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38°52'30 3 CANENS R, R ; 38°52'30 EXPLANATION TABLE 2— Soils classification
General classification| Granular materials (35 percent or less passing a No. 200 sieve) Silt-clay materials (more than 35 percent passing a
” No. 200 sieve)
10-16 A-1 A-2 A-7
S I . G lassificati A- A- 2 - "
ondary o rvation well roup classification . N 3 2 p . . 4 A-5 A-6 o o A-8
Nonplastic to slightly plastie, gravelly to silty soil derived Numerator is altitude of water table in October 1960. Denom- P
from fluvial deposits of Pleistocene age inator shows estimated range in altitude of water table during Percent gmsing
1950-62 based on measurements from 1959 to 1962 and No. 10 sieve 50 max,
comparison with primary observation-well records No. 40 sieve 30 max. |50 max.| 51 min.
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,
33 ICharacteristics of
LRGN . 5 fraction passing
+tz B 3-8 No. 40 sieve
b) 3 D t ¢ 1 Liquid limit 40 max, |41 min, | 40 max.| 41 min, [40 max. | 41 min.| 40 max| 41 min.| 40 min.| 42-400
o 9 Nonplastic to slightly plastic sandy soil derived from fluvial - N— OY;GS ltc Orwi;;;‘ml WZ rober 1960, D 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
a3 deposits of Pleistocene age umerator is altitude of water table in October 1960. Denom-
s g inator, where given, shows estimated range in altitude of Group index® 0 0 0 4 max, 8 max. | 12 max,| 16 max| 20 max,
water table during 1950-62, based on 2 or 3 measurements and —
comparison with primary and secondary observation-well e : subgrade Excellent Good Good Fair Poor Poor | Poor | Very poor li::f;i’y'
records
[Clean sand
Well-graded and Poorly graded, silty or clayey sand . Plastic [Plastic [Expansive plastic| Muck-
- 20 Materizl gravel and sand | gravelly and gravel Silty o1l silt clay clay peat
. — . . Water-table contour sand
Nonplastic sandy soil derived from fluvial deposits of ; p
P y Pleistocene age PO Number shows altitude of water table in feet above mean sea :Plasticity index of A-7-5 subgroup is equal to or less than the liquid limit minus 30,
g level. Contour interval 10 feet. Relative position of water agasticity im;ex of A:-Gl Eulzfroup i:mgreatte: ﬂfmlrll the lit}uid li;nit glrmus ?:&
. . - . e group index is calculated according to the following formula: oup ex = 0,2a + 0,005ac + 0,01 bd
table in October 1960 is shown in hydrog'raph (ﬁ’g 2) 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).
. ¢ = That portion of the numerical liquid limit greater than 40 and not exceeding 60, expressed as a positive whole number
Emeinial. shnes d Th(i tor2t0). £ th al pl d than 10 and not ding 30 d
= af io) i sticity i eater exceedi , expres iti hol.
. . . ; s ; Bottom of stream channel almost always below water table n“:l”er ("1‘:0 2:).““"16"0 plasticity index gr an 10 and not ex: g xpressed as a positive whole
Nonplastic to slightly plastic sandy and silty soil derived from
fluvial deposits of Pleistocene age
il T TABLE 3— Results of laboratory analyses of soil samples
Intermittent stream
. Liquid limit: N nliquid Plasticity index: NP, lasti
£ Bottom of stream channel above water table part of the time and aRid s s nostioe asticity index nonplastic
e N below water table part of the time
<A ST ) =
‘v‘?“\\\k‘g\‘\\ii\{:‘;\\\“{\;}\\x\\\ Mechanical analyses Moisture_-denmty“ C::f;‘:
SRR Slightly plastic to highly plastic silty and clayey soil derived Sa:;{’ '* | Depthof]  Cumulative percent by weight R Plas. | Maximum |Optimum
from fluvial deposits of Pleistocene age aid :nter‘;al passing sieve— ercent by welg) Liquid | 0~ | density |moisture HRE® Map
site ampled limit index? (Ibs. per |(percent symbol
nos. | (inches) No. 4 |No.10 | No, 40| No. 200 Silt Cla cu, ft.) |by weight
3/4in.| (4.7 | (2.0 | (0.42 | (0.074 | (0.062t0 |, 0039"
. mm.)
