TABLE 1:

SELECTED PROPERTIES OF SOIL ASSEMBLAGES IN MONTGOMERY COUNTY, MARYLAND

Ba
(Based in part om Table S -~ Brief deecriotion of soile and their estimated chysicel oronerties aond Table 6 - Soil characteristice

that affect engineering ip Soil Survey of Montgomery County, Marylend, 1961;

Service im cooperation with Marylend Agricultural Exveriment Btation)

U. B. Deot. of Agriculture Soil Comservatioa

74-70

The soils map of Montgomery County srbitrarily groups the greet variety of soils
present into 3 major aasemblsges with twelve map units. The subdivision is considered
‘natural', as it is formulated chiefly on the bssie of the underlying parent materisl.
Those soil assemblages formed on unconsolidsted sedimente ars lsbeled U-1, U-2, U-3;
those formed on consolidated sedimentary rocks a labelsd S-1, and $-2; end those
formed on crystalline metamorphic or lgneous rocks are labeled A through G. Each
unit consists of soils with grossly aimilar agricultursl cherscteristics, sngineering
properties, erodibility, drainage, and water storage capabilities. As the map unite
are labeled to reflect the close elationship to psrent -u"nl. this map should

be compared with the Bedrock Map—and Surfsce Materials Map.—

The soil assemblages are usually moderately to severely eroded. Susceptibility

to further erosion is most severe on Steeper slopes, and sll groups are highly

erodible where disturbed by construction; in some areas the soils sre difficult to
compact. The shrink-swell potential of most soils is generslly low to moderate,
although it is high in some F and U-1 soila containing heavy clay. Permesbility

and acldity range acrosa wide limits (see Table 1). A list of ths wmajor essemblages,
the agriculrural soils, their parent materials, and selected engineering characteristice
which bear on optimum land use are also indlcsted on the tabular susmary. More
detailed agricultural and engineering sapects sre treated specificslly im the

relevant published references.

Soils on Unconsolidated Sediments

Sodas on e

Assemblage 1 - Three soil units sre developed mainly on unconsolidated parent material,
chiefly transported debris. Unit U-1 comprises s varisty of scils, chisfly silty

clay loams or silty aandy loams, formed principally on slluvium composed of send,
gravel, bouldera, ailt and clay in floodplsins end adjscent low terrsces. The soile
are thick to thin, generally poorly drainad, snd sr subject to frequent floods.
Bedrock 1s commonly leas than 3 meters (10 feet) deep except along major streams or
under terraces; therefore, rock problems sre nagligible but wetsr problemss are savers.
Unit U-2 comprises soils formed on unconsolidated upland grevels and sends in a
matrix of silt snd clay. The soils are chlefly sandy or gresvelly silt loams, moderately
thick, generslly wall drained, but locally poorly drained whers shallow fragipan
causes local water problems; with n 1igibls rock problems. Unit U-3 comprises scils
formed on partly consolidated Coas Plain send, pravel, eilt or clays. The soile
are of two main types: those with e shellow fregipan or clay psan are ocmmonly shallow,
poorly drained with = rock problems but locally sericus water problems; those sandy
without a fragipss are thick, wall to excessively drsined, with mo rock or water

problems .

Soils on Sedimentery Rocks

Assesblage 2 - Two reaidual scil unite are developed on consolidated sedimentary
(Triee: ic) rocks in the southwestern part of the county. Unit 8-1 include soile
formed on interbedded siltetoue, shale and minor sandetope. The soils are silty aad
eilty clay loams, generally thin over o westhered regolith or residuum om shallow
bedrock, with poor to exceesive dreinage, major weter and rock prodlems. Umit -2
compriaes soile formed om sandstone and conglomsrate with minor iaterbede of siltstoms
and shale. The soile ere thim, sandy loems, bedrock ie shallow, dreinage is emceesive,
with minor vater and locslly severe vock predbleme.

(Preelich, 1974).
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sre vated falr to poor as ewbgrede. Claseificetion based ea
eieve enslyeis to determine parceat by weight of else cotegerice.

M %0 A7 moans M, A3, A, or AV,

Soils on Crystalline Rocks

Assemblags 3 - Two reeidual soil units sre formed on intensely foliated metsmorphic

rocke of Montgomery County. Unit A
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rocks such ss gneiss, granits snd grenodiorite.
sively drsined, with bedrock usuelly deep and saprolite

negligibls on th
sides.
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al"bouiders’cosmonly srs surrounded by poorly

minor rock probl

eilt loam to silty clay loam which ia
problems srs locslly severe; spherodi.

h in epidote an

The soils sre thin, silty clay loems, poorly drained, with

ems.
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BY ALBERT J. FROEL

Figure 1.
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Atterdurg limite based om tests of
oiniler csile in adjaceant Counties.

