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SUBSURFACE EXPLORATION REPORT
KEY BISCAYNE POLICE STATION
KEY BISCAYNE, FLORIDA
FILE NO.: 93-2385
JULY 21, 1993

=

Ardaman & Associates, Inc.

OFFICES

Orlando, 8008 S. Orange Avenue, Orlando, Florida 32809, Phone (407) 855-3860
Bartow, 1525 Centennial Drive, Bartow, Florida 33830, Phone (813) 533-0858
Cocoa, 1300 N. Cocoa Blvd., Cocoa, Florida 32922, Phone (407) 632-2503

Fort Myers, 2508 Rockfill Road, Fort Myers, Florida 33916, Phone (813) 337-1288
Miami, 2608 W. 84th Street, Hialeah, Florida 33016, Phone (305) 825-2683

Port Charlotte, 740 Tamiami Trail, Unit 3, Port Charlotte, Florida 33954, Phone (813) 624-3393
Port St. Lucie, 1017 S.E. Holbrook Ct., Port St. Lucie, Florida 34952, Phone (407) 337-1200
Sarasota, 2500 Bee Ridge Road, Sarasota, Florida 34239, Phone (813) 922-3526
Tallahassee, 3175 West Tharpe Street, Tallahassee, Florida 32303, Phone (904) 576-6131
Tampa, 1406 Tech Boulevard, Tampa, Florida 33619, Phone (813) 620-3389
West Palm Beach, 2511 Westgate Avenue, Suite 10, West Paim Beach, Florida 33409, Phone (407) 687-8200

MEMBERS:
ASFE.

American Concrete institute
American Society for Testing and Materials
American Consulting Engineers Council
Florida Institute of Consulting Engineers
American Council of Independent Laboratories



FERNWOOD

WEST Mc. INTYRE

63-1 6 &
GREEN AREA
$ ;5 5 e
PARKING AREA
GB-3
B-4
%
POLICE
EX-1 EX-2 5% STATION
1X] [X] &
B-7 B8
S
WEST ENID

BORING LOCATION PLAN N.T.S.
THIS SKETCH IS FOR ILUSTRATION ONLY

BN Wl ARDAMAN & ASSOCIATES, INC.

Consulting Engineers in Sofs. Hydrogeology.
Foundations ond Materials Testng

KEY BISCAYNE POLICE STATION

ENID & FERNW0OOD
KEY BISCAYNE, FLORIDA

boaww bv. EH. | o€exeD o Joure. 7720793

o o pagsl




Legend:

Symbol: Description: Symbo1l: Description:
Fill 1] Sand
N — Sandy Limestone /6 SPT Sample
= 56 No. of blows/ Penet-
—— ration in inches
Hand auger sample Groundwater Table
! = |
End of boring

Notes:

ENGINEERING CLASSIFICATIONS

COHESIONLESS SOILS COHESIVE SOILS
DESCRIPTION SPT "N" VALUE DESCRIPTION SPT "N" VALUE
VERY LOOSE 0 TO 4 VERY SOFT 0 To 2
LOOSE 5 709 SOFT 3 TO 4
MED. DENSE 10 70 29 MED. STIFF 5 708
DENSE 30 TO 49 STIFF 9 TO 15
VERY DENSE > 50 VERY STIFF i6 70 30

HARD > 30

Project No. 93-2385

Ardaman & Associates, Inc.
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SOIL TEST BORING SYMBOLIC LOGS

BORING B-1

Project: KEY BISCAYNE POLICE STATION File No: 83-2385

Boring No: B-1

Date: 7-15-93 Elevation: N/A

Boring Location: SEE PLAN

Casing Depth: N/A
Drill Method: SPT/HSA

Depth of Watertable: 4.0°

Driller:S.G./C.E.

Date Checked: 7-15-93

ELEV SOIL SYMBOLS & BLOW gy
COUNTS / INCHES OF SOIL DESCRIPTION SAMPLE | /SPT°N
DOEPTH PENETRATION NO. VALUE
ro .F..I.L..L.'. ...l.i.m.e.r.‘.o.-c-k.. ....................................................
i 1 9
i “|SAND, ‘gray to brown fine to medium grained.
- some shells. 2 10
i 3 20
-5
| 4 21
i 5 25
- 6 25
— 10
i 7 24
= ‘5 S.A.N..D. . .1. .t. . .g.-r\.é.y.. .f-i. h.é. . .g‘r.\.a. ‘i.r".e-.d"' . .s.éh.\.e. . .S. .i.i.t. .. ...............
i SAND gray medium grained, some sheils. =~~~ 7
i 8 16
- 20
i o/ SANDY L IMESTONE 1€ gray e o ”
25 876
_1 ! ) 1
- 1
{ ) |
o B
) 1
1
- n i
i
g9/6 10 41
- 376
3276
- 30
Water Checked
7-15-83

END OF BORING 30°'.

Ardaman & Associates, Inc.




SOIL TEST BORING SYMBOLIC LOGS

BORING B-2
Project: KEY BISCAYNE POLICE STATION File No: 93-2385
Boring No: B-2 Date: 7-15-93 Elevation: N/A
Boring Location: SEE PLAN
Casing Depth: N/A
Drill Method: SPT/HSA Driller:S.G./C.E.
Depth of Watertable:4.0' Date Checked: 7-15-93
id TR T iy SOIL DESCRIPTION SAMPLE | SPT"N"
DEPTH PENETRATION NO. YALUE
0
i 16
[
. 2 7
i 3 10
-5 4 38
i 5 50
s 6 27
L. 7 36
- 10
i 8 20
- 15
- S ng s s | 15
— 20 11 f|io/6
- e ésés — S.A.N.D..Y. - .L..I-M..E.ASATON.E ..1.t~ - VQ.r;.a.y.. ..................................... ’o 12
- 25 6/6 _ .
i =
L e L
| 12/6 11 18
g/6
8/6
— 30
Water Checked
7-15-93

END OF BORING 30°'.

Ardaman & Associates, Inc.



SOIL TEST BORING SYMBOLIC LOGS

Project: KEY BISCAYNE POLICE STATION

Boring No: B-3

BORING B-3

Date: 7-15-93 Elevation: N/A

Boring Location: SEE PLAN

Casing Depth: N/A

Drill Method: SPT/HSA
Depth of Watertable:4.0°

Driller:S.G./C.E.
Date Checked: 7-15-93

File No: 83-2385

ELEY SOIL SYMBOLS & BLOW o
COUNTS / INCHES OF SOIL DESCRIPTION ST il
DEPTH PENETRATION NO. VALUE
r_.o FILL.. .. lim'e.r\.ock.' ................................................ 1 29
i SAND gray 'to brown tine to medium grained
- some shells. 2 1
i 3 12
-5 4 35
g 5 40
- 6 31
L 7 40
— 10
X SAND 1t Gray Fife grsined. some Si1E A
— 1S
s SAND gray medium grained some shelis. T
[ 9 7
— 20
! SANDY CIMESTONE 1t gray. s o |
25
8 11 15
— 30
Water Checked
7-15-93

END OF BORING 30°.

Ardaman & Associates, Inc.




SOIL TEST BORING SYMBOLIC LOGS

BORING B-4
Project: KEY BISCAYNE POLICE STATION File No: 93-2385
Boring No: B-4 Date: 7-15-93 Elevation: N/A
Boring Location: SEE PLAN
Casing Depth: N/A ‘
Drill Method: SPT/HSA Driller:S.G./C.E.
Depth of Watertable: 4.0’ ~ Date Checked: 7-15-83
= TORTE 7 INEHES OF SOIL DESCRIPTION SAMPLE | SPT'N"
DEPTH PENETRATION NO. VALUE
1 28
2 8
3 9
4 21
] 32
6 25
7 54
o
B 8 22
15 9 14
3 10 12
— 20
B i1 15
- 25
: 12 12
L 30
Water Checked
7-15-93

END OF BORING 30°'.

Ardaman & Associates, Inc.




SOIL TEST BORING SYMBOLIC LOGS

BORING B-5

Project: KEY BISCAYNE POLICE STATION

Boring No: B-5

Date: 7-15-93 .

Boring Location: SEE PLAN
Casing Depth: N/A

Drill Method: SPT/HSA
Depth of Watertable: 4.0’

File No: 93-2385
Elevation: N/A

Driller:S.G./C.E.

Date Checked: 7-15-93

Water Checked

END

— 30

7-15-93

2

10

11

ELEY SOIL SYMBOLS & BLOW v
COUNTS / INCHES OF SOIL DESCRIPTION EAC | Eg T
DEPTH PENETRATION NO. VALUE

° 1 36

i4

30

35

30

38

10

26

18

OF BORING 30°.

Ardaman & Associates,

Inc.




SOIL TEST BORING SYMBOLIC LOGS

BORING B-6
Project: KEY BISCAYNE POLICE STATION File Nop: 83-2385
Boring No: B-6 Date: 7-15-93 Elevation: N/A
Boring Location: SEE PLAN
Casing Depth: N/A ,
Drill Method: SPT/HSA Driller: S.G./C.E.

Depth of Watertable: 4.5 Date Checked: 7-15-93

COUNTS / INCHES OF SOIL DESCRIPTION
DEPTH PENETRATION

ELEV SOIL SYMBOLS & BLOW SAMPLE
NO.

SPT°N"
VALUE

a8
6/6

11/6
- i

— 30

wWater Checked
7-15-93

1

2

10

14

a5

13

12

36

32

30

24

10

10

21

13

END OF BORING 30°.

Ardaman & Associates, Inc.




-

Project: KEY BISCAYNE POLICE STATION

SOIL TEST BORING SYMBOLIC LOGS

Boring No: B-7
Boring Location: SEE PLAN
Casing Depth: N/A

Drill Method: SPT/HSA
Depth of Watertable: 4.0’

BORING B-7
File No: 93-2385
Date: 7-15-93 Elevation: N/A

Driller:S.G./C.E.
Date Checked: 7-45-93

ELEV SOIL SYMBOLS & BLOW g
COUNTS / INCHES OF SOIL DESCRIPTION [ SE T
DEPTH PENETRATION NO. | VALUE
-0 1 59
- 2 16
i 3 14
-5 4 26
i 5 34
5 6 36
i 7 44
10
- ... me/6 8 26
..... 12/6
—15 .00 14/5
s SEGH Sy
..... /8 9 18
- 20 oo f110/6
e e }é;g — S.A.N.U'Y. .LI.MES.TO.N.E .. .................................................. 10 23
- 25 10/6 :
L 1 I 0
1 1
- {
{
) |
- 1
1
4/6 i1 7
- 3/6
/6
— 30
wWater Checked
7-15-93

END

OF BORING 30°'.

Ardaman & Associates, Inc.




SOIL TEST BORING SYMBOLIC LOGS

BORING B-8

Project: KEY BISCAYNE POLICE STATION File No: 93-2385

Boring No: B-8

Date: 7-15-93 Elevation: N/A

Boring Location: SEE PLAN

Casing Depth: N/A -
Drill Method: SPT/HSA

Depth of Watertable: 4.0’

Driller:S.G./C.E.

Date Checked: 7-15-93

ELEY SOIL SYMBOLS & BLOW e
COUNTS / INCHES OF SOIL DESCRIPTION s [[5° N
DEPTH PENETRATION NO. | VALUE
— 0 FILLsandandgpavelgr‘ay' ................................. 1 34
N 2 22
8 SICTY SAND mosEYy GrGanics dark BRown. 3 19
- F
- 4 22
i SAND gray fine to medium grained, few shells. ] 5 19
B 6 23
i 7 28
— 10
i 8 18
— 15
s
i 9 21
- 20
5 A ANDY LIMESTORE e ‘0 0
- 25
| 11 12
- 30
Water Checked
7-15-93

END OF BORING 30°'.

Ardaman & Associates, Inc.




SOIL TEST BORING SYMBOLIC LOGS

BORING B-9
Project: KEY BISCAYNE POLICE STATION File No: 93-2385
Boring No: B~9 Date: 7-15-93 Elevation: N/A

Boring Location: SEE PLAN
Casing Depth: N/A

Drill Method: SPT/HSA Driller:S.G./C.E.
Depth of Watertable: 4.0'

Date Checked: 7-15-83

ELEV SOIL SYMBOLS & BLOW oy
- COUNTS 7 INCHES OF SOIL DESCRIPTION SAMPLE | SPT'N
DEPTH PENETRATION NO. VALUE

’_o F.I.L.L..l..i.".]-e.i‘.bnc-k.; ..................................................... 1 “

o 2 32

| STLTY SAND' BROWH  fihe arained TitE1a i N
- = \Jorganics.

s SAND gray fine to medium grained, few shells.] 4 21
i 5 20
- 6 32

i 7 32
10

i 8 24
45

i g 15
—~ 20

i ARty L EMESTONE s o | 2
— 25

L 11 2B
— 30

Water Checked
7-45-93

END OF BORING 30°'.

Ardaman & Associates, Inc.




1993
93-2385

July 19,
File No.

EXFILTRATION TEST RESULTS
CONSTANT HEAD TEST

TEST NO. 1

DEPTH SOIL DESCRIPTION NATURAL GROUND
) 1 ¥1/171777777
0’-2.5' FILL, limerock gravel
0.8’-10' SAND brown to gray fine
to medium grained
H2 Du

TEST DATE:
TEST LOCATION:

K = HYDRAULIC CONDUCTIVITY = 5.67E-05

= AVERAGE FLOW RATE = 1.92E-03
d = DIAMETER OF TEST HOLE = 0.33
H2 = DEPTH OF WATER TABLE = 4.00
Du = UNSATURATED HOLE DEPTH = 4.00
Ds = SATURATED HOLE DEPTH = 6.00
DEPTH OF HOLE = 10.00

Culs é//;//ﬁ

Evelio Horta,Ph.D.,P.E.
Project Engineer
Fla.Reg.No. 46625

WATER TABLE

Ds

@0 00 00 00 00 00 00 60 06 00 00 00 .00 00 00 00 o0
90 00 00 S0 S0 00 S0 00 00 00 00 00 00 00 00 00 o0

7-16-93
SEE SKETCH

(CFS/SQ.FT.- FT. HEAD)
(CFS)
(FT.)
(FT.)
(FT.)
(FT.)

(FT.)

I Wl ARDAMAN & ASSOCIATES, INC.

