- R & S e ______. - TUNITRIN LVOL VT TR Vi TG e

IS CULE W TR R 1O L e PUSITION BN UF FRINT OF 113 L = e — > _ —— S— FUNNUN CUBE UF SRINT U e LIk " = Lo Lk an el - [T pa——— 7
' C v‘OUJ - OPEN FILE MAP 78-265 |
‘ = " VIR LR"P?UW o B JOHNSTON AND VAN DRIEL=SUSCEPTIBILITY OF
COASTAL PLAIN AQUIFERS TO CONTAMINATION,

| /e, 7?.@&5’ COMPUTER COMPOSITE MAP

+
{ i % -
FAIRFAX CO.. VA,
; : ; / : / 4 : / |
o 35 55 U0 34 | J 35 55 50
1 1 1 1 0 g 0 0 0 33 52 30 334 | 00 S 58 W
0 8 7 5 4 2 ‘ 36 520U 33333 oy S e
3 0 ‘ 3 0 3 0 3 0 3 58 51 30 ' 33333344 446444 . 33 b:d Ju
) 9 g 0 0 0 0 0 0 5 , 30 51 Ou 4344433313 b % S
; - 55 50 3¢ 43544333133 ‘ SALEAAEENE  BE %L W0
356 54 0u 43344433134 LLbbbbLb@B22 56 50 30
l 35 49 3C 344344433331 GB4L46LLQAD 3¢ 50 OJ
] $8 49 UL 3134344333311 @ 6664666333 38 49 30
| 8% &k 3 433333444333333 ERhiciai35X 35 49 0O
38 53 30 36 53 30 : $& 48 00 333113333343144 QEED3644446333QD 38 4v 50
| §6 47 30 11533333333444 QEEX 44635393211 3¢ 43 QY -
B Ba 47 du ‘ 3333311111113 @33333C2 222010 38 47 30
| 5 33 4o SU 4435335333311 @Bx 333353 2001 )
. H 33 66 U 5341333541530 4444335343010 35 46 30 H
Bt 38 45 30 ,: 3133334443333334 Ox@®s3 33343210 55 46 00 A
3 335 45 00 | 3333334433353314 @33333Qe s@322@0 33 45 S0 g
58 44 30 333331356435101313 GBs3321222211110 38 45 0u B
58 44 0 33333133311640333 @0332211111Q00@D 58 44 U
: 58 ¢35 34 311333334334430133 @3532211111@0[_)(12)1 152‘3' 44 00
56 43 DU | 3101313344433331010. @33@221111D10GUO0D 38 43 3U
38 4¢ 3U 3110331334433110000 * 33322@111111@)00000 38 ¢35 W4
54 &2 Ul  431111333444433 \\ : sAQ2 2N 12223233220 it
B ks R 38 41 30 531111111343 PN, CONTANINATION m33m2®33!®5333333 o8 A ws
U 58 &% 06 | 333111111133 “ FACTORS DATA SOURCES* MAP CLASSIFICATION ?z.iggémw 3333353 i 3% B4 49
i ,‘_‘ 33 4:\ .:)U 353351 1?‘ AN 001 \ Thickness of clay in Unpublished map of clay : Less than 50 feet of clay 4 @3%3&??35’)3359 ' 55 [,41 UU
! 38 40 Uy 3}531 15113 confining bed overlying thickness and logs of 50-100 feet of clay 3 — 5 56 44 3J
| \ i ZH an 4331113344 ! the lower aguifer or other test borings and wells 100-150 feet of clay 2 — —— @56)2 1@)[”)2 & «{) GO
i e $5 29 Ji : 0013644 rs‘and aquifers in Potomac 150-200 feet of clay il 3311000103 ‘ 5% 39 30
R .xx : . oo - amppf : \ Group. more than 200 feet of clay 0 @02333 : | 58 39 (u
- A 58 34 30 1 ‘ .
