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j ; / S V. 2 ¢ ; T e o R L L e " 124 : - . o ? S ; - .
[ General classification Granular materish : Silt-clay materials Engineering properties
’ p s i No. 200 sieve passi No. 200 sieve ; )
0 Primary sl sumple sive ' (85 percent or less passing a No sieve) (more than 35 percent ing a No ) Soil : - Sui tabl_e
: 5 g Mo S G £ion o I e : ‘ ) . ] ] Location and number of primary sites from which soil day % typel Description Origin In place Disturbed compaction
UNMAPPED 7 : iy Ry e St e e TR = SR ‘ Rl ; Nonplastic to slightly plastic sandy soil derived from samples were obtained for laboratory analyses (See S = -2 A-T = - equipment
- : 2 . e o i e L !~ S Sy ; fluvial deposits of Pleistocene age table 3). Samples were collected with a six-inch- Group classification A-3 - . A-4 A-5 A-6 A-8 Suitability as Suitability as Suitability as em- Compaction
diameter soil au:l:r. General characteristics are & b 4 5 6 7 51 62 4 subgrade3 a wearing surface* bankment material characteristics
summarized in table 4 -
Good if  § is A-1.
- o’ Sieve analysis AMiz | Nenplastic to slightly plastic, Fluvial deposits of Pleis- Excellent Exce_llzl:nrt atxc)egoodm , de- Excellent " Brcellent Bribber-tired sanipment
Nonplastic to slightly plastic sandy and silty soil : Secondary soil sample site Fimnms Daew sx 50 ek gravelly and sandy soil. - | tocene age. gﬁ:g;ggiznxgder, if
derived from fluvial deposits of Pleistocene age Location and number of secondary soil sample sites. No. 40 sieve 30 max | 50 max 51 min i
Samples were collected with a one-inch-diameter long- 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 > s
: Excellent if material left
core soil sampler. For results of laboratory analyses ; Sy A . ¢ ;
. eristi - after grading is pre- Excellent if predominant | Excellent if predominant
see table 3; for general characteristics see table 4 ! B . X " : . 2 .y B . e ALY o .
. 12 . o AM14 Nonplastic to slightly plastic, Fluvial deposits of Pleis- dominantly A-1. Fair if | Good if surface is A-1. material is A-1. Fair if| material is A-1. Falr' Rubber-tired equipment.
@ 9-18 Characteristics .Of ’ ? gravelly and silty soil. tocene age. material left after Poor if surface is A-4. predominant material is| if predominant material
Nonplastic gravelly and poorly graded sandy soil gacz)on'mmz gradl?g is predom- A-4. is A-4.
® =~ i : : : . i s T ey X ; Rt g = VeV i i i i k . 0. 40 sieve . : _ inantly A-4.
T - Req i i, ; ; s N By ree ' i el T T i ‘ Betivell Irb JRRNES Konbls Sedusnrts Primary observation well Liquid limit 40max | 41 min | 40 max| 41 min | 40 max | 41 min | 40 max | 41 min | 40 min 42-400
gt X B i T Frues e S T 2 Sl o s TS ; R Numerator is altitude of water tablein 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 s . i Pluvisl desosits of Plois: Eronllant to 1 dopend: : ) )
27 - De?eomti,zgt(:ir s}‘wwlsggnoe;z;ured range in altitude of - AM2 N‘;’;ﬁg‘;t;ziﬁo slightly plastic toeeiie :;: Good ing on binder presep:t. Good Good Rubber-tired equipment.
i gl e 6 Group index3 0 0 0 4 max 8 max 12 max | 16 max 20 max ' 3 A B
ine tidal- h deposits % O 5-10 - - ) ) ) Rubber-tired equipment
Marine tidsl-mars os : ; ; 2 Unsatis- Excellent to good de- Good if predominant Good if predominant for soil which is pre-
: General subgrade rating Kxcullont Geomd s i laed TNE 1. e o Nonplastic, generally poorl Fluvial deposits of Pleis-| . pending on binder material is A-2. Fair | material is A-2. Poor dominantly A-2.
