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GROUND-WATER LEVELS IN ANCHORAGE, ALASKA, 1985 

by Roy L. Glass 

Approximately 244,000 people live in the Anchorage, Alaska area, where about half 
the water used for domestic and commerciallindustrial purposes is from ground 
water. This report presents water-level data for 146 wells deeper than 40 ft. 
Hydrographs of water levels in 20 wells during the period 1970 through 1985 are 
also presented. Ground-water levels are a measure of the amount of water in 
storage in aquifers. This report was prepared in cooperation with the Municipality 
of Anchorage, as a product of ongoing studies that collect watex-resources data to 
provide a better understanding of the area's hydrologic environment. The data were 
collected during 1985 in the Anchorage area by the U.S. Geological Survey and the 
Alaska Division of Geological and Geophysical Surveys. 

Previous reports on ground-water levels in Anchorage by the U.S. Geological Survey 
include annual summaries of water levels in selected observation wells, beginning 
with water year 1971 (U.S. Geological Survey, 1972-861, and annual summaries of 
water levels in all observation wells, beginning with water year 1983 (Bwnett, 
1986; Still and Brunett, 1987). Generalized potentlometric surfaces in the 
principal confined aquifers in 1955 and 1969 were presented in "Water for 
Anchorage" (Barnwell and others, 1972). Water-level data are also available on 
request from U.S. Geological Survey, Water Resources Division offices in Anchorage. 

Water levels in most wells fluctuate continuously, primarily as a result of changes 
in the amount of water in storage in the aquifer. Changes in storage are caused by 
differences in the rates of ground-water recharge and discharge. Recharge occurs 
when water from rain, snowmelt, streams, or lakes infiltrates the ground. Ground- 
water discharge occurs by evaporation, by transpiration, by seepage into streams, 
lakes, or Cook Inlet, or by pumping of wells. 

Precipitation is the ultimate source of water for recharge. A t  Anchorage 
International Airport, average annual precipitation, which includes both rain and 
snow, is about 15 in. (National Oceanic and Atmospheric Administration, 1986), but 
up to 160 in. may fall in mountains east of the city. During 1985, Anchorage 
received 15.51 in. of precipitation; the wettest months were August and September 
when 3.54 and 3.17 in. of rain fell. 

A large amount of ground water, about 75 to 100 Mgal/d, is lost naturally to 
evaporation, plant transpiration, and seepage, whereas about 17 to 20 Mgal/d is 
withdrawn by man for domestic and commerciallindustrial purposes. During 1985, 
approximately 15 Mgal/d were pumped from 32 public-supply wells (U.S. Geological 
Survey, 1987) and an additional 2 to 5 Mgal/d were pumped from private wells. 

Most of the ground water used in Anchorage is pumped from wells completed in 
saturated sand and gravel units within the unconsolidated glacial and fluvial 
sediments that underlie the lowland area of Anchorage. The unconsolidated 



sediments range in thickness from less than 50 ft along the mountain front east and 
south of the metropolitan area to greater than 1,000 ft near Point Woronzof and 
Potnt Campbell. In general, the sediments are a poorly sorted mixture of rock 
particles ranging in size from clay to boulders, and they generally have low 
permeabilities. Water in sand and gravel aquifers is commonly confined by the 
low-permeability sediments. The water surface In a well completed in a confined 
aquifer is above the top of the aquifer. 

Water levels measured In 146 wells ranging in depth from 41 to 470 ft are presented 
in this report. Well locations, depths to water, and altitudes of water surface 
(above sea level) axe shown on sheet 1. For wells that had more than one water- 
level .measurement, the level measured closest to July 31 was used. Table 1 
sumrizes well-construction data for all wells and lists water levels measured 
during 1985 for wells not equipped with water-level recording instruments. Table 2 
summarizes water-level data for 12 wells equipped with water-level recorders. 
Hydrographs of water levels in 20 wells for the period 1970-85 are shown on sheet 
2. 

