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Table 2.—Selected physical properties and geotechnical evaluation of surface materials of the Culpeper basin and vicinity
G ENERAL DESCRIPTION ENGINEERING A N D ENVIRONMMENTATL C ONSIDERATTIONS
Thicks PHYSI®EA L PR OPERTIES EVALUATTION F O R CONSTRUCTTION A N D OTHER U8 E S
Principal surficial map units and Origin and dominant parent hicKness Structure and physical Topographic form and Shear strength (cohesive) REMARKS
. T it! 1 2 . W RKABILITY S TABILITY ISP L;®
symbols material n &23‘;“ characteristics occurrence Total unit : Allowable bearing pressure Penetration rate’ compressibility and effective © Surface drainage and erodibility Ground-water characteristics LIMITATIONS FOR WASTE DisPO oA
weight (kgf/m’) (kgf/m?) (BPF) friction angle * Excavation Compaction ® Foundations ¢ Slope 7 Septic systems Sanitary landfills
Each fill requires special study.
; Engineered, compacted fills Engineered compacted fills A ngineered fills are
Unstructured; ted, . ) . g ) P nginee p s many eng
Tlsetrs:ou;ieozgsr?sxiure of Variable; engineered to specific usually have stiff fine-grained generally well-drained; on valley bottoms, alluvium is
Transported by man from local ot . d use; commonly in lowlands ! : soils and compact coarse- Easy with light power equipment Can be: compactul o 955 pr Good for light two-storied moderately susceptible to commonly the material below
cuts; highly variable; landfills 1.5=6 local materials—soil, weathere where roads and railroads Engineered, compacted fills 2 +; : - 4 e 5 : more of maximum density, . g Stable on slopes of 35° or less; ; ; bt e ;
ARTIFICIAL FILL o : and fresh rock, gravel and 800-2400 other fills 0-3. with fills of 10-20 grained soils. Effective friction except moderately difficult T itary landfill structures if engineered and . 1 s ko erosion until stabilized, : o, ) . Large grade sites include
1 may include 50% or more (5-20) . AT ; cross streams or at graded i i a angle variable dependant on where compacted clay or except for sanitaty landil compacted to more than 95% | Sté€per siopes require shoring covered with rip-rap and Not applicable Many limitations Requires special study. airfields, dams, subdivisions
h and h detrit sand: some fills engineered, ilding sites: i natural materials highest b ¢ incorporating stumps and P to prevent slumpin
trash and human detritus. compacted and stabilized by bUlld‘f)Q sites; includes cut ’ material, probably ranging saprolite forms bulk of fill. " hp S p of maximum density. p ping. vegetated. Other fills and large structures. Unit 1
rip-rap, others are untreated. and disturbed ground. from 20 to 30° for coarse- rash. commonly poorly drained and corresponds to artificial fill
’ grained materials. highly susceptible to erosion. (af) on maps by Lee (1979,
1980).
Some silty clays locally rich in
Transported by rivers and Clays are usually soft to medium i dfai s siilsiot plant material. Flood plains
streams: Composition variable in consistency; may be Unit qenerally: unsuitable for Lir arcee urrramta%le P;"" S\LA“/ Jtec . are in common use as parks
depending on area drained. overconsolidated as much as ) % g v u1ba Y Temporary excavations usually 0 recurrent Looding: vvater Near-surface water in sand and and recreation areas. Usually
Large streams draining Fairly well to poorly sorted; 0.2 kgf/cm? near surface. E 3 c | b eaAvydstructur'es, ut coarse- stable at 45°, but steeper commonly at surface in gravel layers may be useful to heavily vegetated. Thickest
ALL Piedmont or Blue Ridge carry layered; commonly boulders ) . 5-50+ (50— Weak organic-rich clays asy to moderate to excavate ommonly too wet to be used graine m'atenals may have slopes require bracing as swales because of proximity industry if high iron content Many limitations. Will not drain T and most extensive deposits .
UVIUM subrounded, fairly well-sorted, 1.5-10 and sand. i Sttean ehannsl, Near-]y level stream valleys and | 1600-2100 Co.arse—grfxlned materials 2 +; 100+ where subject to long term but difficult to ensiire stability econo.mlcally Clay—r'lc.h high l_)earmg str.ength. ClayS vertical slopes exceeding 1.3 to w@er table and fine-grained not a factor. Iron may exceed well as water table is Many hm{tatlons. Effluent may along Potomac River west of Frederick,
2 micaceous quartz sand, and (5-33) becoming finer-grained upward adjacent terrace deposits. fine-grained usually 0. bouldery) deformation under light bﬁcsuse of wegk soils and deposits generally difficult to and silts r_\oé suitable f.or light m have Failed. Permanent mamx' of near _suAr_face 0.3 mg/l, the maximum seasonally near the surface. contaminate surface water. Soneea, MY, along Rapidan [\
gravel of quartz, quartzite, and laterally in flood plain. surcharge. Sands loose to SUCUETHEEINE G I Sompe struc_turegi. Otht matznalls_may long slopes generally stable at bmatenals. fErodxtlnhtylAlofw concentration recommended and Rappahannock Rivers, S LOCATION OF CULPEPER BASIN
schist or greenstone. Streams medium compact with some require piiings to underlying 35° or less. €calse o gentg teiel, for domestic use. and along Cedar Run. Unit 2 / W AND CINITY
draining Triassic rocks carry boulders; effective friction Stronger units: except where active stream corresponds to alluvium (Qal) < VI
Triassic gravels. angle probably 25-30°. erasiomn eais Banks. on maps by Lee (1979, 79° / W
1980). W. VA, 39°-] o
/ 0
Commonly good source of fill, @
Layered; fairly well sorted; highway subgrade, and base »\/
chzracteéized by rounded to Ge I l-drained ; Porous and permeable beneath course, concrete sand and r(
subrounded pebble and Commonly good for heavy Nerally: Wel-dal excep. hardpan layer. Fair to good Some limitations due to high aggregate. Limited extent and
boulder gravel beds consisting Coarse-grained sands and Sands and gravels range from structures on spread footings, Lortlgb];)err?a?)nseontbslct)pes generally | where shallow hardpan may sustapi’ned y%elds near bgse of | Few limitations; commonly well- permeability asndulzwocaltgigon local impurities in deposits B! ,,/
Tra'nsporteq by ancient major . mainly of quartz, quartzite, Caps fdaes;and mearly level gravels 1.5-4; clay and silt 5-200 (50-200 + medu%m ‘0_ very compact; Easy with light power equipment | Readily compacted, commonly and generally good for H-piles; staplc a » DUE 1N SOme }retam_water aton near surface sand- and gravel-filled drained, except in areas of exchange capacity of friable make them of low potential ~~
P 1.5-15 ps ridg ge capacity
UPLAND GRAVEL DEPOSITS rivers mainly f th " - lort aid i Elae Y : effective friction angle ; : cases must be flatter. Utility in spring or after heavy rains. il
