F.A. Project: u.s.301 Maryland State Line to 1-95
Contract: 28-113-01
Boring Location: sta 680+08.82, 173.00° Lt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 2

Boring No.: B-4-09

Boring Surface Elev.: +57.85 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: 0O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 40.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/2/09 40.0 38.0 311
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Gary Truver
Helpers: T. Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/2/09 1 0.5 2 Moist firm brown silt w/trace.of fine to coarse|  A-4(0) 6" of topsoil.
8 sand.
2.0 10" RECOVERY
2 2.0 b Il Moist stiff brown clayey silt w/some fine A-4(5)
2.8 1 WA sand, trace of coarse safd.
4",/,4
4‘:/:,4
4.0 i 22" RECOVERY
3 40 2 Moist stiff brown clayey silt w/some fine A-4(5)
5 sand, trace of coarse sand.
5.6
6.0 19" RECOVERY
4 6.0 o Moist stiff orange-clayey fine sandy:silt w/ A-4(2)
8 some coarse sand.
8.0’ 20" RECOVERY
8.4 5 8.0 : Moist medium dense orange fine to coarse A-1-b
; sand and gravel w/some silt.
10.0' 18" RECOVERY
6 100 ! Moist very stiff orange clay w/some fine sand,| A-6(12)
10 trace of coarse sand.
11.2
12.0' 21" RECOVERY
7 12.0 & Moist medium dense orange coarse to fine A-1-b
I " sand and gravel w/trace of silt.
14 14.0' 20" RECOVERY
8 14.0 S il Moist very stiff orange fine to coarse sandy A-4(0) 4" clay lens @ 15.0'.
1 £ied silt w/some clay, trace of gravel.
14
g
16.0' o 20" RECOVERY
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor:

Randy Ferguson




F.A. Project: u.s.301 Maryland State Line to 1-95

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: B-4-09

Contract: 2s8-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
9 16.0° a Moist very stiff orange fine sandy silt w/some A-4(0) 3" clay lens @ 17.0'.
16.8 3 coarse sand, trace of gravel.
18.0 19" RECOVERY
10 | 180 3 Moist stiff pink fine sandy clay w/trace of A-6(9)
19.0' coarse sand.
1A | 19.0 10 - 11" RECOVERY - A-4(0)
19.6 Moist very stiff light brown clayey silt w/
20'0| I trace of fine to coarse sand and gravel.
11 | 200 i 9" RECOVERY A-1-b
% Moist very dense orange coarse sand and
gravel w/some fine sand and silt.
22.0 15" RECOVERY
22.4 12 22.0 3 Moist medium dense orange gravel and coarse A-1-b
n sand w/some silt and fine sand.
24.0 20" RECOVERY
13 | 240 b No Sample Recovery
16
252 10
26.0 0" RECOVERY
14 | 26.0 6 Moist medium dense orange coarse sand and A-1-b
13 gravel witrace of silt and fine sand.
28 28.0' 17" RECOVERY.
15 28.0 n Moist medium dense orange gravel and coarse A-1-b
n sand wi/trace of silt and fine sand.
30.0' 18" RECOVERY
16 300 " No Sample Recovery Water encountered at 31.1".
30.8 14
14
32.0 0" RECOVERY
17 | 320 2 Wet loose brown fine to coarse sand and A-1-b
4 gravel witrace of silt.
33.6
34.0 18" RECOVERY
18 | 340 : Wet medium dense brown coarse to fine sand A-1-b
2 and gravel witrace of silt.
36.0° 18" RECOVERY
36.4 19 36.0° 5 Wet medium dense brown gravel and coarse A-1-b
» to fine sand witrace of silt.
38.0° 20" RECOVERY
20 38.0' 8 No Sieve Analysis pH sample sent to GTA for
8 testing.
39.2
40.0 16" RECOVERY
End of Boring.
42




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

1 Silty low plasticity
/| clay

Low plasticity
clay

Silty sand

R Poorly graded sand
e with silt

Poorly graded clayey
silty sand

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 2/2/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig is a Trailor Mounted CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301 Maryland State Line to 1-95
Contract: 28-113-01
Boring Location: sta 683+80.18, 364.00' Lt. C.L.

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 0F 3

Boring No.: B-4-10w

Boring Surface Elev.: +5362 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 50.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/30/09 40.0 38.0 36.1
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Bill Holden
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1/30/09 1 0.5 2 Moist stiff brown clayey silt.w/trace of fine to A-4(7) 5" of topsoil, 8" of frost.
5 coarse sand.
] 2.0' 7 18" RECOVERY
2 2.0 2 I Moist firm brown clayey fine to coarse sandy A-4(1)
2.8 " W silt'witrace of gravel.
7
/
4.0 v 21" RECOVERY
3 4.0 3 Moist firm brown fine to coarse sandy silt. A-4(0)
:
5.6
6.0' 18" RECOVERY
4 6.0 3 Moist firm brown-clayey silt w/some-coarse A-4(3)
5 to fine sand, trace of gravel.
8.0’ 21" RECOVERY
8.4 Ul | 80 Wet orange brown mottled silty fine to coarse Pressed Shelby Tube, 15
sand, trace of gravel. recovery.
10.0' 15" RECOVERY
5 100 s Moist medium dense brownish orange silty A-2-4(0)
6 coarse to fine sand wi/trace of gravel.
11.2
12.0' 22" RECOVERY
6 12.0 : Moist loose brownish orange silty fine to A-2-4(0)
I : coarse sand wi/trace of gravel.
14 14.0 20" RECOVERY
7 14.0 4 Moist loose brownish orange coarse sand w/ A-1-b
2 some fine sand, trace of silt and gravel.
] 16.0' 22" RECOVERY
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301 Maryland State Line to 1-95

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 3

Boring No.: B-4-10w

Contract: 2811301
D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
8 16.0 : Moist medium dense brownish orange coarse A-1-b
16.8 § sand w/some fine sand and silt, trace of
gravel.
18.0' 21" RECOVERY
9 18.0 3 Moist stiff grayish red clayey silt w/some A-4(3)
8 coarse to fine sand.
19.6
20.0 22" RECOVERY
10 20.0 : Moist medium dense brownish orange coarse A-1-b
6 sand w/some fine sand and silt, trace of
gravel.
22.0' 20" RECOVERY
22.4 1 22.0 z Moist medium dense brownish orange coarse A-1-b
o sand w/some fine sand and silt, trace of
gravel.
24.0' 20" RECOVERY
12 | 240 3 Moist loose light brown and orange fine to A-2-4(0)
: coarse sand-w/somessilt, trace-of-gravel.
25.2
26.0' 22" RECOVERY
13 | 260 3 Wet loose light brown and orange fine to A-2-4(0)
: coarse sand w/some silt, trace of gravel.
28 28.0' 20" RECOVERY.
14 28.0 2 Wet very loose brown silty fine sand. A-2-4(0)
2
30.0' 22" RECOVERY
15 30.0 5 Wet loose brown fine sand w/some silt, trace A-2-4(0)
30.8 2 of coarse.sand.
32.0 21" RECOVERY
16 | 320 ! Wet very loose brown fine sand w/some silt, A-2-4(0)
: trace of coarse sand.
33.6
34.0 23" RECOVERY
17 34.0 2 Wet loose brown fine sand w/some silt, trace A-2-4(0)
3 of coarse sand and gravel.
36.0 23" RECOVERY
36.4 18 | 360 5 Wet medium dense brownish black fine to A-3 Water encountered at 36.1'".
S coarse sand wi/trace of silt and gravel.
38.0 22" RECOVERY
19 | 380 3 Wet medium dense brownish black coarse to A-3
. fine sand wi/trace of silt and gravel.
39.2
40.0 22" RECOVERY
20 | 400 s Wet medium dense brownish black fine to A-3 Washed out augers using
8 coarse sand wi/trace of silt and gravel. mud/water mix.
42 42.0 23" RECOVERY
21 42.0 p Saturated medium dense brownish black fine A-2-4(0) Washed out augers using




F.A. Project: u.s.301 Maryland State Line to 1-95

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 3

Boring No.: B-4-10w

Contract: 28-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2 sand w/some coarse sand and silt, trace of mud/water mix.
gravel.
44.0 19" RECOVERY
22 44.0 . Saturated medium dense brownish orange fine]  A-2-4(0) Washed out augers using
44.8 n sand w/some coarse sand and silt, trace of mud/water mix.
gravel.
46.0 19" RECOVERY
23 | 46.0° s Saturated medium dense brownish orange fine]  A-2-4(0) Washed out augers using
10 to coarse sand w/some silt, trace of gravel. mud/water mix.
47.6
48.0 22" RECOVERY
24 48.0' ! No Sieve Analysis pH _sample sent to GTA for
12 testing.
15
50.0' 22" RECOVERY
50.4 End of Boring.
53.2
56
58.8
61.6
64.4
67.2




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
,2/’ Silty low plasticity
i clay

Silty sand

R Poorly graded sand
S with silt

Notes:

1. Exploratory borings were drilled on 1/30/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig is a Trailor Mounted CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 Maryland State Line to 1-95 Boring No.: B-4-11
Contract: 28-113-01
Boring Location: sta 687+52.09, 341.00' Lt. C.L.

Boring Surface Elev.: +46.96 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 40.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/4/09 28.0 26.0 24.2

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: D.Zmijewski

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
2/3/09 1 0.0 6 Moist medium dense orange.clayey coarse A-2-7(2)
6 sand and gravel, trace of fine sand.
2.0 12" RECOVERY
2 20 : Moist medium dense orange coarse sandw/ A-1-b
2.8 2 some silt and.gravel, trace-of fine sand.
4.0 20" RECOVERY
3 4.0 3 Moist loose orange coarse sand w/ some A-1-b
3 gravel and silt; trace of fine sand.
5.6
6.0’ 15""RECOVERY
4 6.0 2 Moist loose orange coarse sand, trace of silt, A-1-b
2 fine sand, and gravel.
8.0 17" RECOVERY
8.4 5 8.0 2 Moist loose orange coarse sand, trace of silt, A-1-b
3 fine sand, and gravel.
10.0 14" RECOVERY
6 10.0 3 Moist loose yellow coarse sand w/ some fine A-1-b
3 sand and silt, trace of gravel.
11.2
12.0 | 20" RECOVERY
7 | 120 3 itil Moist medium dense yellow coarse sand, A-1-b
! trace of fine sand, silt, and gravel.
14 14.0' 18" RECOVERY
8 14.0 3 Moist loose orange coarse sand w/ some silt, A-1-b
3 trace of fine sand and gravel.
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301 Maryland State Line to 1-95

STATE OF DELAWARE PAGE 2 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
Boring No.: B-4-11

Contract: 2s8-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
16.0 EEH 18" RECOVERY
9 | 160 4 JEsEn Moist loose orange coarse sand w/ some A-1-b
16.8 O ¢ gravel, trace of silt and fine sand.
18.0 L. 18" RECOVERY
10 | 180 | Moist loose orange coarse sand, trace of silt, A-1-b
N fine sand, and gravel.
19.6 @
20.0 : 16" RECOVERY
1 20.0 5 Moist medium dense orange coarse sand and A-1-b Contains cemented sands.
B gravel w/ some fine sand, trace of gravel.
i
22.0 ! 14" RECOVERY
22.4 12 22.0 ! Wet medium dense yellow, orange, and white |  A-2-4(0)
: ; mottled fine to coarse sand w/ some silt, trace
of gravel.
24.0' i 18" RECOVERY
13 24.0 3 ! Wet loose-brown and light-brown-fine-sand w/ A-3 Water encountered at 24.2".
3 i some coarse sand, trace of silt and gravel.
25.2 !
26.0 21" RECOVERY
14 | 26.0 3 Wet loose brown and light brown fine sand w/|  A-2-4(0)
ik some coarse sand and silt, trace of gravel.
28 280 15" RECOVERY.
15 | 280 3 Wet loose orange fine to coarse sand w/ some|  A-2-4(0)
2 silt, trace of gravel.
30.0: 14" RECOVERY
16 | 300 % Wet medium dense orange fine sand-w/ some | A-2-4(0)
30.8 . silt, trace of coarse sand.
32,0 18" RECOVERY
17 32.0 L Wet medium dense orange fine sand w/ some A-3 Contains cemented sands.
» coarse sand, trace of silt and gravel.
33.6
34.0 24" RECOVERY
18 | 340 3 Wet dense orange fine sand w/ some coarse A-2-4(0)
o sand and silt, trace of gravel.
36.0' 20" RECOVERY
36.4 19 | 36.0 % Wet very dense orange fine to coarse sand, A-3
2 trace of silt and gravel.
38.0 16" RECOVERY
20 | 380 i Indication of wet dense orange fine to coarse pH sample sent to GTA for
% sand, trace of silt and gravel. testing.
39.2
40.0 18" RECOVERY
End of Boring.
42




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 2/3/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 Maryland State Line to 1-95 Boring No.: B-4-12
Contract: 28-113-01
Boring Location: sta 690+81.42,192.00° Lt. C.L.

Boring Surface Elev.: +28.06 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 40.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/26/09 10.0 8.0 5.1

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: D.Zmijewski

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1/26/09 1 0.5 2 Il Wet stiff brown clayey coarse.sandy silt w/ A-4(1) Topsoil - 6".
10 v some fine sand, trace of gravel.
/
2.0’ 12" RECOVERY
2 2.0 3 zo0  Wet stiff brown clayey coarse sandy silt w/ A-4(2)
2.8 . some gravel, trace of fine sand.
4.0 18" RECOVERY
3 4.0 ! Wet soft gray and orange mottled gravelly A-4(0)
] and coarse sandy silt w/ some fine sand.
5.6
6.0’ 8" RECOVERY
4 6.0 L No Sample Recovery
5
6
8.0’ 0" RECOVERY
8.4 5 8.0 : Wet very loose yellow fine to coarse sand w/ |  A-2-4(0)
! some silt, trace of gravel.
10.0 18" RECOVERY
6 100 2 Wet loose yellow and light brown coarse sand A-1-b
4 w/ some fine sand, trace of silt and gravel.
11.2
12.0' 24" RECOVERY
7 12.0 ; Saturated loose orange fine to coarse sand w/ |  A-2-4(0)
I o some silt, trace of gravel.
14 14.0' 12" RECOVERY
8 14.0 10 Saturated medium dense orange fine to coarse| A-2-4(0)
12 sand w/ some silt, trace of gravel.
] 16.0 20" RECOVERY
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 Maryland State Line to 1-95 Boring No.: B-4-12
Contract: 2s8-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
9 16.0 o Saturated medium dense orange fine to coarse A-3
16.8 u sand, trace of silt and gravel.
18.0' 24" RECOVERY
10 | 180 = Saturated dense orange fine sand w/ some A-2-4(0)
2 coarse sand and silt, trace of gravel.
19.6
20.0 20" RECOVERY
11 20.0 M Saturated medium dense orange fine sand w/ A-3
13 some coarse sand, trace of silt and gravel.
22.0 22" RECOVERY
22.4 12 22.0 : Saturated medium dense orange fine sand w/ A-2-4(0)
B some coarse sand and silt, trace of gravel.
24.0 21" RECOVERY
13 | 240 o Saturated medium dense orange fine sand w/ A-3
n some coarse:sand, trace of silt-and.gravel.
25.2
26.0' 21" RECOVERY
14 | 260 1 Saturated dense orange fine sand w/ some A-3
= coarse sand, trace of silt.
28 28.0' 22" RECOVERY
15 28.0 2 Saturated medium dense orange fine sand w/ A-3
B some coarse sand, trace of silt.
30.0' 24" RECOVERY
16 30.0 A Saturated dense orange fine sand w/.some A-3
30.8 23 coarse.sand, trace.of silt and gravel.
32.0' 20" RECOVERY
17 | 320 M Saturated dense orange fine sand w/ some A-3
® coarse sand, trace of silt and gravel.
33.6
34.0 24" RECOVERY
18 | 340 1 Saturated medium dense orange fine sand w/ A-3
P some coarse sand, trace of silt.
36.0 23" RECOVERY
36.4 19 36.0° g Saturated medium dense orange fine sand w/ A-3
A some coarse sand, trace of silt.
38.0° 18" RECOVERY
20 | 380 2 Saturated dense orange fine sand with some pH sample sent to GTA for
1 silt. testing.
39.2
40.0' 24" RECOVERY
End of Boring
42




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
A clay

Clayey sand

Silty sand

R Poorly graded sand
S with silt

Well graded sand

Notes:

1. Exploratory borings were drilled on 1/26/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig iIs a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 Maryland State Line to 1-95 Boring No.: B-4-20
Contract: 28-113-01
Boring Location: sta 700+36.79, 224.00° Lt. C.L.

Boring Surface Elev.: +4417 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 40.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/22/09 26.0 24.0 22.0

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: D.Zmijewski

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
1122109 1 10 3 Moist firm.brown fine sandy.silt w/ some A-4(0) Topsoil - 9".
20 coarse sand, trace of gravel.
. 10" RECOVERY
2 2.0 : P . . A-4(3)
28 8 Moist stiff brown clayey silt w/ some fine to
6 coarse sand, trace of gravel.
4.0! 18" RECOVERY.
3 4.0 : Moist stiff orange and gray clayey fine sandy A-6(6)
. silt, trace of coarse sand.
5.6
6.0 15" RECOVERY
4 6.0 E Moist very stiff orange and yellow mottled A-4(0)
1 fine sandy silt, trace of coarse sand:
8.0 23" RECOVERY
8.4 5 8.0 2 Moist firm orange and yellow mottled fine A-4(0)
5 sandy silt, trace of coarse sand.
10.0' 20" RECOVERY
6 10.0 . Moist medium dense orange-yellow mottled A-2-4(0)
1 silty fine sand.
11.2
12.0' 22" RECOVERY
7 120 p Moist medium dense brown fine to coarse A-2-4(0)
5 sand w/ some silt, trace of gravel.
14 14.0' 18" RECOVERY
8 | 140 4 JEEE Moist medium dense brown coarse sand and A-1-b
1 gravel w/ some fine sand and silt.
16.0' 18" RECOVERY
9 16.0' u Moist medium dense orange and yellow A-1-b
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 Maryland State Line to 1-95 Boring No.: B-4-20
Contract: 2s8-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
o coarse to fine sand w/ some gravel, trace of
silt.
18.0' 20" RECOVERY
10 18.0 p Wet loose yellow fine to coarse sand, trace of A-3
: silt and gravel.
19.6
20.0 18" RECOVERY
11 200 2 Wet loose yellow fine to coarse sand, trace of A-3
: silt and gravel.
22.0 22" RECOVERY
22.4 12 220 3 Wet medium dense orange fine to coarse sand A-1-b
12 and gravel w/ some silt.
24.0' 13" RECOVERY
13 24.0 o Wet medium dense orange fine to coarse sand| A-2-4(0)
: w/ some silt and gravel.
25.2
26.0 18 RECOVERY.
14 26.0 3 Wet medium dense orange coarse to fine sand A-1-b
: w/ some silt, trace of gravel.
28 280 18" RECOVERY.
151 280 3 Saturated medium dense orange fine sand w/ A-2-4(0)
1 some coarse sand and silt, trace of gravel:
30.0' 20" RECOVERY
16 | 300 1 Saturated medium dense orange fine sand w/ A-2-4(0)
30.8 b some coarse sand-and silt, trace of gravel.
32.0 22" RECOVERY
17 32.0 & Saturated medium dense orange fine sand w/ A-2-4(0)
}g some coarse sand and silt, trace of gravel.
336
34.0 22" RECOVERY
18 34.0 M Saturated medium dense orange fine sand w/ A-2-4(0)
1 some coarse sand and silt, trace of gravel.
36.0' 21" RECOVERY
36.4 19 | 36.0 g Saturated dense orange fine to coarse sand, A-3
2 trace of silt and gravel.
38.0 14" RECOVERY
20 | 380 i Saturated dense brown fine to coarse sand pH sample sent to GTA for
2 with some silt. testing.
39.2
40.0 24" RECOVERY
End of Boring
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KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand
,2/’ Silty low plasticity
i clay

Low plasticity
clay

RS, Poorly graded sand
il with silt

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 1/22/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig iIs a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 Maryland State Line to 1-95 Boring No.: B-4-27
Contract: 28-113-01
Boring Location: sta 707+51.38, 263.00' Lt. C.L.

Boring Surface Elev.: +49.71 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 40.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/21/09 30.0 28.0 26.6

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: D.Zmijewski

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
1/21/09 1 0.5 4 Moist firm.brown fine sandy.silt w/ some clay|  A-4(0) Topsoil - 6".
4 and gravel, trace of coarse sand.
2.0’ 12" RECOVERY
2 2.0 : Moist medium dense orange silty fine sand w/|  A-2-4(0)
2.8 . some coarse sand, trace of gravel.
4.0 18" RECOVERY
3 4.0 3 Moist loose orange coarse to fine sand w/ A-1-b
3 some silt, trace of gravel.
5.6
6.0’ 17" RECOVERY
4 6.0 > Moist medium dense orange fine fo-coarse A-2-4(0)
2 sand w/ some silt, trace of gravel.
8.0’ 21" RECOVERY
8.4 5 8.0 : Moist medium dense orange coarse sand and A-1-b
! gravel w/ some fine sand and silt.
10.0 16" RECOVERY
6 100 : Moist loose orange coarse to fine sand w/ A-1-b
3 some silt, trace of gravel.
11.2
12.0' 18" RECOVERY
7 12.0 3 Moist loose orange and yellow coarse to fine A-1-b
I 5 sand w/ some silt, trace of gravel.
14 14.0' 20" RECOVERY
8 14.0 : Moist medium dense orange and yellow A-1-b
: coarse sand w/ some gravel, trace of fine sand
and silt.
] 16.0 16" RECOVERY
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 Maryland State Line to 1-95 Boring No.: B-4-27
Contract: 2s8-113-01

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
9 16.0° ! Moist medium dense orange and yellow A-1-b
16.8 2 coarse to fine sand w/ some silt, trace of
gravel.
18.0 23" RECOVERY
10 | 180 : Moist medium dense orange and yellow A-1-b
: coarse to fine sand w/ some silt, trace of
10.6 gravel.
20.0' 21" RECOVERY
11 20.0 3 Moist loose orange and yellow coarse to fine A-1-b
2 sand w/ some silt, trace of gravel.
22.0 21" RECOVERY
22.4 12 22.0 3 Moist medium dense yellow, orange, and A-1-b
2 brown coarse to fine sand w/ some silt and
gravel.
24.0 18" RECOVERY
13 | 240 1 Moist dense yellow, orange, and brown gravel A-1-b
b2 and.coarse-sand w/:some fine-sand; trace of
25.2 silt.
26.0 18" RECOVERY
14 | 260 2 Moist medium dense yellow, orange, and A-1-b
1 brown gravel and coarse sand w/ some fine
sand;tracejofsilt.
28 28.0' 18" RECOVERY.
15 28.0 : Wet loose yellow: fine to coarse sand, trace of A-3
: silt and gravel.
30.0' 24" RECOVERY
16 | 300 2 Saturated medium‘dense yellow fineto coarse A-3
30.8 ! sand, trace of silt.and gravel.
32.0 24" RECOVERY
17 | 320 2 Saturated loose yellow fine to coarse sand, A-3
3 trace of silt.
33.6
34.0 24" RECOVERY
18 34.0 10 Saturated loose orange fine to coarse sand, A-3
4 trace of silt and gravel.
36.0° 24" RECOVERY
36.4 19 36.0° 8 Saturated medium dense orange fine sand w/ A-2-4(0)
1w some silt and coarse sand, trace of gravel.
38.0° 24" RECOVERY
20 | 380 s Saturated medium dense orange brown silty pH sample sent to GTA for
; fine to coarse sand. testing.
39.2
40.0 24" RECOVERY
End of Boring
42




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
A clay

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 1/20/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig iIs a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 688+30.49, 67' Rt. C.L.

Boring Surface Elev.: 32.06

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
2/15/08

Time

Pay Quantities:

Depth of Hole
4.0

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of: To:

From Depth of: 0.0' To:

Depth of Casing Depth of Water
4.0' 3.8

PAGE 1 OF 4

Boring No.: BR1-04-01

34.0

Elev. of Water

28.3
32.1
32.1
32.1

2 1/2 in. Dia. Dry Sample Boring: 76.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Dave Burt
Helpers: J. Hillebrand
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.0 : Saturated.firm brown silt with.some fine sand,|  A-4(6)
4 trace of coarse sand and gravel.
2.0 20" RECOVERY
249 2 2.0 3 £E85 Wet stiff brown coarse sandy silt with some A-4(0)
B | -
8 7 fine sand red and clay, trace of gravel.
4.0 15" RECOVERY
3 4.0 E Wet medium dense brown gravelly coarse A-4(2)
498 B sand with some fine sand and silt.
6.0’ 18" RECOVERY
4 6.0 1 Wet medium dense brown gravelly coarse A-2-4(0)
» sand with some silt and fine sand.
7.47
8.0’ 24" RECOVERY
5 8.0 g Moist medium dense brown coarse sandy A-2-4(0)
12 gravel, trace of silt and fine sand.
9.96 10.0' 4" RECOVERY
6 0.0 X E Moist dense brown fine sandy gravel with A-2-4(0)
5 some coarse sand, trace of silt.
12.0 18" RECOVERY
12.45 7 12.0 1 Saturated dense brown coarse to fine sand, A-2-4(0)
" trace of silt.
Remarks: Mud Rotary @ 34.0'
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-04-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
\ 140 71 6" RECOVERY
8 |10 1 - A-2-6(0)
: 3 Wet medium dense brown coarse sandy
14.94 8 gravel with some fine sand, trace of silt.
16.0 5" RECOVERY
9 16.0 3 Saturated medium dense brown fine sandy A-2-4(0)
2 gravel with some coarse sand, trace of silt.
17.43
18.0 24" RECOVERY
10 18.0 s Saturated medium dense brown fine sand with|  A-2-4(0)
M some silt and coarse sand.
19.92 20.0' 16" RECOVERY
u-1 | 200 No Sample Recovery - Tube Bent Press Sample - Shelby Tube.
22.0 0" RECOVERY
22.41
1 24.0 3 Saturated medium dense-brown fine sand with|  A-2-4(0)
24.9 10 some silt and coarse sand, trace of gravel.
26.0: 19" RECOVERY
27.39
12 29.0' 3 N.S.A - Sample sent to GTA lab. pH Sample
17
29.88 20
310 20" RECOVERY
13 | 310 s Saturated dense brown fine sand with some A-2-4(0)
a silt, coarse sand, and gravel.
32.37
33.0 24" RECOVERY
14 | 340 1w Saturated medium dense brown fine sand with| ~ A-2-4(0)
34.86 n some coarse sand and silt, trace of gravel.
36.0 12" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-01
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
15 | 39.0 > Saturated medium dense reddish-brown fine A-2-4(0)
39.84 o sand with some silt and coarse sand, trace of
gravel.
41.0' 24" RECOVERY
42.33
16 44.0 A Saturated dense brown fine sand with some A-3
44.82 3 silt and coarse sand.
46.0 18" RECOVERY
47.31
17 | 49.0 19 Saturated dense.gray silty.fine sand,.trace of A-3
49.8 # coarse sand.
51.0' 20" RECOVERY
52.29
18 | 540 10 Saturated dense gray silty fine sand, trace of A-3
54.78 = coarse sand and gravel.
56.0' 20" RECOVERY
57.27
19 | 59.0 1’ Saturated dense gray silty fine sand, trace of A-2-4(0)
59.76 @ coarse sand and gravel.




