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SOME ENVIRONMENTAL GEOLOGY CONSIDERATIONS TABLE 2.—Selected engineering properties of a hypothetical column of surface materials over typical schistose gneiss
IN MONTGOMERY COUNTY, MARYLAND [Modified from table 7, Soil properties for design, Mueser foot; ksi, kips per square inch; BPF, numbe‘r of blf)ws of

and others, 1967. PCF, pounds per cubic foot; KSF, kips 300-350 Ib hammer falling 18 in. needed to drive 3% in. cas-

per square foot; kip, a unit of weight equal to 1000 pounds— ing 1 ft]

used to express a deadweight load; TSF, tons per square

MAP VIEW

SURFACE MATERIALS MAP OF MONTGOMERY COUNTY, MARYLAND
INTRODUCTION

The one artificial deposit and four naturally occurring unconsolidated and partly

consolidated deposits (overburden) which can generally be moved by power equipment

are differentiated from areas of shallow bedrock on the map. The naturally occurring

The Montgomery County folio is intended for use by planners, engineers, hydrolo-
gists, and citizens interested in evaluating geologic and hydrologic conditions that may
be limiting factors to certain types of land use. The scale of the maps, 1:62,500 (1 inch=

| deposits underlie soils and blanket most of the hard bedrock. They comprise alluvium
; < : : i . " i t th, | Effective fric- | All ble bearin; Penetration ! . ite;
approx. 1 mlle, contour interval 20 ft), permits only a regional overview, or guide,on a Map unit and symbol |  Special conditions wTec:tilt u}ilétF (S:(};}?::iierelr{)gFl fee :;leg e :r\z:s el g | ?f the stream va‘,llheys, cglluvmm and upland gravels, Coastal Plain strata, and saprolite;
county basis. The maps and accompanying tables and texts provide source and supple- ght, A ) | i addition, artifical Bll, man-made aid distarbed gound, and arass of shallew hed.
mentary information to facilitate preliminary area evaluations for some uses, but the ARTIFICIAL FILL | ,0ca] overburden mixed 150 o dats i 1.5-2.0 (needs 205 | rock (fig. 1) are delineated.
data are considered to be reliable only at the published scale. The maps are not intended . ith rock special study) |
for enlargement, nor are they, or the engineering data, intended to replace site investi- 5 — - 0 — e - | o . MAP UNITS ‘ ' . 1 )
gations by qualified technical personnel. Local details at any given site may be quite ALLUVIUM rganic clay : ] | Avtifivial le.l (umit 1) an d man-ma e rpunl—Oonsist mam!yhoh saally derived.
different from the generalities portrayed on these county maps. These local details 2 Silty sand 130 No data 30 2-25 No data I hethemtggpeous n}lxtures Off S.Olll’ Sapr()hge{) gravel, ?&ck, a(;ld dsaqd whia t a\;g bee? mo;/ed
must also be considered in planning for a specific land use, although remedla.l aC'FlO.nS UPLAND GRAVEL Clay and silt 190 1-2 _— 1-2 5-30 | efl‘ 1Sl 01}°1 IStance]~ romt arti ;Cla c;ts (;m . koré-ow Ec)l m;, e %?n% consB u]i tion ré a etw
and treatments can commonly be engineered at reasonable cost so that otherwise limit- DEPOSITS T ills, however, limestone from Frederick County and marble rom Baltimore County
ing factors can be overcome. 3 wand and eravel 150 Hlo data sl 2 10-200 ¥ Hsicquery Clay rich saprolite with | have been used for riprap. No two fills have the same bulk composition, thus each filled
The folio consists of a series of derivative maps that provide a perspective of the e —— = e e Y 9540 . core stones area requires _speclal study to determine s1gn}f1cant engineering propert_les. In general,
surface and shallow subsurface of Montgomery County not readily apparent from pub- COASTAL PLAIN artificial fill is less stable and has less bearing strength than the undisturbed parent
" i STRATA i ° L 0-100 5 i é . . i "

