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) . ) Primary observation well
Nonplastic to slightly plastic, gravelly to silty soil derived from Numerator is altitude of water table in October 1960. Denomi-
fluvial deposits of Pleistocene age nator shows measured range in altitude of water table during
1950-62
48
z @ 43-49
% 2 |
22 — Secondary observation well
S Nonplastic sandy soil derived from fluvial deposits Numerator is altitude of water table in November 1959 for wells
S 5 of Pleistocene age in Kent County and in October 1960 for wells in Sussex
& lé County. Denominator shows estimated range in altitude of
<3 water table during 1950-62 based on measurements from 1958
4 to 1962 and comparison with primary observation-well records
41
e ® 38-42
Nonplastic to slightly plastic sandy and silty soil derived from R —
fluvial deposits of Pleistocene age ; ! ;
Numerator is altitude of water table in November 1959 for wells
in Kent County and im October 1960 for wells in Sussex
County. Denominator, where given, shows estimated range
in altitude of water table during 1950-62, based om 2 or 3
measurements and comparison with primary and secondary
observation-well records
Nonplastic to slightly plastic sandy, poorly graded, and silty
4 soil derived from fluvial deposits of Pleistocene age 40
f Water-table contour
§ Number shows altitude of water table in feet above mean sea
§;‘ level. Contour interval 10 feet. Relative pesition of water
s.‘ table in November 1959 and October 1960 is shown in hydro-
é;‘», graph (fig 2)
ﬁ. Slightly plastic silty and clayey soil derived from fluvial
s deposits of Pleistocene age Perennial stream
;E Bottom of stream channel almost always below water table
= T
\ Intermittent stream
.\\ Slightly plastic to highly plastic silty and clayey soil derived Bottom of stream channel above water table part of the time and
%s from fluvial deposits of Pleistocene age below water table part of the time
§
&
§
\ M .
N\ N ;aﬁ&.\ TABLE 1— Explanation of letter symbols
o8 7 - A\ Symbol Explanation
Flood-plain deposits associated with swamp deposits AM Surficial alluvial mantle, Pleistocene age.
: 50/007 AR Recent alluvial deposit.
z Swamp deposit.
SOIL SYMBOLS
. : . The map symbols used in this report to designate the vari-
i i i flu- . g ;
N ongLaSts‘ft:%flﬁggtw::tw :andy isz;)tg dd:v?t?ileiﬁg?)msoii] vial ous types of soils are a modification of the system used in the
PO age Assod engineering soil survey of New Jersey (Rogers, 1955). The
first part of the symbol is a letter, or group of letters, which
identifies the parent material according to the classification
developed by Lueder (1950) (see table 1). The second part of
the symbol is a number which identifies the soil group ac-
N . . = . = cording to the classification system adopted by the Highway
N%‘Lplasi?sc ‘;O;:‘imga:t;c::;g;ggg?gﬁ% gﬁg‘fgg’l‘al Research Board (Allen and others, 1945) and used with some
PORIIGOF 56 g modifications by the Delaware State Highway Department
(see table 2). A two-digit number indicates that two soil
types are present within the same soil profile; for example,
the symbol AM24 implies that both A-2 and A-4 soils are
present in the same soil profile, but usually in different hori-
ZOns.
Two different soil symbols may be combined by a diagonal
bar (AM2/24). A diagonal bar indicates that two soil types
St s ERNNSIERS (AM2 and AM24) are present within the same area, but not
5 = necessarily within the same profile. The two soils are so
g finely interspersed that they cannot be mapped separately.
< AM23 soil associated with AM34 soil
. REFERENCES
i Allen, Harold, and others, 1945, Report of committee on clas-
\ sification of materials for subgrades and granular type
\ roads: Highway Research Board, 25th Ann. Mtg., Oklahoma
\\ i SRR City, 1946, Highway Research Board Proc., v. 25, p. 375-388,
Nipee . aSS e e
IS : 5 2 ; :
\:\\ AM23 soil associated with swamp deposits Washington.
gs Lueder, D. R., 1950, A system for designating map-units on
§$ 33 engineering soil-maps in soil exploration and mapping:
;\g .= Highway Research Board Bull. 28, p. 17-35, Washington.
;§ ‘;. z Rogers, F. C., 1955, Engineering soil survey of New Jersey,
'5' ‘ S S Report No. 1: Rutgers Univ: Eng. Research Bull. 15, 114 p.,
i 3 : AM24 soil associated with nonplastic to hightly plastic sandy New Brunswick, N.J.
W and clayey soil derived from fluvial deposits of Pleistocene
age 75°30°
~ P
/WILMINGTO?f
A
. /
‘ \\ AM24 soil assoicated with swamp deposits \ S
§~ 39°30—4 ...' 39°30
N \ N
‘ 8 \
i e 477300 | %
1 AM34 soil associated with AM46 soil %
|1
i\ 2
.;:5 [[] 208 ! DoveRrg '%
] Soil sample pit \
X Location and number of pit from which soil samples were ob- :
tained for laboratory analyses (see table 3). General char- S | 39
acteristics are summarized in table 4 !
\ [
.5B ] y
: L & R
Soil sample site i w
Location and number of secondary soil sample sites. Samples < &
were collected with a one inch-diameter long-core soil sampler. i N0
For results of laboratory analyses see table 3; for general ' & O
characteristics see table 4 | X
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Greenwood quad-angle
ol SRS
SRS et ez ,
4
z A A
; -G08
] il October
B E o 1960 /\
1~ £2 h
{ d =nb6
(O caq November /
B Cz / 1959 /
{ - 3y T
13 = 2 v Yw \/ / I
| uwl o
(1]
go® / /N
< /
oW
Wy
2 i
10 L T O O O R N N N RN RN NN NN N NN NN NN NN NN
1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962
e, AR T P 3gog51007 FIGURE 2— Hydrograph showing average depth to water in 13 water-table wells in Delaware
35/00" (SEAFORD) 32/30" e ST R ,8/ 75°30/00"
Engineering soils mapped by J. K. Adams, Delaware ’OG
Geological Survey, C. F. Davis and W. H. Tewelow, O
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TABLE 2— Soils classification

