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= /gi?' ‘ ; : o Sas : R NS . EXPLANATION TABLE 2. —Soils classification TABLE 4.— Characteristics of the engineering soil types in Milford Quadrangle
l . N, 3 ) . % 5
\ \ N : : 139 : . :
\ R/Z Sl e B - E] —— Granular materials Silt-clay materials Engineering broperties
SRR R , ‘ : AM12 Primary soil sample site General classification (85 percent or less passing a No. 200 sieve) (more than 35 percent passing a No. 200 sieve) - ke
‘ . 2 Suitable
Nonplastic to slightly plastic gravelly and sandy soil Location and number of pit from which soil samples A-1 A-2 A-T7 S01ll Description Origin In place Disturbed compaction
derived from fluvial deposits of Pleistocene age were ablonmed from lokoralory analgses (ase table §). G lassificati A-3 A4 A5 A6 A8 type - equipment
General characteristics are summarized in table 4 roup classitication = = Suitability a Suitability as Suitability as embankment Compaction
- ° 3c 8 b 4 5 6 7 : 51 62 subgrade3 a wearing surface* material charactertics
Secondary soil sample site Sieve analysis Good if surface is A-1. Ex-
Nonplastic to slightly plastic sandy soil derived from Location and number of secondary soil sample sites. Percent passing AMI1 Nonplastic to slightly plastic, Fluvial deposits of Pleistocene cellent to good, depending pran p— .
fluvial deposits of Pleistocene age Samples were collected with a one-inch-diameter No. 10 sieve 50 max. ' H gravelly and sandy soil. age. edicy on binder, if surface is et D B e
long-core soil sampler. For results of laboratory No. 40 sieve 30 max. | 50 max. 51 min. . . . . . A-2.
analyses see table 3; for general characteristics see 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.
table 4 . :
L~ E’;‘;‘:g?’:rgﬁl:;ﬁr;ﬂegf;i Excellent if predominant Excellent if predominant
Ss . 20 Characteristics of Nonplastic to slightly plastic, Fluvial deposits of Pleistocene i i Good if surface is A-2. material is A-1. Fair if material is A-1. Fair if 5 i
0o Nonplastic sandy soil derived from fluvial deposits of © 15-25 fraction passing . ) AM14 gravelly and silty soil. age. ?;ﬁlfeﬁ_;kmfag:;gifg:- Poor if surface is A-4. predominant material is predominant material is| Rubber-tired equipment.
3 1 5 . i 3 -4. A-4.
& Pleistocene age Primary observation well No. 40 sieve . . . . . predominatly A-4 A4
Wo
| < . . . Liquid limit 40 max. | 41 min. | 40 max.| 41 min 40 max.| 41 min.| 40 max.| 41 min.| 40 min. 42-400
. xu | N "D'Z;:‘:jg;a";fl:;?g: ;’r{e?;’::i’;dw:l;;: i(r)zcctz(zlt,z‘etz égsg}, 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 ? Nontietio fo slahtly alaetl 8 e —y T
| a onplastic to slightly plastic sandy uvial deposits of Pleistocene xcellent to ependin 4 :
~o | ;§ | water table during 1950-62 AM2 ool g Good o binder pgr e t‘pe g Good Good Rubber-tired equipment.
20 | gg Nonolastic to sli ht q 4 sil 1d 31 Group index3 0 0 0 4 max. 8 max. | 12 max.| 16 max. 20 max.
