oA
LS RS [l L Y
_/r 1- PROJECT o
DEPARTMENT OF THE ARMY : MEET 4 OF 4
. AN Llm C
DIVISION CORFS OF ENGINEERS s L(.;lgnoj;t(yce%}}n'euhl or Station,
insTALLATIon WILMINGTON DISTRICT 100" N 350 ;wn
DRlLLlNG 0G 3. DRILLING AGENCY
L f Mobile District (No. 29)
Us HOLE NO. (A® #Nown on drewing {1l and File No.) S- NAME OF DRILLER
Cooper
6 DIRECTION OF HOLE P C i R TR ACRHEDS 8- DEPTH 9- TOTAL
T R b AL W R 5o
10- SIZE AND TYPE OF BIT 11- DATUM FOR ELEVATION SHOWN 12 MANUFACTURER'S DESIGNATION OF DRILL
SS (BB 5 L) 314 Failing 1500
13- TOTAL NO. OF OVERBURDEN SANPL[S__T}_K“CLV_*4 14- TOI&ARS 15 ugv.o (16 ORI HOLE St T
NO GROUN STARLL COWPLETED
e o 0 52 SattR 1775/59 [11716/49
17+ ELEV. TOP OF HOLE 18- TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
103: BORING (%)
Bebvation pern |uecend R A MIERIALS RECOV-| SAHPL] (b 111ing time, weter loss. depth of
.0 SRR T B T S T P A R T e
{3} ey silty sand (SM). 25% 1 |Disturbed semples taken with
o / Reddish tan clayey sand (SC). was cleaned out to sampling
: / 19 25% fines. 2 |depth w/7" FT bit. Drilling
] nmud used to keep hole open.
10 _j/// Samples taken on 5' centers
Rl 3 |from 0.0 to depth 40' and
S from depth 55' to depth 76.9)
x F Reddish clay (CE). and blows are shown for each
- {/&*7 Nediish . b 4 |sampling drive. Continuous
o o SS £
. Tan coarse sand (SP). LS PIRCo T
?; s depth 40' to depth 55' and
a blows are shown for alternatp
% 51, Blue gray clay (CH). 6 |sampling drives only. Depths
-4 at which stratum changes oc-
o Blue gray clay (CL) mixed cur are estimated only. Soil
3% a@-sHR 7
A~SF w/poorly graded sand (SP). types and symbols shown are
s - based on visual classifica~
i ¢ tion using Unified Soil
—{[t[¢]|9 Blue gray silty sand (SM). 8
1ttt 30% fines. Classification System.
0 .
b _E///ﬁ 12 |Legend and Symbols: SS =
1 a 11 |Splitspoon; FT = Fishtail;
—:/// Blue gray clay w/shell (CL) 12 |Blows = No. of blows from
¥ o 43 |140 Lb. hammer falling 30"
v 1 required to drive SS one
50 —, Z 15 |foot after penetrating one-
://// 16 |half foot into undisturbed
A1 1 17 |soil; 40/0.2 = 40 blows
_7%417 Blue gray clayey sand (SC) 18 |[for 0.2' penetration.
V] w/shell. 45% fines.
Vi / ¢
e
4« Q0.2 19
Hive: Gray sand (SP) w/shell and
i gravel.
i L ."7m9 2'0
; . ‘ L3
70 o« o
BN 21
— White silt (ML).
5 4 22 lBoring terminated.
80 {
]
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WOLE wo. 1

© " DEPARTMENT OF THE ARMY
pivision CORPS OF ENGINFERS

1+ PROJEC!

Elm City Site

SHEET 1 0Ff 12

InSTALLAT 1o WILMINGTON DISTRICT

2 LOCATION (Coordinates or §f.tfon)

3. ORILLING AGENCY
DRILLING LOG s .
Mobile District (Ko, 29)
4« HOLE NO. (A® shown on drawing [ille and Tile NOo. §. NAME OF DRILLER
Cooper
i — DIRECTION OF WOLE 7+ THICKNESS 8- DEPIH o[ 9 ToTaL
TOCGRTES WITH —1  oF ovER= oricten 130.1 DEPTH OF

