L) DAY) AC-FT) AS NO3)
(00950) {00955) 170301} (70302) (70303) (71851}
0.20 6.0 79 2.56 0.11 0.20
0.10 5.7 56 1.51 0.08 0.40

SPE-
CIFIC
CON-
DUCT-
ANCE
(Us/CM)
(00095)

140
89

SODIUM
AD-~
SORP-
TION
RATIO

{00931)

oo
N W

IRON

(UG/L
AS FE)
(71885)

470
600



near Haines, Alaska—Continued

of ter Use Depth Altitude D;te of ’
ing of- to of land rement Remarks
(in: E chesu.) water 1 water surface i
N ™ 1830 . GSLD
N ™ 120 ____  GS,L,D
wells and streams near Haines, Alaska
Hardness?
as CaCO, SPOClﬁDd i Total
[Chloride] Fluoride | Nitrate onductance) ks3
©? | (F? |(N0,)?|Calcium Nop. |(micromhos d"“‘?gfzd pH Rema
magne- o1 at 25°C) soli
N carbonate
sium
6.0 0.2 0.1 100 16 300 140 79
5.0 A 2 112 28 255 145 7.9 ADF (8837).
7.0 1 .1 125 92 275 179 6.8
20 4 2 407 349 - 950 524 7.1
50 2 1 164 . 19 350 170 76
14 2 2.1 105 0 450 251 7.2
6.0 0 0 165 74 383 253 79 ADF (6359).
3.9 .1 .1 313 237 600 421 7.1 ADF (8838).
4.0 .1 0 235 160 600 340 79
198 S .1 179 40 1,020 543 73
6.7 0 .6 62 5 138 82 70 ADF (10130); aresnic 0.00.
1,050 45 2 439 94 3,550 2,030 79 After1hr., pump at 32 ft.
950 S 4 400 84 3,300 1,900 7.8 After2 hrs., pump at 32 ft.
10 2 2 60 2.0 160 80 7.3 After 1 hr., pump at 22 ft.
30 2 2 684 607 1,200 877 176
60 .1 .1 107 12 442 246 1.1 ADF (8836).
7.4 .1 2 42 8 126 63 8.4 ADF (8839).
20 .1 .1 20 2 50 27 6.0
1.0 .1 .1 25 .4 57 35 7.0 ADF(673l);sec. 29,T.28S.,R.S6E.
50 1 1.1 70 17 160 8 176
50 2 2 165 83 300 157 74
39 . 4 35 13 89 56 68 ADF (10129); arsenic 0.00.
20 . 2 70 19 170 101 73 Sec.6,T.31S.,R.S9E.
6.0 0 0 48 17 113 72 72 ADF (6360).
28 S 1.2 71 46 201 89 8.1 ADF (8725);sec.9,T.30 S.,R.59 E

3ADF( ) = Additional data in files for laboratory analysis indicated.
4Samplc locations that occur off map are not shown.



Table [.—Records of wells _

{ Map distance . S Year Depth of - .
Well {- .- - File . Owner of user - com- well ]

North West :
(fect) (Feet) | | pleted | (feet)
36 2bdd .2,750 3,000 Federal Aviation Agency i 1967 3
37 2cade . 1950 3,050 do ' 1967 58 .
Table 2.—Quality-of-water analyses from
- Depth ‘
(ivaeTlpcls:- IZafte _ Source . | Of |Temperature 1;0112 ‘Calcit;m1Magnmi2um Biwbona;e Sulfauz:
g cotcion e | e co| @ et | ot | aicoy® | co|
4 4-10-67 Aluvium_______ Sl 40 45 007 32 49 103 28
6. 3-12-66 do 64 . . 04 28 10 102 33
7 4-30—-67 do 60 . . . .10 40 6.1 40 76
8. 4-10-67 do 92 40 45 05 120 26 71 320
-9 4- 6-67 do 95 41 50 .03 44 13 116 37
10 4— 667 do 43 . - 20 30 73 190 30
11 12— 5-60 do 60 42 58 .18 51 9.3 111 98
12 3-14-66 do 64 . ——~ 00 118 4.5 93 232
13 5- 2-67 do 284 - .. .20 88 3.6 91 175
21 4-14--67 do 72 42 55 02 32 24 169 60
22 4-27-67 do 22 40 4.5 00 20 29 70 50
22 4-13-67 do 32 40 45 05 44 80 - 421 36
22 4-13-67 do 32 40 45 05 52 66 386 28
22 4-13-67 do 22 39 4.0 02 20 24 71 4.0
23 71-25--67 do 120 —— —— .05 260 8.5 94 520
260 3— =67 do 64 . 02 15 17 116 30
32 3—-14-67 do 105 - .38 88 . 49 39 11
35 4-22-67 do. 18 41 S0 .05 4.0 24 22 2.0
438 7— 5-61 Chilkat River.—. oo e . .03 80 12 26 6.0
40 4-21-67 JohnsonCreek.... ... 345 15 02 24 24 65 14
41 4-15-67 Haines Public e e e 02 42 6.1 58 62
supply.
42 4-27-67 Creek crossing —_— 34 15 60 11 18- 27 16
Sawmill Road.
443 4-21-67 HaskaCreek. ... 335 10 03 22 3.6 63 28
44______ 12— 6-60 Port Chilkoot —— ————n 74 15 2.6 38 19
public supply.
45 Tank Farm —— e 321 28 0 64 25
supply.

