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o TABLE 2.—8Soils classification
s General classification| Granular materials (35 percent or less passing a No. 200 sieve) | Silt-clay materials (more than 35 percent passing a
1 = No. 200 sieve)
N\ N EXPLANATION o a2 A
‘«‘,v‘,s‘;\\ & \ N Group classification &
\\ \“\\e §’.~.\ 5 a b i 4 5 6 7 A A | AT 26 il
\M12/2: oSN
N \\\\\\\\\\\\\\\\% F Sieve analysis
N > \\ \\;-.\ \ E Percent passing
N> ‘\\\ \\ g R— No. 10 sieve 50 max.
\\\ ’ \\ 2 == No. 40 sieve 30 max, |50 max. |51 min,
¢ \ \ ,,\’}\\\\\\\\\"’— ‘&":S\\ ) ) - ) ) . Water-table contour 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,
X : ) Citaplins Chap /B, il Nonplastic to slightly plastic sandy soil derived from fluvial Numb h ltitud ter table i b
\\\ = \\\\\\\‘V\\‘\ ----- NS 1 i " umbers shows altitude of water e in feet above mean sea haracieristicn of
‘;‘,\\‘T&\\\;S\‘\,% \:.:\‘}s\\\\‘\\‘ =& A deposits of Pleistocene age level. Dashed line indicates probable location of contour as a fraction passing
AR 7 2Ry x %
%\‘\{@%\& "”fl? of Qlfocal:;&zgzag. OC;ot:bt: u;g;oztgmz(l) 10',.‘“:; dRelatw; Nﬁqﬁd!:iﬁt 40 max, |41 min, [40 max, |41. min.[40 max. [41 min. [40 max, [41 min, |40 min. [42-400
\\\‘i\\)\\‘\ A=k W“t‘mn o wa wm r 18 shown wn hyarograp 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
NN (figu
S, \\‘%\3!}&%\0 Group index® 0 0 0 4 max, 8 max. (12 max, (16 max. 20 max,
§:\Q‘\l\§§‘$‘\ General subgrade Excellent Good Good Fair Poor | P Poo v Unsatis-
= SN . ! . . . rating r oor r ery poor faicto
® Nonplastic sandy soil derived from fluvial deposits of il _ . actory
" . ean san
Pleistocene age Perennial stream Material Well-graded and [Poorly graded, silty or clayey sand ity soil |Frestic [Plastic |Expansive plastic|Muck-
Bottom of stream channel almost always below water table gravel and sand 8““:1! and gravel r VSOl | silt | clay clay peat
sant
lmnticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30.
—.. / ’Plasticlty index of A-7-6 subgroup is greater than the liquid limit minus 30.
i group index is calculated according to the following formula: Group index = 0.2a + 0,005ac + 0,01 bd
Intenmttent stream in which: a = mtiﬁruo:o c;f the n]:::cc‘l;t::e‘ g)ullng No. 200 sieve greater than 35 percent and not exceeding 75 percent, expressed as a
. . . e . o o POBIEIYS W, s 5 ?.
A Nonplastic to slightly plastic sandy and silty soil derived from Bottom of stream channel above water table part of the time and ¥ < That pontion. ot s  Bbchanig Mading Mo, 80 wlavw gretter Wewn 18 panoost wud not smcending 51 paroant, mepcessedion &
® . . . . positive whole nu: r (1 to 40).
i fluvial depmlts of Pleistocene age below water table part of the time c= T(hat p;z;ion of the numerical liquid limit greater than 40 and not exceeding 60, expressed as a positive whole number
o 1to 20).
w d = That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole number
5 (1 to 20).