CXB verTical

T ) INCLINED

VERTICAL

BurRDEN 95.1'#

INTO ROCK HOLF 225“'_)_1

10+ SI1ZE AND TYPE OF BIT 11- DATUM FOR ELEVATION SHOWN 12+ MANUFACTURER'S DESIGNATION OF DRILL
5S; NX Diamond RO ML) 314 Tailing 1500
P an o CUCRBURDEY SRRUES TRWEN T TTR-ToTar - TIS Y SR 115 3.1 SRS
A BOXES 8 wiTER Q0 1! 11/2/59 H‘]./Sr/j[‘?
17« ELEV. TOP OF HOLE 18- TOTAL CORE RECOVERY FOR 19. SIGNATURE OF [NSPECTOR
106.1! BOR I NG "”(Roc.k) 84.6
fL[VATIOJ DEPTH LEG[NQ% CLASSI?D!E:CY'I?:‘(‘):"):ATFQlHS g(?(c)ﬂ:"‘ gs:pfc (prilling t:-.m?:lt,iwrg loss, depth of
;.-‘__..__‘_JLQ‘Q | | sy :; ; ERY NO- “1007'hnrin‘, ou: i ,',‘,‘",‘”f',',"l._..l
2 F # Thickness of overburden
J1404¢ shown as 95.1' although ad-
— i ? - 1Jar 1| ditional soil samples were
] teken at lower depths.
U ~ Tan silty sand (SM). 15% These soil samples were
$ fines. taken in decomposed rock &
 y ~ appear on the log at the
= depth at which they occur.
¥ Disturbed samples taken with
E s 15" I.D. SS sampler. Hole
7 was cleaned out to sampling
. depth w/7" Fishtail bit.
¥ Drilling mud used to keep
) hole open. From depth 0.0
o ‘Tan cogrse silty clayey to depth 95.1' samples were
7 sand (SC-SM) w/gravel. taken on approx. 5' centers
6 _LJSC'SN18 15% fines. 2 and blows are shown for each
e ' sampling drive. Depths at
] which stratum changes are
B shown are estimated only.
s Augered separate hole to
1> determine ground water sur-
8 —<y o face. Free water surface
s / v encountered at depth 16' on
:ff 11/2/59 and it remained at
s /.//«/ depth 16' through 11/8/59.
"=l ) Soil types and symbols shown
:yn/// are based on visual classi-
10 17 fication using Unified Soil
1 ,//‘A Classification System.
-
¢
‘1%” ‘Reddish tan clayey sand (S() 3
3 / ‘i w/gravel. 45% fines.
B/
i ‘:/ﬁ'f«
j///;" {; Legend and Symbols: SS =
) Splitspoon; U = Undisturbed
{/;g sample (taken w/5" or 3"
35 s piston type Shelby tube w/
14 — ;{: inner rods); Blows = No. of
?&/ /] blows from 140 Lb. hammer
]% falling 30" required to
ﬁ;’;.. ; drive SS one foot after pen-
- ;/: Y etration one-half foot into
o undisturbed soil; 40/0.2 =
16 —//{12 Tan clay (CL). -4 |40 blows for 0.2' penetra-
=g tion.
7
¥
: :
j'/(;// Note: Ripping or light
18 —% blasting will be required
. _Tan coarse clayey sand (SC) - i :
¥ A8 rom depth 62'# to 128'%,
B w/gravel. 25% fines. Systematic blasting will be
] % required below 128'%+.
] ,
0 4%
ERE SO RN T RANSEIICENT) - tordinile Eorrions aotinaani s PROJECT Elm City NOLE ®O. 1
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HOLE NO. K i
1- PROJECT
A F ; . ~
DIVISION D%gxtgc”og TI?(?I"’!IM'P" Eln City Site ol b <
- -Vr = “‘“‘: “:’ 2+ LOCATION (Coordinades or Sfafion,
INSTALLATION _ WILMINGTON DISTRICT
3« DRILLING AGENCY
DRILLING LOG Yobile Distriet (No. 29)
U+ HOLE NO. (A® shown on drewing [ille and Tile No . 5. NAME OF DRILLER
Cooper
|76 e 8 DIRECT ION OF HOLE 7+ THICKNESS 8- DEPTH 9. TOTAL
S oy [OEGREESCRITH OF OVER— oriLLep 130,17
VERTICAL CJ incLINED  fygrTical surDEn 95.1! tuw}qlngc- 2552"2;3‘5,;*
10- S1Z6 AND TYPE OF BIT 11- DATUM FOR ELEVATION SHOWN 12+ MANUFACTURER'S DESIGNAT [ON OF DRILi
SS; NX Diamond XX SL) 214 Failing 1500
13- TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14- TOTAL 15- ELEV. 16- DATE ROLE
[OTSTURBED URDTEYURBES ~ & e NO. CORE GROUND [ST3atip. ] cowp X e ]
20 L Mt g | S g MBS | YTrEVE
17- ELEV. TOP OF MOLE [1B- TOTAL CORE RECOVERY fOR 19. SIGNATURE OF INSPECTOR
106.1" BORING (%) Zrlock 84.6
: T TORT[BOY WS
fL[VAT|04 %PYN LEGEND @ L[‘SS”;E::,’?:‘?‘."N‘HR“LS P(,COV—‘EANN (prilling l:-,wl:“a‘hr loss, depth of
,.______f,,,ah-, g | ﬁ i ( e ) ERY | NO- | weathering, etc., if significent, R
Y7 : EREIGE T
v/ // Tan clay (CH).
. L 14 |Jar 5
3 s : Tan coarse sand (SP).
V
v
32 —_1/
-ﬁ/
-
-
-
G /
4
27 -—/ Brown clay (CH).
-4/
—1%
-
26 —-/9 .6
=
Y/
—4
-
28—
:
o3 = Gray blue clgyey sand (SC)
q —4SC~-H w/high liquid limit. 40%
B fines.
—{30 j
¢ - S (.
1
3 +l*.
B s
e 1 ft
5 b
% =
n Gray blue silty sand (SM).
4414! 25% fines.
i1
—: i
BERIR]
:/
—4%
[ %
FUQ FORM 1 OBR (TRANSIIICENT) mmewimiie ENITIAME ADC AREHL ETE PROJECT Elm City HOLE RO, 1