. , factory A plastic, generally poorly pOS; Good to y g sl 18 e . : :
Secondary observation well M23 graded sandy soil. tocene age. alr. present if surface is A-2| if predominant material| if iredommant material Vll;razr{l equlx:élent for
i 3 vater table in October 1959. ; Cl sand 3 s v " . 4 ir if surface is A-3. | is A-3. is A-3. soil which is predom-
Nzg::z%gz;:o:ls:;twdﬁ Z{ t?nl:,a ; o ;’; & a(;tih;‘tde of Material Well-graded gravel ::3 gravelly Poorly graded, silty ori clayey sand and Silty soil P]a_?tlc Plal;stlc Expansl;re plastic | Myck-peat Fair if surface is is o
Swamp deposits water table during 1950-62 based on measurements and sand sand ks s cay e
Srom e fo et i oo Good lf ma.tenal left' after Excellent to good de- Good if predominant - Good if predominant.
observation-well records X : i . ] . grading is predominantly 4 " e L RO .
4 Adgny | Nomslaatic bo alighly plastie, Fluvial deposits of Pleis-| 4 5 " Fyir if material | DPending on binder Eatheki WA 2 Fanifl DmeBlB Al Fav | g ibered eqtipment.
‘27 1Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30. sandy and silty soil. . tocene age. left after grading is pre- g‘re:sent if su{'gac(i‘f is A-2) priiclmmant material :: ﬁridommant material
S i . X i d . ° 2 Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30. dominantly A-4. isax'-zo Door-1t surtace W e i
s Flood-plain deposits associated with swamp deposits Domestic or farm well ' 3The group index is calculated according to the following formula: ' :
s Numerator is altitude of water table in October 1959. Group index =0.2a+0.005ac +0.01bd 4 Good if material left after Rubber-tired equipment for
§ 8 \; Denominator, where given, shows estimc;ted ‘;ange n iy eliblic ; : ' grading is predominantly| Good if surface is A-2. Fair if pridonAinzantv Fair if prcidoan;ntP soil which isegrelt’iom-
= altitude of water table during 1950-62, based on 2 or ' . . : ; e Nonplastic to highly plastic Fluvial deposits of Pleis-| A-2. Poor if material Poor if surface is poorly | material is A-2. Very material is A-2. Poor :
Q 4 > A 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). D y P ’ T . = A ; = . inantly A-2. Sheeps-
S . . & r . ’ %urem:nts mtu.l comzl);xmsonrdwzth primary swi 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). - sandy and clayey soil. tocene age. left _afber grading is pre- firamed A-:Z. AVel'y poor poo:elf ll)l:edxn:;mant !f IAreélommant material Bact yeilaon Hov gl ik
sw Nonplastic to slightly plastic gravelly and sandy soil secondary 0DSSTUAIION Weh) recoras c=That portion of the numerical liquid limit greater than 40 and not exceeding 60, expressed as a positive whole number (1 to 20). g:n.m:lnzlyzA—G or poorly|  if surface is A-6. el e ek is predominantly A-6.
M derived from fluvial deposits of Pleistocene age . 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). ' am —a.

%2 associated with AM24 soil . lw:;ir;;able coni;(;ur N ’ Good ilf> .A—d3 and A—Alil are Vibra;.hoxl'ly %quipm:‘nt for
N umber shows altit water table in feet above mean . . s - . 5 s, Good § n _ combined as a we soil which is predom-
%é sea level in October 1959. Contour interval 10 feet. AM34 le:;t;;otgrls;lgnh:lgegga::g’sﬂty Fluvial deposits of Pleis- Fair Fal;‘;il: :(‘)1 l::ofre ilfsﬁrg;.ce is Fa::é combilrix:eﬁ js:.ngvgl ; graded mnxture. Poor inantly A-3. Rubber-

Relative position of Z'ate" ta)ble in October 1959 is TABLE 3. —Results of laboratory analyses of soil samples soll. tocene age. A4 graded mixture. if ﬂre?:lor;lqar}; mrséfienal tix}'ledhequlpn:;ent for :?11
shown in hydrograph (figure 2 . is A-3. Fair if predom- which is predominantly
N onp!astic to slightly plastic gravelly a_a.nd silty soil : : Liquid limit: NL, nonliquid Plasticity index: NP, nonplastic inant material is A-4. A-4.
derived from fluvial deposits of Pleistocene age Perennial stream o o -
associated with AM24 soil Mechanical anal i i ) : s il uvial and possibly
. Bottom of stream channeallglimost Glways beloie waler } Depth of A ! Mowture-density HRB AM4 Slg‘;f_"ly Disstic, wityand chayey eoli-an deposits of Fair to poor. Fair to poor. Fair to poor. Fair to poor. : Rubber-tired equipment.