y from the wes 50 chert and greenstone in clay 1900-2200 layers from 1.0-3.0; where except where iron-cemented to 95-99% of maximum large boulders can cause v . 3 ! poers channels connected to laterally shallow hardpan, clay lenses sand and gravel. Leachate utility. Poorly sorted gravel ol Madison Mill
3 (Blue Ridge) (5-50) rich, red brown, silty sand fterraces. somrenl ; probably 30-38°. Clays and 1 dend VS § excavations in vertical cuts Erosion susceptibility ; : . . - ’ g d i i INDEX MAP OF VIRGINIA adison Mitso
' ) ; y overconsolidated bouldery) p : ; ayers present. ensity. driving problems. Bearing q han 1.3 m i d : . extensive deposits. Thinner or above iron-cemented poses pollution risk to and sand deposits with ; { :
matrix derived from underlyin to 1.3. silts stiff to very stiff and trength 2-5 tons/ft?, except e LS I U SR moderate to high, especially i ; abundant clay and silt matri 1L, A0 M
ol overconsolidated e o ugHeep material require bracing in friable sands. Seeps s Sl sl mnenlp i layers. lindeslag; geaundawater i il 809
red beds. Locally contains . Z clay layers 1-2 tons/ft. g e g : water table, but part of sources. would require washing and Charlottesvill =
shallow clay-rich hardpan comumion’at. base .ol 'deposits; recharge area. grading. Unit 3 corresponds el ACOLEEVES —77-38°
and iron-cemented layers. to teffsceLgra\ﬁlgg%tg)g(ég s
maps by Lee i )
Soft to stiff clays and silts
S ’ i 4 Stable except on steep slopes Shallow ground-water table at
Unsorted, unstructured, consolidation normal to Easy to moderate with light ) Generally fair for heavy which are susceptible to creep | Usually fairly well drained at base of many deposits; silty,
. ) Betercrenenys ImiRtire oF slightly overconsolidated. power equipment, except Locally compactible, but extreme StElCHIEGS: i SO h h d 20°. Utilit f sl Bt s limitati ; £l : tetial
MOUNTAIN WASH Mass wasting by gravitational 1.5-30 ; : . . ! Micaceous silty deposits difficult where capped b variability makes control i 101 sormelarcas can where: they exceec. 2l Dtlity|  upper paris of. siope, o : ome limitations in areas of loW | Some limitations, depending on s e —aLi
(COLLUVIAL) DEPOSITS forces, from crystalline rock (5' 100) angular fragmen'ts of cry§(alllne Manﬂes slopes afjd caps fldges 1300-1900 Fine grained, 0-1.0; coarse 5.50 + sibisct to loTiderm coaiee Hiaviits bouldery e e R be excavated economically to excavations have failed on poorly drained, saturated and Porosity and permeability permeability and high high variability of matrix and susceptible to frost heaving 1
7 terrain along basin margins. i rocks from terrain flanking the adjacent to basin margins. grained, probably 1.0-2.0. def(JDl'maﬁon ugnder normal veneerqin ¢ diffioult ¢ Jifficultt st b le d underlying stronger units vertical cuts exceeding 2-2.7 with seeps common at toes of commonly low. variability of natural moisture natiival Falstite contant. and weakening. Unit 4 VI RGIN
basins; in matrix of silt and foundation loadings. Effective ensure7stabpla‘tr 1hlcu 2 95% of [: C? pmcd ey-ct)n where spread footings can be m in height. Retaining walls slopes. Silty deposits typically content. corresponds to Mountain Roanoke
sand. siction andle rol?aBl o5 tursiod atl ;g’e:’ ferel SoAST IO HowioT e (R used. subject to frost damage on highly erodible. Wash (Qmw) of Lee (1979,
350 B Y S moderate to steep slopes. 1980). %""%e
Residual; coarse material Bas b s Fair for heavy structures, but Eairl 1 ly drained limitati : 1 Il-
ey : . y to moderate with light y | airly well to poorly draine . - Few limitations; commonly we o )
LAG GRAVEL remaining after fine-grained 153 Well to poorly sorted, in part Caps ridges and hills on steeply el . Gt " Unknown; probably commonly power equipment; locally Locl;‘allydcomgactlxgle, but can be _readlly excavated to " i , depending on presence or Porosdlty and pehr.mheablllty | drained except poorly drained leltahoqs depend-f‘)n nature of Comlmonly a veneer on saprolite
5 materials eroded from (5-10) rudely layered parallel to dipping conglomerate along 1300 + NENOWN; probable range 0 5-100 ranges from medium to very difficult where abundant atirdank bouldsrs and undaflying builldary saptolic s yostable on slopes less absence of shallow clay pan. moderatelto high, exceptiow in areas of shallow clay pan; underlying saprolitized unit 6 c. Unit 5 corresponds @
weathfzred cgnglomerate ground surface. west side of basin. 1.0-2.0. compact. boulders accumulate in upland extreme matrix ya'nablhty which is much strc_)nger and than 20°. Mottled soils characteristic of above shallow discontinuous bouldery areas may be cong!omerate 'whxch may in part to terrace deposits . %,
saprolite, unit 6c. svales: makes control difficult. whzi‘re spread footings can be poor near-surface drainage. clay pans. excessively drained. overlie potential aquifers. (Qtg) of Lee (1979, 1980). _ci)anvﬂle L =
used. o 6°
79° 78° 77 /
Generally stable, except on ! 1 .
! o a4 Directional permeability
slopes steeper than 35° which | o) i desined ) i
Soft, earthy, porous, silty, clay- 1200-1900 + are subject to creep. Vertical ell- to poorly draine ) . influenced by foliation
. . _ f 1 , silty, _ , . S . - Porosity moderate to high, ientation;
Residual; derived from in-place 350 rich material that retains Rolling hilly uplands. st increases Generally medium to very stiff | Easy with light power equipment | 15 90_95% of maximum density | Fair to good for heavy structures.| cuts of 5.0 m stable except dlependlr:g ((m pa:jrint bedro}(]:'k, or::rlnia?;nerlao:] t(:) hligh Variable. d 4 Vari : orlentagpn.l pOOY{ fafion: 4
SAPROLITE weathering of crystalline structural characteristics of S Y UDIANds;;Sieep with depth | Variable; range from 1.0-3.0 + 10-200 + and very compact, increasing near surface, progressively with lower values in micaceous Bearing strength 3—4 tons/ft? where weakness planes R PAn R R OSIAD S E o : et ariable, depending on arable, deperding on perpendictanttorigliationic e
otk (10-160) crostailine bedeoek irito which walley walls. t6 ‘frash : with depth. Effective friction more difficult with increasing e IRCreasing te S+ With depth firactutas and Joints) Telined position. Erodibility low to depending on direction of underlying parent material. underlying parent material. to alinement of mica, chlorite
it grades downward. rock angle probably 20-36°. depth. towsid, it Tice, FeRianG mpderate, except high where }hlr_ou_gh-gomg fractures and and‘ clay plates. Where usedA
shoring. Location of planes of diSbe oliation; as fill, slopes steeper than 1:1
J : liable to slump.
weakness rarely predictable.