Ay B
1+ PROJECT
DIVISION CORPS OF i“NGHmh'RS 2+ LOCAT |ON Y(‘oorcl'e tes or Station,
insTaLLATion WILMINGTON DISTRICT
3+ DRILLING AGENCY
DRILLING LOG Mobile District (No. 29)
U+ HOLF NO. (A® shown on drewing [ il le and Tile No.) 5. NAME OF DRILLER
Cooper
R v ___DIRECTION OF ):oli 3 £ 3L 7 T@I(NEES 8- DEPIH 5130.1¢ 9> ’-’C"Ai
verren | 00 meco SRy SR pah SHn 10| " g,
10- SIZE AND TYPE OF BIT 11- DATUM FOR ELEVAT ON SHOWN 12+ MANUFACTURER'S DESIGNAT ION OF DRILL
S8; NX Diamond XIBOXK s L) 314 Failing 1500
13- TOTAL NO. OF QYEE‘?L"P}O" 5‘";;%3,]:{‘?" Sl " ROTAL 15+ ELEV. [16- OATE HOLE . e
0 RAED NDTSYUR 5 NO. CORE GROUNG STARTAD CQMP LETED
: T 4 T witx00.10 [ 11/3/59 | 11/8/59
17- ELEV. TOP OF HOLE [1B+ TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
106.1! ORISR Redk) 8L, 0
(LEvuaonl s PTH Llcuag e it T CTIALS Z(LSNE E%PEE TR L R
SR . }‘[k, V// (7 ) ERY NO- | weathear ing, etc., if = "ni"‘.,'?,fl__‘
_;% 8 .Nar 9
42 -1%
:/
;/
:/
bl —:%
46 _1/9 10
1/
A{/
4/
?/
g ;/
4 j/
j/ (
o =9 / Cray blue clay (CH) w/shell.
—J 50 _‘¢
4%10 11
52 J/
:%’
5, —:/
:*/
y
—:/ 11/3/59
?/
56 —4%11 12
58 _:%
_://
77
o YA

Ful rnan 1 OB /ToANS HHOENT)

smaiccr Blm City

NOMF N0



- HOLE nO.

1

1- PROJECT T
DEPARTMENT OF THE_ ARMY Elm City Site S, e
DIVISION CORPS OF ENGINCERS 2- LOCAT|ON (Coerdinates or Stafion,
InSTALLAT o8 WILMINGTON DISTRICT
3- DRILLING AGENCY
DRILLING LOG Mobile District (No. 29)
8- HOLE NO. (A® shown on drawing Tifle and Tile No., . NAME OF DRILLER
Cooper
- _DIRECTION OF HOLE ] 7+ THICKNESS 8+ DEPTH 130,11 9. TOTAL
X0 verTical (_—_J INCLINED wssffﬁl'”" Ongziac_}s 1! ?5,’&‘;0“ Séfg"zg%.zl
10 SIZE AND TYPE OF BT 11 DATUM FOR ELEVAT |ON SHOWN 12- MANUFACTURER'S DESIGNATION OF DRI(L
SS; NX Diamond XFDWIX MSL) 314 I‘allin&1500
13- TOTAL NO. OF ouneunogn %Ajnpus TAKEN 14- TOTAL 15- ELEV. T SR
£} W e s | € J I PL )
0 URBED 29 UNDTSYURBED % ;&\LSU‘” 8 83?‘[;750 11 ﬂ)é/i rogh éi 59
17- ELEV. TOP OF HOLE |18+ TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
106.1! L BORING %) (Rock) 84.6
-utvnuonl £pTH | LEGEND 5 CLASSIFICATION OF MATERIALS Zgggfq g?:v?rm'““"l “"'"'?'ESS lose . depth: of
LR 8 . 73_ (D"Vi""‘“') P ERY NO- weat &rtnl. ”t'j,_‘i,"“"l“f‘"i )
1
/
—} /A//(// Blue gray clayey sand (SC)
B w/gravel and shell. 15%
:ﬁ/ fines.
://6}/0.7 - |Jexr 13
R
I b G cal us sandstone
3 "jf e . i e | Bx1 | NX Dismond bit.
64 1L EI4
. »P
o kg 1&11
~ele
11t
66 w—— DI
el
il
4 ..1'
:4 0.T
68 —_: b | ¢
] Gray silty sand (SM) w/
1t shell and gravel. 15%
L
J_‘ M ¢9/0.9 Tines. |ar 15
J41l
70 —¢
.-:o g
404
-—Jl +
:| J
72 —¢|*
:0 L4
il
e
=5 .
- i G
de o
= -
5 e S
E
e j . .
U - . s
- - R Light gray poorly graded
76 — '.‘-69 sand (SP). 16
_j . [
4 L]
e g [
—— .
= °
2 T
78 — o
—1'® °
-4 L
80 :%
ENQ FORM LODR (TRANSIIICENT) moeniimiie ooie RS R ok et A L MROJECT Fim C4+v HOLF ©0 4
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SS; NX Diamond PODCEK ML)

