DEPARTMENT OF THE INTERIOR MISCELLANEOUS INVESTIGATIONS SERIES

U.S. GEOLOGICAL SURVEY MAP 1-1561
INTRODUCTION EXPLANATION TABLE 1.—General chemical characteristics of surface and ground water, Fairfax County and vicinity
The quality of water determines its value for public, industrial and agricultural water supplies, as well as GEOLOGIC/PHYSIOGRAPHIC PROVINCE
its suitability for aquatic life and recreational uses. The original chemical quality of water is determined by natural Oe 77915 (and predominant lithologies) SURFACE WATER GROUND WATER, TABLE 2.—Chemical Analyses of Ground Water from Triassic Sedimentary and
er.wironmental factors, suc.:h s rocl:( ct.)mposition and.weathering I.DrOdUCtS’ SOil. deve]opment., veschaion, ar.1d GEOLOGIC/PHYSIOGRAPHIC PROVINCE Ma MAJOR GEOHYDROLOGIC UNIT O TRIASSIC LOWLAND Calcium (magnesium) bicarbonate and calcium chloride Calcium (magnesium) bicarbonate waters, except calcium Jurassic Igneous R.ocks,.Fairfax Cqunty and Vicinity, Virginia
climate. In areas undergoing urbanization, such as Fairfax and Arlington Counties and the City of Alexandria, and . l;), (Predominant rock types Q o ‘ it stilfate water at depths gicater than T50 m i siltstone (Values in milligrams per liter unless noted)
the present quality is also influenced by the activities of man. Major Ground-Water Type urnoer in capital letters) 0 (Trlassm siltstone, sandstone, conglomerate and Jurassic fanit:2). =
Nearly all streamflow and ground water originates as rain or snowmelt. Most rain and snowmelt are O diabase) o
“extremely dilute, slightly to moderately acidic, oxidizing solutions that can quickly cause chemical alterations TRIASSIC LOWLAND DIABASE and hornfels V Commonly hard to very hard waters ) S'._'J) 5 7 Hardness .
in soils or in geologic materials into which they infiltrate” (Freeze and Cherry, 1979, p. 239). It is reasonable Calcium bicarbonate water with a significant in- 5 = = . < T = = _ - _ E o as CaCOg3 - ©
to expect, then, that there is a general relationship between the chemical composition of a natural water and crease in calcium sulfate concentration at depths SILTSTONE and shale DS Range: 127-266 mg/l DS Range: 92-4770 mg/l e . " S o E ‘zu ‘é b= 8 Q o g o) @ R - £ 28
that of the geologic materials with which the water has been in contact. Many variables influence the chemical greater than 150 m. Marginal quality where sulfate Median: 205 mg/l (8 values) Median: 355 mg/l (20 values) 5 3 Z° k=) ’g c I < 'é E 3 S P -5 o) = @ 3.::;- 8 % g ©
charicteé of thz watir, inchc:i}r:g the distril?\;tion, Zo]ubi]ity., a?g al((isolrgg‘gr)\ %i]\pacityll of t;n inerals int ﬂ,:je SOHSE concentration exceeds 250 mg/l (lined area™). SANDSTONE and conglomerate PIEDMONT Calcium (magnesium) bicarbonate water predominates, Primarily calcium (magnesium) bicarbonate waters. High- % § g’ :,t_.’) = % Eé _g §J %’ E -g E E .§ E S :2 S 8 a Q —§ E
rbur and their permeability and porosi ack, . Normally, the concentrations o . e e i . . ‘ & = o o = = = = = - 2
gi\;zol:edesr;li?ir; anr:i)cmi;st major ion;3 increase gs the tirlr)w anctiy length of the flow path thzough the rocks increase. PIEDMONT MAFIC and ultramafic rocks (Pre-Triassic crystalline igneous and metamorPhic rocks- isl?tr::t:)uxed water (and.a few sitesndieatingrsuriace pol- Zs)tir? aslr:;og; I\fz6e6ll_ssla Il\le?;SXrl] czt?:r? of ultramafic rocks {unit § 3 U{,)-, § % *2‘ 03) G % § E i) § % § g % % 2 -§ g u'i g g §_:8
Thus surface water generally is more dilute than ground water, which has had longer and closer association with schist, granite, metagraywacke, phyllite, mafic and ul- : ‘ '% 2 € 3 ':v: % B 8 S 9 g 9 g = 9 g 9 S S § & | 7 £ 'g “:—"3 £
the geologic materials. An exception occurs in streams during low flow periods, when flow may consist almost Calcium bicarbonate water. Marginal quality where GRANITOID rocks tramafic rocks) Mostly soft to moderately hard waters ‘i 8 - g 5 g ﬁ 8 —8 § T9> —8 § T?; —8 —8 T?; § Fu6> % s S _?, g a g
entirely of ground water which is discharged to the stream channel. both bicarbonate and dissolved solids commonly ex- SCHIST. phullite. slate g % © § é’ C 8 g 2 é’ é é’ é" Qﬂ é é E 5 'QU" B.g % 8 Zo nE
The chemical quality of ground and surface water in Fairfax County and vicinity primarily reflects the ceed 150 mg/l (lined area*). : » PLY kY n d, neiss DS Range: 44-260 mg/l DS Range: 30-235 mg/l = = a =
influence of the geologic province in which the water occurs. In general, the present chemical quality of most DRl s Median: 80 mg/l (30 values) Mediati: 85 mall (24 values) 3A 385320077251701  Fairfax Co. Water Auth. ** 3 U 1000 070579 004 62 15 140 11 220 240 36 02 15 20 619 180 220 36 931
e SR e B ST cons A Pty v s ot s s e | S ) oy o 2 e o o F ol - AR S R R T
sulfate, and ground water in the eastern are; locally ;:ontains anomalously high levels of sodium chloride. Some sPdium bicarb9nate water an.d an mixed-'ion SAND and CLAY capped by gravel (Cretaceous sands and clays capped by Tertiary and demmidEnt 1o7s) Sjili::;—p:;:lsj:;n aanr;:n?c r:]);idessc()r(:::irrr:l-ptrlisrlilér:/zzg 3E 384918077281201  Upper Occoquan Sew. 3 U 290 04-17-77 .01 50 20 12 2 230 21 12 il 7.5 32 276 190 210 19 437
