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Ground-Water and Surface-Water Elevations in the
University of Alaska Fairbanks Area, 1992-95

By Melanie L. Jackson and Michael R. Lilly

Abstract

The U.S. Geological Survey, in cooperation with the University of Alaska Fairbanks, col-
lected water-elevation data at 50 ground-water sites and 11 surface-water sites. These data were
collected during 1992 to 1995 to characterize the geohydrology of the University of Alaska Fair-
banks area.

INTRODUCTION

The U.S. Geological Survey (USGS), in cooperation with the University of Alaska Fairbanks
(UAF), is presently (1996) conducting a cooperative study to characterize the geohydrology of the
UAF area, which lies west of and adjacent to the city of Fairbanks (figs. 1 and 2). The UAF study
area is about 3 mi? in size and lies partly in the alluvial plain of the Chena and Tanana Rivers and
partly on College Hill. University Avenue forms the eastern boundary of the study area, with the
Chena River on the south, and the Parks Highway on the west (figs. 1 and 2). College Hill, where
the main UAF campus is located, forms the northern boundary of the study area (fig. 2).

Water levels in 50 ground-water wells and at 11 surface-water sites were measured at
monthly intervals. In addition, water levels at selected sites were measured at more frequent inter-
vals to monitor short-term changes in ground-water levels caused by rapid stage changes of the
Chena and Tanana Rivers. Additional water levels were measured to document the effects of UAF
water-supply well pumping on the ground-water system. Ground-water data are maintained in the
USGS Ground-Water Site Inventory (GWSI) data base and surface-water data are maintained in
the USGS Automatic Data Acquisition and Processing System (ADAPS) data base. This report
presents ground-water and surface-water elevation data collected between May 1992 and October
1995.

GEOHYDROLOGIC SETTING

The UAF campus is in the Tanana River Valley on the northern boundary between the alluvial
sand and gravel deposits of the Chena Alluvium (Péwé and others, 1976) and the bedrock hills of
the Yukon-Tanana Upland (Anderson, 1970). The primary depositional source of the Chena Allu-
vium is the Tanana River. Sediment facies within the Chena Alluvium are laterally discontinuous,
as is typical of deposits from braided rivers (Rust, 1978). The thickness of these deposits is
unknown but may be in excess of 500 ft in places (Nelson, 1978). The bedrock hills are part of a
metamorphic rock system that forms the Yukon-Tanana Upland. Most wells in the bedrock obtain
water from fracture systems that have formed during numerous tectonic events (Nelson, 1978).

GEOHYDROLOGIC SETTING 1



Eolian silts of the Fairbanks Loess and reworked silt deposits of the Ready Bullion Formation
cover the bedrock hills and grade into alluvial-fan silt deposits and the Chena Alluvium.
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Figure 1. Location of Fairbanks, Alaska, and the University of Alaska Fairbanks study area.

The distribution of permafrost in the study area is discontinuous. Geotechnical borings west
of the study area at the Parks Highway and Geist Road intersection indicate that permafrost extends
from approximately 40 ft below the land surface down to depths greater than 100 ft below the land
surface (Alaska Department of Transportation and Public Facilities, 1990). Drillers’ logs of wells
throughout the study area indicate that the permafrost thickness ranges from 5 to more than 30 ft.
UAF water-supply wells located between College Hill and Geist Road are in permafrost-free
zones. Péwé and Bell (1974) describe the permafrost distribution in the study area and characterize
the ground as containing a moderate to high ice content.

The Tanana River is the main surface-water influence on ground water in the Fairbanks area
alluvial aquifer (Nelson, 1978; Glass and others, in press). Typically, the Tanana River stage rises
for one to two weeks during the spring, as a result of snowmelt runoff at lower elevations and ice-
jam effects during breakup. A prominent stage increase usually occurs for a longer period during
the middle of the summer, in response to snow and glacial runoff from the Alaska Range, 50 mi

2 Ground-Water and Surface-Water Elevations in the University of Alaska Fairbanks Area, 1992-95
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south of the area shown in figure 2, or from excessive rainfall in the Yukon-Tanana Upland (fig. 3).
The Tanana River stage decreases during late summer when temperatures drop in the Alaska Range
and high-elevation snow and glacial runoff declines. The stage levels increase after a complete ice
layer covers the river, as a result of an increase in flow resistance from the ice cover. Stage levels
then decrease throughout the winter because of a continuous reduction in flow (fig. 3).
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Figure 3. Stage hydrographs of the Chena River at Fairbanks gaging station and the Tanana Riv-
er at Fairbanks gaging station for calendar years 1991 to 1995.
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Backwater from the Tanana River as well as variation in flow in the Chena River affects the
Chena River stage within the study area. Flow in the Chena River rises during spring snowmelt-
runoff and late-summer rainfall-runoff events. Ice also covers most of the Chena River during the
winter season, and stages are lower during this time (fig. 3). Deadman Slough enters the Chena
River just upstream from the Parks Highway bridge (fig. 2). The culverts at crossings of Deadman
Slough under Loftus Street, Fairbanks Street, and Geist Road control the flow through the slough
(fig. 2). Backwater effects from the Chena River extend up the slough to the crossing at Geist Road.
Water-level data-collection sites north of Geist Road and just south of the Fairbanks Street Bridge
are in old slough channels leading to Deadman Slough but are no longer connected to Deadman
Slough. Sediments of the Chena Alluvium lie beneath the silty slough deposits.