1- PROJECT e
DiviSiOn leué OF ENQIN_EE'J.{.S.____ 2+ LOCAT|ON (Coordinafes or Station,
insTaLLAT Iow _WIIMINGTON DISTRICT
3+ DRILLING AGENCY
DRILLING LOG Mobile District (No. 29)
U+ HOLE NO. (A® shown on drawing (ille and Tile NO. ) 5. NAME OF DRILLER
Cooper
6- DIRECT ION OF HOLE 7+ THICKNESS 8 DEPTH 9. TOTAL
e
TR 7 | 11 ()2 Eeamaem SRR oritLep 130,17 DEPTH_OF
(XR veRrTICAL ] T iNcLINED VERTICAL BURDEN 95,11 INTO ROCK n;nr"225.2'
10+ SIZE AND TYPE OF BIT 11- DATUM FOR ELEVATION SHOWN 12-

MANUF ACTURER'S DESIGNAT I'ON OF DRILL

314 Failing 1500

13- TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14- TOTAL 15+ BAEN. >le- DATE HOLE
OTSTURBED 5 FONDISTUORSED & = NO. CORE GROUND START SRR T VAT P

20 4 goxgs 8 wirer 90,11 "11/2/59 ] 11/8/59
17« ELEV. TOP OF HOLE 18+ TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR

106.1" BORING ($)(Rock) 84.6
] § CORE[BOX O RENARYS

ucvnnoJ g5 |Lecen R a1 ALS RECOV—| SAMPLE (D 1 11ing time, water loss. depth of

e y oA “( R )7 ¥ ERY ~ NO- weathoring, etc., il wignificant) el

par 17

%mg it gray clay (i) v/querty
%

¥
—
il
5
g
1
= 1l
— i!\
8, ||1!]
5 #
= 1
11111
%]
Hi11
3 111/4/59
88 —
= - Gray inorganic silt (ML)
. w/gravel.
mei (Decomposed sericite sch.uLt)
90 —
2 4004 19
i1
s MM
Ot Y
04—
B Sericite schist. Crushed, Le:zn:fm‘r‘?"k‘ 1h e
X Symbols :
96 — ?ggk;:'l, &nd deccmposed to Core Rec. Col.) = drill time
v/ Gl per run in minutes. Degree
m 7 of rock weathering: |||| =
A 41 fresh, ||} = slightly
) weathered, M| = moderately
<] weathered, 9&1 = highly
98 -—f}l weathered; = joint or fraclr-
://} ture; xx = highly fractured.
¥
s
hoo 3/
B e e P L Y N T motEcY Flm Citv wonr o 1
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A LHONE g ke e
1+ PROJECT
DEPARTMENT OF THE ARMY SHEETH 012
CORPS OF ENGINAERS Elm City Site :
DIVISION 2+ LOCATION (Coordinstes or Slafion,
InSTALLATION WILMINGTON DISTRICT
R 3+ DRILLING AGENCY
DRILLING LOG Mobile Distriet (No. 29)
. HOLE NO. (A® shown on drawing tille and Tile No., 5. NAME OF DRILLER
Cooper
6- DIRECT ION OF HOLE 7+ THICKNESS 8- DEFTH 9- TOTAL
Eet 3 SR 15 %8 [ o OF OVER- oriLLee 130.1! DEPTH OF
X verTICAL I C20 INCLINED | yeaTieat BURDEN 95.,1! INTO ROCK MOLE 225 21
10- SIZE AND TYPE OF BIT 11+ DATUM FOR ELEVATION SHOWN 12+ MANUFACTURER'S DESIGNAT ION OF DR!LL
SS; NX Diamond KDONXIOMS L ) 314 Failing 1500
1?;YTOFAL NO. OF OVERBURDEN SAMPLES TAKEN 14- TOTAL 15> ELEV., [1& s 0~ BATEHOLE . ST )
0 URBED UND TS GE NO. CORE GROUND STARTF T COMPLETED
20 4 BOKES 8 warer 90,11 11/2/59 | “11/8/59
17- ELEV. TOP OF HOLE |[18- TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
106.1" 80RING (%) (Rock) 84.6
pn{vn;oJ DEPTH | LEGENS CLASSIFICAT ION OF MATERIALS §E§855 ge:peg (prilling i, eetes Fer) depth of
‘_7_74’_19Q o a“n b s ol 7£07 -Ci"‘ ) SR ,ER)' & NO- Yncfhcriﬂl, atc.: i!;_.__“',',”k.,",‘_t__l
o i .|Box 1
4.~ s
e
—1;.4//,
-4/‘./
— /
«/-//
1A
g o) -
o
_{- ~A
ﬂ"fd
e oy
=
1A
Lo 2 /%
— ’/ 30M
g Brown silt (ML) w/gravel.
3 leb .9 (Decomposed schist). & 23
106 —}..
_jvﬁ 100
—4;,}
34
1081;7“ 35M
:;/_ Gneiss. Continued crushed,
P A broken, & decomposed to
1/ 124.9'.
- 7
10—/ 6
Y
4
112 —*/
274 i
114—: o
Zy
—J/
g (4
= ‘/ - 25}4
I}
116 __'j | Tan silty (ML) w/gravel.
3 l b.7 (Decomposed gneiss). o 27
i}y Box 1
1y
118 ._1%
:7 hoo
ox
":’/
:ﬂ—
120 1/