Consulting Engineers n Sods, Hydrogeology.
Toundat.ons ond Materats Testing

KEY BISCAYNE POLICE STATION
ENID AND FERNWOOD
KEY BISCAYNE, FLORIDA

o av. EH. | oecsen br. Tete. 7720753
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July 19, 1993
File No. 93-2385

EXFILTRATION TEST RESULTS
CONSTANT HEAD TEST

TEST NO. 2
DEPTH SOIL DESCRIPTION NATURAL GROUND
. P 1/111717/777
0/-2.57 FILL, limerock gravel H H
0.87-10" . SAND brown to gray fine : :
to medium grained : :
: : H2 Du
: : WATER TABLE
: S Ds
: : . -

TEST DATE: 7-16-93

TEST LOCATION:

K = HYDRAULIC CONDUCTIVITY = 1.41E-05

Q = AVERAGE FLOW RATE = 5.27E-04
A = DIAMETER OF TEST HOLE = 0.33
W2 = DEPTH OF WATER TABLE = 4.58
Du = UNSATURATED HOLE DEPTH = 4.58
Ds = SATURATED HOLE DEPTH = 5.42
DEPTH OF HOLE = 10.00

EVe;io Horta,Ph.D.,P.E.
Project Engineer
la.Reg.No. 46625

SEE SKETCH

(CFS/SQ.FT.- FT. HEAD)

(CFS)

(FT.)

(FT.)

(FT.)

(FT.)

(FT.)

(NN W ARDAMAN & ASSOCIATES. INC.

Consulting Engineers n Sols, Mydrogeology.
Foundstionk end Materals Testng

KEY BISCAYNE POLICE STATION
ENID AND FERNWOOD
KEY BISCAYNE, FLORIDA

[ occeta o

peavw ov. E.H Joare. 7/20/93
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IN-PLACE PERMEABILITY TEST RESULTS

VMS Key Biscayne Hotel
Key Biscayne, Florida

Law Engineering Job HNo. SFD-G-4625

Date Performed: August 14, 1988

HO. DIAM. DEPTH GROUND AVG. FLOW K, HYDRAULIC

TEST
OF OF THE WATER RATE CONDUCTIVITY
HOLE HOLE LEVEL (GPM) (CFS/FT2-FT.HEAD)
(IN.) (FT.) DEPTH
(FT.)
-4
pP-1 12 1Q 2.8 10.4 3 x 10
-4
pP-2 12 10 2.7 3.9 1-X 10
Y|
P-3 12 10 3.8 6.0 1 X 10
lote: The above hydraulic conductivities are for trench drains

installed to the same depth as the borehole seepage test.
The hydraulic conductivity is expressed as inflow per foct
of head per linear foot of trench. The value represents
an ultimate value. The designer should decide on the
required factor of safety.
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- Est. 1959

- ____________________________]
FLORIDA TESTING & ENGINEERING, INC.

August 16, 1993

Attn: Ms. Linda Bell
Williams Hatfield and Stoner
3191 Coral Way, Suite 804
Miami, FL 33145

Reference: Key Biscayne Stormwater Master Plan
Key Biscayne, Fl

Dear Ms. Bell:

This office has conducted a s subsoil investigation for the above referenced project. The purpose
of this investigation was to define the current subsurface conditions and to determine the
hydraulic conductivity of the soil at the sites for the Key Biscayne Stormwater Master Plan.

The testing consisted of 5 (five) hand auger borings, taken to a depth of 20 feet deep and 5 usual
condition open hole percolation tests. The auger boring and percolation test locations are as
indicated on the boring logs and exfiltration test result sheets and also in Figure 1 enclosed with
this report. The borings show that the soil in the locations tested consists mostly of tan, gray to
brown sand with shell.

Enclosed please find the results of our field testing as shown in the table shown below. Five
Usual Condition Open Hole Percolation Tests were performed. Calculation of hydraulic
conductivity yielded the following:

P-1 0.49994 x 10*
P-2 0.86750 x 10°
P-3 0.30299 x 10*
P-4 0.53781 x 10*
P-5 0.64339x 10

877 N.W. 61 Street » Fort Lauderdale, Florida 33309 » (305) 938-4400 » FAX (305) 938-8900



The above values for the hydraulic conductivity show that the soil can be defined as pervious.

If you have any questions please feel free to contact this office.

Sincerely Yours,

Abdul Moudud.
Staff Geotech. Engr.

rsmart\geotech\9308\930666.sam

i bl s
Dr. Makbul Hossain, P.E.

Senior Engineer
Fla Registration No. 46834

m Est. 1959
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Est 1959

FLORIDA TESTING & ENGINEERING, INC.
TEST BORING REPORT

Williams, Hatfield and Stoner

CLIENT: ORDER NUMBER: 930666
PROJECT: Key Biscayne Storm Wtr. M.P. BORING NUMBER: 1
: Key Biscayne, FL DRILLER: Bruce Hill
LOCATION: North Side of 150 Harbor Drive WATER LEVEL: 3.5 Feet at 5:05 P.M.
: S.P.T.: 140 Lb HAMMER; 30 INCH DROP;
DATE: 8/11/93 S.P.T.: 2 ft SPLIT SPOON SAMPLER
DEPTH VISUAL CLASSIFICATION LAYER HAMMER HAMMER ELEVATION
ft THICKNESS BLOWS BLOWS Unknown
ft on SAMPLER on CASING ft. M.S.L.

_ Tan Sand and Limerock. Hollow

1 1.0 Auger
. Brown Medium Fine Sitica Sand with
2 trace of Shell.
_3
T 4 3.0
. Grey Medium Fine Silica Sand with Shell.

5
_6
7
8
—9
—_10
-n
R}
T ) _
_15
16
a7
18
19
20 16.0

PAGE 1 OF 1 TEST TERMINATED AT 20.0 FEET

The above test boring was conducted in accordance

with A.S.TM. designation D-1586

877 N.W. 61 Street ® Fort Lauderdale, Florida 33309

Dhnnas (2NKR} Q2R.44NN & Fav: (ANRY QRR-RANN




CLIENT:
PROJECT:

LOCATION: East Side of 525 Allen Dale Road WATER LEVEL:

DATE:

Est 1959

FLORIDA TESTING & ENGINEERING, INC.

TEST BORING REPORT

Williams, Hatfield and Stoner ORDER NUMBER:
Key Biscayne Storm Wtr. M.P. BORING NUMBER:

Key Biscayne, FL DRILLER:

930666

2

Bruce Hill

3.0 Feet at 2:30 P.M.
S.P.T.: 140 (b HAMMER; 30 INCH DROP;

8/11/93 S.P.T.: 2 ft SPLIT SPOON SAMPLER

DEPTH
ft

VISUAL CLASSIFICATION LAYER

THICKNESS
ft

HAMMER
BLOWS
on SAMPLER

HAMMER
BLOWS
on CASING

ELEVATION
Unknown
ft. M.S.L.

Tan Medium Fine Silica Sand with Silt.

3.0

Hollow
Auger

10
1"
12
13
14
15
16
17
18
19

20

Grey Medium Fine Silica Sand with Shell.

17.0

PAGE 1 OF 1 TEST TERMINATED AT 20.0 FEET

The above test boring was conducted in accordance

with A.S.TM. designation D-1586

877 N.W. 61 Street ® Fort Lauderdale, Florida 33309
Phone: (305) 938-4400 @ Fax: (305) 938-8900




CLIENT:
PROJECT

LOCATION:

DATE:

Est 1959

FLORID

>

TEST BORING REPORT

Williams, Hatfield and Stoner
Key Biscayne Storm Wtr. M.P.
Key Biscayne, FL

462 Ridgewood Road

8/11/93

ORDER NUMBER:
BORING NUMBER:
DRILLER:
WATER LEVEL:

TESTING & ENGINEERING, INC.

930666

3

Bruce Hill
3.5 Feet
S.P.T.: 140 b HAMMER; 30 INCH DROP;
S.P.T.: 2 ft SPLIT SPOON SAMPLER

ft

DEPTH
’

VISUAL CLASSIFICATION

LAYER
THICKNESS
ft

HAMMER
BLOWS
on SAMPLER

HAMMER
BLOWS
on CASING

ELEVATION
Unknown
ft. M.S.L.

Brown and Tan Medium Fine Silica Sand.

5.0

Hol Low
Auger

Tan Medium Fine Silica Sand.

4.0

10
11
12
13
14
15
16
17
18
19

Grey Medium Fine Silica Sand.

11.0

PAGE 1 OF 1

The above lest boring was conducted in accordance

with AS.TM. designation D- 15686

877 N.W. 61 Street ® Fort Lauderdale, Florida 33309

TEST TERMINATED AT 20.0 FEET

Phone: (305) 938-4400 @ Fax: (305) 938-8900




Est 1959

L ________________________|]
FLORIDA TESTING & ENGINEERING, INC.
TEST BORING REPORT

CLIENT: Williams, Hatfield and Stoner ORDER NUMBER: 930666
PROJECT: Key Biscayne Storm Wtr. M.P. BORING NUMBER: 4
H Key Biscayne, FL DRILLER: Bruce Hill
LOCATION: East Side of 630 South Masnata Drive WATER LEVEL: 3.5 Feet at 12:25 P.M.
: S.P.T.: 140 Lb HAMMER; 30 INCH DROP;
DATE: 8/11/93 S.P.T.: 2 ft SPLIT SPOON SAMPLER
DEPTH VISUAL CLASSIFICATION LAYER HAMMER HAMMER ELEVATION
ft THICKNESS BLOWS BLOWS Unknown
ft on SAMPLER | on CASING | ft. M.S.L.

N Tan Medium Fine Silica Sand Hollow
1 with trace of Silt. Auger
_2
_3
A
_s 5.0
. Brown Medium Fine Silica Sand
_6 with trace of Marl.
_7
8 3.0
N Tan Medium Fine Silica Sand with shell.

9
__10
o
T :
13
T 1
_ s
_16
a7
18
19
20 12.0

PAGE 1 OF 1 ) TEST TERMINATED AT 20.0 FEET

The above test boring was conducted in accordance

with A.S.TM. designation D-1586

877 N.W. 61 Street ® Fort Lauderdale, Florida 33309

Phone: (305) 938-4400 ® Fax: (305) 938-8900




Est 1959

L]}
FLORIDA TESTING & ENGINEERING, INC.
TEST BORING REPORT

CLIENT: Williams, Hatfield and Stoner ORDER NUMBER: 930666
PROJECT: Key Biscayne Storm Wtr. M.P. BORING NUMBER: 5
: Key Biscayne, FL DRILLER: 8ruce Hill
LOCATION: 190 Island Drive, South Side of Road. WATER LEVEL: 6.0 Feet at 10:35 A.M.
: S.P.T.: 140 b HAMMER; 30 INCH OROP;
DATE: 8/11/93 S.P.T.: 2 ft SPLIT SPOON SAMPLER
DEPTH VISUAL CLASSIFICATION LAYER HAMMER HAMMER ELEVATION
ft THICKNESS BLOWS BLOWS uUnknown
ft on SAMPLER | on CASING ft. M.S.L.
i Brown Medium Fine Silica Sand. Hol low N
=1 Auger
_2 :
_3 .
4 4.0 N
- Grey Medium Fine Silica Sand with Shell. N
5
—6 B
-7 B
_8 _
_9 -
10 N
-n N
2 -
_ 13 B
_ % -
_1s -
T -
T 7 N
T 18 _
T 19 _
20 16.0 -
PAGE 1 OF 1 TEST TERMINATED AT 20.0 FEET

The above test boring was conducted in accordance
with A.S.TM. designation D-1586

877 N.W. 61 Street ® Fort Lauderdale, Florida 33309
Phone: {305) 938-4400 ® Fax: (305) 938-8900




Report of Usual Condition Open Hole Percolation Test

Project Name
Client:

Project Location:
Test Location:

Soil Description:

KEY BISCAYNE S.W.M.P.

WILLIAMS, HATFIELD & STONER

KEY BISCAYNE. FL

Test Number P-1
Project Number: 930666

Tested-By
NORTH SIDE OF 150 HARBOR DR Date Tested

BRUCE HILL

AUGUST 11, 1993

0-1 TAN SAND AND LIMEROCK
1-4 BROWN MEDIUM FINE SILICA SAND WITH TRACE OF ORGANIC
4-15 GREY MEDIUM FINE SILICA SAND WITH SHELL
Remarks:

[FEE N

Water Table below existing grade
Test Depth
Diameter of Tube is 6 inches.

35Ft
15 Ft

1 5.00 11 2,28 21 2.00
2 4.00 12 2.25 22 1.75
3 3.25 13 225 23 1.75
4 3.00 14 2.25 24 1.75
5 3.00 15 2.25 25 1.75
6 3.00 16 2.00 26 1.50
7 3.00 17 2.00 27 1.50
8 2.75 18 2.00 28 1.50
9 2.50 19 2.00 29 1.50
10 2.25 20 2.00 30 1.50

Stabilized Flow (gal) 1.65

Hydraulic Conductivity 0.049994 x 10~ CFS/FT'-FT HEAD

(K)

INSMART\GEOTECH\9308'\WHO0666P1.SAM

FTE

Est. 1959

FLORIDA TESTING & ENGINEERING. INC.




Report of Usual Condition Open Hole Percolation Test

Project Name  KEY BISCAYNE S.W.MP. Test Number  P-2

Client: WILLIAMS, HATFIELD & STONER  Project Number: 930666
Project Location: KEY BISCAYNE. FL Tested By BRUCE HILL
Test Location: EAST SIDE OF 525 ALLEN DALE Date Tested

ROAD

AUGUST 11, 1993

Soil Description:

0-3 TAN MEDIUM FINE SILICA SAND WITH SILT
3-1%8 GREY MEDIUM FINE SILICA SAND WITH SHELL
Remarks:
1. Water Table below existing grade 3 Ft
2. Test Depth 15 Ft
3. Diameter of Tube is 6 inches.
1 4.00 11 0.50 21 0.25
2 2.25 12 0.50 22 0.25
3 1.50 13 0.50 23 0.25
4 1.00 14 0.50 24 0.25
5 1.00 15 0.50 25 0.25
6 0.75 16 0.25 26 0.25
7 0.75 17 0.25 27 0.25
8 0.75 18 0.25 28 0.25
9 0.50 19 0.25 29 0.25
10 0.50 20 0.25 30 0.25
Stabilized Flow (gal) 0.25
Hydraulic Conductivity 0.008675 x 10° CFS/FT*-FT HEAD

(X)

['SMART\GEOTECH\9308\WH0666P2.SAM

FTE

Est. 1959

FLORIDA TESTING & ENGINEERING, INC.




