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75°30/ — ‘ 759921307 TABLE 2.— Soils classification.
39°15’ ] 2730 : (BOMBAY HOOK) .
' ' ' , 5 NeF ' e i iy T T [ e PR e T 7 39°15 EXPLANATION TABLE 1.— Explanation of letter symbols.
General classification| Granular materials (35 percent or less passing a No. 200 sieve) Silt-clay materials (more thz?.n 35 percent passing a
Symbol Explanation No. 200 sieve)
- AM Surficial alluvial mantle, Pleistocene age. A-1 A-2 A-1
; AR Recent alluvial deposit Group classification N A-3 . 5 . . A-4 A-5 A-6 1 2 A-8
| . . < o y § : a
Nonplastic to slightly plastic sandy and silty soil derived from Msstne devosit
7 fliivial d its of Ploistos M arine deposit.
vVial aeposits O els ene age MB Mazine heneh Sieve analysis
) Percent passing
MTM Marine tidal marsh. No. 10 sieve 50 max.
: No. 40 sieve 30 max, |50 max,| 51 min
lt- . . . .
Z Swamp depos No. 200 sieve 15 max.|25 max,| 10 max. |35 max.| 35 maxJ 35 max.|35 max, | 36 min, |36 min, |36 min,| 36 min.| 36 min,
8
7 Nonplastic to slightly plastic sandy (poorly graded) and silty Cf};?;:ic;ir;il:; ; <
soil derived from fluvial deposits of Pleistocene age No, 40 Gleve
Liquid limit 40 max.| 41 min, | 40 max.| 41 min, | 40 max. |41 min, |40 max.| 41 min.| 40 min, |42—400
fh 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
M Little Bombpay Hook 3
9 Group index 0 0 0 4 max, 8 max. | 12 max.| 16 max, 20 max,
Slightly plastic silty and clayey soil derived from fluvial General subgrade Bxeellent Good Good Fair Poor Poor | Poor Very poor Unsatis-
deposits of Pleistocene age rating factory
Clean sand
: . - P il 1 P ic | P! i i i -
o Material Well-graded and oorly graded, silty or clayey sand Silty soil la.st1c lastic | Expansive plastic| Muck
SOIL SYMBOLS gravel and sand.| gravelly and gravel. silt clay clay peat
sand.
The map symbols used in this report to designate the vari-
Slightly plastic to highly plastic silty and clayey soil derived ous types of soils are a modification of the system used in the ! Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30.
- from marine deposits of Pleistocene or Recent age engineering soil survey of New Jersey (Rogers, 1955). The 2 Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30,
first part of the symbol is a letter, or group of letters, ®The group index is calculated according to the following formula Group index = 0.2a + 0,005ac + 0,01 bd
S — which identifies the parent material according to the classifi- in which: a = That portion of the percentage passing No, 200 sieve greater than 35 percent and not exceeding 75 percent, expressed as
B cation developed by Lueder (1950) (see table 1). The second a positive whole number (1 to 40). .
cogcos o 3 - part of the symbol is a number which identifies the soil group b = That portion of the percentage passing No. 200 sieve greater than 15 percent and not exceeding 55 percent, expressed as
BECORU I N The o L SUGHNORERN SIOR o iy Chg (gt~ & = ikt coélon of the 'L’i’f’niiﬁc(alltﬁ'ﬁfi limit greater than 40 and not exceeding 60, expressed as & positive whol b
Nonplastic gravelly and poorly graded sandy soil derived way Research Board (Allen and others, 1945) and used with a g; = b a g € 0%, exp & positive ‘Whole number
7z from marine beach sediments some modifications by the De.la.w are State. nghway Depart- d = That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole
ment (see table 2). A two-digit number indicates that two number (1 to 20),
soil types are present within the same soil profile; for ex-
ample, the symbol AM24 implies that both A-2 and A-4 soils
™ are present in the same soil profile, but usually in different
horizons.
Two different soil symbols may be combined by a diagonal TABLE 3.—Results of laboratory analyses of soil samples.
bar (AM24/4). A diagonal bar indicates that two soil types
s (AM24 and AM4) are present within the same area, but not o o S ]
necessarily within the same profile. The two soils are so Liquid limit: NL, nonliquid Plasticity index: NP, .aonplastic
o : finely interspersed that they cannot be mapped separately.