XXX X X | oz AR LR - 5 ' % B
xxxx ; ] S5¢ 3% U 1038033113 Lithologic character Preliminary geologic map Mostly sand; 0-5 feet of cla 4 o 3m { 3'b 55‘ 3:-)
: @ X 36 X X 3 37 35U 3331013 of upper 25 feet of of the Coastal Plain in 5-10 feet of clay ¥ 3 UUO0U12333 % 98 ¥ o
XX KK X 53 37 G0 Coastal Plain sediments. Fairfax County, Virginia 10-15 feet of clay 2 0000012 58 37 50
XXX XXX (Force, %975) and logs of 15-20 feet of clay 1 Oc@ ! 35 57 O
XX X X LITHOLOGIC CHARACTER test borings and water wells 20-25 feet of clay 0 ‘ -
XXX XX |
§§§§§§ .. | | . ; Hydlltaulit‘: gradient Potentiometric surface map fof Downward hydraulic gradient: CLAY THICKNESS ABOVE AQUIFERS
5E 95 55 XX XXX X R AT A e Ay gilfr?:z;;on agdthead 4 tc:he lower aquifer of the ' Head difference: 7777777777
: { A 5 ‘ i b ) il nce between lower retaceous Potomac Group in' than 200 VITERT PR RPN
XXX 58 50 30 KRG T PR £ T TR RRE LR T T IR T Potomac aquifer and -Peirfax Co,, Va. (Johusken gud 100-200 feet 3 ARALAALIALAA SR EAIA S
mgr . surficial deposits Larson, 1977). Water table E6-100 Tece 2 re assuming similar heads in these intermediate sands and the
& - 1111111111 770060uiIububuulo0 e e, SEEpe af Fieh dmEL Usedggs 0-50 feet 1
RE ! LONGITUDE 5 51‘[,‘3_ 522110099887 766556443522 gﬁadi;i;igogaggpoqraphlc Upward hydraulic gradient 0 \ 11111111111100020090G000C anQ lower aquifer are not considered serious. Note that the
: ; 55443322110099886776655443%22 LONGITUDE
1 4 . D o) . b . .
303(']‘53 A | o - s e - \ | clay thickness is always taken above the uppermost sand
- oM 54 PEEEAR U oG 9 HIRE 1) 5 i 1 . Map showing lithofacies an : Known high transmissivit i t : D i 1 i
004UV BILUULLLIuULUILIutI00 | occurrence. inferred subsurface distribution Inferred high tran:;%l‘s,:]s-igigﬁuzqi;ffaar gipth ; 30,503U303930305030SDSDSOS@BO aquifer in the section.
{ I of channel-fill sands in the depth 2 OO;)JODCCOLxDOOCOODODOOCGT)OTDQD i
i Pot G 2 Rhats - - N 5 y . .
. A { - (gggszgonrggg ;2o£iig}fle’1xl(9:c7>% Va. Kng:;tgoderate transmissivity aquifer at : \ ‘[ In summary, the four hydrogeologic factors considered
/e > E St { and u blished t i ivi i : e i :
_)5 :5 G(J .(7 1 / npublishe ransmissivity map)Ingsiitfezroutcrop area of high transmissivity i 18 53 30 in evaluating the susceptibility of the Potomac aquifer to
: ;;‘ ;; WFJ t 0((3%> / Possible occurrence of moderate trans- \ 10 ! ;g 5:1 Gr contamination at any given site foll
2 3 e Ol i missivity aquifer 1 j o 2 s ¥ 1 are as follows:
l‘ 38 52 U9 “ 00000 / i Notknown.aqt.li'fer of moderate or high \ 1 1@ ;i 38 52 g 1 n X
38 49 00 - 535 S1 3 00000001 ;, ransmissivity 0 1Mo | 28 52 N0 (1) clav thickness in the top 25 feet of the
] 38 49 00 3% 51 00 l 0000000034 i ‘E Range of possible ratings on map 0-18 \ 1121100Q 28 590 36 Coastal Plain sediments (unsaturated zone
| So 59 58 ‘ 000110(@546 | * Unpublished maps available at U. S. Geol. Survey WRD Field Office, Fairfax, Va. 1022011100 38 51 €O
3% 59 10 @001 111@@ ‘ 221000@00 22 56 30 and upper part of the zone of saturation)
y o = ﬂ i \ 1 1222201 3
in 49 5“_) i 22@\;1111366 \ ®2 2® 0 38 50 090 (2) Thickness of clay overlying the lower aquifer
5 43 00 | 2222001113489 | \ 201333323”%) v G - ‘ '
33 4E BO { 2000223 3 333 346P) ‘.‘ 1210123802311 38 49 00 (or other intermediate sand aquifer locall
| | y)
B Wi v | 2222244344 6660D l @hroade1i33seaR 3% 4t 30 - ; .
S5 LT Zw [ 2®‘ 444@44 f@53 110000000122 3®5| 38 48 Q0 (3) Hydraulic gradient direction--head difference
= o | R
- i A7 6 r @24444444@% SOURCES AND CRITERIA FOR MAP UNITS USED TO 3012@1 33333:”3. 38 47 30 . between the water table and artesian head in
| R ©3333333333 387 DEPICT SUSCEPTIBILITY OF COASTAL PLAIN 01232333443(0) 38 47 00 =
| ¥ o wi s CDCG@SS'SSSEI.SSS@ AQUIFERS TO CONTAMINATION 011233311132 38 46 30 3 the lower Potomac aquifer.
