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PRO J E CT ARANSAS WILDLIFE REFUGE 

DATE MAY 12, 1993 TYPE SPUT SPOON 

.J (f) l-

0 0 
W 0 

ill lL. 
~ [ DESCRIPTION '-2 (f) . 

0 ~ () 
>- ML T = + 2,5 FEET 0 
(fJ 0 WATER DEPTH = ~5 FEET -.J 2 m 

Very loose gray Clayey Sand (SC) 0 
wI shell 

3 

Loose 4) 10'-12' 
8 

Firm below 14' 
W / calcareous nodules 

16 

~ ______________________ ~ 18 

Firm gray Sand (SP) 
21 

Bottom @ 22.5 ' 

BORING DRILLED TO - FEET WITHOUT DRILLING FLUID 
WATER ENCOUNTERED AT - FEET WHILE DRILLING 
WATER LEVEL AT - FEET AFTER - HOURS 

GEo'i'EciHi"&L EN""'EE;''' BORING 92-275 

LOCATION SEE PLAN 

LL COMPRESSIVE STRENGTH,TSF I l- i:: 
0 (f) :::< :::< 
0.. o POCKET PE NETROMETER w :J :J 

:::< 
~ CONFINED C OMPRESSION () 

::; 0 0 1= 
• UNCONFINED COMPRESSION 0 :::> (f) 

