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PROJECT BASELINE
ALIGNMENT A
STA. 10+00.00
N: 2386405.64
E: 2506456.95
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PROJECT BASELINE
STATION EQUATION
ALIGNMENT A STA. 18+50.00 =
ALIGNMENT B STA. 29+50.00
N: 2386541.68
E: 2507295.99

END PROJECT BASELINE
ALIGNMENT B
STA. 34+25.00
N: 2386886.80
E: 2507576.37
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STANDARD BOREHOLE
LOG DETAILS

SOILS CLASSIFICATION, CONSISTENCY AND SYMBOLS
CLASSIFICATION
Identification and classification of the soil is accomplished in general accordance with the ASTM version of the Unified Soil
Classification System (USCS) as presented in ASTM Standard D2487. The standard is a qualitative method of classifying soil
into the following major divisions (1) coarse grained, (2) fine grained, and (3) highly organic soils. Classification is
performed on the soils passing the 75 mm (3 inch) sieve and if possible the amount of oversize material (> 75 mm particles)
is noted on the soil logs. This is not always possible for drilled test holes because the oversize particles are typically too large
to be captured in the sampling equipment.  Oversize materials greater than 300 mm (12 inches) are termed boulders, while
materials between 75 mm and 300 mm are termed cobbles. Coarse grained soils are those having 50% or more of the
non-oversize soil retained on the  No. 200 sieve (0.075 mm); if a greater percentage of the coarse grains is retained on the
No. 4  (4.76 mm) sieve the coarse grained soil is classified as gravel, otherwise it is classified as sand. Fine grained soils are
those having more than 50% of the non-oversize material passing the No. 200 sieve; these may be classified as silt or clay
depending their Atterberg liquid and plastic limits or observations of field consistency. Refer to the most recent version of
ASTM D2487 for a complete discussion of the classification method.

SOIL CONSISTENCY - CRITERIA
Soil consistency as defined below and determined by normal field and laboratory methods applies only to non-frozen
material.  For these materials, the influence of such factors as soil structure, i.e. Fissure systems, shinkage cracks,
slickensides, etc., must be taken into consideration in making any correlation with the consistency values listed below. In
permafrost zones, the consistency and strength of frozen soils may vary significantly and unexplainably with ice content,
thermal regime and soil type.

Standard Penetration Test (Blows/ft)
Relative to Denstiy/Consistency

N60      Density

0-4
4-10
10-30
30-50
> 50

Very Loose
Loose
Medium
Dense
Very Dense

< 250
250 - 500
500 - 1000
1000 - 2000
2000 - 4000
> 4000

0-15%
15-35%
35-65%
65-85%
>85%

< 2
2 - 4
4 - 8 
8 - 15
15 - 30
> 30

Very Soft
Soft
Medium
Stiff
Very Stiff
Hard

Ref: Terzaghi, Peck, and Mesri Soil Mechanics in Engineering Practice, 3rd Edition, pg 60-63

ASTM D1586 Standard Test Method for Penetration Test and Split-Barrel Sampling of Soils

ASTM D2487 Standard Practice for Classification of Soils for Engineering Purposes (USCS)

Note: Split Spoon size refers to sampler inside diameter.

A Auger Sample
Bs Bulk (grab) Sample
Cs Core Barrel w/ Single Tube

Cd Core Barrel w/ Double Tube
Ct Core Barrel w/ Triple Tube
Cm Continuous Coring (Macro-Core)
Hl 2.5" Split Spoon w/ Air Hammer

SAMPLER TYPE SYMBOLS

Hs 1.4" Split Spoon w/ Air Hammer
Pb Pitcher Barrel
Sl 2.5" Split Spoon w/ 140# Hammer
Sm 2.5" Split Spoon w/ 300# Hammer
Sh 2.5" Split Spoon w/ 340# Hammer
Sp 2.5" Split Spoon, Pushed

Ss 1.4" Split Spoon w/ 140# Hammer
St 1.4" Split Spoon w/ 47# Hammer
Sx 2.0" Split Spoon w/ 47# Hammer
Sz 1.4 Split Spoon w/ 340# Hammer
Ts Shelby Tube
Tm Modified 2.5 O.D. Shelby Tube

N60
Undrained Shear
Strength Relative

Density
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2 22.43

0' - 0.30' A.C. PAVEMENT

Depth

Water Level

Graphic Log

Soil/ Rock
Description

Sample Number

Sample Type

Sample Location

Sample Recovery

Sample Blows or
Rock Quality

Graphs

Comments

Elevation

1098765431 2

GENERAL NOTES
Field descriptions may have been modified to reflect laboratory test results.