mm,)| mm.) | mm.) | mm.) |.0039mm.,)
RSt ) 06 | 100 | 99.9 | 99.6 | 87.9 | 57.3 @
MB13 TABLE 1— Explanation of letter symbols 218 6-18 | 100 99.9 | 99.3 | 86.2 | 55.7 (4) | Am24
38 xp
1848 | 100 99.7 | 98.2 | 76.7 29.1 (0)
. A ) . Svmibl Fxtlanatio 0-8 100 | 100 | 100 77.9 13.2 (0)
Nonplastic gravelly to poorly graded sandy soil derived from ym Xplanation 219 | 818 | 100 | 99.6 | 98.9 | 74.1 | 33.9 0 |am2
marine beach sediments 1848 | 100 96.8 | 93.9 | 66.5 23.0 (0)
AM Surficial alluvial mantle, Pleistocene age o= || 100 [100 99,0 [ 729 § 145 ©
. o 220 6-20 | 100 | 100 99.9 | 72.4 18.8 (0) AM2
AR Recent alluvial deposit 2048 | 100 | 100 99.9 | 70.6 19.6 (0)
MB Marine beach 04 100 | 100 100 82.8 14.6 0)
- 5 . . 221 4-32 | 100 | 100 99.9 | 83.6 15.3 A () AM2
LI MTM Marine tidal marsh 3248 | 100 | 100 | 99.6 | 75.3 | 13.6 A-2-4 (0)
b v i 220 | sis | 100 | oes | 941 | 802 | 4.1 As (&) | s
. .8 .1 | 80.2 | 48.1 A-4 (3 M
z Swamp deposit 1842 | 100 99.9 | 99.5 | 95.9 | 87.0 A-6  (11)
Nonplastie, poorly-graded, sandy soil derived from marine 0-24 ... ------] 99.6 | 79.1 | 34.1 <10 A-2-4 (0)
heash sediments SOIL SYMBOLS S -+l o — oee | 521 | a8 ol 2 e I s
SO'FE a6 0-8 99.6 | 76. i
i X .8 20.6 <40 | <10
< ey i i i 8-26 99.6 | 76.4 18.5 <40 10
3§ The map symbols used in this report to designate the B | et 208 | des | mip a0 | e 2 .
CEN various types of soils are a modification of the system used 50-55 99.9 | 94.8 | 38.8 <s0 | <10 R
:: \ in the engineering soil survey of New Jersey (Rogers, 1955). g_‘g . gg; gg; ggg <;g <1g R ::; 8;
330 The first part of the symbol is a letter, or group of letters, 1C | 5440 97.6 | 76.4 | 36.5 <10 | <10 i k=4, (o) [AMAS
$2 L TE— . which identifies the parent material according to the clas- 2958 508 {1 o St zezemaaz ot 05
e § Marine tidal-marsh deposits sification developed by Lueder (1950) (see table 1). The 24 | 1242 98.7 | 75.0 | 19.1 <40 | <10 A-2-4 (0 | AM2
wh second part of the symbol is a number which identifies the 472 T e T = a2t )
soil group according to the classification system adopted by 2C 5:_—:2 39; 7:«: 2;.2 <:g <1:'g ﬁ 2 : (0) | AM12
v 2 7.9 | 28. X
the Highway Research Board (Allen and others, 1945) and 0-11 998 To11 [ 7.7 o T A
u used with some modifications by the Delaware State Highway op | 1140 99.6 | 92.4 | 75,1 <40 | <10 A AM14
- P 4048 83.1 | 40.2 15.3 <40 | <6 A
Department (see table 2). A two-digit number indicates that 48-72 95.6 | 81.8 | 47.7 21 6 A
Urban areas where soil has been altered by man two soil types are present within the same soil profile; for 5 s EAAE il e iz
S example, the symbol am23 implies that both a-2 and a-3 soils 40-72 99.2 | 78.6 | 13.2 <40 | <10
|~ : . . PR 0-18 99.5 | 67.0 19.2 <40 | <10
N are present in the same soil profile, but usually in different s | 188 s5s | g2a | % 210 | <10 o
T horizons. 36-56 oo 96.8 | 66.5 | 10.3 <40 | <10
o . . . . 5672 86.4 | 50.2 12,9 <40 | <10
3 R Two different soil symbols may be combined by elzther a 014 98.8 | 740 | 22.3 <10 | <10
a horizontal bar or a diagonal bar. A horizontal bar (zy7) in- 3C ;;:g: gg-: ;g‘: f:’; ::g ::g ﬁ'g' o AM2
~ o . & P . . . . . . . . . -2-
2 Flood-plain deposits associated with swamp deposits dicates that the soil designated by the denominator underlies 0-12 “00 [ 76.8 | 327 240 | <10 A-2-4 (0)
N § the soil designated by the numerator within a depth of 20 to E | st |50 | e 4 e PP - I
W 5 < . - . . 0 .
