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FLOODS ON SCHUYLKILL RIVER
FROM CONSHOHOCKEN TO PHILADELPHIA
PENNSYLVANIA

Introduction. —This report presents hydrologic data for
evaluating flood conditions to minimize flood damage in the
economic development of the Schuylkill River flood plain
from Conshohocken to Philadelphia. The data present a tech-
nical basis for making sound decisions concerning the use of
flood-plain lands.

The approximate areas inundated by the floods of August
24, 1933, and August 19, 1955, are shown on a topographic
map. The reach covered extends downstream along the
Schuylkill River from Plymouth Dam in Conshohocken (mile
21.0 upstream from the mouth)to the point where Wissahick-
onCreek enters the Schuylkill River at City Line Avenue in
Philadelphia (mile 13.0 upstream from the mouth).

The Schuylkill River in its lower reaches consists of a series
of pools behind dams originally built in conjunction with the
Schuylkill Canal. Much of the river between Conshohocken
and Philadelphia is in backwater at low stages from Fairmount
and Flat Rock Dams. The channel of the Schuylkill River
in the same reach is flanked by rather steep and high banks.
At low and medium stages there is no flooding, but at high
stages there is extensive flooding of industrial plants at Con-
shohocken and on the island between the Schuylkill River
and canalin Manayunk. At high stages there is also flooding
of houses and summer cottages along the Schuylkill River in
the Shawmont section of Philadelphia and in Miquon and
Gladwyne in Montgomery County.

Flood history. —The highest flood of record on the lower
Schuylkill River was that of October 4, 1869. The next high-
est was the flood of September 2, 1850, which was the highest
of record on the middle reach of the Schuylkill River. Flood
data are based on records both published and unpublished by
the U.S. Geological Survey; Water Supply Commission of
Pennsylvania; Department of Forests and Waters, Common-
wealth of Pennsylvania; Corps of Engineers, U.S. Army;
W ater Department, City of Philadelphia;and from information
furnished by local business firms and residents.

The height of a flood is usually stated in terms of the gage
height or stage at a gaging station which is the elevation of
the water surface above a selected datum plane. In this re-
port elevations are expressed in feet above mean sea level,
datum of 1929. Only for the U.S. Geological Survey gage at
Fairmount Dam in Philadelphia are gage heights used, and
these can be converted to elevations above mean sea level
by adding 5.74 feet to the gage height.

The irregular distribution of flood events is illustrated by
figure 1 showing gage heights of known floods exceeding
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FIGURE 1.—Floods above 12.0-foot gage height, Schuylkill River
at Philadelphia, Pa., 1932-64, and historical floods of 1869 and
1902.

12.0 feet at the Fairmount Dam gage in Philadelphia for the
period 1932-64. The 1869 and 1902 floods are shown for
comparative purposes.

Flood frequency.—There were no active gaging stations
within the study reach; therefore, it was decided to develop
a flood-frequency relation for the Schuylkill River at the
Fayette Street bridge in Conshohocken (mile 20.5). This
site is in one of the areas of major flood damage within the
study reach. The flood-frequency relation was prepared
using the regional curves defined by Tice (1958) for the main
stem of the Schuylkill and Delaware Rivers. The curve was
compared with a correlation of flood elevations at Consho-
hocken against frequencies obtained from the Fairmount Dam
gage in Philadelphia, 11.8 miles downstream. The results
were reasonably consistent. The flood-frequency relation for
the Schuylkill River at Conshohocken is shown in figure 2.
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FIGURE 2.—Frequency of floods on Schuylkill River at Consho-
hocken, and modified curve showing reduced flood elevations
due to magor flood-control structures planned for the Schuylkill
River.

Because the accuracy of the flood-frequency relation de-
creases as the recurrence interval becomes longer, extrapo-
lation of flood-frequency curves is not recommended.

Recurrence interval. —As applied to flood events, recur-
rence interval is the average interval of time within which a
given flood will be equaled or exceeded once. The recurrence
interval does not imply periodicity. For floods having recur-
rence intervals greater than 10 years, the recurrence interval
is virtually inversely related to the chance of a given flood
being equaled or exceeded in any one year. Thus, the 25-
year flood has a 4-percent (1 in 25) chance of being equaled

0

or exceeded in any one year. The general relation between
recurrence interval and flood elevation on the Schuylkill Riv-
er at Conshohocken is tabulated below. Historical floods
corresponding to the listed recurrence intervals are also
shown.

Recurrence | Elevation above . ,
interval e ) Historical flood that corresponds
(years) (feet) with indicated recurrence interval
200 61.7 Oct. 4, 1869
100 60.2 Feb. 28, 1902
50 59.2 Aug. 24,1933
25 58.0 Aug. 19, 1955
15 57.2 July 9, 1935
10 56.5 Sept. 12, 1960
5 56.1 Nov. 22, 1952
2.33 53.3 -

Flood profile. —The flood-frequency relation curve defines
the flood likelihood at the Fayette Street bridge in Consho-
hocken only. To provide information at other sites through-
out the reach, profiles of floods along the Schuylkill River
(fig. 3) have been constructed from high-water marks and
from information provided by local residents. River distances
used in the profiles and throughout the report are river miles
upstream from the mouth of the Schuylkill River as used by
the Corps of Engineers, U.S. Army, and by the U.S. Geo-
logical Survey.