\ . . . . . Mechanical analyses Moisture-density3 C1as§ifi-
Flood-plain deposits associated with swamp deposits cation
p REFERENCES Samnle Depth of Cumulative percent by weight . Liquid Plas- Maximum |Optimum Ma
Allen, Harold, and others, 1945, Report of committee on classi- Sit}: interval passing sieve— Percent by weight limit? | Y | density |moisture Syml?ols
: » ‘ : , . _ fication of materials for subgrades and granular type roads: nog, |Sampled ] index”| (15 per |(percent HRB* '
2 i 7 ] \ g5 —— QL ) EEpet SR e A U ‘ Highway Research Board, 25th Ann. Mtg. Oklahoma City, (inches) No. 4 |No. 10 |No. 40 |No. 200 Silt Clay cu. ft.) by weight)
12'30" ik o W » j 5 , Al LA & e : e | R e T \—1 ] M % —| 1230" ) . . . . . 1946, Highway Research Board Proc., v. 25, p. 375-388, 3/4in.| (4.7 | (2.0 | (0.42| (0.074 | (0.062to |0 0039mm.)
: Byl : ) / ; (A = s | e Nonplastic to slightly plastic gravelly and silty soil derived Washington. mm.) | mm.) | mm.) | mm.) |0.0039mm.)
:; from fluvial deposits of Pleistocene age associated with AM34 soil Lueder, D. R., 1950, A system for designating map-units on
23 engineering soil-maps in soil exploration and mapping: 0—6 100 99.4 | 98.5 | 90.9 79.0 oo e 25 NP |l A-d (8)
e Highway Research Board Bull. 28, p. 17-35, Washington. 109 6-50 | 99.3| 98.0| 96.8 | 86.4 58.7 40 16 22 6 130 9 |A-4 (5) | AM24
go Rogers, F. C., Engineering soil survey of New Jersey, Report 50—72 99.7| 97.6 | 94.1 | 70.4 23,1 |ooooo oo |l NL NP 133 7 A-2-4  (0)
FE No. 1: Rutgers Univ. Eng. Research Bull. 15, 114 p., New 017 99.6 | 99.3 | 99.2 | 95.6 CEH ) P 23 NP | A-4 (6)
§m Brunswick, N. J. 110 7—-24 99.7 99,2 98.9 95.1 72.6 51 17 25 6 126 10 A-4 (8) | AM24
o AM24 soil associated with AM4 soil 24-172 99.8 | 99.1| 98.8 | 94.7 T | NL NP 115 11 A-2-4  (0)
% 0—-11 100 100 100 98.9 93.4 | e 31 NP fecsczeoss (s samenses A-4 (8)
111 11-38 100 100 100 98.2 89.2 66 19 27 4 122 11 A-4 (8) | AM4
3872 100 100 100 98.6 89.0 71 12 NL NP 120 12 A-4 (8)
0-17 100 99.5 98.8 87.0 16.3 |Lcimsvsscs |[srmwmsmmsmmme NL NP  |ccosseosnlsswonsses A-4 (8)
112 17-34 100 98.5 94.4 80.1 64.9 45 15 22 2 129 9 A-4 (6) | AM14
AM24 soil associated with M46 soil 3472 | 97.7| 90.8| 77.2 | 37.8 | 20.6 |-ooooooooo oo NL | NP 137 6 |A-1-b  (0)
0=28 |scmwes [smsess 99.4 92.7 o I S SR ——— <40 Pl ) R = S [P e A-4 (8)
2A 28-46 |cmsous |wessas 95.0 74.1 36,5 |occc e |ecmmmceooo <40 <10 Lo A-4 (0) | AM24
110 46—T2 |cccocc|ccacan 97.3 62.4 . b 0 T O U T S <40 <3 [ [ W I A-2-4 (0)
[e] 0-34 |- _—__|-—_-- 97.8 | 79.4 42,9 |- |- <40 <10 oo |- A-4 (2)
. . . 3A 34—45 | ___|oooo-- 90.1 71.9 9928 [Seemmnomnifaes snmama e <40 €10 feocsiesemalescmmnses A-4 (0) | AM24
Primary soil sample site
. . . 45-T2 | o |eceoao 97.2 74.7 13.3 |ccmccemcce |omemm e, <40 €10 tbossesvone|srssomses A-2-4 0
Location and number of primary sites from which soil samples 0—21 99.2 | 80.0 22,9 Zi0 <10 Y z 1;
were obtained for laboratory analyses (see table 3). Samples 3B o161 | |- 99'1 89.6 51.6 """""""""""" <40 |<i0 [ TTTT|TTTTTTm Bl (3) | AM24
were collected with a siz-inch-diameter soil auger. General 61—72 | |7 99‘5 89.4 14'0 """""""""""" <40 T I A A-2-4 0
characteristics are summarized in table 4 e s T s it 2 J e e e eSS (9)
0-9 |cccmmc | 99.9 98.8 92:0 [rammmmmimes |eesites SR <40 <& [/ N S E———— A-4 (8)
4B 950 | oo |omeeas 98.7 | 95.2 (D R A S —— <40 |<10 || A-4 (8) | AM24
5072 | oo |-cooa- 98.7 | 80.0 3 ) <40 [<10 | ___|ocooooo-. A-2-4 (0)
2 @38 011 |-ooooo|ooooos 100 94.6 | 773 |rooooooooo oo <40 <10 loooooooooloooooo- A-1 (®)
