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2 ‘ §Y§ EXPLANATION TABLE 2. —Soils classification TABLE 4. —Characteristics of the engineering soil types in the Marydel Area
\\\ ‘ -] i Genoral classification Granular materials ) Silt-clay materials ) Engineering properties
In =) Primary soil sample site (35 percent or less passing a No. 200 sieve) (more than 35 percent passing a No. 200 sieve) : o
0 . . . . N Location and number of primary sites from which soil Soil o . e 2 ul e
f’ Nonplastic to Shﬁhﬂy plas;‘:l% lsandy soil derived from samples were obtained for laboratory analyses (See A=1 A-2 A-7 typ:ﬂ Description Origin In place Disturbed com.pactlo::x
5= fuvial deposits of Pleistocene age table 3). Sampl llected with a siz-inch- Fioati . o L . equipmen
2 Pos g able 4). Bamples wore collented With u sy Group classification A-3 A-4 A-5 A-6 A-8 Suitability as Suitability as Suitability as em- Compaction
23 diameter soil auger. General characteristics are b 4 5 6 5! 62 . : i 0 WOt
- - summarized in table 4 a 7 a subgrade a wearing surface bankment material characteristics
<l
<
£ @3° - ; : , . ’ Excellent to good de-
&S Sieve analysis ) Nonplastic to slightly plastie Fluvial deposits of Good : ; Good Good _ti i t.
3K Nonplastic sandy soil derived from fluvial deposits of ~ Secondary soil sample site Percent passing AM2 sandy soil. Pleistocene age. g:::;:f on binder Rubber-tired equipmen
™~ Pleistocene age Location and number of secondary soil sample sites. II:IIO- 18 sleve gg max. a0 o )
o Samples were collected with a ome-inch-diameter 0. 40 sieve max. max. min. . : . . i
long-core soil sampler. For results of laboratory No. 200 sieve 15 max. | 25 max. 10 max. 35 max. | 35 max.| 35 max. | 35 max. | 36 min. | 36 min. | 36 min. | 36 min.| 36 min. Ext;e;liei!:lt t:)) :mg:; Good if predominant Go::i :zgﬁd?;m&a;t Rubb_er-tp‘ed equipment for soil
analyses see table 3; for general characteristics see AM23 Nonplastic, generally poorly Fluvial deposits of Good to Lair presenfif surface material is A-2. Poor if redom-. w_hlch L pred(}mmantly A—2_.
table 4 graded sandy soil. Pleistocene age. . b A-2 Fair if Fair if predominant . ¢ l: ial i Vlkzratory equipment for soil
i . 50 Characteristics of . » 15 £ e Aa?:r 5 material is A-3. Km;l LSRR which is predominantly A-3.
e Nonplastic to slightly plastic sandy and silty soil ©‘49_—53 fraction passing _ surlace 1s.A-d; =9,
SE derived from fluvial deposits of Pleistocene age . ‘ No. 40 sieve . Good if material left Excellent to good de-
s Secondary observation well Liquid limit 40 max. | 41 min. | 40 max. | 4l min. | 40 max. | 41 min. | 40 max. | 41 min.| 40 min. 42-400 after grading is pre- pending on binder Good if predominant Good if predominant
oz Numerator is altitude of water table in October 1959. Plasticity index 6 max. | 6 max. Nonplastic 10 max. | 10 max. | 11 min. | 11 min. | 10 max. | 10 max.| 11 min. | 11 min.| 11 min. 0-60 . AMg4 | Nonplastic to slightly plastic, Fluvial deposits of dominantly A-2. Fair present if surface material is A-2. material is A-2. Toibber-tired caulbment
&8 De:wmthtzto; si{ow.slgzgrsrtzazed ';ange g ff sandy and silty soil. Pleistocene age. if material left after is A-2. Fair to Fair if predominant Fair if pxl'edominant quip :
Q& water table during ased on measurements i ding i domin- oor if surface is material is A-4. material is A-4.
8¢ Nonplastic to slightly plastic sandy (poorly graded) Srom 1958 to 1962 and comparison with primary i b 0 0 . e 8 max. | 12 max.| 16 max. A mmx. :;:l;nf—l‘is. e g-‘t.
JZ . . 4 " h observation-well records
Qy -
i an(.l Siley suil derieed fram fHovisl deposite of 55 General subgrade rating Excellent Good Good Fair Poor Poor Poor Very poor Unsatis- Good if material left . .