N :&\“ ] 72 inches. If a letter symbol is used only in the numerator, 0-16 99.9 | 73.0 | 19.1 <40 | <10 A-2-4 (0)
SARAZ \ : : . . 4A | 16-53 99.0 | 72.9 17.5 <40 | <10 A-2-4 (0) | AM2
AN Q }t a.lso applies to the: denominator. A diagonal bar (AM.2/2.4) 2375 o7 | esn | 149 g iy =l A2-4 (0)
AM12/24 indicates that two soil types (am2 and am24) are present within 0-14 95.0 | 76.6 | 22.5 <40 | <10 A-2-4 (0)
Q th but not ilv in th file. Th g | 1432 97.0 | 80.2 | 26.2 <40 | <10 A-2-4 () | oo,
W - e same area, but not necessarily in the same profile. The 5548 068 | 731 | 187 210 | <10 A-2-4 (0)
< 2 § . ; ‘ . i i i 48172 98.9 | 93.7 38.2 21 NP A-4 (1)
aQ | w Nonplastic gravelly and sandy soil associated with AM24 soil rwo sglls are so finely interspersed that they cannot be 0 573 65 T 34% =5 =10 (0
Z 3 mapped separately. ac | 2050 91.0 | 46.0 | 12.2 <40 | <6 A-1-b (0) | AMI2
W ‘j 50-72 93.9 | 46.0 | 9.7 NL | NP A-1-b_(0)
X < 0-16 99.3 | 71.6 29.2 <40 | <10 A-2-4 (0)
Wy 4D | 16-54 92.9 | 66.8 18.8 <40 | <10 A-2-4 (0) AM2
e 54-172 99,8 | 95,0 20,0 <40 | <10 A-2-4 (0)
0-10 98,3 | 74.8 | 42.3 <40 | <10 A-2 (1)
4E 10-26 87.5 | 54.1 23.9 <40 | <10 A-2-4 (0) | AMI12
: N 3 3 ‘ 26—72 94.6 | 43.0 12.2 |. - _ NL | NP A-1-b (0)
—<DegR ; .; N 1 i i & 0-16 97.6 | 78.4 28i8 |aeususanee|wesrmmamamas <40 | <10 A-2-4 (0)
\‘\\ \\}‘\\\\\{(\‘\\\‘\ ‘ 2 : N\ > AM2 soil associated with AM23 soil 5B 16-35 88.9 | 60.7 p =7 (N <40 | <10 A-2-4 (0) AM2
\\\\3\\‘\}\\\\\\\\ ; : 35-72 99.5 | 91.4 | 20.9 <40 | <10 A-2-4 (0)
AN \\> © REFERENCES 0-10 99.7 | 61.8 | 20.8 <40 | <10 [ ool A-2-4 (0)
5D 10—-28 96,5 | 56.8 20.9 <40 <10 | susessons] snsass --|A-2-4 (0) AM12
Allen, Harold, and others, 1945, Report of committee on clas- 28-72 97.8 | 40.4 | 12,1 NL | NP A-1-b_(0)
e L. . B 014 99,9 | 74.2 17.9 r R S V1] (s R——— A-2-2 (O [
sification of materials for subgrades and granular type 1472 98.6 | 75.1 | 10.1 40 | <10 A-2-4 (0)
< H3 0-10 99.9 | 78.0 24,3 <40 | <10 [cocmmee| e [A-2-24 (0)
rqads. ngh\nfay Research Board, 25th Ann. Mtg., Oklahoma o 0 Lacis St llonm § sy ol a0 | asag
City, 1946, Highway Research Board Proc., v. 25, p. 375-388, 48-72 98.2 | 64,5 | 15.3 <40 | <10 A-2-4 (0)
Washingto 013 |occeen|.o---.-| 99.8 [ 85.3 33.9 <40 | <10 A-2-4 (0)
431gLon. ) ) ) 6B | 1354 || 9.8 | 90.7 | 38.8 <40 | <10 A4 (D | Am2e
Lueder, D. R., 1950, A system for designating map-units on 54-72 |. 99,8 | 92.8 | 30.7 <40 | <10 A-4 (1)
R 5 p s . . P 0-12 99.8 | 80.6 28.0 <40 | <10 A-2-4 (0)
engineering soil-maps in soil exploration and mapping: 6D | 1234 |- —7|777777| 9.0 | 8s.0 | 446 <40 | <10 A-4 (2 | AM2a
Highway Research Board Bull. 28, p. 17-35, Washington. 3:;’; 1004 904 ;:-: Zg ::g ﬁ:;-4 8;
\“\‘:':;;‘%\ ROgerS, F. C., 1955, Engineering soil survey of New Jersey, - 1245 _| 100 go:s 32:1 <40 <10 A-2-4 (0) AL
~ NN Soee N o
= ; Report No. 1: Rutgers Univ. Eng. Research Bull. 15,114 p., 45-64 ||| 99.8 | TLO | 13.1 mmmmmeneoeo-| <40 | <10 A-2-4. (0)
AM12/24 : 6472 |.___.._|..._._.|] 99.6 | 96.0 38.1 serasnmssanmel] K40 | %10 A-4 (1)
New Brunswick, N. J. 3 . = . -
Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
ased on AASHO Designation: T91—49,
®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 Milton quadrangle
Engineering properties )
47'30Q"" 47'30" ) Soil In place Disturbed? Suitable
