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Levels of Lakes in the North Kenai Area, Alaska
1970 to 1992

By Bonnie J. Bailey and Jacqueline A. Mclntire

INTRODUCTION

The communities of Kenai and Nikiski have undergone rapid industrial, commercial, and res-
idential development since the discovery of oil on the Kenai Peninsula in the early 1960’s. The wa-
ter resources of these communities are used for industrial, commercial, domestic, and recreational
uses. The U.S. Geological Survey, in cooperation with the Alaska Department of Natural
Resources, collects water-resources data to provide a better understanding of the area’s hydrologic
environment. Previous reports prepared in cooperation with the Kenai Peninsula Borough have de-
scribed the ground-water conditions in the north Kenai area (Anderson, 1971; Anderson and Jones,
1972; Bailey, 1983; Nelson, 1981). The purpose of this report is to describe the water-level fluctu-
ations of selected lakes in the north Kenai area (fig. 1), to help determine seasonal and long-term
changes in water storage.

LAKE LEVELS

The water-surface elevations of 12 lakes (table 1) near Kenai and Nikiski were measured
periodically from 1970 through 1992 using differential leveling techniques. Water-level elevations
plotted as a function of time are shown on figures 2-13 for the 12 lakes. Variations in the water
levels of the lakes are related to water recharge and discharge. Recharge occurs when water from
rain, snowmelt, streams, or ground water flows into a lake. Discharge occurs when water from a
lake flows into a stream, seeps into the ground, or evaporates. The water-surface elevations of these
12 lakes were measured once or twice a year, typically just after icemelt, before freezeup, or at both
times. The water-surface elevation of Bernice Lake was measured continuously from June 1977
through September 1979 (fig. 9) using a pressure measuring device. Water levels for all lakes, ex-
cept Shadura and Konovalof (figs. 2 and 3), are in feet above sea level. Water levels of Shadura
and Konovalof Lakes are both referenced to an arbitrary elevation datum.

Precipitation at Kenai Municipal Airport is shown on figure 14. Precipitation data were ob-
tained from monthly and annual summaries from National Oceanic and Atmospheric Administra-
tion’s National Climatic Data Center.

The cooperation of homeowners who allowed access to the lakes is gratefully acknowledged.

INTRODUCTION 1
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Shadura Lake
{lake level in feet above arbitrary datum]

Date Lake level Date Lake level Date Lake level Date Lake level
9-9-70 15.02 10-15-79 16.44 5-21-84 16.80 10-13-88 16.30
7-14-71 15.59 5-6-80 17.79 10-15-84 1642 6-7-89 16.39
10-14-75 16.50 10-9-80 17.89 6-12-85 16.60 9-27-89 16.30
10-20-76 15.85 5-19-81 17.58 9-25-85 16.39 5-30-90 17.63
5-20-77 16.68 10-2-81 17.46 5-20-86 16.55 9-24-90 1741
10-5-77 16.36 6-9-82 1772 10-8-87 16.14 6-11-91 17.59
5-11-78 16.37 10-18-82 17.75 5-17-87 16.85 9-26-91 17.16
10-19-78 15.74 6-6-83 17.63 10-20-87 1641 5-21-92 17.56
5-21-79 16.62 9-27-83 1681 6-11-88 16.46 9-25-92 16.98

Figure 2. Water-level elevations of Shadura Lake, 1970-92.
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Konovalof Lake
[lake level in feet above arbitrary datum]

Date Lake level Date Lake level Date Lake level Date Lake level
9-9-70 14.72 10-15-79 17.27 10-15-84 16.78 10-13-88 17.62
7-14-71 14.95 5-6-80 18.45 6-12-85 16.61 6-7-89 17.24
10-4-75 17.07 10-9-80 18.82 9-25-85 16.76 5-30-90 19.00
10-20-76 16.17 5-19-81 18.46 5-20-86 17.07 9-24-90 18.90
5-20-77 17.13 10-2-81 18.19 10-8-86 16.70 6-11-91 18.72
10-5-77 17.26 6-9-82 18.24 5-17-87 18.06 9-2691 18.48
5-11-78 16.85 6-6-83 18.18 10-20-87 17.94 5-21-92 18.52
10-19-78 16.27 9-27-83 17.56 6-11-88 17.76 9.25-92 18.16
5-21-79 16.87 5-21-84 17.24

Figure 3. Water-level elevations of Konovalof Lake, 1970-92.
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Kidney Lake
tlake level in feet above sea level]