Descriptions on these boring logs apply only at the specific locations at the time the borings were drilled. They are not
warranted to be representative of subsurface conditions at other locations or times.

Split spoon blow counts shown are uncorrected raw data. Various hammer sizes and split spoon sizes were used and have not
been corrected to a Standard Penetration Test (SPT). Blow counts may vary substantially between SPT and these methods.

1.

2.

3.

STANDARD BOREHOLE
LOG DETAILS

COLUMN DESCRIPTIONS
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PND

PND

2 Ct {Poor}

SLATY ARGILLITE
grayish black, fine grained, thin
bedded, medium hard, BX-U,
steeply dipping

56
(50)

Rock Name, Description

Soil: Number of blows to advance driven sampler each 6-inch interval using sampler type specified
with a 30-inch drop. Blows per foot given in parentheses. Rock: Rock quality as defined from RQD
value.

Graphic log depicting blow counts per foot with a specified split spoon, Pocket Penetration and
Vane Shear tests depicted where taken on fine grained soils.

Comments or observations on drilling/sampling by driller or PND field personnel.
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SOIL DESCRIPTION SAMPLES GRAPH COMMENTS

Ty
pe

Casing Depth, Drilling Rate,
Fluid Loss, Drill Pressure,

Tests, Instrumentation,
Additional InformationVANE SHEAR (tsf)

   BLOW COUNT   Penetration
Blows per

6/Inch
(per foot)*

or
{Rock Quality} E
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Soil Name, Color, Moisture
Content, Relative Density,
Soil Structure, Mineralogy,

Other Information

POCKET PEN (tsf)

Re
co

ve
ry

 %
(R

Q
D

 %
)

Begin drilling 10/24/03
8:00 a.m.

1.5' to 2' - Hard, loud drilling
(Cobbles/Boulder encountered)

Drillhole blockage

1 Ss 20-20-25
(45)*30

POORLY-GRADED GRAVEL
W/ SILT AND SAND (GP-GM)
GRAY, MOIST, DENSE, 
SUBANGULAR

Elevation (in feet) with respect to Mean Lower Low Water (MLLW) or other datum where
specified.

Depth (in feet) below the ground surface.

Location of soil or rock sample taken.

Soil: Percentage of sample recovered. Rock: Percentage of sample recovered and RQD value.

Groundwater level recorded while drilling. Depths and times are recorded in comments column.

Graphic depiction of materials encountered.

Description of materials encountered, including USCS soil descriptions and rock desciptions
defined in Fig. B-1, pages 5 and 6.

Sample identification number.

Type of soil or rock sample collected at depth interval depicted; symbols explained on Fig. B-1,
sheet 1.

0.0 24.43
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Laboratory / Field Tests List of Abbreviations

Soil  Legend

%F
AL
CP
CO
DP
DS
HA

Liquid Limit
Limited Mechanical Analysis
Moisture Content
Moisture content and Dry density
Organic Content
Plasticity Index
Permeability or Hydraulic Conductivity

Percent Fines
Atterberg Limits
Laboratory Compaction test
Consolidation test
Depth "Peat" Probe
Direct Shear
Hydrometer Analysis

LL
LMA
MC
MD
OC
PI
PM

Designed:

Drawn:

Checked:

Project No.:

Date:

PND

PND

PND

Stratigraphic Contact

Distinct contact between soil strata or geologic units

Approximate location of soil strata change within a geologic soil unit

Pocket Penetrometer
Sieve Analysis
Triaxial Shear
Unconfined Compression
Vane Shear