- e : Sz‘i“tgle interval | Cumulative percent by weight passing sieve— Percent by weight Liquid gi?ts-y l‘ﬁa"".““‘” Optimum | 5, ™ Map Pleistocene age. ]
Intermittent stream number sgmpled No. 4 No.10 | No. 40 | No. 200 Silt limit! index2 Samiy? | WmowGlies fication* Symbol Nonplastie, gravelly to poorl, X : . ’ . . . . .
. s aa g . . . Bottom of stream channel above water table part of the (inches) % i @7 20 (0.42 (0.074 (0.062 to Clay (Ibs per (perc_ent MBI13 zrl;.ded s&g:l. . so}{ poorly Murins bench dsposits. Fair Paii Fais Fair Vibratory squipment.
Nonplastic to slightly plastic gravelly and silty soil ; ; (<0.0039 mm) cu ft) by weight)
5 ek i " time and below water table part of the time mm) mm) mm) mm) 0039 mm)
associated with nonplastic to slightly plastic sandy : : Sihevial araeel sk itk sl ‘ ) )
(poorly graded) and silty soil derived from fluvial ] 0-9 100 99.2 99.1 9.5 89.1 32 6 A4 (8) AR clay. gravel, Y- Alluvium of Recent age. Variable Variable Variable Variable Variable.
deposits of Pleistocene age 123 9-44 100 100 100 9.3 91.8 65 22 27 5 120 13 A4 (8 | AM4
44-T2 99.4 97.2 93.5 71.4 38.1 ) NL NP 134 8 A-4 (1) Soil rich in organic material and TR
10 0-8 100 99.9 94 | 648 254 NL | NP A-2-4 (0) MTM | subject to inundation by high Mf,:‘;‘:sitt‘fal o Variable Variable Variable Variable Variable.
i) - 8-32 100 985 | 913 | 633 25.9 NL | NP 134 8 A2-4 ) | Ano tides. No definite profile. '
WILMINGTQN|/,” 32-62 100 97.3 91.1 483 17.9 NL NP 133 8 A-1-b (0)
DN AM2 soil associated with AM24 soil / “ﬁ'Zﬁ }g &z 989 | 930 'lzgg Ni" Nll>1 2—; ; ((3; Soil rich in organic material and
N \\ — K - = 99.9 72.0 ! -2- frequent] rly drained. Swamp deposits of ; : . . "
‘Q\%"\\u\\,‘\.\\\@\ , 125 | 1537 | 100 | 100 999 | 801 | 219 NL | NP 133 8 A-2-4 (0) | AM2 Z. | May be wnderleis at shallow Rocsit, age. Fasiatle Vlable Nasiatle Yamatl NerRbl.
\\\Q\‘-‘\\ \\\\\ ) ‘ 37-72 100 100 99.8 774 19.4 NL NP 131 9 A-2-4 (0) depths by gravel, sand, or clay.
A4 \ A & 41 0-13 100 98 | 768 440 N£‘3 NP6 B, i 2-«: g; e -
4 N ) : 126 13-35 100 100 79.9 45.3 A-
: \ ;\\\\\\‘@Q\& % { 5 Nonplastic sandy soil associated with nonplastic to 35-72 100 99.9 99.7 65.1 13.9 NL NP 127 9 A-2-4 (0) - g ) )
K'\‘\ NS v&,\‘\\\\\\\\ S ' < slightly plastic sandy (poorly graded) and silty soil 0-12 98.7 82.7 50.5 <40 <10 A-4 (3) ) 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.