Date Lake level Date Lake level Date Lake level Date Lake level
7-30-70 102.39 10-4-77 104.65 6-1-83 104.85 5-16-88 104.60
7-13-71 102.74 5-11-78 103.81 10-4-83 104.13 10-4-88 104.32
10-13-71 103.27 10-20-78 103.21 6-15-84 103.81 5-15-89 104.20
6-22-72 103.63 5-22-79 104.02 10-17-84 103.30 9-12-89 104.23
9.28-72 103.98 10-9-79 104.54 6-5-85 103.54 5-15-90 106.44
10-18-73 103.56 5-6-80 105.48 9-16-85 103.79 9-11-90 106.17
10-15-74 102.79 10-8-80 105.61 5-14-86 104.39 5-22-91 105.86
10-13-75 104.18 5-18-81 105.06 10-15-86 104.53 9-23-91 105.36
10-19-76 102.93 10-21-81 104.74 5-12-87 105.52 5-19-92 105.09
5-18-77 104.22 6-7-82 104.63 10-5-87 104.76 9-28-92 104.97
7-28-77 104.61 10-20-82 104.77

Figure 4. Water-level elevations of Kidney Lake, 1970-92.

FIGURES 1-14
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CABIN LAKE

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992
CALENDAR YEAR

EXPLANATION

X Measured value
Trend line

Cabin Lake
[lake level in feet above sea level]

Date Lake level Date Lake level Date Lake level Date Lake level
7-30-70 95.06 8-17-77 95.34 10-21-82 96.25 5-17-88 96.79
7-13-71 94.24 10-5-77 9541 6-1-83 96.45 10-5-88 96.43
10-13-71 93.99 5-11-78 94.18 10-4-83 95.54 5-16-89 95.23
6-22-72 94.45 10-20-78 92.96 5-15-84 94.68 9-12-89 95.09
9-28-72 94.40 5-22-79 93.66 10-18-84 93.99 5-16-90 98.45
10-18-73 94.29 10-10-79 94.88 6-5-85 094.43 9-12-90 99.43
10-15-74 93.02 5-6-80 96.54 9-17-85 94.36 5-22-91 98.44
10-13-75 94.06 10-9-80 96.96 5-14-86 95.75 9-2491 97.79
10-19-76 92.64 5-18-81 96.49 10-16-86 95.52 5-19-92 97.06
5-18-77 94.09 10-21-81 95.79 5-13-87 98.00 9-28-92 97.20
7-27-77 94.09 6-8-82 96.02 10-6-87 97.35

Figure 5. Water-level elevations of Cabin Lake, 1970-92.
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Island Lake
[lake level in feet above sea level]

Date Lake level Date Lake level Date Lake level Date Lake level
7-30-70 97.87 10-4-77 100.12 6-1-83 100.21 5-17-88 99.83
7-14-71 97.82 5-11-78 99.33 10-4-84 99.45 10-4-88 99.27
10-13-71 97.92 10-19-78 98.56 5-15-84 98.63 5-15-89 98.91
6-22-72 99.13 5.21-79 99.02 10-17-84 97.97 9-12-89 08.95
9-28-72 99.43 10-10-79 100.51 6-5-85 97.96 5-16-90 101.55
10-18-73 99.38 5-6-80 101.38 9-16-85 98.15 9-11-90 102.16
10-15-74 08.18 10-8-80 101.90 5-14-86 98.74 5-2391 101.95
10-13-75 08.96 5-19-81 101.25 10-16-86 99.02 9-24-91 101.54
10-19-76 08.12 10-22-81 100.71 5-13-87 100.65 5-20-92 100.96
5-18-77 09.48 6-7-82 100.31 10-5-87 100.21 9-28-92 100.78
8-5-77 99.85 10-20-82 100.37

Figure 6. Water-level elevations of Island Lake, 1970-92.
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9



DOGBONE LAKE
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Dogbone Lake
[lake level in feet above sea level]

Date Lake level Date Lake level Date Lake level Date Lake level
7-21-70 101.34 10-13-75 101.20 9-16-85 100.99 8-12-89 101.85
9-30-70 101.14 10-19-76 100.30 5-15-86 101.84 5-16-90 104.18
7-13-71 100.83 5-18-77 101.34 10-16-86 101.70 9-12-90 104.50
10-13-71 100.82 8-4-77 101.67 5-13-87 102.97 5-22-91 104.12
6-22-72 101.42 10-4-77 101.90 10-5-87 102.52 9-24-91 103.71
9-28-72 101.29 5-15-84 101.77 5-17-88 102.44 5-20-92 103.39
10-18-73 101.35 10-18-84 101.10 10-5-88 102.01 9-28-92 103.18
10-16-74 100.63 6-5-85 101.49 5-16-89 102.00

10

Figure 7. Water-level elevations of Dogbone Lake, 1970-92.
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Unnamed lake
[lake level in feet above sea level]