Report of Usual Condition Open Hole Percolation Test

Project Name  KEY BISCAYNE S.W.MP. Test Number P-3
Client: WILLIAMS. HATFIELD & STONER  Project Number: 930666
Project Location: KEY BISCAYNE. FL Tested By AVERY YATES
Test Location: 462 RIDGEWOOD ROAD Date Tested AUGUST 12, 1993
Soil Description:
-5 BROWN AND TAN MEDIUM FINE SILICA SAND
5-9 TAN MEDIUM FINE SILICA SAND
9 -20' GREY MEDIUM FINE SILICA SAND
Remarks: T
1. Water Table below existing grade 3.5 Ft
2. Test Depth 15 Ft
3. Diameter of Tube is 6 inches.
1 2.00 11 1.25 21 1.00
2 2.00 12 1.25 22 1.00
3 2.00 13 1.25 23 1.00
4 1.75 14 1.25 24 1.00
5 1.75 15 1.25 25 1.00
6 1.75 16 1.00 26 1.00
7 1.50 17 1.00 27 1.00
8 1.50 13 1.00 28 1.00
9 1.50 19 1.00 29 1.00
10 1.50 20 1.00 30 1.00
Stabilized Flow (gal) 1.00
Hydraulic Conductivity 0.030299 x 10° CFS/FT’-FT HEAD

(K)

I'SMART\GEOTECH9308\WHO0666P3.SAM

FIE

Est. 1959

FLORIDA TESTING & ENGINEERING, INC.




Report of Usual Condition Open Hole Percolation Test

Project Name KEY BISCAYNE S.W.M.P. Test Number P-4

Client: WILLIAMS, HATFIELD & STONER  Project Number: 930666

Project Location: KEY BISCAYNE. FL Tested By BRUCE HILL

Test Location: EAST SIDE 630 SOUTH Date Tested AUGUST 11, 1993
MASNATA DRIVE

-’
pr— e —————— e, —————-- ... —————

Soil Description:

0-5' TAN MEDIUM FINE SILICA SAND WITH TRACE OF SILT
5-8 BROWN MEDIUM FINE SILICA SAND WITH TRACE OF MARL
8-15 TAN MEDIUM FINE SILICA SAND WITH SHELL
Remarks:
1. Water Table below existing grade 3.3 Ft
2. Test Depth 15 Ft

3. Diameter of Tube is 6 inches.

1 5.50 1 3.25 21 2.00
2 5.00 12 3.00 22 2.00
3 5.00 13 3.00 23 2.00
4 5.00 14 3.00 24 2.00
5 4.50 15 275 25 2.00
6 4.00 16 2.50 26 1.75
7 3.75 17 2.50 27 1.50
8 3.75 18 2.50 28 1.50
9 3.50 19 2.25 29 1.50
10 3.00 20 225 30 1.50

Stabilized Flow (gal) 1.78

Hydraulic Conductivity 0.053781 x 10° CFS/FT’-FT HEAD
(K) '

[:SMART\GEOTECH\9308\WH0666P4.5AM

FLOND‘A-TES'TING & ENGINEERING, INC.




Report of Usual Condition Open Hole Percolation Test

Project Name 'KEY BISCAYNE S.WMP. Test Number P-5
Client: WILLIAMS, HATFIELD & STONER  Project Number: 930666
Project Location: KEY BISCAYNE. FL Tested By BRUCE HILL
Test Location: 190 ISLAND DRIVE - APPROX. 15" Date Tested AUGUST 11, 1993
SOUTH OF ROAD
Soil Description:
0-4 BROWN MEDIUM FINE SILICA SAND
4-18 GREY MEDIUM FINE SILICA SAND WITH SHELL
Remarks: -
. Water Table below existing grade 6 Ft
2. Test Depth 15 Ft
3. Diameter of Tube is 6 inches.
1 8.00 11 315 21 3.50
2 7.00 12 3.75 22 3.50
3 5.50 13 3.50 23 3.25
4 4.50 14 3.50 24 3.25
5 4.50 15 3.50 25 3.25
6 425 16 3.50 26 3.25
7 425 17 3.50 27 3.25
8 425 18 3.50 28 3.25
9 425 19 3.50 29 3.25
10 4.00 20 3.50 30 3.25
Stabilized Flow (gal) 3.30
Hydraulic Conductivity .  0.064339 x 10~ CFS/FT-FT HEAD
(K)

[\SMART'GEOTECH\9308\WHO0666P5.SAM

FTE

Est. 1959

e ———
FLORIDA TESTING & ENGINEERING, INC.
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INTRODUCTION _
We have performed a geotschnical study for the proposed storm drainage basin and well system

for the Village of Key Biscayne, Florida. The purpose of the study was to: 1) obtain subsurface
site information in the vicinity of the proposed drainage basins and the general Village area, and
2)' evaluate lhe resulls of the investigations and develop appropriate foundation recommendations
for the proposed construction. Our work was done in general accordance with our
19 November 1993 proposal, and subsequent writlen authorization by Ms. Linda Bell of Williams,
Hatfield & Stoner, Inc. given on 30 November 1993. Our understandmg of the proposed prolec[

is based on information fumished by and discussions with Ms. Bell.

PROJECT DESCRIPTION
The proposed construction is to consist of a drainage basin and well system installed within the

Village of Key Biscayne. A series of drainage basms with deep wells settlement tanks catch
basins, and associated underground piping are to be cons!ructed E!rainage basms and tanks are
lo extend about 9 ft to 10 ft below existing grades. The pipe is to be either 18in o_r 24-in-dia
corrugated bituminous coated steel or aluminum with invert about 5 ft befow éxisting‘ grades. No

change in existing grades is proposed.

217

The existing grades within the roadyvay "right-of-Way" typically range from about el +4 tb el +5.5.
Based on our review of historic aerial photographs on file at the Dade County Building and Zoning
Department daling back to 1993, no noticeable significant changes in the existing shoreline or
general Village topography appear to have occurred aver the past 30 years.

SUBSURFACE INVESTIGATION

Field lnveStigatlon . )
A field investigation consisting of drilling 12 borings was performed on 13 and 14 December 1993,

The borings are idenlified as B1 lhrou?gh B12 and their approximate locations are shown on
Figure 1. Borings B3, BS, and B9 wers each drilled to a depth 6f 30 ft, and thé remaining borings
were each drilled to a depth of 20 ft at general locations laid out by Ms. Bell. All borings were
drilled by TMD Services, Inc. of Port St. Lucie, Florida using a Mobile Drill B53 All Terrain Vehicle
(ATV) rig under the full time inspection of our Slaff Engineer, Mr. Tony Nichlany. ‘Complele
underground utility mark- ouls were ordered from Underground Notification Center Liaison for

13
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Excavalors (UNCLE) and performed by others prior lo drilling any of the borings.

Standard Panelralion Testing was done continuously in the upper 10 /t, and at 5 it inlervals
thereafter in 2ach boring. Standard Penetration Resistances, M-Values, along with classifications
of the racovered soil and rock materials were recorded on field boring !ogs. Copies of these lags
are given in Appendix A, Represenlative samplas werza taksn from the borings and shipped lo
our Geotechnical Laboratory for confirmation of field classifications and teéiiﬂg. All boreholes
were backfilled immediately after completion. :

Laboratory Investigation

All soil and rock samples -vere visually examined and classified in our Geotechnical Laboratory.
The laboratory investigation consistad of 29 natural water content (ASTM D-2216) s0il index
property delerminations. The laboratory test resulls are summarizad in Appendix B. P

SUBSURFACE CONDITIONS
Based on the borings drilled for this study, the generalized subsurface conditions at the project

site consist of five strata. They are, in descending order: fill; intermixed sand, silt, and peat;
shelly sand; limerock; and sand. Boring profiles showing the generalized subsurface conditions
are included as Figures 2 thraugh 4, respectively. The following dascribes sach stramm and tha

observad groundwaler conditions,

Fill {Stratum 1)
The fill stratum generally consists of fi
proportions of silt. Its thickness ranges from aboul 1 f 10 & ft, and averages about 3 ﬁ thick., N-

ne sand with some limerock fragments and varying
valugs ranged from 7. blows/ft o 32 blows/ft, and avaraged 18 blows/ft.

Intermixed Sand, Sit, and Peat (Stratum 2)
Below the fill, a stratum of intermixed sand, silt, and peal was found at elevations ranging from

about el +3 to el -1. N-values in this stratum typically ranged from 2 blows/ft to 7 blows/ft, and
averaged 4 blows/ft. Nalural water contents typically ranged from 31% 1o 383%, with the high
natural water contents measured in samples containing higher proportions of peal. In lhe genaral

Village area, the thickness of thls stratum was typically found to range from about 3 ffta 5. In

2
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borings B1 and B2 drilled on Mashta Island, it was found 1o be about 17.5 ft and 14.5 f thick,
respeclively. This stratum was found to be 8 f thick in Borirrg B3 drilled on the westemn adge of

the Village near Hurricane Harbor.,

Shelly Sand (Stratum 3)

The shelly sand stfatum was found al depths ranging from about 4 ft to 11 ft (about el 0 1o el -6)
below the grdund surface in the general Village area, It was found at dépths of about. 19.5 ft
'(a.bout el -15.1) and about 1?.5 ft (about el -13.1) in borings B1 and B2, respectively drilled on
Mashta Island. Based on borings that penetrated this'stra!um, its thickness was found to range
from about 10 ft to 16 ft.  This stratum is generally medium dense, with N-values typically ~
ranging from & blows/ft to 33 blows/ft, and averaging 23 blows/ft.

Limerock (Stm@_m 4) _
The limerock stratum is light tan to white oolitic limestone of the Miami Formation and was found
in borings B3, B5, and B9 at depths ranging from about 19 ft {o 22 ft (about al -15) The
remaining borings were termin,at'erd, above this stratum. Based on the hﬁo borings that penetrated
this straldm, 'the .limerock_ was found to range in thickness from about 7 fi to 9 . This stralum
is m'oqerately to well cemented with meaéured N-values ranging from 12 blows/ft o 34 blows/it,

and averaging 23 bloyvs[ft.’

Sand (Stratum 5)
The sand stralum found in borings B3 and B5 is comprised of loose to medium dense light gray
lo green fine sand of the Fort Thompson Formation. Two N-values in this stratum measured

8 blows/ft to 14 blows/ft,

Groundwater _

Groundwater levels were ﬁrst_ found in the borings at depths ranging from about 3 f to 6.5 ft
(abo_u'l el -2.5 to el +1.5). The lower groundwatér levels found in selected borings are not
expecled o reflect the overall groundwater leve! within the site area. Rather, the groundwater
level wilhin the si!é area is expecled to be typically found at depths between about 2 ft to 4 fl
(about el +1 to el +2) and to fluctuate with the tide in the nearby Biscayne Bay and Atlantic
Ocean. The latest Flood Insurance Rate Map (FIRM) number 12025002_81H‘(pane! 281 of 575)

3



affeclive 20 January 1993 indicates the 100 year flood level in the project sile area varies from

al +9 o 2l +12.

FOUNDATION EVALUATION
Potentially compressible soils were typ:cally fourd within about 6 ft to 9 fi below the ground

surface in the general Village area, and to as deep as about 19.5 ft in the Mashta Island area.
Based on our review of historic aerial photographs, the existing Village of Key Biscayne does not
appear to have had signfﬁcant changes in shoreline or topography over the past 30 years.
Therefore, the compressible soils haye been consolidaling for over 30 years under the eiisting
overburden. Due lo the presence of organic matter, long-term compression of these soils is . -
expecled to continue at a réducéd rate in proportion to the logarthm  of time. This is known as
secondary compfession Based on our axtensive experience concerning the long-term
compression charactenshcs of srrrular soils, we anticipate the future compression of these soils
over the next 30 years would be about 0. 5 inch o 1 inch. This seltlement Is due to continuing
secondary compression presuming no new fill is placed to raise grades in the arsa of the
proposed construction. This magnitude of future settlement is expected to be within tolerable

limits for typical storm drainage construction.

Since the propbsed drainage basins and tanks are to extend to about 9 f{ to 10 ft below existing
grade, the potentially compressible soils of Strarlum 2 would likely be removed in the mass
e_xcévatioh work done in the general Village area. At drainage basin and tanks installed on
Mashta Island and along all pipe alignments, these soils would likely exist below the normally
required excavation depths. Since the mass excavation would result in a reduced stratum
thickness, fulure settlements due to continued consolidation of these soils are expected lo be
minimal during the design life of the proposed construction. Although future settlement could be
practically eliminated if all the Stratum 2 soils were ramoved, this is not considered necessary or
practical. Removal of these soils to 2 ft below the pipe or drainage basin/tank invert (or to the
“underlying shelly sand stratum, whichever is fdund first) and replacement with 3/4-inch erushed

stone is expected to be satisfactory,

FOUNDATION RECOMMENDATIONS
The proposed drainage structures and pipes may bear on proper bedding placed on the

o+

4
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excavated subgrade after performing Stralum 2 removal as discussed the following crileria. In
areas where soil of Slratum 2 is found at the proposed drainege basin, tank, or pipe subgrade
levels, this soil should be removed to a depth of 2 fl below the invert level, or lo lhe underlying
shelly sand stratum (whichever is encountered first), and replaced with 3/4 inch crushed stone,
The drainage basms and lanks should be placed filled with wa!er and allowed to sit for at leasl
3 days before pipe connections are made. In areas where mass excavahon results an the
Stratum 2 soils being completely removed at the excavation subgrade Ievel a rmmmum of
6 inches of 3/4 inch crushed stone may be used. No other special procedures would be reqmred
To minimize the excavalion area and to maintain a safe and stable excevalion we recommend
sheeipsles be used for the installation of the dramage structures that are to extend 9ftio 10/
below existing grades Trench boxes may be adequate for drainage pipe trench excavation
support in aréas where excavatrons aretobe 5 ft below exrshng grades. If no lateral suppons
are used in the excavatiéns, the excavatron sides should be s!oped rn accordance with all

app!rcable safety codes and regulations. -

A%

The excavated Stratum 2 soils should be immediately loaded and trucked off-site, and not Jeft on-

site in stockpiles._lno:ganimgmnulaesoﬂ&excavﬂ@duﬁng«the_maseexeevaﬁon—werk—earrh&

reused as compacled backfill. All necessary backfiling work should be done in properly

‘dewatered excavations. The backiill shouid be placed in maxrmum 8-inch- thrck loose lifts and

compacted using a suitable hand operated vibratory comp_actor to at least 95% of the
material's’ maximum dry density as determined by ASTM D=1557. " If dewatering is not
accomplishied, 3/4 inch crushed stone should be used as backfill to the water table. A layer of
filter fabric, such as Mirafi 140N or equivalent, should be placed over the crushed stone and the
remaining trench should be backfilled and compacled as recommended above.

