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INTRODUCT 1ON

The expanding economic activity throughout the State of Alaska
has created an urgent demand for water resource data. Ground water
quality Information {s of particular interest since this Is the most
used source for domestic and indusitrial supplles.

Many agencles and individuals have accumuiated large quantities
of data but thelr value has been marginal due to a lack of distribution
to potentlial users. |1+ was the orlginal Intent of the work reported
herein to gather, collate, and publiish all ground water quality data
avallable In the flles of university, state, and federal laboratorles.
Soon after the Inceptlon of the project the major contributor, the
U.S. Geologlcal Survey, found it was administratively Impossible to
contribute elther the monles or the data necessary to accomplish the
ultimate goals of the project ~- An Atlas on Alaskan Ground Water
Qualities.

At the tlme the above decision was made the Institute felt too
much Information was on hand to allow I+ to lay fallow. Therefore,
this report was prepared, In a more [Imited scope than originally

planned, to fill the nsed for a readily avallabte source of information.
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SCOPE

Preliminary analysis of the data revealed a complete absence of
data north of the Brooks Range and an overabundance of data in the
major citles of Juneau, Fairbanks, and Anchorage. At the time of this
writing little information on the water resource of the North Slope,
either ground or surface, is open to the public because of the need
for industrial security in and around petroleum developments. Except
for a few isolated focations, the vast majority of the waters of possi-
ble use will prove to be surface since the area is underlain with [,000
feet of permafrost.

The significance of reporting excessive amounts of data on the
three above mentioned communities is not thought to be of great value
for this publication. Since these are the most populous areas in the
state, local firms and.agencies have the data readily available. |In
addition the quality varies conslderably within short distances in these
areas, making it nearly impossible to adequately describe all the charac-
teristics available. Since the object of the report is to present an
over-view of the state's ground water quality, limited information is
included for the cities In question. For individuals destrous of
additional information local authorities, consulting engineers, and well
drillers should be contacted,

The information presented is meant to show the general characteris-
tics of the ground water, with particular emphasis on those parameters

Important to domestic and/or industrial consumers. We have attempted to
2



be concise at the risk of belng vague. [+ Is hoped that the infor-
mation will be of particuiar benefit to those new to the area. How-
ever, It must be reallzed +he information can only be used as a general

guide, and each new Installation should be developed Individuaily.






WATER QUALITY DISTRIBUTION MAPS

The data used to compile the exhibits was obtalned from the U.S.
Geological Survey and the U.S. Public Health Service. Descriptlons of
the raw data are outlined In Appendix I,

A map of equal concentration llnes for each parameter would be
the tdeal way to represent the data If a generallzed water quallty
picture of Alaska Is destred. The amount of data, and its random spread,
was not conduclve o such a reprasentation. Howsver, flve maps are
presenied which have ranges plotted for the following analyses:

Flgure |; Total Dlssolved Solids: Figure 2; Iron Content: Flgure 3;
Hardness: Figure 4; Alkalinity: and Figure 5; Color,

The range of concentratlions plotted 1s quite wide, and, therefore,
the data must be used only as a rough estimate for any partlcular loca-
tlon. When more than one analysls existed from a well an arlthmetic
average was calculated for classification purposes. No attempt was made
to reflect seasonal varltations, often an Important consideration. For
most |ocations where several wells were located within a few miles of
one another 11 was assumed the waters were all obtalned from the same
aqul fer.

Each of the above mentioned parameters was classifled Into five
categories based partly upon the Unlted States Public Health Service's
Drinking Water Standards (Ref. |) and the Federal Weter Pollutlon Con~
frol Administration's Water Quality Criteria (Ref. 2). These are

tabulated below for ready reference.