2 35 45 3 Qo011 @ 11111110 : 11@1002;@‘432 i 38 46 00 g (4) Occurrence of moderate to high issivi
333 45 0u 0Qo0G11111111100 ‘; R g B8 a5 wm B A
38 47 30 38 47 30 38 44 34 | @O0 11111100000 | il 05(11)(13%83(1)&)33322% ek e VI Gl e T SRR
56 44 U0 | 6601113333303)1120Q ‘1 Scale = 1:288,000 i b T S0 :
38 43 I @1@533344@:35?11000 \ g ’ 12222012233111011 38 44 00 The flrjst three factors are classified according to a
X e | 250X 4444 D1 00000 Each symbol represents one 2400 x 3000 foot cell 121@B2 122202101111 3% 4% 30 five-fold breakdown (0 to 4) as shown on the accompanyi
X X X XH X X % 44 ¥6 - QRUEHB64446111QU000 11D333322322101111 38 43 00 panying
v ! x B} ; - : I | e 3 J s - . . . 2
2k X X4 \**i( {5 & U(_J 220001®31111111 } O TR —— 001(?@!);;5?;35(?222@01 11 | 35 &2 3,9 table. High numerical ratings indicate greater susceptibility
{ Wk AR & 34 41 %@ ZCJOODLHJOUL(DS 3 ! lithologic character source map) b 3 " 1 38 42 00 to contamination and 1 td ibili
. AT A g OO K s N e 55 41 U @000000GUU 3® ‘ s i il e o TER o
; 4 ; EEEAREEREEDEEE XX ' KX XX & kA b s Sl G > E . 11001111333 : 38 41 00 example it i
) s g@,ﬁgsgﬁﬁﬂlﬂ, i X ’9 ‘)‘(- Xxff:’ﬁr:}b s 2; lf" ib &JSUC@S%;J@ D gxample cell shown in diagrams and 210122811 132 | I8 40 30 Pl W S R e B0 e e SR M
e LLGLLE X R AR BEX XN RHRKRX K & x5 Xl xS <5 5 au Uy oQu ‘ iscussed in "how thi n ot i i i
3 X FEREEEBRRDE & A BX"XX{_X XK X s 52 & s % OO(,@‘H 3 305 ‘ W is map was made". 211 1@3232 38 40 03 aquifer would receive a rating of 4 whereas one with 250 feet
X B & 7 8 ! g ) . 1% % T £z
iy L& 33‘2}- ;B X*{q giﬁ,‘gﬁ X 5;((4:*"/‘(:‘;\‘;5 ;’,; % 39 Gy BEBITY3 “‘ D 22(%:;:2@ 38 39 30 of clay would receive a zero rating. Aquifer occurrence is
XXX XX XK XN~ G 538 30 3u 33331193 '/ 11922 38 39 DO '
- XA XX BEE XX yxgg"_\ ol S % b ' 35 S5 Ul 0011100000 11122222 38 IR 3 rated on a slightly different scale (0 to 6) with a maximum
§ ol % 3/& _ **‘1.7 B 27 Iy @oud0Gu | 1112121@22 | 38 3¢ 00 rating of 6 for the known occurrence of a high transmissivity
XXX XXX8a ik 55 37 00 o) | ih A . 2P AT E
x.%x;ﬂ—j ) i%:: * ! ‘1 120 28 37 05 aquifer at depth. (Note: this is a conservative viewpoint
(/ B x ko l
§§§§§ : iXX X)té!:sj: ; **.i G AQUIFER OCCURRENCE - because dilution of leachate will be greater in a high-
2 5 * K 4 ol
))8((;(())82 ;%;i g:;();)):‘i,{& \u**i : ’“t;_j HYDRAULIC GRADIENT transmissivity aquifer).
;;;ii ;((X))E 3 /;((:;;&: *t As shown, the summary rating for the four factors can
XX XX X XK XX XKKXXXXXXKXNXKXXX X kil £ = i
XXXXX Pl debamept ol 2 1S i : : theoretically range from zero to 18. Actual ratings, however,
KX ORAXKXX XXX X XX X Xﬁ‘*;*‘*?*'*— (" INTRODUCTION ! HOW THIS MAP WAS MADE i
% x;(())}';sfi}f 5("2(")( XX XKk x # M § "ﬁ ‘ TEITS £ TECHNICAL DISCUSSION range from 1 to 15. High ratings (16 to 18) do not occur
XK X X s W The appearance of contaminated water in a well ‘ .