y Sovondary: seil sample site 4C 11-40 | scvmus |sssmas 99.6 84.5 406 |romommmace |3z snoss spass s <40 K10 Lecmmsmsmmfoss samwed A-4 (1) | M46
3 ) y P . 40—66 | oo |_ooo__ 99.0 | 88.8 61.8 |ooooooooo |ocoiooo o 28 12 Lo A-6 (6)
Q Location and number of secondary soil sample sites. Samples 0—16 || . ____ 99.0 | 73.7 3.1 . 240 | <10 ool A-2-4_(0)
were collected with a one-inch-diameter long-core soil sampler. 5A 16=37 | |- | 97.7| s9.7 319 |__________ __:_ _________ <40 |<10 ool A-2-4 (0) | AM2
F;:" "’;ﬁﬁ £f sﬁbgggl”:’;” analyses see table 5; for gemeral 3772 | oo | 98.1 | 79.8 | 263 |- e <40 |<10 oo |oooo____ A-2-4  (0)
onarac 0-14 |- |--—-__ 100 96.2 80.1 |oooooooo oo - 240 | <10 oo o] A-4 (8)
13 5C 1468 | |ocoan 99.3 90.4 63 |sarcsmnens |sessesressass <40 €10 Loocessssalossmsmeass A-4 (6) | AM24
@W [ 3 P 100 808 | 9B Lo beseionnenes <80 |<€10 looocncac)ocesonnne A-2-4  (0)
O=10 | 2o | mome 100 91.6 TR0 ) S <40 [ <10 fomooooo o] A-4 (6)
. 10-22 | oo |- 100 90.3 Gk e e | [ i v o =7 v T =T | S A-4 (4)
Secondary observation well -~ 6C 22-58 | ___|._____ 100 79.4 19.3 | e o O T I (IR —— BAged (n) | AN
Numerator is altitude of water table in October 1959. Denom:i- /W ILMINGTO 58—T2 | oo | oo 99.6 | 91.8 L7 ) e (R (L6 (o TR AR AR——— A-4 (4)
nator shows estimated range in altitude of water table during h
1950-62, based on measurements from 1958 to 1962 and com- | 1Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
parison with primary observation-well records 2Based on AASHO Designation: T91-49.
3Based on AASHO Designation: T180-57.
5 \ ) 4Highway Research Board system (see table 2); group index given in parentheses.
.W 39°30—4 39°30 5Map 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 were not representative of the predominant soil in the area.
Domestic or farm well
Numerator is altitude of water table in October 1959. Denomi- ‘.
nator, where given, shows estimated range in altitude of water
table during 1950-62, based on 2 or 3 measurements and com- Lo . . R . .
parison with primary and secondary observation-well records TABLE 4.— Characteristics of the engineering soil types in the Little Creek Quadrangle
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“i To) Engineering properties
! .
< :'.? Water-table contour T e tSm;l Description Origin I place Disturbed ® Suitable.
% i 10’ Number shows altitude of water table in feet above mean sea | yP = compaction
2 ¢ level in October 1959. Contour interval 10 feet. Relative Suitability as Suitability as a Suitability s Compaction equipmient
= \ position of table table in October 1959 is shown in hydrograph a subgrade wearing surface* emba.nkr.nent characteristics
) \\\ (fig 2) G material
~
2 \ \ ~
. /:'.g:@‘}}\:&;&}\‘\\‘ ! & = Excellent if ma-
9;), “\\\):3:::“ \ | e ameeg & S terial left after Excellent if pre-| Excellent if pre-
Ej 2 - v R Nonplastic to slightly . . grad‘mg 1S Pre- | Good if surface is | dominant ma- dominant ma-
% Pevennial stvaain 1 &w: AM14 plastic, gravelly and FII;;V}al deposits of dor'mr.xantly A-. .| A-1. Poor if sur-| terial is A-1, terial is A-1, | Rubber-tired
Ys Bottom of stream channel almost always below water table ! - silty soil. eistocene age. | Fair if materi- [ 4.0 14 A-4, F gt if pre- Fair if pre- equipment.
3% ‘ - al left after dominant ma- dominant ma-
5 38°30 | ’iﬁ 75038 30 grading is pre- terial is A-4, terial is A-4,
== = - dominantly A-4.
= i 75°30
o T 2 10 G g RS Good if material
Intermittent stream . ) left after Excell . .
