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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
Length
inch (in.) 254 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
square mile (mi?) 2.590 square kilometer
Volume
cubic foot (ft) 0.02832 cubic meter
million gallons (Mgal) 3,785 cubic meter
billion gallons (Bgal) 3.785x 10° cubic meter
Flow rate
cubic foot per second (ft*/s) 0.02832 cubic meter per second
cubic foot per second
per square mile [(f*/s)/mi?] 0.01093 cubic meter per second per square kilometer

degrees Fahrenheit (° F)

Air Temperature

°C=5/9 (° F-32)

degrees Celsius (° C)

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 Sea Level Datum of 1929.
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DISCHARGE, IN CUBIC FEET PER SECOND

DISCHARGE, IN CUBIC FEET PER SECOND
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Figure 16. Discharge hydrographs for selected gaging stations in the Catskill Mountain region, N.Y., January
18-21, 1996. (Locations are shown in fig. 10; station names are given in table 5 at end of report.)
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DISCHARGE, IN CUBIC FEET PER SECOND

A. CANNONSVILLE RESERVOIR

B. PEPACTON RESERVOIR
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Figure 18. Inflows to Cannonsville and Pepacton Reservoirs during January 19-21, 1996. (Locations are shown

in fig. 10.)

reservoirs attenuate and delay flood peaks is a
function of available storage at the onset of flooding;
the reservoirs have no provision for planned
regulation of floodflows, and the amount they are able
to divert through water-supply tunnels is
inconsequential in relation to flood volumes. Inflows
to these two reservoirs were computed from hourly
reservoir-level data provided by the New York City
Department of Environmental Protection. A 3-hour
moving average was applied to the inflows to smooth
the effects of wind and seiche on the reservoir levels;
the resulting hydrographs are shown in figures 18A
and 18B. Hydrographs for USGS streamflow gaging
stations on the main streams entering each reservoir
are included for comparison. Outflows are noted on
each illustration and were held at relatively
insignificant amounts because nearly all the inflow
was stored during January 19-21. The peak inflow to
Pepacton Reservoir (fig. 18B) (greater than 50,000
ft3/s) occurred at 7:00 p.m. on January 19; the outflow
at that time was about 1,800 ft%/s. Without the
reservoir storage, communities downstream from the
reservoirs would have experienced far greater
flooding and much more damage and destruction. By
the end of January, Pepacton Reservoir was nearly
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full (91 percent of capacity), and Cannonsville
Reservoir had already begun to spill (table 2). The
total amount of floodwater stored (95.5 Bgal) in the
Catskill Mountain part of the New York City
Reservoir system (all reservoirs listed in table 2,
excluding the Croton system in Westchester County)
during January 18-23, 1996 (most during January 19-
20) was enough water to supply the 6.9 million New
York City residents for 3.5 months (D. Lumia, U.S.
Geological Survey, written commun., 1997).

Flood Profiles of Schoharie Creek

Floodmarks (flood-crest stages) were obtained
along an 83-mi reach of Schoharie Creek from the
headwaters (near Hunter) to the mouth (near Fort
Hunter) to help document and evaluate the extent and
severity of the flood. A generalized profile of the entire
study reach showing the floodmarks, low-water
profile, and locations of major communities is given in
figure 19; a map showing the location of USGS
streamflow gaging stations, communities, and major
geographic features along Schoharie Creek is given in
figure 20.

After the January 19-20, 1996 flood, the U.S.
Geological Survey surveyed high-water marks along
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Figure 21. Water surface profiles of Schoharie Creek during the flood of January 19-20, 1996.
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Figure 21. (continued) Water-surface profiles of Schoharie Creek during the flood of January 19-20, 1996.
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Figure 21. (continued) Water-surface profiles of Schoharie Creek during the flood of January 19-20, 1996.
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Figure 21. (continued) Water-surface profiles of Schoharie Creek during the flood of January 19-20, 1996.
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Figure 21. (continued) Water-surface profiles of Schoharie Creek during the flood of January 19-20, 1996.
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Figure 21 (continued) Water-surface profiles of Schoharie Creek during the flood of January 19-20, 1996.
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Figure 21 (continued) Water-surface profiles of Schoharie Creek during the flood of January 19-20, 1996.
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Figure 21. (continued) Water-surface profiles of Schoharie Creek during the flood of January 19-20, 1996.
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the creek at 25 bridges, 2 dams, and 6 USGS gaging
stations. The 54 marks were later referenced to
National Geodetic Vertical Datum of 1929 (sea level)
and are plotted with those from the floods of April
1987 and October 1955 in figure 21. The locations
(river mile) of bridges, dams, and elevations of the
low-water-surface profile were obtained from USGS
topographic maps. Low-chord and road elevations of
bridges were measured in the field or obtained from
New York State Department of Transportation.