Permissible Water Quallty Standards
by Regulatory Agencles

PHS {drinking water)  FWPCA {(raw water)

Total dissolved solids 500 ppm 560 ppm
t ron 0.3 ppm .3 ppm
Total hardness - Desired - less +han 150 ppm

Excesslve - 300»530Q. ppm

Alkalinlty - Too low - less than 30 ppm
Too hlgh ~ more than 500 ppm

Color [5 units 75 unlts

DISCUSSION CF DISTRIBUTION MAPS

Below {s a brief discussion of each of the aresl maps presented.
When further information about an area 1s needed, examination of the
tabular data is suggested (Exhibit 11},

1) Total Lissolved Soilgg_(Fiqure 1}: Concentrations of total

dissolved sollds (TDS) In excess of 500 ppm occur frequentiy In the
western coastal reglion. These values are thought o be due to sea
water intrusion as the high TDS Is usually assoclated with hlgh chloride
concentratlons In the region. {nland groundwaters generally exhlblt
much lower TDS,

2) Iron (Flgure 2): Conslstently high Tron content ls present In
the jower Kuskokwim area. Several locatlons along the Yukon River and
1ts tributarles also show tron content In excess of 0.3 ppm, with one
area greater than [0.0[ ppm.

3) Total Hardness (Figure 3): Excesslvely hard water exIsts along

the western coastal region, especlally surrounding Norton Sound (north

of the mouth of the Yukon River). When compared wlth TDS, It [Is apparent
6




that the hlgh values of hardness are assoclated with high TDS, agaln
tndicating séa water Infruslon, Most of the ground waters along the
Yukon River and Its tributaries have hardness In excess of 150 ppm
which may requlre soffening for drinking water purposes.

4) Alkalinlty (Figure 4): This data is sparse because only USGS
analyses Included alkalinity and/or blcarbonate concentratlions. Some
of the high values In the western coastal reglon are probably due fo
sea water intrusion.

5) Color (Figure 5): The area of predominately hlgh color content
occurs at the mouths of the Yukon and Kuskokwim Rlvers. Some moderately
high concentrations are found throughout each of the two major rlvers
and thelr tributaries. These characteristics are qulte typical of

ground waters located In the flat tundra areas of northern Alaska.

Sea water Intrusion Is very evident along the northwestern Alaskan
coast. Inland waters, although of moderate hardness and often excesslve
tron concentrations, are amenable to economlc treatment using exl!sting
technology. FProblems encountered with permafrost are evident 1n the
northern areas of Alaska. Although ground water may indeed be existent,

drilling and pumping problems are often compiicated Tn these reglons.




TOTAL DISSOLVED S50LIDS

FIGURE 1
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FIGURE 2

IRON CONTENT IN

ALASKAN GROUND WATER
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FIGURE 3
HARDNESS IN

ALASKAN GROUND WATER
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ALKALINITY IN
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FIGURE 5
COLOR IN
ALASKAN GROUND WATER
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WATER QUALITY TABLES

The reader is agaln referred to Appendix | for a descriptlion of

the source material used for the following tables.

Although by no means exhaustive, the tables do show the location

by village name and latitude-longitude, date sampled, 1ron, chlofide,

total dlssolved sollds, hardness, alkalinlty, and color for 465 analyses

at |23 different locations.

order.

sample Is listed for any one well,

Place names are arranged in alphabetical

The data arearranged !n chronologlcal order {f more than one

In some cases the samples were from

different wells although the latitude and longltude are identical. The

data from U.S. Pubilc Health Serviceare ldentlfled with an asterisk (¥*)

after the location hame.

HeadIngs and units used In the table are as follows:

*Note:

Locatlon:

Latitude:

Longltude:

Mo
Yr:

lron:

Chlor:
TDS

Hard:

Alk:

Color:

ppmacmg/|

Common geographlcal name of the vlllages or places
Latltude In degrees and mlnutes north

Longitude In degrees and minutes west

Month of water sample collectlon

Year of water sample collection

Total lron concentrations In parts per miilton
{(ppm)*

Chlortde concentration tn ppm
Total dissolved sollds concentratfon In ppm

Tota! hardness (calclum and magneslum) expressed
as ppm of calcium carbonate

Alkallnlty expressed as ppm of calclum carbonate

Color Intensity expressed In pilatinum-cobalt
color unlts
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LOCATTON

AKTACHUK
AKTACHUK
AR TAK

AR TAK

AR TAK

AL AKNUE
ANDREAFSK I
ANDREAFSKI
ANDREAFSKI
ANDREAFSKI
ANDREAFSKI
EEAVER
HETHEL
BETHEL
BETHEL
BETHEL
BETHEL
HETHEL
BETHEL
BETHEL
BETHEL
BETHEL
BETHEL
BETHEL.
BETHEL
BETHEL

bk THEL
BETHEL
HBETHEL
BETHEL

BETHEL

BETHEL
BETHEL
BETHEL
BIG LAKE

TABLE

LAT

60
o3¢
60
66
60
62
52
62
62
62
62
66
60
&0
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
61