1 5 i 3. A 4 i i A A ' A n A A A e 2 i A A
1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992

Date Lake level Date Lake level Date Lake level Date Lake level
9-11-70 94.71 10-5-77 96.32 6-1-83 97.18 5-17-88 97.37
7-13-71 93.97 5-11-78 95.47 10-4-83 96.31 10-5-88 96.95
10-13-71 94.41 10-20-78 9433 5-15-84 95.83 5-16-89 96.37
6-22-72 94.87 5-22-79 95.18 10-13-34 95.08 9-13-39 96.14
9-28-72 95.08 10-10-79 95.83 6-4-85 95.56 5-16-90 99.19
10-18-73 94.79 5-6-30 97.40 9-17-85 95.02 9-12-90 99.59
10-15-74 93.62 5-19-8 97.38 5-14-86 96.25 5-23-91 99.07
10-13-75 95.09 10-21-81 96.84 10-16-86 96.45 9-24-91 98.54
10-19-76 93.60 6-8-82 96.83 5-13-87 98.11 5-19-92 97.92
5-18-77 95.50 10-20-82 97.12 10-6-87 97.60 9-29-92 9794
8-5-77 96.07

Figure 8. Water-level elevations of unnamed lake, 1970-92.
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BERNICE LAKE
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Bernice Lake
[lake level in feet above sea level]

Date Lake level Date Lake level Date Lake level Date Lake level
9-30-70 74.83 10-10-79 75.89 5-15-84 75.97 10-5-88 76.67
7-13-71 74.56 5-6-80 77.45 10-17-84 75.18 5-12-89 76.51
10-13-71 74.64 10-8-80 77.82 6-4-85 75.34 9-11-89 76.29
6-22-72 75.37 5-19-81 71.71 9-17-85 74.90 5-16-90 78.43
9-28-72 75.45 10-22-81 77.04 5-14-86 75.59 9-11-90 78.24
10-18-73 75.87 6-8-82 77.02 10-15-86 75.96 5-2391 78.00
10-15-74 74 .82 10-20-82 7695 5-13-87 77.56 9-24-91 77.69
10-13-75 75.46 6-1-83 77.08 10-6-87 77.08 5-19-92 77.79
10-20-76 74.79 10-4-83 76.23 5-17-88 77.19 9-28-92 77.39
5-18-77 75.98

Figure 9. Water-level elevations of Bernice Lake, 1970-92.
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Bernice Lake mean daily lake levels

[lake Ievels in feet above sea level; EOM, end of month ]

June to September 1977

Day June July Aug. Sept.
5 7585 7580 7595
10 75.84 7592 76.05
15 7581 7596 76.14
20 7577 7599 76.16
25 7587 7585 7598 7636

EOM 7586 7580 7598 7642

October 1977 to September 1978
[lake was ice affected November 5 to May 10; ---, missing record]

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
5 7639 7641 7647 7636 7635 7630 7622 - --- - 7571 7548 75.24
10 76.39 7642 7648 7638 7645 7630 76.23 --- 75.76 7568 7544 75.33
15 76.35 7645 7648 7634 7643 7628 76.23 - 75.77 7564 7541 75.38
20 7640 7649 7639 7636 7639 7626 7630 --- 75.80 75.61 7538 75.38
25 7638 7649 7640 7641 7639 7628 7632 - 7577 7563 7531 7538

EOM 7646 7647 7639 7638 7636 7626 7625 -- 7572 7557 7528 7536

October 1978 to September 1979
{lake was ice affected during winter; ---, missing record]

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
5 7535 7563 7583 7605 - 7581 7590 7578 7564 -  75.53
10 7541 7562 7598 76.02 -- --- 7580 7591 7570 7570 75.57 75.54
15 7538 7562 7595 7599 @ --- -~ 7580 7588 7564 7573 7560 7557
20 7547 7562 76.06 75.97 — - 7581 7586 7564 7576 75.63 75.62
25 7552 7574 7610 7599 - 7576 7586 7584 7567 7582 7561 7574

EOM 7563 7580 7609 7597 --- 7572 7591 7582 75.65 --- 75.57 75.80

Figure 9. Water-level elevations of Bemice Lake, 1970-92--Continued.
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Douglas Lake
{lake level, in feet, above sea level]