. . . . . Sandy clay 130 4-6 30 3-45 3 material. It is readily eroded and provides a major source of sediment of streams until
lished geologic, soils, and ground-water studies on which they are primarily based. o : ’ ! ! e ;
Engineering properties of rock and overburden are provided in generalized tabular sum- 4 Silty to gravelly sand 130-135 No data 33°-36° 48 30-100+ gtabﬂllze(; by vegetation and riprap. General engineering characteristics are summarized
maries. The maps are designed as multipurpose products to be used independently a'nd Near surface, ) 50 ¥ Rock unit n tal‘lj1 ; mu (unit 2).—Consists of ¢ ted dsilt. el i. and Boulders |
in combination with other maps or data published or available elsewhere, such as soils, SAPROLITE (de- micaceous, unstrue- 140 do. 30 3-4 100 G diabase uvium (unit 2).—Consists of transported sand, silt, clay, gravel, an oulders in
ground-water, flood-prone areas, slope, vegetation, population, zoning, land use, or geo- composed rock) tured. flood plains. The angular and subangular gravel and boulders of streams which drain

- b = ) ) ) ) ’ ) . ; . > ]
physical maps. By combining the maps in a variety of ways depending on the relevent 5D Ur;disturbelt{i, ctomr;act, 140 do. 36° 5 No penetration t};;? Plidmont gvef)e dgnvted I;,nnaplally ﬁ:;:;l nearby C?St%ume lbedrock OutcTr}(l,ps, ar:id t-}]le
o . . ructure.
limiting factors for any given land use, a series of maps can be derived by the user that retains rock " sabiy | u 1qull ot;s and abun afn' Tu anﬁu ar pe1 es are predominantly quartz.. e sand, silt,
focuses on specific problems. For example, the user will be able to evaluate several given Highly jointed, 05-5 . i . sapx.‘olx.te s and clay ractloqs are fairly we to poor y sorted and commonly very micaceous. '
areas for a sanitary landfill considering a group of factors using certain map combina- e (dlat)a for W:;S;ered RIS 1o ksi N Streams which drain the Coastal Plain and the upland gravel areas on Triassic sedi-
gneiss only g - v . .

. o mentary rocks deposit alluvium with abundant reworked well-rounded pebbles and cob-
tions, then be able to assess the imitations or advantages of the same areas for park 6 Moderately jointed 170 50-150 No data 30-60 do. . bles of quartz, quartzite, and chert with rare crystalline rock fragments. The sand, silt.
land or urban development by using other factors and other map combinations. By svmdlgneiss ksi Rock unit o , ; . . its. > sand, silt,
selecting criteria or guidelines, unique single-purpose derivative maps can be made. C quartzite . and clay fractions are commonly fairly well-sorted and contain organic material in some

. . - ’ - pe . h d : I Where shear strength in KSF is listed, the material is expected to perform as N ¥ e areas.
Once the essential guidelines to a specific problem are established, other secondary cri- o ashasive sl Whereono:shesy Skrength i lsted, i mnterialls expected 15 <A . feather edse at the headuat . | tsibatarios o
teria can be modified by trading off or moderating conflicting uses. Current problems, perform as a cohesionless soil. o , ic 31;;: rla(;lges 1rom ih e:,iD ter e g(i:{ at the Sea waters of sma hn utaﬂ-ei : a;
such as evaluating sites for sanitary landfills, sewage-treatment and disposal plants, g much as (10 m) along the Potomac River. Some engineering characteristics o
evaluating areas with limitations for heavy construction, locating transportation or :

organic clay and silty sand types of alluvium are compared in table 2.