The natural medium for the growth of land plants on the

earth; compossd of mineral snd organic matertal (U.S.D.A., 1961, p. 103).

The term 'sofl’ as used by the agriculturs! soil scientist veries frem the

of the term commonly used by engineers, as shown in the schematic diagrem,
Soil, as used in this study, includes all of agricultural horizoas
Underlying units are considared as Surface Matsria® or Badrock.

and C.
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Association of Stste Mighway Officials for moisture-
denaity relstions of soils when compactad in s wold
weing s 10 1. rassmsr and sn 18 inch drop (55,900 ft.
lbe. per ft.’). (Soils Manusl for Desigm, 1963, p. 227).

&/ CBA ~ Califormia Beering Retio (CBA Mathod) - @
comperotive messure of tha shearing resistance sf a
soll; weed 1o Gssign of sephelt pavewsnt structures
(Seile Masual for Design, 1963, p. 99).

Such atudies may also have applicabi

Soil Optimum Moleture
. Thicknees Maximus Dry . [ Content Percent Ronge of
Soil Map | Agricultursl Soile Dominant Perent Material Range and !'2‘7“““.. cuninut;on Density (1lbs/ft7) By Weight :tr:-blllty Range Cley er Cley Atterberg Limite asd I cBa (Cslif.
Unit (USDA) Avera; 2 3 & &) in/hr) end Average Drainsge and Liquid lest i Shr i
ge (feer) AASHO Unified= AASHO T180 e nERe rinkage Bear i
—{AASH ) —{AASHO T180) (Underlined) Closs Bile Copteme |Limic | Limic® | LimieX Ratie u@’ Resarts
U-1 Wehadkee, Worsham, Alluviue composed of 1-8, Ave. 3 A o A7 W, 1 -
0 » Ave. 17-130 9-13 (Normall .06~
Congares, Chewscle, | graval, sand, silt & cley | Thin to woderatd . . {I-le iy yeevi . u;a“ 63, Ml Very poor to 13-362 elay; | 26-40 616 17-27 1.35-1.77 4-8 Very strongly scid to neutral (p 4.3-7 0)
Cslvert, Lindeide, transported & derived 2 SKEps o ley poor; flood- 25-95% silt & soil subject to recurrent flooding;
Watchung, Ashtom, from crystalline or conrend): l plain estec clay. ceuse marshy plncn-ru- iren D :
Bermudian, Bowmans- | eedimentery roclu.ﬂutlu- ;:n. g.:'f"lly bedrock shsllow. Ui . as :unnm:::::r:-:u-::i
ville, Croton, Materiele Unit 2. =~ gh (0.47). subgrade or fill poor; local source of simd
Huntington, Rowland, snd grevel. Many serious limitetiome fou
Malvin silt loams. single family residences, septic system: and
& highways; some limitetions for exceveti or
agriculture due to flooding. Erodibilic: sed
susceptibility te frost ection moderst
nigh; shrink-ewell potwntiel low to i
u-2 Roanoke, Holeton, Terrace gravel-qnarts 3-4, Ave. A2 te AG m, L 120~ e
Vayheabire. RIL Seitiite limeatdnes . M;r;“—l—,l g Rt L:‘g"::m.::;‘_) 0.2 te 2.0, 2.0 Well te peor; | Cley 20-3ax; | 2-38 | s-16 16-23 [1.66-1.73 | &8 Strongly scid (pH 4.3-7.0) to mewtrel il
Ca::lu.lulclhu. Surfece Materials Unte 3.11 thick : LoD Lo g ESES ::"; 2 :°':“ L Kinor veter probless swcept whers fregirss
eand, silt, silty PEREERSAY cley. ent; 1igid
e ani graveniy : _ :::- “;mnog l:: 1s rock problems. Sligit te
i = .."...I y g erodibility end sueceptibil 'y
: . to frost action; wese as roed subgrade o' fill
ocams good to poor; some limitatieme for sing »
family residences, septic systems end myri-
culture; shrink-swell potentisl is lew ta
moderate. Locally suitable ss source of .sad
eod gravel.
RXPLARAT 10M S, SEN—T—_— |
Beltaville, Chillum,| Cosstal Plaia etrstified 36, Ave. & Al te A7 ML, O¢, W = g
ASSEXBLAGE 1: Soils om Uncoasolidated Sedimsate e R et st Sy gt g 118-129 :—u (Mormelly wet sbeve 0.2 to 6.3, 2.0 Well to excess-| 2-75% edlt & | 1748 1-17 13-24 1.61-1.82 4-10 Strongly acid (pH 4.5-7.0) to neutral sui
Leonardtown, Surface Materisls Ustc 4.2 thick e ragipan end hardpen; dry Migh te very low, but |ive, fragipsn | clav; clav e e = wutral eRtls
Dowminsat Parent Materisl Remarks Risforas Sacastras belov. 10-35% motisture Beltaville weuid be |some hardpen 0-37X. ater problews except where fraplpel
e silt losm, sandy coatent) . very low. 2-7° present; drainsge depends on psrticulsr
Alluvium - sand, eile, clsy, Poorly dreined, dsep; in lowlends; siley clay losm & ::::‘,:5“'“:‘;??: Pmb;e-' e iy
u-1 grovel forsed on transported floodplsim aravelly silt loams frost a :?'me-“ b ;n .u"ep“h“‘-‘:! “
materiale with bedrock shallov; major . |nrv .g:\d l'O.P:‘: .::,:.“:‘;:H::d' O; . 3
s d 1 L] stions for f
water and negligible rock problems. |single familv residences, meptic svstes
Upland Deposits - gravel, sand, Well to poorly drsined, moderstely excavations mnd agriculture sainly due to

