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TABLE 2.— Sotls classification.
General classification| Granular materials (35 percent or less passing a No. 200 sieve) Stit-clay mxterile(on.loa;% t:;:v:)s percentpassing &
75°37/30" WILMINGTON 38 M. SMYRNA (JUNC. DEL. 6) 6.6 M. EXPLANATION 107 B . A-7
39°15' A e 2.8 e 3= (BMYRAA) 32'30” 5.7 ML TO U:S; 13 i E Group classification A A-3 e A-4 A-5 A-6 A-8
‘ 39°15 Primary soil sample site s | ® $# | B %]y L
Location and number of primary sites from which soil samples Sieve analysis
were obtained for laboratory analyses (See table3). Samples FEcammaen | mans
AM12 were collected with a siz-inch-diameter soil auger. General No. 40 sieve 30 max. |50 max.| 51 min. , - WP YUY T Ir——
.‘g\ characteristics are summarized in table % No. 200 sieve 15 max. |25 max.| 10 max, |35 max.|35 max.|35 max. max. .
\ ‘,‘?~‘\\\":\\ \ Characteristics of
D RS \
SRR ] Nonplastic to slightly plastic gravelly and sandy soil derived - o 40 steve
i i i Liquid limit 40 .|41 min, |40 max. [41 min, | 40 max, 41 min, |40 max.|41 min. 40 min, |42—400
: from fluvial deposits of Pleistocene age .1 e & mﬂucny index | 6 max.| 8 max.|Nonplastic |10 max. |10 max.| 11 min, |11 min, | 10 max, [10 mex. |11 min.| 11 min. 11 min, | 0-60
. Secondaly S01 samp e Slte y Group index 3 0 0 0 4 max, 8 max, (12 max, |16 max.| 20 max.
Location and number of secondary soil sample sites. Samples
were collected with a one-inch-diameter long-core soil sampler. G::;;‘ subgrade Excellent Good Good Fair Poor| Foor  FPoor | ‘Very.poor ":“.22.5‘,';
‘ For results of laboratory analyses see table 3; for general
. . ) . ‘ L . characteristics see table 4 Material Well-graded C“:nﬂdnnd Poorly graded, silty or clayey sand Silty soil Plastic| Plastic |Expansive plastic|Muck-
Nonplastic sandy soil derived from fluvial deposits of er gravel and sand | gravelly and gravel silt | clay clay peat
N Pleistocene age 35 o
‘s 1Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30,
> \é‘:‘g . 34-41 *Plasticity index of A-1-6 subgroup is greater m the nqluid 1‘:lmn gimu ::&e b et Fe
f 1 bsa - "Th index is calculated ding t owing formula: Grou x = 0, . ac X
‘%Q&:\ anal) Y rvatlon Well me::;\:: a= ’;h:t;o:tion of ::ec ;rerce‘nt:ge ‘p”lh‘l‘ No. 200 sieve g're:ter than 35 percent and not exceeding 75 percent, expressed as
N . . . .
h’r‘{{:“' Nume'rator i a,ltztude ofwater .ta ble :?/Il OCtOber 1959‘ Denm@_ b= 'l;:to :::tvieor: oh;,lt:: ‘:::::n::;: ;nou)'-ing No. 200 sieve greater than 15 percent and not exceeding 55 percent, expressed as
nator shows measured range in altitude of water table during a positive whole number (1 to 40). S o ) ————
- 1950-62 ¢ = That portion of the numerical liquid limit greater than 40 and not exceeding 80, expressed as a positive whole number
. . o . . (1 to 20).
NonplaStlc to :sflllglgtllydplasQfs safngly .and Sﬂty 8011 denved from 48 d = That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole
uvial deposits of Pleistocene age (:)——47_ 53 number (1 to 20).