A Upland gravel deposits (unit 3).—Oceur in two widely separated areas—in extreme
eastern Montgomery County and in the southwestern part of the county bordering the
the Potomac River. Colluvium,or slope wash, was not mapped, as it is rare and deposits
. are mainly at the foot of steep slopes on quartzite in extreme western Montgomery
gomery County showing some common examples of County. Upland gravel deposits contain abundant interstitial sand, silt, and clay, as well
?Sugi;la;)c:v;n::i?%soz‘l'grégngagej; Otc}}(é si};’zclgnrisggaac]: as rounded pebbles, cobbles, and boulders of quartz, quartzite, chert, and rare crystalline
HIED. p rock fragments. Selected physical properties are described in table 1, and some engi-
neering characteristics of upland gravel deposits are summarized in table 2.

utility corridors, siting septic-tank leaching fields, extracting mineral resources, asses-
sing ground-water resources, determining limitations for surface disposal of treated
waste water, selecting areas for park land or rural open space, and many other urban
area problems can be more rationally assessed from these maps, at least on a regional
basis. Potential uses and possible derivative products from other combinations are dis-
cussed in the texts accompanying each map.

FIGURE 1.—Block diagram of hypothetical area in Mont-

The upland gravel deposits of southwestern Montgomery County occur at altitudes
of 300 to 500 ft. (91-152 m) more than 200 feet (60 m) above the present Potomac River;
they overlie mainly Triassic sedimentary rocks but locally overlie crystalline rocks.
Many of the pebbles and cobbles were apparently derived locally by reworking of Trias-

623 v ‘ e sic conglomerate. The upland gravels also contain a clay-rich, reddish-brown, silty matrix
Jacobs, A. M., comp., 1971, Geology for planning in St. Clair County, Illinois: Illinois Geol. \

' %‘-ﬁ» derived from fine-grained Triassic materials.
AN \
Survey Cire. 465, 35 p.

k\f The upland gravels of eastern Montgomery County mainly overlie Coastal Plain
5° 15/ ¢ A 0l > . | ‘: y =L SN (L \ “; S/ sedimentary rocks, but locally straddle the contact and extend onto crystalline rocks.
Leopold, L. B., 1968, Hydrology for urban land planning—A guidebook on the hydrologic 3 : . gs\, o ' N "\) » A e el . < : T A i N ‘; CARNS T : : ‘ @ N :
effects of urban land use: U.S. Geol. Survey Circ. 554, 18 p. . ' ‘

They are light gray, contain minor amounts of interstitial clay and silt, and are well
sorted. They are probably derived principally by reworking of Coastal Plain deposits
Leopold, L. B, Clarke, F. E., Hanshaw, B. B., and Balsley, J. R., 1971, A procedure for
evaluating environmental impact: U.S. Geol. Survey Cire. 645, 13 p.

with additional fluvial material, mainly quartz, transported from residuum on the ad-
Maryland-National Capital Parks and Planning Commission, 1971, Land use maps of Mont-

jacent Piedmont upland to the west.
The upland deposits have been dug as a source of gravel and sand in both areas;
gomery County: Silver Spring, Md., Maryland-National Capital Parks and Planning
Commission, scale 1:12,000.
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Illinois Geol. Survey, Environmental Geology Notes, no. 51, 22 p.

however, these deposits require washing and grading. Thickness ranges from zero to

TABLE 3.—Engineering properties of saprolite (decomposed rock) derived from possibly as much as 100 ft (30 m) where deposits fill channels, but probably averages 33
Pessl, Fred, Jr., Langer, W. H., and Ryder, R. B., 1972, Geologic and hydrologic maps for e:,‘~ & schist and gneiss (similar data not available from other units) ft (10 m) thick. . . ‘ ‘