The Chena River at Fairbanks continuous-record gaging station is located about 0.5 mi down-
stream from the Steese Highway bridge; the Tanana River at Fairbanks continuous-record gaging
station is about 5 mi southwest of the UAF main campus (fig. 1). Data from these sites, located
outside the UAF study area, are included for comparison with the hydrographs at the back of this
report.

The depth from land surface to ground water is less than 20 ft throughout most of the study
area. Ground-water levels respond to changes in stage of the Chena and Tanana Rivers. Pumping
at a gravel pit to the east of the study area during the summer of 1992 (fig. 3) caused a drop in
ground-water levels during the summer of 1992 and early winter of 1993. The water levels in
observation wells during the 1993 and 1994 summer seasons are probably more typical of normal
levels.

UAF has two primary water-supply wells (GW B and GW2) located to the northwest of the
Geist Road and Fairbanks Street intersection (fig. 4). A third water-supply well (EW 1), located to
the south of the UAF power plant and east of the Fairbanks Street Alaska Railroad overpass (fig.
2), provides an emergency back-up water supply. Observation wells are located throughout the
study area (figs. 2 and 4). Most of the wells were installed for previous environmental site investi-
gations. Additional observation wells, installed near the primary water-supply wells during the
summer and early winter of 1992 and 1994, were used to understand water-supply well pumping
effects.

GROUND-WATER SITES

During this study, water levels were measured in a total of 50 wells (figs. 2, 4, and table 1).
Most of the wells are relatively shallow—Iess than 30 ft deep—and screened across the water table
in the Chena Alluvium. The water elevation in a well was determined by using either a steel tape
and chalk or an electric tape to measure the vertical distance between a measuring point and the
water surface. The electric tapes were calibrated against steel tapes and correction factors were
applied. Replicate measurements were taken at each well until depth-to-water readings were dupli-
cated within 0.01 ft for measurements made by steel tapes and within 0.02 ft for those made by
electric tapes. The measuring points at all wells used in this study were labeled to avoid errors.

GROUND-WATER SITES 5
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Table 1. Ground-water data-collection sites, University of Alaska Fairbanks area

USGS Field ID

GWSI Site ID

GWSI Local Number

EW1
G5
G6

GWIB
GWIC
Gw2
MW101
MW102
MW103
MW109
MWI12
MWI113
MW201
MWwW202
MWwW203
MW204
MW205
MW206
MWwW207
MWwW208
MWwW209
MW210
MW211
MWw212
MW213
Mw214
MW215
MW301D

MW301S

645113147492101
645056147493601
645054147494301
645104147494002
645104147494004
645102147494102
645112147491601
645115147485001
645117147484301
645116147484801
645117147484801
645113147485301
645121147484001
645114147484401
645117147484001
645119147485001
645115147485701
645116147485501
645059147484 101
645059147494901
645059147493401
645102147493301
645059147494501
645103147494001
645104147494501
645108147494601
645111147483601
645059147494001

645059147494002

FC00100106DBCB1
FCO0100107BAAALI
FC00100107BAABI
FC00100106CDDB1
FC00100106CDDB2
FC00100106CDDB3
FC00100106DBCA1
FCO00100106DACALI
FC00100106DABD2
FC00100106DACA?2
FC00100106DACA3
FC00100106DACC!
FC00100106DAABI1
FC00100106DACA4
FC00100106DADB1
FC00100106DABD1
FC00100106DBDA1
FC00100106DACBI1
FC00100106CDDCI1
FC00100106CDCD!1
FC00100106CDDD1
FC00100106CDDALI
FC00100106CDCD2
FC00100106CDDB4
FC00100106CDCALI
FC00100106CDBAI
FC00100105CBCCl1
FC00100106CDDC2

FC00100106CDDC3

GROUND-WATER SITES 7



Table 1. Ground-water data-collection sites, University of Alaska Fairbanks area

(Continued)

USGS Field ID GWSI Site ID GWSI Local Number
MW302D 645101147494001 FC00100106CDDC4
MW302S 645101147494002 FC00100106CDDCS5
MW304D 645103147494001 FC00100106CDDBS5
MW304S 645103147494002 FC00100106CDDB6
MW308D 645116147492601 FC00100106DCBA
MW308S 645116147492602 FC00100101DCBA2
MW309D 645109147494001 FC00100106CDAB1
MW309S 645109147494002 FC00100106CDAB2