Secondary observation well
Numerator is altitude of water table in October 1959. Denomi- TABLE 3.—Results cf laboratory analyses of soil samples.
nator shows estimated range in altitude of water table during Liquid limit: NL, nonliquid Plistictiy tadex: ‘NP, nonplastis
1950-62 based on measurements from 1958 to 1962 and com- )
. : 3 ) ) parison with primary observation-well records N
Nonplastic to highly plastic sandy and clayey soil derived from i Mechanical analyses Moisture density’ | CLa88if!
vial deposi istoce
= fluvial deposits of Pleis ne age .——‘3_ T s..mneh ﬁm Cumul;:i.v:mp.:::t:f weight Percent by weight it Zl:;;, Mlximdzmn\;m ?:il::: — -
LR 4 . bol®
..xzi\\{;';:’:"ﬁ" " ‘ f:&w‘x\ Domestic or farm well n0s. | Linces) No. 4 [No. 10| No. 40|No. 200 |  Silt o Hmit | indext) Qo pSF b;p weight) "
e o/ g K 1 . . . o
7S % \\§§;-\\v;\ Numerator is altitude of water table in October 1959. Demomi- 3/4in.| (47 | (2.0 | (0.42 | (0.074 | (0.062t0 |g 4039mm.)
SN ; 5 . . mm.) | mm.)| mm.) | mm) [0.0039mm.)
nator, where given, shows estimated range in altitude of water
N 0-22 100 99,2 98.1 79.5 42.7 NL NP A-4 2)
tablg dun*r}g 1950-62, based on 2 or 3 measurements and com- V05 22-37 | 100 | 99.8 | 99.3 | 82.6] 43.8 21 5 32 8 [A-4 %zT Knaa
Slightly plastic silty and clayey soil derived from fluvial gorsems sk prmany SA4 secuncery dhservetion-wall e o T T TS T T T Y B -1
) A . 2 X 27 11 |A-4 6
N deposits of Pleistoce 40— 00 [ 99.6 | 88.8] 63.6 N | N A- 6
i 0 €1s BEagE Water t;ble P — 106 lgg_ [99.8 | 90, 50,7 35 13 131 8 |2 -: %? )| AM4
‘ o 100 100 96, 86.6 62 21 123 11 A-4 (8
|100
o : : 100 i 82 32.4 NL | NP A-2-4
3 o Number: shows altitude of water ta,{;le in feet above mean sea 107 100 % 2 | 79.0] 333 NL. | NP Ty e a4 & i
S e level im October 1959. Contour interval 10 feet. Relative 133-9 865 g: 0 NL | NP 127 9 |A-2-4 (0)
. % e . g 5 ; 5 41, NL | NP -
d ““““_“__._..\i;" position of water table in October 1959 is shown in hydrograph 108 300 ] oo | 668 i~ 20 TN T e e
. ox " ST ) 87.8 59.9 26.2 NL NP 136 7 A-2-4 (©
=Q N % 5 g 2 3 . D e 99.8 | 76,6 37 < =
i G ss Slightly plastic to hlghly plas.txc silty gnd clayey soil derived P ial str 1A 99.6 | 71.9| 34, . e = -ﬁ(%: AM24
g N from fluvial deposits of Pleistocene age EEEASSMIE oA $5.0 | maol 15, 9 <y A4 (©
z3 o Bo f st Kannel ¢ al Below ter table 98.9 | 659 37. <40 [<10 A-4 (©
o2 {ni ttom of stream chanmel alomst always wal 1B 98.3 | 59.0] 27.9 a0 <3 A-2-4__(0) | AM12
82, 13.5 40 < Sib (0 i
$§ ' \,\ i 89, 33.0 <40 <1 A-2-4__(0
) e 88, 19.8 Za0 [<1 A-2-
E’ z \\Q ‘ Intermittent stream e 93, : : G0 T NP e -
@ x .‘\\\\@\}\}:\\ 2 Bottom of stream channel above water table part of the time oA 2 e A2d O
&\\\ £7 : i : i : : and below water table part of the time 98.3 | 94. o FENE B, (R = o
,g\\\\\‘ Slightly plastic to highly plastic silty and clayey soil derived S . AN . S PO L LN T S prossssn A- @)
S Y from marine deposits of Pleistocene or Recent age S T e 75 e Ad__ (0] AMz
SO 97. 88, 65 _..| <40 [<10
¥ 1E 97, 89. 74 — <40 [<1
\....: \ 4.9 | 64.8 <40 [<1
.i:' TABLE 1.— Explanation of letter symbols. & 8.2 1 54.0 3 TR PR e !