47
46
46
406
47
47
47
4
46
47
47
47
33

OF QUALITY DATA

LONG

i61l
161
161
151
161
164
163
163
163
163
163
147
161
161
161
161
161
1&1l
161l
161
161
161
161
162
162
162
162
162
162
162
162
161
162
161
149

25
25
13
13
13
37
In
10
10
10
10
45
50
43
46
43
46
43
50
50
50
L4
4y
52
52
52
53
53
53
53
52
45
53
L4
52

MO YR

GO
&0
58
60
G0
62
59
58
56
h4d
5y
&
NK «
by
55
bHo
55

L

56
5H
g hHy
G Sy
H 5S¢
8 60
g 60
12 &0
2 62
Ll &2
1 63
1 63
1 632
Z 63
9 66
67
6f
11 63

[
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OF ALASKAN GROUND

T RON

1.00
00
5.00
95
« 20
l.60
« (5
« 20
«05
« 40
+ 00
«0d
36
3000
220
Ye%0
GeZ(
31«00
« 31
«13
«15
e 45
3,80
l1.%0

BT

.Ob
103
07
«05
19,00
2.90
letl
26
«l4
02

CHLOR .

10

0

3

10
28
2040
11

2

1

34
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WATER
T TDS

140
1690
330
232
390
4960
100
100
40
Li0
ioG
262
138
N.A!
NeAe
NIAI
Nafe
N.Al
127
148
ivl
ib66
196
154
155
147
172
1H5
127
123
1ol
144
148
185
58

HARD--

65

4
258
179
259

415 -

83
104
o4
46
ta¥el
216
G4
156
g5
64
9
Y0
Y8
104
100
108
127
107
108
110
1id
iol
100
105
110
102
G5
LZa
40

ALK

Neha
NaAa
Neda
171
Neha
1443
Nehos
N.A.
Neha
Nahe
NeAas
1oy
1n<
165
92
686
96
uh
9h
112
93
123
136
113
113
11
129
1pe
101
105
112
107
103
131
42

COL

7
Fge)
35
30
50
600
Nehoa
10
40
10
19
20
;\I'A.
NaAe
Nefla
NGA.
NeAw
45
NeAo
25
25
45
50
30
20
15
Nilﬂ\.
NeAs
Nefs
10

NoAs

5
i5
15

5



LOCATION LAT LONG 0 YR [RON CHLOR TuS HARD» ALke COLa
CAMPION 64 472 156 43 11 59 1200 3 355 2596 312 20
CAMPION 64 42 1886 43 11 By 1200 3 302 238 258 55
CAMPION 64 42 156 43 2 62 .12 1 328 293 30 20
CAMPICGH - 64 42 156 473 2 562 .24 1 279 23 247 20
CAMPTON - 64 42 156 43 2 62 i3 3 334 15 287 20
CAMPION ' 64 4z Lh6 43 2 62 253 4 435 1lx 2806 L0
CAMPLON 64 42 156 43 3063 £ el 1 339 2973 308 15
CAMPION - 6h4 47 156 43 164 200 1 2d8 238 coe 30
CAMPTON 64 42 156 43 4 63 1eb( 2 263 244 258 530
CANMPION a4 42 156 43 1t 66 . 0Y o 272 244 254 5
CAMPION G4 42 156 43 8 57 bel? .1 1672 300 315 30
CAPE NEWENHAM 58 38 162 3 9 57 .03 11 42 22 14 0
CAPLC NEWENHAM 55 38 162 3 5 61 13 g 39 i5 10 5
CAPE ROMANZOF 61 47 1oy 57 Lo vs O/ 3 L s 5 5 0
CARPE ROMANZOF 6L 47 165 57 4 6l el b 25 Y y Lo
CAPE ROMANZQF 61 47 165 57 T 67 02 b 24 3 & 0
CAPE ROMANZOF 61 47 165 57 lo 62 00 o 23 11 9 5
CAPE ROMANZOF 61 46 166 3 9 63 40 3 24 13 14 5
5 CARE ROMANZOF 61 47 165 57 10 64 Nk 5 20 7 6 b
‘ CARPE ROMANZOF 6l a4t i85 57 11 04 e 04 5 26 4 5 5
CAPE ROMANZOF 61 47 1585 57 G 65 -0 6 22 f 6 10
CAPE ROMANZOF 61 47 165 57 Yoa ¢ 02 4 20 Y & 0
CHEFQRNAK 60 13 1les 12 10 66 W28 112 541 100 299 10
CHEVAK 61 31 15% 35 5 63 W12 9 256 206 215 15
CHEVAK &1 31 145 35 5 6% 1.60 8 122 &8 76 110
CHIGNIX BAY 56 18 158 24 4 b7 06 53 233 29 176 20
CILEAR AFS 64 17 149 5 UMK o .07 2 192 165 172 0
CLEAR AFS 64 17 149 9 Y 53 03 2 194 174 lok 0
CLEAR AFS 64 17 149 19 9 63 07 4 174 lay 121 S0
CLEAR AFS 64 LT 149 10 Y o63 «0Y Z 186 loy is7 0
CLEAR AF3 b4 17 14y 5 9 63 « L0 1 194 166 74 0
CLEAR AFS 54 1t 149 5 9 o673 <03 4 190 . 1456 119 0
CLEAR AFS 64 17 149 9 li 63 £ 02 i 193 175 170 0
CLEAR AFS A4 17 149 10 11 563 02 1 153 163 157 )
CLLEAR AFS &4 17 lay & 11 63 02 5 1581 153 117 0
CILEAR AFS b4 17 149 9 g 64 « 04 1 187 173 163 b
CLEAR AFS 64 17 149 1n Y 54 02 4 171 145 116 5
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LOCATION LAT LOUNG Mo YR Thun CHluide Tus FHARD - ALRe COL