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-01
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
610 /] 24" RECOVERY
62.25
20 | 640 1 Saturated medium dense gray silty fine sand A-3
64.74 1 with some coarse sand, trace of gravel and
seashells.
66.0' 20" RECOVERY
67.23
21 | 69.0° B Saturated hard gray.fine sandy silt, trace of A-3
69.72 o coarse sand and/gravel.
710 24" RECOVERY.
72.21
22 | 740 12 Saturated dense gray fine sand with some silt,|  A-2-4(0)
74.7 T trace of coarse sand, gravel, and organic
matter.
76.0' 24" RECOVERY
Boring Terminated at 75.8'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Poorly graded clayey
silty sand

\
AAINTY

Silty sand

ﬁ? Well graded gravel
57 with silt

iigié
F!
L1

Poorly graded gravel
with silt

Well graded sand
with silt

FHERE Poorly graded sand
Lidas with silt

Notes:

1. Exploratory borings were drilled on 2/15/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig Is a Truck CME

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.

55




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 691+01.78, 67' Rt. C.L.

Boring Surface Elev.: +30.60

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time
2/29/2008

Pay Quantities:

Depth of Hole
6.0’

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of: To:
From Depth of: 0.0' To:

Depth of Casing
6.0’

Depth of Water
4.5'

PAGE 1 OF 4

Boring No.: BR1-04-02

56.0'

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Jason Truver
Helpers: T. Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.0 : Moist loose brown gravel with some clay, A-4(3)
2 trace of| fine to coarse sand.
2.0' 6" RECOVERY.
249 2 2.0 H Moist medium dense brown silty coarse to A-4(6)
! fine sand with some gravel.
4.0 14" RECOVERY
3 4.0 3 Wet very loose brown coarse sand with some A-4(3)
4.98 E fine sand and gravel, trace of silt.
6.0’ 11" RECOVERY
4 6.0 3 Wet medium dense brown coarse sand with A-6(3)
1 some fine sand and clay, trace of gravel.
7.47
8.0’ 16" RECOVERY
5 8.0 4 Wet medium dense brown silty coarse sand A-1-b
1 with some fine sand, trace of gravel.
9.96 10.0 9" RECOVERY
6 100 8 Wet medium dense brown coarse sand with A-2-4(0)
! some fine sand, trace of silt and gravel.
12.0' 7" RECOVERY
12.45 7 120 ; Saturated loose brown fine to coarse sand A-2-4(0)
: with some silt, trace of gravel.
Remarks: Mud Rotary @ 56.0'
Reviewed BYy: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-02
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
8 140 | 3 13" RECOVERY A-4(0)
14.0 ! Wet medium dense brown fine to coarse sand
14.94 7 with some silt, trace of gravel.
16.0 17" RECOVERY
9 16.0 2 Wet medium dense brown fine to coarse sand A-1-b
e with some silt, trace of gravel.
17.43
18.0 16" RECOVERY
10 18.0 2 Saturated medium dense brown fine sand with|  A-2-4(0)
1 some silt and coarse sand, trace of gravel.
19.92 20.0' 10" RECOVERY
22.41
1 24.0 S Saturated medium dense-brown silty fine sand| A-2-4(0)
e .
24.9 ? with some coarse sand, trace of gravel.
26.0: 19" RECOVERY
27.39
12 | 290 A Saturated medium dense brown fine sand with| ~ A-1-b
29.88 . some coarse sand, trace of silt.
310 16" RECOVERY
32.37
13 34.0 M Saturated medium dense brown fine sand with|  A-2-4(0)
34.86 8 some silt and coarse sand, trace of gravel.
36.0 15" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-02
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
o aturated medium dense brown fine sand wi -2-
14 | 390 1 Saturated medium d b f d with  A-2-4(0
39.84 12 some coarse sand and silt.
41.0 16" RECOVERY
42.33
15 44.0 2 Saturated medium dense brownish-gray fine A-2-4(0)
44.82 13 sand with some coarse sand, trace of silt.
46.0 19" RECOVERY
47.31
16 49.0° o Saturated medium.dense brownish-gray fine A-2-4(0)
49.8 IS sand with some silt, trace of coarse sand and
gravel.
51.0 17" RECOVERY
52.29
17 54.0 h Saturated dense gray silty fine sand with some|  A-2-4(0)
54.78 I coarse sand.
56.0' 20" RECOVERY
57.27
18 | 580 g Saturated hard gray fine sandy silt with some |  A-2-4(0)
® clay, trace of coarse sand and seashells.
59.76
60.0' 24" RECOVERY




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-04-02

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
. e
e
62.25
7'?
14
19 63.0 e Saturated dense gray silty fine sand, trace of A-2-4(0)
P coarse sand.
64.74
65.0' 24" RECOVERY
67.23
20 | 68.0 : Saturated very stiff gray fine sandy silt with A-2-4(0)
» f 1l some coarse'sand and clay, trace of gravel.
£eked
hifds
69.72 i
70.0' e 24" RECOVERY
sl
Fifds
4
i
7
Fihes
72.21 4
‘A1 It
21 30 B Saturated hard gray fine sandy silt, trace of A-2-4(0)
K coarse sand.
74.7
75.0' 24" RECOVERY
Boring Terminated at 75.0'
77.19
79.68
82.17




Symbol

Description

Strata symbols

&

Notes:

Poorly graded gravel
with clay

Silty sand

Well graded sand
with silt

Poorly graded clayey
silty sand

Poorly graded sand
with silt

Poorly graded sand

KEY TO SYMBOLS

1. Exploratory borings were drilled on 2/29/2008 using a

3 1/4-inch diameter continuous flight power auger.

Rig 1s a ATV CME 55

2. No free water was encountered at the time of drilling or

when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations,
recommendations in this report.

conclusions, and

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-03
Contract: 25-113-01
Boring Location: sta 689+88.45,50' Lt. C.L.

Boring Surface Elev.: +29.17 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 35.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/19/2008 6.0’ 6.0’ 5.5'

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corperation
Driller: Dave Burt
Helpers: A. Joseph

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.0 2 Saturated.firm brown silt with.some fine sand,|  A-4(0)
4 trace of coarse sand.
2.0' 16" RECOVERY
249 2 2.0 3 Saturated firm brown silt, trace of fine to A-4(0)
2 coarse sand.
4.0 16" RECOVERY
3 4.0 % Saturated medium dense brown fine to coarse A-1-a
3 . .
4.98 3 sand and gravel, little silt.
6.0’ 3" RECOVERY
4 6.0 u Wet medium dense grayish-brown coarse to A-1-b
2 fine sand with some gravel and silt.
7.47
8.0’ 17" RECOVERY
S 8.0 2 Saturated loose grayish-brown silty coarse to A-1-b
e fine sand, trace of gravel.
9.96 10.0 14" RECOVERY
6 100 6 Saturated medium dense brown fine to coarse | A-7-5(2)
6 sand with some silt, trace of gravel.
12.0' 15" RECOVERY
12.45 7 120 . Saturated medium dense brown fine sand with| ~ A-2-7(1)
e some coarse sand, trace of silt and gravel.

Remarks: Mud Rotary @ 35.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-04-03

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
g |_140 | 13" RECOVERY A-7-5(2)
14.0 Saturated medium dense brown fine sand with
14.94 some coarse sand and silt, trace of gravel.
16.0 14" RECOVERY
9 16.0 Saturated medium dense brown fine sand with|  A-2-7(1)
some silt and coarse sand.
17.43
18.0 24" RECOVERY
10 18.0 Saturated medium dense brown fine sand with| ~ A-7-5(4)
some silt and coarse sand.
19.92 20.0' 24" RECOVERY
22.41
1 24.0 Saturated medium dense-brown fine sand with]  A-5(0)
24.9 some coarse sand and silt, trace of gravel.
26.0: 15" RECOVERY
27.39
12 29.0 Saturated medium dense brown fine sand with| ~ A-2-4(0)
29.88 some coarse sand and silt.
310 17" RECOVERY
32.37
13 34.0 Saturated medium dense brown fine sand with|  A-2-4(0)
34.86 some coarse sand, trace of silt.
36.0 17" RECOVERY
37.35




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-04-03

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 390 Saturated medium dense brown fine sand with|  A-2-4(0)
39.84 some silt and coarse sand.
41.0 17" RECOVERY
42.33
15A | 44.0 Saturated dense brown silty fine sand, trace of| A-2-4(0)
44.82 i coarse sand.
45.0 12" RECOVERY
158 22-8: Saturated dense gray:silty fine sand, trace A-3
158 |60 coarse gravel
| 263 | 4" RECOVERY
: Saturated dense gray silty fine sand, trace of
47.31 coarse,sand:
16 49.0° Saturated dense.gray silty fine sand, trace of A-2-4(0)
49.8 coarse sand and gravel.
51.0 15" RECOVERY
52.29 U-1 | 520 No recovery. Press Sample - Shelby Tube.
520 0" RECOVERY
17 54.0 Saturated very stiff gray fine sandy silt, trace A-2-4(0)
54.78 of coarse sand and seashells.
56.0' 15" RECOVERY
57.27
18 59.0° Saturated hard gray fine sandy silt, trace of A-2-4(0)
59.76 coarse sand and gravel.




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-04-03

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
\_61.0 /] 24" RECOVERY
62.25
19 | 640 i Saturated dense gray silty fine sand, trace of A-2-4(0)
64.74 % coarse sand, gravel, and seashells.
66.0 24" RECOVERY
67.23
20 | 69.0 n Saturated hard gray.fine sandy silt with some |  A-2-4(0)
69.72 s clay, trace of coarse sand and gravel.
b
1
710 i 24" RECOVERY
b
1
72.21 ¥
14
7
g
21 73.00 e ) Saturated very dense gray silty fine sand with | =~ A-2-4(0)
R° some coarse sand.
74.7
5.0 Boring Terminated at 74.8'
8" RECOVERY
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Silty sand

R Poorly graded sand
e with silt

Poorly graded clayey
silty sand

Notes:

1. Exploratory borings were drilled on 2/19/2008 using a

3 1/4-inch diameter continuous flight power auger. Rig Is a Truck CME

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.
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F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 689+44.36,52' Rt. C.L.

Boring Surface Elev.: +3037

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split-Barrel O.D.
S-Sampler: O.D.
U-Sampler:  Ball Sampler 0O.D.
Core Bit: O.D.
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time
2/15/2008

Pay Quantities:

Depth of Hole
6.0’

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of: To:
From Depth of: 0.0' To:

Depth of Casing
6.0’

Depth of Water
4.0

PAGE 1 OF 4

Boring No.: BR1-04-04

38.0¢

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Cecil Velazlo
Helpers: T. Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.0 ] Saturated.soft brownish-gray.silt, trace of fine A-3
2 to coarse sand and gravel.
2.0' 16" RECOVERY
249 2 2.0 2 Saturated soft brownish-gray silt, trace of fine A-4(0)
2 to coarse sand.
4.0 16" RECOVERY
3 4.0 a Saturated soft/grayish-black silt with sorme A-4(5)
4.98 3 fine sand, clay, and.organic matter, trace of
’ coarse.sand and.gravel.
6.0’ 13" RECOVERY
4 6.0 L Saturated stiff gray silt with some fine sand, A-4(0)
1 trace of coarse sand, gravel, clay, and organic
matter.
7.47
8.0’ 10" RECOVERY
5A 8.0 2 Saturated very stiff gray silt with some fine to A-4(0)
0.0 coarse sand and gravel, trace of organic
Y v matter.
5B | 90 1 12" RECOVERY A-1-b
9.96 10.0' Saturated medium dense brown coarse to fine
sand with some silt, trace of gravel.
8" RECOVERY
12.45 7 120 : Saturated medium dense brownish-gray fine A-2-4(0)
: to coarse sand with some silt, trace of gravel.
Remarks: Mud Rotary @ 38.0'
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-04-04

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14.0 16" RECOVERY
v VERT A-2-4(0)
0 Saturated loose brown silty fine to coarse
14.94 sand, trace of gravel.
16.0 12" RECOVERY
9 16.0 Saturated medium dense brown fine sand with|  A-2-4(0)
some silt and coarse sand, trace of gravel.
17.43
18.0 18" RECOVERY
10 18.0 Saturated medium dense brown fine sand with|  A-2-4(0)
some silt and coarse sand, trace of gravel.
19.92 20.0' 17" RECOVERY
22.41
1 24.0 Saturated medium dense-brown fine sand with|  A-2-4(0)
24.9 some silt and coarse sand.
26.0: 19" RECOVERY
27.39
12 29.0 Saturated medium dense brown fine sand with| ~ A-2-4(0)
29.88 some silt and coarse sand, trace of gravel.
310 16" RECOVERY
32.37
U-l | 340 Saturated orange/brown fine sand with some A-3 Press Sample - Shelby Tube.
34.86 coarse sand, trace of gravel
36.0 24" RECOVERY
13 36.0 Saturated medium dense brown fine sand with|  A-2-4(0)
some coarse sand and silt.
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-04
Contract: 25-113-01

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
38.0' 24" RECOVERY
14 | 390 13 Saturated dense brown fine sand with some A-2-4(0)
39.84 A coarse sand and silt.
41.0 20" RECOVERY
42.33
15 44.0 A Saturated dense gray silty fine sand, trace of A-2-4(0)
44.82 % coarse sand.
46.0 16" RECOVERY
47.31
16 7|, 480 M Saturated dense gray fine.sand with some silt, |..-A-2-4(0)
2 trace of coarse sand and gravel.
49.8 50.0' 16".RECOVERY
52.29
17 | 53.0 12 Saturated dense gray silty fine sand with some|  A-2-4(0)
o coarse sand, trace of gravel.
.78 55.0° 24" RECOVERY
57.27
18 | 580 s Saturated dense gray fine sand with some A-2-4(0)
a clay, trace of coarse sand.
59.76
60.0' 24" RECOVERY




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-04
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
. e
e
62.25
7'?
14
19 | 63.0 1 Saturated hard gray fine sandy silt, trace of A-4(0)
2 coarse sand and gravel.
64.74
65.0 24" RECOVERY
67.23
20 | 68.0 . Saturated very stiff gray fine sandy silt with A-4(0)
b f 4l some coarse'sand and clay, trace of gravel and
HiBRl  organic matter.
begy
69.72 i
70.0 e 24" RECOVERY
£Eet
fegy
4
i
7
i
72.21 1
‘}1
21 30 B £l Saturated hard gray fine sandy silt with some A-4(0)
14 -
E: i clay, trace of coarse sand, gravel, and organic
ity matter.
74.7 ¥
75.0 S 24" RECOVERY
Boring Terminated at 75.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Well graded sand
with silt

Silty sand

BT Poorly graded sand

R Poorly graded sand
e with silt

Poorly graded clayey
silty sand

Notes:

1. Exploratory borings were drilled on 2/15/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-05
Contract: 25-113-01
Boring Location: sta 690+58.49, 67' Rt. C.L.

Boring Surface Elev.: +3121 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 51.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/20/2008 6.0’ 6.0’ 3.8

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corperation
Driller: Dave Burt
Helpers: A. Joseph/T. Kane

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.0 ; e Wet firm.brown coarse sandy-silt with some A-4(2)
Ei .
3 i fine/sand and clay, trace of gravel.
2.0 ,,g;’ _ 24" RECOVERY
249 2 2.0 3 A Wet loose brown coarse sand with some A-7-5(1)
- 4 -
3 @ gravel fine sand.and clay.
4.0 14" RECOVERY
3 4.0 L Wet medium dense brown gravelly coarse A-2-4(0)
498 T, sand, trace of fine'sand and silt.
6.0' 15" RECOVERY
4 6.0 5 Wet dense brown gravelly coarse sand with A-2-4(0)
" some fine sand and silt.
7.47
8.0 22" RECOVERY
5 8.0 b Saturated medium dense brownish-gray A-2-5(0)
8 coarse to fine sand with some silt, trace of
gravel.
9.96 10.0 10" RECOVERY
6 100 3 Wet loose brownish-gray coarse to fine sand, A-5(0)
3 trace of silt and gravel.
12.0' 17" RECOVERY
12.45 7 120 ; Saturated loose brownish-gray coarse to fine A-2-4(0)
: sand, trace of silt and gravel.

Remarks: Mud Rotarty @ 51.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
\_14.0 16" RECOVERY
8 14.0 4 ; A-2-4(0)
: P Saturated loose brown fine to coarse sand,
14.94 7 trace of silt and gravel.
16.0 16" RECOVERY
9 16.0' s No Sample Recovery
1
17.43
18.0 0" RECOVERY
10 18.0 o Wet medium dense brown fine to coarse sand | A-2-4(0)
1 with some gravel, trace of silt.
19.92 20.0' 9" RECOVERY
22.41
1 24.0 o Saturated medium dense-brown fine sand with]  A-4(0)
24.9 1 some coarse sand and silt, trace of gravel.
26.0: 16" RECOVERY
27.39
12 29.0 o Saturated medium dense brown fine sand with| ~ A-2-4(0)
29.88 I some silt and coarse sand.
310 17" RECOVERY
32.37
13 34.0 2 Saturated medium dense brown fine sand with|  A-2-4(0)
34.86 3 some coarse sand, trace of silt.
36.0 16" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 390 1 Saturated medium dense brown fine sand with| ~ A-2-4(0)
39.84 o some coarse sand, trace of silt.
410 17" RECOVERY
42.33
15 44.0 A Saturated medium dense brownish-gray fine A-2-4(0)
44.82 18 sand with some silt and coarse sand.
46.0 19" RECOVERY
47.31
16 | 49.0 . Saturated dense.gray fine sand with.some silt,|  A-2-4(0)
49.8 A trace of coarse sand and gravel.
51.0° 20" RECOVERY
52.29
17 | 53.0 2 Saturated very dense grayish-green fine sand A-2-4(0)
3 with some silt and coarse sand, trace of
gravel.
24.78 55.0° 14" RECOVERY
57.27
18 | 580 10 Saturated dense grayish-green silty fine sand A-2-4(0)
2 with some coarse sand, trace of gravel.
59.76
60.0' 24" RECOVERY




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
62.25
19 63.0 5 Saturated medium dense grayish-green silty A-2-4(0)
> fine sand with some coarse sand, trace of
gravel.
64.74
65.0' 24" RECOVERY
67.23
20 | 680 ! Saturated medium dense grayish-green fine A-2-4(0)
1 sand with'some coarse sand‘and ‘clay.
69.72
70.0' 24" RECOVERY
72.21
21 4.0 b Saturated dense grayish-green fine sand with A-4(0)
74.7 2 some clay, trace of coarse sand.
76.0' 24" RECOVERY
Boring Terminated at 76.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

pEZERH Poorly graded clayey
d silty sand

Well graded sand
with silt

BHEEE Poorly graded sand
AR with silt

Silty sand

GEEER: Poorly graded sand

Notes:

1. Exploratory borings were drilled on 2/20/2008 using a

3 1/4-inch diameter continuous flight power auger. Rig Is a Truck CME

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions,
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.

and
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F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 688+75.08, 67' Lt. C.L.

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Boring Surface Elev.: +30.20 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall:
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2
S-Sampler: O.D. O.D. of Samp. Tube:
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3
Core Bit: O.D. 0O.D. of Rock Core:
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To:

Water Level Readings
Date Time
2/18/2008

Pay Quantities:

Depth of Hole
10.0°

Depth of Casing
10.0°

Depth of Water
7.4

PAGE 1 OF 4

Boring No.: BR1-04-06

51.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 76.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Bill Holden
Helpers: T. Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.0 ¢ [l Saturated stiff brownish-gray.silt with some A-4(4)
"y .
¢ Wiy clay, trace of fine to coarse sand and gravel.
)
:"::":4
4':/:,4
2.0' il 15" RECOVERY
249 2 2.0 4 :,f::,-:: Wet stiff gray silt with some clay, coarse A-4(7)
M vyl sand, and gravel, trace of fine sand.
)
:"::":4
4':/:,4
4.0 A 8" RECOVERY
3 4.0 2 [#%el Moist very defise brown gravel with some A-4(2)
498 o5t coarse sand, traceof silt and fine sand.
6.0’ 11" RECOVERY
4 6.0 19 Wet medium dense brown gravelly fine to A-1-b
12 coarse sand with some silt.
7.47
8.0’ 18" RECOVERY
5 8.0 e Wet medium dense brownish-gray coarse to A-1-b
M fine sand with some silt, trace of gravel.
9.96 10.0 20" RECOVERY
6 100 A Wet medium dense brownish-gray coarse to A-1-b
1 fine sand with some silt, trace of gravel.
12.0 21" RECOVERY
12.45 7 120 5 Wet medium dense brownish-gray fine to A-4(0)
A coarse sand with some gravel and silt.
Remarks: Mud Rotary @ 51.0'
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-04-06

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
g |_140 | 18" RECOVERY A-2-4(0)
14.0' Saturated medium dense brown silty fine sand
14.94 with some coarse sand.
16.0 14" RECOVERY
9 16.0 5 Saturated medium dense brown fine sand with]  A-6(8)
2 some coarse sand and silt.
17.43
18.0 18" RECOVERY
10 18.0 A Saturated dense brown fine sand with some A-4(7)
5 silt and coarse sand, trace of gravel.
19.92 20.0' 17" RECOVERY
22.41
1 24.0 A Saturated medium dense-brown fine sand with]  A-4(3)
15 H
24.9 » some silt and coarse sand.
26.0: 18" RECOVERY
27.39
12 | 290 u Saturated dense brown fine sand with some A-3
29.88 > coarse sand, trace of silt.
310 17" RECOVERY
32.37
13 | 340 » Saturated dense brown fine to coarse sand, A-1-b
34.86 a trace of silt.
36.0 24" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-06
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
39.84 14 | 395 13 Saturated dense brown fine sand with some A-1-b
o coarse sand, trace of silt.
415' 17" RECOVERY
42.33
15 | 440 I Saturated very dense brown silty fine sand, A-1-b
44.82 o trace of coarse sand.
46.0 17 RECOVERY
47.31
16 | 49.0 12 Saturated dense.gray silty.fine sand,.trace of A-1-b
49.8 ke coarse sand and gravel.
51.0' 19" RECOVERY
52.29
17 | 540 12 Saturated dense gray silty fine sand with some A-3
54.78 2 coarse sand, trace of gravel.
56.0' 17" RECOVERY
57.27
18 59.0° s Saturated hard gray fine sandy silt with some A-3
59.76 34 clay, trace of coarse sand and gravel.




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-06
Contract: 25-113-01

D(Ef\tlc.))th Prgglrgss No. Sgg;[t)rlme Blows/6" Sample Description Class./G.I. Remarks
\__61.0' e 21" RECOVERY
14
62.25 £
/ P1
g
19 | 640 A Saturated hard gray fine sandy silt, trace of A-2-4(0)
64.74 2 coarse sand.
66.0' 22" RECOVERY
67.23
20 | 69.0f T Saturated hard gray-fine sandy silt, trace of A-2-4(0)
69.72 > coarse sand and gravel.
710 20" RECOVERY,
72.21
21 74.0 12 Saturated very stiff gray fine sandy silt, trace A-2-4(0)
74.7 1 of coarse sand and gravel.
76.0' 24" RECOVERY
Boring Terminated at 76.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
A clay

/

?iﬁ? Well graded gravel
Wel  with silt

ilq

Silty sand

R Poorly graded sand
S with silt

g Poorly graded clayey
piesel silty sand

Notes:

1. Exploratory borings were drilled on 2/18/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 691+01.90, 29' Lt. C.L.

Boring Surface Elev.: +3150

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time
2/29/2008

Pay Quantities:

Depth of Hole
8.0’

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of: To:
From Depth of: 0.0' To:

Depth of Casing
6.0’

Depth of Water
4.0

PAGE 1 OF 4

Boring No.: BR1-04-07

56.0'

Elev. of Water

2 1/2in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
y p 9 p 9
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Jason Truver
Helpers: T. Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 ; ; Wet firm.brownish-gray coarse to fine sandy A-4(2)
3 @ silt with some clay, trace of gravel.
2.0' 11" RECOVERY
249 2 2.0 . Moist medium dense brown coarse sand with A-1-b
S some fine sand and silt, trace of gravel.
4.0 15" RECOVERY
3 4.0 5 Wet loose brown coarse sand with some fine A-2-4(0)
i sand and gravel, trace of silt.
4.98
6.0' 17" RECOVERY
4 6.0 3 Wet loose brown coarse to fine sand with A-2-4(0)
5 some silt, trace of gravel.
7.47
8.0 14" RECOVERY
5 8.0 10 Wet medium dense brown coarse to fine sand |  A-7-5(3)
2 with some silt and gravel.
9.96 10.0 19" RECOVERY
6 100 p Wet medium dense brownish-gray coarse to A-2-4(0)
! fine sand, trace of silt and gravel.
12.0' 15" RECOVERY
12.45 7 120 3 Saturated medium dense brown fine to coarse |  A-2-4(0)
10 sand with some silt, trace of gravel.
Remarks: Mud Rotary @ 56.0'
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-07
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
g |40 I 1 14" RECOVERY
140 7 . A-2-5(0)
: 3% Wet dense brown coarse to fine sand, trace of
14.94 % silt and gravel.
16.0 16" RECOVERY
9 16.0 s Saturated medium dense brown fine sand with|  A-2-4(0)
M some coarse sand and silt, trace of gravel.
17.43
18.0 8" RECOVERY
10 | 180 . No Sample Recovery
0
19.92 20.0' 0" RECOVERY
22.41
1 24.0 2 Saturated medium dense-brown fine sand with|  A-2-4(0)
24.9 2 some coarse sand and silt, trace of gravel.
26.0: 19" RECOVERY
27.39
12 | 290 12 Saturated medium dense brown fine sand with| ~ A-2-4(0)
29.88 5 some coarse sand, trace of silt.
310 16" RECOVERY
32.37
13 34.0 A Saturated medium dense brown fine sand with|  A-2-4(0)
34.86 e some coarse sand and silt.
36.0 16" RECOVERY
37.35




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-04-07

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 390 5 Saturated medium dense brown fine sand with| ~ A-2-4(0)
39.84 9 some coarse sand, trace of silt.
41.0 23" RECOVERY
42.33
15 44.0 g Saturated medium dense brownish gray fine A-2-4(0)
44.82 i sand with some silt and coarse sand.
46.0' 20" RECOVERY
47.31
16 | 49.0 1 Saturated medium.dense.gray fine sand with A-2-4(0)
49.8 B some silt, trace of coarse sand and gravel.
510 18" RECOVERY
52.29
U-1 | 540 No recovery. Press Sample - Shelby Tube.
54.78
56.0' 0" RECOVERY
57.27
17 58.0' o Saturated medium dense gray silty fine sand A-2-4(0)
3 with some coarse sand, trace of gravel.
59.76
60.0 24" RECOVERY




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-07
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
62.25
18 | 63.0 L K - Saturated medium dense gray clayey fine sand  A-2-4(0)
18 BZe2d  with some coarse sand, trace of gravel.
A
5577
57
64.74 i
65.0' 57 24" RECOVERY
67.23
19 | 68.0 o Saturated very stiff gray fine sandy silt, trace A-4(0)
R of‘coarse sand.
69.72
70.0' 24" RECOVERY
72.21
20 | 730 I Saturated medium dense gray fine sand with A-2-4(0)
i some silt, trace of coarse sand.
74.7
75.0 24" RECOVERY
Boring Terminated at 75.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

A
Ease2e
1
2

Poorly graded clayey
silty sand

Silty sand

Well graded sand
with silt

RS, Poorly graded sand
il with silt

Clayey sand

Silt

Notes:

1. Exploratory borings were drilled on 2/28/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-08
Contract: 25-113-01
Boring Location: sta. 688+30.49, 29' Rt. C.L.

