



















































































































































































Table 14.--Gage height and discharge for flood of November 1985
at gaging station Monongahela River at Elizabeth, Pa.
(Site No. 153)

[ft = feet; ftals = cubic feet per second]

Gage
Date Time height Discharge
(L) (££3/5)

October 31---------- 0200 1.98 2,160
1100 1.90 1,950

1200 1.78 1,650

1600 1.82 1,750

2200 1.63 1,280

2400 1.90 1,950

November 1--~==---=-- 0500 2.21 2,830
1200 1.72 1,505

1500 1.60 1,210

1800 1.92 2,010

2400 2.46 3,610

November 2--~-------- 0400 2.62 4,170
1400 1.75 1,580

1500 1.89 1,930

2400 2.46 3,610

November 3--~-------- 0300 3.10 6,070
0700 3.02 5,690

1200 2.18 2,740

1800 1.71 1,480

2000 1.91 1,980

2400 2.37 3,320

November 4-------- -- 0700 3.08 5,980
0900 3.90 10,400

1200 4.67 15,400

1500 5.22 18,400

1800 5.54 21,700

2000 5.95 25,300

2300 7.40 38,400

2400 7.75 41,800

November 5---------- 0200 8.60 49,900
0400 10.00 63,000

0500 10.50 67,500

0800 12.90 89,100

1100 15.20 110,000

1300 16.70 123,000

1400 17.73 131,000

1600 189.52 145,300

1800 21.07 158,000

2000 22.15 166, 000

2200 22.89 172,000

2400 23.39 176,000

November 6---------- 0100 23.52 177,000
0200 23.60 178,000

0300 23.59 178,000

0400 23.53 177,000

0500 23.34 176,000

0700 22.81 172,000

1000 21.61 162,000

1200 20.56 154,000

1400 19.42 146,000

1600 18.24 135,000

1800 17.06 126,000

2000 15.96 117,000

2200 14,97 108,000

2400 14.06 98,700

November 7---------- 0400 12.48 85,300
0700 11.69 78,200

1200 10.78 70,000

1600 10.08 63,700

2000 9.28 56,300

2400 8.75 51,300

November 8---------- 0400 8.57 49,600
0600 8.17 45,800

0700 8.24 46,500

0900 8.20 46,100

1100 7.90 43,200

1800 7.53 39,600

2400 7.17 36,200
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Table 14.--Gage height and discharge for flood of November 1985
at gaging station Monongahela River at Elizabeth, Pa.
(Site No. 153)--Continued

{ft = feet; £tsls = cubic feet per second]

Gage
Date Time height Discharge
(£L) (£t3/3)

November 9---------- 0200 6.98 34,600
1100 6.86 33,400

1300 6.71 32,100

2200 6.59 31,000

2300 6.07 26,400

2400 5.99 25,700

November 10--------- 0600 6.38 28,100
1100 6.38 28,100

1200 6.17 27,200

1500 6.34 28,700

2400 6.10 26,600

November 1l--------- 0300 5.63 22,500
0600 5.76 23,600

0800 5.60 22,200

1300 5.60 22,200

1400 5.84 24,400

2300 5.74 23,500

2400 5.55 21,800

November 12--------- 0200 5.22 18,400
1200 5.86 24,500

1500 5.85 25,300

1800 5.76 23,600

2400 6.10 26,600

November 13--------- 0200 6.10 26,600
0500 5.76 23,600

1200 5.55 21,800

1400 5.30 20,000

2200 4.85 16,600

2400 5.01 17,800

November 1l4--------- 0300 5.34 20,300
0700 5.48 21,400

1000 5.389 20,600

1300 5.50 21,400

2200 5.55 21,800

2400 5.85 25,300

November 15----=---- 0300 6.20 27,500
1200 6.42 29,500

2000 5.81 25,000

2400 5.96 25,400

November 16--------- 1200 7.18 36,400
2400 7.37 38,100

November 17--------- 1200 6.84 33,200
2400 5.86 24,500

November 18--------- 1200 4.43 13,700
2000 4.10 11,600

2400 4.51 14,300
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Maryland

Flooding in Maryland was more widespread than in Pennsylvania, but
generally less severe. Except for some incidental flooding caused by high
tides in the coastal regions, flooding in Maryland was confined mainly to
the Potomac River basin. This flooding, however, created some serious
problems all the way from the headwaters of the Potomac, on the North
Branch, to Washington, D.C. The most serious flooding occurred in the
headwaters of the North Branch and on the mainstem Potomac River downstream
from confluences with major tributaries from the south which drained the
severely flooded regions of West Virginia and Virginia. The major flooding
in the headwaters occurred upstream from Bloomington Lake, which was very
effective in preventing more severe flooding downstream. Significant
flooding did occur in the Youghiogheny River basin in Maryland, but it did
not cause widespread damage.