PP
SA
TX
UC
VS

Well-graded gravels, gravel sand mixtures,
little or no fines

Organic silts and organic silty clays of low
plasticity

Poorly graded gravels, gravel-sand
mixtures, little or no fines

Silty gravels, gravel-sand-silt mixtures

Clayey gravels, gravel-sand-clay mixtures

Well-graded sands, gravely sands, little or
no fines

Poorly graded sands, gravelly sands, little
or no fines

Silty sands, sand-silt mixtures

clayey sands, sand-clay mixtures

Inorganic silts and very fine sands, rock
flour, silty or clayey fine sands or clayey
silts with slight plasticity

Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean
clays

Inorganic silts, micaceous or diatomceous
fine sandy or silty soils, elastic silts

Inorganic clays of high plasticity, fat clays

Organic clays of medium to high plasticity,
organic silts

Peat and other highly organic soils

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PT

MAJOR DIVISIONS TYPICAL
DESCRIPTIONS

SYMBOLS
LETTERGRAPH

CLEAN
GRAVELS

(LITTLE OR NO FINES)

GRAVELS WITH
FINES

(APPRECIABLE AMOUNT
OF FINES)

CLEAN SANDS

(LITTLE OR NO FINES)

SANDS WITH
FINES

(APPRECIABLE AMOUNT
OF FINES)

LIQUID LIMIT
LESS THAN 50

SILTS
AND

CLAYS

LIQUID LIMIT
GREATER THAN 50

SILTS
AND

CLAYS

HIGHLY ORGANIC SOILS

GRAVEL
AND

GRAVELLY
SOILS

MORE THAN 50%
OF COARSE
FRACTION
RETAINED ON NO.
4 SIEVE (4.75mm)

SAND
AND

SANDY
SOILS

MORE THAN 50%
OF COARSE
FRACTION
PASSING NO. 4
SIEVE (4.75mm)

COARSE
GRAINED

SOILS

MORE THAN 50%
RETAINED ON NO.
200 SIEVE
(0.075mm)

FINE
GRAINED

SOILS

MORE THAN 50%
PASSING NO. 200
SIEVE (0.075mm)

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications as per ASTM 2488

ENGINEERS, INC. FIGURE B-1
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METRIC CONVERSIONS
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Drawn:
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Project No.:

Date:
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PND

PND

1 inch
1 foot
1 mile

1 sq. inch
1 sq. foot
1 acre
1 sq. mile

1 cu. inch
1 cu. foot
1 cu. yard
1 U.S. gallon

1 lb.

1 lb.
1 ton

1 lb./cu. ft.

1 lb./sq. in.

1 lb./sq. ft.

1 U.S. ton/sq. ft.
[Note: 1 kPa

1 gal./min.
1 ft./sec.

1 sq. ft./U.S.
ton
1 sq. in./lb
1 sq. ft./year

1 lb.-ft.

1 mile/hour

1 foot/sec

Length = 25.4 mm
= 0.3048 m
= 1.6093 km

1 mm
1 m
1 km

= 0.0394
inch
= 3.281 feet
=  0.621
mileArea

Volume

Mass

Force

Density

Pressure/Stress

Flow Velocity

Coefficient  of
Compressibility M    :v

Coefficient of
consolidation C    : v

Moment

Speed

= 6.452 cm²
= 0.0929 m²
= 0.4047 hectare
= 2.59 km²

= 16.387 cm³
(cc)
= 0.0283 m³
= 0.7646 m³
= 3.785 liters

1 cm²
1 m²
1 hectare
1 km²

= 0.155 sq. inch
= 10.764 sq. foot
= 2.47 acre
= 0.386 sq. mile

1 cm³
1 m³
1 m³
1 liter

= 0.061 cu. inch
= 35.31 cu. foot
= 1.308 cu. yard
= 0.264 U.S. gallon

= 0.4536 kg 1 kg = 2.205 lb.