I1Sample numbers (4—-35) are identical to well numbers on table I; numbers 40—45 refer to surface-water or public-
supply samples.

2Constituents given in milligrams per liter.



Table 3.—Summary of ground-water availability in the Haines-Port Chilkoot area, Alaska

Area . - Ground-water poteatial in
(fie.5) Geologic summary Present development surficial deposits]
1 Thin surficial deposits over bedrock.  No wells, no test wells.  As much as 25 gpm (possibly more near

- 2 Isolated surficial deposits over bedrock. do.

3. Slide and slopewash or glacial deposits
over bedrock. -

4. Alluvial fan and slopewash deposits over do,

No wells, two test wells.

bedrock. .

5. At least 100 feet of clay overlying a few Three wells, two test
hundred feet of unknown sedimen- wells.
tary rocks which overlie bedrock.

6 Similar to area S except that clay might Three wells, four test
be thinner because of possible faulting  wells.
and subsequent erosion. )

7 Thick surficial deposits over bedrock;
tidal flats in part.

8. Glacial outwash, beach deposits, or
younger alluvium in eroded channel;
thick upper clay of areas 5 and 6 has
been eroded.

One well, no test wells.

9. Glacial and beach deposits terrace over One well, nine test wells.

bedrock.

No wells, no test wells.
One well, five test wells.

10— Thin surficial deposits over bedrock.
1. Surficial deposits over bedrock.

12..._ Isolated surficial deposits over bedrock. No wells, no test wells.

No wells, four test wells.

Mink Creck).

Less than S gpm; generally drained or
thinly saturated. ’

As much as 25 gpm; composed of poorly
sorted material containing many
boulders.

— Asmuch as 50 gpm; poorly sorted

material with perched water.
No yield upper 100 feet. Less than 100
gpm from lower sediments.

No yield upper 50 feet. Less than 100
gpm from lower sediments.

As much as 100 gpm; quality of water
may be poor.

As much as 500 gpm; quality of water
variable. Considerable drainage from
muskeg areas.

As much as 100 gpm; water-bearing beds
are not extensive and may be partly
drained. '

Less than 10 gpm.

As much as 25 gpm. Excellent to poor
quality of water.

Less than 5 gpm.

I{ess than gpm from bedrock.



Heines, Alaska - Hole # 11 at Highway Comme Garage March 14, 196¢

Material Depth

From To
Fill of prown gravelly soil » o0 A
Brown gravel with little silt, wet, very little
8ilt 10 to 13 feet mostly gravel, water 16 to 18' 4 18
Clay, blue-gray soupy, mixed with gravel and sand 18 33
Heavier clay mixed with gravel or sand, becaming
less dense at a depth of about 45 feet 33 57
Heavy clay mixed with fine gravel and sand,
blue gray soupy 57 65
Firie sand and clay mixed, blue gray soupy 65 78
Sand or sand and clay mixedj) soupy 78 87

About 35 feet of 2 inch casing with a 6 foot drive point put down the hole.



Haines, Alaska Hole 9 March 8, 1966

Material | Depth
. Eram To

St with small broken rock o 2
Gravel and water, gravel fine to coarse with

a brown silt matrix 2 5
Gravel with silt becoming more gray in colar 5 10
Clay, very hard and dense, gray to blue-gray 10 16
Drills softer, possibly fine sand or silt, water 16 18
Harder drilling, clay sandy gray to blue gray

with a band of gravel at about 2, fet 18 2

Drills like sand or soft clay, witig same fine
gravel, more gravel at about 45 fcet

water (no return) 2, 53
Gravel 53 55
Soft again, clay or sand mixed with gravel 55 67
Gravel and heavy clay, coarse gravel at about

71l feet to 75 feet and more sandy below 67 77
Clay and gravel interbedded | 77 87

So much gravel caved into the hole upon removal of
the apger that it was not possible to put more than 15
feet of pipe in the hole, pipe pulled and hole filled.