1 clay deep; on nearly level upland terraces fragipan and high water table. Locally
forsed on transported fluvial suitable as scurce of sand and gravel.
materials with bedrock deep; mo rock i . + ——

 except Penn, Bucki =
:::l:e.i'll:‘l::-(::i:;.:r:::rc.“ ." l-ndln.!nntzcro:o‘) :::::;.?z-::::zl::n:'—l :h:; Ave. 2 A2 to A7 ML, CL, G¥,GC 119-131 ;aibiz::yrzut l:.!i:ria‘; w-l.:i -2 Moderately well}15-85% eflt & 23-52 4-14 17-25 1.61-1.81 2-$ Res{dusl, strongly scid (pH 4.5 to 6.0)
u! content . to erete to excessive; clay. ©
locel water problems. :::; ::: silty ::::: :‘l’;-;:::-:;n:l::: Dense fragipan in subsoil locally poor J ::Sln:m:'dn:::l:.::rT:;;S:::\o:l:":m
. - C S oc
Coastal Plain Deposits - gravel, Well or excessive to poorly drained, s Y Localiy): whara Eragipen problems. Slight to strong erodibility wd

T3 sand, clay moderately deep; on rolling uplands preseat. suaceptibility to frost acrion; aome
with hard bedrock deep, no zock end ~ limitations for single familv residence -
negligible vater problems except whers - aeptic svstems, snd highways. Shrink-ssell !
shallow fragipan soila cause severs potential s low to moderate.
water probleams. Lewlabe oo - = s

evisberry sandy iduen or regolith ea 1-3, Ave. § A2 e M -, o 115425 11-13 — — —
ASSEMBLAGE 2: Soils on Sedimentary Rocks losa. -::-tm..::-alarun. Thie $ 2.0-6.3, 2.2 Nigh Kncessive ::;0:-4 clay | 23-30 1-22 :o-)o gy |L3-1.7,, (e-18 (oor.)) |Reatdual, strongly ecid (pH 3.1 to 3.3)
[ oL ORe ®. . eat. )~ (est.) = soil with very shallow Triassic aandstc s
Dominant Parent Material Rock Unit $-2. —~ and conglomerate bedrock snd shellow scil
profile. Use as road subgrade or road [¢11
Triassic - shale, siltstone Moderately wall, excessive to poorly goof,, with good atabllicy wnd bekring vRRESE

s-1 drsined, residual, shellow; sloping Soil is erodible but susceptibility to frots
uplands with badrock moderately deep; Fev limitations for single
ainor rock snd major wster probleme ® femily residences but soils drsin excess valy
in local areas of fregipan soils. and hsve seriocua limitstione for sewege

5 dispossl becsuse of shallow persesble biirec
pe L
Trisssic - ssndstone, conglomerate Excessively drained, residual, shallow; especislly in srsas of stesp slopes. Lically