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N Nonplast;c to l}llghl_ilpéastlc.:nfd);?r?d clayey soil derived The map symbols used in this report to designate the various TABLE 3 —Results of laboratory analyses of soil samples
rom fluvial deposits of Pleistocene age types of soils are a modification of the system used in the
: i ’ Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic
engineering soil survey of New Jersey (Rogers, 1955). The
first part of the symbol is a letter, or group of letters, which ol it T
identifies the parent material according to the classification catioy
developed by Lueder (1950) (see table 1). The second part s | Shumme pae ne R Percent by weight _|Liquid | F12¢" | Maximum |Optimum sy
. . . . . . . o pe . site: |sampled 1limit. ensity |moisture HRB*  |symbol
A Nonplastic to slightly plastic sandy (poorly graded) and silty of the .symbol — mfn.lber.' which Wemtifics: the mil group number | (inches) No. 4 [No. 10 [No.40|No. 200  Silt i index”| (1ps, par éperc:ntt)
i soil derived from fluvial deposits of Pleistocene age according to the classification system adopted by the High- 3/ain. | 0.7 | (20 |(©0.42](0.074 | (0.062t0 | o 28V = cuif) [bywelgh
o way Research Board (Allen and others, 1945) and used with mm.) |mm.) |mm.)| mm.) |.003%mm.)
some modifications by the Delaware State Highway Depart- o8 | 100 | 99.9| 99.1 | 90.1 | 36.3 |.o_o___|ooooooo_.. NL | NP A-4 (0
ment (see table 2). A two-digit number indicates that two sl P R A A A e e e =i 4 e I il - =
soil types are present within the same soil profile; for example, 255 SR B - - L3 - B 51 g; —
the symbol AM24 implies that both A-2 and A-4 soils are 54 | 100 | 99,0 9906 | 7ein| a0 [T 7707 NL | NP A3 (0)
" .. g . . : : i di 0-6 100 | 100 | 100 82.4 | 12.6 NL | NP A-2-2 (0)
Slightly plastic, silty and clayey soil derived from fluvial ﬁregent in the same soil profile, but usually in different 236 6-24 | 100 [ 100 | 99.9 | 83.9| 117 NL | NP 118 [Indefinite |A-2-4 (0) | AM23
deposits ¢f Pleistocene age orizons. 2458 | 100 | 100 |100 79.9 | 7.8 NL | NP 113 |indefinite |A-3 _ (0)
R . . . 0-8 100 99.8 | 99.1 | 72.5 | 3L2 25 R A-2-4 (0)
Two different soil symbols may be combined by a diagonal 237 8-24 | 100 99.7 | 98.3 | 68.5 | 26.6 17 | wp A-2-4  (0) | AM2
2 rEE ) s 2448 | 100 | 99,8 | 99,5 | 69,0 | 20,9 32 | 14 A-2-6 (1)
bar (AM2/24 ). A diagonal bar }nd.lcates that two soil types - T T Y 8 B ep—p—— et
(AM2 and AM24 ) are present within the same area, but not asg | 627 | 200 100 | 99.9 | 753 | 20.5 T ) I —— A-2-4 () |
. s . 27-39 | 100 99.5 | 97.8 | 879 | 20.3 |._________|____________ NL | NP | |- A-2-4  (0)
u ?ecessanly within the same profile. The two soils are so finely os54 | 100 | o7 | ser | sa0l 311 3 £ 18 | np A-2-4  (0)
- - N interspersed that they cannot be mapped separately S PR A B e s B i O
T areas where soil has n alte y man 239 | 94 g2 99.9 | 98.0 | 96.2 | 64,8 | 154 |- oo\ oTIIITTTTTT NL | NP 126 o |a-2-a @ |AMB
- 73144 | 81.4| 64.0 | 53.0 | 243 | 310 [T _TTTT|TTTTTTTTTTT NL | NP 130 8 |a-1-b (0
42/30" > 4230 06 100 100 99,9 76.1 1000 |ociiionus | susmusonanans NL .7 (RN [R—— A-3 (0)
\\‘\\\ > \\: 240 6-30 | 100 |[100 | 99.9 | 72.3 3 (0) | Am3
> \,-\“x‘{\“‘“‘\g. 3048 | 100 [ 100 | 99.9 | 72.0 3
.,.:s\\\\ 2 0-8 100 | 99.9 | 99.8 | 76.4 2 36)
1 824 | 100 |100 | 99.9 | 79.8 2 0) | AM2
A " 2448 | 100 | 100 | 99,9 | 756 2-4 (0
53 SE: 3 o i 4 0-24 99.1 | 82.3 T @
SEH ood-plai its associ wi i 1A | 24-54 98.8 | 86.4 (1) | AM26
. ¥ = s Flood-plain depos a swamp deposits - REFERENCES g sl §°f’
= 0-16 99.3 | 83.4 0)
<3 § Q Allen, Harold, and others, 1945, Report of committee on classifi- 1B | 16-48 97.3 | 78.7 (2) | Am26
z3 oz = . & d 1 e 48-72 95.6 | 79.3
§3S £S \\ cation of materials for subgrades and granular type roads: 0-12 99.8 | 83.5
2 ¢u \\ Highway Research Board, 25th Ann. Mtg., Oklahoma City, | e e | aas .