Hainesy Alaska Hole #6 SW of small boat harber  March 2, 1966

Material ' . Depth
Fram To
Fill, sandy, dry 0 8
Clay, grey - blue, damp, soft ' 8 15
Clay, with sandy and pebble zones, tillite? 15 23
Sandy clay mixed with pebbles and gravel up to
3 inches in diameter, gray to blue in color 23 30
Sand fine with interbedded clay and minor gravel
(no return) drills easily 30 35
Hard clay and gravel mixed (no return) 35 42
Clay and gravel coarse up to 3 inches in diameter
hard drilling (no return) 42 46
Hard gravel (?) (no return) 46 L8
Gravel with hard ¢3ay, very hard drilling (no return) 48 ‘ 49
Very hard drilling (eclay?) no return L9 50

Hit boulder or bedrock at depth of 50 feet



Haines, Alaska Hole #5 on Waterfront Road March 3, 1966

‘Material

From
541t and rock mostly small gravel, brown - £i11? 0

Silt with gravel slightly larger than pea gravel, water
in brownish black matrix 4

Gravel and silt, gravel slightly coraser than above -
water , 10

Silt or clay, less gravel than above, blue-gray in

color 17

Heavier clay, soft, blue gray in color, scme material
with more sand, more gravel after 38 feet and possibly

in pure sand at 40 feet, mixed with blue clay 26
Heavy clay (no return) hard drilling, easier drilling

after 51 feet and gravel at about 52 feet L6
Sand, mixed with gravel (no return) 59

Hole cased with 2 inch casing to a depth of 35 feet below 1lsd, 4.8 feet of -

casing left afove lsd. Flowing well., good quality Hardness 7 grains per

gallon, pH 8,0 Chloride 22-27 ppm, Iron O.5 ppm.
Leb it 38490

To
4

10

17

26

L6

59
6l



-'De'g h. (feef)
Soft rock with aome hard rock and seams of soft-

R

IS . olay --c-cd‘----.-n-0¢“ ’238

Soft rock with some hard rock and seams of soft - . i
clay ¢ e e masecncrenena - 27
Bottom------***F"-""’“"" 284 -

Reaults' Pumped wen for 5 houu. Ma:d.mum B
capacity with pump at 265-foot level
‘was 15 G, P, M.: Sprung well with 8-
shots of 21 lbs, ‘dynamite each at '-...~.- :
approximately 210-foot, 240-foot, and
270-foot levels, Well was pumped . -
constantly, but average yield was only -
15 G, P, M., 80 the well was abandoned,.



Sy g
Lov}ﬁ faarn/rltr/ ly 6-'C-nc; ;%é.. 7

UoJ‘.-

. 1.og of water well No, 2, Halnes, Alukn, drilled by Foley
.ABmthen. Inc.; August-September. 1948. Conar gt 92.
+{t., elevation, R S

g‘,tv W Iarcrm«aé/y ~ O [ h\. E 0/- /h*cﬂ‘cdwa A/ a 44«( Co...gfoc/ /24

Degth (feet)
Surfacegravel--------------e----:;-.'i= 0
Bluegroyclay-~---------—---~--- .1 80'
aravel; slight water content s = = = « s =0 e = = -7 §0
_Sand and gravel; well made a small amount of water .81
Sand and gravel = = == s cm e e cdonaaea i gEI
Coarge gravel and fine gand= =« = e e e =« = = = - ° 88
Bluegreyclay~ = e st coccccionccans " 08
‘Coarge gravel; very little sand content = = = = = = .. . 88

Large gravel and boulders up to 6" in size; some = | ..
| gand ~eemec-ccemacmeen 108
Gravel withsome fine sand « = -« > - c e e = == 111 )
Fine to large gravel with some fine sand - - - - - ° 118

. Stopped drilling at 122 feet.
Casing was perforated with 7 holes at 1154
then casing was perforated to within 32 of
the top with 180 perforations; cleaned out
the well, and installed test pump. Test
showed about 15 Gp Po M, - . i

Bluegreyclayr s~ c s ececnecccncccancea- 122
Finegravelandsand « ~ == - ccccecaaaa- 124
Hadrock =--veceeceecceccceanas 130
Rock.jnghtlywatarbearing cemsecccace== 137