The approximate direction of ground-water flow through saturated ground in the 
hchorage area can be inferred from the altitudes of the water surface in wells. A 
contoured surface of the altitudes of water levels in wells that penetrate an 
aquifer depicts the head In that aquifer and is called the potentiometric surface. 
Ground water moves in the direction of decreasing head. Throughout the Anchorage 
area, the hydraulic gradient of the confined ground-water body closely conforms to 
the regional topographic gradient. As the altitude of the ground surface decreases 
toward Cook Inlet, so does the altitude of the potentiometric surface of the 
confined aquifer. 

The depth to water and altitude of water in wells vary widely, even over short 
distances, especially in the lower hillside area. For example, in the western half 
of section 22 (T. 12 N., R. 3 W.) water levels in wells 50 to 77 ft deep ranged 
fxom 8.97 to 51.42 f t below land surface whereas water levels in wells 223 to 272 
f t  deep were 222.04 to 270.42 ft below land surface. These differences in water 
levels suggest subsurface structural complexity that retards the movement of water 
from one water-bearing zone to another. In all areas, differences in depths to 
water are also influenced by local topography. For example, a well drilled on a 
hill may have a greater depth-to-water value than a nearby well drilled in a 
valley, even though both wells are completed in the same aquifer. 

Seasonal fluctuations of water levels are caused by variations in recharge or 
discharge during the year. Water levels generally rise during autumn when recharge 
by rains is greater than evaporation and transpiration. Water levels are commonly 
at their highest in November or December. Conversely, water levels decline during 
winter and early spring when precipitation is commonly in the form of snow and 
recharge is impeded by frozen soils. Typical seasonal water-level fluctuation 
ranges from 1 to 5 ft. 

Intermittent high pumping rates of wells completed in confined aquifers cause large 
water-level fluctuations. These fluctuations are commonly greater than 30 ft 
throughout much of the midtown and downtown areas, as shown by hydrographs of water 
levels in wells 1279, 1134, and 35. 



Long-term fluctuations In water levels reflect cumulative differences in recharge 
and discharge during a longer period of time. Water levels rise in years of 
above-normal precipitation and decline in years of below-normal precipitation or 
durlng extended periods of high rates of ground-water discharge. Fox example, 
water levels in many wells rose during 1979-81 when precipitation was above normal. 
Precipttation totals for the years 1979, 1980, and 1981 were 21.15, 19.17, and 
21.34 in. respectively. 

Rydrographs of water levels in wells 1389, 2360, 4223, 1200, and 1307 show that a 
general long-term water-level decline is occurring in south Anchorage. In 
contrast, water levels in the Nunaka Valley area, as shown by the hydrograph for 
well 1617, have risen and are returning to a level similar to the time when the 
well was drilled in 1959. Hydrographs for wells east of Hillside Drive and south 
of Rabbit Creek Road show no long-term water level declines or rises. 
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CONVERSION TABLE 

For the convenience of readers who may prefer to use metric (International System) 
units rather than the inch-pound untts used in this report, values map be converted 
by using the following factors: 

Multiply inch-pound unit 

inch (in.) 
foot (ft) 
million gallons per day 

(Mgal/d) 

to obtain metric unit 

25.40 millimeter (mm) 
0.3048 meter (m) 

cubic meter per second 
0.04381 (ms/s) 

Sea level: 

In this report "sea level" refers to the National Geodetic Vertical Datum of 1929 
(NGVD of 1929) -- a geodetic datum derived from a general adjustment of the first- 
order level  nets of both the United States and Canada, formerly called "Mean Sea 
Level of 1929." 



Table 1.-Summary of well and water-level data 
ISee rrrplalution follwinp, table) 

Primary Altltude Altitude Method 
Depth umt Type of land Water- Water of varer of 

Other of well of of rurface l w e f  level  l w e l  S i te  ~ a m u t o -  
Local well mrmbrr ident i f i er  ( f ee t )  water fitl1.h (fact) date ( f w t )  ( feet)  ataturn ~ n t  Remark6 

- S Bedrock ar - S 9 f t  - S Rydropraph - S 
* s - s - S - S 
R S - S - S - S 

- S - S - S - S 
* S - S 

- S Bedrock a t  - S 20 f t  - S - S - S - S - S - S - S - S - s - s 
- S 
* T 

- S Rydroprsph - S - S - S 
* 8 - s - 8 - S 
* s 
P S - S 

- 5 Aydrogreph 
- S - S - S - s - S 
* S - S - T - T - T - T - S 





Table 1 .--Summary of well and water-level data -- Continued 
lSec rxplmtmtioa fo l lov in t  tmblr] 