MW310 645116147492601 FC00100106DBCB1
TESI 645121147483501 FC00100106CBBB1
THI 645057147491601 FC00100107ABBA1
TH2 645157147491001 FC00100107ABABI
TH3 645103147491101 FC00100106DCDB1
TH4 645106147490401 FC00100106DCADI
THS 645110147492901 FC00100106CDAAL
TH6 645107147493701 FC00100106CDACI
TH7 645113147491401 FC00100106DBCDI
THS 645112147490201 FC00100106DBDD1
THY 645111147485201 FC00100106DACCI
TH10 645115147484901 FC00100106DDBA1
UAFI1 645036147493801 FC00100107BDDALI

The USGS field identification number (field ID) for ground-water sites was assigned on the
basis of previous projects and the University’s usage of the site. The ground-water site identifica-
tion (site ID) is based on latitude and longitude and is the primary identifier used in the USGS data
base GWSI. The local number is based on the State Rectangular Coordinate System, defined by
base and meridian, township, range, section, and quarter section to the fourth order number (fig. 5).

8 Ground-Water and Surface-Water Elevations in the University of Alaska Fairbanks Area, 1992-95
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SURFACE-WATER SITES

Water elevations were measured at | | surface-water sites: 2 on the Chena River and 9 on mis-
cellaneous sloughs (figs. 2, 4, and table 2). The USGS operates continuous-record gaging stations
on both the Chena and Tanana Rivers. The sloughs act as retention ponds for snowmelt and rainfall
runoff. Water elevations at most surface-water sites were determined by reading a staff gage or by
using a measuring tape to obtain the distance from the water surface to a point of known elevation.
At gaging-station sites, water elevations were determined by using wire-weight gages on bridges
or by surveying to the water surface. In the winter, holes were cut through the ice to measure water
elevations.

Table 2. Surface-water data-collection sites, University of Alaska Fairbanks area

USGS Field ID ADAPS Station Number
Sloughs
CUl 1551401760
Ccu2 1551401760
Cu3 1551401760
Cu4 1551401710
Cus 1551401730
Cu6 1551401710
cu7 1551401730
RBI 1551401790
RB2 1551401730
Rivers
Chena River at University Avenue Bridge 15514016
Chena River at Parks Highway Bridge 15514018

The USGS field identification number (field ID) was assigned according to whether the site
is a culvert site (CU) or a rebar site (RB), and then numbered chronologically according to the date
of its first use. The surface-water station number consists of a two-digit number representing the
state, followed by a six-digit number representing the downstream order number. The numbers are
not consecutive, thus allowing for new sites to be added in intermediate locations. This information
is included in the ADAPS data base.

10 Ground-Water and Surface-Water Elevations in the University of Alaska Fairbanks Area, 1992-95



SURVEY DATA

Elevations of reference points at all water-elevation measuring sites in this study were sur-
veyed to the National Geodetic Vertical Datum of 1929. This datum is called "sea level” in this
report. Elevations of all reference points in this study were tied to a reference benchmark
(University 2) located near the Duckering Building on the UAF campus. Its elevation is 492.36 ft
(U.S. Coast and Geodetic Survey, 1966). The elevations of reference points forming the UAF ver-
tical survey net were connected to the vertical survey net used by the USGS in a study of the Fair-
banks International Airport study area, located southwest of the UAF study area (Claar and Lilly,
1995), and to the vertical survey net used by the USGS in a study of the Alaska Railroad Industrial
Area located east of the UAF study area (Kriegler and Lilly, 1995; Lilly and others, 1996).

Selected wells were re-surveyed to check and adjust elevations for frost jacking. Frost jack-
ing occurs mainly in late spring or early summer, after the snow has melted. Updated measuring
point elevations are applied to water elevations after the estimated time of movement. Horizontal
locations of sites were determined by horizontal ground surveys, satellite-based global positioning
systems, and from maps of the study area. The horizontal datum for all locations in this report is
North American Datum of 1927.

GROUND-WATER AND SURFACE-WATER ELEVATIONS

The remainder of this report consists of a section called "Water-Elevation Tables and Hydro-
graphs." This section presents all the ground-water and surface-water data collected in the UAF
area between 1992 and 1995. Data for each site consist of water elevations collected during mass
measurements (MM), which are nearly synoptic sets of measurements made once each month at a
large group of sites, and partial measurements (PM), which are sets of measurements made as
needed at a smaller selection of sites.

Each table showing water levels contains information about the site, well construction, and
each measurement made at the site. Land surface (LS) is the average elevation of the ground imme-
diately surrounding the site. The measuring point (MP) is the point of known elevation from which
all water-elevation measurements are taken. The error is the difference between replicate measure-
ments made at each well during a given mass or partial measurement.

Hydrographs show all water elevations contained in the corresponding table. Each point on
the hydrograph represents a measured water elevation. Uniform time and elevation scales for all
hydrographs are used to allow direct comparison between hydrographs. Data points are plotted and
connected with lines. These lines show the estimated trends between measurements; however, the
connecting lines do not reflect any shorter period stage changes that may have occurred between
measurements. No trend lines were drawn between points 2 months or more apart.
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206 Ground-Water and Surface-Water Elevations in the University of Alaska Fairbanks Area, 1992-95
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