Silt-clay materials (more than 35 percent passing a

General classification | Granular materials (35 percent or less passing a No, 200 sieve) No. 200 sieve)

A-1 A-2 A-T
Group classification A-3 A-4 A-5 A-6 5 o A-8
a b 4 5 6 7 5 6
Sieve analysis
Percent passing
No. 10 sieve 50 max,

No. 40 sieve
No. 200 sieve

30 max, [ 50 max.| 51 min.
15 max, | 25 max.| 10 max. | 35 max. |35 max. | 35 max. |35 max. | 36 min. |36 min. | 36 min.| 36 min.| 36, min|

Characteristics of
fraction passing
No. 40 sieve

Liquid limit 40 max. |41 min. |40 max, |41 min. | 40 max. | 41 min. |40 max.| 41 min.| 40 min.| 42—400
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
Group index® 0 0 0 4 max. 8 max. | 12 max. | 16 max. 20 max.
G:::jrm: subgrade Excellent Good Good Fair Poor Poor Poor Very poor Iig::::"
Clean sand| ) ) Expansive
Material et i a gty | g |ttt SR OCH Taae | e
sand

lPlastit:ity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30.
2Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30.
The group index is calculated according to the following formula: Group index = 0.2a + 0,005ac + 0.01 bd
in which: 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).
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).
c = That portion of the numerical liquid limit greater than 40 and not exceeding 60, expressed as a positive whole number
(1 to 20).
d = That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole number
(1 to 20).