; % " Strongly foliated, micaceous Variable; well-dlrained on schist
Overlies crystalline rocks; schist " Rt Variable, generall di Stabl | 1 than 35° E > | Variable; | lumes of
. . ’ o - I x y medium to . . " & table on slopes less than . s " s ariable; large volumes i
(on foliated met hi gneiss, quartzite, and phyllite iy f Eepmsy sl ike . : ) ) very compact except where Easy above 6 m; difficult where Variable; saprolite on schists, As location of planes of gneiss, quartzite, and phylitte; ground water in storage in Few to many limitations, Variable, depending on parent Bedrock pinnacles and core
on foliated metamorphic rocks) t the Pied d Bl 3-50 material preserving schistosity, | Rolling hilly uplands, as at The Variable, depending on parent " phyllite and gneiss less poorly drained on mafic i g : ; A : stones of unweathered rock
6A of the Pie mont an ue (10-160) mitheral orientation, joiats Ghd Riders, fosat of © l’ ) 1300 + lithol i d denth 10-200 + water saturated and soft to bedrock pinnacles and large Eis than, fhat Good for heavy structures. weakness are largely rocks, such as greenstone porous saprolite on schist, depending on parent material material and topographic rsinded: ba sabrolits wie
ngge—l:{\ggg)of Leavy and frastares of pavent ‘crystalline idge (east of Culpeper). ithology and depth. medium consistency. Effective core stones present. ;‘::’:;f: € ithan; that, on unpredictable, vertical cuts (o e susceptii)ility gneiss, quartzite; less storage and topographic position. setting. o Va2t
others ! fricti le 25-36° : may require shoring. ; ' in clay-rich greenstone. :
rock. riction angle ! yarequ. g to erosion. Y 9
Generally massive, reddish-
(on basalt) Overlies basaltic lava flows—unit Bith brownymaterial preserving Median, to: sttong, probably e Locally compactible but Fair to good for heavy structures, ) Porosity and permeability Many limitations, mainly due to
6B B of Leavy and others (10-16.5) fabric, texture, and joints Gently rolling uplands. 1200 + Unknown; probably 1.-0—2-0 for 50-200 + increasing with depth. Effective | Easy above 3 m; difficult where abundarnt core stones rmakes except poor in clay-rich Stable on permanent slopes less Generally_ P(_)O"'ly drained, low generally low due to high clay Many limitations due to poor thin irregula overburden Overlies excellent source of
(1982). —16. ey wind Heohons] oF shallow spread footings. friction angle probably greater large core stones present. contisl ditficult e than 35°. susceptibility) to erosion. content drainage. overlying jointed bedrock crushed stone.
than 25° ) : ’ ’
parent basalt.
Massive to crudely bedded Medium to strong consistency; iyl
(on quartz and schist pebble Overblisls quartz and schist deposit containisi)g some fresh :’,iC:lceous silts c.oi'n.monly Easy above 10 m; difficult Vanabiss lsesil tibl Generally stable on slopes less | Commonly welll-drained: locally Pec;i:\:?bblﬂletz :;Zgl:;?.:;is Ao Some limitations, depending on | Susceptible to ravelling; 77° 30’
¢onglorersita) pebble conglomerate—unit 5-30 cobbles and boulders but Gently rolling uplands flanked 1900 1.0+ for shallow spread ighly compresible; hioulder where bedrock pinnacles and an e, joca i compacie. Fair to good for heavy than 35°. Temporary vertical poorly draine:d where shallow F : ST permeability, cation exchange micaceous zones sensitive to
iti : ® . 10-200 + but micaceous deposits difficult g A low to high. Natural moisture Few limitations
6C S3 of Leavy and others (16.5-100) much more totally saprolitized by st ] d foot: and cobbles make 1 P ble to depth 1 i 1 2 i dd i
1982) s ; ; : y steep valley sides. ootings. convantionsl samplineditbeils arge core stones to compact. structures. excavations stable to depths clay pan present; low content commonly near capacity, an epth to ground moisture content. Locally
( : c asctis ?f cr]ystalllne tY?CkS in Eifoctive frstion ‘ajnglge ; encountered. of 3.0 m or more. erodibility. plastic timit water. good source of fill.
sandy to clayey matrix. ‘
probably greater than 25°.
‘ 40
Near surface soil commonly (\,J
highly plastic, soft where wet ‘. Permanent long slopes stable at Permeability of near-surface
) ) ) . ar?d r%]gntmorillonitic; ) - ' Medium or stronger where dry, - . ) 3 25-30°. Temporary vertical Water commomly'stands at clays low, of underlying L ) Overlies excellent source of
(on diabase) Overlies diabase intrusive 3.15 ndeat by il ueh sand Va'mable, in part rolling uplands, Commonly 1'.0_2'0 for shallow soft to medium consistency Easy from 1-5 m; difficult Clay-rich material sensitive to Poor to good for heavy cuts stable to depths of 2.0 surface after rains because of clayey sands and grus-like Many limitations, mainly due to crushed stone.
6D igneous rocks—unit J of Leavy (10__50) griiscithe mayterias{ ssil’rroungi,ng in part ridges and peaks, as 1200 + spread footings; allowable 50-200 + where wet. Effective peak where large core stones moisture; grus-like sandy structures, depending on m. Presence of clay-coated shallow plasttic clay layer. material is variable; moisture Many limitations; poorly thin irregular overburden Preconsolidation stress as low
and others (1982). Sphorawdally weatheved ?(’:t :V[t- PO)“V (east of :joeac:hgradua"y increases with ::Ctlogsoa"gle prol;ably less present at depth. material readily compacted. dlepth and absence of plastic joints, which make slope and gi:ﬁ::g ta)reass exfiesl\jlwgly . content commonly exceeds drained. overlying jointed bedrock. as 1-2 kgf/cm? at depths of
ulpeper). pth. an . Some clays are clay. : y rwunoff. Moderate lastic limit Readily dried 7.0 m.
bedrock core stones. Weak . . cuts unstable, is e plastic limi eadily drie
# high shrink-swell. . erodibility.
clay-coated joints. unpredictable. and wetted.
Near-surface material massive, |
Overlies greenstone clay-rich, and soft; underlying Medium to strong, increasing e . - o . . ) : P =
(on greenstone conglomerate) . 3-10 material preserves relict iable: tel ; ; . 1 : e Easy above 3 m; difficult where 5 : . . Porosity and permeability T Many limitations, mainly due to Composition highly variable
6E ionglomerate—umt S5 of (10-33) foature jgints \z’and ] Vz:igzzse,ar:go‘ji;;: esy rolling 1200 + Ur;l;]r;lc;:;,sgizggbflzoh.r?gf.O for 50-200 + \;/;tk}edefélééaffec:;v;ef:f:o: oo stones and Dedrock L%iguisc?nrx;]i:c:brl:; t])udt_fcfprelt Fair to gooci for .h;a]avy structures; GTner?Lly stggle on long slopes Gene;gg}{_tpooyrly drained, low generally low due to high clay Macxiny' lm'cxlnanons, poorly thin irregular overburden depending on topographic
eavy and others (1982). cobble; i t;oulders o ys. . ng P v g a Rihagles. GRCOUBtET. ontrol difficult. poor in clay-rich zones. ess than erodibility. P rained. above jointed bedrock. position:
weathered matrix. ok
ROCIr C\'ee
In part clay-rich, micaceous silt, Well t ly drained
Residiial soil aid weatheted or sand and gravel with 11.50_2000+ Generally medium to strong E h Permslnent lzon% slo;i/es genlerally Zep:n?j?nog,r Zn« i?),y:r)]sg;aphy and
. 3-15 fragments of sedimentary s ; ; Increases ; -5 asy with light. power equipment ) . Good to poor for heavy stable at 25-35°. Vertical cuts i . 5t e . . S 1 Varies markedly with nature of
RESIDUUM rock fragmgnts thatioverlie (10-50) rocks Eithor massice o apds IIO\:{ rotlmd]ed cl;ull tops in with depth 1.0+ for shallow footings. 10100 + consistency, except clays in above 3.0 m; increasingly Compachpn easy to difficult _ shrmctures depeiting &9 may require shoring where undgrly{ng h‘t}hology. Negligible; overlies important Variable, Fiependmg on Many limitations, dependmg on andedylng -paient Baiodk c
parent sedimentary bedrock . undulating lowlands. i part soft, plastic and highly TEE i depending on parent material. ) s Erodibility high to low, fractured bedrock aquifers. underlying parent material. nature of parent material. ) o
} crudely bedded with o l:es compressible difficult with depth. depth and parent material. planei1 of weakness inclined depending on lithology and and topographic position. I
subhorizontal layering. roc ’ toward cut face. Tocal oliot i
In part massive, plastic Cla f iff: i Highl tible t 1li .