Locally high concentrations of chloride and nitrate in ground and surface waters may indicate contamination type with no constituent predor.mnant. Marginal Quaternary gravels and sands) bicarh gt ) o del 'Ich' i Y 3F 385321077234001  Internat’l Country Club 3 U 309 12-21-76 .01 23 2. il 1.3 98 2.2 1.1 il .3 47 127 80 69 0 160
related to urban areas. Wise land-use planning is of critical importance now (1982) as the best means of ql;:ita’ w:ere il')‘bﬁde concentration exceeds 200 et ange ey WD el grokpe: 5G 385311077234501  Internat'] CountryClub 3 u 289  01-13-77 .01 22 2.4 28 1 94 2 5% g g 9 2‘2 L]ﬁg 2;3 388 72 150
preserving water quality throughout the region. mg/l (lined area*). 3H 384935077293301  Luck Quarries Inc. 1 U 200 06-17-77 2 59 36 16 1.7 270 21 2 —
2 Gt = = *Solid lined areas, marginal quality; dashed lines, inferred marginal quality and/or no data. ot 25 222;2;8;32;?28% Shsanglly Countri club g 8 ggg 8;?&;; g? 1?,}; 1112 ég ?1 g;g 42?3 12.2 g g gg a 8 1?972(;)
DS Range: 60-211 mg/l DS Range 58-568 mg/l -9. Governmen —1lo— . . . - — —
39°00 39°00" Mediagn: 135 mg/l (190 values) Mediagn: 145 mg/l (35 values) :I;E ggggi;g;;g;ggi 82 governmen:::: g 8 iggg 8;:338—32 8 1?)(1) gg g(l) 1? igz ;é gz 0.3 i: gg 222 28; 2(9)8 8 ;gg
S .S. Governmen — ; :
GEOLOGIC PROVINCES AND HYDROGEOLOGIC UNITS, ) DS = Dissolved solids concentration in Hardness as milligrams per liter calcium carbonate 3K 385617077271201  U.S. Government*** 2 U 1020 07-30-75 .03 490 84 820 43 119 2500 360 4 89 14 4770 98 1600 1500 4500
FAIRFAX COUNTY AND VICINITY Range shown by size of symbol milligrams per liter (mg/l) 0-60 mg/l = Soft 3L 385812077234701  Town of Herndon 3 U 400 03-11-77 .03 40 8 12 8 167 42 54 1 36 41 197 137 130 0o —
Fairfax County is underlain by three major hydrogeologic provinces whose boundaries coincide with 61-120 mg/l = Moderately hard 3M 385528077232701  U.S. Geol. Survey-Fox Mill Est.* 3/6 U 1000 12-20-78 O 23 8.4 34 .7 180 5.6 3.9 9 3.5 23 186 150 92 0 296
geologic and physiographic provinces: the Triassic Lowland Province; the Piedmont Province; and the Atlantic SURFACE WATER 121-180 mg/l = Hard 3N 385639077220101  U.S. Geol. Survey-Reston® 3/66 U 165 11-05-76 .05 6.2 7.6 8.3 6 70 8 1.5 .2 3 36 92 57 47 0 140
Coastal Plain Province (see map). Drake and Froelich (1977) separated the firm, consolidated bedrock that > 180 mg/l =Very hard 30 385048077320001  Cedar Crest Country Club 2 U — 04-20-77 .01 82 12 15 1.7 220 33 25 0 62 24 392 180 250 74 585
underlies most of the county into thirteen major rock types, each type comprised of rocks having grossly similar A 0-100 3P 385656077241201 Howard 1 S — 10-04-74 .01 25 13.5 10.8 4 — — 7 — — - — 91 118 — 215
physical characteristics. In this report these types were grouped into six hydrogeologic units on the basis of their 3Q 390130077210801 Kubica 3 S — 10-04-74 .01 65 8 10.2 .5 — — 3 — — — — 163 195 — 320
hydrologic properties. A seventh unit, mapped by Force (1975), consists of non-consolidated Coastal Plain A 101-200 3R 390109077210701  Coffman 3 S — 10-04-74 1 20 11 9.3 2 — — 8 — — — — 71 9%5 — 188
sediments that bury the crystalline bedrock deeply (as much as 200 m) in eastern Fairfax County and vicinity. 3S 385657077232701  Ait 1 S — 11-12-74 — 31 12.2 .1 13.8 — 21.7 16 .21 — — 214 106 128 — 200
The Trlas.sm Lowlanfi in th(f'. western part. of the Cpunty is mainly uererlam by sedlmentar_y roclfs (formed A ~201 3T 385350077272501 Fairfax Co. Water Auth. ** 2 U 500 07-20-79 0 56 24 27 9 290 38 10 .2 3.5 28 195 240 240 240 547
by accumulation of sediment in water) which consist of shale and siltstone (Hydrogeologic Unit 2), and 3T 385350077272501 Fairfax Co. Water Auth. 2 6] 500 07-26-79 .05 290 71 30 1.8 170 990 46 2 22 22 1890 140 1000 880 2050
sandstone and conglomerate (Unit 3) (see map). Some layers of shale and siltstone are calcareous (containing 3U 385205077275501 Fairfax Co. Water Auth. ** 2 U 650 06-20-79 O 72 14 26 1.1 150 140 20 2 4 23 371 120 240 110 570
calcium carbonate) near the surface; others are pitted and leached to depths greater than 6 m but are calcareous GROUND WATER 3U 385205077275501 Fairfax Co. Water Auth. 2 U 650 08-09-76 .02 120 20 35 .8 120 280 39 2 .18 28 660 98 380 280 849
below, and some beds are non-calcareous throughout. A thin layer of residuum, commonly less than 3 m thick, * S -State of Virginia . **%  Analyses are for point samples (non-pumping)
generally mantles the sedimentary bedrock. o ) O 0-250 U-U.S. Geological Survey teicen ot depths :f 100, 53%, and 900 feet, ¢
Diabase, a dark crystalline igneous rock (formed by solidification of molten or partly molten material) occurs ¥ Wellsi3A, 3T and 30 ere sampled at difi vdanths diia i respectively
: g . ’ . - . 5 DL pled at different depths during drilling. b
as dikes (narrow, elongate bodies that have nearly vertical walls) or sills (large, tabular, intrusive bodies), that O 585, 0 Analysis for 3U on 08-09-79 is for point sample at 650 ft (non-pumping), other analyses represent x Well 3M penetrated geohydrologic unit 3 at 620 ft entering Piedmont unit 6 beneath.