N 3 68, P S — <40 [< 2
N "
N o Symbol Explanation 4.7 | 67.5] 52, <40 y
i\ ' o n " ac 4 | 27 T T e B s <40 [<6 [ A-1-b_(0)| AMI7
12/30" ,.«\\\;Q\ j& 12/30" Marine tidal-marsh deposits AM Surficial alluvial mantle, Pleistocene age. one | esel soll. .. a 50 ( 7 — A6 (1(;
\"‘\‘.:;{q;;_-;;’ﬁ\\ AR Recent alluvial deposit. e 98, 88.3]  53. 40 [< A-4 @ xaas
> \\ M Marine deposit. pe. [ ga0l s - -]
\ . . . o] <40 | <6 Loooooooooooaooooo A-1-b (0
4 »"g' \Q\ MTM | Marine tidal marsh. o8 92 8. SIS A4 aN
M SN s g 51, <40 10 - @3
N “\\\\ A / \\\\ g2 u u Urban area. £ 1. 7 33, = <40 [<10 e = ()] AM3
\ : : z Swamp deposit. 0.1 X L0 . J40 | NP A- ©
\ : SX%) = 99,7 .2 ‘ B S L e A-2-4__(0
N\ \\ 3 Urban areas where soil has been altered by man 34 99.2 | 70.2 IRESS e <40 [<10 [ S5 ] e
‘5 e e ae ]
X W~ A ' < -2-4
\\. \ w @ 3B 99, 71.2 19.. <40 [<1 A-2-4 )| AM2
\\\\\\{E\\«\}.\ \ s 98, 746 11, Z40 [<1 A-2-4 (0
A Pl N s e R £ S
Y \\\: PGS\ 45 SOIL SYMBOLS sc bt [ ol a ELUN ST S Sy — P
S AN N i = ‘ = i i " 98 772 15,0 |oooooooooos| coooooes <40 [< A-2-4(0)
s \\\‘<\§\\\'\\\§\\\§& ‘ 3 Swamp deposits The map symbols used in this report to designate the =3 98,0 | 56.3] 3. <0 <10 A28 O pom
X AN various types of soils are a modificaton of the system used in R e I v T —
the engineering soil survey of New Jersey (Rogers, 1955). 3E 880 926 T30 e A4 G Az
Nl NN ; The first part of the symbol is a letter, or group of letters 99.4 | 85.4] 33.0 <40 224
IR o et N © TSt bart ey OF & % : . < =
\\\@m\\%\\\\ SIS ‘ : which identifies the parent material according to the classi- @ I T BE A O
(] 3 .
4.:,.’ 7 W p fication developed by Lueder (1950) (see table 1). The second 0 L 38 - e S =
\'\?s Flood-plain deposits part ot: the symbol is a'n_uml.)er which identifies the soil group 4B 995 | 80 : <w0 e At GY] Amn
S‘i according to the classification system adopted by the High- 828] 53. T Ve S
8 way Research Board (Allen and others, 1945) and used with 4c fa.ll 280 At L)) Amas
4 some modifications by the Delaware State Highway Depart- 76.0] 35.2 224 (0]
ment (see table 2). A two-digit number indicates that two - = S
: soil types are present within the same soil profile; for example, P, 8s. 6. A g; .
AM12 soil associated with AM24 soil the symbol AM24 implies that both A-2 and A-4 soils are 58, X 224 (0
- i . 3 3 . . .
X ’ present in the same soil profile, but usually in different hori- _ o 010 T e
3 i s 200 [ ass| edx S WA e
g g Two different soil symbols may be combined hy a diagonal 5B 99.3 | 84.6] 569 <40 | <g 10 i zg‘ AM24
~ 3 1 3 1 34-72 97.0 92,7 89.6 58.4 14.6 < 40 <10 A-2-4 (0—
5 Wy bar (AM2/24). A diagonal bar indicates that two soil types s 1 e i = O
¥ 2 . i : (AM2 and AM24) are present with the same area, but not = ons | snsl sas <40 —‘—S 10 ih o
™ ~ Nonplastic to sllghtly plastic gravelly and silty sgll derlv_ed necessarily within the same profile. The two soils are so - 1626 | ooooc] oo T ) S [ e A T
d from fluvial deposits of Pleistocene age associated with finely interspersed that they cannot be mapped separately. e 0 s % <t <10 R
AM24 soil o1 99.8 | 86 58 <40 i
e i 2 B <10 - (5)
6A 143 o] 08; 80.4] 39. <40 [ <10 s (l;_ AM24
37-1. P T 70.6 14, — < 40 <10 L..... A-2-4 (0.