DOT LAKE ¥ 63 39 las 4 7 4l «0Y 3 24y 259 NeAa 5
EAGLE ¥ 68 47 1lal 12 5 &1 «10 2 240 112 hNeAoa 70
EAGLE * 68 47 141 12 5 6l 05 1 343 220 NeAs 5
EEK 60 13 1682 01 lo &2 ie1D &40 1870 223 T4t NaAa
EEK 60 13 162 01 5 67 l1.06 320 1302 135 HUL 400
ElLIM ¥ 64 37 1562 15 380 ! 13 240 0 Neds Nehs
ELIM #* fH4 A7 162 15 5 60 05 13 250 174 Nehs Naeho
ELlm * 64 37 162 15 Lo &0 « 09 1 240 200 Nehe NoA
ELIM 64 37 162 1Y 2 Ob <00 3986 911 340 130 b
FIRE [SLAND 61 8 is6 12 UNK o L2 45 2u7 236 197 10
FIRE i5LAND 61 8 180 12 UMK 02 425 Y26 432 172 ip
FIRFE ISLAND 61 & 1850 12 UNK » W07 25 264 214 185 NaoA
FIRE TSLAND 61 8 150 12 4 61 a4 19 256 208 195 0
FIRE ISLAND al &8 150 172 2 62 L0 34 280 2183 147 5
FIRE IsLAND 61 8 1L0 12 4 b3 <03 24 247 1bY le4 G
FIRE ISLANU 6L 8 . lho 12 4 64 05 bl 2¢y 2730 152 0
FIRE TRLAMD 61 B 180 17 i &4 .15 2 280 228 192 n
FIRE TSLAND 641 8 150 12 & G4 - Gh 19% 506 366 147 G
s FIRE TSLAND 6l 8 150 12 4 64 .03 184 491 2049 147 0
FIRE [&LAND 61 8 150 12 10 &4 £ 07 57 218 256 185 0
FIRE T5LAND 61 8 150 12 12 64 G2 42 293 234 lap &
FIRE ISLAND 61 8 150 12 12 64 00 w7 1220 652 141l 5
FIRE ISLAND 61 & 150 12 2 06h <02 696 1350 Ve 14 5
FIRE ISLANU 51 8 150 12 3 65 - 0D 200 540 dod 23 5
FIRE ISLAMNU 61 8 1B0 12 365 =00 Y AU3 254 198 5
FIRE ISLAND 61 8 150 12 3 GY « 07 1o 510 795 157 5
FIRE ISLAND 61 B 150 12 11 a4 L0 4 4 254 235 114 5
FIRE ISLAND 61 & 150 12 11 55 .02 828 1629 &40 87 10
FIRE IS5LAND 61 6 150 12 3 60 « 00 A 205 240 197 19
FIRE ISLAND 61 &5 150 12 1 bhd <00 49 295 24y 197 10
FIRE [SLARMNU 6L 8 150 12 3 6o <00 b25 Y Lo 166 10
FIRE 1SLAND 51 08 luo 12 3 4o a e G5 G40 44 163 1¢
FIRE ISLAND 61 4 150 12 4 66 « 06 250 616 14y i3y i0
FIRE ISLAMD 6L & 150 12 4 66 <04 45 301 139 198 10
FIRE [SLAND 61 8 150 12 4 66 « 00 45 296 225 lgg 10
FIRE ISLAND 51 & 150 12 & 66 «02 410 Bah LO4 145 10
FIRE ISLAND 61 4 15p 12 4 b6 leTB 250 Hbh £89 126 10
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FIRE IGLAND
FIRE ISLAND
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FIRE ISLAND
FIRE TSHLAND
FIRE I15LAMND
FORT YUKON