land-use planning in the Connecticut Valley with examples from the folio of the [Modified from table 7, Soil properties for design, Mueser and others, 1967] Coastal Plain strata (unit J,).—Uncons?hdated ?,nd partly cons.ohdated (;retaceous
Hartford North quadrangle, Connecticut: U.S. Geol. Survey Circ. 674, 12 p. sediments (Potomac Group) occur mainly on interfluvial ridges overlying saprolite formed
Engineering tests Chlorite schist | Schistose gneiss | Quartz gneiss on much older Piedmont crystalline rocks and underlying younger upland gravels. They
670 of saprolite {8 sainples) (4 sAmplas) (. sunplen) rest on a truncated surface which slopes east-southeast from 60 to 100 ft per mile (11 to
; Depth range 358 —55.6 ft 10.9 -25.5 ft 15.6 -35.8 ft 19 m per km). The wedge of sediments thickens eastward from a feather edge at the
Average natural water content | 172 -24.5% 20.9 -31.2% 165 -42.3% Fall Line along Highway 29 to more than 100 ft (30 m) on uplands along the Prince
- i, Georges County line. The unit consists of an interbedded sequence of coarse gravel,
Dl:;:zr { Heormal shress(TSF](  G41- 251 051 301 051- 20 fine to coarse sand, silt and clay in beds a few inches to 33 ft (a few centimeters to 10 m)
tests | Shear stress (TSF) 0.19- 2.22 0.47- 2.74 0.58- 1.51 thick. The gravel occurs in lenticular beds as much as 17 ft (5 m) thick consisting mainly
7 \ — " of well rounded and polished pebbles and cobbles as much as 6 in. (15 ¢m) in diameter of
/ " > T?Jii?;f?::d DZ:;Z;ZT(TSF) o Lot D BB bt~ 10 quartz, quartzite, and chert, in a matrix of fine to coarse sand. Sand also occurs in
500 4) T ﬁ"‘r;gv \ compression | Confining iap’ly Well.-sort(.ad crossbedded, local!y pebbly, lentlcula.r beds as much as 17 ft (5 m)
R / / tests | tests 00 - 20 0.0 - 2.0 147 thick and is mainly very quartzose; it also occurs as fairly well to poorly sorted sand
’ \ — which is locally micaceous, clay rich, ferruginous, and silty. Silt and clay occur in beds
! E’giﬁgg ‘;‘;ﬁ:ss as much as 33 ft (10 m) thick and is mainly gray where fresh, and varigated, brightly
(TSF) 32 11 14 colored, pink, greenish, and mottled where weathered. Some zones are very iron rich
o Estimated pre- and iron was mined for local use a few miles to the east in Prince Georges County. Sand
' Pome MR o scf;ss"sh(df;‘;,’;‘ o 16 i and gravel have been extensively dug and a few pits were operative in 1972. The sand
Swelling and gravel beds are commonly porous and permeable, and produce ground water down
index 0.009-0.056 0.04 0115 dip to the southeast. Much of the outecrop belt in Montgomery County may be part of

Compression 5 .
index 0.0174 055 0520 the aquifer recharge area, and hence may warrant protection from surface pollutants.
- Selected physical properties are described in table 1, and some engineering properties of

L TSF, Tons per square foot. Coastal Plain strata are summarized in table 2.

Saprolite (units 5A-G).—The most widely distributed surficial material in the
county is mapped only where inferred to be more than 20 ft (6 m) thick. Saprolite is a
residual deposit of soft, red-brown to gray, earthy, untransported, porous material de-
rived from decomposed crystalline rock in which the constituent minerals other than
quartz have been altered to clays. The upper part is generally a few feet thick, mas-
sive, and grades upward into soil; the massive material grades downward into structured
saprolite, as much as 160 ft (50 m) thick, which retains the structural characteristics of
the unweathered bedrock into which it grades. The density of saprolite is commonly
less than half that of the unweathered bedrock from which it is derived. The thickness
and physical and chemical characteristics of saprolite are chiefly related to clay miner-
alogy, which in turn is a function of topographic position, parent material, drainage, and

the physical-chemical environment in which it formed.