At three gaging stations in the Potomac River basin in Maryland, the
peak discharges exceeded 100-year recurrence intervals, and at two of those
stations the peaks set new records of magnitude. At the gaging station
North Branch Potomac River at Steyer, the peak flow, 11,500 ft3/s,
exceeded the previous maximum of 11,300 ft3/s, though barely, from records
available since 1956. The peak flow farther downstream at North Branch
Potomac River at Kitzmiller, 50,400 ft3/s, exceeded the previous maximum,
33,400 ft3/s (from records since 1949), by 51 percent. The peaks at both
of these sites exceeded 100-year recurrence intervals. The peak discharge
at Potomac River at Paw Paw also exceeded the 100-year recurrence interval
with a discharge of 235,000 ft3/s, which approached the previous maximum
of 240,000 ft3/s recorded in 1936. The gaging station at Paw Paw is
downstream from the confluence of the North Branch and South Branch Potomac
River. The flood peak at Paw Paw came primarily from the extreme flooding
on the South Branch, in West Virginia, with relatively little contribution
from the North Branch. The North Branch peak was effectively attenuated by
Savage River Dam and Bloomington Lake downstream from the gaging station at
Kitzmiller. A discharge hydrograph for the flood at Potomac River at Paw
Paw is shown in figure 32, and daily discharge data are given in table 15.

Only one extraordinary peak was recorded in Maryland in the
Youghiogheny River basin. That peak, 11,700 ft3/s, at Youghiogheny River
near Oakland, had a recurrence interval of 50 years and was exceeded, but
only slightly, by the previous maximum, 11,800 ft3/s, from records since
1941.

Considerable damage occurred in Maryland as a result of the flood of
November 1985, particularly along the main stem Potomac River. However, the
damage was relatively minor compared to that inflicted on the other three
States. One fatality was attributed to the flooding in Maryland, and damage
was estimated at $5 million, plus another $16 million from tide-related
coastal flooding (Maryland Emergency Management and Civil Defense Agency,
written commun., 1986).
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Figure 32.-- Discharge at gaging station Potomac River at Paw Paw, W. Va,

(Site No. 15), October 31 - November 15, 1985.
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Table 15.--Daily mean discharge for flood
of November 1985 at gaging station
Potomac River at Paw Paw, W. Va.
(Site No. 15)

[Equivalent gage heights not given; stage
affected by backwater; ft = feet;
ft3/s = cubic feet per second]

Mean

Date discharge
(£t3/s)
October 31l---------- 1,260
November 1l---------- 1,210
p J 1,220
K T 2,400
bomeee oo 13,400
November 5---------- #113,000
G- 125,000
/AR 28,900
8--eemeee- 20,700
R 15,100
November 10--------- 12,100
11-----mm=- 10,700
12------- - 9,400
13--------- 7,570
1b4-cconma-n 6,100
November 15--------- 5,440

2 peak discharge (instantaneous maximum) occurred
November 5, 235,000 ft3/s; gage height = 53.6 ft.

The towns of Hancock and Point of Rocks were partially inundated by the
flooding along the Potomac River. Smaller communities along the North
Branch in the headwaters, such as Gorman, experienced significant damage. A
public school building in the town of Oldtown, near the confluence of the
North and South branches, was severely damaged, with losses estimated at
$1.5 million.

In the upper reaches of the North Branch Potomac River, two reservoirs
effectively reduced the flooding and related damage downstream, particularly
in the vicinity of Cumberland. Bloomington Lake on the main stem North
Branch and Savage River Dam on Savage River functioned to prevent damage to
Maryland and West Virginia estimated at $142 million (combined) by the U.S.
Army Corps of Engineers (Federal Emergency Management Agency, 1985c).
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SUMMARY

Heavy rains over the period October 31-November 6, 1985 (related to
Hurricane Juan), caused major flooding over a large region of West Virginia,
Virginia, Pennsylvania, and Maryland. Totals in excess of 10 in. of rain
were recorded over much of the region.

As a result, the greatest floods on record occurred at many locations
in each of the following major river basins: Potomac, James, Roanoke,
Monongahela, and Kanawha. A summary of flood-peak data from 190 sites,
including previous maximums and recurrence intervals, is given in table 16.
At 40 streamflow-gaging stations in the region, recorded peak discharges
were more than 50 percent greater than the previous maximums. At 63 gaging
stations, the peaks equaled or exceeded 100-year recurrence intervals.