FEQ FORM 1 ONAR rTRANS IICENT)

PR LIAILE ENIT I AME A0 "N CN

rrovect Elm Citv

-
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> NOLE wO. _ 1

1. PROJECT PR s
DEPARTMENT OF THE ARMY SHEET7 *Sof == 45
. Elm C :
owision___CORPS OF ENGINEERS —om Oty St e
imsTaLLATion WILMINGTON DISTRICT
3- DRILLING AGENEY
DRILLING LOG Mobile District (No. 29)
U+ HOLE NO. (A® shown on drawing (ille and Tile No. ) 5. NAME OF DRILLER
Cooper
6+ ___DIRECTION OF WOLE e R o 35 T EKRESS 8- DEPTH 1301 9. TOTAL
verticat | O3 wcuwio [vrarion gonoes 98:11 1§ " Sats eocn - N0t 225,21
10- SIZE AND TYPE OF B1I 11+ DATUM FOR ELEVATION SHOWNM 12- MANUFACTURER'S DESIGNATION OF DRILL
SS; NX Diamond PO MSL) 314 Failing 1500
13- TOTAL NO. OF OVERBURDEN SAMPLES TAKEN ) 14- TOTAL 15+ ELEV. 16 o HDATE: 1"0_”».', R g R
TSYUR NO. COR ROUN STARTED COMPLF
s 20 ks BOXES E8 &ulﬁjn(éO.‘l’ 11/2/59 | 11]5)59
17- ELEV. TOP OF HWOLE 18- TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
106.1" BORING %) (Rock) 84.6
luivanonl DEPTH chnqg R M ERTALS 5(5355 Etsz?c (Bt iing b isa, vater tems, douih: of
S 4% e e fD.lf!L’ ion ) LS ”{V«} NO- weat hering . otc.: H -lln_"‘{‘t;cnftr )~-4
A i % ] 11/5/59
e 69
b
3
z Box 2
o 0
124 —
x O
: Gray, silty sand (SM), w/ Jar 20
. 6 quartz gravel. 407 fines.
-1
126 1 TBox 3
& 5 Chlorite schist. Crushed,
i broken, & decomposed to
R4 129.1'. Contains pyrite.
)
Vv 55
128——%
:% Biotite gneiss. Highly
1 4> weathered and fractured to
30":1‘,_’ 133.2', but no longer decom-
i posed.
=% 9
4
132 1.
1
s . ASM
B
Y Chlorite schist.
%’, - : Horizontal fracture @ 133.8'.
134—?«%!\( Biotite gneiss. Contact between chloritic &
125 K gneissic material.
47F %
¥ x Chlorite schist.
877
’71;1 "y
136—#?/" Biotite gneiss.
BEM 75M |
K L Btn
1-x
= <1 18 Chlorite - sericite gneiss.
* 4\ A
13877
14
j//_l_f
2 </, 50+ joints.
P/
140 155 B
ENC FORM 1 0OQR (TRANSLUCENT) oocuimac ENITIANG ARE MNAACAI & T PROJECT Elm City HOLE MNO. 1