: » Ple » ys soft to stiff; plastic clays . ighly susceptible to ravelling
Overli iltst h micaceous clay; in part and micaceous silts may be . | Generally poorly drained, o . o on cut surfaces. Some material
S \::irnlsrs :;ksogze;a;daslti’nzisnit 3.7 irregular, subangular clay 1.0+ for shallow footings highly compressible. Silts E ith 1 . . . . A Permanent slopes stable a‘\t 25 except where: intensely Negligible; overlies important Many limitations; poorly drained | Many limitations, abund_ant may slake and weaken after
= chips averaging 1.0 cm thick. Gently undulating lowlands. 1150 + above fresh rock, 1.3-1.7 on 10-50 + stronger than clays. Effective asy with light power equipment | Micaceous deposits difficult to Fair to good for heavy or less. Temporary vertical fractured. May pond water at aquifer at depth. Matrix except where fractured, and clay. Poor surface drainage compaction in fill and settle
7A S1 of Leavy and others (10-23) i 50 g Yy above 3.0 t lly stabl 4 e i llution h d
(1982). Commonly with abundant swelling clay. friction angle probably greater S compact, structures. exc;vatlljonsfgzer(l)era yistable surface. Highly erodible, permeability commonly low. there would pose pollution would pose pollution hazar upon softening. Potential
vollds due to leaching of than 20°. Some clays are high tor depths of 2.0 m. except where: relief is low. hazard to ground water. to surface water. source of clay for brick, tile,
calcareous cement. shrink-swell. and aggregate. L 7
Commonly sandy or silty S limitati depending on sl &z\a
Overlies arkosic, micaceous material with unweathered {0+ for shallow: footinas Medium to strong consistency; ; E—— Sl ol ol h 13 Y
( etoine) saindstone, siltstone, and 3.7 sandstone fragments; locally above unweathered rogck; not highly f:o!'npressible. o ) ) A Permanent slopes stable at 35° ngel];;)ng?:gflsc:md‘;zg;;;aphic Negligible; overlies important Fe;:;;::;i“;?;’eg:seg; Bshi S:L:Ce'l?ybll::a cdaet:)OtE fci(cg?rzz?\ed e 8;\‘
on sa;Bs one minor pebble conglomerate— 10‘23) clay-rich. Fragments more Gently undulating topography. 2000 + commonly much higher; 10-100 + Effective friction angle . Easy with light power equipment Readily compacted except Good to fair for heavy or less. 'Temporary vertical sosition: denisity of fractures aquifer a't'depthA Matrix interbedded clays. Possible L g el ok lacaliy god) satice o il ¥ ~ )
unit S2 of Leavy and others (10— abundant and coherent with erosion: fiibes :ean: Undervife probably greater th'fm 25 . above 3.0 m. where micaceous. structures. excavations generally stable and lith;)logyr‘ Einergrained ! permeability commonly greundwafer polfution poten‘tial polltion: hazhrd o G@ :
(1982). depth ash p;rent bedrock structures. E):\?tespt less in very fine-grained at depthis of 3.0 m. units moderately erodible. nsEstate. hazard. underlying ground-water
approachiec. ’ resources.
. . Generally poorly drained,
OverllesvIimestone»-dolomite Silty and sandy plastic, mottled Easy with light power equipment Poor to fair for light structures. Unknown, as unit seldorr; except locally well drained at oo " o Thickness highly irregular and 4 .
(on limestone conglomerate) Fonglomerate, minor 3.15 non-calcareous clay; generally Soft to medium consistency. above 1.0 m, moderate to Difficult ¢ ially Difficult to assure stability occursCipn pi%romiarnem Slopes sink holes. Hlighly erodible Negligible; overlies important Many llmltatlon-s; POOYIS{ drained; | Many limitations, dl"e to soluble unpredictable. Commonly Limekiln
interbedded sandstone and % massive; lower contact with Nearly flat lowlands. 1900 + Unknown; probably 0-2.0. 5-50 Effective friction angle difficult where clays are water itiieult tol compact, .especially where saturated. Possibility of exceeaing - Lemporary where cut suirfaces exposed, aquifer at depth. Low matrix poses potential pollution nature of underlying bedrock overlies deeply weathered )
7C ; : (10-50) v Y here water saturated tical cuts subject t 9 P hazard d i i §
siltstone of unit S4 of Leavy underlying limestone unknown, probably 20-25°. saturated and very sticky and whe < : sinkholes and solution e Jﬁc O but unit commmonly occurs in permeability. azards to ground- and which is particularly suseptible | ;5nes of solution along joints S o
and others (1982). conglomerate is very abrupt. gummy. cavities. 12'25‘;3}12‘23150 apse and topographicallly sheltered surface-water. to solution by acid leachate. and bedding planes. 5 K
1 positions. =
Hard, fresh sedimentary, igneous, High; 2100 + Buckeystown
N : for siltstone ‘
and metamorphic rock. Corre- Bedded, layered, or foliated ~
o N (S1 of . - e 7c
sponds to Pre-Triassic crystalline rock commonly cut by Leav Matrix permeability negligible; ST )
: - ) . . y and b : Generally stable on steep slopes : y Many limitations, due to thin
BEDROCK rocks —unit P of Leavy and 0-3 g;enr;f;tlln%en:;:}z;z of joints. Stszﬁé rsc:(gcﬁllfts T::;g stream others, Cannot be Very difficult; gene{ally requites I d " except where jointed or I ! . i 1m§.ortam aquxfgrs whebre Many limitations due to no or overburden, open fractures, See table of engineering
3 others (1982), as well as fresh (0-10) im ermeible Commonl undezliain b yun]ijt T of Leay 1982) to High-3.0 +. penetrated Very strong heavy power Equipment, Cannot be compacted. Genetally good to excellent for | g bedding or foliation Generally poorly drained with secimentary Lg"fts cut by shallow cover, fractures, and no effective matrix properties and bedrock map
Triassic and Jurassic bedrock in cagped by aAmeter or Ieis of and others (yl982) Y 2800 + for glrelalsl,]t'i)nggfor Bresplemgland heavy structures planes inclined toward cut sapld munofh :Ar/]}tlzrrceogc?licﬁtzn craavci:?er:;gsent great difficolts of excavafion. permeability, .and. grenk Cemiy e wihiors, J982). &