0 N a :s o TORVANE :::> I -.J ll... 
0.5 1.0 1.5 2.0 

27 

32 

~~~~~~~HHHHHHHHHHH10 

PLATE 10 



TABLE A.3 

~ 
ENGINEERING CORP. 
GEOTECHNICAL EJIGINEERS 

SUMMARY OF LABORATORY TEST OATA 

Pr-IO.JECT: AEC 160-93; ARANSAS WILDLIFE REFUGE 
0 >-w . , 11 Q W 0 

~ a: >-' Ul Ul a: I- ~ , Q 
W U a -

(!) ffi J W I- 2 J U .J 2 !: a: a: 0 a .J 
2 m r I- .!l Il. • J Ul l- I- X W N a a .J 

>- ~ ~ 
« Ul - I- Ul l-

iI 2 l- I- !!! 0 2 2 W .J J - Ul > . 
Ul _ 

W Il. W 0 o Q a: Il. I- W Cl 2 « 2 « W 0 2 l- S o J W W 2 
a: W I- >- « « a: .J _ 

~ - 2 a « m 2 0 11 o 0 u Ul Ul l- II .J Il. .J .J Il. .J Ul w U a Ul 

92-.~_~ ;>1 .• n .5 10 

92-276 0-1.5 17 

10-11.5 111 

19.5-21 13 

21-22.5 17 

n"·277 u- 2 28 26 

2- 4 39 

4- 6 31 22 18
X 

4 36/ 
, 

6- 8 30 

8-10 37 86 40/ ;; ?1 
v" 

I,,? 

10_1? 40 

12-14 32 125/ 

38-40 24 106 0.56
1 

23 19 4 '40 

40-42 29 . ., .. 18 114 1.74 36 17 19 60 

44-46 22 '. 

11;1·1;?5 71 

92-278 0- 2 30 

2- 4 38 85 0.39 58 20 138 171 

4-6 29 



i1, 
ENG/NEWING conp. 
aeOT ECIlIUC"l ellGTI1EEf1S 

TI\BLE 1\.2 

SUMMAI=lY OF LABDI=lATDI=lY 

PROJECT: I\EC 160-93; I\RI\NSI\S WILDLIFE REFUGE 
, a 

W Ll if W 
2 U >-. m m u 

0: J w I- 2 
w J U 

CJ w J: !: u u m 0 l-2 In I- a 
I- m if m u 2 <1: w J m I- m 2 I- 2 .J J It 0. II! 0 >- 2 II 0 U U I- W [j 2 <1: 

(J J w IU U W U 0 I- >- <1: <1: II .J 
m Z 0 Ll 2 0 0 u u UI m l- Ll .J U .J .J U 

92-271 49-51 38 17 

53-55 lUI 1. 

92-272 0-1 

TEST DATA 

>-
I- ~ I 

U e .J e 0 2 
l- N w UI 0 m > d 2 ~ W 

2 0 m ~ u 0 

92-273 36 

0-1.5 

10-11. 

19.5-21 

15 

92-275 0-1.5 

a 
if 

.J 

.J 
w 
~ 
m 



PROJECT: 
PROJECT NO.: 
BORING NO.: 

TABLEB.38 

ARANSAS WILDLIFE REFUGE 
160-93 
92-275 DEPTH: 0-1.5 FEET 

SEIVE ANALYSYS 

SIEVE NO. PERCENT 
PASSING 

4 100 
10 100 
40 99 

100 72 
200 27 



ENGINEERING CORP. 

PROJECT: 
PROJECT NO.: 

TABLEB.39 

ARANSAS WILDLIFE REFUGE 
160-93 

BORING NO.: 92-275 DEPTH: 10 - 11.5 FEET 

SEIVE ANAL YSYS 

SIEVE NO. PERCENT 
PASSING 

4 97 
10 94 
40 92 

100 72 
200 32 



PROJECT: 
PROJECT NO.: 
BORING NO.: 

TABLEB.40 

ARANSAS WILDLIFE REFUGE 
160-93 
92-275 DEPTH: 19.5 - 21 FEET 

SEIVE ANAL YSYS 

SlEVENO. PERCENT 
PASSING 

4 100 
10 100 
40 99 

100 25 
200 18 



ENGINEERING CORP. 

PROJECT: 
PROJECT NO.: 

TABLEB.41 

ARANSAS WILDLIFE REFUGE 
160-93 

BORlNGNO.: 92-275 DEPTH: 21 - 22.5 FEET 

SEIVE ANALYSYS 

SIEVE NO. PERCENT 
PASSING 