B o TGN SR e
1+ PROJECT
DEPARTMENT OF THE ARMY Elm City Site R L
DIVISIGW 2+ LOCATION (ycoor inates or STation,
tustacLaTion _ WILMINGTON DISTRICT “
3- DRILLING AGENCY
DRILLING LOG Mobile District (No. 29)
U- HOLE NO. (A® shown on drawing [ille and Tile No.) 5. NAME OF DRILLER
Cooper
| 6- i OIRECTION OF HOLE ot ] 7+ THICKNESS 8- DEPTH 9- TOTAL
OB verricar [ O3 mcuneo [vnrieae Sundin 95:17 | Jatosotner ! | Beera¥s. 2
10+ S|IZE, AND TYPE OF BIT 11- DATUM FOR ELEVATION SHOWN 12+ MANUFACTURER'S DESIGNATION OF DRILL
SS; NX Diamond FORDE w1 ) 314 Failing 1500
13- TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14 TOTAL 15 ELEY. 16- DATE HOLE
DT1STURBED S R e NO. CORE GROUND StaRgns. . = | ConPLERED. —
BOXES 8 waTER 90,11 11/2/59 | 1178}59
17+ ELEV. TOP OF HOLE |18- TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR SRR
1%.1' BOR ING (’{Rock) 84.6
. Y CORE[BOX O : T RYWARKS
Lol g e N L e R - e N P
]; 50+ joints.
1'7/‘/ CHLORITE - SERICITE GNEISS
K1
— 7/
142—3%/‘ 59
-V~
j 1/ ) Box 3
4
- v
144, :é | 5%+ joints.
-
= 4 55M
%4
EZS
B 0> | Horizontal fracture. Contact
146 —Y between chloritic & gneissi{
A material.
v
Y 50+ joint. e
s 1 A1l fractures from 147' to
% 186' are moderately weath-
148 —~ ered unless noted other-
Za! wise.
A 50+ joints.
“"/” 300, Contact between chloritic {11/6/59
1< & gneissic.
\"
150 ¥
N . 300 joint, w/pyrite.
\’.‘
Z
152 —4 5 95
-\\"
)
5
(5
154 A . 800
/, Fracture along quartz vein.
] Vein continues to 155.2' -
7, highly weathered.
= 8| Contact between chloritic & |29M |
156 —<, i gneissic material.
A
\
S / Box 1}
5
b/
‘{\.-
158 %
L | E Contact between chloritic &
& ¥ gneissic material.
.
160 \T/‘x *|
fuf chou 1 AAD 7l‘v~n‘utlln‘n‘u‘r\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PROJECT Elm Citv uit o 1
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1- PROJECT

DEPARTMENT OF THE ARMY Elm City Site SWEET § OF 99
OIVlS'“_ms.MM&__ 2+ LOCAT|ON (Ceoordinates or STation),

InSTALLAT 1o WILMINGTON DISTRICT

3« DRILLING AGEN

DRILLING LOG Mobile District (No. 29)

U+ HOLE NO. (A® shown on drawing T ifle and Tile No.) 5. NAME OF DRILLER

Cooper
6- DIRECT ION OF WOLE 7+ THICKNESS 8- DEPTH 130.1" 9. TOTAL
: B = TR ENEL S WETH B ] OF OVER— DRILLED . DEPTH OF
CXJ verticat I T3 incLinep VERTICAL BurDEx 95.1! INTO ROCK HOLE 225,2!
10- Ss,:éc A}v& Yﬁ{i OF BIT 11 DATUM FOR ELEVATION SHOWN 12- MANUFACTURER'S DESIGMATION OF DRILL
. ML
; amond BN 8L) 314 F 1500
13- TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14- TOTAL 15 FLEN: 16 - O DRVE” HOLE ¢ 7
PERTaraLy TUNDTSYURBED | MO. CORE GROUND sH’“')C‘ I ro-pt’)tﬁ"“
2 BOXES 8 w16 90,1'1 11/2/59 | 11/8/59
17+ ELEV. TOP OF HOLE [18- TOTAL CORE ,RECOVERY FOR 19. SIGNATURE OF INSPECTOR i
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SOUTH ATLANTIC DIVISION LABORATORY

72/2566-70 ' fe MARIETTA, GEORGIA
Lab. No. 72/2790.91 DIEO 19”
Source pim City, N.C. TYP® NX Goreq
Project Hilmington Distriictto Date Received Sampled by I
SUMMARY

Petrographic examination has been made of seven NX cores from Elm City, N.C. which are
representative of lithologic changes in rock composition. The rock specimens were also
examined megascopically for types of break under compressive stremgth tests.

The specimen from 63.1 to 63.7 feet depth is a calcareous sandstone of Miocene age.
It probably grades into a coarser grained conglomerate at the unconformable contact between
older Pre-Cambrian reck types located somewhere between 64 and 110 feet depth.

Underlying the more recent Miocene sedimentary rocks are older, metamorphosed, Pre-
Cambrian reck types consisting of interlayered metavolcanics and metasediments. Weathering
and jointing occurs near the proximity of the old erosiom surface as indicated by the rock
specimens from 110 to 134 feet depth. Lower strength characteristics prevail in these
samples ranging in compositien from fime-grained metasediment, metavelcanic, and claystone.
From 134 to 208 feet depth, the rock specimens are fresh and dense metasediment and meta-
volcanic¥arieties with some exhibiting characteristics of both and are indeed probably a
result ofintermingling of volcanic and sediment material in Pre-Cambrisn time. The rocks d®
increase im specific gravity, compressive strength, and basisity with depth below the 150
foot depth. The densest rock type is a greenish amphibolite occurring at 180.8 to 181.7
feet depth and probably represents a metamorphosed basalt.

~ Compressive strength values of the Pre-Cambrian rock specimens appear related to (a)
degree of former chemical weathering and jointing, (b) angle of inclination of bedding or
flow structure, and (c) degree of foliation imparted by micaceous material. In the former
veathering zone, compressive stremgth values range from less than 890 psi to 1,300 psi.
Below this zone, in fresh and dense rock, compressive strength values range 5,550 psi to
13,960 psi with greatest steemgth occurring in the amphibolite (180.7 to 181.7 feet).