locally cut the sedimentary bedrock. A zone of hard, brittle, baked rock (commonly called hornfels) surrounds - uncased portion of well. Details follow: xEWellialipenctiated seohydiclodiGunitiblagiizofitenteunglhiedmontuniticibeneaths
the diabase which intruded into siltstone or shale. Diabase and hornfels constitute Unit 1. An irregular layer of Well No. Sample Date Hole Depth Cased Interval = \lalued utnkm.)wr:1 (will d.ep:h) or
porous, weathered material called saprolite, ranging from a feather edge to as much as 10 m in thickness, O =501 gﬁ g;ﬁg:;g 12)3?) 8:5588 o Toucrzmev::ﬂleneet to( ,Cn;g;‘;adisizt: {;y 3.28.
commonly mantles Unit 1. 3T 07-20-79 500 0-20
Most of the central part of Fairfax County is in the Piedmont geologic province, which is underlain by belts 3T 07-26-79 767 0-500
of metamorphic rock (crystalline rock formed in response to such intense heat and pressure that the original Well depth indicated by amount of circle shaded 3U 06-20-79 650 0-500
texture was greatly altered). These metamorphic rocks were originally either sedimentary rocks (Unit 6) or 3u 08-09-79 650 020
igneous rocks (Units 4 and 5). The upland surface on the Piedmont metamorphic rocks is commonly mantled O 0-100 feet
by a layer of saprolite, which is derived from in-place weathering of the underlying bedrock. This layer is as
much as 50 m thick over most of the metamorphic rocks (Units 5 and 6), but is thin to absent above Unit 4. O 101-500 feet
Hydrogeologic Unit 7 occupies the entire Coastal Plain of eastern Fairfax County and vicinity. It consists
of as much as 200 m of poorly consolidated, alternating layers of gravelly sand and silty clay capped by gravels. . =500 feet
An outlier of Coastal Plain materials about 20 m thick caps the highlands at Tysons Corner west of the main
outcrop area (see map).
WATER QUALITY IN FAIRFAX COUNTY AND VICINITY TABLE 3.—Chemical Analyses of Ground Water from the Piedmont Crystalline
The data used to prepare this report are listed in tables of chemical analyses (Tables 2, 3, 4, and 5). A Rocks, Fairfax County and Vicinity, Virginia
map reference letter or number for each analysis in the tables corresponds to a stream or well-sampling site (Values in milligrams per liter unless noted)
shown on the map. Stream samples were collected during a low-flow period in August, 1977. Potentially —
polluted, direct surface runoff from streets, parking lots, and fertilized lawns and fields is avoided by sampling om
during such low runoff periods. The long term, permanent effects of urban and agricultural land use on water = O Hardness N
quality influences the resultant data used spanning this 25-year period of analyses. Although runoff from urban = = = e > 2} — — = 20 as CaCOg O
) . e g ) 9 © © X Q 3 5 — o 2 T & Y
and agricultural lands and industrial discharges may affect ground water quality, it is not as subject to short-term -g o ~ o £ Z ‘é’ = ] o o Q 3 2 . = o
variations in chemical composition as surface water. 5 3 £ = 3 . & £ g E E = 2k 3 Q, Z 7 g o o 3 g ]
The chemical quality data listed in the tables are portrayed on the map, which shows the dissolved solids % E > <& 2 S 2 c 3 @ £ % = b % = 2 2 9‘, § 2 E
concentration by the size of the symbol (circle or triangle), and on trilinear (Piper, 1944) diagrams which 2 :2 § % " = 9 5 .‘% 2 i g ’g = = 2 B _i:’ =0 @] & 2 £
indicate, by position of each point, the chemical character of that sample. The points are plotted on the basis o = u 3 8 | % § 3 = O = D A /M n o - Z 2] < E 8 & g © g
. iy . . . ) = £ °l 5 & © el kel o] ko) o o) el o ) el o T35 > i o o
of percentages of equivalents per million of the cations and anions in the sample. The samples have been S =2 g 2 d | = ° b 2 Q 9 9 2 9 ? 9 9 9 g gal £ £ ° Eg
grouped by the three major provinces in Fairfax County—Coastal Plain sediments, Triassic sedimentary rocks, o oy 9 2 g = ) 2 2 2 3 2 3 3 3 3 2 2 58 £ 3 S S
X y ol . ) ! y o Q4 = °o | o8 o b @ & @ 7 @ @ a @ @ @ @ 29 Il kS c Qo
and Piedmont crystalline rocks—and classified according to the predominant cation and anion, or group of 5] N T Q 9 | ® Q © 2 2 i 2 2 ] 2 2 2 ) & = o = © o nE
cations and anions that they contain. = = 3 © 4 a = a a A = a 2] a & 8 a = k- % ¢ = =
The chemical character of ground water in Fairfax County is represented by the trilinear diagram in figure 2A  384520077142001  Sydenstricker Methodist Church 5 S - 04-04-75 0.1 19 0.7 5.6 0.2 — 0.8 3 <0.1 — — 71 41 — — 90
1. Areas of overlap in the groups or fields are designated on the diagram, which indicates that some of the 2B 384524077142101  Jack Martin Sydenstricker Rd 5 S — 04-04-75 2 6 .7 5:6 .8 — 1.1 3 <.1 31 — 30 17 — — 46
waters are chemically similar. Yet there are mutually exclusive areas of the three fields, and thus significant 2C AN-Bb-15 Charles Balliet 5 U 85 10-29-58 .02 6.4 2.7 4.6 2.1 43 1 2 1 33 76 — 27 0 73
differences in water quality may be distinguished by examining the individual chemical analyses (Tables 2, 3, 2D 385150077101301  George Dawson Holmes Run Rd 50ES 35 05-15-75 <.1 15 2.5 6.6 <.1 — 2.3 5 <1 57 — 92 20 — — 10
and 4). 2E 385236077180401  Burkgren-Rt 655 6. S — 05-28-74 3 13 6.7 6 4.6 — = 5 15 — s 43 60 — 120
The chemical character of surface water in Fairfax County during the low-flow periods in August, 1977 2F 385349077163701  Town of Vienna #1 6 S 400 10-08-76 .02 11 5.3 5.5 2.1 — 3.1 6.5 A2 7.1 209 181 42 47 = 118