Boring Surface Elev.: +3254 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 36.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/18/2088 10.0° 10.0° 8.0'

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corperation
Driller: Dave Burt
Helpers: J. Hiilebrand

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 2 Saturated. stiff brown silt, trace of fine to A-4(0)
2 coarse sand.
2.0 8" RECOVERY.
249 2 2.0 : Saturated stiff brown silt with some fine to A-1-b
2 coarse sand, trace of gravel.
4.0 10" RECOVERY
3 4.0 E, Wet dense brown silty gravel with some A-2-4(0)
17 H
4.98 E coarse to fine sand:
6.0 14" RECOVERY
4 6.0 2 Wet medium dense brown coarse sandy A-4(1)
3 gravel with some fine sand and silt.
7.47
8.0’ 24" RECOVERY
5 8.0 12 Wet medium dense brown coarse sandy A-1-b
12 gravel with some silt and fine sand.
9.96 10.0' 3" RECOVERY
6 100 p Wet medium dense brown coarse to fine sand A-1-b
10 with some silt, trace of gravel.
12.0 24" RECOVERY
12.45 7 120 3 Saturated loose brown coarse to fine sand, A-1-b
6 trace of silt and gravel.

Remarks: Mud Rotary @ 36.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-04-08

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
g |20 3 _ 24" RECOVERY A-1-b
14.0 s Wet medium dense brown fine to coarse sand
14.94 8 with some gravel and silt.
16.0' 12" RECOVERY
9 16.0 8 Saturated medium dense brown fine sand with A-1-b
S some silt and coarse sand, trace of gravel.
17.43
18.0' 24" RECOVERY
10 | 180 10 Saturated medium dense brown fine sand with A-1-b
: some coarse sand and silt, trace of gravel.
19.92 20.0' 24" RECOVERY
22.41
1 24.0 2 Saturated medium dense-brown fine sand with|  A-2-4(0)
249 = some silt, coarse sand, and gravel.
26.0! 18" RECOVERY
27.39
12 29.0 S Saturated medium dense reddish-brown fine A-1-b
29.88 2 to coarse sand with some silt, trace of gravel.
31.0 24" RECOVERY
32.37
13 34.0 ! Saturated medium dense reddish-brown fine A-3
34.86 12 sand with some silt and coarse sand, trace of
gravel.
36.0 24" RECOVERY
37.35




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-04-08

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 390 1 Saturated medium dense reddish-brown silty |  A-2-4(0)
39.84 1 fine sand with some coarse sand, trace of
gravel.
41.0 18" RECOVERY
42.33 U-l | 420 Saturated dense orange and brown fine sand A-3 Press Sample - Shelby Tube.
with some coarse sand.
435 18" RECOVERY
15 435 A Saturated dense brown fine sand with some A-3
P coarse sand, trace of silt and gravel.
44.82
45.5' 24" RECOVERY
47.31
16 49.0° 2 Saturated medium.dense gray silty fine sand, A-2-4(0)
49.8 k2 trace of coarse sand.
51.0' 18" RECOVERY
52.29
17 | 540 1 Saturated dense gray silty fine sand with some A-3
54.78 2 coarse sand, trace of gravel.
56.0' 20" RECOVERY
57.27
18 | 59.0' 1 Saturated dense gray silty fine sand, trace of A-2-4(0)
59.76 2 coarse sand and gravel.




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-04-08
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
\_61.0 20" RECOVERY
62.25
19 | 640 10 Saturated very stiff gray fine sandy silt, trace | A-2-4(0)
64.74 12 of coarse sand and gravel.
66.0' 24" RECOVERY
67.23
20 | 69.0° 1w Saturated very stiff gray fine sandy silt, trace | A-2-4(0)
69.72 1 of.coarse sand, gravel, and organic matter.
710 24" RECOVERY,
72.21
21 | 730 # ieS Saturated hard gray fine sandy silt with some | = A-2-4(0)
14 -
i i clay, trace of coarse sand, gravel, and organic
iy matter.
74.7 f
75.0 AT 24" RECOVERY
Boring Terminated at 75.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Silty sand

R Poorly graded sand
e with silt

BT Poorly graded sand

g Poorly graded clayey
piesel silty sand

Notes:

1. Exploratory borings were drilled on 2/18/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig Is a Truck CME

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.

55




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 674+48.48, 75'Lt. C.L.

STATE OF DELAWARE

PAGE 1 OF 4

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Boring No.: BR1-05-01

Boring Surface Elev.: +5147 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0 To: 76'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/24/08 51.0' 24.5
1/28/08 28.8' Dry
1/29/08 28.8 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 76.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Jason Turner
Helpers: J. Hillebrand
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 3 Wet firm.brown coarse sandy.silt w/ some A-1-b
3 fine/sand and clay, trace of gravel.
2.0' 14" RECOVERY.
249 2 2.0 10 Wet medium dense brown silty coarse to fine A-1-b
u sand, trace of gravel.
4.0 8" RECOVERY
3 4.0 t Wet medium dense brown coarse/sand w/ A-1:-b
4.98 2 some fine sand, gravel, and clay.
6.0' 18" RECOVERY
4 6.0 : Wet firm brown coarse sandy silt w/ some A-1-b
3 fine sand and clay, trace of gravel.
7.47
8.0' 12" RECOVERY
5 8.0’ 3 Wet medium dense brown coarse to fine sand | A-2-4(0)
2 w/ some silt, trace of gravel.
9.96 10.0' 18" RECOVERY
6 100 6 Moist medium dense brown coarse to fine A-2-4(0)
! sand w/ some gravel and silt.
12.0' 16" RECOVERY
12.45 7 12.0 2 Moist medium dense brown coarse to fine A-3
: sand w/ some gravel and silt.
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-05-01

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
g |_140 | 18" RECOVERY A1-b
14.0' Moist medium dense brown coarse to fine
14.94 sand w/ some silt, trace of gravel.
16.0° 20" RECOVERY
9 16.0 Moist medium dense brown coarse sand w/ A-3
some fine sand and silt, trace of gravel.
17.43
18.0' 24" RECOVERY
10 18.0 Moist medium dense brown coarse to fine A-3
sand w/ some silt, trace of gravel.
19.92 20.0' 24" RECOVERY
22.41
1 24.0 Saturated loose-brown fine:to coarse sand w/ A-3
24.9 some silt, trace of gravel.
26.0; 20" RECOVERY
27.39
12 29.0 Saturated loose brown coarse to fine sand w/ A-2-4(0)
29.88 some silt, trace of gravel.
31.0° 24" RECOVERY
32.37
13 34.0 Saturated medium dense brown coarse to fine A-3
34.86 sand, trace of silt and gravel.
36.0' 12" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-01
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 390 3 Saturated medium dense brown fine to coarse A-4(0)
39.84 10 sand w/ some silt, trace of gravel.
41.0 20" RECOVERY
42.33
15 44.0 3 Saturated medium dense reddish brown fine A-4(0)
44.82 M sand w/ some coarse sand, trace of silt and
gravel.
46.0 24" RECOVERY
47.31
16 49.0' 2 Sample selected for corroison potential pH Testing.
49.8 e testing.
51.0 18" RECOVERY
17 | 510 P Saturated dense brown fine sand w/ some silt | A-2-4(0)
® and coarse sand.
52.29
53.0 20" RECOVERY
18 | 540 M Saturated medium dense brown fine sand w/ A-2-4(0)
54.78 1 some coarse sand, trace of silt.
56.0' 24" RECOVERY
57.27
19 59.0° M Saturated medium dense reddish brown fine A-2-4(0)
59.76 It sand w/ some silt, trace of coarse sand and
gravel.




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-01
Contract: 25-113-01

D(Ef\tlc.))th Prgglrgss No. Sgg;[t)rlme Blows/6" Sample Description Class./G.I. Remarks
_61.0 | 15" RECOVERY
62.25
20 | 640 1 Saturated medium dense brown fine sand w/ A-4(0)
64.74 e some silt, trace of coarse sand and gravel.
66.0' 14" RECOVERY
67.23
21 69.0 » Saturated medium dense gray silty fine sand A-4(0)
69.72 4 w/-some coarse sand, trace of gravel.
710 20" RECOVERY.
72.21
22 | 740 i Saturated dense grayish green silty fine sand A-4(0)
74.7 2 w/ some coarse sand, trace of gravel.
76.0 24" RECOVERY
Boring Terminated at 76.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
A clay

Silty sand
EEIEeN Poorly graded clayey
pke50)d silty sand

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 1/24/2008 using
3 1/4-inch diameter continuous flight power auger.
CME 55.

a
Rig iIs a truck

2. No free water was encountered at the time of drilling or

when re-checked the following day.

3. Boring locations and elevations were surveyed by Century Engineering

information contained in the project development scope.

4. These logs are subject to the limitations, conclusions, and

recommendations in this report.

5. Results of tests conducted on samples recovered are
on the logs.

6. All blow counts are uncorrected.

reported

mounted

using




STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

F.A. Project: u.s.301, Maryland State Line to I-95

Contract: 25-113-01

Boring Location: sta. 678+38.38,85'Rt. C.L.

PAGE 1 OF 4

Boring No.: BR1-05-02

Boring Surface Elev.: 6128 Reference:

Wt. of Casinf; Hammer: Lbs. Average Fall: IN.

Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.

Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.

Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 56.0'

Water Level Readings

Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/24/08 76.0' 325 28.8
61.3
i3

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 76.0' Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corperation

Driller: Dan Taylor
Helpers: T. Kane
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 2 [l Wet firm brownish gray siltw/ some fine A-4(3)
"y
s Wik sandand clay, trace of coarse sand and gravel.
V)
4":/:4
4':/:,4
2.0' bl 18" RECOVERY
249 2 2.0 3 Saturated stiff brown silty clay w/ some fine A-4(0)
e to coarse sand, trace of gravel.
4.0 23" RECOVERY
3 4.0! 7 Wet firm brown fine to coarse sandy silt W/ A-2-4(0)
/ some clay, trace of.gravel.
4.98 A 2'8- . 10" RECOVERY
' 3 Wet loose brown silty fine sand w/ some A-1-b
6.0' coarse sand.
2 6.0 G : _ 9"RECOVERY Alb
9
0 Moist medium dense brown coarse sandy
5 gravel w/ some fine sand and silt.
7.47
8.0' 19" RECOVERY
S 8.0 e Moist medium dense brown gravelly coarse A-1-b
S sand w/ some silt, trace of fine sand.
9.96 10.0' 16" RECOVERY
6 100 z Wet loose brown coarse sand w/ some silt and|  A-2-4(0)
2 fine sand, trace of gravel.
12.0' 17" RECOVERY
12.45 7 12.0 3 Wet loose brown silty fine to coarse sand, A-6(12)
2 trace of gravel.
Remarks: Mud Rotary @ 56.0'
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-05-02

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
s |40 T 2 VU 20" RECOVERY A-6(5)
14.0 3 Saturated stiff brown silty clay w/ some fine
14.94 9 sand, trace of coarse sand.
16.0 18" RECOVERY
9 16.0 5 Wet very stiff gray silty fine sandy clay. A-4(3)
17.0 9" RECOVERY
17.43 9A | 17.0 12 Moist medium dense brownish gray fine sand |  A-2-4(0)
i w/ some silt.
o ig-g‘ - 9" RECOVERY
: i Saturated stiff brownish gray fine sandy silt A-2-4(0)
10 w/ some clay, trace of coarse sand.
19.92 20.0' 20" RECOVERY
u-l | 200 Saturated medium dense brown coarse to fine| A-2-4(0) Press Sample - Shelby Tube.
sand w/ some gravel, trace silt
22.0 24" RECOVERY
22.41
11 240 n Moist medium:dense brown'silty gravel w/ A-1-b
16 H
24.9 1 some fine to coarse sand.
26.0: 18" RECOVERY
27.39
12 | 290 1 Moist dense brown fine sandy gravel w/ some A-1-b
29.88 ﬂ silt, trace of coarse sand.
31.0 15" RECOVERY
32.37
13 | 340 1w Wet medium dense brown fine sandy gravel A-4(0)
H w/ some silt, trace of coarse sand.
34.86 8
36.0 9" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-02
Contract: 25-113-01

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
14 | 390 s Saturated stiff brownish gray coarse sandy silt|  A-2-4(0)
39.84 ! w/ some fine sand, trace of gravel.
41.0 11" RECOVERY
42.33
15 44.0 : Saturated medium dense brownish gray silty A-2-4(0)
44.82 : fine to coarse sand.
46.0 15" RECOVERY
47.31
16 | 49.0 12 Saturated medium.dense.brown silty.fine sand| A-2-4(0)
49.8 B w/ some coarse sand.
51.0' 16" RECOVERY
52.29
17 | 540 12 Saturated dense brown silty fine sand w/ some|  A-2-4(0)
54.78 P coarse sand, trace of gravel.
56.0' 20" RECOVERY
57.27
18 59.0° 8 Saturated medium dense brown silty fine sand| A-2-4(0)
59.76 5 w/ some coarse sand, trace of gravel.




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-02
Contract: 25-113-01

Depth Daily Sample " .
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
\_61.0 15" RECOVERY
62.25
19 64.0 o Saturated medium dense brownish gray silty A-2-4(0)
64.74 3 fine sand w/ some coarse sand.
66.0 15" RECOVERY
67.23
20 | 69.0r - Saturated dense brownish gray silty fine sand |  A-2-4(0)
69.72 1 w/:some coarse sand.
710 15" RECOVERY,
72.21
21 | 740 e Saturated dense gray silty fine sand, trace of A-2-4(0)
74.7 P coarse sand and gravel.
76.0' 20" RECOVERY
Boring Terminated at 76.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
A clay

Low plasticity
clay

Clayey sand

Silty sand

R Poorly graded sand
e with silt

Poorly graded sand

Notes:

1. Exploratory borings were drilled on 1/24/2008 using
3 1/4-inch diameter continuous flight power auger.
CME 55.

a
Rig iIs a truck

2. No free water was encountered at the time of drilling or

when re-checked the following day.

3. Boring locations and elevations were surveyed by Century Engineering

information contained in the project development scope.

4. These logs are subject to the limitations, conclusions, and

recommendations in this report.

5. Results of tests conducted on samples recovered are
on the logs.

6. All blow counts are uncorrected.

reported

mounted

using




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 675+58.34,atC.L.

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 OF 4

Boring No.: BR1-05-03

Boring Surface Elev.: +59.65 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 76.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/24/08 76.0' 31.7
1/25/08 27.5' Dry
1/28/08 275 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 76.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Gary Turner
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 3 Saturated.firm brown clayey.silt w/ some A-4(2)
3 coarse sand, trace of fine sand.
2.0' 15" RECOVERY.
249 2 2.0 : Saturated stiff brown silt w/ some clay, trace A-1-a
: of fine to coarse sand.
4.0 20" RECOVERY
3 4.0 5 Wet very stiff brown fine sandy silt w/ some A-4(2)
498 i coarse sand and clay, trace of gravel.
6.0' 22" RECOVERY
4 6.0 1 Wet medium dense brown gravelly coarse A-1-b
13 sand w/ some silt and fine sand.
7.47
8.0' 19" RECOVERY
5 8.0 s Wet medium dense brown gravelly coarse A-1-b
10 sand w/ some fine sand and silt.
9.96 10.0' 20" RECOVERY
6 100 1 Wet medium dense brown coarse sand w/ A-3
some fine sand, silt, and gravel.
12.0' 19" RECOVERY
12.45 A | 120 Saturated very stiff brown fine sandy silt, A-2-4(0)
, trace of coarse sand.
= 13-0‘ 12" RECOVERY
12-2. Wet medium dense brown fine sand w/ some | A-2-4(0)
L 135 | 5 )
7C 13.5' silt and coarse sand, trace of gravel. A-6(8)
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-05-03

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
U1 140 ] 1 6" RECOVERY _ I A-6(11)
14.0' Saturated very stiff brownish gray silty clay,
14.94 trace of coarse sand and gravel.
6" RECOVERY
Saturated very stiff tan clay with some fine
R Tama
16.5' Saturated firm brownish gray clayey silt w/ A-2-4(0)
8B | 165 N some fine sand. A-4(3)
gc |\ 17.0' J 5 6" RECOVERY A-2-4(0
17.43 ‘ - ~ -
17.0 ! Saturated stiff brown fine sandy silt w/ some ©
18.0° clay, trace of coarse sand.
9 18.0 8 6" RECOVERY A-2-4(0)
25 Saturated dense coarse to fine sand w/ silt,
trace gravel.
12" RECOVERY
19.92 200 Saturated dense brown coarse sandy gravel w/
some fine sand and silt.
13" RECOVERY
22.41
10 24.0 5 Saturated medium dense-brown gravelly A-2-4(0)
249 i coarse sand, trace of fine sand and silt.
26.0: 17" RECOVERY
27.39
11 29.0 M Wet medium dense brown coarse sand w/ A-2-4(0)
29.88 1g some gravel and fine sand, trace of silt.
31.0 18" RECOVERY
32.37
12 34.0 5 Wet medium dense brown gravelly coarse A-2-4(0)
34.86 » sand, trace of fine sand and silt.
36.0 20" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-03
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
13 | 39.0 o Wet medium dense brown fine to coarse sand,|  A-2-4(0)
39.84 5 trace of silt and gravel.
41.0 11" RECOVERY
42.33
14 | 440 S Wet medium dense brown fine to coarse sand,| A-2-4(0)
44.82 ; trace of silt and gravel.
46.0 24" RECOVERY
47.31
15 | 49.0 10 Saturated medium.dense.brown fine.sand w/ A-2-4(0)
49.8 B some silt and coarse sand, trace of gravel.
17
510 19" RECOVERY
52.29
16 | 540 . Saturated medium dense brown fine sand w/ A-4(0)
54.78 P some coarse sand and silt, trace of gravel.
56.0' 19" RECOVERY
57.27
17 | 59.0 12 Saturated dense brown fine sand w/ some A-2-4(0)
59.76 ® coarse sand and silt, trace of gravel.




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-03
Contract: 25-113-01

Depth Daily Sample " .
(ft) | Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.1. Remarks
610 22" RECOVERY
62.25
18 | 640 > Saturated very dense brown fine sand w/ A-2-4(0)
64.74 2 some coarse sand and silt.
66.0' 19" RECOVERY
67.23
19 | 69.0 3 Saturated medium-dense brown fine sand w/ A-2-4(0)
69.72 1o some coarse sand and silt.
710 19" RECOVERY.
72.21
20 | 740 3 Saturated very dense brown fine sand, trace of A-3
74.7 ® silt and coarse sand.
76.0 24" RECOVERY
Boring Terminated at 76.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

R Poorly graded sand
e with silt

Silty sand

Well graded sand
with silt

Poorly graded sand

Notes:

1. Exploratory borings were drilled on 1/24/2008 using a

3 1/4-inch diameter continuous flight power auger.
CME 55.

Rig iIs a truck

2. No free water was encountered at the time of drilling or

when re-checked the following day.

3. Boring locations and elevations were surveyed by Century Engineering

information contained in the project development scope.

4. These logs are subject to the limitations, conclusions, and

recommendations in this report.

5. Results of tests conducted on samples recovered are
on the logs.

6. All blow counts are uncorrected.

reported

mounted

using




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 677+82.45,89'Rt. C.L.

PAGE 1 OF 4

Boring No.: BR1-05-04

29.0¢

Elev. of Water

Boring Surface Elev.: +57.17 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water
2/29/08 49.00 28.4'
3/3/08 18.1' Dry
3/4/08 18.1' Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 76.0 Ft.; 3 Dia. U-Sample Boring:
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock:

Boring Contractor: Walton Corperation
Driller: Gary Turner
Helpers: J. Hillebrand

Ft.
Ft.

D(?tp)th Prlg;irlgss No. Sgg)lirl]e Blows/6" Sample Description Class./G.I. Remarks
1 10 6 Wet stiff brown silty fine sandy clay w/ some A-4(1) 4" Asphalt - 6" Road Base
, coarse sand, trace of gravel.
5 g'o. - 12" RECOVERY
2.49 0 13 Moist medium dense brown gravelly coarse A-l-a
17 sand w/ some silt, trace of fine sand.
4.0 14" RECOVERY.
3 4.0 1 Wet very stiff brown gravelly fine sandy silt A-1-b
4.98 8 w/ some coarse sand and clay.
6.0' 18" RECOVERY
4 6.0 : Wet stiff brown'silty fine sandy clay, trace'of | A-2-4(0)
s coarse sand and gravel.
7.47
8.0’ 20" RECOVERY
5 8.0 2 Wet medium dense brown silty fine sand, A-4(0)
s trace of gravel and coarse sand.
9.96 10.0 10" RECOVERY
6 10.0' u Saturated very stiff brown silty clay w/ some | A-2-4(0)
n fine sand, trace of coarse sand.
12.0 12" RECOVERY
12.45 u-l | 120 Saturated medium dense light brown coarse to A-3 Press Sample - Shelby Tube.
fine sand, trace silt and gravel
14.0 24" RECOVERY
7 14.0 : Saturated stiff brown silty clay w/ some fine A-2-4(0)
M sand, trace of coarse sand.

Remarks: Mud Rotary @ 29.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-04
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
16.0 14" RECOVERY
8 16.0 : Wet medium dense brown silty fine to coarse |  A-2-5(0)
3 sand w/ some gravel.
17.43
18.0' | 18" RECOVERY
9 18.0° 18 Moist dense brown coarse to fine sandy A-1-b
2 gravel, trace of silt.
19.92 20.0' 18" RECOVERY
22.41
10 | 240 2 Moist dense brown coarse sandy gravel w/ A-2-4(0)
26 H H
24.9 30 some-fine sand;.trace of silt.
26.0' 14" RECOVERY
27.39
11 | 290 u Wet medium dense brown coarse sandy A-2-4(0)
2988 3 gravel, trace of fine sand and silt.
3.0 8" RECOVERY
32.37
12 | 340 12 Wet medium dense brown coarse sandy A-2-4(0)
34.86 b gravel, trace of fine sand and silt.
36.0 8" RECOVERY
37.35




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-05-04

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
SR
gl
13 39.0 : Saturated medium dense brown fine sand w/ A-2-4(0)
30.84 ! some coarse sand and silt, trace of gravel.
41.0 10" RECOVERY
4233
14 | 440 1 Saturated medium dense brown fine sand w/ A-2-4(0)
44.82 i some coarse sand and silt.
46.0 18" RECOVERY
4731
15 1, 490 i Saturated dense brown fine sand w/ some A-2-4(0)
49.8 3 coarse sand and silt, trace of gravel.
51,0 18" RECOVERY
52.29
16 | 540 12 Saturated medium dense brown fine to coarse |  A-2-4(0)
54.78 2 sand, trace of silt and gravel.
56.0' 19" RECOVERY _
17 56.0' 2z N.S.A. pH Testing.
22
34
57.27
58.0° 20" RECOVERY
18 | 59.0 iﬁ Saturated dense brown fine sand w/ some A-3
59.76 1 coarse sand, trace of silt and gravel.
61.0° 18" RECOVERY




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-04
Contract: 25-113-01

Depth Daily Sample " .
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
62.25
19 | 640 2 Saturated very dense brown fine sand w/ A-2-4(0)
64.74 o some coarse sand, trace of silt.
65.8' 21" RECOVERY
67.23
20 | 69.0¢ 3 Saturated very dense brown fine sand w/ A-2-4(0)
69.72 % some sillt, trace of coarse sand and gravel.
71.0 15" RECOVERY
72.21
21 74.0 E: Saturated hard gray fine sandy silt, trace of A-2-4(0)
74.7 9 coarse sand and gravel.
76.0' 20" RECOVERY
Boring Terminated at 76.0'
77.19
79.68
82.17
84.66




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Clayey sand

R Poorly graded sand
S with silt

SRRiolt Poorly graded gravel
L with silt

Notes:

1. Exploratory borings were drilled on 2/29/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig Is a truck
CME 55.

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations and elevations were surveyed by Century Engineering
information contained in the project development scope.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.

mounted

using




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 675+37.70, 75' Lt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 4

Boring No.: BR1-05-05

Boring Surface Elev.: 5429 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 34.00
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/27/08 34.0° 27.5' 26.8
2/29/08 17.5 14.5' 39.8
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Gary Turner
Helpers: J. Hillebrand
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 ¢ [l Saturated stiff brown silt w/.some fine sand A-4(4)
"y
¢ Wik andclay, trace of coarse sand and gravel.
Ly
:"::":4
4':/:,4
2.0' bl 12" RECOVERY
249 2 2.0 ¢ [l Saturated stiff brown silt w/ some clay, trace A-4(6)
- 71 L .
¢ Wiy of fine to coarse sand.
)
:"::":4
4':/:,4
4.0 bl 24" RECOVERY
3 4.0 E Saturated stiff brown silt w/ some‘clay, trace A-2-4(0)
498 o of fine to coarse sand and gravel.
6.0’ 12" RECOVERY
4 6.0 o Moist medium dense brown coarse sand w/ A-2-4(0)
10 some fine sand, trace of silt and gravel.
10 g
7.47
8.0’ 14" RECOVERY
5 8.0 z Saturated stiff brown silt w/ some clay, trace A-2-4(0)
g of fine to coarse sand and gravel.
9.96 10.0' 24" RECOVERY
u-l1| 100 Saturated brown medium dense coarse to fine| A-2-6(0) Press Sample - Shelby Tube.
10.9 sand w/ some gravel, trace silt
: 10" RECOVERY
12.45 6 120 A Moist medium _dense brown grave_lly coarse A-2-4(0)
1 sand w/ some fine sand, trace of silt.
Remarks: Mud Rotary @ 34.0'
Reviewed By: Kelly Maureen Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
7 120 ; _ 17" RECOVERY _ A-2-4(0)
14.0 o Moist medium dense brown coarse to fine
14.94 12 sand w/ some gravel, trace of silt.
16.0' 16" RECOVERY
8 16.0° H Moist medium dense brown coarse to fine A-2-5(0)
5 sand w/ some silt, trace of gravel.
17.43
18.0 18" RECOVERY
9 18.0° . Moist medium dense brown coarse to fine A-5(0)
s sand, trace of silt and gravel.
19.92 20.0' 20" RECOVERY
22.41
1001 240 2 Wet medium-dense brown-coarse to fine sand |  A-2-4(0)
5 X
24.9 5 w/ some silt, trace of gravel.
26.0; 20" RECOVERY
27.39
11 | 290 3 Wet loose brown coarse to fine sand, trace of |  A-2-4(0)
29.88 3 silt and gravel.
310 20" RECOVERY
32.37
12 | 340 ! Saturated medium dense brown fine to coarse |  A-2-4(0)
34.86 ! sand w/ some silt, trace of gravel.
36.0' 12" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
13 | 390 ; Saturated loose brown fine sand w/ some silt A-2-4(0)
39.84 3 and coarse sand, trace of gravel.
41.0 20" RECOVERY
42.33
14 | 440 > Saturated dense brown fine sand w/ some A-2-4(0)
44.82 2 coarse sand and silt.
46.0' 18" RECOVERY
47.31
15 | 490 15 Saturated dense.brown.fine.sand w/.some A-2-4(0)
49.8 # coarse sand and silt.
510 18" RECOVERY
52.29
16 | 540 2 Saturated dense brown fine sand w/ some silt | A-2-4(0)
54.78 = and coarse sand.
56.0' 16" RECOVERY
57.27
17 | 59.0 3 Saturated medium dense brown fine sand w/ A-2-4(0)
59.76 T some silt and coarse sand.