Pleistocene age 53,57 factory, g Good if surface is s e . P :
& 53-57 after grading is pre- A% Posy il & Fair if predominant Fair if predominant Rubber-tired equipment for soil
.o ' Clean sand . . . Nonplastic to highly plasti Fluvial d its bf dominantly A-2. Poor face i ulr- material is A-2. material is A-2. which is predominantly A-2
Domestic or farm well Material Well-graded gravel a lly | Foorly graded, silty or clayey sand and | g;. ooi1 | Plastic | Plastic | Expansive plastic Muck-peat AM26 onp'astic ghly plastic, uvial deposits o i pintevin] left alfbm ace is poorly Very poor if pre- Poor if predom- f m £ i
Numerator is altitude of water table in October 1959 ST and sand. ahe stave gravel. e silt clay clay. Jerpest, sandy and clayey soil. Fleistocene agy. grading is predomin- drained A-2. Very dominant material inant material is She.:eps_ oot rollers for soi
Denominator, where given, shows estimated range in it antly A-6 or poorly DAOt’ér if surface is is A-6. A-6. which is predominantly A-6.
Slightly plastic to highly plastic silty and clayey soil altitude of water table during 1950-62, based on 2 or ‘ ‘ | drained A-2. -
derived from fluvial deposits of Pleistocene age 3 measurements and comparison with primary and -
secondary observation-well records ! Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30. . Good if A-3 and A-4
30 2 Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30. .y ) Fair. Good if A3 3::11“;?:32? r:?xi: ey wadipemt Gr i
Watertale conour Rl e e awse | Noumils e, seny pleste | puvial depinof | gy PN g | amd A arecom | ture "Poorite | wilch e bredomimanty 43
. Number shows altitude of water table in feet above B . . : Pleistocene age. e : 4. bined as a well dominant material ubber-tired equipment for so1
Swamp deposits mean sea level in October 1959. Contour interval 10 in which: aail. i syntace in 24 graded mixture. is A-3. Fair if pre- which is predominantly A-4.
feet. Relative position of water table in October 1959 a=That portion of the percentage passing No. 200 sieve greater than 35 percent and not exceeding 75 percent, expressed as a positive whole number (1 to 40). dominant material
18 shown in hydrograph (figure 2) b=That portion of the percentage passing No. 200 sieve greater than 15 percent and not exceeding 55 percent, expressed as a positive whole number (1 to 40). is A-4.
c=That portion of the numerical liquid limit greater than 40 and not exceeding 60, expressed as a positive whole number (1 to 20). ] . Fluvial and possibly
Perennial stream d=That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole number (1 to 20). AM4 | Slightly plastic, silty and clayey eolian deposits of| Fair to poor. Fair to poor. Fair to poor. Fair to poor. Rubber-tired equipment.
. ; s soil . p .
Flood-plain deposits associated with swamp deposits Bottom of stream channel almost always below Pleistocene age.
water table [ Poor if material left Poor if predominant
- S e . - . Fluvial, paludal, and|  3fter radingis pre- | poor if gurface is A-4. material is A-4.
_ Intermittent stream TABLE 3. —Results of laboratory analyses of soil samples AM46 Shghtl){lplastl; t‘1° hlghly.lpla.stlc, lacustrine deposits of domm‘afnt y A-4. lVle;y Very poor if sur- Very poor if pre- Poor Sheeps-foot rollers.
SN ae] Bottom of stream channel above water table part of the ” siity and clayey soil. Pleistocene age. pg:r . m;terl_a it face is A-6. dominant material
AM23 soil associated with AM24 soil time below water table part of the time Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic 301:;;' f:;y‘&g_ G'S pre- is A-6.
- Mechanical analyses Moisture-density AR | Alluvial gravel, sand, silt, and clay. | Alluvium of Recent age.| Variable Variable Variable Variable Variable.