is represented by the trilinear diagram in figure 2; individual chemical analyses are listed in table 5. The fields 2G 385350077163501  Town of Vienna #2 6. S 500 10-08-76 .03 14 7 5.5 1.9 — 3.8 12 .13 93 256 163 46 63 — 152
on the diamond plot show considerable overlap; the Coastal Plain field is entirely encompassed by the other 2H 385450077152601  Town of Vienna #4 6 S 451 10-08-76  <.01 15 3.4 6.4 2.6 — 7.4 1.5 .16 1.8 184 131 55 54 — 126
two fields and the “spread” of data points is not as great as on the ground-water diagram. This more restricted 21 385402077153201  Town of Vienna #6 6 S 800 10-08-76 .03 16 5.9 9.6 1.4 — 4.5 4.5 .18 49 307 195 69 63 — 161
range is probably the result of the mixing of waters of slightly different chemical character as streams flow across 2J 385626077113501  Wissler-McLean 6 S — 10-25-74 .1 105 129 103 2 — — 13 — o — 228 — — 420
major geologic boundaries and come into contact with a wide variety of rock types. Calcium and magnesium 2K 385511077092201  Gregg-McLean 6 S 100 12-18-74 <.1 29 9.5 10.6 1.3 — 2.2 21 <1 538 — 84 29 112 = 163
are the dominant cations in all three fields. However, there are differences in relative concentrations of anionic 2L 390202077202701  Newland-Herndon 6 S 80 12-18-74 <.1 6 1.4 4.8 .2 — <.5 3 <.1 — 41 11 21 — 28
species, particularly in streams in the Triassic Lowland and Piedmont areas, that are probably caused by 2M 390005077185101  Magliato-Great Falls 6 S — 12-18-74 <.1 9 3.2 6.1 .8 = 2:9 7 <1 == — 80 15 36 — 17
geologic differences within each area, and local differences in dissolved solids concentration that are due in part 2N 385621077100401  Hyde-McLean 6 S 107 01-16-75 1.2 6 3.8 5:9 6 = 1.4 4 <.1 — — 73 22 31 — 62
to effects of urbanization. 20 385852077174901 Fairfax Co. Water Auth. 6 S 160 10-23-70 .02 2.4 — .01 — — 1.2 2 S | — — 15 12 —— —
The relationship between the general chemical characteristics of surface and ground waters and the Qe 2P 390043077174801  A. J. Froelich 6 U 150 11-01-77 0 4.6 2.5 6 1.1 35 .6 1.9 0 .5 29 64 29 22 0 70
geologic provinces in Fairfax County and vicinity is summarized in Table 1. 2Q 385351077200901  Gen. Bob Schulz 6 U 38 11-08-77 0 6.4 55 17 2.6 18 1 11 0 58 9.8 1157 15 39 24 180
Triassic Lowland.—Ground water from the Triassic sedimentary rocks (Units 2 and 3) is predominantly a O 2R 384335077194701  No. Va. Reg. Pk. Auth. 5 U — 11-03-77 .01 9.2 2.6 5 1.2 56 .6 2.3 0 1.2 28 80 46 34 0 100
calcium bicarbonate type, which becomes a calcium sulfate water at depths greater than about 150 m in the Q 2S 385720077210301 Bowman Distillery-Reston 6 P 150 02-15-78 .06 12 = 15 — 73 12.3 9 .15 6 23.8 120 60 58 — —
shale and siltstone (Unit 2). This may be seen in the analyses for wells 3T, 3U, and 3K in Table 2, as well Q 2T AN-Bb-28 J. L. Franco 5 U 9 05-21-57 8 17 7.3 2.8 2.7 95 2 1.7 3 o 36 122 — 72 0 153
as on the shaded area of the map and the long, sinuous extension of the field in figure 1b. This change in O 2U AN-Ab-2 G. Bennett 5 U 84 10-? 58 .02 9.4 3.6 3.8 1.6 42 1 5.4 2 8 29 87 — 38 4 101
composition may indicate the depth at which circulation of water decreases due to a reduction or absence of Y 2V FXCb-1 B. R. Conroy 6 U 119  06-29-54 5 2.5 L7 4.8 i 27 .5 2.5 ol 2 27 55 — 17 0 49
open, interconnected fractures that are effective at shallower depths. Dissolved solids range from 195 to 4770 A 2W FX Bc-6 C. Brennan 6 U 58 06-29-54 21 9.9 1.9 3.1 .8 48 4.8 3.9 Al 21 13 i — 40 1 89
mg/l (milligrams per liter) and the water is very hard; calcium carbonate concentration is commonly greater than 77°30 2X FX Aa-46 H. R. Hood 4 U 41 06-29-54 5 35 22 5.8 .7 205 11 11 A 2 31 235 — 181 13 358
200 mg/l, and may be as much as 1600 mg/l. Chloride concentrations are generally less than 50 mg/l, but l 2Y FXAb-4 L. C. Lindner 4 U 76 05-11-54 4 11 7.3 29 .6 54 6 3.1 A LI 29 99 — 58 14 132
sulfate concentrations commonly exceed 200 mg/l, one sample containing 2500 mg/l sulfate. The chemical 2Z FXAb-13 City of Fairfax 4 U 809 05-11-54 .06 44 10 2.2 .1 188 2.4 2.1 0 3 25 183 — 152 0 294
quality of water from Unit 3 is similar in most respects to that of Unit 2 at depths less than about 150 m. At 2AA 385646077214801 U.S. Geological Survey 6 U 605 05-02-78 .02 8 3.7 8.2 .6 53 2.9 1.8 i 4 72 38 84 43 35 0 102
depths greater than 150 m dissolved solids and calcium sulfate concentrations are generally much lower in Unit *  Latitude/Longitud. ber assigned in Val ki (well depth) determined
3 compared to Unit 2 (Table 2; also see analysis for well 3A, which shows a sulfate concentration of 240 mg/l Jgt:nl;t:n ‘;g%‘zu lggtrl.num er.assig - a(zﬁeﬂcgf’::ta)w el depth).orundetermine
from 154-229 m, which decreased to 72 mg/l as the well was deepened to 300 m; materials dissolved from *h S Gtate o‘f Virgi;ﬂa /  To convert feet to meters, divide by 3.28.
a 90 m-thick layer of siltstone between 150 and 240 m in depth apparently increased the sulfate content). The P—Private
chemical quality of water from Unit 1 is not well documented (3 partial analyses); however, it is moderately U-U.S. Geological Survey
hard, with dissolved solids concentrations as great as 418 mg/l, and iron as high as 0.2 mg/l locally.
Analyses of samples from streams in the Triassic rocks in western Fairfax County show two water types:
calcium bicarbonate water in the area north of U.S. Highway 50 and calcium chloride water to the south.
Dissolved solids concentrations in the Triassic area streams range from 127 to 266 mg/l and average 200 mg/l,
the highest in the county (See Table 5).