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-05-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
\_61.0 16" RECOVERY
62.25
18 | 640 1 Saturated medium dense brown fine sand w/ A-4(0)
64.74 s some silt, trace of coarse sand.
66.0' 18" RECOVERY
67.23
19 | 69.0° n Saturated dense brown fine sand w/ some silt | A-2-4(0)
69.72 % and'coarse sand:
710 20" RECOVERY,
72.21
20 | 730 H Saturated hard gray fine sandy silt w/.some A-2-4(0)
5> clay, trace of coarse sand.
74.7
75.0 24" RECOVERY
Boring Terminated at 75.0'
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
A clay

Low plasticity
clay

BHEEE Poorly graded sand
AR with silt

BT Poorly graded sand

Well graded sand
with silt

Silty sand

Notes:

1. Exploratory borings were drilled on 2/27/2008 using
3 1/4-inch diameter continuous flight power auger.
CME 55.

a
Rig iIs a truck

2. No free water was encountered at the time of drilling or

when re-checked the following day.

3. Boring locations and elevations were surveyed by Century Engineering

information contained in the project development scope.

4. These logs are subject to the limitations, conclusions, and

recommendations in this report.

5. Results of tests conducted on samples recovered are
on the logs.

6. All blow counts are uncorrected.

reported

mounted

using




STATE OF DELAWARE PAGE 10F 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-01
Contract: 25-113-01
Boring Location: sta 699+65.89, 202' Lt. C.L.
Boring Surface Elev.: 2933 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 435
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/6/08 10.0 8.0 9.0 20.3
29.3
29.3
29.3
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 91.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Danny Taylor
Helpers: A. Joseph
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
; ) - - " -
1 1.0 3 /:,/f Wet stiff brown clayey silt.w/.some fine to A-2-4(0) 10" Asphalt
, Wiyl coarse sand, trace of gravel.
5 2'8. e 12" RECOVERY
2.49 ' 3 Wet stiff brown clayey fine sandy silt w/ A-2-4(0)
27 some coarse sand and gravel.
4,0 12" RECOVERY.
3 4.0 A 1 Wet medium dense orange-brown coarse sand|  A-2-4(0)
4.98 6 and gravel w/ some fine sand, trace of silt.
5.5' 6" RECOVERY
3A g-g: i Wet stiff orange-brown clay w/ some fine A-2-4(0)
4 /o 8 sand, trace of coarse sand and gravel: 9.
o0 i \ 6" RECOVERY A-2-4(0)
12 Wet very stiff orange-brown fine sandy silt,
7.47 trace of coarse sand.
8.0’ ) 24" RECOVERY
5 8.0 S sy Saturated loose orange-brown fine to coarse A-2-4(0)
4 sand w/ some gravel, trace of silt.
9.96 10.0° 15" RECOVERY
6 10.0 2 Saturated loose orange-brown fine to coarse A-2-4(0)
3 sand w/ some silt, trace of gravel.
12.0 20" RECOVERY
12.45 7 12.0 3 Saturated loose orange-brown fine sand w/ A-2-5(0)
2 some silt, trace of coarse sand and gravel.
14.0 19" RECOVERY
8 14.0 3 Saturated loose orange-brown fine sand w/ A-2-4(0)
: some silt, trace of coarse sand and gravel.

Remarks: Mud Rotary @ 43.5'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 5

Boring No.: BR1-06-01

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
16.0 24" RECOVERY
9 16.0 3 Saturated medium dense orange-brown fine A-3
A sand w/ some silt, trace of coarse sand and
gravel.
17.43
18.0' 22" RECOVERY
10 | 180 s Saturated medium dense orange-brown fine A-7-5(9)
S sand w/ some coarse sand and silt.
19.92 20.0' 16" RECOVERY
22.41
11 235 5 Saturated loose orange-brown fine sand w/ A-1-b
S some coarse sand, trace of silt and gravel.
24.9
25.5' 19" RECOVERY.
255 4 Visual-description: Saturated loose orange- Sample brought to GTA lab
g brown fine sand w/ some coarse sand and silt. for pH testing.
27.39 275 20".RECOVERY
12 28.5 3 Saturated loose orange-brown fine sand w/ A-1-b
: some silt, trace of coarse sand.
29.88
30.5' 22" RECOVERY
32.37
13 | 33¥% 3 Saturated medium dense orange-brown fine A-1-b
5 sand w/ some silt, trace of coarse sand.
34.86
35.5 21" RECOVERY
37.35




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 5

Boring No.: BR1-06-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 38.5 : Saturated medium dense green-brown silty A-2-4(0)
10 fine sand w/ some coarse sand, trace of
3984 gravel.
40.5' 23" RECOVERY
42.33
15 43.5 . Saturated very stiff gray fine sandy silt, trace A-2-4(0)
> of coarse sand and gravel.
44.82
455 24" RECOVERY
47.31
16 1, 490 s Saturated medium dense gray fine sand.w/ A-2-4(0)
49.8 }2 some silt, trace of coarse sand, gravel, and
organic matter,
510 24! RECOVERY
52.29
17 54.0 3 Saturated loose gray clayey fine sand w/ some|  A-2-4(0)
54.78 3 coarse sand, trace of organic matter.
56.0 24" RECOVERY
57.27
18 | 59.0 b Saturated medium dense gray fine sand w/ A-4(0)
59.76 5 some clay, trace of coarse sand and organic
matter.
61.0 23" RECOVERY
U-1 | 615 No recovery. Press Sample - Shelby Tube.




STATE OF DELAWARE PAGE 4 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-01
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
62.25
63.5' 0" RECOVERY
19 64.0 8 Saturated medium dense gray silty fine sand, A-3
64.74 2 trace of coarse sand, gravel, organic matter,
and seashells.
66.0' 24" RECOVERY
67.23
20 | 69.0f 5 Saturated very stiff gray fine sandy silt, trace A-4(0)
69.72 n of'coarse sand, gravel, andorganic matter.
710 24" RECOVERY
72.21
21 740 i Saturated very stiff gray clayey fine sandy A-4(0)
4.7 R silt, trace of organic matter and gravel.
76.0 24" RECOVERY
77.19
22 9.0 8 Saturated medium dense dark gray silty fine A-2-4(0)
79.68 12 sand, trace of organic matter, coarse sand,
gravel, and seashells.
81.0 24" RECOVERY
82.17
23 | 840 1 Saturated hard dark green fine sandy silt, A-4(0) glauconitic.
£4.66 3 trace of organic matter, coarse sand, and
gravel.




STATE OF DELAWARE PAGE 5 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-01
Contract: 25-113-01

D(?tp)th Prgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
86.0' 24" RECOVERY
87.15
24 89.0° o Saturated medium dense dark green fine sand |  A-2-4(0)
£9.64 9.0 w/ some clay, trace of coarse sand, organic
o ) matter, gravel, and seashells.
24A | 900 16 12" RECOVERY A-6(15)
91.0' Saturated very stiff dark gray clayey silt, trace
of fine to coarse sand, organic matter, and
seashells.
9213 12" RECOVERY
Boring terminated at 91.0 feet.
94.62
97.11
99.6
102.09
104.58
107.07




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
A clay

Silt

Well graded sand
with silt

Low plasticity
clay

R Poorly graded sand
e with silt

Silty sand

Poorly graded clayey
silty sand

AN

Notes:

1. Exploratory borings were drilled on 2/6/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 671+81.87,183' Lt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 5

Boring No.: BR1-06-02

Boring Surface Elev.: 3234 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 100.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/8/08 8.0’ 6.0’ 6.8' 255
2/16/08 9.3 7.9 244
32.3
32.3
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 100.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Wayne Hurd
Helpers: A. Joseph
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 3 No Sample.Recovery 4" Topsoil
?
2.0' 0" RECOVERY.
249 2 2.0 3 Wet loose tan fine to coarse sand w/ somessilt|  A-4(0)
3 and gravel. (Fill)
4.0 10" RECOVERY
3 4.0 3 Wet loose tan(fine to coarse sand, trace of silt A-1-a
5
4.98 b and gravel.
6.0' 16" RECOVERY
4 6.0 2 Saturated very loose tan coarse to fine sand, A-2-4(0)
3 trace of silt and gravel.
7.47
8.0' 18" RECOVERY
S 8.0 : Saturated loose tan coarse to fine seand, trace |  A-2-4(0)
: of silt and gravel.
9.96 10.0' 20" RECOVERY
6 100 3 Saturated loose tan to orange-brown coarse to A-1-b
4 fine sand, trace of silt and gravel.
12.0' 24" RECOVERY
12.45 7 120 2 Saturated very loose orange-brown fine sand A-2-4(0)
! w/ some coarse sand and silt, trace of gravel.
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-02
Contract: 25-113-01

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
g |_140 | 20" RECOVERY A-2-4(0)
14.0 Saturated very loose light brown fine sand w/
14.94 some coarse sand and silt, trace of gravel.
16.0 22" RECOVERY
9 16.0 2 Saturated very loose light brown fine to A-2-4(0)
3 coarse sand, trace of silt and gravel.
17.43
18.0 22" RECOVERY
10 18.0 2 Saturated loose light brown fine to coarse A-2-5(0)
5 sand w/ some gravel, trace of silt.
19.92 20.0' 18" RECOVERY
22.41
1 %gg sora Saturated very dense light brown fine sand A-2-4(0)
: and.gravel w/.some coarse.sand, trace.of silt.
4" RECOVERY
24.9
27.39
12 28.0 s Saturated medium dense light brown fine A-2-4(0)
; sand w/ some coarse sand, trace of silt and
gravel.
29.88 30.0' 20" RECOVERY
32.37
13 | 330 8 Saturated medium dense light brown fine A-2-4(0)
o sand w/ some coarse sand, trace of silt.
34.86 35.0 18" RECOVERY
37.35




STATE OF DELAWARE PAGE 30F 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-02
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 38.0 5 Saturated medium dense light brown silty fine|  A-2-4(0)
. sand w/ some coarse sand.
=22.84 40.0 16" RECOVERY
42.33
15 43.0 3 Saturated medium dense light brown fine A-2-4(0)
S sand w/ some coarse sand, trace of silt and
gravel.
44.82 45.0 22" RECOVERY
47.31
16 7|, 480 : Saturated stiff light gray fine sandy silt,.trace |...A-2-4(0)
g of coarse sand.
49.8 50,0 24! RECOVERY
52.29
17 53.0 s Saturated very stiff light gray fine sandy silt A-2-4(0)
1 w/ some coarse sand, trace of organic matter.
.78 55.0 24" RECOVERY
57.27
18 | 580 S Saturated medium dense light gray silty fine A-2-4(0)
g sand, trace of coarse sand and organic matter.
59.76
60.0' 24" RECOVERY




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

F.A. Project: u.s.301, Maryland State Line to I-95

PAGE 4 OF 5

Boring No.: BR1-06-02

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
62.25
19 63.0 p Saturated medium dense light gray silty fine A-2-4(0)
= sand, trace of coarse sand and organic matter.
64.74
65.0 24" RECOVERY
67.23
20 | 680 3 Saturated medium dense light gray silty fine A-2-4(0)
: sand, trace of coarse sand, gravel, and
organic matter.
69.72
70.0 24" RECOVERY
72.21
21 73.0 3 Saturated stiff light gray fine sandy silt, trace A-2-4(0)
2 of coarse sand, gravel, organic matter, and
seashells.
74.7
75.0 24" RECOVERY
77.19
22 | 780 o Paidl Saturated very stiff gray fine sandy silt w/ A-4(0)
12 ! 4#l  some clay, trace of gravel, coarse sand,
i organic matter, and seashells.
79.68 o
80.0' ¢ 24" RECOVERY
14 Ay
£ g
14 Ay
82.17 £esid
23 | 8.0 g Saturated very stiff dark gray fine sandy silt, A-4(0)
18 trace of coarse sand, organic matter, and
seashells.




STATE OF DELAWARE PAGE 5 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-02
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
84.66
85.0' 22" RECOVERY
87.15
24 | 880 3 Saturated dense dark gray silty fine sand, A-2-4(0)
® trace of coarse sand, organic matter, and
seashells.
89.64
90.0 22" RECOVERY
92.13
25 | 9.0 6 Saturated medium dense dark gray silty fine A-2-4(0)
S sand, trace of coarse sand, gravel, organic
matter, and seashells.
94.62
95.0' 22" RECOVERY.
97.11
26 98.0 & Saturated very stiff dark gray clay w/ some A-7-6(29)
3 organic matter, trace of fine sand.
99.6
100.0' 24" RECOVERY
Boring terminated at 100.0 feet.
102.09
104.58
107.07




KEY TO SYMBOLS

Symbol Description

Strata symbols

Fill

Poorly graded sand

Well graded sand
with silt

Silty sand

R Poorly graded sand

LA with silt

EETETR Poorly graded clayey
2 silty sand

/ High plasticity
/ clay

Notes:

1. Exploratory borings were drilled on 2/8/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 670+28.94, 241" Lt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 5

Boring No.: BR1-06-03

Boring Surface Elev.: 2854 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 81.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/2/08 8.0 6.0 7.2 21.3
2/5/08 8.5 6.0 225
2/6/08 8.5 5.8' 22.7
285
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 91.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Bill Holden
Helpers: J. Hillebrand
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 10 3 Moist loose brown coarse to.fine sand w/ A-1-b 10" Asphalt
, some gravel andsilt.
5 2'8. - 10" RECOVERY
2.49 ' 1 Moist medium dense tan and gray fine to A-2-4(0)
8 coarse sand w/ some silt and gravel,
4,0 14" RECOVERY.
3 4.0 : Wet soft gray silt, trace of fine to coarse sand A-4(0)
2
4.98 A and gravel.
6.0' 18" RECOVERY
4 6.0 : Saturated firm gray silt, trace of fine to coarse A-4(2)
p sand and clay.
7.47
8.0’ 18" RECOVERY
5 8.0 2 Saturated loose gray gravel and fine sand w/ A-1-b
i some coarse sand, trace of gravel.
Z'g. - 5" RECOVERY
SA ' 10 Saturated stiff gray organic fine sandy silt w/ A-4(0)
9.96 10.0 some coarse sand, trace of gravel.
6 100 5 10" RECOVERY A1b
1 Saturated medium dense orange gravel and
16 coarse to fine sand, trace of silt.
12.0 18" RECOVERY
12.45 7 12.0' R Saturated very loose orange fin.e to coarse A-3
: sand w/ some gravel, trace of silt.
14.0 9" RECOVERY
u-l | 140 Wet orange fine to coarse sand, trace of silt A-3 Press Sample - Shelby Tube.
and gravel.
Remarks: Mud Rotary @ 81.0'
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-03
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
16.0° 20" RECOVERY
8 16.0 10 Saturated medium dense orange fine sand w/ A-3
12 some coarse sand, trace of silt and gravel.
17.43
18.0' 18" RECOVERY
9 18.0 ! Saturated medium dense orange fine sand w/ A-3
g some coarse sand, trace of silt and gravel.
19.92 20.0' 18" RECOVERY
22.41
10 | 240 : Saturated medium dense orange fine sand w/ A-3
6 .
24.9 & some:coarse.sand, trace of silt.
26.0' 19" RECOVERY
27.39
11 29.0 u Saturated loose orange fine sand w/ some silt | A-2-4(0)
29.88 o and coarse sand.
31.0 22" RECOVERY
32.37
12 | 340 5 Saturated medium dense brown fine sand w/ A-3
34.86 M some coarse sand, trace of silt.
36.0° 21" RECOVERY
37.35




STATE OF DELAWARE PAGE 30F 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-03
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
13 | 390 10 Saturated medium dense brown-gray silty fine| A-2-4(0)
39.84 . sand, trace of coarse sand and gravel.
41.0 21" RECOVERY
42.33
14 44.0 o Saturated medium dense gray silty fine sand A-2-4(0)
44.82 e w/ some coarse sand, trace of gravel and
organic matter.
46.0 21" RECOVERY
47.31
15 1, 490 0 Saturated medium dense gray silty fine.sand, |...A-2-4(0)
49.8 190 trace of coarse sand, gravel, and organic
matter.
510 24" RECOVERY
U2 | 510 Saturated medium dense gray clayey fine to A-2-4(0) Press Sample - Shelby Tube.
coarse sand.
52.29
53.0 15" RECOVERY
16 | 54.0 : Saturated medium dense gray silty fine sand A-2-4(0)
54.78 3 w/ some coarse sand, trace of organic matter.
56.0 24" RECOVERY
57.27
17 | 59.0 p Saturated medium dense gray silty fine sand, A-2-4(0)
59.76 M trace of coarse sand and organic matter.
61.0 24" RECOVERY




STATE OF DELAWARE PAGE 4 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-03
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
62.25
18 64.0 5 Saturated medium dense gray silty fine sand, A-2-4(0)
64.74 5 trace of coarse sand, gravel, and organic
matter.
66.0' 20" RECOVERY
67.23
19 69.0 8 Saturated medium dense gray silty fine sand, A-2-4(0)
69.72 A trace of coarse sand, silt, and organic matter.
710 24" RECOVERY
72.21
20 74.0 n Saturated medium dense gray fine sandy silt A-4(0)
4.7 L w/ some coarse sand and clay, trace of gravel
and organic matter.
76.0' 19" RECOVERY
77.19
21 79.0 £ Saturated medium dense gray silty fine sand, A-2-4(0)
79.68 S trace of coarse sand, gravel, and organic
matter.
81.0 24" RECOVERY
82.17
22 | 840 i Saturated dense green-gray silty fine sand, A-2-4(0) glauconitic
£4.66 1 trace of organic matter and coarse sand.




STATE OF DELAWARE PAGE 5 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-03
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
86.0' 20" RECOVERY
87.15
23 | 890 1 Saturated dense gray-green silty fine sand w/ |  A-2-4(0) glauconitic
89.64 B some organic matter, trace of coarse sand and
gravel.
91.0' 24" RECOVERY
Boring terminated at 91.0 feet.
92.13
94.62
97.11
99.6
102.09
104.58
107.07




KEY TO SYMBOLS

Symbol Description

Strata symbols

RS Poorly graded sand
e with silt

Silty sand

Silt

Poorly graded clayey
silty sand

\
AAINTAN

Notes:

1. Exploratory borings were drilled on 2/2/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 671+25.11

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 OF 5

Boring No.: BR1-06-04

Boring Surface Elev.: 2878 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 50.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/4/08 12.0 10.0 8.0 20.8
2/6/08 6.0 6.0 22.8
2/7/08 6.0 6.0 22.8
28.8
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 101.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Danny Taylor
Helpers: A. Joseph
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.5 7 B Moist medium dense orange-brown fine to A-2-4(0) 6" Asphalt
ﬁ SRHK \ .
x5 coarse sand w/ some silt, trace of gravel. (Fill)
R
2.0 SRS 16" RECOVERY
249 2 2.0 8 Moist medium dense orange-brown silty fine | A-2-4(0)
! to coarse sand, trace of gravel. (Fill)
4.0 24" RECOVERY
3 4.0 5 Wet loose tan coarse to fine sand, trace of A-1-b
: .
4.98 b gravel and silt:
6.0 15" RECOVERY
4 6.0 4 Wet loose tan coarse to fine sand w/ some silt A-1-b
10 and gravel.
7.47 75 18" RECOVERY
4A ;-g: 8 Wet stiff gray organic fine sandy clay w/ A-7-5(3)
5 8.0 2 some coarse sand, trace of gravel. A-4(2)
85 | : 6" RECOVERY
SA 85 1 Saturated stiff gray clayey silt w/ some fine t A-1-b
coarse sand and gravel, trace of organic
. matter.
2.96 - 18'3' - 6" RECOVERY
' u Saturated medium dense orange-brown gravel A-1-b
10 and fine to coarse sand, trace of silt.
10" RECOVERY
Saturated medium dense orange-brown gravel
12.0 w/ some fine to coarse sand and silt.
12.45 7 12.0 ‘2‘ 6" RECOVERY _ A-2-4(0)
3 Saturated loose orange-brown fine sand w/
some coarse sand and silt, trace of gravel.
14.0 16" RECOVERY
8 14.0 WiR Saturated loose orange-brown fine sand w/ A-3
Remarks: Mud Rotary @ 50.0'
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 5

Boring No.: BR1-06-04

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
14.94 3 some coarse sand, trace of silt and gravel.
16.0 14" RECOVERY
9 16.0 wH Saturated loose orange-brown fine sand w/ A-3
p some coarse sand, trace of silt.
17.43
18.0 16" RECOVERY
10 18.0 § Saturated loose orange-brown fine sand w/ A-3
3 some coarse sand and silt.
19.92 20.0' 17" RECOVERY
22.41
1 | 235 WiH Saturated very loose orange-brown fine sand A-3
2 w/.some coarse.sand, trace.of silt.
24.9
25.5' 24" RECOVERY
12 | 255 a Visual description: Saturated medium dense Sample brought to GTA lab
s orange-brown fine sand, trace of silt and for pH testing.
coarse sand.
27.39 215 18" RECOVERY
13 285 ° Saturated medium dense orange-brown fine A-3
s sand, trace of silt and coarse sand.
29.88
30.5' 19" RECOVERY
32.37
14 | 335 b Saturated loose orange-brown fine sand, trace A-3
s of coarse sand and silt.
34.86
35.5' 20" RECOVERY
37.35




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 5

Boring No.: BR1-06-04

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
15 38.5 1 Saturated very loose brown fine sand w/ some|  A-2-4(0)
1 silt and coarse sand, trace of gravel.
39.84
40.5' 22" RECOVERY
U-1 | 415 No recovery. Press Sample - Shelby Tube.
42.33
43.5 0" RECOVERY
16 43.5 3 Saturated medium dense gray clayey fine A-2-4(0)
. sand, trace of coarse sand.
44.82
45.5 17" RECOVERY
47.31
17 485 e Saturated medium dense.gray silty fine.sand, A-2-4(0)
1 trace of coarse sand.
49.8
50,5 24! RECOVERY
u-2 | 51% ! Saturated medium dense gray clayey fine to A-2-4(0) Press Sample - Shelby Tube.
52.29 £gkés coarse sand w/ some silt.
14
Gl
53.5' s 24" RECOVERY
14
-
54.78 18 | 545 3 “~~1  Saturated loose gray clayey fine sand w/ some|  A-2-4(0)
. “222 coarse sand, trace of gravel.
G
56.5' 7 24" RECOVERY
57.27
19 59.0 4 Saturated loose gray silty fine sand, trace of A-2-4(0)
59.76 S coarse sand and gravel.
61.0' 24" RECOVERY




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 5

Boring No.: BR1-06-04

Contract: 2511301
Depth Daily Sample " .
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
62.25
20 64.0° 3 Saturated medium dense gray silty fine sand, A-2-4(0)
64.74 i trace of coarse sand, gravel, and organic
matter.
66.0 24" RECOVERY
67.23
21 69.0' 6 Saturated medium/dense gray silty fine sand, A-2-4(0)
69.72 1 trace of coarse sand, organic-matter, gravel,
and/seashells.
71.0 24" RECOVERY
72.21
22 74.0 ; Saturated very stiff gray clayey fine sandy A-4(0)
74.7 I silt, trace of gravel, organic matter, and
seashells.
76.0 24" RECOVERY
77.19
23 79.0 g Saturated medium dense dark gray silty fine A-2-4(0)
79.68 = sand, trace of organic matter, coarse sand, and
seashells.
81.0 24" RECOVERY
82.17
24 | 840 > Saturated very dense dark gray silty fine sand,| A-2-4(0)
84.66 E trace of organic matter, gravel, and seashells.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 5 OF 5

Boring No.: BR1-06-04

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
86.0' 17" RECOVERY
87.15
25 | 890 s Saturated medium dense dark gray silty fine A-2-4(0)
£9.64 L sand, trace of coarse sand, organic matter,
gravel, and seashells.
91.0 24" RECOVERY
92.13
9462 26 94.0 A Saturated very stiff dark gray clay w some A-7-6(32)
: 5 organic matter;.trace of fine.sand, gravel, and
seashells.
96.0' 24" RECOVERY
97.11
9.6 27 | 99.0' 2 Saturated hard dark gray fine sandy silt, trace A-4(0)
: s of organic matter and seashells.
101.0° 24" RECOVERY
Boring terminated at 101.0 feet
102.09
104.58
107.07




KEY TO SYMBOLS

Symbol Description

Strata symbols

Fill

Well graded sand

with silt
Silty sand
Silt

R Poorly graded sand
e with silt

Clayey sand

Poorly graded clayey
silty sand

AN

N

High plasticity
organic clays

Notes:

1. Exploratory borings were drilled on 1/31/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 671+97.00, 209' Lt. C.L.