TABLE 3— Results of laboratory analyses of soil samples

Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic
B Classifi-
Mechanical analyses Moisture-density® i
Sample th of i
pit ﬁ’;wal Cmmfzﬁ;:’:;?ﬂ HentS Percent by weight Liquia| F128-| Maximum | Optimum Map
and S limit! tlﬂtyg density |moisture HRB* symbol
site | (inches) No. 4 |No. 10 No. 40|No. 200|  siit tadexs ) (s pe e roent
nos. 3/ain | @7 |0 |(0.42 |©0.07 | ©.082t0 | o e y eULHE)S) by welght
mm,) {mm.) | mm,)| mm.) |.0039mm.) >0088mm,
0-12 | 100 | 100 99.9| 93.1| 6L5 (5)
205 12-27 100 | 100 100 98.3| 76.1 47 26 (8) | AMa
27-45 | 100 | 100 100 | 94.9| 62.8 (6)
15-26 | 100 | 100 100 | 93.0 59.0 (5)
266 | 3037 | 100 | 100 99.8| 70.0| 19.5 9 8 (0) [ AM24
0-8 100 96.9 | 95.6| 60.4| 24.4 (0)
207 824 | 100 96.2 94,0( 52.0| 20.5 (0) [AM12
2448 | 100 98.7 | 94.9| 46.6| 13.8 3 10 (0)
0-12 100 99.7 98.3| 89,3| 32.0 (0)
208 12-32 100 99.9 99.4| 90.4| 18.4 (0) | AM2
3248 | 100 99.9 | 99.7| 91.5| 30.8 11 19 (0)
0-8 100 99.8 99,6] 89.6| 50.3 (3)
209 16-21 | 100 | 100 99.9| 91.9| 611 (5) | AM4
28-39 | 100 99.3 98.2| B86.1| 52,4 33 14 3)
08 100 99.8 99.6] 82.6 22.8 ©)
210 8-30 | 100 99,5 98.7| 81.1| 26.0 (0)  AM23
99.6 98.6| 179.1 9.5 3 6 ©)
100 100 | 80.4[ 11.9 [0))
A 100 100 | s2.0] 8.7 4 7 o) |AM=
______ 99.2 91.7| 59.5 5)
1A | 16-36 [_______|_____. 99.3| 87.0| 25.6 (0) |AM24
______ 98.2| 66.6| 14.9| ________ (0)
______ 100 88.5| 41.5 (1)
1C | 2460 |oo_____|_____._ 100 93.4| 42,0 (1) | AM24
100 | 96,5| 35,1
...... 100 93.5| 73.4 e
1D | 1286 |oo oo |emmeos 99,9| 98.7| 89.0 CET| Ny (SRRSO | R A-8 (9) |AM26
99.5| 80.9| 217 <40 |< 10 A-2-4  (0)
______ 99,5 85.8 | 34.7 <40 |< 10 | oo e —__|A-2-2  (0)
1IE | 12836 |ooo____|oo____ 99.1| 67.5| 20.4 <40 | < 10 | oo e A-2-4  (0) | AM2
97.0| 58.3 10.3 <40 | < 10 A-2-4 (0)
______ 99.1| 88.3| 33.7 <40 (< 10 | _________[________lAa-2-4 (0)[_______|
2A | 3460 [oo____f_o_.__ 99.5( 73.9| 26.1 <Pl 10 | [ ZTETEE TRl - CRER A-2ca (o) o]
I | | | PR DR R e e =
99,8| 88.7| 20.4 P R G (P A-2-4  (0)
2B 99,6 7.7 32.0 23 7 |l TR ol e N A-2-4  (0) | AM2
90.4| 52.2| 188 | _ooooootooooeeoooooo oo |ooo oo A-2 .
99.5| 82.7| 42.2 T e 0N (B e ]| (R A-4 1)
22 99.4| 55.4| 103 <40|< 10 a-2-a (o) [AM*
99.0 71.7| 24.1 Zz7 ] [ G e [ Ay A-2-4 (0)
2E 99.3| 66.9| 20.9 <Aoli<a0 || oo Ji T o A-2-4 (0) | AM2
99.8| 89.3| 19.0 <40|< 10 A-2-4  (0)
99.3| 87.7| 30.7 =) [CE (| e e e A-2-4  (0)