o 75°30 N 181 Description Origin compaction
2ch - il o o o Suitability as . equipment
Ty 7 Suitability as Suitability as a embankaisit Compaction
Ja S /J]LMINGTO a subgrade® | wearing surface? material characteristics
ouw :
F. g ) | : E : ( IGood if surface is
s | /7 Nonplastic to slightly . X A-1, Excellent to s
i E, )é N 4 4 ‘ AMi12 plastic, gravelly and Fluvl..al deposits of |p celient good, depending |Excellent |Excellent Rubb.er e
b o . . . . . . .. sandy soil. Pleistocene age. on binder, if sur- equipment.
2k &3 AM23 soil associated with slightly plastic to highly plastic silty Tece o is
v and clayey soil derived from fluvial deposits of Pleistocene \ 75°
§ g age 39°304 _l 39°30 Excellent if ma-
§ 02 K terial left after Excellent if pre-*Excellent if pre-|
ot : grading is pre- : 5 dominant mate-| dominant mate-
\ i Nonplastic to slightly | o, ) qeocaits of | dominantly A-1,[C000 H surfaceis | o e -1, | rialis A-1.  |Rubber-tired
plastic, gravelly and > i .~:| A-1. Poor if sur o iy A
] Q silty soil Pleistocene age. Fair if material face is A-4 Fair if pre- Fair if pre- equipment,
] '5? " left after grad- . dominant mate-| dominant mate-
ing is predomi- rial is A-4, rial is A-4,
\ nantly A-4,
AM24 soil associated with nonplastic to highly plastic sandy . xcellent to good
f . . . . 1 AM2 Nonplastic to slightly |Fluvial deposits of |Gooq depending on Good IGood Rubber-tired
and clayey soil derived from fluvial deposits of Pleistocene | DOVERg plastic, sandy soil. Pleistocene age. i e g e, SqipHEent:
age
Rubber-tired
Excellent to good |Good if predom-|Good if predom-| €quipment for
3 5 Honulnais; gnensily depending on inant material | inant material soﬂdwh:'ch l’fl
AR T onpiastic, Fluvial deposits of . binder present if | is A-2, Fair [ is A-2, Poor | Predominantly
@\&; \ (\z AM23 | poorly graded sandy | pjeigtocene age, |0009 to fair surface is A-2. | if predominant | if predominant | A72- Vibratory
RO L soil. Fair if surface is| material is material is :g;.lllprrl:gn; for
i i i A-3, A-3. A-3, which is
Swamp deposits underlain by AM2 soil g{g"mmmly
|l Good if material
left after grad- JExcellent to good |Good if predom-|Good if predom-
;({ ing i domi- | d din, inant material | inant material
P x . ing is predomi-| depending on
{\\\\ Nonplastie to sUghtly. | g, 0.0y deposits of | nantly-A-2: binder present, if | is A-2. Fair | is A-2, Fair |Rubber-tired
3 218 AM24 plastic, sandy and X o _ S A i : ; 3 <
k’ El silty soil Pleistocene age. Fair if mate surface is A-2, if predominant | if predominant | equipment.
\“; . 5 ] o : rial left after Fair to poor if material is material is
Soil Sample plt 1 grading is pre- | surface is A-4, A-4, A-4,
Location and number of pit from which soil samples were ob- l dominantly A-4.
tained for laboratory analyses (see table 3). General char- 38o30-l Good if material
acteristics are summarized in table 4 - . left after grad- Rubber-tired
75°30' ; ing is predomi- [Good if surface is |Fair if predom-[Fair if predom-| equipment for
56 SSHITES Nonplastic to highly nantly A-2, A-2. Poor iivsur- %nant material %nant material | soil whi.ch is
o |10 ; ; AM26 plastic, sandy and Fluvial deposits of | Poor if mate- is poorly drained | is A-2. Very 1: A-z;. Poor z;dosr}?mantlty .