STATE OF DELAWARE

PAGE 1 OF 4

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Boring No.: BR1-06-05

Boring Surface Elev.: 3112 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 76.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/4/08 10.0 8.0 7.2 23.9
2/6/08 14.0 9.3 21.8
2/7/08 9.0 6.5 24.6
311
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 76.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Hillebrand
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 10 e Moist medium dense orange.coarse sand w/ A-2-4(0) 10" Asphalt
, some clay, gravel, and fine sand.
5 2'8. . 8" RECOVERY
2.49 ' 4 Moist loose light brown coarse to fine sand w/ A-1-b
3 some silt, trace of gravel.
4,0 18" RECOVERY.
3 4.0 3 Wet loose light brown coarse to fine sand, A-1-b
3 ;
4.98 2 trace of silt and gravel.
6.0' 12" RECOVERY
4 6.0 3 Wet loose light brown coarse to fine sand, A-1-b
3 trace of silt and gravel.
7.47
8.0’ 6" RECOVERY
5 8.0 R Saturated very loose light brown fine to A-2-4(0)
: coarse sand w/ some silt, trace of gravel.
9.96 10.0° 20" RECOVERY
6 10.0 2 Saturated very loose light brown fine to A-3
: coarse sand, trace of silt and gravel.
12.0 20" RECOVERY
12.45 7 12.0 2 Saturated loose orange fine to coarse sand w/ | A-2-4(0)
3 some silt, trace of gravel.
14.0 11" RECOVERY
8 14.0 3 Saturated loose brown-orange fine to coarse A-2-4(0)
: sand w/ some silt, trace of gravel.
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
16.0° 16" RECOVERY
9 16.0 : Saturated medium dense brown fine to coarse A-3
8 sand, trace of silt and gravel.
17.43
18.0 24" RECOVERY
10 | 180 s Saturated medium dense brown fine sand and |  A-2-4(0)
S gravel w/ some coarse sand and silt.
19.92 20.0' 12" RECOVERY
22.41
11 | 240 1 Saturated medium dense brown fine sand w/ A-2-4(0)
24.9 ' some:silt and.coarse sand;trace of gravel.
26.0 16" RECOVERY
27.39
12 | 290 i Saturated medium dense brown fine sand w/ A-2-4(0)
29.88 12 some coarse sand and silt.
3.0 24" RECOVERY
32.37
13 | 340 3 Saturated medium dense brown silty fine sand|  A-2-4(0)
34.86 s w/ some coarse sand, trace of gravel.
36.0° 20" RECOVERY
37.35




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-06-05

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 39.0 8 Saturated medium dense brown fine sand, A-3
39.84 s trace of coarse sand and silt.
41.0 20" RECOVERY
42.33
15 44.0 3 Saturated very loose brown fine sand w/ some|  A-2-4(0)
44.82 ; silt and coarse sand, trace of gravel.
46.0 24" RECOVERY
47.31
16 1, 490 g Saturated medium dense brown-gray. silty fine|...A-2-4(0)
49.8 12 sand w/ some coarse sand, trace of gravel.
510 19" RECOVERY
U-1 | 510 No recovery. Press Sample - Shelby Tube.
52.29
52.7 0" RECOVERY
17 54.0 2 Saturated medium dense gray silty fine sand, A-2-4(0)
54.78 i trace of coarse sand.
56.0 24" RECOVERY
57.27
18 | 59.0 5 Saturated medium dense gray clayey fine sand|  A-2-4(0)
59.76 ;g w/ some coarse sand, trace of gravel and
organic matter.
61.0 24" RECOVERY
u-2 | 610 No recovery. Press Sample - Shelby Tube.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-06-05

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
62.25 62.3' 0" RECOVERY
19 64.0 o Saturated dense gray fine to coarse sand w/ A-2-4(0)
64.74 o some silt, trace of gravel and organic matter.
66.0' 10" RECOVERY
U3 | 66.0 No recovery. Press Sample - Shelby Tube.
67.23
67.8' 0" RECOVERY
20 | 69.0 h Saturated dense gray silty fine sand, trace of A-2-4(0)
69.72 o coarse sand, gravel;and drganic matter.
710 14" RECOVERY
72.21
21 | 740 i Saturated hard gray fine sandy silt, trace of A-4(0)
74.7 R’ coarse sand, organic matter, clay, and gravel.
76.0' 24" RECOVERY
Boring terminated at 76.0 feet.
77.19
79.68
82.17
84.66




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

Well graded sand
with silt

R Poorly graded sand
e with silt

Poorly graded clayey
silty sand

Notes:

1. Exploratory borings were drilled on 2/4/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 669+57.61, 248' Lt. C.L.

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 OF 4

Boring No.: BR1-06-06

Boring Surface Elev.: 29.20 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
Corapie oAl sampler oD 0D, of Rock Corer N,
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 75.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/31/08 10.0 8.0 7.2 22.0
2/1/08 9.6' 7.0 22.2
2/4/08 8.5' 6.0 ggg
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Hillebrand
D(?tp)th Prlgglrlgss No. Sgg)lirl]e Blows/6" Sample Description Class./G.I. Remarks
1 10 z E§:§:§:§ Moist firm.gray silt w/ some fine to coarse A-4(1) 8" Asphalt - 8" Stone
. R sand and clay, trace of gravel. (Fill)
2.0 RS 6" RECOVERY
' 2 P . A A
2.49 2 2.0 i 555 Moist stiff gray clayey coarse sandy silt w/ A-4(2)
6 RXXK some fine sand and gravel. (Fill)
RS
o
P00,
4.0 PSS 12" RECOVERY.
3 4.0 2 KX Moist dense brown gravel and coarse sand, A-l-a
0%6%%%% - . .
3 B trace of fine sand and silt. (Fill)
4.98 12 O350
S
R
D000,
6.0' PO 4" RECOVERY
4 6.0 . Wet medium dense brown fine to'coarse sand | A-2-4(0)
12 w/ some silt, trace of gravel.
7.47
8.0’ . 12" RECOVERY
5 8.0 2 o1 Saturated loose brown fine to coarse sand w/ A-2-4(0)
2 some silt, trace of gravel.
9.96 10.0° 18" RECOVERY
6 100 3 Saturated loose brown fine to coarse sand, A-3
3 trace of silt and gravel.
12.0 24" RECOVERY
12.45 7 12.0 2 Saturated loose brown fine sand w/ some A-3
2 coarse sand, trace of silt and gravel.
14.0 17" RECOVERY
8 14.0 3 Saturated loose brown fine sand w/ some silt, |  A-2-4(0)
3 trace of coarse sand and gravel.
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-06
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
16.0 20" RECOVERY
9 16.0 : Saturated loose brown fine sand w/ some silt, | A-2-4(0)
6 trace of coarse sand and gravel.
17.43
18.0 24" RECOVERY
10 | 180 : Saturated medium dense brown silty fine sand|  A-2-4(0)
A w/ some coarse sand.
19.92 20.0 24" RECOVERY
22.41
11 | 240 : Saturated medium dense brown fine sand w/ A-2-4(0)
24.9 ' some:silt and.coarse sand.
26.0 24" RECOVERY
27.39
12 29.0 0 Saturated medium dense brown fine sand, A-3
29.88 2 trace of coarse sand and silt.
3.0 20" RECOVERY
32.37
13 | 340 ! Saturated medium dense brown fine sand w/ A-2-4(0)
34.86 u some coarse sand and silt.
36.0° 20" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-06
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 39.0 8 Saturated medium dense gray silty fine sand, A-2-4(0)
39.84 n trace of coarse sand and gravel.
41.0 19" RECOVERY
u-l | 410 Saturated medium dense gray fine to coarse A-2-4(0) Press Sample - Shelby Tube.
sand w/ some silt.
42.33
43.0 11" RECOVERY
15 44.0 g Saturated medium dense gray silty fine sand, A-2-4(0)
44.82 1 trace of coarse sand and gravel.
46.0 24" RECOVERY
47.31
16 1, 490 ; Saturated medium dense gray silty fine.sand, A-2-4(0)
49.8 » trace of coarse sand and gravel.
51.0' 24" RECOVERY
52.29
17 54.0 ; Saturated medium dense gray silty fine sand, A-2-4(0)
54.78 13 trace of coarse sand and gravel.
56.0' 24" RECOVERY
57.27
18 | 59.0 5 Saturated medium dense gray silty fine sand, A-2-4(0)
59.76 ¥ trace of coarse sand.
61.0' 24" RECOVERY




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-06-06

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
62.25
19 64.0 2 Saturated dense gray silty fine sand, trace of A-2-4(0)
64.74 2 coarse sand and gravel.
66.0' 24" RECOVERY
67.23
20 | 69.0 10 Saturated medium dense gray fine sand w/ A-2-4(0)
69.72 b some silt'and:coarse sand.
710 24" RECOVERY
72.21
21 3.0 8 Saturated very stiff gray clayey fine sandy A-4(0)
» silt, trace of organic matter and coarse sand.
74.7
75.0' 20" RECOVERY
Boring terminated at 75.0 feet.
77.19
79.68
82.17
84.66




KEY TO SYMBOLS

Symbol Description

Strata symbols

Fill

Silty sand

R Poorly graded sand
e with silt

Clayey sand

Notes:

1. Exploratory borings were drilled on 1/31/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-07
Contract: 25-113-01
Boring Location: sta 119+17, 26'Rt. C.L.

Boring Surface Elev.: +28.45 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 101.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/12/09 12.0 10.0 8.5

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: G. Truver
Helpers: T. Kane

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/11/09 1 0.0 Augered t0.2.0'". Asphalt - 14", Subgrade -
10"
2.0 0" RECOVERY
2 2.0 4 '::/ Wetsoft grayssilt w/ some-fine sand-and.clay; A-4(1)
3 ] Il trace of coarse sand and gravel.
:"'4
e
4.0 i 22" RECOVERY
3 2'2: 2 Wet soft gray silt w/ some fine sand and clay, A-4(1)
3A 15 > trace.of coarse sand and.gravel. A-4(0)
: 2 6" RECOVERY
6 6.0 Wet soft gray coarse to fine sandy silt w/
4 6.0 2 some gravel, trace.of clay. i}
2 13" RECOVERY A-4(0)
3 Wet firm gray fine sandy silt w/ some coarse
sand, trace of gravel.
8.0’ 18" RECOVERY
5 8.0’ 1 No Sample Recovery
19
9 14
10.0° 0" RECOVERY
6 10.0° p Saturated loose orange fine sand w/ some silt,|  A-2-4(0)
3 trace of coarse sand and gravel.
12 12.0 13" RECOVERY
7 12.0 p Saturated loose orange fine sand w/ some silt,|  A-2-4(0)
3 trace of coarse sand.
14.0' 17" RECOVERY
8 140 3 Hrl) - Saturated loose orange fine sand w/ some A-3
15 3 coarse sand, trace of silt.
16.0' 17" RECOVERY
9 16.0 3 Saturated loose orange fine sand, trace of silt A-3
3
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-07
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3 and coarse sand.
18 18.0 17" RECOVERY
10 | 180 : Saturated medium dense orange fine sand w/ | A-2-4(0)
5 some coarse sand and silt.
20.0 19" RECOVERY
21
24
1 | 240 0 Saturated medium dense brown fine sand w/ A-3
4 some coarse sand, trace of silt.
26.0° 19" RECOVERY
27
12 29.0 : Saturated medium dense brown fine sand, A-3
30 1 trace of coarse sand and silt.
3.0 20" RECOVERY
33
13 | 340 : Saturated medium dense brown fine sand, A-3 Mud Rotary @ 34.0".
o trace of silt and coarse sand.
36 36.0 19" RECOVERY
39
14 | 390 2 Saturated medium dense light brown fine A-2-4(0)
u sand w/ some silt and coarse sand, trace of
gravel.
41.0 19" RECOVERY
42
15 | 440 1 Saturated medium dense gray fine sand w/ A-2-4(0)
45 1 e some clay, trace of coarse sand and gravel.




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-07
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
46.0' : 24" RECOVERY
st
/ P1
£ g
48
/ P1
ekt _ .
16 | 49.0 n wppl  Saturated medium dense gray clayey fine sand  A-2-4(0)
8 it w/ some coarse sand, trace of gravel.
51 51.0' pte 24" RECOVERY
14
Fehgle
bebed
FHfs
54 At
17 | 540 3 i/ ~Saturated-medium dense gray-clayey-fine A-2-4(0)
19 Bg sand, trace of coarse sand and organic matter.
o
56.0' i 23" RECOVERY
57
18 | 59.0 3 Saturated medium dense gray silty fine sand, A-2-4(0)
60 B trace of coarse sand, organic matter, and
gravel.
61.0' 23"RECOVERY
63
19 64.0 : Saturated medium dense gray silty fine sand, A-2-4(0)
i trace of coarse sand and organic matter.
66 66.0' 24" RECOVERY
69
20 | 69.0 4 Saturated medium dense gray clayey fine A-2-4(0)
o sand, trace of coarse sand and organic matter.
710 24" RECOVERY
72




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-06-07

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
21 74.0 w [z Saturated very stiff gray clayey fine sandy A-4(0)
75 1 o silt, trace of organic matter.
ri
76.0' / 24" RECOVERY
78
22 9.0 s Saturated hard gray fine sandy silt, trace of A-4(0)
= organic matter and coarse sand.
81 81.0 22" RECOVERY
84
2/12/09 23 | 84.0 8 Saturated very dense green silty fine sand, A-2-4(0) Glauconitic
3 trace of organic matter, coarse sand, and
gravel.
86.0' 17" RECOVERY.
87
24 | 890 3 Saturated medium dense green-gray clayey A-2-4(0) Glauconitic
90 90.0' fine sand, trace of organic matter, coarse
24A | 90.0 12 sand, and gravel. A-7-6(21)
910 12" RECOVERY
Saturated very stiff gray silty clay w/ some
fine sand, trace of organic matter.
8" RECOVERY
93
25 | 940 p Saturated very stiff gray clay w/ some fine A-7-6(19)
12 sand and organic matter, trace of coarse sand.
96 96.0' 24" RECOVERY
99
26 | 99.0 g Saturated dense gray fine sand w/ some silt, A-2-4(0)
% trace of organic matter and gravel.
101.0' 21" RECOVERY
End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
A clay

Silty sand

Silt

RS, Poorly graded sand
il with silt

; Poorly graded clayey
piesel silty sand

Clayey sand

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 2/11/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Truck CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 116+48.621 RTC.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 4

Boring No.: BR1-6-08

Boring Surface Elev.: +3552 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 18.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/1/2010 10.0 8.0 7.7
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Gary Truver
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
3/1/10 | 1 0.0 2 Moist loose brown fine gravelly.coarse sand w/some fine sand, trace of A-1-b | Topsoil -
4 g n
4 silt. 2",
2.0 12" RECOVERY.
25 28 420 3 Moist loose brown coarse to fine sand wi/trace of silt and fine gravel. A-1-b
3 ek
2 SRR
2.0 B 15" RECOVERY
3 4.0 b N No Sample Recavery
>0 Piaa
5 7 S
60 | [ 0" RECOVERY
4 6.0 8 ammar - NO Sieve Analysis - Indication of moist tan medium dense silty sand.
o i
6
7.5 R
8.0 |  LEGauE 2" RECOVERY
5 8.0 : Wet loose tan coarse to fine sand wi/trace of fine gravel and silt. A-1-b
3 Brrh
4 AR
10 10.0' T 16" RECOVERY
12.5 A
6 | 130 : Wet loose tan fine to coarse sand wi/trace of silt and fine gravel. A-3
4
4 H

Remarks: Switch to Mud Rotary @ 1é.0 feet

Reviewed BY: Hany Fekry

Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301 Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-6-08

Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
15 15.0' 14" RECOVERY
17.5
7| 180 3 Wet loose tan fine to coarse sand w/some silt, trace of fine gravel. A-2-4(0) |Mud
4 Rotary @
18.0".
20 20.0' 19" RECOVERY
225
8 | 230 H Saturated medium dense brown fine sand w/some coarse sand and silt, A-2-4(0)
1 trace of fine gravel.
25 25.0' 20" RECOVERY
27.5
9 | 280 o Saturated medium dense brown fine sand w/some coarse sand and silt. A-2-4(0)
12
14
30 30.0' 21" RECOVERY
325
10| 330 : Saturated medium dense brown fine sand w/some coarse sand, trace of A-3
11 H
o silt.
35 35.0' 17" RECOVERY
37.5




F.A. Project: u.s.301 Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-6-08

Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
11| 380 1 Saturated medium dense brown fine sand w/some silt and coarse sand. A-2-4(0)
13
14
40 40.0 18" RECOVERY
425
12 | 430 3 Saturated medium dense brown fine sand w/some coarse sand, trace of A-3
11 H
o silt.
45 45.0 16" RECOVERY
475
13 | 14800 " Saturated medium dense brown fine sand w/some coarse sand and silt. A-2-4(0)
7
10
50 50.0 21" RECOVERY
52.5
14| 530 8 Saturated very stiff brown clayey fine snady silt w/trace of coarse sand. A-4(0)
10
14
55 55.0 24" RECOVERY
57.5
15 | 58.0 1 il Saturated dense brown silty fine sand w/some clay, trace of coarse sand. | A-2-4(0)
22
2 %
60 60.0 i! % 22" RECOVERY




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-6-08
Contract: 25-113-01

Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
!lm
62.5 gﬁgﬂ
16 | 63.0 g Saturated very stiff gray clayey fine sandy silt w/trace of coarse sand. A-4(0)
12
13
65 65.0' 23" RECOVERY
67.5
17| 680 5 qdetts - Saturated medium dense gray clayey fine sand witrace of coarse sand and | A-2-4(0)
12 g H
% : silt.
.)
70 70.0' ' 23" RECOVERY
.)
£sk
.)
72.5 4
Y111
18| 730 5 i il Saturated very stiff gray fine sandy silt w/some clay, frace of coarse sand | A-4(0)
1 and.fine gravel.
.)
75 75.0' ' 24" RECOVERY
.)
£sk
.)
77.5 !
19| 780 M 4 Saturated hard gray clayey fine sandy silt w/trace of coarse sand. A-4(0)
17 {3 1
17 g6
14 d
80 80.0 S gsst 22" RECOVERY
End of Boring
82.5




KEY TO SYMBOLS

Symbol Description

Strata symbols

RS Poorly graded sand
e with silt

Well graded sand
with silt

Silty sand

Clayey sand

Poorly graded clayey
silty sand

AR TIAY

Notes:

1. Exploratory borings were drilled on 3/1/2010 using a 3 1/4- inch

continues flight power auger. Rig is a CME 55 ATV.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions,
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blows are uncorrected.

and

diameter




STATE OF DELAWARE PAGE 10F 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-6-09
Contract: 25-113-01
Boring Location: sta 116+48.1221LTC.L.
Boring Surface Elev.: +4875 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 38.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/24/2010 30.0 28.0 27.9
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Gary Truver
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/24/10 | 1 0.5 s Moist stiff brown fine gravelly.clay w/some coarse sand and silt, trace of | A-6(2) |Topsoil -
8 fine sand. 6".
2.0' 6" RECOVERY
25 2 2.0 : Moist medium dense brown clayey coarse sandy fine gravel w/some fine | A-2-4(0)
o sand and silt.
4.0 15" RECOVERY
3 4.0 3 Moist medium dense brown fine gravelly coarse sand w/some silt and fine| A-1-b
5 : sand.
6.0' 16" RECOVERY
4 6.0 : Moist medium dense brown coarse sandy fine gravel w/some fine sand A-1-b
g and silt.
7.5
8.0’ 16" RECOVERY
5 8.0 4 Moist loose brown fine to coarse sand w/some silt, trace of fine gravel. A-2-4(0)
:
10 10.0' 8" RECOVERY
12.5
6 | 130 n Moist dense brown fine gravel w/some coarse to fine sand and silt. A-l-a
18
21

Remarks: Switch to Mud Rotary @ 38.0 feet

Reviewed BY: Hany Fekry

Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-6-09
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
15 15.0' 10" RECOVERY
17.5
7| 180 4 Moist medium dense orange coarse to fine sand w/some silt, trace of fine | A-1-b
H gravel.
20 20.0' 16" RECOVERY
225 ¥
i
;
8 | 230 s i Moist'medium dense orange fine gravelly coarse to fine sand w/trace of A-1-b
: i silt.
1
3
25 25.0 17" RECOVERY
;
i
£
t-.
27.5 |
i
| R
9 | 280 : Wet loose tan coarse sand w/some fine sand, trace of fine gravel and silt. | A-1-b
6
30 30.0' 20" RECOVERY
325
10| 330 3 Wet medium dense tan fine to coarse sand wi/trace of silt and fine gravel. A-3
1
35 35.0' 6" RECOVERY
37.5




STATE OF DELAWARE PAGE 30F 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-6-09
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
11] 380 | Wet medium dense brown coarse to fine sand wi/trace of silt and fine A-1-b |Mud
S ' gravel. Rotary @
HRne 38.0'
40 40.00 | [ 15" RECOVERY
42.5
12| 430 u Wet medium dense brown fine sand w/some coarse sand and silt, trace of | A-2-4(0)
12 fine gravel.
45 45.0 18" RECOVERY
475
3/1/10 °f 13 | f48.0f | Wet medium dense brown fine 'sand w/some coarse sandand silt. A-2-4(0)
i
50 50.0 16" RECOVERY
52.5
14| 530 o Wet medium dense brown fine sand w/some coarse sand and silt. A-2-4(0)
%
55 55.0 15" RECOVERY
57.5
15 | 58.0r o Wet medium dense brown fine sand w/some coarse sand and silt. A-2-4(0)
15
60 60.0 15" RECOVERY




STATE OF DELAWARE PAGE 4 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-6-09
Contract: 25-113-01
D(?tp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
62.5
16 | 63.0 o Wet medium dense brown fine sand w/some coarse sand, trace of silt. A-3
t
65 65.0' 14" RECOVERY
67.5
17| 680 > Wet medium dense brown fine sand w/some silt, trace of coarse sand and | A-2-4(0)
u fine gravel.
70 70.0 16" RECOVERY
72.5
18| 730 13 wet dense brown silty fine sand wi/trace of coarse sand and silt. A-2-4(0)
%
75 75.0' 24" RECOVERY
77.5
19| 780 b Wet dense gray silty fine sand w/trace of fine gravel and organic matter. | A-2-4(0)
7
80 80.0' 24" RECOVERY
82.5
20 | 83.0 A Wet medium dense gray silty fine sand witrace of coarse sand and organic| A-2-4(0)
s matter.
85 85.0' 24" RECOVERY




STATE OF DELAWARE PAGE 5 OF 5
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-6-09
Contract: 25-113-01
D(?E)th Prgg:gss No. Sgen;;t)rlle Sample Description Class./G.l. | Remarks
87.5
21| 880 Wet medium dense gray silty fine sand witrace of coarse sand, fine gravel| A-2-4(0)
and organic matter.
90 90.0' 22" RECOVERY
End of Boring
92.5
95
97.5
100
102.5
105
107.5




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Silty sand

Poorly graded sand
with silt

Well graded sand

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 2/24/2010 using a 3 1/4- inch diameter
continues flight power auger. Rig is a CME 55 ATV.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blows are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-10
Contract: 25-113-01
Boring Location: sta 913+2020'LtC.L.