Date Lake level Date Lake level Date Lake level Date Lake level
7-30-70 106.70 5-11-78 108.36 6-6-83 109.36 5-16-88 109.00
7-13-71 106.77 10-20-78 107.61 10-4-83 108.52 10-4-88 108.50
10-13-71 106.95 5-22-79 108.25 5-15-84 108.42 5-15-89 108.40
6-23-72 107.58 10-9-79 108.64 10-17-84 107.84 9-12-89 108.34
9-28-72 107.73 5-6-80 109.92 6-5-85 108.11 5-15-90 110.64
10-18-73 107.76 10-8-80 110.20 9-17-85 107.90 9-11-90 110.58
10-13-75 108.37 5-18-81 109.84 5-14-86 108.62 5-22-91 110.23
10-19-76 107.34 10-21-81 109.32 10-15-86 108.49 9-2391 109.72
5-19-77 108.31 6-7-82 109.31 6-13-87 109.62 5-19-92 109.68
7-28-77 108.55 10-20-82 109.29 10-5-87 108.98 9-29-92 100.39
10-4-77 108.80

Figure 10. Water-level elevations of Douglas Lake, 1970-92.
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- Trend line

Wik Lake
[lake level in feet above sea level]

Date Lake level Date Lake level Date Lake level Date Lake level
9-30-70 104.71 5-11-78 106.77 6-1-83 107.98 5-16-88 107.46
7-13-71 105.17 10-19-78 106.19 10-4-83 107.29 10-4-88 107.06
10-13-71 105.73 5-21-79 106.95 5-15-84 106.77 5-15-89 106.70
6-23-72 106.54 10-10-79 107.26 10-17-84 106.22 9-12-89 107.02
9-28-72 106.72 3-6-80 108.54 6-4-85 106.31 5-15-90 109.52
10-18-73 106.60 10-8-80 109.03 9-16-85 106.59 9-11-90 109.50
10-15-74 105.81 5-18-81 108.46 6-14-86 106.83 5-22-91 109.12
10-13-75 107.04 10-21-81 108.26 10-15-86 107.32 9-23-91 108.76
10-19-76 106.16 6-7-82 108.01 5-16-87 108.24 5-20-92 108.46
5-18-77 107.50 10-20-82 108.18 10-5-87 107.74 9-28-92 108.22
10-4-77 107.82

Figure 11. Water-level elevations of Wik Lake, 1970-92.
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Georgine Lake
_ [lake level in feet above sea level]

Date Lake level Date Lake level Date Lake level Date Lake level
9-20-70 104.93 10-4-77 108.06 6-2-84 108.50 5-16-88 108.01
7-13-71 105.30 5-11-78 107.38 10-4-83 107.79 10-4-88 107.55
10-13-71 105.91 10-19-78 106.72 5-15-84 107.36 5-15-89 107.15
6-23-72 106.83 5-21-79 107.33 10-17-84 106.78 9-12-89 107.38
9-28-72 107.02 10-10-79 107.66 6-4-85 106.80 5-15-90 109.62
10-18-73 107.05 5-6-80 109.02 9-16-85 106.94 9-11-90 109.89
10-15-74 106.29 10-8-80 109.43 5-14-86 107.35 5-2291 109.57
10-13-75 107.39 5-18-81 108.99 10-15-86 107.69 9-2391 109.19
10-19-76 106.74 10-21-81 107.71 5-13-87 108.67 5-20-92 108.96
5-18-77 107.83 6-7-82 108.47 10-5-87 108.21 9-29-92 108.69
8-4-77 107.95 10-20-82 108.61

Figure 12. Water-level elevations of Georgine Lake, 1970-92.
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Daniels Lake
[lake level in feet above sea level]

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992

Date Lake level Date Lake level Date Lake level Date Lake level
9-30-70 86.02 5-21-79 86.38 5-15-84 85.94 10-4-88 87.06
7-13-71 85.98 10-10-79 86.04 10-17-84 85.84 5-15-89 87.00
10-13-71 86.30 5-6-80 86.08 6-4-85 86.31 9-12-89 87.20
10-14-75 86.69 10-8-80 86.49 9-16-85 86.08 5-15-90 87.04
10-20-76 86.59 5-18-81 85.90 5-15-86 86.44 9-11-90 87.07
5-20-77 86.92 10-21-81 86.24 10-18-86 86.86 5-22-91 87.04
8-4-77 86.54 6-7-82 86.10 5-13-87 86.29 9-23-91 87.01
10-4-77 86.86 10-20-82 86.34 10-5-87 86.31 5-20-92 87.05
5-11-78 86.37 6-1-83 836.27 5-16-88 87.31 9-29-92 86.90
10-19-78 86.07 10-4-83 85.90

Figure 13. Water-level elevations of Daniels Lake, 1970-92.
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PRECIPITATION, IN INCHES

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992
CALENDAR YEAR

Figure 14. Annual precipitation at Kenai Municipal Airport (Data from National Oceanic and
Atmospheric Administration’s National Climatic Data Center, annual summaries.)

18 Levels of Lakes in the North Kenai Area, Alaska, 1970 to 1992