Depth of . ; : ; ; Pl Soil rich i - ; :
= - - - : . .R.B. terial and
‘ TABLE 1. —Bisslunation.of btter symbla Sasll}ltgle interval | Cumulative percent by weight passing sieve Percent by weight Liquid tic?t?y Maximum | Optimum %lfss? Map oflr ::;fx L !:tt‘.ll ;gﬁ?f; g:in ::f ﬁ:y R . i S S Variat
AM24 soil associated with nonplastic to highly plastic Benibal Fxnlanation stiber sampled No. 4 No.10 | No.40 | No. 200 Silt . limit! index 5 density3 | moisture3s Fnticart Symbol® Z be underiain st shallow depths Recant age. Variable ariable ariable ariable ariable.
sandy and clayey soil derived from fluvial deposits ¥y p (inches) 3 ; Clay (Ibs per | (percent by gravel, sand, or clay,
f Ply' t o AM Surficial alluvial mantle, Pleistocene age % in. 4.7 2.0 (042 | (0.074 | (0.062 to (<0.0039 mm) cift) by weight
of Pleistocene age ! 3 f
5 5 AR Recent alluvial deposit. min) mm) Hm) mm) 0089 mm) )
B YA Swamp deposit. 0-18 100 99.9 99.6 7.6 26.6 NL NP A-2-4 (0) 1Two different soil types may be combined into a single map symbol (AM2/24), but the engineering characteristics of the individual soil types are described separately.
113 ;g-gg }88 ggg gi 81.0 -«;v?g EE gg }gg g ﬁ-g-: Eg; AM2 2For soil types designated by two-digit numbers, these columns refer to the composite soil.
= 2 s 79.5 : Eo 3When not subject to frost action. Frost will affect soils that contain appreciable silt and clay have a high mositure content.
. : : : 0-9 100 999 9.6 82.0 441 ‘ NL NP A4 (2 . dditi idi lizati ; inimi it
AM24 soil associated with AM34 soil - g 100 998 go.% ~ %5 NI ot 189 . A2.4 (0) e Untreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
SOIL SYMBOLS 23-72 100 99.6 98.2 68.9 189 NL NP 134 8 A-2-4 (0)
The map symbols used in this report to designate 0-20 100 100 100 90.6 68.0 23 NP A-4 (1)
the various types of soils are a modification of the 115 i‘l"% }38 i% gg; ;gg ?gg gk gg %g g ﬁ-g—ﬁ gg; AM24
; T - d i i i i = : . c e
AM24 soil associated with slightly plastic silty and SySUENL used iy Lhe ) soil survey of New 0-12 100 100 99.9 6.7 11.0 NL NP 114* 10* A-2-4 (0)
p : 4 A k Jersey (Rogers, 1955). The first part of the symbol + N
clayey soil derived from fluvial deposits of Pleisto- 15 6 latter, oF £ S po 116 20-30 100 100 100 83.1 A NL NP 109 11 A-3  (0) AM23
, or group of letters, which identifies the 5« *
S cene age > . et 40-60 100 100 99.8 73.1 10.5 NL NP 113 10 A-2-4 (0)
SS parent material according to the classification 4
e d 1 d by Lned 1950 tabla 1 Th 0-17 100 100 99.5 65.5 329 NL NP A-2-4 (0)
>0 eveloped by Lueder (1950) (see table 1). The 117 17-26 100 99.9 99.4 82.7 473 32 13 18 2 133 8 A4 (2 AM24
hpe second part of the symbol is a number which iden- 26-72 100 98.2 96.2 685 16.8 NL NP 130 8 A-2-4 (0) - r
Sy tifies the soil group according to the classification — 10 = =85 A
> 5 0-12 98.2 84.1 37.9 <40 < A4 (1) Q
3a system adopted by the Highway Research Board 1A 12-31 99.3 82.7 35.2 <40 <10 A-2-4 (0) AM24 &=
= (Allen and others, 1945) and used with some modi- 31-72 98.8 65.7 16.0 <40 <10 A-2-4 (0) P g .A /\‘
fications by the Delaware State Highway Department 0-7 100 835 448 <40 <10 A4 (2 25 6 TR
(see table 2). A two-digit number indicates that two 1B 7-48 99.8 81.3 40.6 <40 <10 A-4 (D AM34 o )ia) { l /
soil types are present within the same soil profile; for 48-12 99.9 74.3 5.0 <40 NP A-3  (0) = z /\ — A / /
example, the symbol AM24 implies that both A-2 0-20 99.1 2.7 19.9 <40 <10 A-2-4 (0) Iy o A Y
and A-4 soils are present in the same soil profile, 1C 20-40 99.0 66.0 273 <40 <10 A-2-4 (0) AM2 o= \uj V [
: but usually in different horizons. 40-72 99.4 52.6 18.7 <40 <10 A-2-4 (0) a9% r\\ [\
SAARNTA S g 75° : : . 0-8 99.7 86.0 614 <40 <10 A-4  (5) o *
\\\&\\: S : L .Two different soil symbols may be comb}ne('i by a 1D 895 997 819 56.9 240 210 Ad (4) AM24 W o 8 J v