Rock, slightly water bearin cesecana 149
Rock, slightlywaterbearing ceeceeccce=a- 169
Rock-.n--.---.----;b----.-o- 175

Sottrock----------------------‘ 182 .
Soft porous rock = == e s s e ccncncnc o 187
Soft porous rock with seams of fine clay = « = = = 207
Soft porous rock, Drilled to 236 feet and then
. - pumped well for 4 hrs, ; average yield was
18 G, P, M. with drawdown to 166'~ - = = = ~ 224



aj /Cu,dﬂ(f%ft’ éy 6—0»& R‘Mﬂv
l/.«J' &;J': R

lLog of water weu No. I Hatnes. Alaaka. drilled by Foley

Brothers, Inc., August, 1943. Coltar at 40,0 1, elevation, ~
_%ﬁ?é_' :i‘kycruhcl/y~ O'I /'hlL E O,C Cw?‘o“‘: Aou.!g, S

st BRI Degth (feet )
Fine gravel containing surtace water LR - 1 |

?*

Bluegreyclay ------------------'-", ERU
Fine gravel containing surfaco water - smee-a . 44
Flno gravel mixed with clay ceccacsan -.-ﬂ‘- 48
Cogx_'ae, gravel, clay and 'boulglem “eescace- .50
Fioo grey sand with some 1/2" to 1-'1.'le" gravel,
Sand is water soaked. v'vell"m»ado asmall
amountotwator;f"-";-----f---~'-; 53
Fine grey sand with small ao)omt 1/2" to 1-1/2"
gr&vel—-----'-"--7-'--'---_-----_ 63
Bluegroyclay--e~--;-—------~--- 73 - 121
Fine water bearing aand. qul made water at
| approximately 35 G. P. M. Pressure forced

.~ the water up 110 feetin wen- ceercaea. 121

Bottom""-5-.-.~f.-A-.;o'-;._-.v---- 123

Results: Water found to be s'alty. and so

the well was abandoned,



Log of well at Port Chilkoot, Alaska

‘Material - , | : Thickness Dopth
Gufl and rock 3”24 2
Srmm aili.y clay and xfock........._.;...a..._............. 17 - 19
l,d);cred gravel ind glscial CliYooeoseeossacsancacncnans 35 .Sk
"Jou].dera.................................l..'.......'...... 5(»
. R R R R T R T TR TR TR PP

h(‘u.l..dcrs’ '}:X‘&vel :.u)d cl&y, llIiXt'd...........-o...........

‘irave]., coarsc Lo medium. coeeecaccrtccoosscscsccsccenne

W =3 W ‘ro".
o
\»

(:lay’ bl\liah blmk.oo..-o.oo.ooo.oooooo'.oooooooo-;ooc-o
‘Gl‘lval, ar-.&l-’ mixod Hith c]u. bl“u.....&..-..;....-.. -8. 83

C}‘ly, ‘l\ll‘.......o..pooo..ooooloo-oo.oooooooocooooo.ooo l W‘

Slay and fine sand <imed wdth FEVel i eeieneesnacnanne 2 86

x-;r:‘vel, e, siz(ﬂ (X‘(!portod)o. oooooooo ¢ecesccccscrcccesone 19 105

J]“yll'ﬂ);l‘ﬁvel mxd....colo.uoloot;...Q....OOOOOQOO?. 5 ]-l-o

wel. ciapleted at depth € LIC feet, water wes cut o wien cialng was dri-en
PN

to 0 feut depth anc exs'ny wie pu. ea bici to LU feotl, catiar reportedly

st d between 2C e 24 fa t Lelow pcrounc surfl ce when ‘e we.  was com-lut.d

in 196., Ko scr«n has «en instatsed und no taugpplocd on the wela,
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EXPLANATION
Well numbers refer to text and tables
&
U.S. Geological Survey test well
otl o
Domestic well *.
* ‘&
Destroyed test well kd
o=
Spring
v40
Surface water sampled for water quality

Line of seismic profile fi 2
ne of seismic profile figure
10

Water availability (see table 8 and text) 7

Base lrom U.S. Geological Survey

Figure 5.—Location of wells and sample sites and delineation of areas of ground water availability.
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APPENDIX 4