9 Sk N 1946, Highway Research Board Proc., v. 25, p. 375-388. = 1:—413 ::2 :33 —
N ©®T  Nonplastic to slightly plastic gravelly and sandy soil derived Lueder, D. R., 1950, A system for designating map-units on 4812 99.4 | 62.4
S from fluvial deposits of Pleistocene age associated with engineering soil-maps in soil exploration and mapping: w | mas b= 0% | aas e
‘g AM24 soil Highway Research Board Bull. 28, p. 17-35, Washington. i1 Thi | 45t
5 Rogers, F. C., 1955, Engineering soil survey of New Jersey, 2B | 148 | 2| TT100| esie | vois AM24
S Report No. 1: Rutgers Univ. Eng. Research Bull. 15, 114 p. o . B ey
: 2D | 1248 a1 | 78 AM2
ST ‘\\\% 5 - New Brunswick, N. J. s = | ety
AR e H 0-12 69.8
\\\\‘Q\\\\.\\ = AM2 soil associated with AM23 soil @ | L H I s e Dol Bl o s sidanl fowes
‘-}\\,“Q:»\} \\\\‘ ¢ 48-72 94.8 B
=N \ 0-14 65.4
2 \\}§ §\\ N S 3B | 1456 61.3 AMm24
9 NG 2 TABLE 1.—Explanation of letter symbols = 765
3 I L 3C | 12-50 78.1 AM23
bol . 50-72 86.5
8 . . . . Sym Explanation 0-12 79.1
& AM2 soil associated with AM24 soil 3D | 12-52 75.9 AM2
52-72 67.0
: AM Surficial alluviul mantle, Pleistocene age 0-12 73.6
W 3E | 12-36 6.7 AM26
; . . 36-72 45,1
- - AR Recent alluvial deposit 0-12 84.0 s
4B | 1242 80.4 AM2
u Urban area 4:::2 33:2
n . . : 4c | 22-58 80.5 AM24
AM23 soil associated with swamp deposits O t5ta 5.6
THARR ) X - 0-12 76.9
\\\Q\\}\:\\ ‘v 3 4D IS: 12.; AM34
= D e\ ) 4 90.
X \‘\ —_— 024 78.2
() 5A | 24-55 79.5 AM2
\ ) s 55-72 70.0
] 2 022 75.5
(A . 5B | 2448 75.1 AM23
) S .
g AM24 soil associated with AM26 soil . 4813 B1.1
75°30 ;i
o 5D | 1048 80.7 AM2
= ’,/— 48-12 87.0
~ 0-14 3.9
s /VILMING 5E | 14-38 73.3 AM2
© o ; 38-72 ::.g
- 241 ‘ 0-10 E
| 6A 10-48 70.5 AM3
. s /
Soil sample pit ot 240
% Location and mumber of pit from which soil samples were S 6C 9-24 87.5 AM3
*\‘\\;\ D obtained for laboratory amaylses (see tabie 3). Gemeral \ : 75 204:"': :g-:
\a\ \‘\' - characteristics are summanrized in table 4 39°30—4 A 39°30 6D | 1448 1.4 AM2
N \ \ 48-72 81.0
AN )
%c\ N ‘ 1Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
N
4 NN \ 3, *Baged on AASHO Designation: T91-49,
7, N @® 6D \ 2 °Based on AASHO Designation: T180-57.
s \\\\\\\\ Soil sample site “Highway Research Board system (see table 2); group index given in parentheses.