Bottom of stream channel above water table part of the time and FIGURE L_Indel:f ml.:p C?f I;:/lawm'e shol’l:mg location of the grading is pre- :::enzril:l;oogo‘)d G;‘;‘itn;f:;‘::n;' Good tlf prtedqn;-
below water table part of the time ittle Creek Quadrangle. Nonplastic to slightl ) ) : ¢ ) a inant material
: P s AM24 plapstic, sxndy ai d Y Fluv?al deposits of ?:-I;m;ﬁi-yi £ binder present if is A-2, Fair if | is A-2, Fair if | Rubber-tired
: silly goil, Pleistocene age, mat.eri sl Tat surface is A-2, predominant predominant equipment.
~ after srading is Fair to poor if material is material is
i Erading 1S | surface is A-4. | A-4. A-4.
@ predominantly
- A-4,
g
o Good if A-3 and
s3 A-4 are com- | Vibratory equip-
op bined as a well | ment for soil
.. . ) Fair if surface is | Fair. Good if graded mix- which is pre-
= & Nonplastic to slightly |p,y:01 geposits of| _ . A-3. Fair to A-3and A-4 | ture. Poorif | dominantly A-3,
: M34 plastic, sand).r (poor}y Pleistocene age. Fair poor if surface are combined predominant Rubber-tired
graded) and silty soil. is A=d. as a well material is equipment for
graded mix- A-3. Fair if soil which is
7 ture. predominant predominantly
material is A-4,
A-4,
Fluvial and possi-
: . : : A M4 Slightly plastic, silty bly eolian depos- | o . . ; ; Rubber-tired
and clayey ssil. its ‘of Plaisto- air to poor Fair to poor Fair to poor Fair to poor sxquipsrent.
: cene age.
T z u g A A
NT)
[+ Poor if material
i ui i October 1959 i
sx leit after Poor if predom-
; 36 grading ia pre- inant rrll)ater'al
/ Slightly plastic to Marine deposits dominantly A-4. |Poor if surface is is A-4. V n ,
7 =3 / M46 highly plastic, silty of Pleistocene Very poor if A-4, Verypoor | "7 "€V | poor Sheep’a~foct
7 5 / . i / and clayey soil. or Recent age. material left if surface is A-6,| Loor M Pre rollers,
-7 v V after grading is demniant ma-
oz \ / ( . terial is A-6.
151 ) [\‘ » predominantly
" 2 g A-6.
g - 'J j N Nonplastic, gravelly t
= s velly to i g
o Marine beach de- in-|
w f MB13 poorly graded sandy SSHA Fair Fair Fair Fair himcian i
z [T} L= soil, . ment,
Alluvial gravel, sand, |Alluvium of Re- . : < 3 ;
e 10 peprrereeer v vvereerevrfveerrevererbvrrvevvpr el e b e i e e e i b terr bt APt An Si.lt, andclay. centage. Variahle Variable Variable Variable Varlable'
. 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962
) WU ; g : Soil rich in or i -
N { ANPANS Y S5 o (e . s g 4 ganic ma
39°07'30" oo, FREDERICA 8.9 M. pr—n TN YT AN / : S 5 : 39°07'30" FIGURE 2.—Hydrograph showing average depth to water in 13 water-table wells in Delaware. terial and subject to  [pp. oo
75°30 ‘ MILFORD 17 M. 7’30 O o 25! 75°22"30 MTM ix.mndation by'h%gh marsh dispostis, Variable Variable Variable Variable Variable.
v‘@ Base by U.S. Geological Survey, 1956 8 Engineering soils mapped by J. K. Adams, Delaware S tides. No definite pro-
N SCALE 1:24 000 Geological Survey, C. F. Davis and W. H. Tewelow, . file.
~ﬂ4 3L U.S. Geological Survey. ‘“»/\ ) . )
¢ 2| |2 T v 0 1 MILE Water table and surface drainage mapped by D. H. Boggess LN Soil rich in organic ma-
°\lz = ’ and O. J. Coskery, U.S. Geological Survey N ter1ai1 a;: fl‘e‘ilelf\l;aly S .
o ; > ) z poorly draine y wamp deposits ¢ . . X X
2 . _ . I he nndarletn ot il of Recent age. Variable Variable Variable Variable Variable,
ecuhsTDH g (== o — i — i — —— = };:dde::hcsl:y gravel,
CONTOUR INTERVAL 10 FEET - s
DATUM IS MEAN SEA LEVEL ITwo 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.
For soil types designated by two-digit numbers, these columns refer to the composite soil.
: en not subject to frost action. Frost will affect soils that contain appreciable silt and clay and have a high moisture content,
Untreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
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