53 o onplastic to slightly plastic sandy and silty soil de- = ; :
o he : f fluvial sits of Plei @ 28-33 . . . . ) ] Rubber-tired equipment for
E*: \ Q rived from fluvial deposits of Pleistocene Secondary observation well General subgrade rating Excellent Good Good Fair Poor Poor Poor Very poor Ig:cs:.:;; Nonplastic generally poorly graded | Fluvial deposits of Pleistocene ) Ei?g?:se?émgf ;l;:rs:g;r-xg Gogd if predomim'm? mate- Got_)d 1f predommant' mate- soil which is ‘prgdomi_
gi b Wamenalor i altibuds of water table in November 1959 s AM23 sandy soil. age. Good to fair faceis A-9. Fairis rial is A-2. Fal'r lf_ pre- rial is A-2. Poqr 11:' pre- nan.tly A-2. Vlb‘rator.y
= $ Jor wells in Kent County and in October 1960 for . Well-graded gravel Clean sand Poorly graded, silty or clayey sand and | «; .| Plastic| Plastic| Expansive plastic surface is A-3. e B gqulprdnen'g fortlsox‘ld‘w?’hxch
it H wells in Sussex County. Denominator shows es- Material aid saind and gravelly ! el Silty soil silt oy - Muck-peat, is predominantly A-3.
A { Fill timated range in altitude of water table during 1950- ) sand. ) :
\‘,‘1‘ \ 1 62 based on measurements from 1958 to 1962 and Good if material left after ool di
) % \ comparison with primary. observation-well records Nonplastic to slightiv olast dv | Fluvial devosits of Pleisto grading is predominatly Exceggrg: tog tean Mg | Good if predominant mate- | Good if predominant mate-
th p 1 Plasticity lidex of A-7-5 subgroup i equsl to:or lets than the Tquid Hmit minus 50 AM24 on% a§1 1c .7 ightly plastic, sandy | Fluvial deposits of Pleistocene A-2. Fair if material (f)n o ngres;n. deiius rial is A-2. Fair if pre- rial is A-2. Fair if pre- Rubber-tired equipment.
‘? :';'j"" 20 R ’ 2 WEOUD 5 4 s q s i and silty soil., age. left after grading is pre- race 18 fmas balk to poor dominant material is A-4.] dominant material is A-4.
.h 'ig-' C @ 524 2 Plasticity index of A-7-6 subgroup is greater than the liquid limit minus 30. dominantly A-4. if surface is A-4.
&N i‘i\ Marine tidal-marsh deposits Domestic or farm well 3The group index is calculated according to the following formula:
j = -‘N Numerator is altitude of water table in November 1959 Group index =0.2a+0.005ac +0.01bd . 5
7 for wells in Kent County and in October 1960 for . hich: Good 11.: ma:terlal leff: after . . .. . Rubber-tired equipment for,
B bills i Sussen Counly, Demombnafor, where piven, in V\L '11% t - § i o A —— et ! . ’ . il epgiaibos deses ) ) ) ] ) ) grading is p'redomm?.tly qud if surfe}ce is A-2. Ifoor Fax.r 1f' predominant mate- | puiif predominant mate- soil which is predomi-
hows eatimated range i clittude of weter table a=1That portion ot the percentage passing No. sleve greater n 5o percent and not exceeding 75 percent, expressed as a positive whole . AM26 Nonplastic to highly plastic, sandy | Fluvial deposits of Pleistocene A-2. Poor if rpate:rlal if surface is poorly drained rial is A.—2. Very poor if rial is A-2. Poor if pre- nantly A-2. Sheeps-foot
; ing 1950-62. based 2 or 8 ¢ d 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). and clayey soil. age. left after grading is pre- A-2. Very poor if sur- predominant material is Aeeivit muteria) & Aed sollips Far poll wiiek 1
Urban areas where soil has been altered by man UrIng 2990-0¢, 0GI€0 ON « OF & Medsurements an ¢ =That portion of the numerical liquid limit greater than 40 and not exceeding 60, expressed as a positive whole number (1 to 20). dominatly A-6 or poorly face is A-6. A-6. i redominantly A-6
/ :::'Lupgg:%swzth primary and secondary observation- d=That portion of the numerical plasticity index greater than 10 and not exceeding 30, expressed as a positive whole number (1 to 20). drained A-2. p ¥ :
‘ .
g& i Good lﬁ_A'g and A_l? £ ded Vibratory equipment for soil
T Water-table contour : : ; ; ; : - ' .| Fair. Good if A-3 and A-4| ¢ompimne a}s) & wf’f grade which is predominantly
% Swamp deposits Number shows altitude of water table in feet above sea - AM34 | Nonplastic to slightly plastic, sandy | Fluvial deposits of Pleistocene Fair Fair if surface is A-3. Fair 76 combined as acwall :imxt.ure. oor i lp.re:A " A-3. Rubber-tired equip-
g‘i level. Contour interval 10 feet. Relative position of : (poorly graded) and silty soil. age. to poor if surface is A-4. graded mixture. orpu}fant rgate}' 1al1s A=3!  ment.for soil which is pre-
\/ ~. water table in November 1959 and in October 1960 is g:l:e;ia};riz Xm;nant dominantly A-4.