3B 99.8| 88.2( 15.3 S (o | A-2-4  (0) | AM23
48-72 100 | 92,0 7,0 <40| NP A-3 (0)
oy | O TR an.7f 75,7 5L% P ] e T | R R A-4 (3)
3C 1436 | |- 95.6| 57.5| 15.5 cdollitolll S et A-2-4 (0) | AM24
36-72 99.5| 77.6| 22.0 <40 | < 10 A-2-4 _ (0)
[CECT I I [ 99.6| 69.2 9.4 <40 | NP A-3 (0)
3D 2854 (ol 2 98.5( 85,1 32.7 NL| NP A-2-4  (0) | AM23
54-72 100 88.3 | 24.4 = <40|< 10 A-2-4 _ (0)
96,4 59.6| 24.9 <40 | < 10 A-2-4  (0)
3E 96.5| 49.8| 10.1 <40 |< 10 A-1-b  (0) [AMI2
99.8| 65.0| 12,6 <40|< 10 A-2-4 (0)
99.5| 82.0| 48.6 40 [< 10 A-4 )
4A 18-54 |- fcceeen 99.3 76.6| 46.5 17 3 A-4 (2) | AM24
5472 99.6| 56.7| 25.4 <40 | < 10 A-2-4  (0)
S0 | P2L e S I T | e [ <40 <10 A-2-4  (0)
4B | 3072 99.3| 68.8| 8.7 <40| NP A-3 oy A28
e . 99.8| 79.5| 24.5 EZY T 2 5T (e (B A-2-4  (0)
4c 12-54 | |comes 98.7| 66.2| 10.0 B <40| NP A-3 (0) | AM23
54-72 100 83.0 | 12.8 . <40 < 10 o A-2-4  (0)
(=7 ey (e 99.7| 179.3| 34.5 E1]) (3 121 [ | ARl A-2-4 (0)
4D o | R | [RRRETT 97.0| 175.2| 326 = <40|< 10 A-2-4 (0)|AM2
42-72 95.7| 52.1| 10.7 <40 < 10 A-2-4__ (0)
012 || 99.9| B3.2| 22.4 | <40 <10 A-2-4  (0)
4E 1248 [ |ooeoo 99.9| 89.4| 27.7 <40|< 10 A-224  (0) | AM23
4872 99.8| 87.7 5.7 oe-ng <40| NP A-3 (0)
99.5| 88.2| 517 <40 < 10 A-4 3)
5A 96,0 82.7| 422 20 7 A-4 (1) | AM24
97.1| 173.2| 27.9 <40| < 10 A-2-4 _ (0)
99.9| 86.9| 28.4 1 <40] <10 A-2-4 (0)
5B 99.4| 88.8| 41.2 <40 | < 10 A-4 (1) | AM24
6064 83.2| 57.6| 254 2 <40 <10 b A-2-4 _ (0)
G ) ] (=i 97.5| 75.5| 26.5 <40 | < 10 A-2-4  (0)
5C =G| ORI e TE T 95.7| 56.4| 22.9 ) <40 <10 | - A-2-4 (0) |AM2
5872 97.4| 71.3| 15.8 <40| <10 A-2-4 _ (0)
= 7)) | [ 96.4| 66.2| 20.5 <40| <10 A-2-4  (0)
5D d2=sa \IL .. - oo 90.0| 63.5| 17.5 <40 | < 10 A-2-4 (0) | AM2
54-72 97.3| 78.8| 19.9 e <40| <10 | A-2-4 _ (0)
(1= o7 O [Eanes 98.8| 84.7| 24.9 <40 <10 A-2-4 (0)
5E 1248 |_______ oo | 99.9| 89.5] 12,7 i <40| <10 £ A-2-4  (0) | AM23
48-77 99.9| 82.2 4.4 <40| NP A-3 ©)
0-10 99.7| 85.7 | 45.7 <40 <10 | _. A-4 (2)
6A 1044 95.9( 77.1| 38.0 ) <40|< 10 A-4 (1) | AM14
44-72 79.1| 48.2 | 17.8 <40|< 10 A-1-b__(0)
=gt e 99.1| 71.6| 18.5 <40 < 10 A-2-4  (0)
6D 2247 | ______|oeeo_- 97.9| 61.9 9.4 <40| NP A-3 (0) | AM23
47172 94.0| 59.0 12,0 <40| < 10 A-2-4 (0)
0-16 || 99.8 90.0 | 37.4 <40 < 10 A-2 (0)
6E 1842 | ______|____._ 99.6| 94.1| 38.7 <40|< 10 A-4 (1) | AM24
4272 | ____|._.___ 100 98.7 | 23.4 <40 < 10 A-2-4  (0)