4 100 
10 99 
40 99 

100 68 
200 10 



51 

Sz..--

-------------------------GEAREN ENTERPRISES----------------­

PROJECT /60- '/J dCeN;5t)S gl2.f,J9/!J.ATE £-/2.-73 BORING NO. 
I 

Dph. 
in 
Ft. 

- -

0 

-s 

:? 

!t> 

T 
Y 
P 
e 

p 

e R 
n d 

a 

B 
1 F 
o t 
w 

tt/UJ 

1/ 1/7.. 

1'1- No recovery 
p= Penetration test 

Descriotion of stratum 

(11 L T-:: .Q '/2- ' I I 

WAT£R.. ~L - ~ 12. 

0- .z.ZI/z.. rA~ 

c= Undisturbed core 
A= Auger 

G. SPr f: SAt!-iI 
Vtv{j L~ 

5F'1~ ( \ 

--If) -l---f----t j 

53 , ~ Z.d/o- \ I 

- 1\ 
56 ;(0 -

~ ~/~I/I) 

·Sl.D -= p q/lo/II \ I 

- - (j 0 flo m . ~)jI2-
PI','II R;:J" Dtr<. 7~ , 
Dr; (I Q f2. - P(!'f\<f's~1. G~l">c<.E.cJ 

, . '\ - --, t-.011er· Q.h'ar-Nd( &I!A~..e~ 
w",rr'h..",.A.,. - 5\}N tt 1 10 "",. It. '\ \ ~ C-LwrA .... ' 

- -

- -

.. ,,-



--"-" ----- - ---

PROJECT: ARANSAS NATIONAL WILDLIFE REFUGE TEST ASSIGNMENT SHEET 

CONTRACT NO. DACW64-93-M-0385 

DATE: 20 MAY 93 ASSIGNED BY: SYED SHEET 3 OF 5 

SPECIFIC ABBREVlAreO COMPLETE 

VISUAL MOISTURE UNIT DRY UNIT WET GRAVITY LIQUID PLASTIC BAR MECHANICAL MECHANICAL HYDROMETER STANDARD MODIFIED UNCONFINED TORVANE 

CLASSIFICATION CONTENT WEIGHT WEIGHT OFSOILDS LlMrr LlMrr LINEAR ANALYSIS ANALYSIS ANALYSIS COMPACTION COMPACTION FOMPRESSIO~ SHEAR SOIL 

BORING SAMPLE SAMPLE TEST TEST TEST TEST TEST TEST TEST HRINKAG TEST TEST TEST TEST TEST TEST TEST SALINITY 

NO. NO. DEPTH (0015) (0016) (0017) (0018) (0019) (0020) (0021) (0022) (0023' (0024) (0025) (0026) (0027) (0028) (0029) (0030) REMARKS 

92-274 5-4 1S' - 16.5' X 1 
S-5 19.5' - 21' 1 1 
S-6 21' - 22.5' 1 1 

92-27S 5-1 0' -1.5' 1 1 

S-2 S'-6.S' 'f 1 
S-3 10' -11.S' 1 1 
5-4 1S' -16.S' 'f 1 
5-S 19.5' - 21' 1 1 
5-6 21' - 22.S' 1 1 

92-276 5-1 0' -1.S' 1 1 
5-2 5' - 6.5' f 1 

5-3 10'-11.S' 1 1 
5-4 1S' - 16.S' v 1 " 
5-S 19.5' - 21' 1 1 
5-6 21' - 22.S' 1 1 

92-277 5-1 0' -2' 1 1 1 
5-2 2'-4' 1 1 
5-3 4' -6' 1 1 1 1 

5-4 6'-8' 1 1 
5-S 8'-10' 1 1 1 1 1 
5-6 10' -12' 1 1 
5-7 12' -14' . 1 1 1 

5-8 14' - 1S.S' "- 1 

TOTAL TESTS THIS PAGE 23 7 1 0 0 2 0 0 14 0 0 0 0 0 0 0 
TOTAL TESTS 70 11 4 0 0 S 3 0 49 0 0 0 0 3 0 0 



, 

92-269 92-270 92-271 92-272 92-273 92-274 92-275 92-276 
5to 616+100 StCi 805+600 5to 804+300 5to 8C2+900 Sto 80'+300 Sta 799+700 Sta 796+200 5to 797"000 

" 10 

- - = - - - - -0 - 0 
o - F ~m~:~~f~Vl.Gy 2 CISd,W/Sd,Vl,Gy , srSC",WI$h,VL,Gy 0 C!Sd,II'I$h, VL,Gr-Gy 0 elSd. VL,GrGy 0 CI$d,Yl/Sh,VL.Gy 0 CJSd,I\"I5h,VL.Gy 0 (150,1'1'/ ColcNod,8.Sh. VL, Gy 