8-2 * on sloping uplands and steep valley severa rock snd vater problems.
walls with bedrock shallow; mejor AL . ™ Hick i —
rock and negligible water problems. Mt. Airy, Linganors, m te thick seprolite . 4 1-6, Ave. 2 A2 to A7 n, CL 119-130 (Urbana locslly with \ 2
— — Urbana, Glenelg om phyllics; Rock Uait A.%'| aia to Py P OC. y .06 te 2.0, 1,8 Lew Moderately well|20-75% silt 37-42 26-24 16-26 1.6-1.8 3-¢ (est.) Mesidual, st 1 d (pM 4.5-3.5 1

. mod 3 fragipen) est. 11-13 4 4 » strongly actd (pH 4.3-3.3) soil
ASSEMBLACE 3: Soils on Crystslline Rocks channery, Manor (“:_:_. o te high ::c:ﬁ- -iv:. and clay. (eer.) (eot. (4-18 @st.) |with abundent relatively fresh chips of
channery, silty y peo! Woliated schist, phyllite and quarts.
Dominant Parent Materisl cley and chenmery where shallew Blight to strong erodibility end suscep -
silt losms. fragipen Hbility to frost ection; severe rock em
Phyllite - quartzite Moderately well, excessive to poorly s e patsr hazards in aress of shallov bedro.:
A drained, residual, shallow, channery; pnd ateep slopes; ehrink-swell potentisl is
on hilly uplands with bedrock Rov to rate.
= shallow to deep; minor rock but locally e e 4 — —
severe water problems in local sreas Clenelg, Manor, Thick saprelite om schisc, | 1-10+, Ave. & A2 te AS wm, CL, W 114
> Ave. 9 » » ’ -127 9-16 (Norwelly wee; 14-40% -
of fragipan soils. !:oz: Chester Rock Umit B; moderetely Thick o, sC Solathts contlati ;"‘.:-“- 1.9 Lew Malt Ses eSS 8-30% clay; 11-48 3-15 20-% 1.99-1.66 | 3-8 Mesidual, strongly acid (pH 4.3-6.0) soll.
a eaville eflt thick saprolite ee gnaise, et 30-70%) Soms very e high. ive; water 15-80% silt & Migh mica content increesea with depth;
Bchise - mice gneies Well to excessively drained, deep loass. Rock Uwit D. )/ ' : :-N' generslly/clay. kowpaction is difficult. Moisture critical:
» ::].1:1::1,:3”5:;.:,; m: “ﬂ,ljtnx o ¥luffy when dry, greasy when wet. Bedro k
a ; bedruck deep to moderate; is follsted mics achist and messive lo
negl igible water or rock problems banded mics gneiss overlain by saprolite as
S puch ss 180 ft. thick; soil profile thick,
Quartzits Wall drained, residual, shallow; f¥e an iaomRtrmaLivNT SRTRTANY, Eilgewdeo

¢ on hilly uplands with shallow bedrock; Will poor to fair with many limitaiions Pew
negl (gible water but severe rock limitstions for single family resfdencs
problems locally. septic systems, highwsvs, excsvations o

agriculture emcept om staep slopes in shiese
Gnelss Excessively drained, residualy shsllowi of 8% or in sress of shallow dedrock.

o on uplands and steep valley sides Erodibility b sueceptibility to frost s . iem
with shallow to maderately deep high; shrinb-swell potentisl low to modicats.
bediock; negligihle water and minoy
rack problems. T p— = G e ; T e =i
LS R4 =

.m:-.nwuy. ::::‘:‘_ cl'::::.tu::::ﬂ :‘9. Ave, 2 A g Ad =, BC,0C 120439 et . 8 .03=6.3, 1,0 Wigr Well. S$1lt & slay pU] )-15 (sar) 20-30 (set)|1.%-1.7 25, 1-98 Residual , strongly acid (pw 4.0-3.0)

K Ultramafic Poorly drained, very shallow, restdualj X qua i in te 20- 0% (sst) {ast) gravelly ur (haunery soil with verv sha' ‘s
on uplands with shallow bedrock; Uaie C. 1/ moderate qusetzite bedioik and whallow soll profiis.
major water end amerious rock problems. Use as road aubgrade ur road till good with

few Iimitstions. Soil (s erodidle but

y Mafic Pot;rly dl’u:ncd, shallow, residualjon susceptibility to frost action is sligh
rolling uplsnds with moderate to Fev limitationa for single family residiicos
shellow bedrock; major wetsr ond lor septix systems sxcept on very steep alopea
negligible rock problems. = —_— -4 — —_—

glig - A SO e e ! - E 2o
Sraadywine Wode! - =
Triaseic Disbase Woderately :1 to poorly dreined; ."“m o = .::::2 ::::l":::t;lq; :.h:; Ave. 1 Al to A ™, o, oC 120-135 eet. Somstimes 12 2.0-6.3, 2,2 Wigh Bncessive Silt & elay 21 0-15 (est) [25-3¢ (eer)|].4-1.7 is, 7-M® Residual, stromgly scid (pM 5.1-6.0).

