Lake Hopatcong

Background Information Relative to Water Level Management

Revised 4/30/10

Conversion Factors:
1 square mile = 640 acres

1 acre = 43,560 square feet

1 inch = .083 feet

1 day = 86,400 seconds

1 cubic foot = 7.48 gallons

1 cubic foot per second (CFS) = .65 million gallons per day (MGD)

1 MGD = 1.56 CFS

Note: We would like to express all flow values as CFS in the plan to avoid confusion

Lake Hopatcong Surface Area - source

2658 acres – Lake Hopatcong Commission
2,658 * 43,560 sq.ft. / acre = 115,782,480 sq. ft.
Lake Hopatcong Watershed Area (to dam) – source

25.3 square miles – United States Geological Survey

16,192 acres = 25.3 sq. mi. * 640 acres / sq. mi. (includes surface area of the lake)
Lake Musconetcong Surface Area - source
315 acres - NJDEP Lakes coverage based on 2002 land use coverage – (GIS Calculated Area)

Lake Musconetcong Watershed Area (to dam) – source
29.7 square miles – United States Geological Survey

19,008 acres = 29.7 sq. mi. * 640 acres / sq. mi. (includes the surface area of both lakes)
2,816 acres = 19,008 – 16,192 (Musconetcong drainage area below Lake Hopatcong)

Average Monthly Precipitation – Source: Average of data from Oak Ridge Reservoir, Long Valley, and Hopatcong
Note period of record is 1971-2000, only Oak Ridge and Long Valley are certified stations

January = 4.18 / February = 3.14 / March = 4.21 / April = 4.29 / May = 4.64 / June = 4.61

July = 4.57 / August = 4.33 / September = 4.86 / October = 4.02 / November = 4.07 / December = 3.70

March – May = 4.38 inches / month
June – August = 4.50 inches / month
September – November = 4.32 inches / month
Average Pan Evaporation Losses – Source: NOAA 1994-1997 at Canoe Brook Reservoir as reported SESI Consulting Engineers, 1999

May = 5.51 inches

June = 6.17 inches

July = 6.4 inches

August = 5.63 inches

September = 4.15 inches

Rainfall vs. Lake Elevation – observations March 7 – May 2, 2009 from USGS gages at Lake Hopatcong

4 inches of rainfall through the period caused an 18 inch rise in surface elevation (outflows were reduced below 12 CFS)

1 inch of rainfall = 4 inches of Lake elevation (not including evaporation losses)

Note: Need to verify during summer
Lake Elevation Response to 12 CFS discharge (disregarding evaporation and precipitation)
12 CFS * 86,400 seconds/day = 1,036,800 cu.ft./day

1,036,800 cu ft. / 115,782,480 sq.ft. = .01 ft./day = .12 inches per day = 3.6 inches per month
.083 feet (1 inch) * 115,782,480 sq.ft. = 9,609,946 cu.ft.

9,013,391 cu.ft. / 1,036,800 cu.ft = 9.27 days to lower one inch
Maximum Discharge Rate and Lake Elevation Response

Flood elevation = 4 feet on stream gage – USGS web site

8.2 CFS = 1.15 feet on stream gage

12 CFS = 1.26 feet on stream gage – current Lake Hopatcong Water Level Management Plan
75 CFS = 2.27 feet on stream gage

120 CFS = 2.76 feet on stream gage – observation 12/30/2009 USGS web site
292 CFS @ 4 feet gage height
292 CFS * 86,400 = 25,228,800 cu. ft. per day

25,228,800 cu.ft. / 115,782,480 sq. ft. = .22 feet per day

.22 feet * 12 inches = 2.64 inches per day
26 inches / 2.64 inches = 9.84 days

4.32 inches (precip) * 4 inches (lake rise) = 17.28 inches
17.28 inches / 2.64 inches = 6.52 days

Total Days to lower 26 inches at 4 feet on gage = 16.36 days
60 inches / 2.64 inches per day = 22.72 days
4.32 inches of precip * 4 inches lake elevation = 17.28 inches
17.28 inches / 2.64 inches per day = 6.52 days

Total Days to lower 60 inches at 4 feet on gage = 29.24 days