{ AR/Z h in hydrograph (Figure2 . -
\\ s guref] TABLE 3.— Results of laboratory analyses of soil samples
‘\ ” Flood-plain deposits associated with swamp deposits Perennial stream T Pl T 2P e P(?:aidfi:;ait:g:; (}:If:ir’:;ﬁ’{y Poor if predominant mate-
quid limit: , nonliqui asticity 1ndex: , nonplastic Slightly plastic to highly plastic Fluvial, paludal, and lacustrine : Poor if surfaceis A-4. Very| rialis A-4. Very poor if
‘ ’ o
é;‘ Bottom of stream channetla czllemost always below water - - - AM4g silty and clayey soil. deposits of Pleistocene age. A4 Very poor 1§‘ma§e- poor if surface is A-6. predominant material is Poer PR Rliene.
4 , Mechanical analyses Moisture-density ﬂaldleft_ aftﬁ' 8’; a 6“18 is A-6.
, S S predominantly A-6.
1 = . Depth of . . . . ;
5730 | .*\ 1 57/30" . : ; . Intermittent stream Sample | . Cumulative percent by weight passing sieve— Percent by weight i Plas- Masimum | Optimum | BB
| ,". \ AM12 soil associated with AM2 soil Bottom of stream channel above water table part of the site ;‘Ztn?n{:é : Il‘ll:rlllll;d _t1c1ty2 density® mI())isture3 _Cla§81-4 Syl;dn?ll)l())ls AR Alluvial gravel, sand, silt, and clay. Alluvium of Recent age. Variable Variable Variable Variable Variable.
5 N\ time and below water table part of the time number| g No. 4 No. 10 No. 40 | No. 200 Silt Clay index (Ibs per (percent fication
( A (nghes) % in. 4.7 (2.0 (0.42 (0.074 (0.062 to (<0.0039 mm) ﬁe b ight) Fill. In general, nonplastic to : : . . . :
E AM12/23 mm) mm) mm) mm) | .0039 mm) ’ cu ft) y welg F sl'ightly plastic,, sy wo0il. Undetermined Variable Variable Variable Variable Variable.
N
AL ol socinid with AN s w | gl | | ma] me] e W R ey . ,
38-50 100 98.6 96.1 66.0 13.6 NL NP A-2-4 (0) MTM S}lbject to inur}d_ation bg.r high Tidal marsh deposits. Variable Variable Variable Variable Variable.
0-12 100 100 99.9 79.2 34.9 NL NP A-2-4 (0) tides. No definite profile.
N = =
\ A TABLE 1.— Explanation of letter symbols 138 g_i’é igg 1(;2.7 gg? Z;gi zgg %&7]_‘ Eg 1 }33 g 2—3-4 E(l))) e Urban areas where soil has been . . ) i . .
§? Nonplastic to slightly plastic gravelly and silty soil Symbols Explanation 0.6 100 100 99.8 780 27.0 NL NP A-2-4 (0) U altersd extensively by nan. Undetermined Variable Variable Variable Variable Variable.
