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| - LANDSLIDES IN A PART OF FAIRFAX COUNTY, VIRGINIA, AND THEIR

RELATIONS TO THE POTOMAC GROUP OF StDIMENTARY FORMATIONS--
A GUIDZ TO THESE RELATIONS IN THE METROPOLITAN WASHINGTON AREA

By
David M., Larrabee, Geologist
April, 1972
SUMMARY

This map indicates the approximate distribution of the Potomac Group of
sedimentary formations,--and the close relations of landslides to members within
the Group in the east-central part of Fairfax County,--the only place where land-
slides had been shown on a map available to me at the time of compilation in 1971,

The purpose of the map is to clearly indicate any possible correlation
between the Potomac Group and landslides, past, present, and future--and if any
are found, to serve as a warning in future land use decisions, highway planning,
and subsurface development.

Such a correlation definitely has been established, as evidenced in the
southwestern part of the map, where landslide '"control" data had been established
in 1966, and in other areas since that time.

The project, done as a voluntary contribution to the Engineering Geology
of the area, was suggested by Charles F. Withington, as Secretary of the Baltimore-
Washington Section of the Association of Engineering Geologists, and a member of
the United States Geological Survey, who has observed many active landslides in
Metropolitan Washington over a period of 10 years. The study also was encouraged
by Henry W. Coulter, of the Engineering Geology Branch of the U. S. Geological
Survey, who also has observed landslides in the area.

The compilation was made in 1971, following my retirement from the U. S.
Geological Survey, Progress has been slow and the results incomplete as a result
of my health.

The project was assisted materially by C. §, Coleman, Soil Scientist for
Fairfax County, Virginia, who enthusiastically discussed the project with me,
and kindly furnished a copy of his "Map showing present known limits of soils
having clay subsoils that have a high shrink swell potential," This map was re-
leased in January, 1966.

His map, showing approximate arzas of known landslides at that time,
prepared on a planimetric base with a scale of 1 inch equals 4,000 feet, was
compiled chiefly from aerial photographs having a scale of 1 inch equals 400 feet,
and later field-checked. Mr. Coleman has since observed many landslides, past,
present, and areas of potential future landsiides not shown on his map. All are

" yithin the Potomac Group of formations. He graciously drove me to many sites of




past and presently active landslides on March 21, 1972. All of these have seriously
affected the planning or developwent of apgrtment complexes, a major motel, proposed
shopping districts, and major highways. A recent slide, for instance, was being
removed from such a highway at the time of our visit. This slide had completely
blocked the highway the day before., I am deeply indebted to Mr. Coleman for his
interest, encouragement, and assistance.

Ak Ok

The Potomac Group, of Upper Cretaceous age, (deposited about 70 million
years ago) includes deposits of sand, gravel, silt, and clay. Two formations of
prime importance in the development of landslides are the Patapsco and Arundel
clays. When water-saturated weight of these and overlying sediments, where present
land slopes exceed 15 per cenk (about 22 per cent in parts of the Metropolitan
Washington area, as reported orally by Withington), where gravel deposits have
been removed to expose these clays to saturation at higher elevations, or where
the "toes' of natural slopes composed of the Potomac Group have been removed by
road cuts or for building foundations, etc., such areas are particularly susceptible
to landslides.

My map was prepared by compiling the outlines of the Potomac Group, on paper
topographic maps (in contrast with a stable-base material such as Cronaflex), as
presented on the map of '"Sedimentary Formations of Washington, D. C., and Vicinity,"
by N. H. Darton of the U, S. Geological Survey, in 1947. His map was printed at a
gcale of 1 inch equals 2,640 feet, on a topographic base map prepared in 1913-

1915, revised in 1941 and 1942, without benefit of Aerial pholography.

It was necessary for me to rescale the geology in order to show it on the
newer topographic maps of the U. $. Geological Survey, scale 1 inch equals 2,000
feet, and which had the benefits of aerial photography in 1955, revised in 1965.
Such maps are not only more accurdte in details of origiual topography, but also
show many highways and building developments since the time of Darton's base map,
all of which have changed much local topography. Of course, many more such de-
velopments and highways have been built since 1365, (now shown on new topographic
quadrangles revised with 1971 photography, published in 1972), and these changes
are not included on my map. The changes between 1947 and 1965, alone, have re-
sulted in my map being considered only approximate in some places,

The accoampanying map includes all of the Potomac Group and a little of the
Raritan Formation (as shown by Darton) in the Annandale, Falls Church, Alexandria,
and the southeastern and southwesteru parts of the Washington West topographic
quadrangles., No geology in the District of Columbia north of the Anacostia River
and east of the Potomac River has been included. Thus, the map is primarily con-
cerned with parts of Fairfax and Arlington Counties, and the City of Alexandria,
Virginia.

With the evidence presented in Lhe southwestern part of the map, and other
slides observed by Coleman and Coulter, I personally predict landslides elsewhere
in that County, in Alexandria, and in Arlington County wherever the Potomac Group
is present,--and conditions conducive to slides such as mentioned elsewhere are-
present or become so; in fact, I suspect such slides already have occurred in
Alexandria and in Arlington County.