L : ooy : The term “saprolite” is used for the in-place weathered mantle overlying all types
?‘Ji', S 3 | ‘ ' P ; : of crystalline rocks in the Maryland Piedmont; however, because the physical and chem-
Q" = 2 ; ‘ \ / ical characteristics of this material commonly vary greatly, it may be helpful to delineate
different saprolites based on different parent materials. Saprolite is therefore subdi-
vided into six units based on parent rock and derived soil (5A-5G). Selected physical
properties are described in table 1, and some engineering characteristics of massive and
structured saprolite are compared in tables 2 and 3. The clay mineralogy of a few sap-
rolite samples in the Beltsville quadrangle of northeastern Montgomery County is given
in Withington and Froelich (1974a).
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POSSIBLE USES OF THE MAP

The map can be used to delineate the distribution and general physical character-
istics of the unconsolidated and partly consolidated deposits (overburden) which underlie
the soil zone and which overlie hard bedrock. When used in conjunction with the thick-
ness of overburden map (Froelich, 1975¢), the volume of surficial material as well as its
physical properties can be defined. When used in conjunction with the contour map of
the base of saprolite and the bedrock map (Froelich, 1975a,b), some conclusions bearing on
erodibility, and relative rates of infiltration, percolation, absorption, and ground-water
movement can be deduced.
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TABLE 1.—Selected properties of surface units (unconsolidated and partly consolidated) in M.omfgomery C(_nmtyz Maryland
[Based in part on table 1, Engineering properties of map units in the Beltsville quadrangle (Withington and Froelich, 1974b)]