Boring Surface Elev.: +450 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 18.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/8/10 18.0 18.0 175

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 100.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Gary Truver
Helpers: T. Kane

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
7/8/10 1 0.5 5 [l Moist very.stiff brown silt w/some fine to A-4(0) Topsoil - 4".
Yl .
9 /:/ coarse sand, fine gravel and clay.
2.0 il 15" RECOVERY
i Y/ .
2 2.0 8 /:', No Sample Recovery Gravel blocking spoon.
3 3 4':/
o
[ L
4.0 bl 0 RECOVERY
3 4.0 : e Moist loose brown clayey coarse to fine sand A-2-4(0)
2 i w/some fine gravel, trace silt.
6 6.0' 17" RECOVERY
4 6.0 b Moist medium dense brown coarsesandy fine A-1-b
] gravel' w/some fine sand ‘and silt.
8.0’ 15" RECOVERY
5 8.0 S Moist medium dense brown fine gravelly A-1-b
9 : coarse sand w/some fine sand and silt.
10.0 10" RECOVERY
6 100 : Moist loose orange coarse to fine sand w/ A-1-b
2 some silt, trace fine gravel.
12 12.0 21" RECOVERY
7 120 : Moist loose orange coarse sand w/some fine A-1-b
: sand, fine gravel and silt.
14.0 17" RECOVERY
8 140 2 Moist medium dense orange coarse sand w/ A-1-b
15 : some fine sand and fine gravel, trace silt.
16.0 17" RECOVERY
9 16.0 5 Wet medium dense tan coarse sand w/some A-1-b
2 fine sand, trace silt and fine gravel.
Remarks:

Reviewed By: Hany Fekry Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-06-10

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
18 18.0' 16" RECOVERY
10 | 180 : Wet medium dense tan fine to coarse sand w/ A-1-b Mud Rotary @ 18.0'
S some fine gravel, trace silt.
20.0' 18" RECOVERY
21
1 | 230 : Wet medium dense tan coarse to fine sand w/ A-1-b
24 S trace silt and fine gravel.
25.0' 16" RECOVERY
27
12 28.0 2 Wet loose brown fine to coarse sand w/some A-2-4(0)
: silt, trace fine gravel.
30 30.0' 15" RECOVERY.
33
13 | 330 s Saturated medium dense reddish brown fine A-2-4(0)
1 sand w/some coarse sand and silt.
35.0 20" RECOVERY
36
14 | 380 8 Saturated medium dense reddish brown fine A-2-4(0)
39 ! sand w/some coarse sand and silt, trace fine
gravel.
40.0 17" RECOVERY
42
15 | 430 S Saturated medium dense brown fine sand w/ A-3
: some coarse sand, trace silt.
45 45.0 19" RECOVERY




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-10
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
48
16 | 480 ; Saturated medium dense brown fine sand w/ A-3
1 some coarse sand, trace silt.
50.0' 18" RECOVERY
51
17 | 530 5 Saturated medium dense brown fine sand w/ A-2-4(0)
54 o some silt and coarse sand.
55.0' 17" RECOVERY.
57
181 | 58.0 s Saturated medium dense brown fine sand w/ A3
! some-coarse sand, trace silt'and fine gravel.
60 60.0: 20" RECOVERY
63
19 | 630 U Saturated medium dense tan fine sand w/some|  A-2-4(0)
u silt, trace coarse sand, fine gravel and clay.
65.0 21" RECOVERY
66
20 | 680 : Saturated medium dense gray silty fine sand A-2-4(0)
69 1 wi/trace coarse sand.
70.0 24" RECOVERY
72
21 3.0 : Saturated very stiff gray fine sandy silt w/ A-4(0)
12 trace coarse sand and clay




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-06-10
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
19
75 75.0' 22" RECOVERY
78
22 78.0 s Saturated medium dense gray silty fine sand A-2-4(0)
M w/trace coarse sand.
80.0' 24" RECOVERY
81
23 | 830 8 Saturated very stiff gray fine sandy silt w/ A-4(0)
84 5 trace coarsesand, fine gravel-and clay.
85.0 22" RECOVERY
87
24 | 880 H Saturated medium-dense gray silty fine sand A-2-4(0)
i wi/trace coarse sand.
90 90.0' 24" RECOVERY
93
25 | 9.0 3 Saturated very stiff greenish gray fine sandy A-4(0)
1 silt witrace fine gravel, coarse sand and clay.
95.0' 20" RECOVERY
96
26 | 98.0 A Saturated medium dense green silty fine sand | A-2-4(0)
99 A w/some organic matter, trace fine gravel and
coarse sand.
100.0' 24" RECOVERY
End of Boring
102




Symbol

Description

Strata symbols

Y
/1

Yl
/1

%%

Notes:

Silty low plasticity
clay

Poorly graded clayey
silty sand

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Poorly graded sand

KEY TO SYMBOLS

1. Exploratory borings were drilled on July 8, 2010 using a

3 1/4-inch diameter continuous flight power auger.

Rig 1s a CME 55 ATV.

2. Groundwater levels recorded at the time of drilling and

re-checked to following day.

3. Surveyed boring location and elevation was provided

by Century Engineering.

4. These logs are subject to the limitations,
recommendations in this report.

conclusions, and

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blows are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-01
Contract: 25-113-01
Boring Location: sta. 668+62.39, 46' Rt. C.L.

Boring Surface Elev.: +27.07 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4" Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 56.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/28/2008 14.0' 12.0° 9.3

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 91.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corperation
Driller: Dan Taylor
Helpers: Tom Kane

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
1 0.0 3 Moist brown-loose silty coarse to fine sand w/|  A-2-4(0) FILL
3 trace of gravel.
2.0 13" RECOVERY
2 2.0 - Wet-loose brown. coarse-sand w/some-fine A-2-4(0) FILL
3 : sand, gravel and clay.
4.0 14" RECOVERY
3 40 3 Wet firm brown coarse sandy silt w/some fine|  A-4(0) FILL
H sand.and gravel;.trace.of clay.
6 6.0" 10" RECOVERY
4 6.0 3 Wet veryloose brown silty coarse to fine sand A-1-b FILL
2 w/some gravel.
8.0 14" RECOVERY
5 8.0 W Saturated soft gray clay w/some fine sand, A-7-6(22) FILL
9 i trace of coarse sand.
10.0 3" RECOVERY
6 10.0 1 Saturated soft gray silt w/some clay and A-4(5) FILL
2 organic matter, trace of fine to coarse sand
11.5' and gravel.
12 6A | 115 2 i 12" RECOVERY
7 12.0 7 No Sieve Analysis ALb
12.0 20 6" RECOVERY
13 Saturated dense brown coarse sandy gravel w/
some fine sand, trace of silt.
14.0' 11" RECOVERY
8 140 3 Saturated loose brown silty fine sand w/some |  A-2-4(0)
15 b coarse sand, trace of gravel.
16.0 20" RECOVERY
9 16.0 2 Saturated loose brown fine to coarse sand w/ A-3
4

Remarks: Mud Rotary starting @ 56.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-01
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
8 trace of silt and gravel.
18 18.0' 15" RECOVERY
10 | 180 3 Saturated medium dense brown fine sand w/ A-3
: some coarse sand, trace of silt.
20.0 15" RECOVERY
21
24 1 | 235 3 Saturated medium dense brown fine sand w/ A-3
8 some coarse sand, trace of silt and gravel.
25.5 19" RECOVERY
27
12 4 285 : Saturated medium dense brown fine sand w/ A3
5 some coarse'sand, trace of silt.
30
30.5' 18" RECOVERY
33
13 | 335 3 Saturated medium dense brown fine sand w/ A-3
g trace of coarse sand and silt.
35.5' 19" RECOVERY
36
39 14 | 385 z Saturated medium dense brown fine sand w/ A-3
s some coarse sand, trace of silt.
40.5' 18" RECOVERY
42
15 43.5 : Saturated medium dense brownish gray fine A-2-4(0)
g sand w/some silt and coarse sand, trace of
45 gravel.




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-01
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
45.5' 20" RECOVERY
48
16 | 49.00 2 Saturated medium dense gray silty fine sand A-2-4(0)
s w/some coarse sand, trace of gravel and
organic matter.
51 51.0 24" RECOVERY
54
17 54.0' S Saturated-very stiff-gray fine-sandy:silt-w/ A-4(0)
10 trace of coarse sand, gravel and organic
matter.
56.0' 23" RECOVERY
57
18 | 59.0° 3 Saturated loose gray silty fine sand w/some A-2-4(0)
60 3 coarse sand, trace of organic matter.
61.0' 22"RECOVERY
63
19 | 640 7 a4l Saturated dense gray fine sand w/some clay, A-2-4(0)
h 7 trace of coarse sand and organic matter.
1x
ot
66 66.0' R 20" RECOVERY
§ P1
g
14 Ay
g
69 :
20 | 69.0f 3 Saturated medium dense silty fine sand w/ A-2-4(0)
h trace of coarse sand, gravel and organic
matter.
710 22" RECOVERY
72




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-01

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
21 74.0 s iipdl  Saturated medium dense gray fine sand w/ A-2-4(0)
75 u At some clay, trace of coarse sand, gravel and
W organic matter.
76.0 i 22" RECOVERY
14
fad4 ’
¥l
78 frels
Egtgdadsr
22 9.0 s b 7 Saturated very stiff grayish green silt w/some A-4(0)
u 4 clay, trace of coarse sand, gravel and organic
“erd  matter.
81 81.0' o 24" RECOVERY
i
84
23 | 840 A Saturated dense grayish green silty fine sand A-2-4(0)
2 w/trace of coarse sand and organic matter.
86.0' 24" RECOVERY.
87
24 | 890 n Saturated medium dense green silty fine sand |  A-2-4(0)
90 u w/trace of coarse sand, gravel and organic
matter.
91.0' 24" RECOVERY
Boring Terminated at 91 feet
93
96
99




Symbol

Description

Strata symbols

Notes:

Silty sand

Clayey sand

Low plasticity
clay

Silty low plasticity
clay

Poorly graded sand

Poorly graded sand
with silt

Poorly graded clayey
silty sand

KEY TO SYMBOLS

1. Exploratory borings were drilled on 1/28/2008 using a
3 1/4-inch diameter continuous flight power auger.

Rig 1s a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: us 301 Preferred Alternative Contract 1A
Contract: 25-113-01
Boring Location: sta 670+44.23,37'Lt.C.L.

Boring Surface Elev.: +330

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split-Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4" Inches

Hollow Stem Auger:

Water Level Readings
Date
2/6/2008

Time Depth of Hole
12.0'

Pay Quantities:

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of: To:
From Depth of: 0.0' To:
Depth of Casing Depth of Water
10.0° 6.8'

PAGE 1 OF 4

Boring No.: BR1-07-02

39.0¢

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 101.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: William Sharp
Helpers: Amber Joseph
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 2 No Sieve Analysis
3
3
2.0’ 2" RECOVERY
2 2.0 p No-Sieve Analysis
6
3 7
4.0 2" RECOVERY
3 4.0 3 Wet loose brown fine to coarse sand w/some A-2-4(0)
2 silt, trace of gravel.
6 6.0" 22" RECOVERY
4 6.0 3 Wet loose brown fine to coarse sand w/trace A-3
2 of silt and gravel.
8.0’ 20" RECOVERY
5 8.0 ! Wet very loose brown fine to coarse sand w/ A-2-4(0)
9 ] some silt.
10.0 18" RECOVERY
6 10.0 2 Wet very loose brown coarse to fine sand w/ A-1-b
2 trace of silt and gravel.
12 12.0 20" RECOVERY
7 12.0 2 Wet very loose brown coarse to fine sand w/ A-1-b
2 trace of silt and gravel.
14.0 16" RECOVERY
8 14.0 2 Saturated loose brown coarse to fine sand w/ A-1-b
15 3 trace of gravel and silt.
16.0 12" RECOVERY
9 16.0 : Saturated loose brown coarse to fine sand w/ A-1-b
5

Remarks: Mur Rotary starting @ 39.0'

Reviewed By:

Soils Supervisor:




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-07-02

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
4 some gravel, trace of silt.
18 18.0' 22" RECOVERY
10 | 180 3 Saturated loose brown fine to coarse sand w/ A-3
4 trace of silt and gravel.
20.0' 20" RECOVERY
21
24
11 | 240 . Saturated medium dense brown silty fine sand|  A-2-4(0)
: w/some coarse sand, trace of gravel.
26.0' 20" RECOVERY
27
12 29.0 : Saturated medium dense brown fine sand w/ A-3
30 : some gravel, trace of coarse sand and. silt.
31.0 18" RECOVERY
31.0' ; pH sample only.
7
12
33 33.0 22" RECOVERY
13 | 340 p Saturated medium dense brown fine sand w/ A-3
8 some coarse sand, trace of silt and gravel.
36 36.0 22" RECOVERY
39
14 | 39.0 3 Saturated medium dense brown fine sand w/ A-3
M some coarse sand, trace of silt.
41.0 24" RECOVERY
42
15 | 440 ) Saturated medium dense brown fine sand w/ A-2-4(0)
45 1 some silt and coarse sand, trace of gravel.




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-07-02

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
46.0 22" RECOVERY
48
16 | 49.0 ; Saturated medium dense grayish green silty A-2-4(0)
1 fine sand wi/trace of coarse sand and gravel.
51 51.0 24" RECOVERY
54
17 54.0 3 Saturated-medium dense grayish-greenssilty A-2-4(0)
12 fine sand w/some coarse sand.
56.0' 18" RECOVERY
57
18 | 590 WiR Saturated loose gray silty fine sand w/trace of |  A-2-4(0)
60 £ coarse sand.
61.0' 17RECOVERY
U-1 | 620 No Sample Recovery - Tube only pushed 14", Press Sample - Shelby Tube.
63
64.0' 0" RECOVERY
19 64.0 3 Saturated medium dense gray silty fine sand A-2-4(0)
g wi/trace of coarse sand and gravel.
66 66.0' 20" RECOVERY
69
20 | 69.0 : Saturated stiff gray fine sandy silt w/some A-4(0)
8 clay, trace of coarse sand.
710 24" RECOVERY
72




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-02

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
21 74.0 8 Saturated very stiff gray fine sandy silt w/ A-4(0)
75 12 trace of coarse sand, gravel and organic
matter.
76.0' 24" RECOVERY
78
22 | 790 10 Saturated medium dense gray fine sand w/ A-2-4(0)
s some clay, trace of coarse sand, gravel,
i organic matter and sea shells.
81 81.0 ; 24" RECOVERY
5
84 :
23 | 840 s Saturated medium dense gray silty fine sand A-2-4(0)
12 wi/trace of coarse sand, gravel, organic matter
and sea shells.
86.0' 24" RECOVERY.
87
24 | 890 h Saturated very dense green silty finesandw/ | A-2-4(0)
90 o trace of coarse sand, organic matter and sea
shells.
91.0' 20" RECOVERY
93
25 | 940 4 Saturated medium dense gray silty fine sand A-2-4(0)
n w/trace of coarse sand and organic matter.
96 96.0' 24" RECOVERY
99
26 | 99.0 4 Saturated very stiff gray clay w/some fine A-6(13)
o sand and organic matter, trace of sea shells.
101.0' 24" RECOVERY
Boring Terminated at 101 feet.




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

R Poorly graded sand
Fhina: with silt

Well graded sand
with silt

BT Poorly graded sand

g Poorly graded clayey
piesel silty sand

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 1/28/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-03
Contract: 25-113-01
Boring Location: sta. 667+53.23,30' Rt. C.L.
Boring Surface Elev.: +29.60 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4" Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 51.0'
Water Level Readings
ate ime epth o ole epth o asing epth o ater ev.o ater
D Ti Depth of Hol Depth of Casi Depth of W. El f W
2/25/2008 18.0' 16.0' 14.00
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 100.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Jason Truver
Helpers: Tom Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.0 : Saturated.firm brown silt w/trace of fine to A-4(1)
4 coarse sand, gravel and clay.
2.0 16" RECOVERY
2 2.0 2 Saturated firm-gray silt)w/trace of fine'to A-4(0)
3 : coarse sand.
4.0 18" RECOVERY
' ]
3 4.0 3 ..¥,. < Saturated loose gray gravel w/trace of coarse A-1-a
& [oees]to fine sand and:silt.
g
6 6.0" [ - 6" RECOVERY
4 6.0 S Saturated mediumdense brown fineto'coarse | A-2-4(0)
u sand w/some silt, trace of gravel.
8.0' 16" RECOVERY
5 8.0 3 Saturated medium dense brown fine to coarse |  A-2-4(0)
9 8 sand w/some silt, trace of gravel.
10.0' 19" RECOVERY
6 10.0 e Saturated medium dense brown fine sand w/ A-2-4(0)
1 some silt and coarse sand, trace of gravel.
12 12.0' 14" RECOVERY
7 12.0 3 Saturated medium dense brown fine sand w/ A-2-4(0)
: some silt and coarse sand.
14.0' 15" RECOVERY
8 140 WIR Saturated loose brown fine sand w/some silt A-2-4(0)
15 : and coarse sand.
16.0' 15" RECOVERY
9 16.0 o ‘EEEEEEEE Saturated medium dense brownish red silty A-2-4(0)
11

Remarks: Mud Rotarty starting @ 51.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-03
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
fine sand w/some coarse sand.
18 18.0' 16" RECOVERY
10 | 180 Saturated loose brown fine sand w/some silt A-2-4(0)
and coarse sand.
20.0 12" RECOVERY
21
24
11 24.0 Saturated medium dense brown fine sand w/ A-2-4(0)
some coarse sand and silt.
26.0 15" RECOVERY
27
12 29.0 Saturated medium dense brown fine sand w/ A-2-4(0)
30 some silt, trace of coarse sand.
31.0' 13" RECOVERY
33
13 34.0 Saturated loose brown fine sand w/some A-3
coarse sand, trace of silt.
36 36.0' 17" RECOVERY
39
14 | 390 Saturated loose brown silty fine sand w/some |  A-2-4(0)
coarse sand, trace of gravel.
41.0' 23" RECOVERY
42
15 ﬁ-gj Saturated loose brown fine sand w/some silt, A-2-4(0)
45 il trace of coarse sand and gravel. A-2-4(0)




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-07-03

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 - Sample Description Class./G.I. Remarks
7 T\ 6" RECOVERY
46.0' Saturated medium dense gray fine sand w/
some coarse sand and clay.
! 16" RECOVERY
48
g
U-1 | 49.0 No Sample Recovery Press Sample - Shelby Tube.
g
51 51.0 7 0" RECOVERY
g
16 53.0 3 ¢! Saturated medium dense gray fine sand w/ A-2-4(0)
54 5 i) some coarse sand and clay.
33t
55.0 - 24"/RECOVERY
5
g
57 f
17 580 3 Saturated stiff gray fine sandy silt w/trace of A-4(0)
S coarse sand.
60 60.0 24" RECOVERY
63
18 | 63.0 S Saturated stiff gray fine sandy silt w/trace of A-4(0)
s coarse sand and gravel.
65.0' 24" RECOVERY
66
19 | 68.0 : Saturated very stiff grayish green fine sandy A-4(0)
69 i silt witrace of coarse sand and gravel.
70.0' 23" RECOVERY
72
20 | 73.0 10




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-03

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
12 :/:' S_aturated very stiff grayish green fine sandy A-4(0)
o Bl siltw/some clay, trace of coarse sand.
Wi
75 75.0' iy 24" RECOVERY
1
Y/ "!
4:/'
4/4‘
Y /'
/'”!
h
78 :;":4
21 78.0 YR ! #!  Saturated medium dense green fine sand w/ A-2-4(0)
b @t some clay, trace of gravel and coarse sand.
14
80.0' o 24" RECOVERY
7
frgl3
81 g
i
AH
freds
22 | 830 = Saturated-very dense greensilty fine sand w/ |  A-2-4(0)
84 %0 trace of coarse sand.
84.5' 17" RECOVERY
87
23 | 880 7 Saturated very stiff green fine sandy silt w/ A-4(0)
i trace of coarse sand and gravel.
90 90.0° 24" RECOVERY
93
24 | 9.0 g Saturated very stiff gray clay w/some organic | A-7-6(23)
12 matter, trace of fine to coarse sand.
95.0' 24" RECOVERY
96
25 | 98.0' e Saturated hard grayish green fine sandy silt w. A-4(0)
99 prd trace of coarse sand.
100.0' 18" RECOVERY
Boring Terminated at 100 feet.




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt
o Poorly graded gravel
Silty sand

R Poorly graded sand

fH with silt

pETEITR qurly graded clayey
eke5)d silty sand

,2/’ Silty low plasticity
i clay

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 2/25/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-04
Contract: 25-113-01
Boring Location: st 668+75.28,29' Lt. C.L.

Boring Surface Elev.: +2650 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4" Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 96.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/18/2008 8.0’ 10.0° 2.8

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 96.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corperation
Driller: William Sharp
Helpers: William Hurd

D(?tp.))th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.1I. Remarks
1 0.0 ] Saturated.soft brownish gray.silt w/trace of A-4(0)
2 fine/’sand.
2.0 20" RECOVERY
2 2.0 A Saturated firm-brownish-gray siltwi/trace.of A-4(0)
3 3 fine to coarse sand and gravel.
4.0 24" RECOVERY
3 4.0 ! Saturated soft gray silt w/some fine sand and A-4(0)
2 organic matter,.trace of coarse sand.and
gravel.
6 6.0" 14" RECOVERY
4 6.0 ] Saturated soft gray fine snady silt w/some A-4(1)
7.0 clay and organic matter, trace of coarse sand.
AA 7.0' 162 i 8" RECOVERY A-1-a
8.0 Saturat.ed medium dense brown gra_vel wi/
5 8.0 g some fine to coi[ssEsggsizgsce of silt. A-2-4(0)
9 6 Saturated loose brown fine sand and gravel w/
some coarse sand and silt.
10.0 12" RECOVERY
6 10.0 3 Saturated loose brown fine sand w/some silt, A-2-4(0)
p trace of coarse sand and gravel.
12 12.0 20" RECOVERY
7 12.0 3 Saturated loose brown fine sandy silt w/some A-4(0)
6 coarse sand, trace of gravel.
14.0 20" RECOVERY
8 14.0 3 Saturated loose brown fine sand w/some A-3
15 5 coarse sand, trace of silt.
16.0 20" RECOVERY
9 16.0 : Saturated medium dense brown silty fine sand| A-2-4(0)
6
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-04
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
o w/some coarse sand.
18 18.0 22" RECOVERY
10 | 180 : Saturated medium dense brown fine sand w/ A-2-4(0)
5 some silt and coarse sand.
20.0 22" RECOVERY
21
24
11 | 240 : Saturated medium dense brown fine sand w/ A-2-4(0)
: some silt and coarse sand.
26.0 20" RECOVERY
27
20 290 : Saturated loose brown siltyfine sand witrace | A-2-4(0)
30 : of.coarse sand and gravel.
310 18" RECOVERY
33
13 | 340 p Saturated medium dense brown silty fine sand|  A-2-4(0)
g wi/trace of coarse sand and gravel.
36 36.0' 20" RECOVERY
39
14 | 39.0 2 Saturated medium dense grayish green fine A-2-4(0)
s sand w/some silt, trace of coarse sand and
gravel.
41.0 24" RECOVERY
42
15 | 440 . Saturated medium dense grayish green silty A-2-4(0)
45 M fine sand w/some coarse sand, trace of gravel




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-07-04

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
and organic matter.
46.0 24" RECOVERY
48
16 | 49.0 p Saturated stiff grayish green fine sandy silt w/|  A-4(0)
g trace of coarse sand, gravel and organic
matter.
51 51.0 24" RECOVERY
54
17 54.0 3 Saturated-medium dense grayish-greenssilty A-2-4(0)
! fine sand wi/trace of coarse sand and organic
matter.
56.0' 22" RECOVERY
57
18 | 59.0 3 Saturated stiff grayish green fine sandy siltw/|  A-4(0)
60 c trace of coarse sand'and organic matter.
61.0 24“RECOVERY
63
19 64.0 s Saturated medium dense gray silty fine sand A-2-4(0)
1 wi/trace of coarse sand, gravel, organic matter
and sea shells.
66 66.0' 24" RECOVERY
69
20 | 69.0 3 Saturated stiff gray fine sandy silt w/some A-4(0)
M clay, trace of coarse sand, gravel, organic
matter and sea shells.
710 24" RECOVERY
72




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-04
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
f
21 | 740 19 ¢ ! Saturated hard gray fine sandy silt w/some A-4(0)
75 » 281 clay, trace of fine sand, gravel, organic
i matter and sea shells.
76.0' t o4l 24" RECOVERY
14
¥l
78 frels
22 | 790 a Saturated hard gray fine sandy silt w/trace of A-4(0)
= coarse sand, organic matter and sea shells.
81 81.0 22" RECOVERY
84
23 | 840 : Saturated very stiff gray fine sandy silt w/ A-4(0)
u trace of coarse sand, gravel, organic matter
and sea shells.
86.0' 24" RECOVERY.
87
24 | 890 5 Saturated very stiff gray clay w/trace of fine A-7-6(21)
20 u to coarse sand and organic matter.
91.0' 24" RECOVERY
93
25 | 940 10 Saturated very stiff gray clay w/some organic | A-7-6(27)
13 matter, trace of fine to coarse sand and sea
shells.
96 96.0' 24" RECOVERY
Boring Terminated at 96 feet.
99




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt
,2/’ Silty low plasticity
i clay
X Poorly graded gravel
Silty sand

GEEER: Poorly graded sand

Poorly graded clayey
silty sand

.\
AAITAY

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 2/18/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-05
Contract: 25-113-01
Boring Location: st 667+59.36, 67' Lt. C.L.

Boring Surface Elev.: +300 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4" Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 84.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/20/2008 8.0’ 10.0° 5.8

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 101.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corperation
Driller: William Sharp
Helpers: William Hurd

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.0 wiH Wet medium- dense brown fine sandy gravel A-1-b
A w/some silt and coarse sand.
2.0 16" RECOVERY
2 2.0 5 FHaae Wet'mediumedense brown-coarse sandy A-1-b
3 u gravel w/some fine sand, trace of silt.
4.0 20" RECOVERY
3 4.0 e Wet medium dense brown coarse to fine A-1-b
; sandy gravel w/trace of silt.
6 6.0 16" RECOVERY
4 6.0 p Wet loose brownrsilty fine sand w/some A-2-4(0)
: coarse sand, trace of gravel.
8.0 20" RECOVERY
5 8.0 3 Saturated loose brown fine to coarse sand w/ A-2-4(0)
9 4 some silt, trace of gravel.
10.0 18" RECOVERY
6 10.0 3 Saturated loose brown fine to coarse sand w/ A-3
e trace of silt and gravel.
12 12.0' 22" RECOVERY
7 12.0 e Saturated loose brown fine to coarse sand w/ A-2-4(0)
: some silt, trace of gravel.
14.0' 18" RECOVERY
8 14.0 e Saturated medium dense brown fine sand w/ A-2-4(0)
15 s some coarse sand and silt, trace of gravel.
16.0 18" RECOVERY
9 16.0 H Saturated medium dense brown fine sand w/ A-2-4(0)
8

Remarks: Mud Rotary starting @ 84.0'

Reviewed By: Maureen Kellery Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
E some gravel, coarse sand and silt.
18 18.0 20" RECOVERY
10 | 180 2 Saturated medium dense brown fine sand w/ A-3
s some coarse sand, trace of silt and gravel.
20.0 20" RECOVERY
21
24
11 | 240 : Saturated medium dense brown fine sand w/ A-2-4(0)
1 some silt and coarse sand.
26.0° 22" RECOVERY
27
20 290 ¢ Saturated medium dense brown fine sand w/ A-2-4(0)
30 8 some silt and coarse sand.
3.0 20" RECOVERY
33
13 | 340 3 Saturated loose brown fine sand w/some silt A-2-4(0)
: and coarse sand.
36 36.0' 20" RECOVERY
39
14 | 390 . Saturated medium dense brownish green fine |  A-2-4(0)
12 sand w/some silt and coarse sand.
41.0 24" RECOVERY
42
15 | 440 p Saturated very stiff gray fine sandy silt w/ A-4(0)
45 10 trace of coarse sand and gravel.