The rock types are treated in detail in the other portion of this report and photographs
and photomicrographs included as figures for graphic interpretation.

Reported by: Tested by: Checked by:
Clohone 3 wire date JNR cJco
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DETAILED PETROGRAPHY

1. Depth 63.1 to 63.7 feet - Calcareous Sandstone

Grey, dense, massive, calcaeous sandstone comprised of 55% detrital sand and L45%
carbonate material occurs from 63.1 to 63,7 feet depth. Sand particles range in size
from very fine sand to coarse sand with a mean average size of about 0.25 mm. The sand
is bonded firmly by anf extremely fine grained ground mass comprised of sub-microscopic
carbonate and clay material. Constituent particle composition approximates the follow-
ing percent distribution:

a. 55% Detrital Material - Fractional components approximate 93% quartz, 3% feldspar,
2% glauconite, and 2% heavy minerals. The heavy mineral fraction consists of 54% ilmenite,
15% staurolite, 10% pink garnet, 4% tourmaline, 4% kyanite, 4% hornblende, 4% zircon, 2%
epidote, 2% magnetite, and trace amounts of xenotyme, monazite, corundum, rutile, leucoxene
pyroxene, and sphene.

b. k5% Carbonate and Clay Material - Fractional components consists of 92% crypto-
crystalline to microcrystalline carbonate minerals and 8% clay material.

Compressive strength value of this well indurated rock is 4,650 psi and a cone-
shear rupture occurs under compressive forces. This rock type is younger in age (Miocene)
than underlying pre-cambrian metavolcanics and metasediments.

2. Depth - 110.0 - 111.5 feet - Weathered Metasediment (argillaceous sandstone)

: Mottled tan to greenish grey, fine grained, weathered, foliated, metasediment

occurs from 110.0 to 111.5 feet depth. The rock is comprised essentially of thim quart-
zose and sericite-clay laminations dipping at an angle of about 45 degrees. Percentage
mineral composition approximates 40% fine grained quartz, 50% sericite, 10% clay minerals,
and trace amounts of volcanic glass and limonite. The limonite imparts the tem coloration
to the rock and the greenish grey color is attributed to patches of montmorillonite clay.
Fine grained sericite is foliated parallel to bedding; quartz grains exhibit stress as
mortar structure and undulatatory extinction with lines of stress parallel to bedding.
Rupture under compressive force generally parallels the bedding along a shear plane. A
low compressive strength value of 890 psi is indicated.

This rock type exhibits weathering as a result of being in the weathering zone
on the pre-cambrian erosion surface. The sediment comprising the rock was probably
eroded from near source volcanics as evident by trace amounts of volcanic glass and
montmorillonite clay. Source rock was probably rich in alkaline feldspar from which the
montmorillonite was derived. Subsequent regional metamorphism of this weathered sediment
resulted in the preseat structural character of this metasedimentary rock type.

3. Depth 129.4 to 130.0 feet - Weathered Felsite Porphyry

Mottled grey and white, jointed, flow structured, fine grained, weathered,
felsite porphyry occurs from 129.4 to 130.0 feet depth. Phenocrysts of anhedral to
rounded quartz and moderate to highly weathered plagioclase feldspar comprise about 10%
of the rock enclosed in a matrix of fine grained crystalline groundmass composed of
essentially quartz, feldspar, and minor biotite. Some of the groundmass in vicinity of
joints is highly weathered. Flow structure and banding dip at about a 2 degree angle.

S.A.D. FORM 14i7A Army - OB - Kovile, Ala. Distriot
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Joints are open slightly and dip at steep angles (60 to 80 degrees). Rupture of the rock
is along a2 cone-shear plane and compressive strength value is 1,300 psi with the greatest
weakness imparted by the joints and to a lesser degree by flow structure.

The random orientation of phenocrysts indicates that these crystals formed at
depth and solidified in place in the extruded lava. Jointing permitted chemical weather-
ing of the felsite porphyry whereby feldspars were converted to clay, During regional
metamorphism pyrite (1% of rock) porphyblasts developed and groundmass minezals strained
in compliance with earth forces.

4. Depth 133.2 to 133.6 feet - Claystone (Altered Volcanic Material)

Light greyish green, extremely fine grained and soft, dull lustered, rather
poorly indurated claystone occurs between 133.2 to 133.6 feet depth. Constituent
particles are submicroscopic but aggregate index is about 1.565 and clay staining employ-
ing benzedine suggests clay minerals of the montmorillonite group and possibly hydromica
group. Upon immersion in water, minor swelling and crumbling occurs indicating an
absorbent nature typical of momtmorillonite clay types. X-ray examination and differential
thermal analysis would be the only satisfactory means of establishing the identification of
this submicroscopic material. Since the material disintegrated after soaking in water,
no compressive strength values were obtained on this specimen.