Profiles are shown for five floods. The low water of Octo-
ber 9, 1964, is shown for comparative purposes. The highest
flood of record, October 4, 1869, is shown; also the flood of
February 28, 1902, and three more recent floods, August 24,
1933, July 9, 1935, and August 19, 1955. The floods of Au-
gust 24, 1933, and August 19, 1955, are the most fully defined
by high-water marks. The flood of July 9, 1935, was selected
as an example of a low flood, but one severe enough for
people to note high-water marks. Because only a single high-
water mark was obtained for the flood of September 2, 1850,
no profile of this flood is shown.

At flood stages the Plymouth Dam is, for all practical pur-
poses, drowned out although there is undoubtedly a great deal
of turbulence at the dam. Even at the highest stages, Flat
Rock Dam is too high to be drowned out; there is some flat-
tening of the water surface behind the dam due to pooling.

At high stages there appears to be a constriction near the
Green Lane bridge and Reading Railway bridge in Manayunk.
A considerable drop in flood elevation through the bridges
was indicated from high-water marks of both the 1933 and
the 1955 flood.

Extent of flooding. —The boundaries of inundation shown
on the map were determined by field investigation in 1964
for the floods of August 24, 1933, and August 19, 1955. In-
undated areas shown on tributaries are those that would be
flooded by backwater from the Schuylkill River only. More
severe flooding on the small streams than that shown could
result from heavy local thunderstorms. The boundaries of
inundation for a flood of any size can be determined by loca-
ting the ground position of the water--surface elevations in-
dicated by the appropriate flood profile shown in figure 3.

In general, floods greater than that of August 24, 1933,
will cause little additional areal inundation, but will cause a
greater depth of flooding and higher currents with a corres-
ponding increase in damage.

Depth of flooding. — The depth of flooding can be estimated
by subtracting the ground elevation from the water-surface
elevation obtained from the profile at the same point. The
approximate ground elevation can be determined from infor-
mation indicated by contours on the map, although more ac-
curate elevations can be obtained by leveling to nearby bench
marks. A general idea of the depth of flooding at a given
site can also be obtained by examining the nearest cross sec-
tion of the ten illustrated in figure 4.

In the reaches upstream from the dams there may be con-
siderable variation in depth of flooding depending upon how
much culm (coal dust sediment) has accumulated at the time
of the flood. In the reach between the Fayette Street bridge
in Conshohocken and Flat Rock Dam, examination of the pro-
files for the various floods indicates that the August 19, 1955,
flood was lower than would be expected in comparison with
other floods. The author believes that the lowering was due
to the fact that the pool behind Flat Rock Dam had been
dredged just before the 1955 flood, whereas the 1933 flood,
and other floods followed periods of considerable accumula-
tion. Although in recent years closing of many mines and
construction and operation of impounding and desilting basins
by the Schuylkill River Restoration Project have reduced the
effect of culm deposits, the deposits and dredging of the de-
posits have had and will continue to have a considerable effect
on the depth of flooding along the Schuylkill River.

Future conditions.—The flood-elevation data in this atlas
are based on river-channel conditions existing prior to 1964.
Bank and channel conditions may change; bridges, dikes, or
dams may be built, channels may be dredged or straightened,
thereby changing the extent of future flooding.

The Corps of Engineers, U.S. Army, has made studies on
the modification of flood elevations on the Schuylkill River
that can be expected from operation of the proposed Blue
Marsh flood-control reservoir on Tulpehocken
Creek. This modification has been applied to the flood-fre-
quency studies for Conshohocken. The resulting modification
is modest, lowering the peak of 15-year or higher floods at
Conshohocken by 0.3 to 0.7 foot. The actual effects may be
more or less than expected. Other flood-control projects may
be built at some later date. Even though projected flood-con-
trol projects may reduce the frequency of flooding, not all
future floods will necessarily be eliminated and flood plan-
ning will still be needed.

Additional information. — Additional information pertain-
ing to floods and flood problems on the Schuylkill River may be
obtained at the office of the U.S. Geological Survey, Harris-
burg, Pennsylvania, and from the following reports.

Bogart, D.B., 1960, Floods of August-October 1955, New Eng-
land to North Carolina: U.S. Geol. Survey Water-Supply
Paper 1420, 854 p.

Busch, W.F., and Shaw, L.C., 1960, Floods in Pennsylvania,
frequency and magnitude: U.S. Geol. Survey open-file
report, 231 p.

Molloy, J.J., 1960, Flood discharge records relating to Penn-
sylvania streams: Pennsylvania Department of Forests
and Waters, 62 p.

Tice, R.H., 1958, Delaware River basin flood frequency:

U. S. Geol. Survey open-file report, 10 p.
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FIGURE 4.—Cross sections of the Schuylkill River and flood plain.
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