2 ~F E 5 derived from fluvial deposits of Pleistocene age 1A 12-31 85.5 74.3 44.0 <40 <10 A-4  (2) AM14 2 For soil types designated by two-digit numbers, these columns refer to the composite soil.
e e 31-72 86.9 458 173 <40 <8 A-1-b (0) 3 When not subject to frost action. Frost will affect soils that contain appreciable silt and clay and have a high moisture content.
s f i it 0-28 99.7 83.4 395 éﬁ gg ﬁ-i 2 ?13 St 4Untreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
[ - A 28-58 99.5 82.0 484 2
S 4| 58-72 996 | 775 288 | <40 | <10 A-2-4 (0)
b g B 2 . . . - B 4 X <40 <10 A-4 8
2 L AM24 soil associated with nonplastic to highly plastic o | 12_(153 1£ 8 g;’; g gg.g ‘ b = - , i 58; ke
%8 sandy and clayey soil derived from fluvial deposits 60-72 100 76.7 20.7 <40 <10 A-2-4 (0)
of Pleistocene age 0-10 99.0 86.1 67.7 . <40 <10 A-4 (7
2A 10-26 81.7 65.8 471 <40 <10 A-4 . (2) AM24
26-60 965 | 595 180 <40 | <10 A-2-4 (0)
0-10 99.2 94.4 81.1 <40 <10 A-4 (8 4
3 2D 10-23 98.6 91.8 68.6 20 4 _ ﬁ-; M | AM24 £
g AM24 soil associated with nonplastic to slightly gg:% gg ggﬁ ﬁ-i ) éig Eig A:4_4 Eg; m 5
3t plastic sandy (poorly graded) and silty soil derived = — e e =% =10 ; yerar - 5
3 from fluvial deposits of Pleistocene age 3B 14-36 89.4 71 23 240 210 A4 (1) | amos s h
= 36-72 79.7 53.2 17.9 <40 <10 A-2-4 (0) & . :
~0-14 992 | 7.1 419 <40 | <10 [ A4 E G Oct. 1955 /
\\\\ & 4A | 1442 95.0 73.8 485 : <40 <10 A-4 (3) | AM14 £a i M
S 212 293 | 458 | 215 00 | 6 A-1-b (0) i | N nl
AM24 soil associated with slightly plastic silty and 0-26 99.8 74.9 18.3 <40 <10 A-2-4 (0) -z T _ f
clayey soil derived from fluvial deposits of Pleis- ) ' 4B 26-44 99.6 75.4 18.2 <40 <10 A-2-4 (0) AM23 3 ‘
tocene age - : 3 Sy T 44-72 95.6 60.2 8.6 <40 NP A-3  (0) Lz : , _
L . L L J 0-7 99.6 854 49.0 <40 <10 A-4 (3) laJ o 8 i
) . 7-31 99.8 87.1 56.2 <40 <10 A-4 (4 =
\,.\\ > FIGURE 1.—Index map of Delaware showing 4D 31-56 96.2 64.5 14.6 <40 | <10 A-2-4 (0) AM24 g o i
: o Lol o & 56-63 97.2 88.7 5.5 € - 4 —4
\\\\ AL ocation of the Frederica Area 1 i S | o o <t PP 5
) \ 0-19 995 | 824 | 207 <40 | <10 A-2-4 (0) >
) 2 5A 19-33 987 | 85 445 <40 | <10 A-4 (2) | AM24 10
N 33-72 990 | 744 20.0 <8 | <3t A84 () , 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962
8 i 0-16 9.7 | 71 465 <40 | <10 A-4 (2 ;
N = e R 4 / = o e i gl y i ¢ : 40 <10 ) A-4  (0) . . g .