,s‘,} :se:(::;%efir(xﬁlf IXI‘\;IISIII» :gﬁoslts of Pletstocene age AM Surficial alluvial mantle, Pleistocene age. 139 19-26 ol igg = o s 18 NP ﬁ-g_: (g) AM2
v e 7 AR Recent alluvial deposit. Zg:gg lgg s . gg.g Zg‘g ;ﬁ gk gg i EO; Soil rich in organic material and fre-
/ M?M IFVI‘l:la,lx.'ine tidal marsh : 0-6 100 98.3 96.6 78.9 42.5 NL NP A-2-4 (0) Z 323::};::?: glgﬁz::egép tﬁ{sagybe Swamp deposits of Recent age. | - Variable Variable Variable Variable Variable.
s @;\3\\: y Teh - 140 6-16 100 98.5 972 75.5 34.0 NL NP 131 8 A-2-4 (0) AM24 gravel, sand, or clay.
G \ rban area. 16-48 100 97.3 934 714 245 NL | NP 135 7 A-2-4 (0)
) ‘le \ i : AR \ ; | AM2 soil associated with AM23 soil z Swamp deposit. it g-go }gg }88 99.9 ;gg ég? ' II:II % Ilg g 2_3_2 (((()); -
.'&5 f ‘ X R — : ; ] . 20:46 100 99.8 ggg 795 12.7 NL NP A—2:4 (0) 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.
i NS, = y o_ 2For soil types designated by two-digit numbers, these columns refer to the composite soil.
| o 0-8 100 99.9 99.5 80.3 28.5 NL NP A-2-4 (0) . .
| j.. 142 8-28 100 99.7 99.4 83.0 35.6 14 NP 134 8 A-4  (0) AM24 3When not subject to frost action. Frost will affect soils that contain appreciable silt and clay and have a high moisture content.
| by 28-48 100 99.0 97.3 84.6 28.6 NL NP 129 - 8 A-2-4 (0) 4 e T R T : Gty e
| /) ; ; ; . Untreated. Additives may aid in stabilization of the sandy soils and minimize dusty conditions.
| 2 5 AM2 soil associated with AM24 soil 0-14 99.5 9.6 61.0 <40 <10 2_ 4z (5
% s Va > : , 14-35 95.9 82.8 485 <40 | <10 -4 (3
s A= | u ] 1A A AM34
= \\%‘C“ SN | > | SOIL SYMBOLS 35-52 99.8 87.0 225 <40 | <10 -2-4 (0)
N 2 g ¥ | i ) 52-72 95.8 69.0 9.5 <40 | NP A-3  (0)
2l F 2z Y The map symbols used in this report to designate 0-24 99.3 85.9 19.4 <40 <10 A4 (3)
5 2 a‘;‘_“\v\\\\’i” 19 AM23 soil associated with nonplastic to slightly the various types of soi_ls are a quification of the 1C 24-54 99.9 84.9 318 ' <40 <10 A-2-4 (0) AM24
Z| L plastic sandy (poorly graded) and silty soil derived system used in the engineering soil survey of New 54-72 99.8 914 63.6 29 12 A-6 (7) 4
| \ : 3 : G s Y 1 from fluvial deposits of Pleistocene age Jersey (Rogers, 1955). The first part of the symbol 0-12 99.8 66.1 20.3 <40 <10 A-2-4 (0) -
i N y : : \ , s Z | ’ is a letter, or group of letters, which identifies the 1D 12-32 99.8 65.2 14.3 <40 <10 A-2-4 (0) AM12 o . A
iy . : 7 § parent material according to the classification devel- 33-72 95.4 33.1 4.2 <40 < 6 A-1-b (0) = 5
| | oped by Lueder (1950) (see table 1). The second part 0-18 99.8 74.6 15.9 . <40 <10 A-2-4 (0) zZ .