Skl - o me that i - 3 = . "
§‘§X¥(§§f§ ; ;‘j:‘l ans tha The computer-generated composite map was made by com The aquifer system in the Coastal Plain of Eastern because, for example, large differences of hydraulic head (4)
{ % the owner has a serious problem and must seek an alternate ini Lai i . .
38 44 30 ﬁ gx 38 44 30 ( | bining four source maps of the Coastal Plain of Fairfax County, Fairfax County consists of shallow unconfined sand aquifers do not occur where thick sand sections (4) overlie known high
g Al water supply. The sopurce of contamination may be nearb h i ini i : : ‘ i ivi i
- | ;%i il ? y y (suc Virginia. Source maps were stored in the computer by a process (suitable primarily for low-yield domestic wells), at least transmissivity aquifers (6). It should be emphasized that
Y AT b : . p
X il as septic tank fallu%e or fuel tank leakage) and relativel lled digitizing. i i i i : P " . . . .
i : ;((,3(( 5 J\\\\ | 9 y BRLLES GlgNiBdng- Thie s SemaNplLiNNeR by Superispcling o one confined aquifer that is a major water-bearing zone, and these ratings have no quantitative significance and are only
X L A Y easy to correct. On the other hand it may indicate that an id i i - 1 i . . i i i i
Xﬁ( *—*:!'.*.*5*\&.,*, % ‘ : Y grid on each map and recording a latitude-longitude location a thick confining bed of low to extremely low permeability. intended to indicate relative susceptibility (or lack of it)
Y ; mk;#’k»'fi“*@«i# 5 underground water-bearing formation (termed an aquifer) is and numeric identifi i i o . i i
" : é***‘*.***_{i*,& ’ 9 umeric identification code for the map unit that occurs The principal confined aquifer consists of channel-fill sand B SRR
A S o X Feaiood contaminated over a wide area and an important resource is i h i i i i g .
;k('. %@*ﬂe*_*%y : il in each cell. A cell is one sampling unit, which measures deposits that are generally thickest and most abundant in the The accompanying sketch compares features of an area with
& e 2 being gradually destfoyed. Rates of ground-water movement 24 ¢ i : .
g,: : ‘ 9 00 feet by 3000 feet, and covers 165 acres. Each cell is lower 100 feet of the Coastal Plain sediments (see Johnston low map rating (and thus little risk of contamination) with
5 are slow (generally a few tenths to one foot per day). Thus bout 4 i i . e ] . :
‘ : 2 y about 1/4 square mile in area and there are 396 cells on the and Froelich, 1977, for further discussion). This unit termed .+ features of an area with high map rating (and high risk of .
/3 ¢ : the discovery of contaminated water in a well far distant from ma Numb: i i igiti ! : . :
33 43 00 ! et sl B R % \ ‘ ? ' MR X g R : Ll 7 ] b B 4% 8 L j - p. ers were assigned to the units on each digitized map the lower aquifer has a transmissivity ranging from less | e e
\ ST § SN ) S 8%y ROBOY g A T o g ; - il e, WOsEiR L % 2 e ; e i e, the source of contaminant probably indicates that water is“ in order of i i ibili : i ! i
: | - XK X, AREY v . : ESQEBEBE X X XXX XXX XEEXXAL 4 ) r s Tﬂsf;:::;“:;} ‘ in order of increasing susceptibility to pollution. Then the than 100 ft2/d to about 2500 ft2/d. Well yields can be as A system for evaluating the likelihood of contaminating
WA i, SR degraded throughout & large area. Unlike rivers and lakes omput : i i
ke i ‘ ] ‘ computer added these numbers to produce an overall contamination much as 700 gal/min; however, in many areas, yields are less ground water at specific sites has been described by LeGrand
b ground water cannot be quickly flushed free of pollutants. susceptibilit ‘ i iti : i ili
2 ) P | eptibility rating for each cell. Hydrogeologic conditions than 100 gal/min. The confining bed consists of clayey sands (1964). This system utilizes a point-count method to rate
1 Rehabilitation of a polluted aquifer is complicated, takes withi 1 i i |
y 4 I @ epll apk DEE WRLSeEn, neverthel;ass a representative of low permeability and high-montmorillonite clays of extremely some of the hydrogeologic factors considered here. LeGrand's
a long time, is costly, and is someti i i " i ‘ i '
; g - Yo s sometimes impossible. The Tse number is recorded for each cell. The degree of representing low permeability. 1 method requires that the distance between wells and disposal
of retrieval wells t¢o pumo out the contaminated water, or | actual iti i i . i 2
’ “ ctual conditions is therefore dependentgon the cell size. The initial constraint on contamination of the lower site be known and thus is more applicable for specific site
the excavation of the pollutant source (dump or other waste ' In d t i r i .