= 4.448 N
=8.896 kN

1 N
1 kN

= 0.225 lb.
= 0.1124 U.S. ton

= 16.019 kg/m³
= 0.1571 kN/m³

1 kg/m³
1 kN/m³

= 0.0624 lb./cu. foot
= 6.365 lb./ cu. foot

= 0.0703
kg/cm²
(= 6.895 kPa)
= 4.882 kg/cm²
(= 0.04788 kPa)
= 95.76 kPa
= 1 kN/m²

1 kg/cm²
1 kPa
1 kg/cm²
1 kPa
1 kPa

= 14.22 lb./sq. inch
= 0.145 lb./sq. inch
= 0.2048 lb./sq. ft.
= 20.886 lb./sq. foot
= 0.01044 U.S. ton/sq.
foot

= 6.309 x 10  m³/sec
= 0.3048 m/sec

-5 1 m³/sec
1 m/sec

= 15,850 gallons per
minute
= 3.28 ft./sec

= 0.0104 m²/kN
= 14.22 cm²/kg

= 0.0929 m²/year
(= 0.002946 mm²/sec)

1 m²/year
1 mm²/sec

= 10.76 sq. ft. /year
= 339.4 sq. ft./year

= 0.1383 kq-m
(= 1.3558 Nm)

1 kq-m
1 N-m

= 7.23 lb.-foot
= 0.7376
lb.-foot

= 1.609 km/hour
(=0.447 m/sec)

= 0.3048 m/sec

1 km/hour
1 m/sec

1 m/sec

= 0.622 mile/hour
= 2.237 mph

= 3.281 feet/sec

ENGINEERS, INC. FIGURE B-1
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Ss
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Ss

Sample taken at 3:05PM,
11/21/17
Begin drilling at 3PM,
11/21/17 

Sample taken at 3:15PM,
11/21/17
Sampler wet when retrieved,
possible groundwater 

Sample taken at 3:25PM,
11/21/17 

Sample taken at 3:35PM,
11/21/17. No recovery. 

0-1-2
(3)

3-2-2-1
(4)

4-6-5-5
(11)

3-5-7-14
(12)

POORLY-GRADED SAND WITH
SILT (SP-SM)
brownish gray, moist, 5% gravel;
85% sand; 10% fines; very thin
layer of surficial vegetation
POORLY-GRADED SAND WITH
GRAVEL (SP)
reddish brown, moist to wet, 39%
gravel; 58% sand; 3% fines; gravel
to 1" max dia., mc=12.9%

POORLY-GRADED SAND (SP)
gray mottled with black and white,
wet, 10% gravel; 88% sand; 2%
fines; gravel to 0.5" max dia.,
mc=17.5%

78

34

50

0
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Sample taken at 3:55PM,
11/21/17
More gravel in cuttings than
observed in other boreholes
*Spike in blow counts
possibly due to pushing
cobble 

Sample taken at 4:20PM,
11/21/17
Driller reports approximately
6" of heaved material inside
casing 

Sample taken at 3:40PM,
11/21/17
Driller reports approximately
1' of heaved material inside
casing
*Sampler sunk 3" under self
weight 

Material from 30'-45'
interpolated based on drill
action, cuttings and heave
behavior. No samples
obtained due to heaving
material. 

Driller reports approximately
6' of heave. Attempt to drill
out casing, pull 20' of casing
and re-drill to 45' 
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POORLY-GRADED SAND (SP)
gray mottled with black and white,
wet, 10% gravel; 88% sand; 2%
fines; gravel to 0.5" max dia.,
mc=17.5%(continued)
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Sample taken at 8PM,
11/21/17
Driller reports approximately
1.5' of heaved material inside
casing immediately after
sampling, approximately 5' of
heaved material inside casing
when drill rod sent back
down
*Blow counts not relevant,
most of sample was obtained
inside auger casing 
Terminate drilling at 8:30PM,
11/21/17 at 46.5' 

W
at

er
 T

ab
le

Checked: SH

Logged By: SCS

Data Entry: SCS

Project No.: 172116.02

SOIL DESCRIPTION SAMPLES GRAPH COMMENTS

Ty
pe

Casing Depth, Drilling Rate,
Fluid Loss, Drill Pressure,

Tests, Instrumentation,
Additional Information

BH-1

VANE SHEAR (tsf)

   BLOW COUNT   

*

Date: Dec. 2017

Penetration
Blows per

6/Inch
(per foot)*

or
{Rock Quality}

MAIER DR FORCE MAIN REPLACEMENT
Juneau, Alaska

E
lev

at
io

n
(fe

et
)