Workability Limitations for waste disposal Stability E X PLANATTION
i : Known, reported, and
Map unit Thickness Description and Topographic form (ig(;zfcz::;:o:f Sur(fiace g"il_’l‘_ige (ir oung-“{a:.er . 5 possizﬁe uses Remarks
i i : and erodabili characteristics : % 2 . | ! '
and symbol | (in £t (m)) physical character o Excavation maximum v Septie Systams Seuttary land1il Bounilatian — 1 ARTIFICIAL FILL—Heterogeneous mixture of soil, saprolite, rock, gravel, and other
density) material which has usually been moved a short distance from artificial cuts or bor-
cl d silt in sediment Comgmn-lfl co(? s‘;“‘;?;itf hiﬁi ;S:idlsow row pits; includes man-made and disturbed ground; highly variable. Commonly
: ; , . n and railroads cro: ea s . .
Bt gt powes Gravel and sand fill drain well; Good for light two- | Stable on slopes of 1%:1; Pond £ill used locally in points, Mot highsays wid Fil less stable and with less bearing and shear strength than undisturbed parent ma-
Heterogeneous mixture of local : clay and saprolite fill drain storied structures steeper slopes should be 3 luvi £l In- tasals dil 36 tinl tabilized
ARTIFICIAL h ) ; . : equipment, except 5. Efosi tibilit . . . : : 1 . brick manufacture and roads over alluvium are on fill. In. erial; readily eroded unless stabilize
-20 - material (soil, saprolite, sand, ; rys r s ot applicable. any limitations. any aj : if compac o - z : ) :
FILL 5-20 terial (soil lit d Vz‘ab‘e‘.ﬁ.’;g‘:ee”ed moderately difficult | To 95 or more rﬂ‘(’)‘g‘;ﬁ’m t?;}‘;’l‘lf::‘f;ll’d‘b;‘ Y | Not applicabl Many limitat Many limitations f compacted to 95% ;%}«)ft;ectilsg?;i:lz;u:fgl?f i (iteags o ten o clades man-made and disturbed ' ‘ . ‘
5 MG | SIS CA B R ) S B spectic nse: where clay or sapro- stabilized and covered of sssgmum.den- | o earth dams (Withington, | ground and sediment pond fill in 2 ALLUVIUM—Sand, gravel, silt, and clay; in stream valleys; coarse fraction mainly
its or adjacent cuts. ; - sity. . ; ] - 3 .
? ! R e 5 g quickly with vegetation. v 1967). g{;‘i’sl bite; Bk fill ueeds speeial quartz and quartzite; poorly sorted; unconsolidated; usually less than 20 feet (6 m)
. thick; subject to recurrent flooding
. Gravel and sand .
Gravel, sangi,IS11;, a_u;d claﬂ: Pli(::inonti)_ Vioa 7 smidanes SRt alluvium good for | Temporary cuts stable on 3 UPLAND GRAVEL DEPOSITS—Cobbles, pebbles, boulders, sand, silt, and clay; caps
i;ﬁf,f,;?{‘;ﬁ;; Zaﬂdwjndsgﬁave’lf“ . Drainage poor to fair; subject to | may be useful for industry o ‘}::}‘1’3;:;;‘,‘?“‘”99 S}"Des °}fl 1:113 bf’“’}f‘;eg S"mm:tsfiz °12‘3;2;g““11;31’n:‘f: ;‘Hz:’:; ridges, hills, and terraces; coarse fraction predominantly quartz, quartzite, and chert;
some areas contain sticky silty recurrent flooding; some if iron contemt not a St e wry | lnitations. £ HODS oUC 2o Suore Sand and gravel dug locally S toriu e saameh poorly sorted; may fill channels; unconsolidated; locally more than 50 feet (16 m)
ALLUVIUM 5-30 " lay: local X Fasy to moderate with swampy areas. Erosion sus- factor. Irom may exceed any 1m} ations. 1 Effluent likely strength 2 to 4 against slumping. Per- for aggregate and con- use as parks and recreation areas. S .
(1}, 9) ;n 1caceouT;: o0 (ga h; 1'10;1 aeees . | Flat (stream valleys). light power equip do. ceptibility variable. Sandy 0.3 mg/1 (milligrams per not drain well —water to contaminate tons/sq ft. Clay manent slopes should be crete sand Heavily vegetated. Thickest de- thick; includes colluvium
2 o7 Oiseviersl tons. Goamia .sisinareay : : : N : : table near surface. surfice waber: areas poor for light | 11%:1 or gentler. Ef- ’ posits along Potomac River west of o . .
of grrta\_’fl maénfly_ rko’;mdeddq:artz, ment. i {:fv}_" Hlagand Tack ::;‘:Qe;g: " structures;bearing | fective friction angle Seneca. 4 | COASTAL PLAIN STRATA—Unconsolidated or partly consolidated gravel, sand, and
g‘;?n ezllr snacne 1 er::ede gs:;’ esi :23 . ) :;r?;gthf? to 114 23°_30°. e clay; locally ferruginous conglomerate and sandstone; coarse fraction mainly quartz,
sandstone; minor sandy clay. ne/eg ke quartzite, and chert; fairly well sorted; as much as 100 feet (30 m) thick