3 YR \‘\\\\\\\‘f\\ ) diagonal bag‘ (AM24/4). A diagonal bar indicates 9579 99.2 66.3 2.1 240 210 | A-2-4 (0) - .
S §€>“\‘\:§\ \‘\\‘\\‘\\\\\\\ Z that two soil types (AM24 and AM4) are present 5 1¢ %1 T = <40 210 Al () €l
Q IS \ 'Q%\\‘\\\‘ N : within the same area, but not necessarily within the IE 14-31 998 84.6 686 240 | NP Ad (D | AM24 >0 =
2 NP \\‘\‘\\‘x ; same profile. The two soils are so finely interspersed 31-72 99.5 70.3 30.3 <40 <10 " | A-2-4 (0)
- ‘;‘vz}}&g}ﬁ“‘ = that they cannot be mapped separately. 0-10 98.9 6.8 345 <40 <10 A-2-4 (0) .
0 S ¥ . 70.6 9. :
N : 2B ég_?g gg 66.8 ﬁ;g E:g éig ﬁ_g_‘i ((g; AMZ 107550 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962
0-7 99.8 85. 59.5 <40 <10 A-4  (5) FIGURE 2.— Hydrograph showing average depth to water in 13-water table wells in Delaware
REFERENCES 2C 7-17 gz 8%.0 51.1 <40 <lg ﬁ—; (g) AM24
: 17- i 82.8 172 40 1 -2-4
Allen, Harold, and others, 1945, Report of committee 64-% 99.9 96.7 82.0 2 40 210 A-4 58;
on classification of materials for subgrades and 0-13 99.8 ’74 546 <40 =10 Ad (4
granular type roads: nghwa:y Research _Board, 2D 13-31 99.9 948 45.0 <40 <10 | A4 (2 AM4
25th Ann. Mtg., Oklahoma City, 1946, nghway 31-72 99.9 97.4 73.0 <22 < 6 A-4 (8
Research Board Proc., v. 25, p. 375-388, Washington. 0-7 94.5 4.5 28.5 <40 <10 A-2-4 (0)
o Lueder, D. R., 1950, A system for designating map- 3B 7-41 99.8 80.3 32.9 <40 <10 A-2-4 (0) AM23
~ units on engineering soil-maps in soil exploration 41-72 99.9 74.3 8.7 <40 NP A-3  (0)
D : < and mapping: Highway Research Board Bull. 28, 0-7 _ ggg 2.4 2(1)425 Eﬁ <}g ﬁ-i g;
RN - % p. 17-35, Washington. 3D 7-34 : 1 : ' < - AM24
§&\‘%\S‘*\R\ / S \ . Rogers, F. C., 1955, Engineering soil survey of New 34-72 ' 99.2 72.6 233 <40 | <10 A-2-4 (0)
' ﬂ\t\"‘”\\\\ S R 1 \ S % i Jersey, Report No. 1: Rutgers Univ. Eng. Research 0-24 97.4 61.4 20.6 <40 <10 A-2-4 (0)
AR SRR S N A R : N Lo SORTL NS g tha g 3E | 24-44 98.9 68.1 175 <40 | <10 A-24 (0) | AM2
R RN \ S : = Al AT \“““\\\‘ RN Bull. 15, 114 p., New Brunswick, N. J.