. . order to make the map easier to read and use, the aquifer is the permeability of the earth materials immediately *enitatioes thEn o refiesal clissificetion af SeNeepelli Livy
isposal site) are corrective measures that have been used' ibili i i ; i vi . i i
| susceptibility ratings, which range from 1 to 15, were divided underlying a waste disposal site. Permeable sands facilitate to contamination as presented here.
58 41 30 38 41 30 with mixed results. Sometimes the aguifer simply must be | into three groups which are shown on the large map at the 1
v ft. i : .
= # merith i \‘ - 2 9 P . migration of potential contaminants to the water table. Thick The preparation of a map that evaluates risk of ground-
written off" as a water resource. Areas with low susceptibility to contamination (1 to 5) are i
' ; ‘ . y ; clay beds in the unsaturated zone greatly impede movement and water contamination in a format useful for planners and govern-
4 Certain land uses, especially surface waste disposal in depicted with a light symbol, and areas with high susceptibility P " ; 3 : ey
3 j / 5 i o e certain undesirable constituents. A thick clay ment officials requires certain assumptions and generalizations
L E, . - umps, landfills, seepage pits, and so forth, have a high (11l te L5) am h ith i i
W**‘******ﬁg‘:’:* _ : . , ‘ ; e shown with a dark symbol., To find the particular layer may s ict. i
ok ko KBOR K K kK K /i T ; I - . . . i -5 - - B Yy SO restrict.downward leachate movement that the as discussed. In the past, many planners have inclined toward
B & e ® ok Kk Tk : e y ! G mination o e underlying ground characteristics that make up the final susceptibility rating leachate overflows and pollutes streams the simplisti h of 4
.k e 2 o ) ¥ . mplistic approach o esignating outcrop areas of aquifers
f% & DESCRIPTION OF MAP UNITS water. Other land uses, such as parks or low-density develop- for an individual cell, first determine the latitude and longitude : .
i . ; ) I : o . Recent studies bv Cartwright and others (1977) conclude that as "aquifer protection areas." This approach can be misleading
. ! : L ; ments, have minimal potential for contamination. Some areas of the cell, and refer to the four source maps and the 11 : ; ' : :
s n s / . . , sma concentrations of montmorillonite will sorb heavy metals in the Atlantic Coastal Plain where many outcrop areas are
X XAk KR 4k % i , T have natural resistance against the movement of contaminants accompanying table. For example, the high susceptibility h . ; f ; ‘
;xxxﬁ*%;*é"‘kw-ﬁzg 7 //// / | e a8 ' . . . g such as lead, cadmium, and zinc hut not chlorides and certain aquifer discharge areas. Also in many areas of heavily pumped
- *\',.,fimﬁ*@fA gk /7 o into aquifers, whereas other areas have a high risk of such cell located at 38°46'00" north latitude ‘and 77°05'30Q" g E
38 40 00 *g \’1‘5*-§~2.:**, § | ‘ ,f o ‘ 38 40 00 . . : . ' . organics. Thus a clayey sand that permits slow penetration Coastal Plain aquifers, it has been shown that vertical leakage
; ;; r;i‘::f** 35:):“‘*‘ % A BE8 K // - ! MAP UNIT A (Rating 1 to 5) ovement. The difference in the degree of protection depends west longitude has a susceptibility rating of 14, with ‘the i oh : ; ' .