Piedmont.—Ground water from the Piedmont crystalline rocks (Units 4, 5 and 6, figure 1, Table 3) is also
a calcium bicarbonate type. In general, chemical quality is good; however, wells with high chloride and high
nitrate content (2G, 2J, 2K, 2Q) may indicate potential well pollution problems. Dissolved solids concentrations
in this province are usually lower (generally less than 100 mg/l) than in the Triassic sedimentary rocks, with
the exception of water from a belt of ultramafic (containing minerals high in iron and magnesium) rocks (Unit . X
4) that trends NE-SW in the area of the Interstate Highway 66 interchange with State Highway 123. Two TABLE 4,—Ch<_zm1cal Ana}lyses of Ground W.at'EI.‘ frorr? th.e.Coastal Plain
analyses (2X and 2Z) indicate that water in these ultramafic rocks is characterically harder than water from other Sediments, I':alrf.a?( County a.nd VlCIn‘ty1 Virginia
Piedmont crystalline rocks. Iron concentrations, particularly in shallow wells, locally exceed 0.5 mg/l. (Values in milligrams per liter unless noted)
Most streams sampled in the Piedmont crystalline rock areas in the central part of the county contain a >
calcium bicarbonate—type water with dissolved solids concentrations less than 100 mg/l. The effects of . 8 Hardness _
urbanization on water quality are evident in the Falls Church-Pimmit Hills-Tysons Corner area where the surface . . Eo:') - T . _ . 9 :G as CaCOs3 0 9
waters are a calcium chloride sulfate—type with dissolved solids ranging from 127 to 260 mg/! (see Table 5). 2 < 8 ‘é’ g X 9 6’ O g o"’ = —?; 8 e 210
Coastal Plain.—Analyses of water from the Coastal Plain sediments plot in 2 separate fields on the diagram ;E; E 2 = s 5 ‘E = < g o ) = ° z % 2 S 3 £%
(figure 1). The elongated central field encompasses samples in which neither calcium nor sodium are the [z E & =) S § o = § S 3 .E 2 2 p % = - g Q 3 =
dominant cation species, and in which concentration of anionic species ranges widely. The field in the lower § 2 3 & = S £ = = '"g .g S ‘*_S _% _g ] = 58 O é % s
right of the diamond represents sodium bicarbonate—type water. Six of the seven analyses that fall within the g ~§ E % *2‘ g = = &) = %) o, 0 %) O [ Z h - @ £ £ o8
central field are from wells that produce water from the basal 30 m, predominantly sandy zone (the lower 2 S £ 3 5| 8 b O S ® 5 s i o B 3 ® ? ‘5; Q 8_ ,_%" g D = 'g
Q 5] © = =3 > > > > > > = > > > = = 3]
aquifer of Johnston and Larson, 1979) of the Coastal Plain sediments. In the lower right field on the diagram, o 03 © 215 = e = 5 5 = = = = = = = < S s & 3 g g9
3 samples represent water from the lower aquifer and 5 samples are from wells completed at shallower depths. = 2 = 3 S |2 2 ] 8 3 8 8 3 8 3 8 8 8 3 2 o | £ = g ) E
The total number of analyses which are considered (16) is very small, but does suggest a difference in gross = 2 - 2 © 14 Qa a Qa a A a a Q Q Q a Qa Qa o < o Z S
chemical water quality between the lower aquifer and the more silty and clayey aquifers above it. Furthermore, 1A 383812077081001 Fairfax Co. Water Auth. S 312  07-16-54 0.34 2.9 1.4 — — 232 17.2 73 14 01 - 279 — 13 0 —
iron concentrations in water from the shallow sands may exceed 2.8 mg/l (Table 4, well 1J). Dissolved solids 1B 383814077090301 Fairfax Co. Water Auth. S 464 01-22-64 95 $3 8 153.7 — 161 6.3 151.7 1.0 0 _ 421 — 16 0 —
concentrations in ground water from the Coastal Plain are less than 250 mg/l with the exception of samples 1C  383930077115801 Fairfax Co. Water Auth. S 328 11-01-61 .08 4.9 9 34.1 S 107 1.4 3.3 2 3 — 166 - 14 0 .
of sodium chloride-type water from 2 deep (142 m and 121 m) wells at Mason Neck and in Hybla Valley (Table 1D 383956077093401 State of Virginia §] 328 09-16-76 0 14 0 88 39 138 5.8 48 8 — 24 233 113 3 0 345
4). Larson, (1978) identified an area (also shown on this map) in Hybla Valley in which chloride concentrations 1E 384211077110701 U.S. Army P 230 12-15-66 .8 6 9 9.4 29 6.6 7 0 2 6.5 78 — 19 0 —
in ground water exceeded 200 mg/l. The cause of these locally high chloride concentrations is unknown; it may 1F  384228077093601 U.S. Army U 253 05-18-54 33 2.8 2 4.1 — 10 8.4 5.5 it 2 44 79 — 16 8 75
reflect the incomplete flushing of salty connate waters (waters entrapped in pore spaces by Tertiary marine 1G 384256077091601 U.S. Army U 321 05-18-54 .59 7.1 6.7 26 — 107 10 2.1 oL 3 25 126 — 47 0 177
incuréions) or it may result from c.ontamin_ation. . . . ' Base from U.S. Geological Survey, 1978 1H 384125077073201 U.S. Army " U 365 05-18-54 .56 ’1 - 1 7.5 —_ 14 3.6 2.8 sl 1:6 30 58 — 4 0 34
oastal Plain streams contain a calcium chloride-type water. Dissolved solids concentrations average 130 11 384053077080801 U.S. Army >~ U 354 05-18-54 .02 5k il 9.2 — 12 4.6 49 A 5 33 61 —_ 2 0 40
mg/l and range from 60 to 211 mg/l. The higher values are for samples from the more urbanized drainage 1J 384346077051701 U.S. Government 5 U 238 12-17-57 2.5150 .5 i ég g . 1'2: 3.2 35 g 3.5 ‘21»:13 2?)3 1?) . f g 221;
basins, and may reflect surface contamination by pollutants (See Table 5). 1K 384224077050901 Mt. Vern. Assoc. © U 525 09-20-56 . 4 ! , 54 ; ;
1L 384239077051901 Mt. Vern. Assoc. T U 530 09-20-56 A3 1.6 9 35 29 21 2.2 2 .2 1 58 107 17 8 0 47
1M 384224077050902 Mt. Vern. Assoc. :; |2 387 07-01-77 .06 .09 .05 75.2 — 168 7.2 13 1.1 — 13 208 138 1 — —
1IN 384548077071201 Fairfax Co. Park Auth. % S 186 08-27-76 .46 2.6 2.58 49 35 26 8.8 3 .24 .22 439 122 21 20 0 68
n 10 384439077043001 Fairfax Co. Water Auth. < S 406 02-11-64 1.38 4.5 1.4 206 — 88 11.5 276 54 1.1 36.4 568 72 18 = —
WATER QUAU{:XISI?&SI?&I}Q’#?I‘;% I;Nvfglﬁll)T;JSE PLANNING, 1P 384311077123301 Bruce Scott ® U 200 09-27-55 21 14 5 18 47 114 54 17 4 1 22 143 — 56 0 197
1Q 384433077030001 Fairfax Co. Water Auth. ~ S 164 07-27-60 .45 — — — 15 — 10.6 22 il - 86 12 16 0 —_
The chemical quality of most of the surface and ground water in Fairfax County and vicinity in the late 1R 384453077031701 Tauxemont Subdiv. p 238 10-14-68 E 2 o 47 - Hi7 10.3 3 . 2 6 212 96 8 o o
1970’s, as indicated in this report, is generally good, and suitable for most uses with only minor treatment. This 1S 384745077040401 Fairfax Co. Water Auth. p comp 03-29-56 02 12 2.1 9 1.6 28 24 65 7 2.1 1E 91 _ 39 16 135
quality, however, is likely to be stressed seriously in the future. The dense population centers of Arlington, 1T 384823077022301 Va. Amer. Water Co. U 445 12-04-79 05 4 2 44 21 104 53 53 3 0 20 130 85 2 0 193
Alexandria and the towns in northeastern Fairfax County may expand to the south and west to merge with 1U 385003077033901 Va. Amer. Water Co. . o 09-16-47 8 5.7 6.6 o o 37 o 4 _ . _ 120 30 292 . .