SC 13 51Sd,MedD,Gy 

"' 
5 

~ 
(ISd,W/Sd,l.Gy 

0 C ISd. II' ISh, VL.GrGy 2- CISd,YU5h,VL,Gy , r CISd,I'!I5h,vL,Gy SC'- CrSd,II'/CoicNod.&Sh,YL,Gy .-: 
0 CI$d,VL.GrGy , 

--' " (lSd, y,' ISh.lJedD. Gy 22-106.38-20,SdCI,Med.Gy 5M se ~ 
:i 6 CISd,WIColcNod&Sh,l.Gy SC :i -" 9 CI$d.W/Sh.L,GrGy SC " elSd,wISh,L,Gy 6 se elSd,WISh,L,Gy 15 Sd.WIColcNod.&'Sh,MedD,Gy 

-10 
17- eISd.w/Sh,MedD. Tn&Gy 9 CI$d,l,GrGy 

" CISd,MedD,Gy SP 
26 , SISd,MedD,Gy r-- r-.-: SC 20- t- SdCI,W/ColcNod,Med,Gy 7 CISd.L,GrGy II CISd,W/Sh,fJ.edD,Gy 16 CISd,W/ColeNod,~edD,Gy " CISd,~edD,Gy r: 

W 17 SC CISd,w/Sh,l.I.edD, Tn&Gy 13- CISd,w/SI,~edD,Gy 
22 SdSl,w/Sh,~ed,Gy CL r- W 

W 
CISd,l\'/SI,~edD,Gy sP SC w 

u.. -20 16-

" 
8 
~ 

Sd.L,Gy CISd,I\'/ColeNod.MedD,Gy-- " CISd,MedD,Gy -20 u.. 

" CISd,D.Tn&Gy 
SdSI,W/Sh,~ed,Gy " ~ CISd,~edD.Tn&Gy 13 CL'c SdCI,I'I/Sh,Med,Gy 16 CISd,l.J.edD,Gy " tz Sc:!,~edD,Gy 16 CISd,~edD.Gy - Ml 25 L-.: SdCI,W/Sh,Med,Gy ~ 

SI- r CISd,W/Sh,YD,Tn&.Gy 
11- r SdSI,W/Sh,~ed,Gy 

~ ~ -30 
" SISd,YO,Gy -30 

52- r CISd,YUSh.YD,Tn&'Gy 

Vl - ,,-
SM r SrSd,YD,Gy 

V"> 
Z 

-40 3S SP Sd,D,Gy 
.•. 

-40 Z 
0 

" srSd.~edD.Gy 0 
i= 31 - CISd,D,Gy i= 
"" "" > SC ;: > 
w 

EE: 
16 Sr,w/CIPrt,MedD,Gy w 

--' CI,So.Gy 
Cl ~ 2"H05 3B-17 SdCI H G .... --' 

W -so -50 W 
SdCI,W/SIPrt ,~ed,Gy CL ~ 23.Sd(;I,H,Gy 

CL-:-
SdCI,W/SIPl"'t,Med.Gy 

CH 2'HOI, 76-27 ,CI.H,GrGy 
6_ -

-GO -60 

-
NOTES; 

L SOILS HAVE BEEN CLASSIFIED IN ACCORDANCE WITH MILITARY STANDARD 6\96 

92-277 92-278 
'UNIFIED SOIL CLASSIFICATION SYSTEM FOR ROADS, AIRFIELDS, EMBANKMENTS, 
AND FOUNDATIONS,' CONSISTENCY OF SOilS SUCH AS SOFT, MEDIU~, HARD, 

Sto 777 .. 600 sto 718"600 lOOSE. DENSE, ETC., ARE RELATIYE TERMS BASED ON ESTIMATED UNDISTURBED 
SHEAR STRENGTH OF THE MATERIAL AS DETERMINED BY VISUAL CLASSIFICATION 
POCKET PENETROMETER TESTS AND ·PENETRATION RESISTANCE DURING SAMPLING. . 

- 10 10 
2.FIGURES TO THE RIGHT OF BORING LOGS ARE WATER CONTENTS IN PERCENT OF 

THE DRY WEIGHT. DRY DENSITY. LIQUID LIMIT. PLASTIC LIMIT. AND BAR LINEAR 
SHRINKAGE, IMC-UDwl,(LL-PU,IB.L.S.). 

3. FIGURES TO THE LEFT OF BORING LOGS ARE BLOl'o'S PER FOOT OF PENETRATION - - FROM STANDARD PENETRATION TESTING. 
0 =r 30,CJ,W/Sd.So,Gy 

0 
2B-26,CISd. W /S J&Sh. YL.Gy '1. BORINGS 'II'ERE DRILLED USING WET ROTARY DRIlliNG TECHNIOUES AND UNDISTURSE.D 