' ?';**; *3\* . D X A8 MRS LD | j ;‘ . . : . , might be the best underlying material for disposal sites across confining beds is more important than outcrop recharge
(X § : _".*: N ; f ‘ upon certain natural égeologlc and hydrologic features plus following characteristics: wikh certain I i (
Sl o noTai ol K L TV ———— r— ; 1 ; certain leachates. Only a detailed investigation in- see for example Cosner (1975), Mack 5
: | i i g water contamination. : k. : s . LR, ok Ineut
: \ 5 ‘ the locations and pumping rates of water wells. This map | (1) Between 5 and 10 feet of cdlay in the upper 1vi i ’ ’
P n Maximum natural  protection against downward is intended to classify the C tal Plai f Fairf e £ : i L T SRS i S Y S T
X i fy e Coasta ain o airfax County 25 feet of C i i
5 | ! eet of Coastal Plain sediments i i g € i
\ . st of lenthabe jads Boastal Plain Aguifars . | , _ ' can make a valid appraisal of the optimum composition of earth A report that discusses all facets of the geology, ground-
_ \ i ¢ according to the degree of natural protection afforded | (2) downward hydraulic qradien’t with more than : . 3 -
\\ e : . ‘ - ‘ ‘” : : i materials. For the purpose of this map, the viewpoint is | water hydraulics, and chemistry involved in aquifer protection
Rk against contamination of the principal source of ground water. 200 feet of head difference ‘
\\\ { XXX X XX _ . . | L taken that the best protection of the lower aquifer or other cannot be applied by pnlanners without assistance--and in practice
o \\ i XX% KK X Water wells in the Coastal Plain of Fairfax County draw (3) 1less than 50 feet of clay overlying the - sand aquifers is hi & winh 3 1
: * ok : " ; i is achieved with thick ¢lay beds in the un- J rarely is. The map presented here is a compromise between
s ] oA : *}******jﬁ e : \w\u \ { water from aquifers composed of sand layers In parts of i } - ¢
e . * x 3 * AP A X X, 3 . p o uppermost sand aquifer, and ]
¥ L] AV \ N AP A R gt L L | ' v saturated zone. ! ri ; " : "
38 33 30 = }{:;‘,;f\,}} ]’/ /' Rk ko Ak kkh xxx kXX XXX X XN : MAP UNIT B(Rating 6 to 10) 38 38 30 Fairfax County, particularly near Alexandria and in the Fort {4) known moderate transmissivity aquif " } lgorous presentation (involving at least 6 maps) and the "save
B : S W kk ok ok ok * * &k ok ok k Bk kok Rk ok RO R Kk okik &k ok kR 24 : . i F T B i
i Y *****::*::*****:\:\g***:**.* Cxok kAR ‘. \ ke S & R S tion e iiie S R . Y = ) L Upon reaching the water table, ddwnward movement to the the outcrop" approach.
O Uk gk kok ke ok Rk ok kR Ak ok ROk & K Rk X 1 ! : - ek i f i i i | i
L A ke R St Rk k& Rk K Rk KRRk apacit 136 wielas , . lower aquifer primarily involves leakdge across the clay | In particular the map is a preliminary appraisal intended
A ,/ IR T M M S b capacity wells yielding several hundred gallons per minute The characteristics of this cell that combine to produce £1 : ; .
! Tk ok kA A KR Rk ROR R Rk K K KOk K Kk Kk Kk K B pl b L : confining bed and associated sand lenses. Movement across! to classify the Coastal Plain of Fairfax County as follows:
e ’ v - 3 [ N s i -, u 5 . S ST » A . 4 .
) = / ] *‘.“‘**\,{***-\* Rk K AT JX Kk KK KKK ARk £ XX { e ere the high susceptibility rating of 14 are ;}llustrated in the the confining bed can be e a ) . .
b GG e s Th o4 v KRR RAKR Rk Rk RN *&*\h****\tﬁ*?&*‘#gﬁtt e U } . . H z xpressed by the Darcy equation as (1) Areas where leachate can readily enter the
Cnernone .// IR W S MR WA S G e i, S ks | 2 R F 0 The sand aquifers are naturally recharged by rainfall lower diagrammatic cross section Because the same ratin |
4: Shores 2 / K Ak A Rk koo Wk Rk A A K kk NOW ok ok R ok ok & Kk ok ok A kok & } y 4 ’ & S~ i i
| , % | * : ox s : MAP UNIT C (Rating 11 to 15) = ) ' . | lower aguifer and thus are unsuitable for
7 **'x*.**~*{*~’?f§"€"‘*\**‘»***?‘f«“,‘.k?{ﬁiﬁ?“*‘* MR ! at infiltrates to the water table and slowly migrates may be the result of different sets of characteristics from dh ’
’ % *.. ‘*\‘\* * & % *_}* '*]‘***‘,‘,* *H"***\**.***.*‘***- ) ; Hiqh risk of groun.d-“\fater contamination J { Q = KA as surface waSte-disposal sites
Fx (/ 3 W e kA KR Rk ki ﬁ’i* **f&?** ¥\ v °§I:::’,-"/' 7/ | ¢ g downward and laterally into the sand aguifers. Rainfall the source maps, it is necessary to examiéne all four maps to ,
i Y4 v R E L T R * & > 3 &3 > s 2 i n s ; = 5 e, . .