REFERENCES 0-16 - | 99, 83. 29, <40 [ <10 A-2-4__(0)
\. 6B 16—50 99, 84, 36. < 40 <10 A-4 (0) | AM24
\\\‘ Allen, Harold, and others, 1945, Report of committee on classi- — o T ) MR o
§£’ fication of materials for subgrades and granular type roads: 6C 1142 985, B33, 53 == 240 < At B A
N : g o o . i i BT T Y e s % s =%
\\\\# Nonplastic to slightly plastic gravelly and silty soil associated Iglfhwlgy llllesearg; Boarg, %5 th éhgl Mtg., (;];lahm;;scny, A et & = o
RRO with nonplastic to slightly plastic sandy (poorly graded) and 1946, Highway Research Board Proc., v. 25, p. 375-388, 60 [ o5 98.4 | o4l 341 <40 [<1 A-2-4_(0)] Amzs
: \\g.s\ . . . . . . Washington. _35-72 100 99,0] 224 <40 [ <1 A-2-4 (0
\ silty soil derived from fluvial deposits of Pleistocene age s ; ; 0-17 997 | 82.0] 59,3 <40 [<1 4 s
PN Lueder, D. R., 1950, A system for designating map-units on i 1729 | oo 92.1 | 88.4] 60.3 <40 [<10 A4 (5)] anze
N ; Sy e e ooy and mapping: (1= 7] o e [ T I ) [ oo pessssssn S L — Ao
RN {ighway Research Board Bull. 28, p. 17- ashington. :
\(‘ \\‘\\‘ 5 5 % ’ !Based on AASHO (American Association of Stat Officials Designation: T89-49,
{{{\\“\\\\\‘3‘\\\\\“ Rogers, F. C., 1955, Engineering soil survey of New Jersey, *Based on AASHO Designation: T91-43, [ TR T
3K - 3 '‘Based on AASHO Designation: T180-57.
;\"\\\\\\\ A . - Report No. 1.. Rutgers Univ. Eng . Research Bull. 15, 114 p., :manuy Research Bo..rd. system (see table 2); group index given in parentheses.
\ S Nonplastic to slightly plastic sandy soil derived from fluvial New Brunswick, N. J. S ol SR s, M S AP0 S KO A o g USRI IS B
% . . . . % samp! repr P
E A\ S ; deposits of Pleistocene age associated with AM24 soil
\ a“§§—“\\$'f" g : »
(xS N s
A <7 o g . . . .
\\‘_‘:i\\ ."\::‘,e \\\\\\x al 75°30' TABLE 4.— Characteristics of the engineering soil types in the Dover quadrangle.
S —
."{'\\‘.t::§§\\i‘\\‘\\\‘\\\“:‘“\ i \\\\ d x P ’\ Engineering properties
LA SN S
£0 F \ ay /hLMINGTo 2
\ Soil In place Disturbed Suitable
'S — - Description Ori, i
\\ od . , ’ type? script: gin
tu AM23 soil associated with AM24 soil H Suitability as | Suitability as a 3 | Compacti equipment
A\ s a subgrade® | wearing surface® ¢ e characteristics
\' > ~ . material
~
: e IGood if surface is
/ —— i Nonplastic to slightly A-1, Excellent to o
10 10 y : , AMI12 phl;;c. {lrtvelly and Egm'?:e’?l Excellent. m de:;:xdin‘g on |Excellent #xceuent Il!:::l;rm:?d
39°30— 39°30 sandy soil. r, if surface
is A-2,
AM24 soil associated with AM26 soil \ Excellent if ma-
\ :’;::1‘1::*&‘ Excellent if  [Excellent if
S ! Nonplastic to s i is P"“X"‘l" lGood if surface is | materialis | material is
AM14 | plastic, gravelly and  ["LIV1 m:‘”' 8.0 m e | A1 Poorifsur- | A-1. Fairif | A-1. Fairif [Rubber-tired
N silty soil. S e Sge. Sl Rn:‘fte- face is A-4. pr pr equipment.