(Slglpse“perssbassin‘]— un(iitsT $f1],_ S2, soil, but bare bedrock outcrops Slfa[t?::iyu : face or streams. th lisnestane: sohglomatate: difficulty of excavation. B s GQ o&e\‘
, 94, 99, B, J, anl of Leavy common. -
d others T \
and others (1982). ah i i,
1982). 0 i
ic
;kgf/m3;Kilograms of force per cubic meter. Based in part on: Tables 1, 2, Engineering geology of soils and weathered rocks of Fairfax County and vicinity, Virginia (Obermeier and Langer, 1979); tables 1, 2, Selected properties of surface units in Montgomery County, Maryland (Froelich, 1975). | //
kgf/cm“—Kilograms of force per square centimeter. & /
SBPF-Number of blows of a 140 Ib. hammer falling 30 inches needed to drive 2.0 in. diameter \ QS ) -
sampling spoon one foot. int §
“Effective friction angle is slope of strength envelope. » g?,l:k: %9 /_‘/ Hyagow) g
*Based primarily on the T-99 method (ASTM, 1978, D-698-70). \ Q‘/e
SFoundation stability: Approximate bearing capacity (tons/sq ft.) developed from local practice of a 3 7 N Co’/ 0@
footing 4 ft. wide, above water table; below water table bearing capacity should be reduced 50% *5 N @@ / \C / C,O o
(statement modified from Duncan, 1965, p. 31). o \ 0@?’ ~ 9:1 %
’Slope angle in degrees and equivalent slope per cent are shown in figure 3. © QQS/ -/Oﬂ\(‘} re@“
8Refer to appropriate County Soil Survey; invariably requires special study. o %"
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THE CULPEPER BASIN FOLIO MAP UNITS i i r
The Culpeper basin is a structural trough filled with sedimentary and igneous Artificial fill (unit 1) and man-made or disturbed ground L ® s
P ry g —~
rocks of Mesozoic age that borders the eastern front of the Blue Ridge in northern Artificial fill consists mainly of a locally derived, heterogeneous mixture of soil, 7 T R I
Virginia. The basin extends from the Rapidan River near Madison Mills, Va., weathered rock, fresh bedrock, gravel and sand which has been moved a short . //// / . . // Soil
northeastward across the Potomac River and terminates just west of Frederick, Md. distance from artificial cuts and borrow pits made during construction (fig. 2A). In / / / / /_/j
This report is one of a series of earth science information maps being prepared many fills, fresh basalt or diabase have commonly been used as rip-rap. No two fills 5‘5;’% o SOG;‘ZJ“O 9
as part of a study of the geologic and hydrologic resources of the Culpeper basin. have the same bulk composition; consequently, each filled area requires special )‘;0 D o"gg’ag 5;’:3.5:;_6 Soil Jc 2 2 Boyds
Geology on these maps is modified from Lee (1977, 1978, 1979, 1980), Eggleton study to determine significant engineering properties. In general, most artificial fills Hardpan = =
ag v — — Upland Lag gravel i &
(1975), and Lindholm (1979). The scale of these maps, 1:125,000 (1 inch = are less stable and have less bearing strength than the undisturbed parent material L ravel (9 g't 8 Mour.1ta|n wash Mid
approximately 2 miles), permits only a regional overview or guide to evaluating (Froelich, 1975). Fill is readily infiltrated by surface water, easily eroded, and Artificial fill (?.Init 3) uhi (colluvium) (unit 4) 3
geologic and hydrologic conditions that may influence certain types of land use. The provides a major source of sediment to streams until it settles, consolidates, and is 2~ (unit 1) }30“
maps are not intended for enlargement, nor are they, or any graphical or tabulated stabilized by vegetation and rip-rap. Engineered fills, however, are commonly so % N o
data included, intended to replace site investigations. Local details at a given site compacted that the permeability is less than that of the original parent material Conglomerate Seproiite &
may differ from the general conditions portrayed on these maps, and detailed (Obermeier, S. F., oral commun., 1981). Whereas small fills are most common at (unit 6¢) (u?\it 6) ' 3
studies are invariably required for site planning. valley crossings of highways, roads, and railroads, an extensive area of disturbed Soil Saprolite, X !
8 Y g ey T : residuum .
By combining the basic resource maps in a variety of ways, depending on the ground underlies Dulles Airport. Other large cut-and-filled areas are graded sites errace residuum, Sedi Saprolite, L (unit 7) . 9> Pacbnian Springs:~ c
relevant limiting factors for any given land use, the user can derive a secondary within new subdivisions, quarries, sanitary landfills, and large industrial building sites SaIIUV{um > weathered N km:ent_a;y weathered 7 Neatheréd - O S - {
series of maps that focus on specific problems. Potential uses of these maps and where fill of variable thickness and extent may overlie the natural materials shown 39’0"‘9' s rock, or Focks {unit 8) Lz ~ } rock, or ;
\ AR : residuum, Q% b - - 5 LN bedrock rock, or 3
possible derivative products are discussed in the texts accompanying each map. on the map. 3 edrock e / o . ; ’ i
Alluvium (unit 2) weathered | \ /\ \ s (A / /“\\\ (unit 8) y bedrock A O 4 S
uvium (uni 2% .
rock, or < / / . larks Ga
Alluvium consists of loose sand, silt, clay, gravel, and boulders which have been bedrosk / \[ /( ‘<\ N ) L \\/ B \/ /// /> / AT / J O Clarks U.p §
transported and deposited by streams in valley bottoms, lowlands, and flood plains . — ’ - N 2 Greay og?
REFERENCES CITED (fig. 2A). Such areas are subject to recument flooding. The subangular to A B C 7c
Eadleton. R. E.. 1975. Prelimi loai f the Hernd i ) subrounded and rounded gravel and boulders of the major streams with headwaters - 3
9 Vir ;nia: Ué Geolé icrael gm:/ary Ogeo og;: gap 575 386em lonl-gzao(;(a)ng <, in the Blue Ridge were derived principally from erosion of crystalline bedrock 3 .