CONSTRUCTION DOCUMENTS AND ENGINEERING !NSPEC’TION

We should review the project construction documents to assure the recommendations given
herein are properly incorporated. We also recommend that all excavation and backfilling work
be inspected. and tested by a representative of our firm. Our inspection is  an integral part of
the recommendations given herein, and is necessary lo maintain the continuily of our

&

responsibility on the project.
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LIMITATIONS
The recommendations given in this reporl represent our bast angineering judgement as to ths

appropriate foundation system and associated site preparation procedurss for the proposed
construction. Any changes or revisions in the current development plans may have a significant
impact on the recommendations given herein. These changes or revisions (if any) must be
immediately brought to our attention such that the appropnateness of our recommendations can

be evaluated,

Due to the presenca of organic soils and the fact that cerlain special site preparation proceduras

are required, our coentinued involvement aon the project, including our review of the project --

conslruction documents and full-lime inspection during the work, is nacessary for us to assume

any responsibility for the recommendations given hereln

L SR s ok o T



v [ Y —t

i

v

g

#t{é WILLIAMS, HATFIELD & STONER, INC.

CAAHDOH *AAK

TN
ST

R A et me mm e gt g an

Iill

MM ey
v FA P (LT
oy jeImE £
- HE e B EETRCSS
S o B2 S
O e S e e EE7AXS)
e ] ] 0

'i-7 LaZ . — SEA_vew

9, “.‘llll_llll alo) I[HIIIII" %
O D

’

] z

] .

3 w

Q

(<]

)

s

B

| _ | <

& (T T TR T -

AL O TITI -
e | OO @) (T LR LT,
( TTITITTITITI)s
Lo var__ewo  om J&

= I

CLTTITTTITITS

5 T

o (IS

NS
& ?:" 2\ " ._'
) " ‘a‘ C T TARELLE OO
<5ty UL
o ZE o
+ CITY LBUTS AT HORTH UINE OF BAL DAGGS STATE PARK

VILLAGE OF KEY

BISCAYNE, FLORIDA

NOTES:

1. ALL BORING LOCATIONS ARE APPROXIMATE,
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APPENDIX A

BORING LOGS
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i %=EF”  Engineering and Environmental Szrviczs, Inc.

LOG OF BORING, &1 SHEET 1 OF _=
|
*RAJECT D S jr{g;f/;f/,,ﬁ;{ Y GELL ez PHW.EM Ho- D250,
ICATION ) ELEVATION AND DAT
| Jc My& a//f"cy Cﬁ.'s’a&ryaé; A _ ) Am&m. el, + 4,21
' DQJLUNGAGEN.'GY T/ ‘./:“’/I/IE':"J; = | éazgfrzf;;rio 12,14y 2, | PATE FiNISHED iz, A Ay e
2 p il o COMPLETION ‘
| TR ot cilL e ATV Big, T 20 04 ™ ot fond |
’ SZEAND TYPE OF BIT Z’.Z% fin f TRsitds Gl sve ®ali™ NO.SAMPLES  |oist. ;7. (unoist. — |come -
CASING ) PRI L 100 INUEY o CASIN G WATERLEVEL |rist =' [compr. — |z4um .
‘I C.-I-SI-NG HAMMER | weigsr - ,°“°" = FOREMAN TN Mﬂ-_ﬁ,ﬂu
SMPLER 2 2 2. 4. Saty Sosonq INSPECTOR
SAMPLER HAMMER |wesnr /s10 4 |omor  7e>, Yo Wil
1 " [oepmH AT &
SAMPLE DESCRIPTION HOHERN il
scaE| 3 B3 BISY  ummeeme o
= A Luprall /2 im =z %
: i ¢ . : 1 : — ﬁ bj .’?‘-—B .
= T il f-m DiNp gUMBRCe = T {1 (S) ), |32 Sevanp le 1 ol
b ‘ -~ - 5 - T
f—1e ] 2 L -
= _ ~ J4d \
f Gwzv1 _&-‘rlw‘l‘ﬁrj ALT, Ham@méﬂnd - = \‘}\" A 2
e s — S — - 3 o I ?j\ 9 ) I CE:(J‘-./’N_&;-I-(_ iy 'r'f.mi{-
) Ooa retr ,:/" R C{.!.".. f:'./:.' ._l:}; — 7 .2;’ rlj I
s Wau‘lﬁrm? (—i‘bw& L =P L 11
z =
o Torn an Ao TANDmrd LT, |- 8 i p. e 3k sk
: ) — o - 1y 432
H !‘\-‘-G’it.- ch'f {-r.:,,qw.'fd,«; - 5 ~ L ﬂl‘f 2, 14 %F
o ] E_ 8 _: & -
g éru,\alll«»{ W’?’&MD. - ; 1
- frace hells e . 8
= oot T o=t sl Ql 4
L ol (2
ow— mb— Sl ol ™
~ Darle bvewn 6179\-00-.-. HEAT =~ 8 - ‘% L
—’E Grey ’7‘/\&‘“/] f"uf?ﬂN Darddwlbies, £ 43 z
P Eﬁr i I ‘ﬁ S Q ?f 4
E M (o =% N
: Goreny el (Tw'u::_ SAND - 4 =
f rcr\ /] - . 3& 1
he: — 10 — . y
- - - 2= 1, PLIVERLS
H ~ = 3 - k l
! — 11—
[ y — 12 — .
-_- E § 1,
; —~ 13
| N T o
7 G‘araul »'—,-\U"/‘ (:wu_, SAND = ] Jf i B |
- S — 1 8 t
: g %’TC(C—K. ‘f'op]'(:‘.'[r?('_l’"a G’U\.‘\C’k ’S{L{Z ]L’:’ - 14 j § f\ f‘) CE3=-14




1 z Langan :
Engmeenng and Environmental Services, Inc.

T ssivo._coamos | | LoG oF BoRING MO, B

DATE _(%-14,%2 - B SHEET £ oF z

I! | N l H PAMELES REMARKS
| 7. DEPTHI T, [ i .
. SAMPLE DESCRIPTION . |scaLe ‘g g 5 gg £ fuLLma o, ?EGB”LSS?‘ES,E?
I"‘ - = %l& e',gv’lJ'd-ﬂuﬁ—ﬁl
H R
= v
-_:_ E—'I@ - p Py
'E Ca - Aﬂh’k—(ﬁwﬂw'{,:“‘ e TAND - - & Ay 7 -
= ! amd (iborog PEDT, brewce she ;:"a)_: AN B |
1: C-smu‘ bw“q (—'w.:_, ‘;f;l\JDV E - . % = :
E BoeiNG ree iiNsrets @ a{ z.o(i: : D’,—wu_%. i haLc, w\i',-‘

awill &y B—w«a\s uF.—an\Lch m

Ly

LETTTITTTTT T II'
[T

'l;i_illl‘_l—!illlllllll"!llllltl [ |Lﬁ'|n

{111

—
[

#
i

[lf'llllll]ll'f_lll’lll‘IlIflllil-lll:lr'l'l'lII'll"llllrll

H|'lill.|lIlj,.illili‘ll‘llllll'lllllillllllll

CFS-18

i

AT g

o




}gm Langan
[ sy €nginzearing and Environmental Servicas, Ine.
LOG OF BORING '5"2

SHEET 1 OF _Z&

! o s k3
[pno.h.-cr /ﬁ/@/&ffd J’r@%ﬂé{;ﬁffﬂﬁf%ﬁf T ey PRQJECT MO, (55.,2570/-
LOCATION > ELEVATION A
_ Kttlpe o ALy dgircawg o " mwmﬁppﬁw, el + 4.4
LUING AGENCY : - : AT Firis p
[+12]] M [47/ J?Q/W:‘ahcz;c. . :'I.-;lfiTARTVEDI L;’f&'}/{?? DATE FinisHED l:,’?"; ;-‘:.'1,
LLING EQUIPMENT - o] ET £
T o pei. @5 47V Clon i Y i T toovdh
! SIZE AND TYPE OF BIT 27/&. e & IRICoNL 2L =lin NO.SAMPLES | ousr. {[| |unbist. — lcome —
CASING DRI _ING MUD IN U eF cAS e, WATERLEVEL |rFinst 20 [coMPL o | 24nm, _
CASING HAMMER | wergur — jomoe FoRgman
i SAMPLER 2 5 0.4, Satx Socon T :
SAMPLER HAMMER [weewr oo 4 = NEPECTOR Nicu Lang~
- SAMPLE DESCRIPTION sl 4 I LT TN AHEMARKS =
| SCALE  g[e[2]% Qg‘g (CASING BLOWS, P LG .
| —— - ‘ - - baad) . _
= Cames wilh di~ bpaal | AT
— ' o =% P & ﬁ 2 1%
H' Touh (el “Z8ND> witl. V'Odlr,\‘v'a(,[,meu}g, - 44 < pia e de
M [ Fvacl vooks - 5 ] Q__ o
f' ' — il g 4
: P B 12 .
= - — &~ R $ N w | Tompie s ek
: = 2 it f:- o #:n:;';/“ '-EL: A i b i
j ]: C.ar.%{.v\ "Jl\f‘/\ \-144 Lzl - - \?1\ 7
— 4
-] — " o
. Eairivin, ) P el sand 5 0|41 !
E 5.. 8 _: {
h = . I
b — —F e !
i = T 0|k s N
i Detr e Provan (—i !r_s.,_,--ng, F#AI" I -] ]
- P .
H =3 : : ’
! i Ve Do L. = - Jin|dla] 2
-] | e A (:\m:u:rr: EAT = a - ‘ﬂ bq a 5
1 - z
| — 10 —] 2
i E 3 ~
| — 11—
§ - _— ___:-:_12 _: C[AMM;c m alvala n-(wn.»(
4 & - brom imcueace va voic A vollw
- | ] J)\\.WCC .;,l,,‘,“(’s.
S
o - .- ‘& q a
E Garey) Toh- 1ot QWL‘?&MD,WLS'\WT — 14 —] ) Q N ci !
1230 | vva Vem é‘lﬂ eire, - 3 : GES-16

|




] J — Langan
. Engineering and Environmenial Services, Inc, i
! .

LOG OF BORING NO. &-=

, JOB NO. Lp251201 i

. b 7 y
' DATE _tzAd %= L o SHEET z_OF 2.
T - g TH[FTEpEES REMARKS
; : DEP i @ -Hﬁ
. SAMPLE DESCRIPTION SCALE g £ g g@ § 12531#(*;63%3%33318;&%%?

_“m
|

|~|‘-l-_'|'l'|ill'l]|i—7|—1tl-l_l‘-‘ﬁlli .

&

I‘I‘Illll‘l-tl

e v -‘—-"‘m..h IV f/.f rm’
ACE ynﬁﬂ r

Ya\\a/ \m\- adwanet @dsn

RS

N
1111 lllll]'llll.!ilil

3
- ST B|T74
i S,

éamvl ‘:-'»-dl»] @ru..-%tdt:’ g

o=
(RN

ll‘ll‘llllll.lif‘:ll

S
)

L l f1ig

pacdef-ill ole. with et
GUH‘\'v‘G‘\‘a U aoth'an

Drene TeewmnateEn @ d =zé (."l-

i
lllli!ﬁll

]

T‘Hn"rr-illrrmlITT‘r"llsT'rrlunrtn

Lt b3

—

Ll
LY

]JI’IIII'I[FI'II['I'IIll'f!ll'l'llllllI'l!I'I'llII?IIIJJI!I[II!II!!I

lIlIIIIl,lllil»llllllllli:,lllll-lllllllilllllIlill.lll'llllllllll

GES-17

WAV Dy B9

o }“




ok

| § — Langan
%

|

Zngingering and Environmenlal Sarvices, Ine, 2

LOG OF BORING

SHEET 1 OF _=z

PROJECT O, 6‘925_70/

' [ PROJECT S S LG Gt Al flzs LU

LOCATION mf 5 d,/",é&f, ._/f-,'s'acryw-‘i Az

SLEVATION AMD DATUM I
0w, . el 44, ]

ontLLmé AGENGY //;7 74 ﬁ/wz-p_c Zire,

DATE 5TARTED /. DATE FINISHED L.
ALY ‘2 s

CANGESUPUENT | Ll DULL PBF ATV 2aca

COMPLETION DEPTH ROCK DEPTH .
D LL

20 [\

NO.SAMPLES |oisT. jz.  [uwDisT. — |come —

|szEaNoTYEOF BT 2 Tl ba f ThicoNe rtlmz mir
CABINE RZDNT MO INUED ¢F CoSING WATERLEVEL st S jcome — |2mn
CASING HAMMER WEIGHT - . fome . N MAZ TR
SAMPLER 7 5 2.d. Satx Sosar P
SAMPLER HAMMER |wewanr <245 4 [omoe Tz TONY ML A
1 , : SAMPLES | .
. DEPTH| ¢ ,TE[2x = N REMARKS
¢ SAMPLE DESCRIPTION SCALE § 2 = E%E "i?:- (DAILLING FLUID, DEPTH OF CASING,
7 . g & g é wa X ~ CASING BLOWS, FLUID LOSS, ETC)
4 CNophaltzen - L B A T
| 5 bghbelnin S2MD & Unts Eose | S A o _..__-"-j-':r'\.;ﬁ,_.._'r caseehd E L it .
7 . - ' b E Tt i 'i:i: 2. . 16 A m":xlx’.v.:».\ ' e
£ Grey<ilby (L FBND some gt E | 3 5 Sywnple. i Ay
- — 2 ] c >
! ;E' T:f.‘.*‘av-\,{-r._,’:i b ’yfﬂ il 5’:‘-1‘4‘3’ E E i - i
= Hace a«{‘— réely, Hj.l mentz — 3 — ‘?{ £ o9 G | i S
N L = il o~
45 > = 1o
3: ' = de =< '
- Grey (e zamday 2T - o I
E h f m A0 alyd o A %F!rc, 15 Wk,
. — — 5 T a|% =
7 Do le-lpmmin f-“omvs Fear = JR [
;g: S
. . : - 5 A |
T [Dasrle -broun (‘1“2’“"“5 =N = " =] ﬂ. :f\ S |
i il “sovadd P 7] ~ 1{
: BT |
-3 |
k S b an
senaie fas B ] ]
ol A= PRI
[ Ta’mmc»h-qrut 'vlu:,“q (:3“‘5 DD — 41 ]
e "_10 i
5 e peal (hers <Ja Iooreraicin 4oLt ,:,,,;{'..w.-l
i = 3 ] B R
5 = Ay
f — 12 —
’ . = ] Clw.mv\c, m(érrw{ ﬁrm Juereact
o _— — — b a—— L - i \
- o 2 Yhfa.ic/a{- roller bitt e nee
] — N & 2 ol 'xz,m (3}-.
’_: Canle G(;GU[ DL‘G/“.L\ Fm DA MND T . ? ks 4 I 5
T ekl RURUR ; 6E3-13
2372 - 4 :




ii Langan
I Engineering and Environmental Servicas, Ine.