; o di;( 5 x material is material is
& - - i s A-4, A-4.
¥ AM24 soil associated with nonplastic to slightly plastic sandy ! Aed
9 ( 1 ded d sil il deri . : [Excellent to good ~
3 poorly graded) and silty soil derived from fluvial deposits Amz | Nomplastic to slightly  [Fluvial deposits of| Gooq s [Rubber-tired
J pending on Good (Good..
: Lé) = 2 Of Plelstocene age plastic sandy soil. Pleistocene age. binder presert; equipment.
W § i -
Qp 39°. 39° |Rubber-tired
T
E 5 ] Fxcellent to good | Good if pre- |Good if pre- m‘::: ::r
< W depending on dominant ma- | dominant ma-
Sa Nomplastic, generally |p 010 geposits off binder present if | terial is A-2, | terial is A-2, | Predominantly
. \ AMa3 p':;l“ly graded sandy Pluehtoce age, Goodito fair. mﬂlc:il A-2, l::l!' if pre- l:oror if pre- ‘:c;:i'pzvn::;.:::y
Fair if surf: i dominant ma- | dominant ma-
94 soil . st AN gl \ S Ay, 0| apial i A-D, | turial a A8, s
AM soil associated with AM4 soi g A-3
i 8
. &2
Good if mate-
A
5‘&, rhld:neft ;“" hExceuent to good Good if pre- IGood if pre-
gradmg 18 depending on dominant ma- | dominant ma-
{ \ N O Nonplastic to slightly |g,yia] deposits of| Predominantly | pinger pregent if | terial is A-2. | terial is A-2, |Rubber-tired
y & O Amad plastic, sandy'and Pleistocene age. A2, Fair it surface is A-2. Fair if pre- Fair if pre- equipment.
2 | silty soil. material left | g4 poor if dominant ma- | dominant ma-
\\§\“ / l A4 .:;::d:.::g surface is A-4. terial is A-4. | terial is A-4.,
.&‘:\ e \\\i ; 38°30" I _ﬂ 38°30' nantly A-4
S B | - - 75°
§§ E\ F 75°30' = Good if mate-
SN A rial left after |Rubber-tired
0'.\‘. ,'.s\ ~ 9 1? 2]0 3‘0 MILES grading is Good if surface is |Fair if predom-| Fair if predom- | eduipment for
\§ s,‘ prez antly A-2, Poor if sur- | inant material | inant material soil which is
\\\ ‘»'?' ] ) . AM26 N:;z::“:::‘;iﬁy Fluvial deposits of]| :;terPL:lo:e:tf face is poorly is A-2. Very | is A-2. Poor if :{;‘“mz
:‘;\\ \( FIGURE 1.—Index map of Delaware showing location of the tisvey soll, Fleistocene 28%: | atter grading | oo st surtace 15| nominnt - | astoriat 1. | foot rollers for
(NS : Dover quadrangle. ooyl E 2 terial is A-6. | A-6. ;::1;;“' *'y
8 \ nantly A= et
27 \. 40 poorly drained A-6.
& \! i o 23
N \
S ! \ P E
N o Good if A-3 and [Vibratory equip-
O W=
NS A-4 are com- ment for soil
i:? I cQ) 5 Fair if surface is F‘:il; Ig:o :—i: bined as a well | which is pre-
) o = Nonplastic to sl: o graded mix- dominantly A-3.
\\’\\ s AM34 | plastic, sandy 1(::1:1;' Eluvial deponite:off oo, A3, Faioto are combined | BACCC T, | Rubber-tived
§\ N ~w 4 Pleistocene age. poor if surface as a well by
N SR CAL 8 graded) and silty soil. » - pr for
N S N e o sq is A-4. graded mix !