the Cities of Fairfax and Vienna in central Fairfax County. Furthermore, urban and suburban expansion beyond 1V 385253077042301 U.S. Government U 495 06-14-77 01 16 45 23 4.7 10 18 36 0 40 12 185 8 58 50 280
the present limits is anticipated by all county planning agencies (Fairfax County Office of Comprehensive 1IW 383826077080101 Scott Crampton s 37 05-08-75 1 8 3.4 15.6 9 5 7i1 7 1 09 — 92 4 _ _ 51
Planning, 1982), and pollution usually accompanies such urban growth. 1X 384758077023101 Va. Amer. Water Co. U 485  12-19-79 .04 3 il 64 2.4 96 11 35 3 0 12 174 79 1 0 302
Despite local problems of contaminated surface water in the densely urbanized northeastern sector, ground 1Y 384907077024801 Va. Amer. Water Co. p 370 05-21-79 74 3.5 1.3 25 _ 56 17 4 3 <05 50 96 46 14 _ _
water quality remains good in the underlying deep Coastal Plain aquifers. Ground water occurs mainly in
confined sand-channel aquifers that are effectively protected from surface contamination by thick, clay-rich, 7 *  S-State of Virginia — Value unknown (well depth) or undetermined
confining beds. However, ground water in bedrock of the Piedmont and Triassic Provinces is unconfined, B_—ll))rgégeological Survby y To(zgir\:’:f:ei?ttz)meters, divide by 3.28.
interconnected by a system of fractures, and generally in direct hydraulic connection with the water table and
streams. Much of the Piedmont upland of central Fairfax County is mantled by a thick layer of silty, clay-rich
saprolite, commonly 50 m or more in thickness; fresh bedrock characterisucally is restricted to outcrops on steep
valley walls. Thus, to a large extent, the saprolite cover buffers the ground-water system in the Piedmont from
surface pollutants generated by expanding urban development. The Triassic Lowland, however, is characterized
by shallow, pervasively fractured bedrock with only a veneer of weathered residuum to protect or buffer ground
water from the effects of contaminated surface runoff. Thus, the potential for ground water pollution is probably
greatest in the urbanized Triassic area, currently centered at Dulles-Herndon and Centreville.
The stream valleys in most of Fairfax County and vicinity are largely dedicated as parkland, and surface l
water quality is partially protected by ordinances that preclude development on the floodplain and usually l
prohibit construction on steep valley walls (Fairfax County Office of Comprehensive Planning, 1982). Regional
land-use planning in the uplands, conducted with an understanding of hydrologic processes and the interrelation
of surface and ground water systems, is of critical importance now (1982) as the best means of preserving TABLE 5.—Water Quality Analyses of Surface Water in Fairfax County, Virginia
ground and surface water quality throughout the region. The Northern Virginia Planning District Commission O (Data from Larson, 1978)
(1979), has enumerated management strategies and guidelines for screening urban nonpoint pollution, which @ U (Values in milligrams unless otherwise noted)
include the following land-use planning techniques: per capita loading evaluations, soil permeability evaluations, l All analyses by U.S. Geological Survey
cluster development evaluations, and growth policy evaluations. Specific Commission recommendations include: ([) =
fertilizer management activities; street/parking lot sweeping programs; modifications of local road design O ' Lu _ o
standards and specifications; volume of runoff controls; and detention basin controls. U O m g &-f °G Hardness )
With a fairly well-documented analytical background and an understanding of the geology and hydrolo 5 = = — ~ = = = P o =5 as CaCO3 | 9 )
v yt gr anding geology ydrology o ] 3 S = s | 2| 3 Sl B lzl|l8| = |25 e
of each natural province in Fairfax County and vicinity, solutions to ground and surface water quality issues < = N = 5 Z £ < ) 5 = | = @) §?S & g g
can be tailored by comprehensive planning agencies to avoid or mitigate present and future water quality >< O > 2 3 5 E i g ‘g S é b} 2 b g = “2 PR ) g é £
= Q = ~— - e = +=
bl <I8 t| : AR AEAR IR N A AR AR I IR AR AR &
LL, l@ S £ © = = = Q > N o 0 ) @) | = | 28|« E | = e
o 5| 2 g S > | 3| s l3 s |3l 33| 3|3 sl s|sslaleld st
Q -~ = > > > > 5> > = > > = > = = E = o
- VL] o 5 g o £ s |83 |3 | 5 |3 5| 3| 35 |s|s| s |gs|=|2|8|4a8
= Q ) @ a @ & @ @ @ @ @ & @ S ] © =] w2
REFERENCES CITED <O o 2 g 2 3 2 | 2| 2| 8 |8| 8| 8| & |8|2| 2|82 2|=|5 £
AT . . : ; Ll b= n ) a a a a a Aa a Aa @ Aa a | A A |As|< | O | =z =
Back, William, 1966, Hydrochemical facies and ground-water flow patterns in northern part of Atlantic Coastal Z 2845 e
Plain; U.S. Geological Survey Professional Paper 498-A, p. A1-A42. L ‘ [ B
Drake, A. A., Jr., and Froelich, A. J., 1977, Bedrock map of Fairfax County, Virginia: U.S. Geological Survey i yola Va //ey | l§ ié‘ g}g:iggg :orsepen gun nr. Sorisd 82:82';; 08‘11 Ogg Zg ;g ﬁ 2‘61 }gg 13'2 13'3 0 i O-g 12 ;33 iég 128 8 g;g
Open-File Report 77-523, scale 1:48,000. . -~ orsepen kun nr. Herndon B i : : : :
Fairfax County Office of Comprehensive Planning, 1982, Fairfax County county-wide plan, as adopted by the / ‘ 0 :\? ‘ | gg 81223238 gugar:ang gun at HDemdon'll 82:82—;; 232 8§ gg ; 5 ;(5) 23 138 ?g ﬁ" g 1-; }Z %?S gg l??) 1(2) 338
Fairfax County Board of Supervisors, 1975, as amended. ugarland Run nr. Uranesville = . : . : .