| ‘] of the symbol is a number which identifies the soil 2A 1515-% ggf ;23 ;gg <ig éig 2'2‘: Eg; AM2 3 < h
| = A i ¥ 1 § ; 9 w
| * AM24 soil associated with nonplastic to slightly group according to the classification system adopted 024 T X 204 £ = - ey £ 6 [
R e : : . . by the Highway Research Board (Allen and others, - . < < (0) =)
> ‘\-\ E plastic sandy (poorly graded) and silty soil derived : oo 2B 2449 995 743 28.3 <40 <10 A-2-4 (0) AM27 B
\ CAM1D) =z £ flavial d its of Pleisto 1945) and used with some modifications by the Del- : g : j —
\% ] B FREHIL-TINIE CaRiel's B Eleisbiaie fes aware State Highway Department (see table 2). A a e s o = = A-T-6 (14] = 2 7 R v b
] \Y, - | i A . . ) = -
\\f:\\\ | }ﬁ two-digit number indicates that two soil types are 0-12 96.2 66.5 37.1 <40 <10 A-4(0) M S \J V \ l J
\ \\\ < ithin th i1 profile: £ lo. th 2D 12-24 5.5 495 29.4 <40 <10 A-2-4 (0) AM23 E f
\} IR gl present within the same soil profile; for example, the 24-72 9.7 55.6 46 240 NP A3 (0) oz Nov. 1959 Oct. 1960
ol \\\\ Y \ S symbol AM24 implies that both A-2 and A-4 soils are 0-23 99.8 5.2 6.2 <00 | <10 A4 () ) 8 J ¥y v yl M
+9 S |32 AM24soil associated with nonplastic to highly plastic present in the same soil profile, but usually in dif- 2E | 23-40 100 835 | 259 <40 | <10 A-2-4 (0) | AM34 w \j
€3 NN 3 03 : : ferent horizons. 40-72 98.4 64.7 54 <40 | NP A-3  (0) 2] :
80 \\‘\\5\ - sandy and elayey soil detived from fluvial deposits Two different symbols may be combined by a diag- 0-30 99.7 2.9 233 <40 <10 A-2-4 (0) & 2 o
'&E \ of Pleistocene age onal bar (AM2/24). A diagonal bar indicates that 3B 30-58 985 64.2 16.8 <40 <10 A-2-4 (0) AM2 ¢
2o two soil types (AM2 and AM24) are present within 58-72 98.6 72.4 297 27 11 A-2-6 (0) «
E‘é"’) thesamearea butnotnecessari]ywithinthesame 016 988 882 596 <40 <10 A4 (5) lollllllj_lllljjllllulll o I O O I T O A1 0 O U 6 0 o O 5 T VU O T 0 U O 5 0 O A K O i 0 0 0 8 O T O 0 OO G T G 1 1 O O O W
I 70 profile. The two soils are so finely interspersedthat 3C 16-52 100 95.6 66.3 34 16 A6 (9 AM26 1800 195 Ve 1853 1954 1358 1586 =t 1588 e 1280 120 Lo
AM24 soil associated with slightly plastic to highly they cannot be mapped separately. 5(2)‘;2 ggg 222 ?gg <jg <ig 2‘3“1 (g) FIGURE 2.—Hydrograph showing average depth to water in 13 water-table wells in Delaware. November 1959, period of measurement
"""""""" plastic silty and clayey soil derived from fluvial 3E 9944 97.6 69.0 191 240 210 Ao-4 éO)) AM2 in Kent County; October 1960, period of measurement in Sussex County.