Xerox copies on vellum of my map, from which 0Ozalid copies may be made,
are being distributed to Mr, Clarence S, Coleman, Soils Scientist for Fairfax
County, ¥Mr., P. B, Hall, Director of Public Works for the City of Alexandvia, and
Mr. William L. Hughes, Director, Department of Environmental Affairs, Arlington
County. Of course, I also have such a copy, should prints be desired. The original
compilation and a vellum copy have been given to Mr. Walter A, Schreiber, Executive
Director of the Metropolitan Washington Council of Govermments, by whom the original
study was approved for the use of the Council.

* K K

My original plan was to recompile the Potomac Group, and other clay-bearing
formations as the Raritan, Nanjemoy, and Calvert Formations, which c¢rop out in
southeastern Washington and Prince Georges County, Maryland (for all are potentially
hazardous as to landslides) for the entire area of the Metropolitan Washington Council
of Governments (COG), and plot up-to-date reported landslides on this map. I am -
unable to complete the map of such a large area--necessary as such a map is for the
total area--with all the associated new housing developments, highways , and the
underground transportation routes of Metro, which probably will encounter some of
the landslide--susceptible formations.

ok ok

The preparation and use of such a map of the Metropolitan Washington area
could do much to avoid the future tragic leoss of private homes and yards, even
hunan life duving trenching operations for private and public buildings, by the
failure of foundations of private enterprises, and the unexpected tax load resulting
from bridge failures, highway slides, and in the failure of foundations for public
buildings, among other things. It is hoped that such a map will be prepared in
the near futuve by some organization or persons, including geologists and soil
scientists. Until such a map is available, I encourage study and use of Darton's
map, and the Geologic Map of Prince Georgeg County, published by the Maryland
Geological Survey at John Hepkins University in Baltimore.

Note to users: This map has not been technically reviewed by the U. S.
Geological Survey, and the text is most definitely not designed to fit the 'mormal
pattern"™ of publications of the U.S.G.S.

REFERENCES USED

Coleman, C. S., 19646, Map showing present known limits of soils having
clay subsoils that have a high shrink-swell potential: Fairfax County,
Va.; scale 1 inch equals 4,000 feet.

Darton, N. H., 1947, sedimentary formation of Washington, D. €. and
Vicinity, U. S. Geological Survey Map; scale 1:31,680 (or 2,640 feet
to the inch}.

ADDITIONAL REFERENCES

Cooke, C. Wythe, and Cloos, Ernst, 1951, Geologic Map of Prince Georges
County and the District of Columbia: Maryland Department of Geologzy,
Mines and Water Resources; scale 1:62,500 (approximately}l inch equals
1 mile).

-3 -



Johnson, Paul M., 1964, Geology and ground water resources of Washington,
D. C. and Vicinity: U, 8. Geological Survey Water Supply Paper 1776;
97 p., 2 maps, scale 1:62,500, (1l inch equals approximately 1 mile).

United States Department of Agriculture, Soil Conservation Service, in
cooperation with Maryland Agricultural Experimental Station, 1967:
Soil Survey, Prince Georges County, Maryland.
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April 28, 1972

Mr. David Larrabee
5406 Surrey Street
Chevy Chase, Maryland 20015

- Dear Mr. Larrabee,

In response to your letter of the 16th, let me assure you
that we do not intend to magnify the scale of your landslide
correlation. In fact, by transferring it to 1"=8000' (not

~ 1"=B00') we will reduce the margin for erroneous interpretation

in your information as you point out in your letter.

As to possible publication by the State of Virginia,
please be assured that we have no objection. We are adding
your landslide correlation to our regional overlay series,
and until such time as the entire region is so mapped, I
dc not foresee publication by COG. However, we would intend
to use it as a working map resource, making it available to
those who would have need of it (again, only -at 1"=2000' or
at a reduced scale).

To answer your third question, the Council of Governments

.qualifies as a non-profit organization under Section 501 (c)3

of the Internal Revenue Code. I would suggest contacting
the Internal Revenue Service regarding income tax deduction
for the value of your personal expense in preparing the maps.
B . . "
Again, let me thank you for your generous and skilled
contribution to our regional planning effort.

Sincerely,

Walter 2. scheiber
Executive Director
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EXPLANATION

Raritan Fromation (shown only in the extreme
southeastern edge of the map, east of the
Potomac River). According to Darton (1947),
this formation consists of clay; chiefly red
or pink, in places vhite or gray; in north-~
east eytention inecludes sand beds. Formation
not easily recognizable in most places, owing
to slope wash., Average thickness, 50 feel;
thins out south of Anacostia, Contains a few

fossil plants,
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Potomae Group, Darton (1947) describes this
group as containing three formations, which,
from top to bottom are: the Patapsco, Arundel,
end Patuxent, These formations are not ﬁifper-
entieted in this area.
ly pink,
lenses, grading into clay lenses and beds, Basgal
part gravel, sand or arkose (sand
sinerab]e quantities of feldspar), Formation
overlies crystalline rocks of the Pledmont.
Sediments thicken eastward from their pinch out
against the erystalline rocks at the Fall Line
to as much as 700 feet or more., Contains
bone znd plant remains,
gil4clous material, Basal beds source of sand
and gravel,
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Approximate extent of landslide areas in Potom-

ac Group (Fairfax County only)., ? = areas of

unknown data,

The uoper beds are chief-
red and gray clay with interbedded sand

‘eontaining con-
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