Pr i m r y  U t i t u d c  Altitudr nethod 
h p t h  ume Typa of lmnd Water- Water of water o f  

Othcr of  W l l  of of rutface l w e l  l r v l l  l e v e l  S i t *  r a a u t e -  
tot41 v m X l  number ident i f i er  ( f ee t )  water finimh ( f ee t )  dmte ( f e e t )  ( f r e t )  ~ t m t u r  mrnt Roasrkm 

- S 

- S 

- S 

- S 

- S 

- S 

- 5 

- S 

- s 
- T Bydrograph 
* T 

- 6 

- S Bpdrograph 
R S 

- S Bedrock st 
79 f t  - T Bedrock at 
74  f t  
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Table 1.--Summary of well and water-level data -- Continued 
1818 cxplanmtion follwin# table) 

Y 

Primary Altitude Altitude ne thod 
~ e p t h  ume Type of land Urttt- Watar of water of 

Othrr of well of  of murfecc lrvcl l w e l  1w.l Sitr waourn- 
Loc.1 -11 number ide~tifitt (fret) wnter finimh (fact) date (fret) (feet) atrtuc w n t  Ramarks 

- S hdrock at  - S 24 ft 
Bydro~rnph 

* S - S 
* S - s - S - S - S 
* S - 5 - S - S 

- S 

- s 

* S 

- S 

- S 

* S 

- S Bedrock at 
244 f t  - S 

- F. 

- S 

- S 

.. S 

* s 

- S 

- S 

- T - S - S - S - S - s - S - S - S 

- S 

- S 

- S 

* s 
- S Fydrograph 
- S - S - S .. S - S - 5 - 5 
* S - S 
* S - s 



Table 1 .-Summary of well and water-lwel data -- Continued 
fsc* o rp lana t iw f o l l & n ~  tab le ]  

P r i u r y  A1 t 1 tudc Alt i tude Method 
Depth u8r Typr of land Water- Water of vatcr  of 

Other of well of of murface l w o l  lcocl  l t v e l  S i t e  meaaurc- 
Local well oumber l d 8 n t l f l e r  ( f r e t )  n t e r  f1ni.h ( f e e t )  da te  (fomt) (fmtt) mtatul mcnt R m r k a  

- S Bedrock a t  - S 108 f t  - S Apdrograph - s - s - s - S - 5 - s 
- S - S 

See table  2 

Set table  2 

See table  2 

See tabla  2 

01-24-85 28.26 
02-21-85 29.78 
03-21-85 31.20 
04-25-85 32.69 
05-23-85 32.59 
06-21-85 31.70 
07-23-85 30.67 
08-27-05 29.69 
09-23-85 27.93 
10-23-85 21.84 
11-22-85 22.22 
12-20-85 23.82 

See t ab le  2 

See t ab le  2 
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Table 1.--Summary of well and water-level data - Continued 

4 
[Sem 8xpl.o.tion follovinp table] 

Priury Alt itudc Altitude Method 
Depth une Type of lend Water- Water of water of 

Other of  well Of of murfecr level level lmvel Site mmamure- 
Local wall nuabrr identifier (font) water finirb (feet) date (feet) (feet) ntatua mmt Uowrko 

See table 2 

s.. table 2 

Sms table 2 

Scc tab18 2 

See table 2 

So* table 2 

EXPLANATION OF TABLE HEADINGS 

WELL NUMBER: The well-numbering system used in this column is the 
Alaska Water Resources Division's local well-numbering system and is 
baaed on the rectangular subdivision of public lands. The first two 
letters indicate the well's position in reference to a base and 
meridian (first letter) and the quadrant formed by the intersection 
of the base line and the principal meridian (second letter), lettered 
counter-clockwise from the northeast corner: 