SC 3!1,CISd,W/SI&Sh.YL.Gy r 38-8S,5B-20.CI.W/Sd,So,G), SAMPLES WHERE RECovE:RED WITH A 3-INCH DIAMETER THIN WALL SAMPLER 

.-: 31,22-IS,CISd, W/ SI&Sh. VL,Gy r 2!1,CI.W/Sd.Med.Gy .-: WHERE COHESIYE MATERIALS WERE ENCOUNTERED. WHERE COHESIVE IlA TERIALS 

~ f-- 30.SdCI,VSo,Gy r 29-9B,62-IB,CI,W/Sd.Med,Gy ~ WERE ENCOUNTERED, DISTURBED SAMPLES wERE TAKEN WITH A SPLIT SPOON 

:i :i SAMPLER DURING PERfOR~ANCE Of STANDARD PENETRATION TESTING. NOTE: -10 Cl 37-86,'10-17 .SdCI. VSo,Gy CH r n,CI,W/Sd,s.Gy -10 

f-- "lO,SdCI,YSo,Gy r .17-IOB.52-IB,CI,w/Sd.S.Gy 

I. 32.CISd,W/Sh.L.Gy r 2B.CI,w/Sd,S.Gy BORING STATIONS ARE APPROXIMATE. >-" 5 CISd,w/Sh.L,Gy 32-91.7" -2B,CI. W /Sd.S,Gy .-: 
W 32,CI.W/Sd.S,Gy W 
W W 
u.. -20 

25 CISd,W/ColeNOd,MedD,Gy 
11.CI,W/Sd.S.Gy -20 u.. 2. ALL BORINGS WERE DRILLED APPROXIMA TEL Y 
20-1I1.3B-le,SdCI.W IS1.S, T n&Gy VISUAL CLASSIFICATIONS Cl 20.SdCI,W/SI,S,Tn&Gy 300 FEET NW. OF CHANNEL CENTERLINE. 

30 se CJSd,W/ColeNo<:,MedD,Gy " f--
SdCI.W ICoieNod,S, Tn&Gy Bn BrownnshJ Gy Groyllshl Sd Sondly) 

~ ~ 
Cole Coleereous H Hord Sh Shellly) 

-30 

" Sl,VUCIPrt .MedD. Tn!.Gy 
-30 CI Cloyley) L Loose SI Silty 

17 CISd,w/ColeNod,MedD,inS.Gy o Dense Med Meolum Sms Seoms 

Ml 
Fel"' Fel"'l"'ous Nod Nodules So Soft 

18 CISd. W /C oleNod.MedD, Tn&. Gy !4 Sl,W/CIPl"'t,MedD, Tn8.Gy Frog Fl"'ogmentls) Prt PortIng Tn Tonlnlshl 
Vl Vl GI"' Gl"'senllsh) S StIff V Yel"'y 
Z 

2"-IDE,2~-19,CISd, W /C oleNod.S.1 n&Gy -<0 Z W WIth 0 -40 - " Si,W/ColeNod.MedD.Tn&Gy 0 
i= 29,SOCI. W /C o:cNod&Sh. VS. T n&GrGy i= 
"" Cl 18-114,36-17 .SdCI.I'i/ColeNod&Sh. VS, T n& GrGy rcr "" > 2HII,2~-IO.SdCI,S, i nS. Gy > GULF INTRACOASTAL WATERWAY, TEXAS w - 22,SdCI, w/ColeNod&Sh,S, Tn&GrGy 43 F r CISd,w/Sh.D,Tn&Gy W LABORATORY CLASSIFICATION --' 64 SdSl,VD.Gy --' ARANSAS NATIONAL WILDLIFE REFUGE 
UJ -50 -50 W 

SdSI,YO.Gy 26 
SC 

CISd,MedD.Tn&Gy CH INORG.l.NIC CL.l.YS OF HIGH PLASTICITY, FAT CLAYS, 63 Ml 
CL I~'ORGANIC CLAYS OF LOw TO MEDIU~ PLASTICITY. LEAN CLAYS. BORING LOGS 

" L-"- CISd.MedD,Tn&Gy ML INORGANIC SILTS AND VERy FINE SANDS, wITH SLIGHT PLASTICITY. 

" - SdSl,VO,Gy 
SC CLAYEY SANDS, SAND-CLAY ~IXTURES. 

-60 -60 
SM SILTY SANDS, SAND-SIL T ~IXTURES. 
SF POORLY GRADED SANDS OR GRAVELLY SANDS. LITTLE OR NO FINES. U.S. ARMY ENGI~EER DISTRICT. GAL YESTON, TEXAS 

TO ACCOMPANY 
SECTION 216 STUDY 
DATED: X 

PLATE 28 
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