-25.5

-28.0

-30.5

-33.0

-35.5

-38.0

-40.5

20 40 60 80

1 2 3 4

0.2 0.4 0.6 0.8Lo
ca

tio
n

POORLY-GRADED SAND (SP)
gray mottled with black and white,
wet, 10% gravel; 88% sand; 2%
fines; gravel to 0.5" max dia.,
mc=17.5%(continued)
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gray, wet, 5% gravel; 65% sand;
30% fines
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Grab surface sample from
auger cuttings taken at
8:45AM, 11/20/17
Begin drilling at 8:30AM,
11/20/17 

Sample taken at 8:55AM,
11/20/17 

Sample taken at 9:10AM,
11/20/17
Sampler wet when retrieved,
possible groundwater 

Sample taken at 9:30AM,
11/20/17 
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SILT AND GRAVEL (SW-SM)
grayish brown, moist, 32%
subrounded gravel; 60% sand; 8%
fines; gravel to 1" max dia.,
mc=9.5%

POORLY-GRADED SAND WITH
GRAVEL (SP)
grayish brown, moist, 20%
subrounded gravel; 75% sand; 5%
fines; gravel to 1.5" max dia.

POORLY-GRADED SAND (SP)
gray mottled with black and white,
moist, 2% subrounded gravel; 96%
sand; 2% fines; trace gravel to 0.5"
max dia., mc=19.4%

POORLY-GRADED SAND (SP)
gray mottled with black and white,
moist, 10% subrounded gravel; 85%
sand; 5% fines; gravel to 1.5" max
dia.
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Sample taken at 9:45AM,
11/20/17
Driller reports approximately
2' of heaved material inside
casing 

Sample taken at 10:05AM,
11/20/17
Driller reports approximately
1.5' of heaved material inside
casing 

Sample taken at 10:20AM,
11/20/17 

Sample taken at 10:35AM,
11/20/17
*Sampler sunk 12" under self
weight 

7-17-37
(54)

1-2-3
(5)

4-3-2-5
(5)

0-0-2-2
(2)*

FIGURE  B-3
2 of 3

N
um

be
r

D
ep

th
 (f

ee
t)

22.5

25.0

27.5

30.0

32.5

35.0

37.5

W
at

er
 T

ab
le

Checked: SH

Logged By: SCS

Data Entry: SCS

Project No.: 172116.02

SOIL DESCRIPTION SAMPLES GRAPH COMMENTS

Ty
pe

POORLY-GRADED SAND (SP)
gray mottled with black and white,
moist, 5% subrounded gravel; 90%
sand; 5% fines; trace gravel to 0.5"
max dia.

SILT (ML)
gray, wet, 0% gravel; 9% sand; 91%
fines; no plasticity; rapid dilatancy;
non-plastic, mc=34.8%

SANDY SILT (ML)
gray, wet, 0% gravel; 43% sand;
57% fines; no plasticity; non-plastic,
mc=31.1%

100

56

59

75

Casing Depth, Drilling Rate,
Fluid Loss, Drill Pressure,

Tests, Instrumentation,
Additional Information

BH-2

VANE SHEAR (tsf)

   BLOW COUNT   

Date: Dec. 2017

Penetration
Blows per

6/Inch
(per foot)*

or
{Rock Quality}

MAIER DR FORCE MAIN REPLACEMENT
Juneau, Alaska

E
lev

at
io

n
(fe

et
)

-8.7

-11.2

-13.7

-16.2

-18.7

-21.2

-23.7

20 40 60 80

1 2 3 4

0.2 0.4 0.6 0.8Lo
ca

tio
n

G
ra

ph
ic

Sy
m

bo
l

Soil Name, Color, Moisture
Content, Relative Density,
Soil Structure, Mineralogy,

Other Information

POCKET PEN (tsf)

Re
co

ve
ry

 %
(R

Q
D

 %
)

BO
RE

H
O

LE
 L

O
G

  1
72

11
6 

M
A

IE
R 

D
R 

FM
 R

E
PL

A
CE

 B
O

RE
H

O
LE

 L
O

G
S.