In this report, all wells are in the Seward base and meridian (S) and 
in its northweatern quadrant (B). The first three digits indicate the 
townahip in which the well is located, the next three digits the 
range, and the last two digits the section. For example, a well in 



south Anchorage numbered SB01200329DBADl I s  located in township 12 
north, range 3 west, section 29. Letters following the section number 
indicate further eubdivision: the quarter section, the quarter-quarter 
section, and so forth to the fourth section subdivision. Like the 
quadrants formed by the base and meridian, each eucceeding subdivision 
is lettered counter-clockwise from the northeast corner. The number 
after the letters refers to the sequential listing of wells in the 
smalleat subdivision. Thus, well SBOl200329DBADl was the first well 
located in the southeast quarter (D) of the northeast quarter (A) of 
the northwest quarter (B) of the southeast quarter (D) of section 29. 
The location of wells plotted on sheet 1 are at the center of their 
respective fourth-order quarter section, thus each well symbol may 
represent more than one well. 

The last three digits refer to the sequential listing of wells within 
a square-mile section. Thus, well SB01200329DBADl 016 was the 
sixteenth well recorded in section 29. 

OTHER IDENTIFIER: A less cumbersome number than the local number is 
used to uniquely identify wells that have hydrographs shown on sheet 
2. 

WELL DEPTH: Depth of well, from land surface, as reported by the 
driller or owner. For wells completed in unconsolidated sediments, 
it is the distance from land surface at the well to the bottom of the 
easing or screen; for wells completed in bedrock I t  is the depth 
drilled. Where two depths are listed, the first number refers to the 
depth to which the well was drilled and the second number refers to 
the depth to which the well is cased. Most domestic wells in this 
area are completed with steel casings that are 6 inches in diameter. 

PRIMARY USE OF WATER: H, domestic; P, public supply; C, comercial; T, 
institutional; U, unused. Most wells listed are privately owned and 
are used to provide water for domestic purposes (8 )  or are wells drilled 
by the U.S. Geological Survey or Municipality of Anchorage to observe 
changes in water level and water is not pumped from these wella (U). 

TYPE OF FINISH: Describes how the well casing is open to the aqulfer: 
0, open end; P, perforated or slotted; S, screen; T, sand point; X, 
open hole; Z, other; -, unknown. Most domestic wella in Anchorage 
have an open-end finish, that is, the casing is open at the bottom 
and the well caslng is not perforated. Wells completed in bedrock 



have an open-hole finish -- the well I s  cased only at the top of the 
well where the well penetrates unconeolidated sediments, casing does 
not extend into consolidated rock. 

ALTITUDE: Altitudes of land surface, in feet above sea level. Most 
altitudes were determined from topographic maps that have contour 
intervals ranging from 4 to -25 feet. A few altitudes were determined 
by level surveys. 

WATER LEVEL: Depth to water from land surface, in feet, in the 
completed well. Water levels were measured by U.S. Geological Survey 
or Alaska Division of Geological and Geophysical Surveys personnel. 

ALTITUDE OF WATER LEVEL: Altitude of water level in well, In feet 
above sea level. 

SITE STATUS: All water levels are assumed to be a static water 
surface (-), that is, a natural level not influenced by any recent 
withdrawal of water from the well, otherwise they are noted here: P, 
well was pumping; R, well was recently pumped; S, a nearby well was 
pumping. 

METHOD OF MEASUREMENT: S, steel tape; T, electric tape. 

REMARKS: Wells having hydrographs of water levels shown on sheet 2 
are noted here. Wells that penetrated bedrock and the depth (in feet 
below land surface) at which bedrock was encountered are also 
indicated. 



Table 2.-Summary of water levels in wells equipped with continuous water-level recorders, 1985 
(Water-leva1 volur i r  highrot r*cord*d i n  r l l  w dey Ludicatad; --. vrlut unknoun; Em. lomt day of w n t h )  