5B . o il. Pleistocene age. | rial left after A-2, Very poor poor if pre- if predominant . Sheep’s foo
. FIGURE 1. —Index map Of Delaware showzng location Of the Sl bk grading is pre- | if surface is dominant ma- | material is rollers for soil
s . Y i - -6. ial is A-6. | A-6. which is pre-
Soil sample site Milton quadrangle dominantly A-6 | A-6 teri |
or poorly dominantly A-6.
Location and number of secondary soil sample sites. Samples drained A-2.
were collected with a one inch-diameter long-core soil sampler. Goolsfhes and
For results of laboratory analyses see table 3; for general A-4 are com- | Vibratory equip-
. characteristics see table 4 Fair. Good if | Pinedasa ment for soil
-3 ) | A-3and A-4 | Wwell graded which is pre-
5 & Nonplastic to slightly Fluvial deposits of Fair if surface is | are combined | Mixture. Poor| gominantly A-3.
© & AM34 plastic, sandy and silty| pjeistocene age. Fair {\-3. Fair _to poor| a5 a well if preqom.inant Rubber-tired
' soil. if surface is A-4.| graded matenal_xs. equipment for
e z 8 4 mixture. A-ac.l F_a‘: 1: soil whichis pre-
X S5 b predominan d i t1 A_4.
= Q“‘\“\\\ Eg material is ominanty
| A-4
X -
W
E S E W A A Poor if material
o« 2 October left after grad- Poor if predom-
H & ) ) ) Fluvial, paludal, | g is predomi- ) | inant material
ol 4 1960 Slightly plastic to highly| s 1acustrine nantly A-4, Poor if surface is | ;. a_4 Very Sheep’s foot
< 2 6 | AM46 plastic, silty and deposits of Very poor if A-4, Very poor poor it: pre- Poor rollers,
B30 clayey soil. Plz(i’stocene age. material lgft if surface is A-6. 30, inant ma-
oQ after grading terial is A-6.
-2z is predomi-
I 5 7 'y \ o nantly A-6.
= v Nonplasti
plastic gravelly to 3 . F
i i i & g v { MB13 poorly-graded sandy N([;?::nbs each Fair Fair Fair Fair V:::ttory equip
38°45' : it ’ : i ) AN ) 38°45' (=] > m soil, ‘
. 3.6 Mi. TO DEL. 18 ' GRAVEL HILL 2.7 MI. (HARBESON) HARBESON 1.8 MI. 130" wiws ; i i
75°22'30 20 SPRINGFIELD CROSSROADS 4.9 M]! GRAVEL HILL 3.4 MI. 17'30 75°15" o @ J mp3 | Nonplastic, poorly Marine beach Fair Fair Fair Poor Vibratory equip-
. . . s < graded sandy soil. deposits. ment.
Base by U.S. Geological Survey, 1955 i Engineering soils mapped by J. K. Adams, Delaware &S e - ———e e
Geological Survey, C. F. Davis and W. H. Tewelow, Y ol o 5 . Asli\lxtw:il dgrc'r;:; , sand, agt;vmm of Recent| [ — Tariakle arighic Varidble:
U.S. Geological Survey. < e J : &
24 . [e) Soil rich i 3
SUALE 14000 Water table and surface drainage mapped by D. H. Boggess = o :;ri:ca;;::}f;';ct?a e S — - Varial Variab
i A . ) . . ariable ariable ariable ariable -| Variable,
8° 1 i ! ] I ) ) 0 1 MILE and O..s). Coskery, U.5. Geplugical Suriey N pobuv b o b bl el bbb s o e :;‘:::“tm“bymgh deposits.
R ’ 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 :
2 Urban areas where soil . ) . . .
;5 - FIGURE 2.—Hyd7‘og'raph showmg average depth to water m 13 water-table weus l?’L Delaware U hgs been altered exten-| Undetermined Variable Variable Variable Variable Variable.
EANE 1 5 0 1 KILOMETER sively by man.
oy | m [ . . . . 3}
;1 z Soil rich in organic ma-
z\|$ CONTOUR INTERVAL 10 FEET terial and frequently '
2\ DATUM IS MEAN SEA LEVEL z poorly drained. May |Swamp deposits of |y, ;.pe Variable Variable Variable Variable,
3 be underlain at shallow| Recent age.
depths by gravel, sand,
APPROXIMATE MEAN or clay.
DECLINATION, 1964
!Two 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.
When not subject to frost action. Frost will affect soils that contain appreciable silt and clay and have a high moisture content.
4 Untreated, Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
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