Data for Haines, Alaska

A4



UNITED STATES DEPARTMENT OF THE lNTERlOR
GEOLOGICAL SURVEY

WATER ANALYSIS

Location

County _

Source : Depth (ft).2¢—  Diam (in.)e——__ i
Cased to (ft) Date drilled _m.m—— Pomt of coll. __m_w
: Owner
Treatment . Use
WBF : wL Yield
Temp (°F) Appear. when coll. slehr— :
Collected ! 3062 By Fak-Tauk D —
Remarks o
RIS epm R epm *
Silica (SiO2) 15 Bic.:a.rbonate (HCO3) &!:‘ thﬁ_ |
Aluminum (A1)  m Carbonate (CO3) o 000
Iron (Fe) 0.56 ' _
Sulfate (SO4) 33 005 '
Chloride (C1) a8 6.98
Fluoride (F) oo | oo
Calcium (Ca) £1 .
Magnesium (Mg) - g.¢ o.8g| Nitrate (NO3) o ¢ 6.0t ' A
Sodium (Na) 10 0.48
Potassium (K) 5.9 .15
Total 6.75 Total | 887
ppIm
wfl Specitic conductance
(micromhos at 25° C) 854
Dissolved solids:
Calculated sop | PH 7.8
Residue on evaporation at 180°C
Hard CaCO 260 color &
ardness as CaCO3;
Noncarbonate

Lab. No. Colxds01~88-14% Field No.

Project xwglm Department of Health,
m and Welfare



JNITED STATES DEPARTMENT OF THE INTERIOR

2GwW
GEOLOGICAL SURVEY
WATER ANALYSIS
Location ________FAA Stn, Gustavus, Alaska _ County
Source ______Shallow well, dug ~ Depth (ft) 8t Diam (in.)———
Cased to (ft) - Date drilled Point of coll. —_Well pimp
Owner :
Treatment : Use
WBF : 5 WL : Yield
Temp (°F) Appear. when coll. Clear :
Cbllected 15 ~Rpr. 1999 By —Btation Manager
Remarks  Return analysis toFAA, Box 4h0, Attn: AN=675 BU, Anchorage, Alasksa
__bpm epm : ppm epm
Silica (SiO2) 12 Bicarbonate (HCO3) ohk k4,00
Aluminum (Al) { Carbonate (CO3)
Iron (Fe) ‘ 2.0
Mn 0.39 0.01 | sulfate (SOa) 53 1.10
| Chloride (Cl) 9.0 0.25
Fluoride (F) 0.0 0.00
Calcium (Ca) (¥ 3.7h
Magnesium (Mg) 15 1.23 Nitrate (NO3) 0.0 0.00
Sodium (Na) 6.5 0.28 PO), 0.0 0.00
Potasgsium (K) 3.9 0.10
m:‘:———- —
Total . 5 . 36 Total 5 .35
ppm :
- Specific conductance
(micromhos at 25° C) k92
Dissolved solids: 295 .
Calculated ) : pH 6.7
Residue on evaporation at 180°C )
, Color 0
Hardness as CaCOj; au8
Noncarbonate -748
Lab. No. xCot 5227 Field No. Project

So



JNITED STATES DEPARTMENT OF THE n+(ERIOR

2GwW
GEOLOGICAL SURVEY
WATER ANALYSIS ' ‘
Location __FAA Station @ Gustawis, Alaska Countylst Judicial Dive
Source __XK 001 from housing are Depth (ftf) ——_ Diam (in.).3____
Cased to (ft) —___ Date drilled Point of coll.
: Owner
Treatment . Use
WBF WL Yield
Temp (°F) ——— Appear. when coll. _
Collected ,
. Remarks
ppm epm ppm epm
Silica (Si02) 1 Bicarbonate (HCO3) A 400
Aluminum (Al) Carbonate (CO3) - '
Iron (Fe) in sql. 0,02 _
Mﬂsol. 0,03 0,00 Sulfate (SO4) 40 : 0,83
Chloride (Cl) 40 |l 001
Fluoride (F) 0,1 _ 0,00
Calcium (Ca) 6.1 0.32
Magnesium (Mg) 1.9 0.16 Nitrate (NO3) 0.1 0.00
Sodium (Na) 100 Le35
Potagsium ﬂ() 2.3 0,06
—— L ————————— ——————
Total 4.89 | Total 4o94
ppm
Specific conductance
(micromhos at 25° C) 456
Dissolved solids:
Calculated 289 pH 8.2
Residue on evaporation at 180°C :
- Color 0
Hardness as CaCO3; 2/
Noncarbonate (3]
Alk as CaCO03 2
COo 200
——— ‘# —— e
Lab. No. Col 6292 Field No. Project