Lee. K gY '1 9'77‘ Triassigc stratlil r:yh l?rfnt_h; enoretlpl’zm a;t of’ticea éul. 4 b‘ . outcrops of quartzite, greenstone metavolcanic rocks, and quartz, with lesser
'Vi; in.i,a e l’v[a land: U Sg Gp ly ical S B llpt' 1429 C 1;)eper i amounts of gneissic granite, limestone, marble, and chert. Where these streams flow
= 1978 Greyo] o iA . fe :)hog:\c o lurveyd . ?mv. . ’U S % loaical across the Culpeper basin, the alluvium contains a substantial fraction of ( T \\
Surve Miscéllaneoug ;'ni?ipS? di < NICO i/[%uag;;ng e’l irgz'lzlgo O. « aeoiogica sedimentary and igneous rock fragments eroded from rocks within the basin. The N
y 1979, Triassic -J]jrassi:l éscs)logayp of t;le n;)itcl'?ein .parzt of'the Culpeper sand, silt, and clay fractions are fairly well to poorly sorted and commonly ’ 7c
: o micaceous. s
basin, Virginia and Maryland: U.S. Geological Survey Open-File Report 79— . L . . . ) ] S &)
1557, scale 1:24.000. Streams that drain areas wholly within the Culpeper basin deposit alluvium with NG, l’o} obb
1980, Triassic-Jurassic geology of the southern part of the Culpeper ab.undant angular to subrounded fragments of rocks .of‘the Culp?per Grogp Soil Soil 6¢ OA’KI ¥
basin and the Barboursville basin, Virginia: U.S. Geological Survey Open-File (Lindholm, 1979; Leavy and others, 1982) exposed within the drainage basin. \ ¢ Vs
Report 80468, scale 1:24.000 Streams that drain sandstone and siltstone contain gravel composed of those types A v, Ep °ca
Lindholm, R. C., 1979, Geological history and stratigraphy of the Triassic-Jurassic of bedrock, wheress sheams fhiat dralfx diabase and homfels malr}ly cor.ltam . Rt_aSIduum = MONTGOMER 0
Culpeper basin, Virginia: Geological Society of America Bulletin, part II, v. 90, pebbles, cobbles, and boulders of diabase and homfels. The fine-grained Saprolite lnis, 7s: 7b) Closed f Bedrack ladgesiof 1 \\% i
no. 11, p. 1702-1736. components that commonly overlie gravel beds are fairly well to poorly sorted and d el IR limestone conglomerate —_ S e
invariably micaceous; locally, fine-grained sands, silts, and clays contain organic Wasth epression (sinkhole) LOUDOU? T
(plant-derived) material. Low-level terrace deposits consisting of unconsolidated, de,at ered . Soil Soil 2 he -
upward-fining deposits of gravel, sand, silt, and clay, are mapped with the adjacent Weathered S€ Imelr:tary Mou ntain wasﬁ ‘I Resid ;
INTRODUCTION alluvium where present along several streams and rivers. Thickness of alluvium (unit L crystalline roc (colluvium) (unit 4) L= (es'. tu_]ur)n
Surf o b ) ) 2) ranges from a feather edge at the headwater of small tributaries to as much as rock Residuum DL LG ,
t:rjce r(r;atenlas (oveli.durden) shown on this map g unc.onsohdated (not 10 m along the Potomac River. The fine fraction (silts and clays) are generally of (unit 7c) 3
;emen ed) En partly Seniely ated (weakly cemented) depo§1ts which can generally a soft to medium consistency (table 1), and the coarse fraction (sands, gravel, '
e n'pve y. powelt equipment. Areas where these deposits are greater than 3.0 cobbles, boulders) are commonly loose to very compact (fig. 1). Sedi Sedi
m thick are differentiated from areas of shallow bedrock. One artificial deposit and ) . . edimentary edimentary
six major types of naturally occurring deposits are described; each type groups Wsland greve] depesits .(umt 3). . Crystalling | Isandstone.silistone] Sedimantary p bedrock o465 - P
materials having grossly similar physical characteristics. The naturally occurring Upland gravel deposits consist mamly.of well to poorly sorted, rounded pebbl.es, bed.r ock bedrock (unit 8) bedrock (unit 8) 17°45 1 2
deposits underlie the soil layers (upper 1 m) and blanket much of the hard bedrock. cobblgs, and boulders ?f quartz, quartzite, chert, and. rare fragments of crysta.lhne (unit 8) (unit 8) : L
They comprise both transported and residual deposits. Transported deposits include rock,. limestone, opal, élabase, basalt, and sandstqne na genera.lly 1093? matrix of Goose  Creey j . 6b
alluvium and terrace gravels of the stream valleys, and mountain wash and reddish-brown sand, silt, and .clay. These deposits are of fluvial origin and the 7 \ 7 . 7
colluvium flanking steep slopes on the basin margins. The residual deposits include principal occurrences are restricted to Inlortheastern Loudoun Cotrmty, V.a., and Folutian F S~ o / (
lag gravels derived by weathering of some conglomerates, deposits of saprolite on western Montgomery County, Md., adjacent to the Potomac River. Dissected Ehanoel . \
: . . .
crystalline rocks, and weathered residuum on uplands undetlain by a variety of Ferrace remna.nts OCCl_“ at .altltudes of 390 to 445 feet (120 to 135? m) in thick 39°00 \ A\
sedimeniary sack s, T addien, aviicsl 4l.and mer-made or distitbed gioiind 1sol.ated depOSltS' capping h]“ls east Olf'LUcl;:keﬁsiu Va. ?}l]nd I;Oﬁh of Stleﬂing Park, Va. Figure 2.—Diagrammatic cross sections showing characteristics of surficial materials and underlying bedrock (modified from Langer, 1978). A, Artificial fill (unit 1), alluvium (unit 2), and terrace alluvium. B, Upland gravel (unit 3). C, Mountain wash
are delineated. Budjacenit deposits aceur at lower altituaes where they form; nearly evel. lestaces (colluvium, unit 4) and lag gravel (unit 5). D, Saprolite on crystalline bedrock (units 6a, 6b, and 6d). E, Residuum on siltstone or sandstone (units 7a and 7b). F, Residuum (unit 7c) on limestone conglomerate bedrock (unit 8) 2
Selected physical properties and some generalized geotechnical characterist capping shallow, gently dipping Triassic bedrock. The coarse fractions are {
of the surface materialspare summarized in ta%l 1 and 29 i lc _?rz? e;sl. & commonly iron-stained, and iron-oxide cementation may form a hardpan layer from
. . . i " Aar.x an _9“‘3 . able « hsts 1 to 3 m beneath the surface (fig. 2B). The upland deposits have been locally dug Zey,
descriptions and generalized engineering characteristics of surficial units largely on &5 a, sotifce of sand and aravel: however. these deposits are impure, would require gut
the basis of tests at specific sites having nonrepresentative geographic distribution. - : = ave 5w 3 i e ; T i
ot oxinmle. il | h “ N rhg ; washing and grading, and are too limited in areal extent and volume to provide \ Middleburg 50t Dover J . { 7>
ple, the column headed “Allowable bearing pressure” is based mainly on han docal lies. Oth sothin d s of sirilar Babit and o ) S - N
iats . . . . more than local supplies. Other minor thin deposits of similar habit and origin cap .
sHaliiatons s t fewios Sonniy thog fhese Satd gre adumuale o iporiay hills and form a veneer on flat uplands along the west-central part of the basin . A
accurately the conditions of similar units in Fauquier County where few tests were i . P ‘g P oo .
made. Nevertheless, these specific numerical values are included in the table a Mifchness of ol 3 mnges from 1 oa te:posiial) 5 rilioh 85 1 T o Fiome. Firte: .