Force, L. M., 1975, Preliminary geologic map of the Coastal Plain in Fairfax County, Virginia: U.S. Geological QZA‘_—_ w 1 (k U igg g}gggggg f:la;li;k Br. atCCha:ntil.llg; 82—3(1)—;; gi; (1)(2) g? ZASL ;g 1;.2 1§2 gé ?,g § 4 ; 1; 4 ggz gg 152 gé gég
Survey Open-File Report 75415, scale 1:48,000. - . ‘ ub Run nr. Centreville —5U— : : : :
Freeze, R. ijs\ gnd Cherryf)J. A., 1979, Groundwater; Englewood Cliffs, N. J., Prentice-Hall Inc., 604 p. < 13E 01656950 Big Rocky Run nr. Centreville 08-30-77 .68 .07 16 4 18 5.8 46 17 30 3 38 93 127 38 56 19 200
Johnston, P. M., 1962, Geology and ground-water resources of the Fairfax quadrangle, Virginia: U.S. 2 TRIASSIC/PIEDMONT
Geological Survey Water-Supply Paper 1539-L, 61 p. 14A 01657230 Little Rocky Run at Comptons Corner ~ 08-30-77 02 07 19 69 33 29 32 92 76 1 .1 99 205 2 76 50 310
1964, Geology and ground-water resources of Washington, D.C., and vicinity: U.S. Geological Q
Survey Water-Supply Paper 1776, 97 p. PIEDMONT , on &g - g0 o8 21 O &5
Johnston, R. H., and Larson, J. D., 1979, Principal sources of ground water in Fairfax County, Virginia: U.S. E\‘ 3A 01645160 Nichols Run nr. Dranesville 08-05-77 .47 A7 5 2 4 1.6 34 - . 1 13 T e a0
Geological Survey: Open-File:Report 79211, scale 1:48/000; 4A 01645750 S. Fork Little Difficult Run nr. Fairfax 08-29-77 14 02 34 14 42 14 20 1.2 35 1 4 17 44
E Y ; . ’ i1 Eai — ; O 4 4 Piney Branch at Vi 08-29-77 01 06 8 17 330 44 8 27 630 2 7 20 1290 70 280 210 2000
Larson, J. D., 1978a, Chemical quality of ground water in Fairfax County, Virginia: U.S. Geological Survey B 01645800  Piney Branch at Vienna : : : 1a
Open-File Report 78-268, scale 1:48,000. Q.. 4C 01645850 Wolftrap Crk. nr. Vienna 08-05-77 1.15 13 81 26 6.4 23 40 54 8.4 1 31 80 33 31 0 100
1978b, Chemical composition of streams during low flow-Fairfax County, Virginia: U.S. Geological 4D 01645900  Colvin Run at Reston 08-05-77 74 07 78 2.8 6.6 2.7 a4 8.0 L 1 12 53 66 28 31 g 100
Survey Open-File Report 78-719, scale 1:48,000. 4E 01645950 Piney Run at Reston 08-29-77 32 .03 54. 3.1 52/ 3.3 19 2.5 9.4 I 61 15 66 16 26 11 90
Northern Virginia Planning District Commission, 1979, Guidebook for screening urban nonpoint pollution 4F 01646000 Difficult Run nr. Great Falls 08-31-77 16.2 .07 69 23 54 26 32 5 7.4 I 23 1l 58 26 27 0 85
.= ’ L il 6f Coverimants. 192 5A 01646200 Scott Run nr. McLean 08-05-77 .92 .02 18 5.6 9.1 25 48 16 17 2 21 11 127 39 68 29 100
_ managementsitafegies: Metopoliian Washingion C°“}:‘°‘ oy o P sos. . , 6A 01646600 Pimmit Run nr. Falls Church 08-04-77 06 26 21 51 2 33 64 14 42 2 18 15 182 53 73 21 220
Piger, &, M; 1904, 4. igmphle pracedwe in the pece S mtgrlpf;a;; w of weler analyses: American RT HUNT e 6B 01646700 Pimmit Run at Arlington 08-05-77 117 .07 13 36 71 34 39 10 11 1 4 11 108 32 47 15 140
Geaphysical Union Transactions, 25t fmeal Mesting, Pt 6w ' FORT ; 6C 01646750 Little Pimmit Run trib, at Arlington 08-04-77 20 02 19 51 15 32 49 13 26 1 97 23 157 40
AT PARK = 6D 01646800 Little Pimmit Run at Arlington 08-04-77 25 .02 20 43 11 34 62 11 21 1 18 13 123 51 68 17 150
~ 8A 01652600 Holmes Run at Merrifield 08-04-77 13 .07 20 4.2 12 39 44 25 20 3 b5 66 132 36 67 31 200
| 8B 01652610 Holmes Run nr. Annandale 08-05-77 .16 20 16 3.8 11 3.5 59 11 16 1 5 7.2 117 48 56 7 165
8C 01652620 Tripps Run at Falls Church 08-04-77 211 .06 29 3.8 16 42 90 13 26 1 27 22 170 74 88 14 200
8D 01652645 Tripps Run trib. nr. Falls Church 08-05-77 .21 .02 42 8.8 25 39 98 61 35 8 1 7.1 260 80 140 61 400
8E 01652650 Tripps Run nr. Falls Church 08-05-77 .47 14 31 5.3 18 3.8 100 24 21 2 12 16 195 82 99 17 250
8F 01652710 Backlick Run at Springfield 08-05-77 0
8H 01653000 Cameron Run at Alexandria 08-30-77 3.54 .07 20 4.8 15 4.3 49 18 27 30 12 127 40 70 30 210