G
PJ

  P
N

D
 E

N
G

IN
E

E
RS

.G
D

T 
 2

/2
7/

18
  ©

20
18

9

10

11

12

FIGURE  B-3
3 of 3

N
um

be
r

Ss

Ss

Ss

Ss

Sample taken at 10:45AM,
11/20/17 

Sample taken at 11AM,
11/20/17
Temporarily halt drilling at
11:10AM due to incoming
tide, resume drilling at
3:50PM.
*Sampler sunk 6" under self
weight 

Sample taken at 4:20PM,
11/20/17
Driller reports approximately
2' of heaved material inside
casing 

Sample taken at 5:10PM,
11/20/17
Driller reports approximately
1' of heaved material inside
casing 
Terminate drilling at 5:20PM,
11/20/17 at 56.5' 
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gray, wet, 0% gravel; 43% sand;
57% fines; no plasticity; non-plastic,
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35% fines; mc=28.2%
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Grab surface sample from
auger cuttings taken at
8:25AM, 11/19/17
Begin drilling at 8AM, 11-19-
17. Property owner indicates
several inches of surficial
recycled asphalt pavement
(RAP). RAP was not
explicitly evident due to
snow/frozen ground
conditions. 

Sample taken at 8:40AM,
11/19/17. Sample 2A: 5'-6';
Sample 2B: 6'-7' 

Sample taken at 8:55AM,
11/19/17 

Cuttings become moist at 11',
sampler is wet upon retrieval
of 10' sample. 

Sample taken at 9:10AM,
11/19/17 

2-3-7-6
(10)

3-6-7-12
(13)

14-12-13-13
(25)

SILTY SAND (SM)
brownish gray, dry, 5% subangular
to subrounded gravel; 80% sand;
15% fines; gravel to 0.5" max dia.

SILTY SAND (SM)
brownish gray, dry, 5% subrounded
gravel; 75% sand; 20% fines; trace
gravel to 0.25" max dia.

POORLY-GRADED SAND (SP)
gray mottled with black and white,
dry, 5% subrounded gravel; 90%
sand; 5% fines

SANDY SILT (ML)
gray, dry, 2% subrounded gravel;
42% sand; 56% fines; trace gravel
to 0.25" max dia, mc=25.2% non-
plastic

POORLY-GRADED SAND WITH
GRAVEL (SP)
gray mottled with brown , black and
white, dry, 20% subrounded gravel;
75% sand; 5% fines; gravel to 0.75"
max dia.
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Sample taken at 9:25AM,
11/19/17
Wet cuttings and sampler at
20'. 

Sample taken at 9:45AM,
11/19/17
Driller reports approximatly
2" of heaved material in
casing at 20' when drill rod
removed from auger. 

Driller reports approximately
2' of heaved material inside
casing after sampler is
removed and drill rod is
reinstalled. 

Sample taken at 10:05AM,
11/19/17
Driller reports approximately
2' of heaved material inside
casing 

Sample taken at 10:25AM,
11/19/17
Driller reports approximately
2' heaved material inside
casing 
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Fluid Loss, Drill Pressure,

Tests, Instrumentation,
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POORLY-GRADED SAND (SP)
gray mottled with brown , black and
white, dry, 7% subrounded gravel;
91% sand; 2% fines; gravel to 0.75"
max dia., mc=19.3%

POORLY-GRADED SAND WITH
SILT (SP-SM)
brownish gray mottled with black
and white, wet, 1% subrounded
gravel; 93% sand; 6% fines; trace
gravel to 0.5" max dia., mc=19.3%
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Sample taken at 10:50AM,
11/19/17
Driller reports approximately
3' heaved material inside
casing 
Temporarily halt drilling to
get water for head in attempt
to control heave 

Sample taken at 1:10PM,
11/19/17
Add water to control heave,
driller reports 1' of heaved
material at 45' sample 

Sample taken at 2:20PM,
11/19/17
Driller reports approximately
3.5' of heaved material inside
casing 

Sample taken at 2:55PM,
11/19/17
Driller reports approximately
2' of heaved material inside
casing 
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mc=19.3%(continued)
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Sample taken at 3:50PM,
11/19/17
Driller reports approximately
1' of heaved material inside
casing 
Sample 13A: 60'-61'; Sampler
13B: 61'-61.5' 

Sample taken at 4:20PM,
11/19/17
Driller reports approximately
6" of heaved material inside
casing 

Terminate drilling at 4:40PM,
11-19-17 at 67' 
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SANDY SILT (ML)
gray, wet, 0% gravel; 34% sand;
66% fines; no plasticity; mc=28.8%,
non-plastic
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