.- . \ :::&*\"* ::"* :‘*f:‘\f*{;:: /%ﬁéﬁ , i ‘ o //,/ v Natura‘.l features and present pumpage (1977) P ft - ; _ (dn . where Q flow rate (in gallons per minute for example). (2) areas offering great natural protection against
[:\ . - >4 '.*q**\»i\fk*};’*i T = \ | / v, V4 : g g waste disposal site may emerge at the sur{ace determine the conditions for a particular cell. ;
‘ .!-)""-‘. \ o b Wk "“':**I*JL‘E;’S“_" ,;“*f *:i . i -’ i) S ',,;/ ¢ / //, Indicate leachate movement into Coastal Plain or enter underlying miaterial as a noxious, foul-smelling con - PER A WP o TR . | NPT . iy S
58 37 00 ASf N Uk A R Ak K Rk k Kk Kk ok Kk = , S : 38 37 00 y ; , - :
4 i L7 . . ( : feet . :
OCCOQUAN BaY /?}r ? X " J 2 o ,// aqtufgrs is probable. taminated liquid termed "leachate". The movement of leachate oCs i P \ SRS TS TR SN I S G
vi\\ %, /”\/\{ ‘ o . " ) "_“i,. § s g . 3 . A = area of downward movement (slquare feet). ‘ (3) areas where the contamination risk is uncertain
; 4™, L . o , 3 T T € sand aquifers depends upon factors such as the | : ; : ; ; ; ;
I L™ | . . o , . . | dh = difference in hydraulic head between — l and onsite investigations involving test drilling
| 1 direction of ground water movement (both natural and as WEST . £AST i
_: . i Y PR OPoSED WasS7e-Oi5pesac Si7e table and artesian head in lower aquifer (feet) 0 S TUNRERGE i A WG B
influenced by pumping from wells), the presence of barriers = ‘i o . ) a a : : - n—
! & i ie T and db = thickness of confining bed (feet). and hydraulic head distribution.
; ; ; ; ; ; ; ; ,; ; ; (clay beds) or relatively easy passageways (sand beds) and < 3 Job @ 7irce MOSTLY Clay | 1
! | Q Ceny " : A ) : :
1 1 : 1 D ; : olbmis. Tus aevesssill of sehbabiidants is ceRbrblled by a 35 5;:7/0,\/ | Note that even the "most favorable" sites will require some
0 0 J | X N ) LT - Because the clay has such low hydraulic conductivit th : .
4 3 1 U 3 7 S { 4 2 number of factors that are listed in the accompanying table| E b 2001 T R o i onsite investigation to confirm the preliminary appraisal
| ' ) . } i 5 critical factors in movement int i
8 8 3 0 8 g 3 : 0 3 and described in moreidetail in the technical discussion. Q\§ o I S B
§ u 0 Q U U g 300 Uﬁgzipw:’:o;epuuc S clay thickness and hydraulic head difference. Where the con-
7 :
| 1§ow TO USE THIS MAP ‘ Py . ;“QU/;E)G/ fining clays are missing or lenticular (as in the outcrop a&rea) ;
i ' AN
) o ] g ) SELECT RE?
U.S. Geological Survey I SCALE 1:48 000 This map contains much generalized information and there- MAPL UNIT A ‘ the difference in hydraulic head becomes all important. Where e ——1
OPEN FILE REPORT 1 0 1 2 3 MILES i i HYPROGCEDLOGIC FEATURES OFFERING MAXIMUM PROTZEC 7/on Beavers, G. H 1975, Research considerati i i
0_ | 1 . _ ; . : + G. H. --A land
R | A — — : 3 fore should be used wilth caution. The three map units are GRS Eon TR M B there are upward hydraulic gradients, downward movement of system suéport {)rogram. The multi—scl:ggz dataagnaiggggmgzéon
. 1 . . i - i .
been edited for conformity with e - 2 3 & S _5 KILOMETERS labeled A, B, and C in order inc i isk of ground- contaminants is impossible. However, relatively sm = S R et o st T, R, e B
i v r By 1'1l of increasing ris g n o /e P ’ y small down State Univ., Land Use Analysis Lab 124 p
Geological Survey standards or } CONTOUR INTERVAL 10 FEET G 1 : ward di i i N ;
Bl | ’ water contamination. Area A offers the greatest natural ‘:\ vard gradients in the sandv outcrop areas may induce sub- Cartwiigh;:], K., and others, 1977, Migration of landfill
. v — : r eachate through glaci i :
| protection against movement of contaminants into sand aqui fers. l: s i E stantial downward movement of contaminants. 5. 9, B 2945305?‘ acial till Ground water, v. 15
i | () <, L
¥ The favorable rating may result from the occurrence of thick e dean ' il 1o S Hydraulic gradient is a transient condition that depends € icti
@ \ i g i B osne(r:, S- J., 1975, A predictive computer model of the lower
: { f ‘ SITE DI1SCUSSE. PROPOSED hmsS . : ’ ‘Cretaceous Aquifer, Franklin a irginia:
3 \_ { clay beds above a Sandi aquifer, upward movement of ground water b i T,EX)" 2] D/JposaAL = frf ;:f;ffii:;n Is upon the location and withdrawal rates of pumping wells at U. S. Geol. (Szurvey’water-Resou::c?Zé ?gsthegifﬁzn Z;rglnla.