\ AW o "
;‘\g %Q\ O Location and number of secondary soil sample sites. Samples \
\ RN \\\\.\,\\\\‘ ~ were collected with a one-inch-diameter long-core soil sampler. .
40 A SO = 40/ For results of laboratory anaylses see table 3; for general \
Q:é W S characteristics see table 4 \ TABLE 4.—Characteristics of the engineering soil types in the Seaford East Quadrangle
A . Engineering properties
13 ! 2 Suitable
39° Soil In place Disturbed
) @ 10-16 type! Description Origin - ti
SN Se 1 lBe . n ility as Sui lity as a Suttability:as Compaction equipment
»\j?k\, yecon 0 rvation we a subgrade® |wearing surface® un-;:teri alem characteristics
\.\w& : Numerator is altitude of water table in October 1960. Denom-
‘\\\\:\s Sy inator shows estimated range in altitude of water table during o Good if surface is
\\\: NS ;\\. Nonplastic to slightly . A-1. Excellent to
AN 1950-62 based on measurements from 1959 to 1962 and com- ~N AMI2 | plastic, gravelly and | FLuvial deposits of |p o)\ o go0d, depending  [Excellent s giiand Rubber-tired
SN % o B N = Pleistocene age. i)
§~‘§ parison with primary observation-well records & sandy:sofl, age. 8n bindér, 15w equipment,
§“&\‘ > 2 % face is A-2.
& QR
é}‘\\{\‘\‘ = \\\\\‘ é}\‘}‘ 8 : : AMz  |Nomplastic to slightly  |Fluvial deposits of |q o E;‘:::l”" o oﬁ”d o o Rubber-tired
A \\‘%\ &\\‘\‘\ . 7-12 &S plastic sandy soil. Pleistocene age. binder prge et equipment.
) Domestic or farm well ¥ Rubber-tired equip-
\\ 0 Numerator is altitude of water table in October 1960. Denom- ‘ﬂ 38°30' E::;;:;‘ to o:OOd Good if &Zﬁz_ G;.; t“ r:;::z:_ me nth'?r m}b .
= — ke 5 o . . . o inant which is pre -
N ‘ (‘&\\\}%;,:%as inator, wMe given, shows estimated range in altitude of water - 75 o N°"P1;"“°' g::::‘:‘z Fluvial deposits of | . binder present if | is A-2, Fair | is A-2, Poor | nantly Az Vi
{\\‘\T\:\“‘ ‘ table during 1950-62, based on 2 01 8 measurements and com- — bt et Pleistocene age. * | surface is A-2. | if predominant | if pred bratory equipment
v,.'\\ ":?"_‘\\ pamon with prima,ry and dary observation-well records 3.0 4‘0 5 i Fair if surface material is material is for soil which is
,.\\\;‘.. X - is A-3. A-3, A-3. predominantly
N S \ < A-3,
3 FIGURE 1.— Index map of Delaware showing lGood ifmataris
2 location Of the Seafo'rd East Quad’rangle zlr::if:;guit:;re- Excellent to good [Good if predom-|Good if predom-
%) Q depending on inant material | inant material
g’::“:::«\\\\ ° - N“"Pl‘:f‘:::d;“g:‘gmy Fluvial deposits of t‘;’.‘";"‘,:g j | binder present, it| is A-2. Fair | is A-2. Fair Rubber-tired
plasti Pleistocene age. surface is A-2, if pr if pr
< soil, k material left Fair to poor if material is material is
3 ::t;:ei:nd:?g surface is A-4, A-4, A-4,
3 @
= y g AN/ = 7 ¢ nantly A-4,
‘ AT & TN S 4 [0 : Z SN 2 \ i
; ; =TOHd | ¢ TR ’ ] . i Y A \" SN — : ,, \ s ,‘v-":;f“\“\\ . % 4 Good if materi-
@ \ e a ! / $ ¥ { N YARN \\-\\ SN J < ) P s (3 03 al left after [Rubber-tired equip-