V- seais: csise - LOG OF BORING NO. --=
DATE __12/\d fro% | | ’ SHEET _Z OF »
] | | D PTH PAMPLES | REMARKS
-.SAmPLE_DEQCHIPTION S’g ALE § g E §§§ {DAILLING FLUID, osnl;\;oﬁcasma
: ; ! 1 El g a3 CASING BLOWS; FLUIDLOSS, ETC)
, l-_— - : o M:?dc.va,l-c, A | ’lmr:(
(i Feq
= 17
13, RN =
__ 7 : ‘—'l& )
- :..wco dacll Lh{, ““"(.MD = b 2
13 bmcc ﬁ:ﬁb“‘ _ L o n &l 5 .
= E E 2 3oa%a ™ :
ER Tesid [«’Hc; umazwc =35 = :
] - <] Ma devate i lli )
: L 20— Shc‘l«\‘;— chalkte
£ St
;':‘ _ 277 7
K : B J £
= Liqht -l colibic Ukzecce F o 40 oA é s
£ - Z
] — 1% = — -
E E Modevate diri Lt
= 547E Chmkﬁﬂ
'H . '
j T 4 -
- . :
i: Gvu,\bm@u. SAND , soML — 29— ¢ j ] Z 5 ,
b Ceimentke d Sand = = “l 5
!— o - o0 ‘/l -~ i : w : 4 - ';
1 T TR AT b s L 5 (’i“ hele urth dﬂi*'*’-‘-'ll‘rﬂ
= e ’Jlom f:uv'ws;‘ ::-o'WlF{.{,no"h.
] - -3 CES-19 ’ .
4234 - g




| § — Laaligan
¥ Enginaering and Environmental Sarviges, Ine. g _a
LOG OF BORING

I'-w
L SHEET 1 OF _=

] PAOJECT DY st 4@”46{/%/4 GlELL [aurmsey]| RO HO. EOz570,
ELZYATION AHD DATUM
| LOCATION Mfd a//(&y égfircque. s ‘ Ap‘pv-o'x. el + =2
' ' DATE 3TAATED i | oatermvisnen A
1| DANLING AGENCY /4/;‘-7 / J;'a/ s E'c" ' Z:;:: | i | . - l?-/f-’l/é"za- Tadldny
DAILLING EQUIPMENT Mf;f%ii.-g T COMPLETION 052 & nackoERT o b fovend
; ) SZEANOTYPEORBIT =2 7B im & TEMICN 290lie  ri-- | NO.SAMPLES |[owr Ml B . Bl
i CASING DRILLING 1AUE> INLI12D of Etetipds WATERLEVEL FIRSTGS fe[comrL - | k. o
. ] CASING HAMMER l WEIGHT = IDHG" - FOREMAN TN LLALTT g
‘ SAMPLER 7 5 D.d. Saty Sosor : i INSPECTOR
: SAMPLER HAMMER | weienr /oo Jomor 7 i bonye v -
a B (Y= 0] w1 e REMARKS
:- SAMPLE DESCRIPTION SgiLE ey g EEE ‘\&% (DRILLING FLUID, DEPTH OF CASING, ~
El3]| = 3283 N CASING BLOWS, FLUID LOSS, ETC,)
g L Pphatie 2 i -3 %
Z & = | =
' _I; ; Tar -f'?b!\lod'r UhBLoce e ] J’\' tQ 2) 4
: 1 E E 2
k: - S o2
u — . - 3 - "“ U\ 4 Jm:l? [ U\ v
} E Tan f‘l‘_a'f\fl'." ST e\ Sl e -] i‘i = -
i —~ -\ 3
: — 4 = |
" Dawle broun mﬂi.?"ﬁc SBND - 3§ -
T trace e sledls - 5 M4 2 7 Gople i esis)
iy SOND E % ) 2 N Al
] Om-u?i.'.[r\ b e ""‘] OND — dal |5 =
p Lo et 4-“. cw’alawu'.ry TAMA . 5 ) 7
f - dx [ [ 5 !
-~ ~ - : {
B = < d) ¥{Q lo = 7L % tar
- . ol f %S
: i; ¥ .5‘4_ ﬁw_/\ »ﬁ;\t‘—b\ FMI, ?ﬁND, ~ i I3 A Is
- Frace =Wiils o= - = 7
__: ‘ .:-.:_ g _: o & ’;}' ;2 LD
. vy shelly fine SMND R R A e
¥ \ 18 .. I
et =18
] — 11—
[ ) — 12 -
, — 13 — =
. = . - {" - . : : [ O 7 ]
' (,.dru/\ 'bL-Q/Ub\ (‘WL SAND :__14 — }3 \(: o % S CES-20
2} ' ' = -




| § — Langan
) EngheeﬁngandEnvhonmaanSenﬁce&tnc.

JOB NO._eOZ 512

LOG OF BORING NO., =-4

~ A

DATE :z.//m/éb SHEET = oOF =
DEPTH [ TaMPLES REMARKS
HNHEHEE
. SAMPLE DESCRIPTION SC:_ALE 3 & 38: g§§ tgﬁgﬂggféwg EES,B{?,;;"E‘."}Q‘,‘

-1 E E uﬁ-woulp-(, s ltwc\
]-5 — 1= -
E -7
¥
- e b
—] — 1A
- % = o o
= w ok S N %
— Gsv._w\ skell»l (:'i'm,_ SRND — A R[N ' 2.4
= g i
i 20— -
= BreiNG TERUWNAOTED D d - 2o (,- = Bl -1l| ole. N”w‘m,“
= il Gu}hh&‘% upoh \?m\lt\ﬁol%f!{l‘;?..v

L-

- dam—

4||~rr-r'na‘r‘ri‘nl"|‘r'|‘|ll_ﬁ'l|ll“l""l"ill

Lsri

——
i
(Y

i ey

2R5

[lllIlIlilllll'fll'.‘illllvllII‘HIIIII&II!IIIIHII

llllllll._ll:llllllllllIlll

uulriul_;||lflullllnhullnn|nnln:rlu‘nlnn

GES-21

[,

rd



i é""“’
[ >

111144311

nd Environmeanial Sarvices, ine.

; Enginzaring a _
_] LOG OF BORING E-5 SHEET 1 OF .2
i | prosgar /ﬂxl@/‘”ﬁffd J@W#ffﬂfé@f L e PROJECT HO, é;v’-"JZ\S')"C?/
LOCATION e
%%‘jd af(‘fdy ﬁ&aqug /"‘:Z ELWAT'ONAHDDATUHAPP?W. d. + %,’Za
DRILLING AGENCY /’:_47 / \_/,?a/y/},o,_;; Z;c. o;rfjgamso 124 /@ - DATE FINISHED JZ’f‘f'-.‘.- ,,h:
DAILLING EQUIPMENT (.9,6"1-5 i T — COMPLETIOM DEPTH - @l« ROCK DEPTH CL
R L - TV it » z|
! SIZEANDTYPEQF.BET =z 7)/%, e G TRICINE. fuoltizt e~ | NO.SAMPLES | oisT, ',@ UNDIST. _ |come
CASING Dl LG A I jumy 28 EAS MG WATERLEBVEL |FiAsT oo comet, — | zamn,
CASING HAMMER | weighr = DROP — FOREMAN ' .
] SAMPLER 7 5-4 S Fesoq i TENY iy
SAMPLER HAMMEH [we:cm- e roncn' _?e:?,,, . TWARREIIR *OTONY Nedcany
‘ N ey " SAMPLES 5
SAMPLE DESCRIPTION EIMEETIN REMARKS
- = BNy
. - SCALE] g 8 21883 § (CASNG BLOWIS, ey o
3 U Aol 2 e Hiiele = 37112
- J/,/*[xl-fpm M'%]JD.%*#V«L 1 = $ o ’7" 24
: !E VOQL hoﬁ 14 V‘/?‘- — b \D = 1 Z
es P I I
, 3‘5' Byown{rt SBD somL 5i |k - g« | &
b hace oi— roclk ('-rml.—v«t.w!-. 2 u by 3 . &
J el k1 e g A Denrpi. Gty
" s (oo ity LN £ T8 >
ad | o -
~ = I |
- s P -3
F _Da.vk.lwom ( wdﬂ_ﬁlufh“%f‘d‘f“"’t Ja ]| dlnl 2 [ .
; ~ e d\ !‘j - I 5 TIMAMTE 1L Mo
S| Pt sy SO, Frtod I N
f PR L -
4 wﬁwm%m% sz- ONDard - o s ¢
- lvace a‘-roa!- F\b&r% » -] B- @ 5 ¢ [
! ' 7 e 2 (1 G e s e
[ Tonish-Greu shelivy ﬁw_‘pauo sV E 3 | =] 7
— oo 4 -:ood f\lz’f"s = a8 ,
= = = e
'} Tawnish - c,wwl -:.\nz.lla.\ (-\M SAID Waer 5\\‘:_-_ —:T ‘lﬁ' 7
- amazd Paa; = 1 s o
- :. g ] m .:.' ra. 24
1 TPMN‘JACW-»‘%’“L\G m%ﬂ\lD - ! La . I“\‘
i tvaze silk = A RV
F e = ! f"’"’r:‘(’ f;r{il'\w‘;
! i e . '
- = ] }i
[ — 12 :
i 4 - - i
; — 13 — \ \
Lo o A
- o L
J|GreqehelygmSsio, Tl 4|, ,
i 230 lene o F"”“‘- 4 hn tricle » a T ?’? GES-22




"OU] 'S321AI3S |BIUBWUOIALT pue Buniasubug

nrefiupy —

o | ; ; = . vid 40 3%ud) | ¢ @ i
¢z-519 S E—-w——- it /‘ A 4‘5ng | |
' i I T R N f"“\vc* w-g Myays ke i
v - o e ;
ﬁ‘\ o O »
J = gl ' |
| = % u
| - -
? h - |
i._-; t\..l'i'l fk“lg ‘_\,!‘ Ui }.-tf-‘(;-j J - : i :_-
i, I T . e AT o
Sl BE 1 awew bbb |}
142 & CliT - 6 'E Ao e =
, . Ja ™ 2 Ao~ VS mMe|
c] ] |BE s mranas med ysus oo |
ZITIE ° = | e pogeyiea [
LIglsPE , Juem NN, e s o sy 1
. . Bl |
A B Sy 9 Sevpg MG P RE 3 smg Aoa1 ]+ 700 L
- >E _ Jereaws g h P 7P n
- . . - 9 —_— T e— e ] 1
P ~ =
z || [VE ).\aormuu, G )\mps wwesqpmg | E
I TR 'a':.lvlr,-.'-:_'_ g l .ji!,' \p — S - j
B Y R : . =
’z NE 3 ANT & W rva) wiang i
_ i Tl IR - .
o R Jiwg “ 21 [ $ Wi €3 1’vfm\bu-‘ 204 49 200 3
9] N = {] 1605 NG, mstiarg .
T2 — —
44 '?,l © $ ==+ — s, GN% Vi~ j MW-‘«I‘\];/'7 N
2 : E = B
Z| || F =z I’"“’?f w z Ay "’V -
vt o N FE] . ,
ity R i;" ; é?w:s B |iiaza] | NOWLAIHOS3A 31dwvs t
ANTINAN Lol “woiodasn |~ ‘l:l."’c,; goﬁq | W&:f;;‘ fls/e:ﬂ!‘ VL 0332;":::::::
NEEW ANeles | — doua| —  imoam | _HINAYH ONISY l_
— cudrs | — 900 NS0 suie|  13A3743LYM TNIGY D 20 T TN TR ONISYD
= 3409| = ‘1siann 2! wsa| s3gnvsON | <IF WA 70D ANDDIdL g8 on iy T 118.403d4L aNv 321 !
: =Y LY eS-~a@  THD '
‘}‘j l-z Hldac)‘ﬁdﬂ 1? Oéﬂldaﬂﬂou'i'ldwoﬂ 2R e a ml.{d-awmawdlnaa ONITTING
=TT ao sy ‘o Toon
TSR ausing 3iva ﬁW"W’uamnsswa =z + A AONISY ONITIYG
’ & B 4 2 P eALoSD Ao 0 PhY s,
1 9 2 P ki _dw WALYQ ANY NOILYAZTI 27/ y /)’/ /// NaAlLY20T
SOLSZ D ‘ON 103r0Hd HZISTS 77370 Wrﬁ"_}’ﬁ'}"ﬂ}’ﬁ?’f P_?J"C?/@V/ 103roud E
= * 40 | L133HS = ..C? ONIHOgG 40 D0



=

Lanyain
Enginegring and Environmenial Services, ino.

it et | ool § o i | 4IW'III’TTTIIIH:

e [ ]