deposits of Pleistocene age 44-66 98.7 78.9 113 | <40 | <10 A-2-4 (0)
0-18 97.6 62.7 28.3 <40 <10 A-2-4 (0)
4A 18-34 944 62.2 25.6 <40 <10 A-2-4 (0) AMI12
55/ ot 34-72 97.4 459 115 <40 | <6 A-1-b (0)
...... N N : . . Rl ) N\ v , s 0-15 99.9 84.8 50.8 <40 <10 A4 (3)
""" S —Lf 7)) RN = | B N . \ e 5 ~ N : ; siited with ¢ ; REFERENCES 4B 15-29 99.8 88.2 55.6 40 10 A4 4 AM24
St W ' NS e \ 2 a4 ) Y : : AME4: oil assaciated with swatop deposts Allen, Harold, and others, 1945, Report of committee 29_72 95.6 68.1 17.0 : 240 210 A-2-4 go))
Iz - i on classification of materials for subgrades and 0-12 989 76.6 05 <40 <10 A4 (1)
granular type roads: Highwa:y Research Board, 4C 12-24 99.6 78.1 414 <40 <10 A4 (1) AM14
25th Ann. Mtg., Oklahoma City, 1946, Highway 24-72 86.3 31.4 16.6 <40 < 6 A-1-b (0)
Research Board Proc., v. 25, p. 375-388, Washington. 0-24 98.0 724 20.4 <40 <10 A-2-4 (0)
Lueder, D. R., 1950, A system for designating map- 4D 24-42 98.9 79.1 28.4 <40 <10 A-2-4 (0) AM2
units on engineering soil-maps in soil exploration 42-72 , 94.0 59.9 18.9 <40 <10 A-2-4 (0)
— and mapping: Highway Research Board Bull. 28, 0-14 ‘ 98.1 82.9 54.4 <40 <10 A4 (4 B
| p. 17-35, Washington. . 14-28 96.4 784 445 <40 <10 A4 (2) -
N Rogers, F. C., 1955, Engineering soil survey of New 28-46 82.7 49.0 18.8 <40 < 6 A-1-b (0)
FILMINGIQN Jersey, Report No. 1: Rutgers Univ. Eng. Research 46-72 97.7 911 35.1 <40 <10 A-2-4 (0)
Bull. 15, 114 p., New Brunswick, N. J. ) 5A 0-31 98.2 68.4 19.1 <40 =1 R AMI12
31-72 87.6 43.5 8.5 <40 < 6 A-1-b (0)
0-26 90.6 572 24.4 <40 <10 A-2-4 (0)
5B 26-42 97.4 472 20.6 <40 < 6 A-1-b (0) | AMI12
g 42-72 95.2 44.9 14.8 <40 < 6 A-1-b (0)
0-12 973 65.8 275 <40 <10 A-2-4 (0)
5D 12-28 85.6 46.8 16.3 <40 < 6 A-1-b (0) AM12
28-72 95.4 46.8 14.2 40 < 6 A-1-b (0)
0-18 99.7 81.1 28.0 <40 <10 A-2-4 (0)
6A 18-33 96.6 78.6 32.8 <40 <10 A-2-4 (0) AM
o 33-48 98.4 85.2 22.1 <40 <10 A-2-4 (0) 2
g 48-72 100 95.5 13.9 <40 <10 A-2-4 (0)
So 0-13 99.8 70.2 30.4 <40 <10 A-2-4 (0)
o -~ 6B 13-36 99.7 69.0 31.0 <40 <10 A-2-4 (0) AM2
a § e 36-72 99.0 65.6 28.5 <40 <10 A-2-4 (0)
ig 0-30 99.1 753 28.9 <40 <10 A-2-4 (0)
=< \ 6C 30-44 99.2 83.8 49.3 <40 <10 A-4  (3) AM24
5 \ 44-61 99.2 84.0 217 <40 <10 A-2-4 (0)
3 B 61-72 99.9 98.8 51.3 <40 <10 A-4  (8)
‘i{i 0-18 99.9 76.0 24.8 <40 <10 A-2-4 (0)
al % ‘ 6D 18-42 97.6 76.0 217 <40 | <10 A-2-4 (0) | AM2
\"l‘. N iy 42-72 99.6 90.5 18.2 <40 <10 A-2-4 (0)
) s by 0-14 994 | 678 | 209 <40 | <10 A-2-4 (0)
st N 6E 14-3 98.6 67.5 24.0 <40 <10 A-2-4 (0)| AM2
ag V" & 33-72 91.8 53.2 17.8 <40 <10 A-2-4 (0) .
g[f &0
%é & ! Based on AASHO (American Association of State Highway Officials) Designation: T89-49.
xQ § 2 Based on AASHO Designation: T91-49.
wI
o 3 Based on AASHO Designation T180-57.
= g ) ) 40, MILES 4 Highway Research Board system (see table 2); group index given in parentheses.
5 Map symbol was determined from laboratory data and does not always agree with unit shown on map. Detailed field reconnaissance has shown that some sampling
loc sites were not representative of the predominant soil in the area.
FIGURE 1.—Index map of Delaware showing location
of the Milford Quadrangle
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