)‘:’«&\‘.“‘,\\\ “". \\\\\\‘ PR \“::s.,.vs W\ " l&‘ tiFe. :n.a;erli’;llr iau ;::1 dowhich “y
\\\; 2 % “g\.‘»}to’" 2oeSSS > N = w i A preéox;lln::t A-4,
- = mater:
& 2 5 A-4,
——— E 'E 50 h Fluvial and possi-
HIANIRISS Slightly plastic, silty bly eolian depos- |Rubber-tired
S ; a " October 19 AM4 Heh chgey e, oy e epos | Fair to poor. | Fair to poor. Fair to poor.  [Fair to poor. iy
" age.
3 oo |-
2 i =2 ( Poor if mate-
0 5 } ’\ rial left after
<+ @ E 7 ) V‘ I | v = grading is Poor if predoS-
luvial, paludal, dominantly |Poor if surface is inant mater;
; ; a-l ; \,/ V [ : AM46 s:l?.:lii pl:us:k:‘;:highly and lacustrine i{:. Very ¥ A-4, Very poor is A-4. Very |p .. eep’s-foot
E E a 9 A‘ clayey‘soﬂ.y deposits of poor if mate- | if surface is poor if pre- rollers.
Pleistocene age. | rial left after | A-6. dominant ma-
Jk w B
W w o 8 grading is terial is A-6.
Qg (4] J J N predominantly
N < A-6.
I< [+ ]
oZx g ld_-' 9 / Poor if mate-
< a4 rial left after
Sdmalet grading is Poor if predom-
(F 2 1 s
‘\\\\\\}Y / \/ M46 S::lf‘;lii pl:n.:;c-;:my Marine deposits of] :‘-4. Very P:?:.“Very poo:‘ 2.:'-:.” ‘tl'ee:";l Poor Sheep’s-foot
\ lc L6 TV T 0 0 O 0 O O 00 O T O 0 A M I Leebr b rrrerrvpetevrrvev et v e reiraereroery vpitengl c].lyey.soﬂ. l;l:ilt:ceneor poh(:lrlﬂnl::::- glsllrhceis zOl'uPre‘ rollers.
- e. T e T =0. minant ma-
\\ 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 T grading te terial 18 A-6,
predominantly
oN7/30!" S . . . A-8.
39°07 37% s 35/ - N (WYOMING) W YOMING 0.6 MI. 32/30” FELTON 8.7 MI. 39°07'30” FIGURE 2.— Hydrograph showing average depth to water in 13 water-table wells in Delaware
HARRINGTON (JUNC. DEL. 14) 14 M. RISING SUN 1.7 MI. 75°30/ AR A:;‘t"ﬁdﬂc’;‘;'l' sand, Az‘:‘:‘;“*‘“ Variable. Variable Variable [Variable Variable,
FREDERICA 9.1 MI. \ :
Base by U.S. Geological Survey, 1956 . & SCALE 1:24 000 Engineering soils mapped by J. K. Adams, Delaware Geological Survey, : Soil rich in organic ma-
" A terial and subject to
1 % o 1 MILE C. F. Davis and W. H. Tewelow, U.S. Geological Survey. SEM | Smsaiion by Mgk Marine tidal ariaiia — —— . — ——
Hu =F — = Water table and surface drainage mapped by D. H. Boggess tides. No definite pro- | 7o 4ePOSits:
2 2 and O. J. Coskery, U.S. Geological Survey e _
%‘ z Urban areas where soil
é 2 1 B 0 1 KILOMETER u :x;.:e:;; :l;e:;: ex- |Undetermined Variable Variable Variable Variable Variable,
a2\ * = = = =4 v
I
el CONTOUR INTERVAL 10 FEET s?:l rich | i:;,;z“.,,xﬂ,;,.-
; DATUM IS MEAN SEA LEVEL z poorly drained. May |Swamp deposits of| y,riapie Variable Variable [Variable Variable,
be underlain at shal- Recent age.
low depths by gravel,
sand, or clay.
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.
2For soil types designated by two-digit numbers, these columns 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.
“Untreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
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