LOGOFBORING __ O~ SHEET 1 OF _Z
PROJECT //@/‘”ﬂffd jﬁ‘ﬁf/ﬂ/ﬁféﬁ’/‘ﬁryﬁ Y fﬁ’feﬁz;ff FHOJEC?M?_ EOzS57o
_ ' Es.evmomuoo.num
LOGATION Wf‘f"- r/,{"‘g_‘ff 533‘::-:_5’5:;3 /Z A{ﬂpm e_l -!'40
G AR //_4_7 W Sorias ,Z:c-_- r.un-ussr:\:{ga:::M s /{2’ /) , |oATEFmHED /3/4 3
= - % GOMF‘LETION DEPTH AOCK DEPT
aﬁumu&umm#t MOPA L ’OUU—/ W - '5‘3‘ DTV g_"_'ﬂ Z‘Q 1'" H|J9I‘Jﬂmﬂd
SEMOTIREORST 2 7o gb TicoNe eoL e il [NO.swriss Josr |5 Jwosr . oo -
CASING I‘)—e.u.:_m.c-. LD NUEY 0F e, [ WATERLEVEL |enst i5(} [comr — |2mn -
CASING HAMMER | weiant s | ore - FOREMAN Ty MBerN
SAMPLER ZM od. 5,4/7’ &d@? ey
SAMPLER HAMMER f WEIGHT /-5"«9 |°"°’ T2z il T‘au‘r' HiedLiprd
' o LA L e REMARKS
SAMPLE DESGF{IPTION ggi;_s g E'E [T N (OALLING FLUID, DEPTH OF CASING,
. . g § G X — FLUID LOSS, ETC.)
t._Ae' t..,»,(l'ht.'avmbour A - hpwl E E {5
- - i 2
== E RN 12 TAample s dar
Lk \-w‘,arlh,l %uoéruuaexz Ea= KITEY Zample v 4 4
& e 4
. , S FIN N
TSk - M‘D;’WDMQ\: 48] 4| 2 L = Fk"e’ i
0{9‘&1 "‘7|L-l“' Lg.u\%ﬁ"‘ — 3 AR ‘:1 3
“pench ol zsaod trac\mn. 2 E_ \ E N 16>
SERNIE
\D@WLW&’W“ FTI"’*W‘-\ PE'A‘— s 8 ] ff\\ :i’\f < 7 f/"mé;k 1 we
DoVl fw_ <o - V|2
o >
Dre\pvpvin (‘J?Hﬂ)'; F’a\ﬁ%@aﬁu s0sd= 8 m 4
_ = -8 7
st I I PN 2
Toammiah - arvaﬂqkall.,l{m%hlp?":&@in '
- 5 14 Z)
< | 7
=, - 3 wlef- 1Z- &
. It
10 ] | ipel coene, el oy
E & : bl LR, \.
e
— 12 —
HRE
13 - 3
— # =
l Cons SAN Ef— % ‘ g X
/‘FWI\?%LI_L\( B D, e TR 4 e 1 SO——




R | ) Liy-

i fLaz LEFFaT §
Engineering and Environmenlal Services, Ine,

LOG OF BORING ___ B> SHEET 1 OF _Z
pROJECT /ff’é'ﬂajfd J,dgf/;f/,q%{,eam Gl Sy T, COzS570
- 3 ELEVATIDNAN DA
e /f/.'r;gz o//c:-y C%rca-;mé /‘Z 7 e oo APP"”"‘ el. +4.0
GAGENGV ; A E
éR!LLlN | Z:’»’f,/ '_/{L/V/C‘QI ;;C OAT sfhgioh 'z/(a/): DATEFTNISHED 14 ’/d’l;
DRILLING EQUIPMENT = p COMPLETION' DEPTH ROCK OE ;

T Mevnle oL pesE ATV i | zo k[ ok boed
snzsmo'rVPEoFBrr 2 ?/g, b Tiue s eoLle &;r 'NO.SAMPLES | oisr. |a Junoisr. _ Jcore. =
CASING o Ottu.t.mo. ’/JJb :Muuv o &::se.cua-,, . | WATERLEVEL |rinst 15C) [cour. — |aimm -
GASING HAMMER Iweacmf o [oror | Foneman ._.m - M. . .
SAMPLER 2 45 4. S Soder . INSPEGTOR ‘| \r QL;.T"IN.
SAMPLERHAMMER . |weanr /50 45 [omor Zgy TNy NicHLANY

1 - o Y S SAMPLES i B
SAMPLE DESCRIPTION o e AN REMARKS
soue) § FIBIEEN | emusmmemmoome

LAfr‘am botsimabore. 4h~. l‘npw - I |

1 g =[elo] 1?7 1% “Spmp) ot
L.w\hl- hm-s-tlh,‘ %MD%—LMW AU . e oo iy

[

[FE A f g :

Tamnish - v veq (—vw., %MLND aw;l
grey P |ense pf—
f;,w,w{ roed Aood (raqm 5%

@mlglz, 1> wos

[ ]

Sz S2A )

Lirik

B

']
1

[

DML"WQW {lll‘l.?n?us PE.A‘- 7 ?m?k 1% Ne‘-.'

(5}

Iil'l.l'!'FErTlil‘l'll"lll 'niil;nulunlnu‘
o . '

Db st b et foreepet 4 el

2
Esat
| N N ‘
DV IS PN RYF NN XY SToON BRSO

PVt GW-L zound €
Do rovim {’\!mﬂua Far; “Tacafﬁ id'a-J ' ; f ]
i ; . 7 —] | ¢ o 21
T-wwwvs‘f\-ﬂrvaul 47Lwl|u| {mm%mp B A B[
e 0 !
o
Gwon shelly €-na <MD Foo J 94 F e
9(/‘/\ \«( E . - ’ﬂ ‘\ ‘? |4 2
! :;10 = I ‘ o
- - I.L::a-" R R
H - . \
=11
. 123
il — 13 - v
o - |
AN - 5
%M/\GWJ b %14-53\%39:“0 ‘

¥ e .-r,L i




Lanyan

A=

Engineering and Environmental Sarvicas, Inc,
| LOGOFBORING __ B~ 7 SHEET 1 OF _z2
| [ Znosecr ' ; E
OV SES A g A blize Syicmsa| O eOzS5FO
LOCATION ‘
f ///-ffg 0;’{'/{/@ f.}?&qyaﬁ f"Z FRATION AN pATU Appmx a,‘ -+ 4@
DAILLING AGEHCY E|
‘ 277 Jré'/*’?fr‘u' Ze. mesm.t Dl”/ ?/) y |7 msfﬂzs.n// 3%
DAILLING EOUIPMENT M";.?’F?-'-"i Le DRILL 2.52 ATV o COMPLETION DEPTH .z’:' "’; nocxuspm FD d(
20 f v
l s:zsAnnijoFsir i Z % Indb TRICOME. 2Ot Lel . | HO.SAMPLES t,ii‘sr,; [ |unoist.~  Jcore
CASING _ DEJLuM&-v MUD WLy o CA*':,BL, WATERLEVEL |rmst £o £ BOMPL =~ § 2t 5
CASING HAMMER | wetant {omor FOREMAN | :
SAMPLER 7 455 a,d Sl &dm , e T Pl =L
SAMPLER HAMMER IWEIGHT e &, |oroe =y M e FJIC—HM&LY
AER) SAMPLES o
SAMPLE DESCRIPTION AR REMARKS
. o g = 3 Wie [W
1. ! ScALE| §|E| B 2BEY | oo ommencne
- 3 el T 3
= _ : = Jalal ,
T n f-m shelly eono, e o hs
E . hace J ;:' - r" '{.{h;f' s ‘;_ = 3 1 B "f;w{ﬂ&nl t_,-’fb R e ’.".‘-[
—] ' R W N 7
1: » J5A 2
| Gm.plu,J». Ecwx e-uInI Fmt.. -C-’L‘MD l'vactekll — :& 4 N a1
x — 3 - NE N[ 23 -{;ﬂ'.ﬂf«i(;[.{. IS sk
j CF-.«“T-& clonce 8 ,nn%lwégm e i )Y &
F and roaf-);l ers — 4 ] 2
= Y Sl i I
i Dorkbrnwn fue sandy frbors £ 8175 2 4 “Zsvaples per
= PesT 2 b
H = I /
Z e 3w 2
! sl B 5
] -
b ST ¢ >
E - %7 o '
] Cares SL\&HL\ M-G 6BMD - il ¢ o 3
- L § % =
-H tace voor Joowh Gbc!ra R R i‘ ?
L Al 2
I 2t = .. “rmoo s i iy
- 1§
3 =
’ s 12 =
— 13 — ‘
| - Z a
<) T’ C ] RN 4
] anpasly 2 it ‘\3 bR :
i b e 1 e SAND e g o] 5 |7 GES-26




=

Latiyzg

Engineering and Environmental Services, Ine,
| LOG OFBORING __ S =7 SHEET 1 OF _Z
| [Prosecr ) /40 SE£ /@/Pf/ﬂﬁfﬁf‘- A B SRty FROIECT o, & C‘.'JZ S0
LOGATION ELEVATION AND DATU
| ING AGENGY. DATEST
| DHILLN. Aé N [4? / J}/M/c'(ﬂ,_r ,Z,'c.- AHTED.— /% /) M DATEFINISHED s /é "
LGN Wil DRILL ©.5% ATV pie A i "°m§'_')"' 4
: : 51 . ZoF +b fpoud.
, SZEANDTYPEOFBIT 2 76 indh TRICONE COLLEE. . NO.SAMPLES |oisT. |@ |uwost.— [coe -
. CAGING DRI NG MUD !N(__{E_‘U o= C;Ag,h[_ WATERLEVEL |FiRst o flcompL — | 2emm,
CASING HAMMER [ weigur ~ |oron FOREMAN 7 ;. p-'-. T
; ] SAMPLER ZM G?,d S &dq«y B _ e fN\’ i f-\l .
SAMPLER HAMMER IWEIGHT =) /Z- l'o"HOP T TZ?MY "’-“C—HwM‘r’
' ' ; ' SR SAMPLES o
. SAMPLE DESCRIPTION ARHEEIN bl
,, .. sone| § E|5 BEEY  emumummmzems
- 3n T=paeil N R & | 3
- I = y [ .
= r‘wp m shelly “onp, — 14 5 |1s N Wy
s E . mbce‘a rG-"/ (r'fc“j e |_ : : ﬁ . I ‘f'tt"/i—\-: bl !
. = ' e 7 '
. i} S =R 7
H Crespih. lorn sl Pt SEND, Haw—,bll: Il 2 2 .
al — 3 B3N T (2 -»"yam'[:(.e. 1y sk
eavee C'C“ Cep 2! n..., | Fvelcp V/{,g.:;,. [ - : ‘j\ _'.,
_‘I—- a.mfl !‘aa}- 1L/ TAN j _‘___ 4 = 9
= i | Vin I
F _ S Y o P Z i :
] Dﬁ-"kb"mv\ [;'M Sﬂﬂd)? (':I' bafm = : m 1 <5 2 4 A?#':'f\?r(- 'S wer
E PenT . B _4° l
ki e &l /
i L 3 z
1 =7 (Y s
i = A T2 g
e E . =
i = 5 *
R she,lln,\ m-C DOND, E o July | 7]
tvace voor /oo A (:fbars - 30 7= ?
— — ':r)
;h 10 —1 Lt
7 » ] . %am OLV'; Ill:v-ol
[ — 11—
r * : -
t o 12 =
13 = -
| ] 5
- " : '- : \ 'ﬁ '.\---Q '4 I/
] N GKMSL “rey f-..L(JL'q (:1% SAND R sa MYl 5 d GES-26




£
im
~

Lanygan

Engineering and Environmental Servicas, Ine.

3-2

LOG OF BORING SHEET 1 OF _z_
Fpncuecr /ﬁ/l%’/’&’ffd j@ﬁr?’é'&"/%ﬁfd Y fi/ffﬁff PROJECT NO, é@ZS;’C?/
LOCATION /{ fffrya: . ,f A"‘cj;» éi}'cq-yye_ /‘/'Z ELEVATION AND DATUM AP .g_l . 4.4
DAILLING AGENGY /,74-?' / Sonie 5 - - i:ir:::: 12 /1> s nmemmsne’% As /3?
ORILLING EQUIPMENT r COMPLETIO
‘l i} MOPALE RRILL. .83 ATV eic. T 2o 0 [T ok ool
SIZEANDTYPEOFB'T 2—-7/% i Teicont IEOLLET., _!}JO.SAMF!LES oist.  [] |umoist. - | coae
CASING R (NG MUD ey o= 8%inIe .| WATERLEVEL |rmer 25 fleome, — | zun —
CASING HAMMER | weignr = [oror  — FOREMAN o "y - :
SAMPLER 2 5y O.d. Saty Sosan . N deTing
SAMPLER HAMMER [weenr /50 g [oror 75, MR ey P e
- Joepm|EEES ] &
SAMPLE DESCRIPTION o AN REMARKS
t N oo 11K | H N e
- _Mi_if‘_ IE TGS [ el | 4
- . Eey o3 & Foi oo B
u Brouom - fzan _J*&I[q CMZ—-' %HD = - 7 ffx P [ S L, Vbﬂ/‘
H i =
. - - %
= — 2
} - Z z
: N Y ,4 | 2 .
= \arm‘"wl‘l_ (e PAND boce |2 5 0] Ay Z 7 Dnvple Ts wer
- -—-)IU."_. gt ‘7e:(-‘f---’ = - v
t - 2 %
2 4— 4 =
N = 3 I
i Cavery amdl sawrle b = Taldlol 1|,
] el = [
- (me peaty “ZAND SELLEY
u S 7
g =T
. » o -
. —7 ¢ AN »
Dol tovsuan e %A—\ rear k& ] % ~ ,Za.
r — 8
) = T 2
: . - - e
- shelly Fwe SAND s 1IN q 14
- | 9 NN
A (o)
i
. — 10 —] ¥
| ERER
=aabbs
1 ’ — 12 —
g =
. S NI PYLS "
o | Grew shelln Come a0p B4 003 4 GES-28



gﬂ?'
¢
;

fLanygan
Engineering and Environmental Sarvices, Inc.