gener;al guide to thé expected properties of similar units not tested or documeenfeg greined mterlals are nonmally sitfta mediary siif consistency (ble 1, and oatsc: h L S . —~
elsewhere, in order to provide a regional comparison throughout the basin. A more grained .matenals are u.sually wel.l cons?lldated, Rompach torueay canmmsk g 1 1> gtiDOUN %;,1 K
comprehensive  discussion of “Allowable bearing pressure”, “Compaction Mouritatn .wash {ealitsial] .depos1ts. (it ‘_1) . AUQU;E\ Co ‘ -
methods”, “Peneiration rates” and most of the other columns presented here is Mountain wash deposits cons.lst mainly of a gr.eat v§nety of loose angul.ar R éq C\. ~
provided in Obermeier and Langer (1979). As the scale of the map (1:125,000) fragments, cobbles and boulders in an unsorted matrix of silt and pebbly sand (fig. ’Z’§ O, 1
permits only a regional overview or guide, surficial units less than approximately 20k These dep‘?sns e mosFly of ZOI:IUVB] i delb s dﬂow : S prC)deC-ed n 1 Srnele
0.25 mile (0.4 km) wide are generally too small to be shown. Comparison with ;e.sEonsg tngrawty mZSS Y;aStlI;g an, 1 ave }?ccumu 'ate fat ht ebbése of cliffs or EXPLANATION Snakege,, B i
larger scale geologic maps (1:24,000, Lee, 1979; 1980), or with published County ighlands. They are distributed mainly at the margins of the basin where they 1 - TYSONS CORNER\ |
Soils Surveys is possible for many units and would provide more accurate overlie Mesozoic bedrock and commonly overlap and obscure contacts between 1 N
geographic definition. Culpeper Group bedrock of Lindholm (1979) and pre-Triassic crystalline rocks. The TS A . d - 5 P
upland surface on the Mountain wash deposits is commonly littered with angular to BOUNDARY BETWEEN MAP UNITS—Approximate and generalize SAPROLITE—Saprolite on Piedmont crystalline rocks, on basalt, on & q&o
subangular, weathered to fresh, cobbles and boulders of pre-Triassic crystalline Cul basin bord " conglomerate (quartz and schist), on diabase, and on conglomerate rcult ::E |
Table 1.—Qualitative expressions of consistency for fine-grained cohesive bedrock — commonly quartzite, quartz, schist and greenstone. Scattered sparse WECPERDASHEDOILEHBIIE (greenstone) consists of residual silty to sandy, red-brown to gray, Diffic g
materials (modified from Peck and others, 1953, p. 29). borehole data, however, suggest that the bulk of these deposits consist of silty earthy, ferruginous, porous material that can usually be readily dug Little Q
arkosic sand containing boulders and cobbles scattered throughout the finer-grained or excavated. Firm and cohesive on fine-grained units where undis- g
CONSISTENCY FIELD IDENTIFICATION matrix. The deposits are commonly loosely compacted (fig. 1). Thickness ranges turbed; relict rock structures are preserved. Mapped only where
P v Y g
from a feather edge to possibly as much as 30 m locally, but the most extensive more than 3 m thick
Very soft Easily penetrated several inches by fist deposits on the west side of the basin average 12 m thick. Thinner d its ' ; - . . ) -
" v Y (::i?ecl)'al e thicknessw5e m) 1on the east flank of the gasin contain abundant uaxetlzmasrlxd ! ARTIFICIAL FILL—Heterogeneous mixture of soil, weathered and On Piedmont crystalline rocks—Highly variable in composition and |
) ) weathgre of il B q fresh bedrock, and other material that man has moved a short dis- thickness (3-50 m): micaceous, silty, and sandy, well drained on \ ‘
Soft Easily penetrated several inches by thumb i J S tance from artificial cuts or quarries and borrow pits; includes man- schist and quartzite; clay-rich and poorly drained on greenstone 'r\ N 4 750 VIENNA
Lag gravel deposits (unit 5) made and disturbed ground; highly variable. Non-engineered fills On basalt_Clav-rich o disinads canist d P— I TS
Medi Can b . Lag gravel deposits consist mainly of rounded to subrounded boulders and are commonly less stable and with lower bearing and shear strength n basalt—Clay-rich, poorly drained; contains scattered core stones; / L
call an be penstrated several inches by thumb cobbles of quartzite, greenstone, and quartz littering a rolling upland surface : ; : ; : thickness from 3 to 5 m or more Petider
with moderate effort I 5 q 1 , hg i g o 1 el st than undisturbed parent material; pervious and readily eroded until / -
overlying deeply weathere ulpeper Group conglomerate, locally extending over settled and stabilized. Engineered fills commonly stable and less On conglcmerate (quartz and schist fragments)—Silty, sandy, in part / > L : 1
; - adjacent units; only the coarse fraction remains near the surface after the finer permeable than original parent material clay-rich; many fresh boulders; well to poorly drained; usually thick, = . , N
Stiff Readily indented by thumb but penetrated only grained matrix material has been removed by chemical weathering and erosion (fig. from 5 io:30:m = / & 4
with great effort 2C). These deposits occur discontinuously along the west side of the basin south 2 ALLUVIUM—Sand, silt, clay, gravel, and boulders; in stream valleys; - . 5 - / 17 15"
of Leesburg to New Baltimore. Thickness of the unit is variable and the base of the variable composition depending on source terrain; well to poorly On diabase—Clay-rich, bouldery, poorly drained; variable thickness % — FAIRFAX
Very stiff Readily indented by thumbnail nearly flat unit follows the undulating ground surface; it ranges from 1-3 m thick, sorted, commonly layered in upward-fining sequences; coarse- from 3 to 15 m I =
but the lower contact is usually gradational to weathered conglomerate, except grained materials are loose t? very COI’flpaCtY fme-gramed mater.lals On conglomerate (greenstone)—Clay-rich, poorly drained; irregular { 1 1 B P
o where it overlies adjacent units of totally different lithology. The deposits are are generally of soft to medium consistency; subject to flooding: ihickness. from 3'to 10 m
Hard Indented with difficulty by thumbnail generally loosely compacted (fig. 1). usually less than 6 m thick ’ g ' { -
' RESIDUUM—Residuum on siltstone, on sandstone, and on conglom- \ B
Saprolite (units 6a, b, ¢, d, e) 3 UPLAND GRAVEL DEPOSITS—Cobbles, pebbles, boulders, sand, erate (limestone) consists of clay-rich, micaceous silt, sand, and / 2
Saprolite is a residual deposit of easily dug or excavated, red-brown to gray, silt, and clay; caps ridges, hills, and terraces; coarse fraction mainly gravel with weathered fragments of sedimentary parent rocks. \ N Creek
earthy, untransported, porous material derived mainly from decomposed crystalline quartzite, quartz, and chert; fairly well to poorly sorted, locally with Thickness is irregular, ranging from 3 to 15 m b Broad Ru §
rock in which the constituent minerals other than quartz have been altered to clays shallow hardpan of iron-oxide or clay; fine-grained materials usually ch éc
Large amounts and amorphous minerals by chemical weathering. Saprolite retains the structural stiff, coarse-grained components usually well consolidated; thick- On siltstone—Silty, clay rich, micaceous, poorly drained, 3—6 m thick pro”) ‘%
of settlement characteristics of the unweathered bedrock into which it grades downward (fig. 2B- ness as much as 15 m or more 1 %5
D). The density of saprolite is commonly less than half that of the unweathered On sandstone—Sandy and silty, micaceous, fairly well drained, 3-5 o~ % \ x -
S 5 1
bedrock from which it is derived. Relict rock structures preserved include bedding, MOUbI?)'{AIN VZAS'I}_'{ COLLUIVIALb DEP?SITS lBou]del:rs, cobbl?sv m thick i e Q o
joints, faults, and orientatioms of minerals that are chemically altered, but identical Pebuies, sand, st t; commonly f'“t Ase ol steep slopes along margins ) ) . l >y Run 2 $
S o G it ; ; of basin; coarse fragments highly variable in composition, com- 7c On conglomerate (limestone)—Silty, sandy clay (noncalcareous), P S —
to their original positions. Although saprolite is more soil-like than rock-like, the relict , : s lar i il it d and sil oorly drained, highly irreqular thickness, 3-15 m AING k
structures persist and preserve steep planes of weakness that are more numerous motr;iy a;gu ar ar? sud angl.itar n 1lmso eb [gelol ) Bl (i Sit paai ’ ¥ ’ X & A .