FORT YUKON
FORT YUKON
FORT YULKON *
FORT YUKON *

FORT YURON
FORT YUKON
FORT YUKON
FORT YUKON
FORT YURKON
FORT YUKON
FOR #*
GALENA
QALENA
GALFNA
GALEMA
GALENA
GALENA
GALFNA
GALENA
GALENA
GALEMNA
GALEMA
GALENA
GALEMA
GALENA
GALENA
GALENA
GALENA
GALRENA
GALENA

LAT
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61
&1
61
61
61
656
66
66
66
b
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66
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&6
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Go
64
54
b4
64
6 b
64
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G4
64
&4
& s
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&4
64
&4
64
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64
64
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373
33
34
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33
33
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33
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57
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A
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Gt
44
44
L
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150
150
150
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150
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14n
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196
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SOURCES OF INFORMATION

U.S, Geologlcal Survey

Extensive data on ground water in Alaska has been collected by

the USGS since 1948, The raw data cover the followlng Information:

Well Descriptien

ldent1fication Year drilled

Date of sample Water level!

Well number Yield

Latltude (degree, minute, second) Draw down
Longltude (degree, mlnute, second) Water temperature
Depth of wel |

Dlameter of well

Water Quallity Information

Date of analysls Chiorlde

Stlcate Flourids

Dissolved Iron Nitrate

Total Tron Carbon dioxide
Manganese Total dlssolved sollds
Calclum Total hardness
MagnesTum Carbonate hardness
SodTum Alkallnity
Potasslum Conductivity
Blicarbonate pH

Carbonate Calor

Sulfate

For the presentation in this report only a few parameters were
extracted frem the original data. The following considerations were
given in this process of data extractlon:

lron Concentration

Iron concentration used herelin represents total Iron, Including
both dissolved and undissolved. When only dissolved lron concentration
was reported In the orlginal data I+ was presented In thls report as

total iron.
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Alkallnity

Alkalintty data were missing In much of the origlnal data, necessi-
tating it to be calculated from bicarbonate concentratlon. This may
be Justifiable in view of the fact that most water samples showed a pH
of 6 o 8, In which range most natura!l alkallnity Is in the form of
blcarbonate.

Chlorlde

The concentration of chioride lon was expressed to the 0.! ppm
in the raw data. |t was rounded to the nearest whole number for this

report.

Publlc Health Service

The water quallty data In remote villages In Alaska collected
by Arnow and Hubbs (Ref. 3) were the source of Information. Thelr study
was made between 1959 and 1961 and covered both surface and ground waters.
Even though the Information was not as extensive as that from USGS, It
covered many locatlons not reported by USGS Information.

This data covers the followling Information:

Village name Odor

Date of sampling pH

Ortgln (river, well, or spring) Iron

| ron Calclum
Total Solid (total dissoived solld) Magneslium
Organlc matter Sodium
Hardness Chlorlde
Conductivity Flourlde
Color Nitrate

Only data from the wells and springs are presented from thls source.
Alkalinity data were not avallable. The lat!tude and longltude of each

vlllage were obtalned from the Dictionary of Alaska Place Names {(Ref. 4},
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