32

LOG OF BORING SHEET {1 OF _z_
8 /ﬁﬁafczf A G A G2 Sorzmn| T oz sop
LOCATION % :/Zrya, ol ey £:¢qy¢é P ELEVATION AND DATUM APFW Yy
DAILLING AGENGY /};- 1/ \-/f:’/.‘_/f’ét"&, ’7‘7_':‘ aniranreujz Jia - mrenmsn?r.na PN
4 DRILLIHGEQU_"’.MENT Llopﬂw l?EJLL’ ra, 5-’ &T_‘J e’ ” GDMFLE"ONDEF’TH @ FL ROCK DEPTHM l- FD f
. A =4 (8111 I
‘ SIZE AND TYPE OF BIT 2.7/’32_;“ o -r?_;(,ou;_, 'e:m Gt No SAMPLES ‘oist. /] funoisr, - |core -
CASING pm{_up.l(n MUD (e are Al L WﬁT_EF_l!_,E_VEL ﬁmsr?, COMPL, . | 2iHR, —
CASING HAMMER | weranr — foror  ~—"  [Fomeman  _ -
-] SAMPLER’ 2 41, 4. Saitw deo/) — - — ToNY MAr_nu
' SAMPLEF!VHAMMEVH , | weignr /-;r‘a 4@ | onoe .-?Q?é' S TAUY NiedLANY
 |_SAMPLES
| sampLe DESCAIPTION  © | PEPTHI T W Te[gpz N REMARKS
| o |somE[g|E|BIgIE N oo
) - : 2 K | g @ ‘__
- [ Adrelec af " d’ﬂm“‘a—é—)_smfncc — = . 4 =
S B 1 J8|#(3] & :
— B " = % .
}E e z
& = duila Zy .
o %rMéMLi fhc, SAND ol |— 3 — 0 ?‘ &) z 7 47;,{,1,.',.',."[_& T WL
‘_ L zandt "J'.ﬁ.f‘ E ‘ ':- 2 '
] S 1
ly = __ ~ "
' o me, peah] “SAND - £ | {
E g P h/\ = 5 3 Z
C = % }
= m— I
Q’-"f \val.\.'ﬂﬂ FEre %}J\a\ F’EM‘ - i T ] A
= E .7 b 2
) = sk 2
q _ . L : O
» Ja [
] — 10 e
] E E ~
g
. =12
—13 —
; = ] S
- 33 4 3 7 | :
§ il thu calvllu o kil — 14— (B "]3] X ARS-28




22 Langan

Engineering and Environmental 3ervices, ng,

, LOG OF BORING & & SHEET 1 ofF _Z
TR A SES ALYt 5 A G [y PO GOz570 ;.
LOCATION - £
J //{73 , /{Cy Cf’,rcayag /‘.Z ELEVATION AND DATUM AI’YPV‘a’x fJ + 4@
i | oriLva 4 &
i LING AGENGY //-77 / J?Q/Wc“o_f' ;.:: .mrssr i‘r/ep% /éfv ot DATE mmsr»}eg /fa /-{?; 3
l DAILLING EQUIPMENT MQP.‘?‘-L::. DRlL E5-5% ATV Py COMPLETION DEPTH 200 ROCK DEPTH - F‘r
srzemorvpsopmr 4 A-,- D TRIcONE poltste NO.sAMPLES  oist. |1 Juwoist, — [come _
CASING o(_,u_me. MU INUED) OF ¢ b \,Mfr‘... WATER LEVEL F’msr C',(:L tompL, -= 2'4m1. —
" CASING HAMMER Iwﬁmf __|oror il ol r'-—,‘m IJ a1t
SAMPLER 7 oy O 4. Sats# Joooz _ ‘ e e
T [weanr e & oo o INSPECTOR N r\)m:\.l(,._,,u\f'
] | - 'DEPTH SAMPLES | .
: SAMPLE DESCRIPTION o g el ElEns N ABMARKS
1. PLE DESCRIPTIOY soue|  EBIE0EN o mnoom.
= UL SHPRE I P2 Y el )
E S 2 lewisw 4o ﬂll—v‘ fne DAND |7 L RYYVEL _J_{‘ et /"/:Muis-lc 1% r‘m\
=1 - = -
= = 8 '
»F = J Z-
& Girey clomey 21T = VI PYF Bl N
E i sal= 1 C Ry P 470""1'17'(' st
]:' " = £l
r -_— — 4
v Grrw{ -ph@r“ m- féA-HD brace silk = i ;{(\ ‘27'
. RN P LA 7 ® 4 é.ﬁ.wxr:\»(. 'ifa'(.a-:y'}-‘-;!"
] - = d\ W + .?
: E vaml:ma‘f‘ao F'IW"S 5 — _
- H_ = AN 7
- =S o 1= | ,l :
H — 7 A 22 o Aonvaole 1e ot
k Cu-:;i xpkz;U,V‘ - £ SAND = AR & &
N =IO 7
E S = (o
4 - .Y
= (;w ‘Ae/UA\ m- (¢ SOND T 9 ] IL} 25
E 7 b= =) N ﬁ
] Pl =g 1 der :
- — . EmioaVa e dlpad 245 (
I =113
f o — 12
o - . A :
i — 13 o reunc £,nn =hra t“l e d
| , - 7 \ (-(;\A FRECCATE P r,g,}c@‘ wralle s~
= |’ 2 . — - . VA AAALE EN ]_. =
= Giren shelly e DBND 1ooleled =10 3 NN /]’ 5 >




I Pam— §
— L angan
3 Engineering and Environmental Services, Inc.

LOG OF BORING E5 SHEET 1 oF _Z
, PROJECT =y /0 S5 /@W.ﬁ"ﬁf’- Ad ailze gy -2y PROJECT Mo, ) & S22 570,
LOCATION ELEVATION AMD DA
™ /_\m;raw el, +4.

Foape of by Sscayre. AL

| it
i | pAiLLING AGENG DATESTA
[ Tt Seias Ze. | E,T/E’a/?z- 2 w"'"'s’}af/a/f;'a |
l DRILLINGEQUIF‘“ENT MQ@“_:; PQ_\_J a’:a ATV &ld i CDMPLET!ON-QEPfH 30& ROCK DEPTH S F',
‘ 5|zeauorvpso:=sn _2 72 ind TRICONE poliew NO.sAMPLES |ost. (1 [unosr, — |come —
CASING ;L.u_uac U0 lu L) o#cb-nu | W@TEBLEVEL— Finst i ChjcompL — tawur
'I CASING HAMMER | weignr ___|oror RAnRNs Tl Wagity
SAMPLER 7 2 9.4, S/t Soson ; msneér'oﬁ - U
SAMPLER HAMMER [wesur /450 45 Joror 75 s "J‘C’“‘-J‘JT
, ' ' : SERT SAMPLES 5
| o EPTH[ G| o] &] 25 o he REMARKS
SAMPLE DESCHll?T!QN SCALE| & g,:‘ z Bég@ {DRILLING FLUID, DEPTH OF CASING,
- IS hevte & 1 Ra F 1 ELEIN ‘CASNG BLOWS, FLUD LOSS, ETc)
:: ‘\z.'r Comors {’-brwﬂ@mf%/__: ] ' 7 ) )
: } - o . ' b : : w8 ‘1 - _ 5
E . N EVewisa -t -ﬂh—vl Fme, DAND :_ 1'_: B i’ Fha 'S -‘%?M‘Ltt;‘“(’, 1e (lu',\
= i = o
] - 2 - i —
!F b u Z-
- ; - Z Ll 2 ) o
=3 Grey eloyoy SIT = 5 3 311 T é;w.wl,&; i wemsk
] » = P
= — = = = = i ==
= Gr&u' éhe-l'/b] - F 6AHD, l"muilll?: - - ;{(\ i 9;
“ —_— e : 5 :'3 .ﬁ‘ ol . 4 é.,mm‘ab‘. 'if-_‘rn»::z",-'::{—
- Pvwra - Foa fpl‘\&uul EYN 5&ND - i * ' }
E et et amd roo [lubars i
H " ZI54n 7
Z - =N Iz |. .
= 78[5 Y g |* Oemple e
| Gy shely g Sonn £ 37N e
o W, 4
1 sl i ,
i - 4 Cz
L : : v ’
- QY&U\ s‘Ae,va\ m- G SOND [ g = i fos ’ 25
F - gl 14
i R 4
—E i EmnoVa pardtyad d i
i e 5 =aF
: , =12
I — 13 — ) {f’r'cw' w sheala s, ,r‘rfA
) , » = ~ A FRECCATE nﬂv’a.h:ar reoller
j C,‘[._u,l :,tﬁﬁ,ut—‘ Gi'kt,. 6&-“\“-)’ ]r,ahdtd ;__M : &_’ q\ V) q/ = w\m,»w_g . 'b(:.




i !

—— LEIGE

SERF  Enginsering and Environmemtal Services, Inc.
LOG OF BORING & -lo SHEET 1 OF _Z
1
. ' g
|7 Ase dSmas Al sz Syem] T Gozsro,
QCATION . ELEYATION AN
} roe Klege oi Les & Seayr A memax. el + 4.0
i [onnLing AgeNeY M / ﬁ/y/gta_r ,54: DAI‘E sunrao /'? 5 DATE FEHISHED : /;) /_5
oALG EuET w;-eruf PRIULL B-ma ATV g, CDEPLE“?NDE,”H?“’@ ROCKDEPT?JaL froved
‘ SizE AND TYPE OF 8IT 7/:3-:4445 TLict)E  Dell 6ir, NO.SAMPLES ot =7 [uwost. - |come
CASING ,nn-lt.l..lN-'h LU (N LB 67 ér.-..}.,.. WATERLEVEL |Fist {,,fﬂcm.-.n, - | 24Hp. —
CASING HAMMER I WEIGHT Zud ,DHUP . FOREMAN e )
SAMPLER 2 5y 4. Sty Jesor _ e eeTOn Lo Lonic B
SAMPLER HAMMER [weswr 35 g [oror 7o, ' T. Niewm o apde”
‘l : DEPTH I SAMPLES 5
s T P REMARKS
VSAMPLE DESCRIPTION SCALE §’ ol I m%-}j \\\G {DRILLING FLUID, DEPTH OF CASING,
|- i b = g _uﬁ-gg N CASING OLOWS, FLUID LOSS, £76,)
:l'_* c.&-f‘ﬂ»‘t’:- @ ai/ra'wwo{ Srevf et — I \-7
= \-((/IL,WJ\C’{,\ =i L7 /;% SAJ"\ID e 1 = al, ,O
: - TR ‘(I} bl L ! )
E - - N &
| - - B 2 N Y CL
i o i B 7
i; En v d—% ST, heee [~ I N 2
-':'_: res. P = :':.gwAa{ — 3 = &{.} R 2» 4 @ﬂimrlff, i2 noial
] e Ty st TE T
d |ertemgerdudit TE el | )9
% Pvown Ff':o-rau& F\ﬁﬂi—' = E 3 ;
P - = i {‘ .
F st 1) 0 z ‘£ 3 3 4 4;awvlgle.. = WA
= D;w(abv'@'wn p&ahl fme,. %AND - = ‘}(“ 5
F e Biag -
!_— bv—ms!;‘ -4 vsn bl (:?M. 5£§ND, L o “_j [
- -b = - A § -
; wmi:cw rook Liber -, 4% U: 4 14 eamplo ie Mer
‘_" : : %q u‘\ b lo N
-‘ = a %
— — 3’_' {—] .
]E L\ - 2l o
- Cmen slaell Lo DANC = s D
= “1 \V\F = .Tg‘“:tﬂw@:! Ll
; RN
L — 10— L4 _
i -] “Imooth modwrake
4 =T At L g
r = e
. = 4
[ — 13 — -
s : : R
=} = X il 4
—51 G‘H’U"f “DL‘e’“Afl 9\"-& 6&‘\“) = 14 = 3 I':r‘ L‘ A 7 Awme Aa ‘




— Langan
Engineering and Environmental Sarvices, Ine.

B -10

OF _Z-

LOG QF BORIMNG SHEET 1
] S— s
| | oot 2 sy Al 5 ] GhEze [ergmey| OISO D250,
OCATION ' ELEVATI
! L //-f(r;a a-//c:y f&:cryave" /ZZ “ onmomwmmﬂgx. c/ + 4 o
i | oRrung AgencY /— / \/?"fo//c'g"..r z;d: mtssunrea /q / 2 OATE FINISHED o /:_? /3
‘ dflLLlffﬁEaUnPMENr MG:Q'ILF’ Dmu.. Bs AD H7 Bai. | ' c-oum_t?:n.aulnspruz'a é" nocxaepn-Ua L Fu‘us«d
SIZEANDTYPEOFBIT 2 7/"3, mé T"l:.!am.)z D}_!U_ e .| NO.sampLEs | oist. 7 |uspist. . |come -
CASING _  Crtlan s AUD N LEU /e - anine. | WATER CeveL [emst ¢, < coure — 2HR, =
: e'l CASING HAMMER ' | weionr e ~ Jenor T — : FOREMAN '
SAMPLER 7 Z 7 Sl &dm i N Ty L__.TTU
SAMPLERHAMMEH ]wemm ) ,g'g- | oroa E=r : N T' ch.....q LA RY
] PEPTH SAMELES T
SAMPLE DESCRIPTION ot ETIM PR HEMERIS
Te 1.0 c soale| £ EIBIRESY  ommnwosemorome
= . h-dquen =il %‘5 N> N == ' :
ves 1) (Lllwmxﬁ\vv] ""’][ A\ID.:_1_:$$QIS|6
}5 i A A | K
= — s P G
, I . ¢ Z-
!E @r ST, hece - i 1 S XY
= o Sonnol — 3 [£]Q z 4 ‘;’avﬂ[ol&ie i b
. ,._“ L sleally SILE - = %
g |eedemesdidaSie TF L ol | ] 3
= Sroum fibovavs PEDT al= & '
H — ~ -0 M / 4 i .
H ; s a1 3 4;4wvlg!e,‘|:=- W b
- Dzorle viown pm“b\ fine. %AND Y e Z § bl %
h _— - B g A% .. 1
_'_n: Bvaw*mdn- v E-M‘Lj Fw.c SI‘ND - < '% ! .
- "“" F'l" N B Y 7Y U: A 14 ‘%melo i Wek
I - wl ¥
= | @ a)
E ' 10
A Cw - oAN -~ - 1. o
- au‘ﬁ\ne,“w/\F D _—9*:}1\:;;@’ L
E = - 1z
! =10 L2
i = “Inootl modevake
i ' :_ i ____ A “ (a 0\
[ ' —12 2
T — 13 5 —
i . = -
2= e ) /. ‘
3 Grey shellq ue SAND Yol 417 ~




| 5
!i.

e ILE213L]EITD

57" Enginearing and Environmantal Saervicas, Ine.
LOG OF BoRING __ =11 SHEET 1 OF _2.
PROJECT ﬂ/‘fb/ﬁffd J{(iﬁ’ﬁ,ﬁf&"_{-#ﬂj {J{M f}’fg}ff .P‘RQJECTNO_ 6@7570/
CATION ; : € —
LOCA % . . / /cy 43_64'}46 /{Z ELEVATION AND DATUM Ab 61 +d>

LLING AGENCY - ;
P Y Sernies Zoe,

DATE snmo lf/ ,/'?3' DATE FINISHED | 2/3 //ﬂ,‘:.‘f;.