Gravel, sand, silt, and clay; south- As gravel and sand depssits larel SAPROLITE—Residual silty clay and weathered bedrock; firm and cohesive where
pd s 2 1+ e z ti . o & .
western deposits mamly poorly ] Unit commonly above o . o Generally good for' Cut slopef st.:able at 1%4:1 Source of fill, highway sub- llmltedé.e)lttractl(fn:1 an nr:lu ‘I;);r nt undisturbed; ferruginous and porous , locally nearly impermeable; commonly mica-
sorted gravel and sand in clay-rich, | \oo0 f1a¢ o gently water table; part of re- Few limitations; septic Many limitations heavy structures; or gentler; steeper cut vl w s conpss sequential use of area may ith slightl hered f hi
UPLAND red-brown silty matrix derived from rolling hill tops 95-99 Drainage ood to excelient charge area. for underlying tank fields will gener- due to high per- bearing strength slopes deeper than 4 ft ccnerate sand and agg;'e- consideration. Upland gravel de- ceous with slightly weathered fragments, chips, and core stones of unweathered bed-
GRAVEL 5-100 Triassic materials. Pebbles and and adjacent Hasy-with light power SPRpE DO TLATeaRrinaEs: aquifers. Locally springs ally drain well except meability of gravel | 2 to 5 tons/sq ft; U2 m) regiireshoriue-to | o T o abuniang, | PO s eastpart ;f CI‘;““ty,f": rock and angular quartz; as much as 160 feet (50 m) thick; mapped only where more
DEPOSITS (1.5-30) cobbles mainly quartz, quartzite, slopes; in souths SHmeTE, fain by-clay. Erosion sus- occur at top of clay in areas of fragipan and sand layers. clgy and silt areas avoid slumgs, e§pecmlly friable sandstone makes tensively urbanized. eposits in g 20 et ( 6 m) Shtek
: and chert. Eastern deposits mainly ' e - lenses. Watter contains i 1 i b B - fair to poor; bear- when material is satu- : southwestern part of county contain
p west and east part ceptibility moderate to high 4 soils on gravels or in High risk for pol avel undesirable for ;
3 11- d 1 and d with P B y gh- 1of : ing strength 1-2 rated. Effective friction 8r abundant red-brown clay and silt i ] ) )
well-sorted gravel and sand wi of county 0.3 to about 10 mg/1 o clay areas. luting ground g Z ee ageregate . . On phyllite, gravelly, excessively drained
minor amounts of light-gray inter- ’ iron. water. tons/sq ft. angle 25°-36°. : matrix and are poorly s9rted, re- ) ’
stitial silt and clay and minor clay : quire washing and grading.
and silt lenses. On schist, micaceous, well drained
Gravel, sand, silt, and clay, interbedded; | | |
gravel in lenses as much as 20 ft Recharge area for important Permanent cut slopes On quartzite, sandy, excessively drained
(6 m) thick isti f well if dtoth t stable gt 14:1; tEmpo- Excellent source of sand and
) Thick consisting ol 'we ' e aguiters uses cpas Good to excellent for e gravel and for aggregate. | As gravel and sand deposits are . . . .
roumtied pebt)lfzts; anddcosblfs- of R‘;};‘:}fo}f“g:u‘:t;aSt inhPﬂnce (l‘;efo_rs’es Ci’]:m%’ Sotmekll';{lif;ﬁor{fl; septic heavy structures. ’;:gec;::plgvfﬁ S:a’;‘()i :‘; Sand contains too much limited in areal extent and volume, SCALE 1:62 500 On gneiss, silty, bouldery, well drained
quartz, quartzite; anc chertih a e T ; Drai d, t poor where producing we ank fields will gen- Bearing strength 4 : iron for glass manu- extraction of resource followed by : s 5 770 76°
COASTAL T e Mainly in inter- Easy to moderately dif- RS BOOS, XSO D average 80 gpm. Iron erally drain well but R Eone At 134:1, but require shoring | . € jon and.multiple-use:of 1 2 3 1 5 MILES B —e—-- : : .
PLAIN 5-100 1 e ficult with heavy To 90-98 in areas underlain by clay. ) do. 4-8 tons/sq ft on . facture. Clay beds or reclamation and tiple use o: 1 Lo 0 1 =5 ; . 0 f k. el h lv d d
STRATA (15-30) in fairly well sorted, crossbedded fluv1al_ ridges . i 0 90- Erosion susceptibility mod- content averrages 0.7 mg/l. may contaminate gravel and sand, as thgy may slide when lenses locally used for areas may warrant consideration. B = i —_— = ' ) & — — ! n marlic rock, clay-rich, poorly draine:
’ quartzose lenses as much as 20 ft overlying saprolite DOWER equipmient, erate to high. Springs common at top of aquifers in special 2.5-4.5 tons/sq ft sand is saturated. Sand brick. Clay makes poor Outcrop area currently being urban- METRES S e Y \
4 (6 m) thick, anc as poorly sorted and underlying clay lenses and at con- situations. onsiléy clay. locally free running. Ef- | gn7 oo cand and el 1 5 0 1 2 3 4 5 6 7 KILO ' Pat 1 | O Aiabase, dlay-rish, bonldery, poorly Arained
micaceous clay-rich, silty and fer- upland gravel. tact with umderlying fective friction angle gravel are good fill. HEHHHH — = — ,' v L Balumore \ ¥ 5 s
ruginous sand. Silt and clay, saprolite or bedrock. 25°-36°. ; \
mainly gray, variegated; lenses CONTOUR INTERVAL 20 FEET % . . .
as much as 30 ft (9 m) thick. DATUM IS MEAN SEA LEVEL Ar:eea0 :)zf % 39° BEDROCK —Igneous, metamorphic, and consolidated sedimentary rock; fresh, hard, and
Most ground wyater stored NUMBERED TICKS INDICATE THE 10,000 FOOT MARY;“AI;% ‘%TMAITTI;EGS D a ' unaltered; locally overlain by as much as 20 feet (6 m) of alluvium, regolith, resid-
Drainage generally good . Foipfiai . . 4 veriical . THE LAST THREE DIGITS OF THE GRID NUMBERS A . .
Clay, silt, sand, angular quartz and ranging from poor to e’xces- in saprohbei;whlch con- Few limitations on thick < —— St:fl‘)lle;?tn(ia; r\rrsrs;cfn Ocr\:!ts Saprolitic clay locally used | Bedrock limmticles 1:ind core s(;:o(riu;s of \ uum, saprolite, and soil
3 i it of ik o : tributes to fractures in saprolite formed on ome limitations, . 59 Lk : ick facture. unweathered rock surrounded by '
SAPROLITE ro(é{ frggbments,tremguaz;i;;;om 9 Easy with light power sive; directionally permeable, unwesthered bedroek: sc?}ist (5B) and gneiss dependent on sur- | Fair to good for Where foliation or joints glr:;:lcenz-n;iiz ;:::, saprolite common in areas underlain 1 BOUNDARY BETWEEN MAP UNITS
: SOLE req-Drowil Lo-gray, y equipment near sur- best parallel to fractures and : oty heavy structures. inclined toward cut face, 5 : :
5A, phyllite porous material derived from de- . foliation, poor perpendicular Quality usually good. (56D), many limitations face top}ography J b k A cludes use in aggregate. by gneiss (56D), mafic rock (5F),
5B, schist 10-160 composed crystalline rock-in which Rolling, hilly upland face, bect.)m'mg mods e et d Wells averaige 10 gpm on saprolite formed on and drainage, per- Bearing strengt cut requires shoring. Fair to poor used as fill diabase (5G), and quartzite (5C). 0 40 MILES
5C, quartzite 3-49) sz’t H ;’l inerals other than surfacas; erately difficult with To 90-95 to orientation of mica an but range from 1 to 100 mafic rocks (5F), dia- meability, subsur- 3-4 tons/sq ft near Where used as fill, slopes sk eyt aé— Drainage commonly excessive on 5 o IO HETRES
5D, gneiss G- constl 1;len b Tearad to dlavs: heavy power equip- clay flakes; poor near surface gpm dependling on parent finse (BE phyllit;e face configuration, surface, increasing gentler than 1:1 apt to sure slope stabilit quartzite (5C), phyllite (5A), and
5F, mafic 2:1::5 si:sc tﬁi: :f s:fgi nZl B ng’ ment below 20 ft ghe’fe swelhngt%?;s ;iresint. rock type, thickness of (5A), and yquartzite thickness and clay to 5 tons/sq ft or slump (Withington and (%V?thini‘ton and g oulter sandstone; commonly impeded on
. o W ’ ’ . 1 ’ . . =~
56, dishase Montmorillonite, kaolinite, illite, (6 m). mﬁ:is;::tzu:;cegp:: ::VItheo ’ sl te; Srmtures aod {5e3- minerclog more at depth g;lltl?:;’ ;gg?léo?_f;g"cme 1964). BUAIIGRIS Ik KR RS I )
sepiolite, and mixed layer clays. disturbed configuration of bedrock .
: surface. INDEX MAP OF MARYLAND
IFoundation stability: Approximate bearing capacity (tons/sq ft) developed footings should also be reduced 20-40 percent (statement modified from Duncan, . igzglmon equivza;e_yr:itﬁi;y::rce(;n(vze;?g;s)
from local practice of a footing 4 ft wide, above water table; below water table, 1965, p. 31). = ;
bearing capacity should be reduced 50 percent. Bearing capacities of wider 2Slopes listed as ratio of horizontal to vertical,i.e., 1%6:1=1 1 foot =0.3 metre
1% 1sq ft =0.09 sq metre
1 ton (avdp) =900 kilograms
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