_ and coninuous than is common in transported material. Upper zones are matihe Neav sufpce depodls e loass: besaning progresiely B 5:or0Ck tgneous metamorphic and consolidated secimentary | . e
Potential Very loose commonly soft to stiff, with strength progressively increasing with depth (table 1). P rock; fresh, hard, unaltered; locally overlain by as much as 3 m of . o
Saprolite near the surface can be readily dug with a hand shovel; at depth, it may LAG GRAVEL—Cobbles, boulders, sand, silt, clay; coarse fragments surface materials and soil . 1 -
. . . RS
for contain as much as 10 percent fresh core stones that ring when struck with a rock mainly rounded quartzite, greenstone, and quartz littering upland P Pre-Triassic rocks o
hammer, but the surrounding material is highly altered. The thickness, physical, and surface overlying deeply weathered saprolite on conglomerate; New Bal . P
. : Loose chemical characteristics of saprolite are chiefly related to the mineralogy and thickness varies from 1 to 3 m; loosely compacted ﬁb ’ 1 S
dhsizetline, structure of the underlying parent material, the topographic position, internal and ? 1 -
external drainage, and the physical-chemical environment in which it formed. \ Sy
settlement The term “saprolite” is used for the in-place weathered mantle overlying all the 1 o ! /
crystalline rocks within the Culpeper basin, as well as some deeply weathered 38°45’ = ‘ 7 o\ < 38045’
tindet Medium compact conglomerate units comprised mainly of crystalline rock fragments. Because the 2 ¢ Q. Lakedrittl 2 ( 5 l
physical and chemical characteristics vary so greatly, saprolite is subdivided into five 2 g £ | ey
| units based on in-place derivation from different parent materials: (6a) Piedmont S { éb . 1
norma crystalline rocks, (6b) basalt, (6¢c) schist and quartz pebble conglomerate, (6d) 3 : )
Cothipact diabase, (6e) greenstone cobble conglomerate. Shallow trenching (less than 3 m ) 7
building P deep) for a natural gas pipeline along the eastern flank of the Culpeper basin in
1980 showed that saprolite overburden on diabase is highly variable. It ranges in / *
thickness from a few centimeters to more than 3 m. The deep saprolite areas occur '?,,,)2 s \
loads in pockets 10-20 m wide and as much as 100 m long, especially where the diabase 6b &
Very compact is fractured (W. Davies, written commun., 1982). The thickness of saprolite in the ) § . -
Culpeper basin is highly variable, ranging from about 1 m to more than 30 m. Occoquan (})?E(S:OQUAN
ERVOIR
Very small amount Residuum (units 7a, b, ¢) ; 6b dackson
of settlement Residuum is the most widespread surficial material unit in the Culpeper basin; it g %
is the product of in-place weathering or disaggregation of cemented or consolidated \ . S
. . ] o sedimentary rocks (fig. 2E). It commonly consists of clay-rich micaceous silt, sand, 2
Figure 1'_6’7.‘9” Sho"‘{”.’g 1 elat/v.e CO"SOI"?'?UO" or compactness for coarse- and gravel containing weathered sedimentary rock fragments. Original bedding, E
grained surficial materials (modified from Langer, 1978). joints, and fractures are commonly obscured or obliterated, but a crude = S
N g
subhorizontal layering is apparent in some exposures. Residuum is subdivided into \ O
three units based on the underlying parent material: 7a siltstone and shale residuum f .
100 (1:1) (fig. 2E), 7b sandstone and siltstone residuum, and 7c¢ residuum on limestone ¢
’ conglomerate (fig. 2F). Exposures in the shallow pipeline trench indicate that N = \ =
y, residuum on red shale, siltstone, and sandstone, as well as on hornfels, is generally S \ Q,o‘
/ less than 1 m thick along the east flank of the Culpeper basin (W. Davies, written Wil ¢
/ commun., 1982). Residuum ranges in thickness from 1-15 m and generally is 3-6 : 3 éb
y m thick; where it is less than 3 m thick, it is included with bedrock. Consistency \
/ ranges from very soft to hard and generally increases progressively with depth (table ) %
/ 1). O\ J
y Bedrock (unit 8) et ’ g
= A Bedrock includes nearly fresh, hard, sedimentary, igneous, or metamorphic rocks .
= 67 (1.5:1) AT that crop out at or near the land surface or where covered with less than 3 m of ~ )' ’?
o / surface materials and soil (see figs. 2A-F). Extensive areas of shallow bedrock are ?’;. / P \
2 along stream valleys. Widespread upland areas of shallow bedrock are underlain by 2 % b RS
i) / thermally metamorphosed rocks adjacent to diabase. Types of bedrock are oY | 6b 2
2 / differentiated on the bedrock map of the Culpeper basin (Leavy and others, 1982). ‘5’% o \ N = .
€ 50 (2:1) § '
() o ’
3 78°00" 229 a
o // F b
<
S // / 7
o Hoze! ! 7~ \
) 33(3:1) 1
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This map can be used to delineate, on a regional basis, the distribution and 1980, Triassic—Jutrassic Se°1°SV_9f the southern .part of the Culpepgr ! |
general physical characteristics of the nonconsolidated and partly consolidated basin and the Barboursville basin, Virginia: U.S. Geological Survey Open-File 38° 30’ ) { N
. + ’
deposits (overburden) that underlie the soil zone and overlie hard fresh bedrock. Report 80468, 19 p., 18 Pl?v s?ale 1:24,000. ) o ) / 38°30
When used in conjunction with the index to flood-prone area studies (Morsches and Lindholm, R. C,, 197?, .G'eologlc h1§tory anfi stratlgraph.y of the .Tnassm-Jurassm N~ L ( g
Zenone, 1981), some aspects bearing on the relationship of unit 2 (alluvium and Culpeper basin, Virginia: Geological Society of America Bulletin, part I, v. 90, s 04 [3' A
terrace deposits) to flooding can be ascertained, particularly if the more detailed no. 11, p. 995-997. ) o - S ~
flood studies are used with the appropriate quadrangle maps of Lee (1979, 1980) Morsches, S. A, .afld Zenone, Chester, 1981, ndex map of flood studle§, Culpeper '] s OQ, / .
as well as with this map. When used with the land-use land-cover map (U.S. basin, Virginia and Maryland: U.S. Geological Survey Miscellaneous { & QY'/ O
Geological Survey, 1980), current land usage can be compared with the type of lnvgshgahons Series Map I-1313-A, scale 1:12510001 i R / / / 68 E
surficial materials on a regional scale. Used with the bedrock map (Leavy and Obermeier, S. F., and Langer, W. H., 1979, f?nvgl.neenr?g _9?01099 of soils e?nd r - B} é‘ 770307
others, 1982), the type of bedrock and its engineering properties can be compared weathered YOCIfS of Fairfax County and vicinity, Virginia: U.S. Geological ) \ g /&?
with the nature and physical properties of the overburden, again on a regional basis. Survey Open-File Report 79-1221, 59 p., map scale 1:4&000'. o N : ; ©
Used with the quadrangle geologic maps (Lee, 1979, 1980) and with the Peck, R. B., Hanson, W E., and Thomburn, T. H., 1953, Foundation engineering: f293 & ‘
appropriate county agricultural soil surveys and corresponding engineering tables New quk, John Wiley and Sons, Inc., 410 p. ) ' \/ < Laiy /
published by the Soil Conservation Service of the U.S. Department of Agriculture, us. Qe91991ca1 Survey, 1980, Land use and land COver, 1972_77_* Culpep.er basin, Goldvein
additional aspects relevant to land use on parent surface materials and overlying Virginia-Maryland: U.S. Geological Survey Miscellaneous Field Studies Map \
soils can be-extracied: MF-1208, scale 1:125,000. (
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