Extremely damaging floods occurred along the Cheat and South Branch
Potomac Rivers. Some towns, such as Albright and Parsons, W. Va., were
practically destroyed. The cities of Roanoke and Lynchburg, Va., on the
Roanoke and James Rivers, respectively, were also extremely hard hit;
property damage in the Roanoke-Salem area alone was estimated at $440
million. Property damage over the four-State affected region was estimated
at $1,400 million, excluding tide-related coastal damage. There were 62
fatalities caused by the flooding. Countless homes, bridges, and other
facilities were destroyed or badly damaged.

The operation of flood-control projects in several river basins
resulted in significant reductions in the damage that occurred. Reservoirs
in the Potomac, James, Monongahela, and Kanawha River basins functioned to
attenuate the downstream flood peaks materially. Damage was reported to
have been reduced by $135 million in West Virginia alone.

Regardless of how thorough a documentation is made of a disaster such
as this flood, the impact cannot be adequately described in terms of deaths,
monetary cost, and inconvenience. It needs also to be described in terms of
the incredible power of nature and in terms of human endurance and damaged
lives. To address these issues adequately is beyond the scope of this
report. Nonetheless, there remains a valid need to document this flood
disaster for posterity in hopes that the information will be used somehow to
lessen the destruction more significantly the next time the forces of nature
coalesce with such energy.
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GLOSSARY

Acre-foot (acre-ft). The volume of water required to cover 1 acre to a
depth of 1 foot. It equals 43,560 ft3 (cubic feet), 325,851 gal
(gallons), or 1,233 m® (cubic meters).

Contents. The volume of water in a reservoir or lake. Content is computed
on the basis of a level pool or reservoir backwater profile and does not
include bank storage.

Convection cloud. A cloud which owes its vertical development, and possibly
its origin, to convection.

Cubic feet per second (ft3/s). A rate of discharge. One cubic foot per
second is equal to the discharge of a stream of rectangular cross
section 1 foot wide and 1 foot deep, flowing at an average velocity of 1
ft/s (foot per second). It equals 28.32 L/s (liters per second) or
0.02832 m®/s (cubic meters per second).

Cubic feet per second per square mile [(ft3/s)/mi2?]. The average number
of cubic feet per second flowing from each square mile of area drained
by a stream, assuming that the runoff is distributed uniformly in time
and area. One (ft%/s)/mi? is equivalent to 0.0733 (m3/s)/km?

(cubic meters per second per square kilometer).

Drainage area of a stream at a specific location. The area, measured in a
horizontal plane, bounded by topographic divides. Drainage area is
given in square miles (mi?). One square mile is equivalent to
2.590 km? (square kilometers).

Equivalent gage height. The water-surface elevation corresponding to a
discharge given as a mean (as in daily mean discharge). Equivalent gage
height is given in feet (ft), see gage height.

Flood. Any high streamflow that overtops natural or artificial banks of a
stream and overflows onto land not usually underwater, or ponding caused
by precipitation at or near the point where it fell.

Flood peak. The highest value of the stage or discharge attained by a
flood.

Flood profile. A graph of the elevation of water surface of a river in a
flood--plotted as ordinate, against distance--plotted as abscissa.

Flood stage. The approximate elevation of the stream when overbank-flooding
begins.

Front. The interface or transition zone between two airmasses of different
density.

Gage height. The water-surface elevation referred to some arbitrary gage

datum. Gage height commonly is used interchangeably with the more
general term "stage." Gage height is given in feet (ft).
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GLOSSARY- -Continued

Gaging station. A particular site on a stream, canal, lake, or reservoir
where systematic observations of gage height or discharge are made.

Isohyet. A line drawn on a map connecting points receiving equal rainfall.

Jet stream. High-velocity strong winds concentrated within a narrow stream
high in the atmosphere.

Miscellaneous site. A site where data pertaining only to a specific
hydrologic event are obtained.

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."

Recurrence interval. As applied to flood events, recurrence interval is the
average number of years within which a given flood peak will be exceeded
once.

Runoff. That part of the precipitation that appears in surface streams.

Stage. Water-surface elevation referred to some arbitrary datum, see gage
height.

Time of day is expressed in 24-hour time. For example, 12:30 a.m. is 0030
hours; 1:00 p.m. is 1300 hours.

Water year. The period beginning October 1 and ending September 30 of the
following calendar year, designated by the calendar year in which it
ends. For example, the water year 1986 begins October 1, 1985, and ends
September 30, 1986.
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