DAY JAN 

5 20.00 
1 0  21.74 
15 72.09 
20 21.11 
25 -*- 

Eon --- 
CAL YR 1985 

DAY J An 

WATER LEVEL (FEET BELW LAAD SffRIACE) JANIIARY 1985 I W  DEC-ER 1985 
M I N r n  VALUES 

P E A  MAR APR Y JUN JllL AUC SEP OCT IOV DEc 

RIGR 14.11 NOV 25 LOU 3 1 . 4 7 J V L 2 0  

WATER LEVEL (FEET BELOU LAPm SURFACE) JANUABY 1965 W D E C m E R  1985 
UINTWUn VALUES 

FEB UAR APR 

65.32 66.01 67.17 A0 DATA AVAILABLE FOR REMAINDER OF YEAR: WELL DESTROYED 
65.48 66.29 67.23 

(FEET BELOW Lhrm SrmFACE) JANUARY 1985 TO D E C m E R  
MINIMUM VAI.UES 

DAY JAli FEB MAR APR HAY JUE JUL AVG SEP OCT BOf DEC 

CAL YR 1985 atm 61.48  JAN I LOW 69.19  HAY 16 

WATER LEVEL (FEET BELOW LAND SURFACE) JlWUMlY 1985 TD DECMBER 1985 
MINIWUH VALUES 

DAY JAN FEB UAP APR MAY JUli JUL AUG SEP OC? UOV DIIC 

WL TR 1985 RIM 78.24 JAN 15 LOk' 88.31MAT 5 

L'ATER LEVEL (FEET BELOk' LAh3 SURFACE) JANUARY 1985 TO DECEMBER 1985 
UIh'IHW VALLFS 

DAY JAN PEB FUR APR M Y  JUh' JWL AUG SEP OCT NOV DEC 



* Table 2.-Summary of water levels in wells equipped with continuous water-level recorders, 1986 -Continued 

[Water-lev01 vrlu* i n  hi8hc.t ncordrd i n  -11 oo day indicatrd: -. Valua unhtwu; EM.  laat day of m t h ]  

WATER LEVEL (FEET BELOW LAND SURFACE) JANUARY 1985 10 DEFWllER 1985 
m m m  VALUES 

DAY JAW IEB MkR APR MAY JUN JUL AOC SEP OCT WOV DEC 

CAL YR 1985 AIM 62,00  FEB 15 LOW 80.60 J ~ W  20 

WATER LEVEL (FEET BELOW U N D  SURFACE) JANUARY 1985 TO D E m E R  1985 
n 1 x m  VALUES 

DAY J F MAR APR NAY JUN JUL AUG SEP 0 WOV DEC 

CAL YR 1985 RIGA 50.07 NOV 25 LOU 71.08 MAY 31 

M Y  JAN FEB llAR A?R MAY JUX JlTL AUG SEP OCT NOV DEC 

WATER LEVEL (FEET BPLOV LAMI SURFACE) JAWARP 1985 TO D E C m E R  1985 
n I m  VALUES 

DAY JAN FEB MAR APR M Y  JUN JUL AUG SEP OCI' NOV DEC 

W YR 1985 HIGR 9.77 MOV 20 LOU 64.65 Ja 25 

DAY JAli FEB M R  A F R  HAY JUW Ja AUG SEP OCT t O V  DEC 



Table 2.-Summa1y of water levels in wells equipped with continuous water-level recorders, 1985 -- Continued 4 

1Yatmr-lava1 V ~ I U O  i 8  hl@Ieat rmc0rd.d in w 1 1  on d r y  iedicmtod; -. Value unkehm: tOn, lmmt dmy of month] 

WATER LEVEL (FEET B W  LAPD SDRFACE) JAMU4RY 1915 7V DECEWJER 1985 
UlNMVn V A L E S  

DAY JAN QEB MAR APR IUP JL& JUL AUG SEP OCT NOV DEC 

DAY JAN 

SR01300023DDDB1 002 

WATER LEVEL (FEP? BELOW ZAND SDRFACE) JlWtlARY 1985 TO DECPRIER 1985 
mmm VLUES 

WB IUR APR HAY JUH JUL AUG 

6.94 7.68 8.31 8.51 10.00 10.11 10.66 
7.17 7.40 8.22 8.61 10.22 10.20 10.59 
7.30 7-80 8.08 8.90 10.10 10.48 10.37 NO DATA A V A I W L E  
7.45 7.89 8.08 9.2L 10.09 10.60 10.35 FOR RElUfNDER OF YEAR; 
7.59 8.06 -- 9.55 10.08 10.67 10.35 WELL DESTROYED 
7.75 6-22 8.30 9.67 10,15 10.64 --- 