- = / 7 / e 2 N grading is pre-|Good if surface is |Fair if predom-|Fair if predom- | ment for soil
o s 7 5 F A N N _5\‘:\\ dominantly A-2| A-2. Poor if sur- inant material | inant material | which is predomi-
S3 o Ty 1 P ) / =S = I N A \ Sl s\»\ = E w 5 A A : AM26 Noll;p]:‘tic o high}jy Fluvial deposits of | Poor if mate- | face is poorly is A-2. Very | is A-2, Poor | nantly A-2,
& ol = 1y ~ Y \ B 7 ‘,“ \\1\ o A \ \\ ~Q plastic, sandy an Pleistocene age, rial left after | drained A-2. poor if pre- if predominant | Sheep’s-foot roll-
Y y ] N > N 1 il
<2k - / ; R M) b7 N v‘ ; = P ,‘,“\\\ ;_\\\\\\\\\‘\ ; \\ E E October Sayay#0 grading is pre- Very poor if dominant ma- | material is ers for soil which
gu At M‘gﬂ ‘ \\ TN = / NS Q.@ " o | AM2s ! =1 1960} /\ dominantly A6 | surface is A-6. | terial is A-6. | A-6. is predominantly
S : 7 : H — = £ . ol 2 ) ok . <5 | or poorly A-6.
9 Z N 256 - drained A-2
0% [l
[V
33 (e)fa] Good if A-3 and
Q 5:" \ Ll W ) \ \ A /( \ I A-4 are com~- |Vibratory equip-
%0 2
g 157 } N =X s Fair. Good if | bined as a well [ ment for soil
I A \"4 Nonplastic to slightl Fair if surface is A-3 and A.-4 graded mixtureJ which is predomi-
E E (;) V \j V / Y | inetii, -aﬁd;u(poo!g ‘gmm'ﬁ:f Fair A-3. Fair to poor| are combined | Poor if pre- | nantly :&m:?-
o (= m gra Rgisiliyiaotls if.surtace 1a Azd. graded mix- terial is A-3, | ment for soil
w g g 8 J - ture, Fair if pre- which is predomi-
dominant ma- | nantly A-4.
e / \j j \ \ terial is A-4
Fluvial and possi-
Wy Slightly plastic, silty and bly eoli
> y eolian de-
: w9 = AM4 clayey soil, posits of Pleisto- Fair to poor. Fair to poor. Fair to poor. Fair to poor Rubber-tired
cene age. equipment,
Alluvial 1, ALl ;
polun b e b oo bbb e b b D AR gﬂ‘,‘t,mdgl;;:;_ e sg:‘rl“molkcemv““me (Varishle pla Varisble [Variable.
= 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 o -
N : u [oan areas where 50il | Undetermined  (Variable Variable Variable Variable Variable.
FIGURE 2.— Hydrograph showing average depth to water in tensively by man.
13 water-table wells in Delaware Soil rich in organic ma-
- . terial and frequently
7 S ) z miﬁ‘::‘mV be 5;::’:‘;;’:2?“‘ °f | Variable Variable Variable Variable Variable.
AR/ Z N . P r o3 depths by gravel, d
3 / i " or clay. s
K\"Ig_ \\‘ ék\\?‘; — S~ v 11:'1: g::ﬁ:::?;?:;i;'y be combined into a single map symbol (AM2/24), but the engineering characteristics of the individual soil types
N i \\ ‘\\ & 2For soil types designated by two-digit numbers, these columns refer to the composite soil.
38037,30,, = & \\\\\6‘\\\" = 38°37/30" o en not subject to frost action. Frost will affect soils that contain appreciable silt and clay and have a high moisture content.
pon BROAD CREEK 3 M. 4.2 MI. TO DEL. 28 35/ (LAUREL) 32/30" N Ml _— 75930 ntreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
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