Several floodmarks were obtained during January
1996 and April 1987 (Zembrzuski and Evans, 1989)
upstream and downstream from bridges, but for
clarity, only two marks are shown at most bridges in
figure 21. All surveyed marks from the October 1955
flood are shown (Bogart, 1960).

The flood profiles shown in figure 21 indicate that
the January 1996 flood elevations were generally
higher than those of April 1987. One exception is at
the New York State Thruway (Interstate 90) bridge at
river mile 1.2, where the flood elevation at the
upstream side of the bridge during the April 1987
flood was nearly 3 ft higher than that found after the
January 1996 flood. This bridge collapsed during the
April 1987 flood, and claimed 10 lives. The physical
and hydraulic characteristics of the replacement bridge
resulted in less backwater (lower flood water-surface
elevation) during the more severe 1996 flood.
Replacement or refurbishment of several other bridges
along the study reach since the April 1987 flood makes
comparisons with the 1996 flood difficult. At many
locations, the flood elevations from the October 1955
flood are comparable to those of the January 1996
flood.

SUMMARY

Precipitation from a strong storm during January
18-20, 1996, combined with unseasonably warm
temperatures that caused rapid snowmelt, resulted in
extensive flooding throughout New York State.
Damages to highways, bridges, and private property
exceeded $100 million. The storm and flooding
claimed 10 lives, stranded hundreds of people,
destroyed or damaged thousands of homes and
businesses, and closed hundreds of roads. Forty-one
counties in New York were declared Federal disaster
areas. The most severely affected region was within
and surrounding the Catskill Mountains in

southeastern New York. Damages and losses within
Delaware County alone exceeded $20 million.

More than 4.5 in. of rain falling on as much as 45
in. of melting snow in the Catskill Mountain region
during January 18-19 resulted in major flooding
throughout the region. Flooding in other parts of the
State was significant but less severe than that in
southeastern New York. Ice and debris jamming at
culverts and bridges contributed to the flooding in
many areas. The most destructive flooding occurred
along the Schoharie Creek and the East and West
Branches of the Delaware River. New peak discharges
of record occurred at 57 USGS streamflow gaging
stations throughout New York. Maximum discharges
at 15 sites, most within the Schoharie Creek and
Delaware River basins, had recurrence intervals equal
to or greater than 100 years.

Reservoirs throughout New York, but particularly
those within the Catskill Mountain region, stored
significant amounts of floodwater, resulting in several
sharply reduced peak discharges downstream. The
New York City reservoir system (excluding the Croton
System in Westchester County) stored 95.5 Bgal of
floodwater (mostly during January 19-20), enough to
supply the 6.9 million city residents for 3.5 months.

Peak water-surface elevations were obtained
along an 83-mi reach of Schoharie Creek to help
document the flooding throughout the area. The
profiles indicate that the January 1996 flood elevations
were generally higher than those of April 1987 and
were similar to those of the October 1955 flood. One
exception was at the New York State Thruway bridge
(Interstate 90), where the January 1996 floodwater-
surface upstream from the bridge was nearly 3 ft lower
than that found after the April 1987 flood, when the
bridge collapsed, killing 10 people.
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FOOTNOTES FOR TABLE 5

Significant regulation and(or) storage possible in lakes and reservoirs upstream from site provides
possible attenuation of peak discharge

Mean sea level

Maximum daily value

From floodmark

About

Ice-jam release

Ice jam (backwater from ice)

Different site and datum than most recent

Prior to current degree of regulation

From gage at Spier Falls

Affected by dam failure

Calculated by indirect methods

Undetermined amount of flow bypassing bridge at gage

From U.S. Army Corps of Engineers

Tide affected

Different datum than most recent

From National Weather Service

Different site than most recent

Affected by backwater from downstream lake or river

Drainage area = 263,700 miZ

International Great Lakes Datum

From records of Village of Attica

From records of City of Batavia

Does not include a discharge of 4,320 ft*/s estimated by U.S. Army Corps of Engineers to have
bypassed gage

From New York State Department of Transportation

Gage height from at least 200 ft upstream from gage

2.8 mi upstream (drainage area = 156 mi2)

From marks at railroad bridge near present gage

Recurrence intervals for peak discharges at sites on streams with significant regulation or storage
were calculated from statistical analyses of annual peak discharges during the regulated period. No
adjustments were made for the amount of available storage in the reservoirs before or during
floods, nor for changes in regulation procedures during the period of regulation. Other studies,
such as flood-insurance studies, and other procedures, can be checked for alternative methods for
determining peak discharge recurrence intervals at these sites. Many of the peak discharges were
estimated because of ice conditions and ice jamming at these sites; thus, the values could be
significantly in error.
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