This poorly indurated claystone may have originated as a hydrothermal altera-
tion product of an aphanitic volcanic or as subsequent regional metamorphism of volcanic
ash or tuff. Dark and lighter zones occur in this rock type with apparent lineation
essentially horizontal.

5. Depth 153.0 to 153.6 feet - Phacoidal Metasediment

Cutaclastically deformed, dark to light banded, fresh to partially altered,
metasediment exhibiting phacoidal texture as ellipsoidal or lensoid units in a finer
grained matrix occurs from 153.0 to 153.6 feet depth. The ellipsoidal minerals and
aggregates comprise about 20% of the rock and comsist of (a) fresh to highly altered
plagioclase feldspar, (b) brectdoted pods of fine grained volcanics, and (c) aggregates
of quartzose material. Fine grained matrix material comprising the remaining 80% of the
rock consists essentially of biotite-chlorite, quartz, and clay minerals. Color of the
groundmass varies in relation to biotite-chlorite and quartz ratios. Lines of foliation
in the micaceous material parallels banding which has a dip angle of about 30 degrees.
Rupture partially parallels banding except where alteration or clay is highly concentrated.
A compressive strength value of 5,550 psi is indicated for this rock specimen.

This rock type has both the characteristics of a metasediment and metavolcanic
and may be a result of volcanic extrusives invading sediment. Weathered or altered
feldspar may be a consequence of the sediment since the volcanic element is less altered.
Subsequent metamorphism and possibly a nearby fault zone resulted in the cataclastically
developed phacoidal texture.

6. Depth 180.8 to 181.7 - Amphibolite (meta-basalt)

Dark green, massive fresh and dense, fine grained amphibolite occurs from 180.8
to 181.7 feet. Locally this rock is Cut by veins of quartz and small veinlets of calcite.

S.A.D. FORM |4|7A Army - CE - Kobile, Ala. wistrict



72/2566, 70, T2/2790, 91 3 December 1

' Laboratory No. Date :
PETROGRAPHIC REPORT (cont'd ) 9

Mineral composition approximates 65% greem hornblende, 10% chlorite, 10% quartz, 9%
feldspar, 4% epidote, 2% pyrite metacrysts, and trace amounts of calcite and minor others.
The hornblende is lineated but rarely foliated with greatest lineation in zones where
chlorite is developed. Rupture under compressive force is along cone-shear planes and
strength value recorded is 12,400 psi. Rupture apparently follows rock cleavage.

This rock specimen probably resulted from regional metamorphism of a basalt or
diabase whereby pyroxene was altered to amphibolite, plagioclase feldspar to epidote,
calcite, and albite, and other ferromagnesian minerals to pyrite and chlorite. Quartz
veins represent a hydrothermal injection from below into this rock.

7. Depth 208.4 to 209.5 feet - Phacoidal Metasediment

This rock type is similar in composition to the specimen occurring at 153.0 to
153.6 foot depth with the following exception or differences:

a, Except for minor alteration of feldspar phenocrysts this rock is fresh
and dense.

b. Biotite ranges up to 40% mineral composition imparting a darker coloration.

c. A higher compressive strength of 13,960 psi is recorded as a result of the
fresh and dense nature of the rock.

d. Higher specific gravity of 2.77 rather than 2.4%5 id due te lack of weather-
ing of minerals.

The rock is highly lineated but net foliated and therefore of high strength
characteristics. It has more structural features characteristic of a metavolcanic than
a metasediment but probably is tramsitional in character. Figure 5 shows the well inter-
locked, fine, crystalline texture of the rock as well as strongly developed lineation.

8. Summary of Rock Specimens:

Because of the complex nature of the rock specimens involved it is necessary
to consider the origin to account for rock name, texture, and to relate stremgth values,
In general, it would appear that the pre-cambrian rocks are represented by interlayering
and mixing of sediment and volcanic extrusives which have been subsequently metamorphosed
and locally brecciated. That chemical weathering and jointing took place on the anciemt
erosion surface is indicated in previous discussion. As a result, low compressive strengtt
values occur in this ancient zone of weathering. Local hydrothermal intrusion of quartz
occurs at depth in the fresh and dense metavolcanics of increased basisity and higher
specific gravity. Greater strength values of the metasediment and mefasediment and meta-
volcanics occur with increasing depth and below the ancient zone of weathering. Above
the pre-cambrian rocks a calcareous sandstone occurs which near the unconformable contact
zone is probably a vonglomerate. This material, laid down in Miocene time is sedimentary
in nature and free from effects of regional metamorphism which occurred at an earlier age.

The compressive strength values of the pre-cambrian rocks appear related to the

S.A.D. FORM 14|7A Army - CB - Mobile, Ala. District
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degree of chemical weathering and jointing, angle of inclination of bedding or flow struc-
ture and degree of foliation imparted by micaceous minerals. Lowest compressive strength
values occur in the claystone, weathered metasediment, and weathered metavolcanic between
110 and 150 feet depth. From 153 feet to 209.5 feet the strength values increase because
the rock types become fresh and dense and appear to suffer less cataclastic effects.
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