1Based on AASHO (American Association of State Highway Officials) Designation: T89-49.

?Based on AASHO Designation: T91-48,
*Based on AASHO Designation: T180-57.
*Highway Research Board system (see table 2); group index given in parentheses.

TABLE 4— Characteristics of the engineering soil types in the Greenwood quadrangle

Soil

typel Description

Origin

Engineering properties

In place Disturbed® Suitable
Suitability as | Suitability as a Suit?bil'ity 88 Compaction pment
3 3 £. 4 .
a subgrade wearing e characteristics

Nonplastic to slightly

[Excellent if ma-
terial left after
grading is pre-

Good if surface is

[Excellent if pre-

dominant mate{ dominant mate-|

Excellent if pre-

Fluvial deposits of| dominantly A-1,| rial is A-1. rial is A-1, Rubber-tired
AM14 lastic, 1ly and A-1. P |
:iltsy : oﬂgr ey Pleistocene age. | Fair if materi- fa c: e :‘_’; R, Fair if pre- Fair if pre- equipment,
B al left after B dominant mate- dominant mate-
grading is pre- rial is A-4. rial is A-4,
dominantly A-4,
< 5 - [Excellent to good
Nonplastic to slightly Fluvial deposits of Rubber-tired
AM2 2 " Good depending on Good Good -
1: 9 .
plastic, sandy soil. Pleistocene age. Wl rrrh equipment.
Rubber-tired
Excellent to good |Good if predom-|Good if predom-| €duipment for
Tasti all depending on inant material | inant material soxld:rhi_ch is
Nonp! Speencrally Fluvial deposits of binder present if | is A-2, Fair if| is A~-2. Poor pre mMy
AM23 | poorly graded sandy Pleistocene age, 0004 to fair. Surface is A=2. | predomi if pred A-2. Vibratory
Bt Fair if surface is | material is material is equipment for
A-3. A-3, A-3. soil which is
predominantly
A=3,
Good if material
left after grad- [Excellent to good |Good if predom-|Good if predom-~

Nonplastic to slightly

AM24 plastic, sandy and silty

soil,

Fluvial deposits of
Pleistocene age.

ing is predomi-
nantly A-2,

left after grad-
ing is predomi-
nantly A-4,

depending on

Fair to poor if
surface is A-4,

binder present, if
Fair if material| surface is A-2.

inant material
is A-2. Fair if|
predominant
material is
A-4,

inant material
is A-2, Fair if

Rubber-tired

pr
material is
A-4,

Good if material

left after grad- Rubber-tired
ing is predomi- |Good if surface is |Fair if predom- [Fair if predom- | equipment for
Nonplastic to highly nantly A-2, A-2, Poor if sur-| inant material | inant material | soil which is
AM26 plastic, sandy and Fluvial deposits of | Poor if materi-| face is poorly- is A-2, Very is A-2, Poor predominantly
clayey soil, Pleistocene age. | al left after drained A-2, poor if predom- if predominant | A-2, Sheep's-
grading is pre- | Very poor if inant material | material is foot rollers for
dominantly A-6 | surface is A-6. is A-6. A-6. soil which is pre-
or poorly- dominantly A-6.
drained A-2.
FETrrl T r—
Fair. Good if bi ment for soil
ined as a - =
A-3 and A-4 well-graded which is pre-
Nonplastic to slightly 2 % Fair if surface is | 2°¢ cm: tnet mixture. Poor somineatly £
] A Fluvial deposits of . as a well- = - Rubber-tired
AM34 plastic, sandy and silty Pleisto Fair A-3. Fair to poor] dod i if predominant . nt £
soil, = GERE 2EE. if surface is A-4, | B'® o material is SHuIpIhen: Jor
ture. soil whichis pre-
A-3. Fair if dorminantly A-d
predominant mnanty 8o
material is
A-4
. Fluvial and possi~
AM4 Shfhﬂ‘y pl:lstic, siityand bly eolian depos- [Fair to poor. Fair to poor. Fair to poor. Fair to poor. mxbb'er-ﬁ:ted
ciayey soll. its of Pleistocene SYmpmENt
age.
[Poor if material
;:Zt ,a“e:egz ‘::; Poor if predom-
Iudal, 18 p = inant material
Slightly plastic to highly F:;:ila:‘c"::t:m . nantly A-4. |Poor if surface is is A= ;n a;:;y |Sheep’ s-foot
AM46 plastic, silty and clayey deposits of Very poor if A-4, Very. poor poor ._f pre- Poor rollers,
soil, Pleistocene age. material lfaﬂ . if surface is A-6. AeTAlnant tnas
eficggadingiis terial is A-6.
predominantly
A-6.
AR |[Alluvial gravel, sand, [Aluviumiof Recentiy, ;... IVariable Variable Variable Variable.
silt, and clay. age.
Soil rich in organic ma-
terial and frequently
z EeoRiyjcosineu Mayiuel SraumniJenoRits ot [Variable |Variable Variable |Variable Variable.

or clay.

underlain at shallow
depths by gravel, sand

Recent age.

LTwo 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.

2 For soil types designated by two-digit

s, these col

refer to the composite soil.

3When not subject to frost action. Frost will affect soils that contain appreciable silt and clay and have a high moisture content,
ize dusty conditi

* Untreated. Additives may aid in stabilization of the sandy soils and
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