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-05
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
46.0 24" RECOVERY
48
16 | 490 3 Saturated medium dense grayish green silty A-2-4(0)
M fine sand wi/trace of coarse sand and gravel.
51 51.0' 22" RECOVERY
54
17 54.0' 3 Saturated-medium dense grayish-green-fine A-2-4(0)
1 2 sand w/some clay; trace of coarse sand and
750 gravel.
56.0' i 24" RECOVERY
57
18 | 59.0 p Saturated medium dense grayish green silty, A-2-4(0)
60 7 fine sand wi/trace of coarse sand.
61.0' 24"RECOVERY
63
19 | 640 S [asad Saturated very stiff grayish green fine sand w/|  A-4(0)
o P trace of coarse sand, gravel and clay.
1
i
66 66.0' o 24" RECOVERY
§ P1
g
14 Ay
g
69 :
20 | 690 S Saturated medium dense grayish green silty A-2-4(0)
1 fine sand wi/trace of coarse sand.
710 24" RECOVERY
72




F.A. Project: us 301 Preferred Alternative Contract 1A
Contract: 25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-05

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
21 74.0 W [z Saturated very stiff grayish green fine sandy A-4(0)
75 12 silt w/some clay, trace of coarse sand, gravel
and sea shells.
76.0 24" RECOVERY
78
22 9.0 h Saturated dense grayish green fine sand w/ A-2-4(0)
P some clay, trace of coarse sand, gravel and
“ed  sea shells.
81 81.0 ' 22" RECOVERY
84
23 | 840 1 Saturated dense grayish green silty fine sand A-2-4(0)
b wi/trace of gravel, coarse sand and sea shells.
86.0' 24" RECOVERY.
87
24 | 890 A Saturated very stiff grayish green fine sandy A-4(0)
20 B silt witrace of coarse sand and sea shells.
91.0 24" RECOVERY
93
25 | 940 : Saturated very stiff gray fine sandy clay w/ A-7-6(13)
13 some organic matter, trace of sea shells.
96 96.0 24" RECOVERY
99
26 | 99.0 5 Saturated very stiff gray clay w/some organic | A-7-6(25)
b matter, trace of fine sand and sea shells.
1010 24" RECOVERY
Boring Terminated at 101 feet.




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

R Poorly graded sand
il with silt

Poorly graded sand

Clayey sand

Poorly graded clayey
silty sand

AR TIAY

Silt

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 2/20/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-06
Contract: 25-113-01
Boring Location: st 669+61.56, 67 Rt. C.L.

Boring Surface Elev.: +37.39 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4" Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 31.00

Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 100.5 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corperation
Driller: Dan Taylor
Helpers: Tom Kane

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
1 0.0 : Saturated.firm brown coarse.sandy Silt w/ A-4(2)
s some fine sand and clay, trace of gravel.
2.0 12" RECOVERY
2 2.0 g No-Sample Recovery
3
3 1
4.0 0" RECOVERY
3 4.0 2 ! Saturated very loose brown coarse to fine A-1-b
2 sand,w/trace of silt and.gravel.
6 6.0" 15" RECOVERY
4 6.0 2 Saturated loose brown coarse to fine'sand w/ A-1-b
3 trace of silt and gravel.
8.0’ 16" RECOVERY
5 8.0 ] Saturated very loose brown fine to coarse A-2-4(0)
9 2 sand w/some silt, trace of gravel.
10.0° 19" RECOVERY
6 100 WiH Saturated very loose brown fine to coarse A-2-4(0)
WiH sand w/some silt, trace of gravel.
12 12.0 16" RECOVERY
7 12.0 2 Saturated very loose brown fine to coarse A-3
! sand wi/trace of silt and gravel.
14.0 19" RECOVERY
8 14.0 ! Saturated very loose brown fine to coarse A-3
15 2 sand wi/trace of silt and gravel.
16.0' 16" RECOVERY
9 16.0 ! Saturated very loose brown coarse sand w/ A-1-b
2

Remarks: Mud Rotary starting @ 31.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-06
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
8 some fine sand, trace of silt and gravel.
18 18.0 13" RECOVERY
10 | 180 3 Saturated very loose brown fine to coarse A-2-4(0)
3 sand w/some silt, trace of gravel.
20.0 19" RECOVERY
21
24
1 | 240 : Saturated loose brown fine sand w/some A-3
o coarse sand and gravel, trace of silt.
26.0 17" RECOVERY
27
12 29.0 : Saturated medium dense brown fine sand w/ A-3
30 1 some coarse sand, trace of silt.
310 18" RECOVERY
33
13 | 340 5 Saturated medium dense brown fine sand w/ A-3
1 some coarse sand, trace of silt.
36 36.0' 19" RECOVERY
39 14 | 385 3 Saturated medium dense brown fine sand w/ A-3
s trace of coarse sand and silt.
40.5' 19" RECOVERY
42
15 43.5 3 Saturated loose brown fine sand witrace of A-3
: coarse sand and silt.
45




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-07-06

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
45.5' 17" RECOVERY
48
16 | 485 3 Saturated loose brown fine sand w/some A-3
: coarse sand, trace of silt and gravel.
50.5' 17" RECOVERY
51
54 17 | 535 o Saturated medium dense gray fine sand w/ A-2-4(0)
1 some clay;-trace of coarse sand.and-organic
matter.
55.5' : 21" RECOVERY
U-1 | 555 : f Saturated gray clayey fine sand w/some A-2-4(0) Press Sample - Shelby Tube.
st coarse sand, trace of gravel and organic
57 e, matter.
A
57.5' ] 24" RECOVERY
18 | 585 : Saturated medium dense gray silty fine sand A-2-4(0)
12 w/some coarse sand, trace of organic matter.
60
60.5' 24" RECOVERY
63
19 63.5 s Saturated medium dense gray silty fine sand A-2-4(0)
12 w/trace of coarse sand and organic matter.
65.5' 20" RECOVERY
66
69 20 | 685 3 Saturated medium dense gray silty fine sand A-2-4(0)
2 w/trace of coarse sand, gravel and organic
matter.
70.5' 21" RECOVERY
72




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-06

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
21 | 735 ® [ Saturated medium dense gray fine sand w/ A-2-4(0)
1 At some clay, trace of coarse sand, gravel and
75 7 organic matter.
75.5 o3 24" RECOVERY
14
14
78 M
22 78.5 : Saturated medium dense gray silty fine sand A-2-4(0)
1 w/trace of coarse sand, gravel and organic
matter.
80.5' 19" RECOVERY
81
84 23 | 83% o Saturated very stiff gray clayey fine sandy silt A-4(0)
1 w/trace of coarse sand and organic matter.
o
855 i 211 RECOVERY,
s
87
24 | 885 o Saturated medium dense green silty fine'sand |  A-2-4(0)
b wi/trace of coarse sand, gravel and organic
90 matter.
90.5' 24" RECOVERY
93
25 | 940 ® Saturated very dense green silty fine sand w/ |  A-2-4(0)
3 trace of coarse sand, gravel and organic
matter.
96 96.0' 19" RECOVERY
99 26 | 985 : Saturated medium dense green silty fine sand | A-2-4(0)
1 w/trace of coarse sand and organic matter.
100.5' 22" RECOVERY
Boring Terminated at 100.5 feet.




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Well graded sand
with silt

R Poorly graded sand
e with silt

Well graded sand

Silty sand

Clayey sand

Poorly graded clayey
silty sand

AN

N

Notes:

1. Exploratory borings were drilled on 1/29/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: us 301 Preferred Alternative Contract 1A
Contract: 25-113-01
Boring Location: sta. 667+51.56 67' Lt. C.L.

STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: BR1-07-07

Boring Surface Elev.: +27.00 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4" Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 101.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/22/2008 10.0' 8.0’ 7.3
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 101.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Bill Holden
Helpers: Tom Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 3 No Sieve Analysis
1.0 2
\ 1.0 g
2.0 6" RECOVERY
2 2.0 5 Saturated soft-gray silt w/some clay; trace of A-4(4)
3 2 fine to coarse sand and gravel.
4.0 3" RECOVERY
3 4.0 ! Saturated soft grayish brown gravelly silt w/ A-4(0)
3 somefine to coarse sand; trace of clay.
6 6.0' 10" RECOVERY
4 6.0 ] Saturated medium dense ‘brown coarse sandy A-1-a
o gravel w/some fine sand and silt.
8.0' 14" RECOVERY
5 8.0 3 Saturated loose brown fine to coarse sand w/ A-2-4(0)
9 s some silt, trace of gravel.
10.0' 18" RECOVERY
6 10.0 : Saturated medium dense brown fine to coarse |  A-2-4(0)
8 sand w/some gravel and silt.
12 12.0' 11" RECOVERY
7 12.0 2 Saturated medium dense brown fine sand w/ A-2-4(0)
4 some silt, trace of coarse sand and gravel.
14.0' 20" RECOVERY
8 14.0 g Saturated medium dense brown silty fine sand| A-2-4(0)
15 12 w/some coarse sand, trace of gravel.
16.0' 16" RECOVERY
9 16.0 g Saturated medium dense brown fine sand w/ A-3
13
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-07-07

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
15 some coarse sand, trace of silt.
18 18.0' 15" RECOVERY
10 | 180 i‘z’ Saturated medium dense brown fine sand w/ A-3
a some coarse sand, trace of silt.
20.0' 21" RECOVERY
21
24
11 | 240 o Saturated medium dense brown fine sand w/ A-2-4(0)
1 some coarse sand and silt.
26.0' 18" RECOVERY
27
20 290 zn Saturated meditm dense brown fine sand w/ A-2-4(0)
30 o some coarse sand.and silt.
31.0 22" RECOVERY
33
13 | 340 5 Saturated medium dense brown fine sand w/ A-2-4(0)
u some silt, trace of coarse sand.
36 36.0 17" RECOVERY
39
14 | 390 p Saturated medium dense brownish red fine A-3
S sand w/some coarse sand and silt, trace of
gravel.
41.0 16" RECOVERY
42
U1 | 420 No Sample Recovery Press Sample - Shelby Tube.
44.0 0" RECOVERY
15 44.0 S Saturated very stiff gray fine sandy silt w/ A-4(0)
45 i some clay, trace of coarse sand and gravel.




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-07
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
I
A
46.0 i 22" RECOVERY
A
48
16 | 49.0 : Saturated medium dense gray fine sand w/ A-2-4(0)
> f some clay, trace of coarse sand and gravel.
51 510 seasts 22" RECOVERY
g Pl
g
54 e
pels
g
Eekgls
2 y;vy
FE9s
e ’
57 s
FE4s
17 | 59.0 5 Saturated very stiff gray fine sandy silt w/ A-4(0)
60 B trace of coarse sand'and gravel.
61.0' 23"RECOVERY
63
18 | 64.0 S Saturated stiff gray fine sandy silt w/some A-4(0)
g coarse sand, trace of gravel.
66 66.0' 22" RECOVERY
69
19 | 69.0f o Saturated hard grayish green fine sandy silt w A-4(0)
1 trace of coarse sand and gravel.
710 21" RECOVERY
72




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-07

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
20 | 740 12 el Saturated very stiff grayish green fine sandy A-4(0)
75 1 ar  silt w/some clay, trace of coarse sand and
i gravel.
76.0 i 22" RECOVERY
14
fad4 ’
¥l
78 frels
21 | 9.0 o Saturated very stiff grayish green fine sandy A-4(0)
1 silt witrace of coarse sand and gravel.
81 81.0 24" RECOVERY
84
22 | 840 P Saturated very dense green silty fine sand w/ |  A-2-4(0)
oo trace of coarse sand, gravel and organic
matter:
86.0' 17" RECOVERY.
87
23 | 890 5 Saturated hard green fine sandy silt w/trace of|  A-4(0)
920 o coarse sand and organic matter.
91.0' 21" RECOVERY
93
24 | 940 o Saturated hard green silty fine sandy clay w/ A-6(8)
o3 trace of coarse sand, gravel and organic
matter.
96 96.0' 18" RECOVERY
99
25 99.0' s No Sample Recovery
16
16
101.0' 0" RECOVERY
Boring Terminated at 101 feet.




Symbol

Description

Strata symbols

AT
i

%%

Notes:

Silty low plasticity
clay

Poorly graded clayey
silty sand

Silty sand

Poorly graded sand
with silt

Clayey sand

Silt

Low plasticity
clay

KEY TO SYMBOLS

1. Exploratory borings were drilled on 2/19/2008 using a
3 1/4-inch diameter continuous flight power auger.

when re-checked the following day.

Rig 1s a ATV CME 55

No free water was encountered at the time of drilling or

Boring locations were taped from existing features and

elevations extrapolated from the final design schematic plan.

recommendations in this report.

on the logs.

6.

All blow counts are uncorrected.

These logs are subject to the limitations, conclusions, and

Results of tests conducted on samples recovered are reported




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 4

Boring No.: BR1-07-08

Contract: 25-113-01
Boring Location: sta 670+10.20, 28' Lt. C.L.
Boring Surface Elev.: +36.83 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4" Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 33.00
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/31/2008 14.0' 12.0' 10.3'
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 100.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corperation
Driller: Dan Taylor
Helpers: Tom Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 2 Wet very.loose brown silty.fine to coarse sand|  A-2-4(0)
2 w/some gravel.
2.0 11" RECOVERY
2 2.0 5 Wetloose brown. coarse sandy gravelwi/some A-1-b
3 : silt and fine sand.
4.0 9" RECOVERY
3 4.0 2 Wet very loose brown fine to coarse sand w/ A-2-4(0)
2 some silt and gravel.
6 6.0" 17" RECOVERY
4 6.0 : Wet loose brown coarse sand w/some fine A-1-b
3 sand and silt, trace of gravel.
8.0' 17" RECOVERY
5 8.0 2 Wet loose brown coarse to fine sand w/some A-1-b
9 2 silt, trace of gravel.
10.0' 21" RECOVERY
6 10.0 ! Saturated very loose brown fine to coarse A-2-4(0)
! sand w/some silt, trace of gravel.
12 12.0' 20" RECOVERY
7 12.0 2 Saturated loose brown fine to coarse sand w/ A-2-4(0)
2 some silt, trace of gravel.
14.0 16" RECOVERY
8 14.0 ! Saturated very loose brown coarse to fine A-1-b
15 ! sand wi/trace of silt and gravel.
16.0' 18" RECOVERY
9 16.0 ! Saturated very loose brown fine to coarse A-3
1
Remarks: Mud Rotary starting @ 33.0'
Reviewed BYy: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Preferred Alternative Contract 1A Boring No.: BR1-07-08
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2 sand wi/trace of silt and gravel.
18 18.0' 14" RECOVERY
10 | 180 3 Saturated very loose brown fine to coarse A-2-4(0)
2 sand w/some silt, trace of gravel.
20.0' 22" RECOVERY
21
24
11 24.0 3 Saturated loose brown fine sand witrace of A-3
p coarse sand, gravel and silt.
26.0' 20" RECOVERY
27
20 290 p Saturated loose brown fine'sand w/some A-2-4(0)
30 5 coarse-sand and silt.
31.0 19" RECOVERY
33
13 | 33.0 p Saturated medium dense brown fine sand w/ A-3
! some coarse sand, trace of gravel.
35.0 19" RECOVERY
36
14 | 38.0 : Saturated medium dense brown fine sand w/ A-3
39 5 some coarse sand, trace of silt.
40.0 21" RECOVERY
42
15 | 430 : Saturated medium dense brown fine sand w/ A-3
S trace of silt and coarse sand.
45 45.0 18" RECOVERY




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-07-08

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
48
16 | 480 o Saturated medium dense brown fine sand w/ A-2-4(0)
12 some silt and coarse sand, trace of gravel.
49.5' 14" RECOVERY
16A gg-gj 1 Saturated medium dense gray fine sand w/ A-2-4(0)
: some silt and coarse sand, trace of gravel.
6" RECOVERY
51
17 53.0 : Saturated medium dense gray silty fine sand A-2-4(0)
54 o wi/trace of coarse sand.
55.0 24"/RECOVERY
57
18 |58.0 5 Saturated medium dense gray silty fine'sand A-2-4(0)
8 w/trace of coarse sand, gravel and organic
matter.
60 60.0' 24" RECOVERY
63
19 63.0 : Saturated medium dense gray silty fine sand A-2-4(0)
1 w/some coarse sand, trace of organic matter.
65.0' 24" RECOVERY
66
20 | 680 : Saturated stiff gray fine sandy silt w/some A-4(0)
69 g clay, trace of coarse sand, gravel and organic
matter.
70.0' 24" RECOVERY
72
21 73.0' 6




F.A. Project: us 301 Preferred Alternative Contract 1A

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-08

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
. Saturated stiff gray fine sandy silt w/trace of A-4(0)
u coarse sand, gravel and organic matter.
75 75.0' 24" RECOVERY
u-1 | 75.0 No Sample Recovery Press Sample - Shelby Tube.
77.0' 24" RECOVERY
78
22 78.0 5 Saturated medium dense grayish green silty A-2-4(0)
12 fine sand wi/trace of coarse sand and organic
matter.
80.0' 24" RECOVERY
81
23 | 830 h Saturated-very stiff green finesandy silt w/ A-4(0)
84 % [~ some clay, trace of gravel, silt and organic
sy matter.
85.0 24" RECOVERY
87
24 | 880 P Saturated medium dense green silty finesand | = A-2-4(0)
3 wi/trace of coarse sand, gravel and.organic
matter.
90 90.0° 22" RECOVERY
93
25 | 930 b Saturated very dense blackish green silty fine | A-2-4(0)
3 sand w/trace of coarse sand and organic
matter.
95.0' 24" RECOVERY
96
26 | 98.0' > Saturated medium dense green silty fine sand | A-2-4(0)
99 A w/trace of coarse sand and organic matter.
100.0' 24" RECOVERY
Boring Terminated at 100 feet.




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

R Poorly graded sand
Fhina: with silt

f Poorly graded clayey
pkese’d silty sand

Clayey sand

Notes:

1. Exploratory borings were drilled on 1/31/2008 using a
3 1/4-inch diameter continuous flight power auger. Rig is a ATV CME 55

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-07-09
Contract: 25-113-01
Boring Location: sta 665+76, 22’ Rt. C.L.

Boring Surface Elev.: +36.85 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 101.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/10/09 14.0 12.0 10.5

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: B. Holden
Helpers: T. Kane

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
2/10/09 1 0.0 3 '::/f Moist stiff brown silt w/ some fine sand and A-4(1) Topsoil - 2",
S Wiy clay, trace of coarse sand and gravel.
)
':/:4
2.0 Tl 20" RECOVERY
2 2.0 . Moistvery:stiff-brown fine:sandy silt; trace of {~-. A-4(0)
3 : coarse sand and.gravel.
4.0 17" RECOVERY
3 4.0 g Moist medium dense orange coarse sand and A-1-b
S gravel w/ some fine sand; trace of silt.
6 6.0 10" RECOVERY
4 6.0 . Wet loose orangefine sand w/ some silt and A-2-4(0)
: coarse sand.
8.0’ 21" RECOVERY
5 8.0 3 Wet loose orange fine sand w/ some silt and A-2-4(0)
9 4 coarse sand.
10.0 19" RECOVERY
6 100 . dnel) Saturated loose orange fine sand w/ some A-3
5 coarse sand, trace of silt and gravel.
12 12.0 19" RECOVERY
7 12.0 z Saturated medium dense red and brown fine A-3
: to coarse sand, trace of silt and gravel.
14.0' 20" RECOVERY
8 14.0 2 Saturated medium dense red-brown fine sand A-3
15 e w/ some coarse sand, trace of silt.
16.0 17" RECOVERY
9 16.0 3 Saturated medium dense red-brown fine sand A-3
11
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-07-09
Contract: 25-113-01

Depth Daily Sample

(ft) Progress No. Depth Blows/6" Sample Description Class./G.I. Remarks
16 w/ some coarse sand, trace of silt.
18 18.0' 17" RECOVERY
10 | 180 : Saturated medium dense red-brown fine to A-3
1 coarse sand, trace of silt.
20.0' 17" RECOVERY
21
24
11 24.0 8 Saturated medium dense red-brown coarse to A-1-b
1 fine sand, trace of silt.
26.0' 20" RECOVERY
27
12 29.0 4 Saturated medium dense red-brown coarse A-1-b Mud Rotary @ 29.0'.
30 o sand w/ some fine sand, trace of silt and
gravel.
31.0 20" RECOVERY
33

2/13/09 13 34.0 Saturated loose brown coarse sand w/ some A-1-b

fine sand, trace of silt.

[oco B odN)

36 36.0' 18" RECOVERY
39

14 | 390 z Saturated medium dense brown fine sand w/ A-3

: some coarse sand, trace of silt.
41.0 18" RECOVERY

42

15 | 440 z Saturated medium dense brown fine sand w/ A-3
45 : some coarse sand, trace of silt and gravel.




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-07-09
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
46.0 19" RECOVERY
48
16 | 490 : Saturated medium dense gray and brown silty |  A-2-4(0)
13 fine sand w/ some coarse sand, trace of
gravel.
51 51.0' 21" RECOVERY
54 |
17 54.0' . et -Saturated-medium dense gray-clayey-fine sand  A-2-4(0)
1 g w/ some coarse sand.
1
g
56.0' it 19" RECOVERY
2 y;vy
FEes
57 i
[ty
%]
FH48
18 | 59.0 S Saturated medium dense gray silty fine sand, A-2-4(0)
60 B trace of coarse sand.
61.0' 22"RECOVERY
63
19 | 640 3 Saturated medium dense gray silty fine sand, A-2-4(0)
n trace of coarse sand.
66 66.0' 21" RECOVERY
69
20 | 69.0f p Saturated stiff gray clayey fine sandy silt, A-4(0)
5 trace of coarse sand.
710 20" RECOVERY
72




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

F.A. Project: u.s.301, Maryland State Line to I-95

PAGE 4 OF 4

Boring No.: BR1-07-09

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
21 | 740 4 Saturated dense gray silty fine sand, trace of A-2-4(0)
75 2 coarse sand and organic matter.
76.0 24" RECOVERY
78
22 | 790 o Saturated very stiff gray clayey fine sandy A-4(0)
» silt, trace of organic matter, coarse sand, and
gravel.
81 81.0' 24" RECOVERY
84
2/16/09 | 23 | 840 o e Saturated very stiff gray clayey fine sandy A-4(0)
1 ad  silt, trace of organic matter and coarse sand.
FEls
o
86.0' i 24" RECOVERY.
%
FH48
87 f
i ’
it
pees
24 | 890 A Saturated dense gray silty fine sand, trace of A-2-4(0)
920 = organic matter and coarse sand.
91.0 23" RECOVERY
93
25 | 940 n Saturated dense gray silty fine sand, trace of A-2-4(0) Glauconitic
= organic matter and coarse sand.
96 96.0 24" RECOVERY
99
26 | 99.0f o Saturated very stiff gray clay w/ some fine A-7-6(28)
13 sand
15 .
101.0' 24" RECOVERY
End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
/LM
LV clay
Silt

Well graded sand
with silt

Silty sand

R Poorly graded sand
e with silt

Poorly graded clayey
silty sand

Clayey sand

High plasticity
clay

Notes:

1. Exploratory borings were drilled on 2/10/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig iIs a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-07-10
Contract: 25-113-01
Boring Location: sta 666+58, 60' Lt. C.L.
Boring Surface Elev.: 3382 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 101
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/6/09 10.0 8.0 7.0 26.9
33.9
33.9
33.9
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: G. Truver/B. Holden
Helpers: T. Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/6/09 1 0.0 : Moist medium dense orangesilty fine to A-2-4(0) Topsoil - 2",
7 coarse sand w/ some gravel.
15 12" RECOVERY
2 2.0 A Moist:loose-orange fine:sand w/isomessilt and {==A-24(0)
3 2 coarse sand, trace of gravel.
4.0 17" RECOVERY
3 4.0 2 Wet loose orange fine sand w/ some coarse A-2-4(0)
2 sand,and silt, trace of gravel.
6 6.0" 18" RECOVERY
4 6.0 : Wet loose orange fine to'coarse sand'w/ some | A-2-4(0)
p silt, trace of gravel.
8.0' 21" RECOVERY
5 8.0 2 Saturated loose orange fine sand w/ some A-2-4(0)
9 5 coarse sand and silt, trace of gravel.
10.0' 20" RECOVERY
6 10.0 3 i Saturated medium dense orange fine sand w/ A-3
14 some coarse sand, trace of silt.
12 12.0' 17" RECOVERY
2/9/09 7 120 3 Saturated loose brown fine sand w/ some A-3
: coarse sand, trace of silt and gravel.
14.0' 19" RECOVERY
8 14.0 z Saturated medium dense brown fine sand w/ A-2-4(0)
15 e some coarse sand and silt, trace of gravel.
16.0' 18" RECOVERY
9 16.0 s Saturated medium dense brown fine sand w/ A-3
12
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-07-10
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
15 some coarse sand, trace of silt and gravel.
18 18.0' 16" RECOVERY
10 | 180 3 Saturated medium dense brown fine sand w/ A-3
> some coarse sand, trace of silt.
20.0' 18" RECOVERY
21
24
1 | 240 S Saturated medium dense brown fine sand w/ A-3
: some coarse sand, trace of silt.
26.0' 20" RECOVERY
27
12 29.0 3 Saturated medium dense brown fine sand w/ A-3
30 8 some coarse sand, trace of silt.
31.0 21" RECOVERY
33
13 | 340 S Saturated medium dense brown fine sand w/ A-3
! some coarse sand, trace of silt.
36 36.0 20" RECOVERY
39
14 | 390 . Saturated medium dense brown fine sand w/ A-3 Mud Rotary @ 39.0".
: some coarse sand, trace of silt.
41.0 19" RECOVERY
42
15 | 440 . Saturated medium dense gray silty fine sand A-2-4(0)
45 o w/ some coarse sand, trace of organic matter.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-07-10

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
46.0 18" RECOVERY
48
16 | 49.0 a il Saturated medium dense gray clayey fine A-2-4(0)
4 At sand, trace of coarse sand, organic matter, and
i gravel.
51 51.0' i 22" RECOVERY
14
Fehgle
2 y;'
freds
54 '
17 54.0 s Saturated-medium dense gray:-silty-fine:sand, A-2-4(0)
1 trace of coarse sand, gravel, and organic
matter.
56.0' 21" RECOVERY
57
18 | 59.0 3 ! Saturated stiff gray clayey fine sandy silt, A-4(0)
60 P, e trace of coarse sand, organic matter, and
g : gravel.
61.0' i 24"RECOVERY
2 y;'
g3
!
skh r
2 y;'
63 ehs
g
pfglelsn
19 64.0 : 27 Saturated stiff gray clayey fine sandy silt, A-4(0)
1 trace of coarse sand, gravel, and organic
Zed  matter.
66 66.0' 7 23" RECOVERY
69
20 | 69.0 4 Saturated medium dense gray silty fine sand, A-2-4(0)
; trace of coarse sand, gravel, and organic
matter.
710 22" RECOVERY
72




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-10

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
21 74.0 s Saturated very stiff gray fine sandy silt, trace A-4(0)
75 2 of gravel, coarse sand, and organic matter.
76.0' 24" RECOVERY
78
22 9.0 2 Saturated very stiff gray fine sandy silt, trace A-4(0)
= of organic matter and clay.
s
81 81.0 s 24" RECOVERY
i
84
2/10/09 | 23 | 840 A Saturated dense gray silty fine sand, trace of A-2-4(0)
® organic matter, coarse sand, and gravel.
86.0' 24" RECOVERY.
87
24 | 890 b Saturated very dense green silty fine sand, A-2-4(0) Glauconitic
90 ® trace of organic matter, gravel, and coarse
sand.
91.0' 23" RECOVERY
93
25 | 940 8 Saturated very stiff gray and green fine sandy A-4(0) Glauconitic
13 silt, trace of organic matter, coarse sand, and
95.5' gravel.
96 25A | 955 18 18" RECOVERY /| A-7-6(20)
96.0° Saturated very stiff gray clay w/ some organic
matter, trace of fine sand and gravel.
6" RECOVERY
99
26 | 99.0 : Saturated very stiff gray clay w/ some organic| A-7-6(25)
12 matter, trace of fine sand.
101.0' 24" RECOVERY
End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

R Poorly graded sand
il with silt

f Poorly graded clayey
pkese’d silty sand

Clayey sand

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 2/6/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig iIs a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-07-11
Contract: 25-113-01
Boring Location: sta 668+50, 20' Lt. C.L.
Boring Surface Elev.: 230 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: 0.0 To: 101.0
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/4/09 8.0 10.0 6.6 21.4
28.0
28.0
28.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: G. Truver
Helpers:
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/4/09 1 0.0 2 :»::»f Wet firm.brown silt w/ some.clay, trace of A-4(4) Topsoil - 3".
4 Wiyl fineto coarse sand and gravel.
15 s 14" RECOVERY
gtk
2 2.0 S Wetsstiff brownssilt, trace-of fine toicoarse A-4(0)
3 2 sand and gravel.
4.0 16" RECOVERY
3 40 ; Wet firm brown silt w/ some fine sand, trace A-4(0)
3 of coarse sand and.gravel.
6 6.0" 14" RECOVERY
4 6.0 : Wet firm'gray siltw/ some fine sand, trace-of A-4(0)
2 coarse sand and gravel.
8.0' 15" RECOVERY
5 8.0 " Wet medium dense orange gravel and coarse A-1-a
9 S sand w/ some fine sand, trace of silt.
10.0' 13" RECOVERY
6 10.0 3 Saturated loose orange fine sand w/ some silt,| A-2-4(0)
4 trace of coarse sand.
12 12.0' 15" RECOVERY
7 120 WIR Saturated loose orange fine sand w/ some silt,|  A-2-4(0)
: trace of coarse sand and gravel.
14.0' 14" RECOVERY
8 14.0 : Saturated loose orange fine sand w/ some A-2-4(0)
15 : coarse sand and silt.
16.0' 15" RECOVERY
9 16.0 8 Saturated medium dense orange fine sand w/ A-2-4(0)
12
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-07-11

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
23 some coarse sand and silt.
18 18.0' 20" RECOVERY
10 | 180 . Saturated medium dense orange fine sand w/ A-3
1 some coarse sand, trace of silt and gravel.
20.0' 20" RECOVERY
21
24
11 | 240 S Saturated medium dense orange fine sand w/ A-3
: some coarse sand, trace of silt.
26.0' 20" RECOVERY
27
2/5/09 20 290 S Saturated meditum dense orange fine sand, A-3
30 5 trace of silt and coarse sand.
31.0 20" RECOVERY
33
13 | 340 b Saturated medium dense orange fine sand w/ A-3
8 some coarse sand, trace of silt.
36 36.0 21" RECOVERY
39
14 | 390 . Saturated medium dense orange fine sand w/ A-3 Mud Rotary @ 39.0".
s some coarse sand, trace of silt and gravel.
41.0 22" RECOVERY
42
15 | 440 z Saturated stiff gray fine sandy silt, trace of A-4(0)
45 > coarse sand and gravel.