c lh‘lh‘)' to eretsly deep, residualj LRV, 10-35% (ost) (eot) Shsllow firable soil on gneiss or saproiits

on-“:r -n:n with bedrock shallow te bwith core stones; few limitstions excspt
rete zllo-n major Yogk and for shallow bedrock hssards. Erodibilit: asd
weger problems. frost sction suscsptibility low to modev.ts;
shrink-swell potentisl low.
=i = - -
Aldino eilt 1
ChEoms : '::.. "_:::_‘:J:":::“‘,:t': v ::: Ave. 2 A2 te A7 n, a, o, 101420 10-13 (Nermally very wet; 0.00-2.00,.02 Very Poor; fragipan |17-43% elsy:  [4-34 7-23 17-32 1.43-1.78 36 Reaidual, strongly scid to neutral
avally .c:.""" clay ¥ oc, 8¢ 20-30% moisture ceatesat). lew. common] water [20-85% stlt & (pH 5.1-7.0) soll which is hard when diy,
i1 . table geserslly|clay. plastic when wet. Ultrsmafic (serpent nite)
- low (0-15%). badrock is shallow with steep stony cu's
ueuslly stebla; soil profils is shallow.
Use as construction materisl, 111 or eaWe-
grads good to poor with fow limitstions
Many serious limitstions for single fau Ly
reaidencas, ssptic systems, highways,
ations and agriculture. Erodibility
and susceptibility to frost sction modirates
shrink-swell potentiel low to modsrats
Legors silt loam, Thin to moderetely thick 1-8, Ave. 3 M te A) oc,,CL,0n 136-120 [ ] .06~2.0, 0.8 Low Poor; heavy 15-40% elay; 31-%0 5-20 18- 1.6-1.8 3-7 (est)
> S, CL, -13 (Wormally wet; 9.5 ] H Residual, strongly acid to mildly slksline
x:uou & Moshaminy | saprelite om mefic; Thia to 13-43% e ) conteat, cley locally; (43-90% eilt & | (est) | (est) (eat) (eo) (pM 5.1-7.8) soil which {s herd when dry,
silty clay losms. Bock Umit 9. 1/ woderate eot.) water table cley. plestic when wet. FPolisted mafic bedroik
goaerally low. 1f moderste to shellow; soil profile
moderats to shsllow; hesvy clays locslly
{mpede drsinsge severely. Use es consti.-
tion materiel, subgrade or fill poor t
fair with meny limitstions. Pew limits: oes
for single fsmily residences or highwa .
lexcept on steep slopes or in a s of
Bhallow bedrock; some limitations to
lagriculture and excavstion, and many lisit-
lations to septic systmes. Erodibility i
susceptibility to frost sctios modersts s
. W . o= high: shrink-swell potential low to hig)
Moatel heminy duam abase;
1;.::1:0;1::. - o r.:: u.“o; l: H 0-8, Ave. 3 A2 to A7 w,CcL,ai, 118-120 10-13 (Mormally very wet} 0.00-2.00, .03 Very Well te poer; [17-43X cley, 34-%4 7-23 17-32 1.43-1.73 6 Residual, stronply scid to mildly slkalise
. ty - 3 Taia (to 8C,0C 20-30% moisture comtemt). lew water table 45-901 pile & (3.1-7.8) scil which hard
iy, ande ) ol ich fe when dry,
““-‘ .“" woderal gemerslly low |clay. plastic when wet. Trisesic igneows disiiss
oams (0-13%") bedrock is moderete to very shallow, se'l
rofils moderste ts shallow; heavy cley:
ocally impede draimage. Moderete ta s eag
lerodibility amd eweceptibility te froet
laction; esevers limitatioms for residemc..,
septic systems, highways end emceveties |
lshrink-swell poteatisl low te high.
£ Surface Materiale & Rock Unit AASHO
c! e 8cil Cl i
Barucy WG Lok v o o1l Classificetion Unified Soil Classificetion 2/ z
~1 - well
Couaty Eaviromssatal Folis graded send end gravel Piret Letters Second Letisrs ¥ AASHO T-180 - A standerdizad teat used by the Amsricee A Actsrberg Limits - Consistancy tests which imclude
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