Bt Sn

RILLING EQUIPMENT =
o MOBALE DEUL. 53 ATV Bite

COMPLETION DEPTH

- FP HocnuEﬁrma L me o

I s:zemmvpeo:-'mr 2 /5 md T2icoNe RotLer @I NO. SAMPLES msr_;ﬂ";:t UMDIST. . |comg -
CASING Da.lt..um‘és MU INLEBY oF c83ING | WATERLEVEL [rmst 4 LF[cour.. = |zimm -
i 7Y [casiNG HAMMER [wemm — lonop - FOREMAN -
. TN MALTINS &
SAMPLER HAMMER lwem.m /3o A |omor 7o _ : Fode b
1 ' DEPTH SAMPLES |, — '
_ A DE ol B 255 1S  REMARKS
PAMPLE BESCHISITEN SCALE g :E't! 3 §§§ E" (DRILLING FLUID, DEPTH OF CASING,
; P _ g E n_u;‘m % CASING BLOWS, FLUIOLOSS_. ETC.)
2 Tam Gu-{. ?L\-MD wJ ('fw oe's - I;f z
-] _ S f"wi ml'a - 1 ~1 & b\ . 7 o { -P
r : ' I ] 2 .ﬂﬂ--‘-é‘v‘:ﬁ-ﬁ: 16 Vueors
- Gnu-aw‘z [ ‘-:-:"L-]—, ol o 5 {
= : - 2 e
o ook sad (“w.c, Sasndd - 7 ﬁ |
i =« B
= - — 3 : "3 "R:% [ 2 ‘.DM-"M?[(;"& et
4 Dapele brvenan 75 Laad faa SALG - - i L, '
F P B - |
b s == 4, = s 4
B . - 4wl Wl &
] Tl gy shelly fm SOND -5 el S e
H = 6 ] >
K - =) ol 2
J Nu G = SR DA
—-E ers:w\e\«\!.iv\q A AND :_7'-_-0\%-3‘2 33
= i I | Zy
L 48 ] .
j el S AP N I
] Caveun =it |V Mme PAND E i 7ol B9
2 e 1 — o Jn|Ajol M.,
E - 1 | fl’“?
¢ =103 u
| =11
f ’ — 12
1 13
g S - o \JE |
— vt )&MD hact vook - A Pl L 2 .
~ i ) — 14— { \p .
| FET flers | = 7 GES-34




|
1

o 4 2213147211
Engineering and Environmental Services. Inc.

sl

LOG OF BORING SHEET 1 OF _ 2.
| [Proser ARGV S5 AGAGL A alize Sy O cozsror
' : | eLevation anpoary
| LOCATION /%‘9’4 . / ,Z‘c:;r, &3‘:’:4’?«)5 /"':Z ATUM A (WW: t‘.’J. 4 | 4.3 |
| [ oALLNG agency /27 '/ ﬁf://}ﬁf /Z:;c: mfsg:reom/? DATEFNISHED | 1 5 .‘5 i
BAILLING EQUIPMENT iP;\L_E _— 6-'5 - é"'-u. COMPLETION DEPTH o F" RDCKBE”HrJal' (’D‘.rm 0{
‘ suzemnwpsomw o 2 /g md  TRIcCoNE fZOtLEi’. l’bll— f"’-f‘“"""LES °‘?f’ f‘.“l"Ft UNDIST. .. ‘-‘0"5 _ :'
CASING Pla.lLuNd-f MO 1§ uksu OF c_.srhfa WATERLEVEL f',“574_F{' co_u_gn_ - | 2enn,
:'] CASING HAMMER [ws«cur ~— Innop = | Foresan Y AeTIN .
SAMPLER Z,’;,}"c)_,d Sl Seaar N | | g ——
SAUPLERHAMMER _ |weant /5 4 Jomr oy, | T Tk Michiusy
1 | e DEPTH| 2T e s REMARKS
SAMPLE 05-3‘:’“'?“0” ScALE| 3| §]2 §§§‘§ s s, o 0 s
L R e ' | 4 A )
x| - J4 4
. m‘" (”“" "*’“"JD i r"""f"'i._“,h = AR F s & :
E 3 P : 1 :rﬁ kS 7 7 ";;-,_q,w.\._,,!g s Wesk
- Grovgelongoy ST bmee Ei 48] | |
- }"c?at":, P | f?'lbu. Sorngd e . ﬁ I
i3 : . — - e i '2 ?\:g: [ z %M.’M\;lc"\s o b
4 - , Nz a4 9
L_: Dol rveram ’a't“"’\. V—;a.hi {'—n.a:,";&!-]_(; E E \R J_
I == a4 4——-
B . ' A Eo - A wlaW S L
E T}.nmsh-mekd‘eﬁ-mm =530 ‘3_':_1 y 12
P - ] [
— 6
: e NENE
- \ e A7 sl & |
*I:_ Qt\":b’\..\ "7\‘\‘.’.-1"1\ G"'W\ 6AMD — 7 - m ¥ :’;ZJ 53
. = 3] | |
o .8 ,
E belly £ \ 3 L >
" Cavewq ~ovell M OND 38 wlal 14|
] A 1 Y i = 9 : h{n[9 .
b - |
_E — 10 — i
_I — 11
' ‘ 2]
1 — 13
T Q‘J‘r’u/\ Cf‘\‘h..b )DMD,}‘YHGLVOO,‘ 49 .@ \J\'i‘}_ 7 7 N
—f St F“ﬂoﬁfs — - p nEc.1s




=

Langan

Enginaearing and Environmental Services, Inc.

LoG oFBORING __ & -/ & SHEET 1 OF _Z
- :
PROJEGT P R Jﬁ%ﬁ/ﬁéfﬁwé/gﬁ Sy PROJECT NO, EOz250
LCCATION i ELEVATION AND DATUM
Wffa o AL, 4.'.7‘::4-;45 AL Amax, L =
DAILLING AGENGY » - DATE STARTED DATE FilIiSHED
TS Smrrios Zae, . b2 ’2’{"/”’ 5 2D
DAILLING EQUIPMENT N COMPLETION DEPTH ROCK DEPTH :
Mo Dt 2.8 Arvac, .| L0 [L U F f’va _
snzemorvps OF BIT Z /é in & TECONE 2oloime =~ | NO.SAMPLES |aist. 9 UNDIST, — |comE
CASING o '912.(’—-4.-{4‘-1 c‘"_ At T ad Lidsns e 5:.-.‘..,.5.-, WATER LEVEL Fmsr 55g COMPL. — | 24HR —
GASING HAMMER_ | weiant — [onoe g | Foreman Foniy vise "
1 - fl & 1'?
SAMPLER 2 5 O d. Saist Sosor l grerr = A
]wsmur Sy A IDHOP T Tz M"f’ f\J'CHL.é.h.Y‘

|
i

SAMPLER HAMMER

WNE-C NN W L JA e TR

)| Py [ g T

I

w1

oL i

S “SAMPLES |
SAMPLE DESGRIPTION bt AL FT s NCHIARIAS
il e SCALE| 21 F|BI2B31Y  SeshuRmmnsiods
L—é-rm-s- stansh = ‘?Fbaila = 5 Rl .
» 2] ; Gf S
Tanshel @uz, SBND, U § ANz B fomeple s ey
sour Tocle! (Hoguments = P |
e _'“
i3 3 = .
i&mawo\ =S *.‘:v'l\-dLVI . 3 — g {\ __'\_] 7 - %“?[.C th IM-O";‘f,\'
L __;./\r — - - ) '
-3 "
ek i 2
Tom shelly Cie SAND  Fo g 246l 11 s ~peple 1 Ul
1 SRR AR aal
E. g2 &
éWM (4-&‘4‘. ‘Dét\)u, Gavee s ’{ - 3 a5l ol 2
| — 7 {4 e
o E—— F— i P - B8 " - ’b "
- 2
- s o 3 sl
D Lyvawn peshy Pt N0 £ o J 1418 2 |5
i | 2
B 3 &
— 10—
L 11 __E [ Clhpae ¢ Shaln '.'Aﬁf' uredh |
— - dﬁ’/g_rﬂax,( v ke ol wolig s d, eirnef
- . @d = n Gf,.
' — 12
B T
< helly F-m SHND, = AN N
A S e m 2 PN
.L.?pn v ﬂ I i 714—... }] 4T 7 "> ree_nea ‘




— langain
Enginearing and Environmantal Services, (ne.

LOGOFBORING ___ &3 -/ Z SHEET 1 OF _Z.
| .
PRAQJEGT /dﬂ‘yﬂ/dﬂ.ffd /{(}’4%44{‘4‘4[4 é/éf:df: J‘;’ff};ﬁ PAQJECT HO, é@zs—/o/ .
ELEVATION AR
LGCATION 2 14’;’.4 - o ,c"«:'.y f.ﬂ:qym? P | | 10 DATUM A i, &l + S
HCY
é_p.“_.t.'-‘f‘.ﬁ..aém sl _d’ SRaviey Lo, . Dt:Esa-r;nTED ’W/é":" R ’a/aé‘ 25
; ’ ORILLING EOUIPMENT MomLE o D:—.ln‘-_.. G Ar"'/QIC.. N ?&fLET'ONDEPm 20 L. ROCK DEPTH Uo L r’W vl
SIZﬁANDTYPEOFBIT Z2ZAin ¢ RGO g 2ozt i~ | NO.SAMPLES | ost, o) |uwosr. — feone — |
CASING ) :?e.v_-c..-{n-u:'. qu:nu Ly -..tr' =:.-.-..M~ Wg&fEBLEVEL _Piasrg p, compL, ... ZHR, - |
'l cASiNGHAMM'EH _[WElGHT - ]DROP — | FoReman i g
SAMPLER 2 55 2.d. St %dm T = Y- "’"‘ﬁ'”’*-l
_ SAMPLERHAMMERl [wemm /z;f.p & ]oﬂbi = (B Ecmﬂ_ . T‘au‘r M'c:HLA.ru‘r‘
] VE-)E.PTH SAMPLES B
saMPLEDESGRIPTION | DEPTH[ Ty E[ena AR
| e ot H N e e
T Tanahell (,'.,u,e. 5&'\10 gl ENEIN PP 2 %?fmff'-? w dng
4 Sotat Voele Hnguatnks =R = - ,
= ool L t -
. o 2 A
. 3: i o e
s :mmd Ve 'E’LW“W' s Bal g ;‘._’}] 7 I %4,‘,«.‘7‘.(, T4 waoty,
| e _.»Af — i 2 ‘
B = |
| okl e Do g 3 1lalel S -
3 A S s ZAND = s T el 1 as ‘ L5 ude
é "\\ ._ :5_:\;,1\9_’4 S C;aw[:Lct Y
t et 3 L€
] éwax;[ ?’wu‘. ‘SL\)UU' Chveg sg‘ul = i 9
F =7 {5y 2 |6
= R s e o gun — 8 — 3 .
l = . s
L J M sl 2
= d.ar[(, brﬂW’H [:d FIM = 9 = ?Q 3Q % =
| -ailr
— 10—
- o _: Chamae wm oaln {«&{,ufm’. Liga
- = d{ﬂ;ﬁnm wa ke '.'§— e\l 2 it g
. » -] @d- =1 G‘.
e
— 13 —]
= hel SAND, BEREOE
(_;vw,’ﬁ. ab«(r'ﬁ\ ALY T B Y )
j = T M 10 \ | IR 1_14"'-‘ '\n W=l '3 ¥



,‘ Tyt e
] J == Langan
L Engineeting and Environmantal Services, Inc,

) . LOG OF BORING NO. ==

DATE +2.-74 D% ' SHEET _Z OF _%

13}
p
=
LFL| g
—
M
Lfp)

REMARKS

DEPTH[ 5 [ ul €| 252
(SAMPLEDESCRIPTION | scace | § | £z | BEE e
= W] o
= — 16—
Sk
.
o 2 14 2
e e DOND  EL» ) W 12 o
Gm"(ﬁ’ WI\G‘M‘ --T’O;t{\weu
- 3PS
L [T
o iV T
Brene eZhinarep @ d=20(FC il hole vriHa
. - cuH'qu‘i u(:xmz\ k?av'fhal
- MFL:HGM i

| r“‘]llf“l“'i"illf‘l‘fi"[f!!’!‘l"illﬂ—lel!"H“lI]I'rl-TlllTn,|l||1ljl| s b il aar

-
|

Illillllll Ili'lilllllllllllllllIIIllll[lIll1ll|lllill|lillll

fl![!}ll‘ll!il!ll"lIIlllllLllIlll!IIJ'I!ll‘IIIJI!IIIII

GES-37

LIS




APPENDIX B

SUMMARY-OF LABORATORY TEST RESULTS

Fsaian



Job No. 802!

SUMMARY OF LABORATORY TEST RESULTS

—

Baring Natural | Atterberg Limits Unit
& Sample Depth Classification Water | Liquid Plastic Dry Specific} Cons
Number ' Content | Limit Limit Weight | Gravity

B1,558 9'-10' |Shelly fine SAND and PEAT 125%

. 1+, |Silty fine SAND, trace root fibers

B1,58 VESIBE ool shais 42%

B1,S7A 18'-19.5' |Silty fine SAND and fibrous PEAT| 189%

B2,53 4'-6' Cldyey SILT, trace fine SAND 61%

B2,54A B'-7' Clayey SILT’. trace fine SAND 59%
© B2,84B 7'-8' Fibrous PEAT 296% B

82,55 8'-10' [Fibrous PEAT 389%

82,56 13'-15" F.‘me _SAND, some silt, trace root 50%

fibers

83,538 5'-6'  |Fibrous PEAT 210%

B4,528 a'-4' Sandy SILT, trace shells 57%

B4,S3A 4'-5' Organic SAND, trace shells 44%

B5,53A 4'-5' Sandy Silt, trace root fibers 160% *

B5,538 5'-6' Silty SAND, trace root fibers 44%

BB,524 2'-3 SAND and SILT 55%

B6,53 4'-53" Fibrous PEAT, some fina sand 127%

B6,54A 6'-6.5' |Fibrous PEAT, trace fine sand 169%

*Saa Test Curvas

i

mma A
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. : _ Job No. 80"+
SUMMARY OF LABORATORY TEST RESULTS ‘
: Boring " Matural | Atterberg Limits Unit
- |l & Sample Depth Classification Water | Liquid Plastic Dry | Specific| Consc
Number ' : . Content | Limit_ Limit | Weight | Gravity
) 87,528 2,54 C.:layey SILT, trace sand and root 769% : ;
; . : - [fibers ; o
.i B7,S3B 4.5'-6' [|Fine sandy fibrous PEAT 121%
l - . - - e et
. -l :BB‘,SS 4'-6' Peaty SAND , 31%
88,548 7'-8'  |Fine sandy PEAT 77%
] '89,52 2-4  [Clayey SILT 83% '
} B10,S2A 2'.3.5° (;':‘!gyey SILT, trace peat and h@e 72%
| sand-
! 810,528 3.5'-4' [Fine sandy SILT, trace peat fibers| 40%
B10,S3A 475 Fibrous PEAT T16%
B10,83B 5'-6" Peaty fine SAND 80%
810,S4A 5'-7" S.helgy ﬁpa SAND, some peat/root 58%
‘ T |fibers
B11,52A 2.3 Clayey SILT, trace roots and fine 79%
. . sand ) ] )
B11,52B 3'-4'  [Silty, peaty fine SAND 42% '
B12,S5 g'-1Q' Peaty fine SAND 57%
r
I

*See Test Curves
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