— \§\ N _ : , SR , SR s , ) 5B 16-38 99.5 61.0 36.1 < AM24 FIGURE 2.— Hydrograph showing average depth to water in 13 water-table wells in Delaware
RO = % . f ~ cr e T « ey : TABLE 1. —Explanation of letter symbols. 38-61 981 | 5L5 20.1 <40 | <10 |. A-2-4 (0) . : :
\\: ’ : : | T fre Sh oy = ik | 61-72 991 | 783 | 228 <40 | <10 A-2-4 (0)
\\\'\ Symbol Explanation 09 | 99.7 875 643 <40 | <10 A-4 (6)
\\ AM Surficial alluvial mantle, Pleistocene age. o 23—3% gg g;g E{;g Eﬁ éig 2—; i gg; o
<N\ 33 P ol 38-56 | 9%0 | 706 489 <40 | <10 A-4 (3
T M‘“'!“e ks d“cl AR 56-72 91.0 42 185 <40 | <6 A-1-b (0)
z Swamp deposit, 0-14 998 | 724 30.4 <40 | <10 A-2-4 (0)
ramp, Ceposil: 5D 14-31 99.7 725 311 <40 <10 A-2-4 (0) | AM2
/ : : T —=— : N L e 31-72 97.0 69.3 16.6 <40 <10 A-2-4 (0)
2' 30" 2N » pAEl Vg oG 4 b : : N i s R : » 230" 0-14 99.7 80.7 32.3 <40 <10 A-2-4 (0)
2N\ . ' - ~EE % : : ‘ : AN Ry L e £ ; 6A | 14-30 993 | 80,0 379 <40 | <10 A4 (1) | AM2
30-72 96.4 64.2 17.9 <40 <10 _ i A-2-4 (0)
0-20 99.5 79.3 52.0 <40 <10 A4 (3)
6B 20-33 98.1 89.6 61.2 <£ <lg ﬁ—i 5 ((?))) AM14
33-72 96.3 37.8 13.9 < < =l
SOIL SYMBOLS 0-18 99.3 4.2 325 <40 <10 A-2-4 (0) w R
L) The map symbols used in this report to designate 6C 18-37 97.6 69.2 34.0 <% <}g 2:2‘2 gg) AM2
%) the various types of soils are a modification of the 37-72 99.8 77.0 214 2 m <10 : y 4_ (8;
N system used in the engineering soil survey of New 6E 0-15 - 99.1 89.1 755 4 = A-1-b (0 ‘AM14
R Jersey (Rogers, 1955). The first part of the symbol 15-57 , 3 388 164 < -8 =1- {0
- . i : PR E i 0-10 99.9 94.4 81.6 <40 <10 A-4 (8
s q is a letter, or group of letters, which identifies the 6F 10-31 99.3 908 749 23 3 A4 (8) AM24
* \i“ parent material according to the classification devel- 31-72 95.3 52.8 198 <40 <10 A-2-4 (0)
\ oped by Lueder (1950) (see table 1). The second part : :
§ of the symbol is a number which identifies the soil
Q! . o pe .
‘?@' group accprdlng to the classification system adopted 1Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
\ by the Highway Research Board (Alle d others, 2 Based on AASHO Designation: T91-49.
\\\ 1945) and used with some modifications by the . 3 Based on AASHO Designation: T180-57.
N Delaware State Highway Department (see table 2). 4+Highway Research Board system (see table 2); group index given in parentheses.
P\T% A two-digit number indicates that two soil types are 5 Map symbol was determined from laboratory data and does rot always agree with
\\\ s present within the same soil profile; for example, unit shown on map. Detailed field reconnaissance has shown that some sampling
Q§ the symbol AM24 implies that both A-2 and A-4 sites were not representative of the predominant soil in the area.
soils are present in the same soil profile, but usually ' i
in different horizons. S
Two different soil symbols may be combined by a )
diagonal bar (AM2/24). A diagonal bar indicates
that two soil types (AM2 and AM24) are present
| B L : ¥ ‘ T i within the same area, but not necessarily within the
SRS | ; A \ ; e Oy A ; ; s o K ' ~X R g : : o e same profile. The two soils are so finely inter-
e i - ) " SR : : \ e Ty L e N : - o spersed that they cannot be mapped separately.
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El 1 5 0 1 KILOMETER
APPROXIMATE MEAN [ — | — j— | | =
DECLINATION, 1965
CONTOUR INTERVAL 10 FEET
DATUM IS MEAN SEA LEVEL
DEPTH CURVES AND SOUNDINGS IN FEET—DATUM IS MEAN LOW WATER
SHORELINE SHOWN REPRESENTS THE APPROXIMATE LINE OF MEAN HIGH WATER
THE MEAN RANGE OF TIDE IS APPROXIMATELY 4.8 FEET
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