11A 01653900 Accotink Crk. at Fairfax 08-01-77 .22 .23 15 4.3 12 2.9 bl 9.1 14 B NS (S |5 | 122 500 55 5 170
11B 01653950 Long Branch at Vienna 08-01-77 .02 .09 13 4.2 92 24 47 73 15 d 23 12 109 39 50 11 158
11C 01654500 Long Branch nr. Annandale 08-04-77 .35 1110 2.8 71 28 37 6.2 98 1 1.3 11 79 30 37 6 115
11D 01655000 Accotink Crk. nr. Accotink Station 08-30-77 9.41 .17 10 2.2 6.2 34 21 9.3 94 1 2 4.3 66 17 34 17 105
12B 01655350 Pohick Crk. nr. Springfield 08-05-77 .96 .03 88 24 58 31 30 7.8 75 .1 1.2 6.6 69 25 32 7 100
Ground Water Analysis Plots Surface Water Analysis Plots 12C 01655370 Middle Run nr. Lorton 08-05-77 22 39 11 2.2 7.6 3.4 46 6.2 83 1 2 92 82 38 37 0 110
& Thassio o Triassic 12D 01655380 South Run nr. Lorton 08-05-77 .34 34 5 1.5 53 1.7 27 3 31 .1 3 14 59 22 19 C 65
12E 01655390 Pohick Crk. at Lorton 08-30-77 1.92 .14 10 2.5 6.3 34 34 7.2 9.1 .l 2 5.2 60 28 35 7 110
X Piedmont X Piedmont 15A 01657250 Johnny Moore Crk. nr. Clifton 08-05-77 29 01 66 3.4 56 1.7 36 57 27 1 1 13 57 30 30 1 90
+ Coastal Plain + Coastal Plain 16A 01657300 Popes Head Crk. nr. Fairfax 08-29-77 .39 A2 76 35 72 32 33 55 10 A2 11 70 27 33 6 105
AW Piedmont/Triassi 16B 01657400 Popes Head Crk. at Clifton 08-05-77 .84 .03 68 3 5.1 3 37 5.4 66 .1 15 81 63 30 29 0 80
fedmont triassic 17A 01657435 Wolf Run at Clifton 08-05-77 25 .16 83 26 56 2 47 38 42 .1 3 13 58 39 31 0 90
B,C.D+« Piedmont/Coastal Plain 18A 01657600 Sandy Run nr. Fairfax Station 08-05-77 .05 .78 81 3 55 25 48 4.7 43 1 0 13 80 39 33 0 80
19A 01657800 Giles Run nr. Woodbridge 08-04-77 .62 A1 12 13 52 38 15 22 0 5 g 108 31 44 13 170
PIEDMONT/COASTAL PLAIN :
7A 01652400 Long Branch at Arlington 08-05-77 .14 .17 30 54 20 44 65 37 34 2 1.8 13 193 53 97 44 230
7C 01652500 Fourmile Run at Alexandria 08-31-77 2.25 .11 32 6.9 25 5 82 40 42 3 2 12 211 67 110 41 345
8G 01652910 Backlick Run at Alexandria 08-05-77 1.30 .32 18 4.3 12 42 52 12 27 2 1 87 142 43 63 20 160
/ S ) SCALE 1:48 000 12A 01655310 Rabbit Branch nr. Burke 08-29-77 .30 20 65 25 79 19 37 2.3 84 .1 2 15 60 30 27 0 90
. / % S L 2 3 MILES COASTAL PLAIN
79039‘/-' ‘%y ' i ’ 7B 01652470 Lucky Run at Arlington 08-04-77 .03 .04 20 3.3 9 32 54 11 21 3 0 99 122 44 64 19 180
\,/ \ o 1 0 1 2 3 4 5 KILOMETERS 8 01653210 Pike Branch at Alexandria 08-04-77 16 .03 16 4.3 13 4.5 42 15 24 2 1.2 83 145 34 58 23 200
FAIRFAX CO ———— : ‘ =SS 8J) 01653447 Penn Daw outfall at Alexandria 08-04-77 10 .12 19 47 18 43 42 19 31 3 14 14 145 34 67 32 220
Harrisonburg 72° CONTOUR INTERVALS 10 FEET 9A 01653700 Little Hunting Creek at Gum Springs 08-04-77 221 .60 26 3.6 20 4.7 53 19 39 3 .8 13 176 43 80 36 270
/(\\J O 2, /-i NATIONAL GEODETIC DATUM OF 1929 10A 01653800 Dogue Creek nr. Accotink 08-04-77 .48 .03 65 24 56 32 22 7.9 9 1 2 96 64 18 26 8 80
( Fredericksburg" (% -
80% Charlottdsville 2>
38° O
/
s
82° $ < e,
5 81V RICHMOND
_ ﬁ/’ A Roanok(eQ & O
R S BELMONT BAY
NORFOI'K * 3 7 . Gunston\ ©
Danville ; = . .
% > 0 k) > » S % % 5 S & —-J e _— I_h'ue"' e e < Manﬂr
<« Ca <« > Cl » <Ca <« > (G &
A c A [
INDEX MAP OF VIRGINIA /
FIGURE 1.—Diagram showing general chemical character of ground water in FIGURE 2.—Diagram showing general chemical character of surface water in 0 50 100 MILES Sa n dy P t
Fairfax County and vicinity. Data plotted as percentages of total milliequivalents Fairfax County and vicinity. Data plotted as percentages of total milliequivalents : ! o |[ L i ’ -
per liter. per liter. 0 50 100 KILOMETERS
/ THE RELATION OF WATER QUALITY TO GEOLOGY AND LAND USE CHANGES
IN FAIRFAX COUNTY AND VICINITY, VIRGINIA
{ OCCOQUA N By INTERIORGEOLOGICAL SURVEY, RESTON, VA 1985683322

BAY

H ; h P A. J. FroeliCh and CheSter Zenone For sale by Branch of Distribution, U.S. Geological Survey,
g t

1985 1200 South Eads Street, Arlingtan, VA 22202