: :\\\-,; : %§‘:\§\ S 2 \\\\\\\\\\\}\“ \‘\\\\\\\\\\ o ] 44-12 96.0 65.8 32.2 <21 | <6 A-2-4 (0)
N RN RN N ——— ) S \\w' - NN 0-8 99.9 86.0 55.3 <40 | <10 A4 (4)
\\\}\\}\ AN \\\ A XY N NN 4B 8-26 9.7 | 8.5 55.1 <40 | <10 A4 (4 | AM24
N X R TR \ % 0 40 MILES : 26-72 98.8 82.3 332 <40 | <10 A-2-4 (0)
k ‘ : . ' 0-18 9.6 842 534 NL NP A4 (4
FIGURE 1.—Index map of Delaware showing 4C 18-?3 N ggg 81.4 %gg 2:8 <10 2—3 . g; AM24
location of the Marydel Area 33~ - 71.8 - <10 =’
f o ! 0-11 99.9 82.9 46.1 <40 <10 A4 (2
j - - 4D 11-24 99.9 83.5 492 <40 <10 A-4  (3) AM34
A / | : T~ - N2 . - 24-72 99.2 65.2 8.0 <40 | NP A3 (0)
230" S A / L~ : : L e \ ‘ - < : 230" 0-12 9.6 7138 231 <40 | <10 A-2-4 (0)
7 —~ o cee 0 = T \ i 4E 12-34 97.4 74.8 25.0 <40 <10 A-2-4 (0) AM2
Praer Zaa L -5 i e e \ ; : _ 34-72 96.9 573 17.0 <40 <10 A-2-4 (0)
”/ K 5 o — ;e o s _ 0-10 99.8 85.0 532 <40 | <10 Ad (9
- ; g Ty — s ‘ . ‘ - 10-23 98.2 82.1 49.9 <40 <10 A-4  (4)
5B | 2337 9%4 | 740 279 <40 | <10 A-24 (0) | AM26
™ 37-72 98.8 754 37.5 <28 <12 A-6 (1)
- 0-14 99.7 80.5 40.9 <40 <10 A4 (1)
5C 14-30 99.5 79.1 38.7 <40 <10 A-4 (1) AM24
30-72 98.3 68.2 12.3 <40 <10 A-2-4 (0)
< 3 ‘ 0-14 99.9 85.3 45.7 <40 <10 A4 (2
: N e \ ' = ; V" 4 : 5E 14-28 99.9 83.7 411 <40 <10 A4 (1) AM24
¥ il S : = - L DA - : ‘ 28.72 98 | 907 203 <40 | <10 A-2-4 (0)
: : : / \ e 7 0-22 99.2 7.8 27.2 <40 <10 A-2-4 (0)
22-44 99.9 86.9 31.7 <40 <10 A-2-4 (0) AM24
6B 44-64 100 97.0 80.4 <2 | <10 A4 (8)
64-72 99.9 77.6 23.0 <40 <10 A-2-4 (0)
0-16 99.0 85.3 56.0 <40 <10 A-4 (4
- 6C 16-51 99.3 92.2 4838 <40 | <10 A-4 (3 | AM24
s3 51-72 99.9 86.2 28.7 <40 | <10 A-2-4 (0)
DN 0-18 99.3 85.7 39.7 <40 <10 A-4 (1)
xo 6D | 18-45 95 | 872 252 <10 | <10 A-2-4 (0) | AM24
W 45-72 100 96.1 31.2 <40 <10 A-2-4 (0)
E 8 0-14 99.8 81.1 424 <40 <10 A-4 (1)
se 6E | 14-42 9.8 | 860 22.3 <40 | <10 A-2-4 (0) | AM24
43 42-72 100 98.0 26.4 <40 | <10 A-2-4 (0)
gL'J
E ! Based on AASHO (American Association of State Highway Officials) Designation T89-49.
a 2 Based on AASHO Designations: T91-49.
3 Based on AASHO Designations: T99-49 or T180-57 (All unstarred entries were determined by Designation T180-57).
” 4 Highway Research Board system (see table 2); group index given in parentheses.
i 5 Map symbol was determined from laboratory data and does not always agree with unit shown on map. Detailed field reconnaissance has shown that some sampling sites
g were not representative of the predominant soil in the area.
o
~
s
= .
o3
: z
S
Q | g §
9 -
¢ | “8
| S
o O( I U e . _ - s— _— el /
= 075045/ EDWARDSVILLE 0.3 MI.\ 42/30" (BURRSVILLE) 40 5. sHOLLANDSVILLE 2 M. / 75037,33%,?0
Base by U.S. Geological Survey, 1956 SCALE 1:24 000 Engineering soils mapped by C. F. Davis, U.S. Geological Survey
2 : » Water-table and surface-drainage mapped by D. H. Boggess
3\ [z 1 Y2 0 1 MILE and O.J. Coskery, U.S. Geological Survey
EARES |/ F { | F { I F
HE]
El 1 5 0 1 KILOMETER
APPROXIMATE MEAN —I J—| | = I | — — —
DECLINATION, 1964
CONTOUR INTERVAL 10 FEET
DATUM IS MEAN SEA LEVEL

INTERIOR—GEOLOGICAL SURVEY. WASHINGTON. D.C—1964—W64101

WATER-TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE MARYDEL AREA, DELAWARE
By

Christian F. Davis and Durward H. Boggess
HYDROLOGIC INVESTIGATIONS . u ) gg For sale by U.S. Geological Survey, price 75 cents

ATLAS HA-132 1964