) ‘ | { ©1 N—\A i : : ; ; ‘ ’ ’ .
SUSCEPTIBILIL | ' } in the area, or the la;ck of a good sand aguifer at depth (or E}% - 5 any given time. Head differences used in this map are based Force, L. M., 1975, Preliminary geologic map of the Coastal
ITY ¢ ' . ' : | s L . Plain in Fairfax County. Virginia: U. S. Geologi
OF COASTAL PLAIN AQUIFERS TO CONTAMINATION, FAIRFAX COUNTY. VIRGINIA AT - mv s e e | - RV i S & S & S S
B . . N 3 . 3
| § ? sketch at right illustirates these features. Area C offers EE PORIRSE, o GEGREIhen GF She 1099 Al PBTS. puttntieetiie 4 Johnstf:on! o Hd and Froelich, A. J., 1977, Map showing litho-
| . | acies and inferred subsurf i 1 i =
2‘ the least protection against leachate movement into the & X surfaces for the lower aquifer (Johnston and Larson, 1977) | PN s b s Potomag Gice d%str1§ut10n of channel
3 | 4 3 = , o oup in Fairfax County,
, e S . irginias - i i ~Fi
/ { ) aquifers. The occurrence of thick sands above the aquifer %-&wj ©) Powpnwaey / e show a similar configuration although considerable changes in ginia: U. S. Geological Survey Open~File Report 77-287.
‘ ‘ ] g @ 7o . ‘ Johnston, R. H. and Larson, J. D., 1977, Potentiometric Surface
By : coupled with downward movement of ground water locally (either GRALIENT SAND SECTIon nop:e:ns 7o g \, ) artesian head oecur locally. ! 'idaps (1960 and 1976) a'md watér—levél change map for the
{ ‘ ‘ Fiant Sprr5y0n s : . ) i A ) j ower aquifer of the Cretaceous Poto G i i
Richard H J h ! natural or induced by Fumping from wellsx are characteristics \TANSIISNTY  AQuIFER s The vertical distribution of heads in the Coastal Plain County, Virginia: U. S. Geol. Sugvegagpezfggl;n i e
ichar . Johnston and J. Nicholas Van Dri ‘ A Gwer 4 e . ' i | PR EL -
. riel ot B . X - 3 A N/ deposits is not known in detail. Head dif
ea C. These feat?ures are illustrated in the lower dlagfam HYDROGEOLOGIC FEATURES OFFERING L177iE PROTECTION ea ifference has been . i — e _— - » ‘
1 . | AG ; . ; i e eany - P Combine igi
1978 ; i G e b biidierized by idleEmeiiese s AINST CONTAMINATION OF AQUIFERS arbitrarily taken as the difference hetween the water tablei aquifer moc'iels and fiéld basé-flow'data to id:iii%f Gyl
: | . . ) § recharge-leakage areas of ’artesian aquifers: U. S. Geol
| ,J uncertain protection for the ground water resource. Area B D/A CRAMMA T/IC SECTIONS SHOWING FEATURES and the artesian head in the lower aquifer. Locally (for | Survey Jour. Research V. 5, no. 4, p(.l 491-496. eol.
{ { (
| ; locally may be underlain by a good aquifer with thick overly?ng AFFECTING SUSCEPT/BILITY CVZ COAS TA L example near Mount Vernon, Virginia) confined sand aquifers LeGrandé H;'Ei' %964, System for evaluation of contamination
| ; ‘ } ' . { potential of some waste disposal sites: o
1 clay beds and lew ratek of Gownward movement, or an aguifer AQUIFERS TO CONTAMINA 7;-/0/\/ occur 100 to 200 feet above the lower aquifer. Heads in the}se Water Works Assoc., v. 56, go. 3,5;.3359-gg‘f of Amer.
§ > ; |
intermediat i i .
iate sands are somewhat different than in the lower Mack, F. K., 1974, An evaluation of the Magothy aquifer in the

where ground water movement is upward, or some combination of
Annapolis area, Marvland: Marviand Genl. Snrvev Rennr+