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-07-11
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
46.0 22" RECOVERY
48
16 | 49.00 : Saturated medium dense gray silty fine sand, A-2-4(0)
1 trace of coarse sand, organic matter, and
gravel.
51 51.0 23" RECOVERY
54
17 54.0' 3 ! Saturated-stiff gray-clayey fine-sandy:silt, A-4(0)
8 Wil trace of coarse sand, organic matter, and
i gravel.
56.0' i 24" RECOVERY
2 ,?,
fress
57 ot
[ty
%]
i
18 | 59.0° : Saturated very stiff gray fine sandy silt, trace A-4(0)
60 i of coarse sand, organic matter, and gravel.
61.0' 24"RECOVERY
63
19 | 640 p Saturated medium dense gray silty fine sand, A-2-4(0)
s trace of coarse sand, organic matter, and
gravel.
66 66.0' 24" RECOVERY
69
2/6/09 20 | 690 z i Saturated stiff gray fine sandy silt w/ some A-4(0)
> B clay, trace of coarse sand, organic matter, and
i gravel.
710 ok 21" RECOVERY
72 s
g
Mi-::




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-07-11

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1
21 74.0 p ! “H!  Saturated very stiff gray clayey fine sandy A-4(0)
75 10 e silt, trace of organic matter and coarse sand.
76.0 i 23" RECOVERY
14
fad4 ’
¥l
78 frels
22 9.0 o Saturated medium dense gray silty fine sand, A-2-4(0)
o trace of organic matter and coarse sand.
81 81.0 22" RECOVERY
84
23 | 840 > Saturated dense green silty fine sand, trace of | A-2-4(0) Glauconitic
2 organic matter and coarse sand.
86.0' 20" RECOVERY.
87
24 | 890 5 Saturated medium dense gray and green silty | A-2-4(0) Glauconitic
90 1 fine sand, trace of organic matter and coarse
sand.
91.0 19" RECOVERY
93
25 | 940 3 Saturated very stiff gray silty clay w/ some A-7-6(28)
u organic matter, trace of fine sand.
96 96.0' 24" RECOVERY
99
26 | 99.0 h Saturated dense gray silty fine sand, trace of A-2-4(0)
b organic matter, coarse sand, and gravel.
101.0' 19" RECOVERY
End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
/LM
LV clay
Silt

BHEEE Poorly graded sand
AR with silt

Silty sand

Poorly graded clayey
silty sand

AR TIAY

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 2/4/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig iIs a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-01
Contract: 25-113-01
Boring Location: sta 629+57.39,90' Rt. C.L.
Boring Surface Elev.: 7667 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 77.00
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/25/08 36.0' 34.0° 31.0° 42.7
76.7
76.7
76.7
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 77.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Hillebrand
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 3 Wet firm.light brown clayey.silt, trace of fine A-4(6) 8" Cultivated Soils
4 to coarse sand.
2.0' 10" RECOVERY
249 2 2.0 3 Wet firm light brown fine sandy silt w/ some A-2-4(0)
2 coarse sand and clay.
4.0 24" RECOVERY
3 4.0 5 Wet firm light brown fine to coarse sandy silt, A-4(1)
6
4.98 b trace of gravel and-clay.
6.0' 14" RECOVERY
4 6.0 3 Wet medium dense orange brown clayey fine |  A-2-4(0)
! to coarse sand, trace of gravel.
7.47
8.0' 24" RECOVERY
5 8.0 3 Wet loose orange brown fine sand w/ some A-2-4(0)
5 coarse sand and silt, trace of gravel.
9.96 10.0' VYL 19" RECOVERY
6 100 6 Wet medium dense orange brown silty fine A-7-6(1)
13 sand w/ some coarse sand.
12.0' 10" RECOVERY
12.45 7 120 4 Wet stiff reddish brown fine sandy clay w/ A-2-4(0)
8 some coarse sand, trace of gravel.
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-08-01

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
g |_140 5 14" RECOVERY A-2-7(0)
14.0 M Wet very stiff reddish brown fine sandy clay
14.94 1 w/ some coarse sand.
16.0 16" RECOVERY
9 16.0' n Wet medium dense reddish brown silty fine to|  A-2-7(0)
I coarse sand, trace of gravel.
17.43
18.0 17" RECOVERY
10 18.0 1 Wet medium dense reddish brown silty fine to|  A-2-4(0)
u coarse sand w/ some gravel.
19.92 20.0' 8" RECOVERY
22.41
1 24.0 ! Wet medium-dense reddish-brown silty coarse| A-2-4(0)
249 15 to.fine sand, trace of gravel.
26.0: 24" RECOVERY
27.39
12 29.0 2 Wet loose light brown and reddish brown fine|  A-2-4(0)
29.88 . to coarse sand w/ some silt, trace of gravel.
31.0 24" RECOVERY
u-l| 310 Saturated medium dense light brown and A-2-4(0) Press Sample - Shelby Tube.
reddish brown fine to coarse sand w/ some
3237 silt, trace of gravel.
32.8 18" RECOVERY
13 34.0 p Saturated medium dense brown fine to coarse |  A-2-4(0)
34.86 ; sand w/ some silt, trace of gravel.
36.0 24" RECOVERY
37.35




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-08-01

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 39.0 ! Saturated medium dense reddish brown fine A-3
39.84 o to coarse sand w/ some silt.
41.0 24" RECOVERY
42.33
15 | 440 1 Saturated medium dense reddish brown fine A-2-4(0)
44.82 1 to coarse sand w/ some silt.
46.0 24" RECOVERY
47.31
16 | 49.0 b Saturated dense.brown. fine.sand w/.some A-3
49.8 E coarse sand and silt.
510 14" RECOVERY
52.29
17 54.0 7 Saturated dense brown fine to coarse sand w/ |  A-2-4(0)
54.78 i some silt.
56.0' 16" RECOVERY
57.27
18 59.0° 5 Saturated medium dense brown fine sand w/ A-3
59.76 13 some coarse sand and silt.




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-08-01

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
\_61.0 24" RECOVERY
62.25
19 64.0 8 Saturated medium dense brown fine sand w/ A-2-4(0)
64.74 13 some coarse sand and silt.
66.0 24" RECOVERY
67.23
20 | 69.0° » Saturated dense brown fine sand w/ some A-3
69.72 a coarse sand, trace of silt.
710 19" RECOVERY
72.21
21 73.0' A Visual Description: Saturated medium dense Sample brought to GTA lab
M light brown clayey fine to coarse sand. for pH testing.
74.7
75.0' 18" RECOVERY
22 5.0 & Saturated dense brown fine sand w/ some A-2-4(0)
B coarse sand and silt.
7710 77.0 12" RECOVERY
' Boring terminated at 77.0 feet.
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

b Silty low plasticity
A clay

Clayey sand

R Poorly graded sand

A with silt
Silty sand
Silt

Elastic silt

Notes:

1. Exploratory borings were drilled on 1/25/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-02
Contract: 25-113-01
Boring Location: sta 629+22.39, 90' Lt. C.L.
Boring Surface Elev.: 7713 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 77.00
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/26/08 31.0° 29.0° 27.00 50.1
77.1
i
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 77.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Hillebrand
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 3 M Wet firm.brown silt w/ some.clay, trace of A-4(3) 10" Cultivated Soils
"y -
5 Wi fineto coarse sand.
V)
4":/:4
4':/:,4
2.0' Rl 18" RECOVERY
249 2 2.0 3 Wet soft brown silt w/ some clay, trace of fine|  A-4(4)
2 to coarse sand.
4.0 10" RECOVERY
3 4.0 i Wet loose brown fine to coarse sand w/ some | ~A-2-4(0)
498 0 silt.
6.0' 10" RECOVERY
4 6.0 p Wet stiff orange brown fine sandy silt w/ A-4(1)
8 some coarse sand, trace of gravel.
7.47
8.0' 20" RECOVERY
5 8.0 : Wet medium dense orange brown clayey A-2-4(0)
s gravel and coarse sand w/ some fine sand.
9.96 10.0' 22" RECOVERY
6 0.0 S Wet medium dense light brown silty fine A-2-4(0)
S sand, trace of coarse sand.
12.0' 24" RECOVERY
12.45 7 120 10 Wet very stiff reddish brown organic fine to A-7-6(1)
5 coarse sandy silt w/ some gravel, trace of
clay.
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-08-02

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
g |20 : _ T3"RECOVERY _ A-2-4(0)
14.0 o Wet medium dense reddish brown clayey fine
14.94 13 to coarse sand w/ some gravel and organic
matter.
16.0 10" RECOVERY
9 16.0 2 Wet medium dense reddish brown clayey fine| A-2-7(0)
u to coarse sand w/ some organic matter, trace
of gravel.
17.43
18.0 24" RECOVERY
10 18.0 S Wet medium dense reddish brown clayey A-2-7(0)
: coarse to fine sand w/ some gravel.
19.92 20.0' 10" RECOVERY
22.41
1 24.0 8 Wet loose light-brown silty-fine to coarse A-2-4(0)
4
24.9 p sand.
26.0: 8" RECOVERY
U-l | 260 Saturated loose.light brown fine to coarse A-2-4(0) Press Sample - Shelby Tube
sand w/ somessilt.
27.39
28.0 22" RECOVERY
12 29.0 3 Saturated loose light brown and reddish A-2-4(0)
29.88 S brown fine to coarse sand w/ some silt, trace
of gravel.
31.0 20" RECOVERY
32.37
13 34.0 : Saturated loose brown fine to coarse sand w/ A-2-4(0)
34.86 ; some silt.
36.0 24" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-02
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 390 . Saturated medium dense orange brown fine A-2-4(0)
39.84 1 sand w/ some coarse sand and silt.
41.0 24" RECOVERY
42.33
15 44.0 M Saturated medium dense orange brown fine A-2-4(0)
44.82 12 sand w/ some coarse sand and silt.
46.0 24" RECOVERY
47.31
16 | 49.0 1 Saturated medium. dense.brown fine.to coarse A-3
49.8 I sand, trace of silt.
510 24" RECOVERY
52.29
17 54.0 7 Saturated medium dense brown fine to coarse | A-2-4(0)
54.78 » sand w/ some silt.
56.0' 17" RECOVERY
57.27
18 59.0° . Saturated medium dense brown fine sand w/ A-3
59.76 2 some coarse sand, trace of silt.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-08-02

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
610 24" RECOVERY
62.25
19 | 640 n Saturated medium dense brown silty fine sand| ~ A-2-4(0)
64.74 1 w/ some coarse sand.
66.0' 18" RECOVERY
67.23
20 | 69.0° ® Saturated medium dense brown fine sand w/ A-3
69.72 . some coarse sand, trace of silt.
710 24" RECOVERY,
72.21
21 73.0' 9 Visual Description: Saturated dense gray silty Sample brought to GTA lab
k2 fine sand, trace of coarse sand for pH testing.
74.7
75.0' 12" RECOVERY
22 | 750 e Saturated dense gray silty fine sand, trace of A-2-4(0)
3 coarse sand.
1710 77.0 18" RECOVERY
' Boring terminated at 77.0 feet.
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Silt

Silty sand

Poorly graded clayey
silty sand

R Poorly graded sand
e with silt

Notes:

1. Exploratory borings were drilled on 1/26/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 629+30.71,atC.L.

PAGE 1 OF 4

Boring No.: BR1-08-03

Boring Surface Elev.: 7588 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 75.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/30/08 36.0' 34.0 310 44.9
75.9
75.9
75.9
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 75.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Hillebrand
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 10 3 Wet firm.brown clayey silt.w/.some fine sand, A-4(6) 6" Asphalt
i trace of coarse sand.
5 2'8. . 8" RECOVERY
2.49 ' 7 Wet stiff brown clayey fine sandy silt w/ A-4(1)
6 some coarse sand, trace of gravel.
4,0 10" RECOVERY.
3 4.0 ; Wet stiff brown clayey fine sandy silt w/ A-4(2)
4.98 ! some coarse sand, trace of gravel.
6.0' 18" RECOVERY
4 6.0 . Wet medium dense brown clayey coarse to A-2-4(0)
; fine sand, trace of gravel.
7.47
8.0' 24" RECOVERY
5 8.0 : Wet medium dense brown silty fine sand, A-2-4(0)
5 trace of coarse sand and gravel.
9.96 10.0° 20" RECOVERY
6 10.0 M Wet medium dense light brown silty fine A-2-4(0)
2 sand, trace of coarse sand.
12.0 20" RECOVERY
12.45 7 12.0 s Wet medium dense light brown silty fine sand| A-2-4(0)
; w/ some gravel, trace of coarse sand.
14.0 17" RECOVERY
8 14.0 p Wet medium dense reddish brown clayey fine| A-2-6(0)
1 to coarse sand, trace of gravel.
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-08-03

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
16.0 14" RECOVERY
9 16.0 : Wet medium dense reddish brown silty coarse|  A-2-4(0)
6 to fine sand, trace of gravel.
17.43
18.0 17" RECOVERY
10 | 180 3 Wet loose reddish brown silty fine to coarse A-2-4(0)
: sand, trace of gravel.
19.92 20.0' 12" RECOVERY
u-l | 200 Saturated reddish brown clayey fine to coarse | A-2-7(0) Press Sample - Shelby Tube
sand w/ some silt and gravel.
22.0 19" RECOVERY
22.41
11 | 240 . Wet medium dense brown silty fine to coarse |  A-2-4(0)
24.9 7 sand; trace of gravel.
26.0 14" RECOVERY
27.39
12 | 290 p Wet loose brown fine to coarse sand w/ some | A-2-4(0)
29.88 : silt, trace of gravel.
3.0 18" RECOVERY
32.37
13 | 340 : Saturated medium dense brown fine to coarse | A-2-4(0)
34.86 o sand w/ some silt, trace of gravel.
36.0° 24" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-03
Contract: 25-113-01

D(vaf\tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
14 39.00 . Saturated medium dense brown fine sand w/ A-2-4(0)
30.84 I some coarse sand and silt, trace of gravel.
41.0 24" RECOVERY
42.33
15 | 440 1 Saturated dense brown fine sand w/ some A-3
44.82 %6 coarse sand and silt.
46.0 24" RECOVERY
47.31
16 1, 490 3 Saturated medium dense brown fine sand w/ A-3
49.8 1 some coarse sand, trace of silt.
51,0 24" RECOVERY
52.29
17 | 540 i Saturated dense brown fine sand w/ some A-3
54.78 % coarse sand, trace of gravel.
56.0 24" RECOVERY
57.27
18 59.0 ; Saturated medium dense brown fine sand w/ A-2-4(0)
59.76 > some coarse sand and silt.
61.0' 24" RECOVERY




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-03
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
62.25
19 64.0 M Saturated medium dense brown fine sand, A-3
64.74 e trace of coarse sand and silt.
66.0 24" RECOVERY
67.23
20 | 69.0 o Saturated medium dense brown fine sand, A-3
69.72 n trace of coarse sand; silt, and-gravel.
710 20" RECOVERY
72.21
21 | 730 1 Saturated dense brown silty fine sand, trace of|  A-2-4(0)
2 coarse sand and gravel.
74.7
75.0 24" RECOVERY
Boring terminated at 75.0 feet.
77.19
79.68
82.17
84.66




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

R Poorly graded sand
S with silt

Notes:

1. Exploratory borings were drilled on 1/30/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-04
Contract: 25-113-01
Boring Location: sta 629+05.87, 93'Rt. C.L.
Boring Surface Elev.: 76.00 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 46.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/25/08 36.0' 34.0° 31.8' 44.2
76.0
76.0
76.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 76.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: J. Hillebrand
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 : Wet firm.orange clayey fine.sandy silt w/ A-4(3) 5" Cultivated Soils
3 some coarse sand.
2.0' 14" RECOVERY
249 2 2.0 3 Wet soft brown silt w/ some fine sand, trace A-4(4)
2 of coarse sand and gravel.
4.0 16" RECOVERY
3 4.0 3 Wet stiff orange fine to coarse sandy clay, A-6(1)
b
4.98 A trace of gravel.
6.0' 15" RECOVERY
4 6.0 6 Wet medium dense orange silty fine to coarse | A-2-4(0)
8 sand, trace of gravel.
7.47
8.0' 20" RECOVERY
S 8.0 3 Wet medium dense orange silty fine to coarse | A-2-4(0)
: sand.
9.96 10.0' 19" RECOVERY
6 100 5 Wet medium dense orange silty fine sand w/ A-2-4(0)
g some coarse sand.
12.0' 21" RECOVERY
12.45 7 120 g Wet medium dense orange fine to coarse sand|  A-2-4(0)
1 and gravel w/ some silt.

Remarks: Mud Rotary @ 46.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

F.A. Project: u.s.301, Maryland State Line to I-95

PAGE 2 OF 4

Boring No.: BR1-08-04

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
g 120 ] : _ 17" RECOVERY — A-2-4(0)
14.0 M Wet medium dense green and brown silty fine
14.94 14 to coarse sand, trace of gravel.
16.0' 15" RECOVERY
9 16.0° & Wet medium dense red and orange silty A-2-4(0)
12 coarse to fine sand, trace of gravel.
17.43
18.0 18" RECOVERY
10 | 180 p Wet medium dense red and orange silty A-2-4(0)
A coarse to fine sand w/ some gravel.
19.92 20.0 16" RECOVERY
22.41
1101 240 p Wet loose brown silty coarse to fine sand, A-2-4(0)
5
24.9 8 trace of gravel.
26.0; 19" RECOVERY
Ul | 260 Saturated loose.reddish arange fine to coarse A-2-7(0) Press Sample - Shelby Tube
sand w/ somessilt.
27.39
28.0 24" RECOVERY
12 | 280 p Wet loose orange fine to coarse sand w/ some|  A-2-4(0)
: silt, trace of gravel.
29.88 30.0' 24" RECOVERY
32.37
13 | 340 p Saturated medium dense brown fine to coarse |  A-2-4(0)
34.86 ; sand w/ some silt.
36.0' 24" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-04
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 390 5 Saturated medium dense brown fine sand w/ A-2-4(0)
39.84 s some coarse sand and silt.
41.0 22" RECOVERY
42.33
15 | 440 o Saturated medium dense brown fine sand w/ A-2-4(0)
44.82 13 some coarse sand and silt.
46.0 18" RECOVERY
47.31
16 | 49.0 y Saturated medium.dense.brown fine.sand w/ A-3
49.8 E some coarse sand, trace of silt.
510 18" RECOVERY
52.29
17 | 540 1 Saturated medium dense brown fine sand w/ A-3
54.78 1 some coarse sand, trace of silt.
56.0' 20" RECOVERY
57.27
18 59.0 - Saturated medium dense brown fine sand w/ A-3
59.76 1 some coarse sand, trace of silt.




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-04
Contract: 25-113-01

Depth Daily Sample " .
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
\_64.0' 16" RECOVERY
62.25
19 | 640 3 Saturated medium dense brown fine sand w/ A-3
64.74 2 some coarse sand, trace of silt.
66.0 16" RECOVERY
67.23
20 | 69.0r 0 Saturated medium dense brown fine sand w/ A-3
69.72 5 some coarse sand, trace of silt and gravel.
710 17! RECOVERY,
72.21
21 74.0 s Saturated medium dense gray clayey fine A-2-4(0)
74.7 1 sand, trace of coarse sand and gravel.
76.0' 24" RECOVERY
Boring terminated at 76.0 feet.
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

R Poorly graded sand
S with silt

Poorly graded clayey
silty sand

Notes:

1. Exploratory borings were drilled on 1/25/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-05
Contract: 25-113-01
Boring Location: sta 629+74.82,86' Lt. C.L.
Boring Surface Elev.: 76.79 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 46.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/25/08 41.0' 39.0° 33.7 43.1
76.8
1
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 76.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Gary Truver
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.0 s :/:/: Wet stiff brown silt w/ some.clay, trace of A-4(3) 6" Cultivated Soils
"y -
s i fineto coarse sand.
gV
4":/:4
4':/:,4
2.0' bl 16" RECOVERY
2 49 2 20 2 Wet very stiff brown silt, trace of fine to A-4(6)
10 coarse sand and clay.
4.0 20" RECOVERY
3 4.0! E Wet firm brown siltw/ some clay, trace of A-4(3)
4.98 t fine to coarse sand-and gravel.
6.0' 19" RECOVERY
4 6.0 6 Wet stiff brown clay w/ some fine to coarse A-6(3)
10 sand and gravel.
7.47 7.5 16" RECOVERY
4A ;-gj 12 Wet medium dense orange silty coarse sand A-1-b
5 Y 6 w/ some fine sand, trace of gravel. A-2-4
8.0 ! 6" RECOVERY ©)
8 Wet medium dense orange fine to coarse sand
w/ some silt, trace of gravel.
9.96 10.0' 24" RECOVERY
6 100 M Wet medium dense orange silty fine sand, A-2-4(0)
M trace of coarse sand.
12.0' 24" RECOVERY
12.45 7 120 1 Wet hard orange fine sandy silt w/ some A-4(0)
, coarse sand and gravel.
— 13-0‘ - 12" RECOVERY
3.0 16 Wet medium dense brown gravel and fine A-1-b
sand w/ some silt and coarse sand.

Remarks: Mud Rotary @ 46.0'

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-08-05

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
8 140 | ¢ 12" RECOVERY
140 5 e A-2-4(0)
: P Wet dense brown silty fine to coarse sand,
14.94 10 trace of gravel.
16.0 18" RECOVERY
9 16.0' 1 Wet dense brown silty fine to coarse sand, A-2-4(0)
i trace of gravel.
17.43
18.0 22" RECOVERY
10 | 180 : Wet medium dense brown coarse to fine sand A-1-b
i w/ some gravel and silt.
5 12-8‘ - 12" RECOVERY
10A 1 19. 1 Wet medium dense brown gray silty coarse to A-2-4(0)
19.92 20.0' fine sand, trace of gravel.
‘ 3" RECOVERY
u-1 | 200 - - A-2-7(2) Press Sample - Shelby Tube
Saturated medium dense brown clayey fine to
coarse sand w/ some silt, trace of gravel.
22.0 24" RECOVERY
22.41
1 24.0 8 Wet medium-dense brown-and light brown A-2-4(0)
, silty coarse to fine sand, trace of gravel.
24.9 25-8‘ g 11" RECOVERY
1A 5 9 Wet medium dense light brown silty fine to A-2-4(0)
26.0" coarse sand, trace.of gravel.
11" RECOVERY
27.39
12 29.0 : Wet medium dense light brown fine to coarse | A-2-4(0)
29.88 ; sand w/ some silt, trace of gravel.
31.0 17" RECOVERY
32.37
13 34.0 & Saturated medium dense brown fine sand w/ A-2-4(0)
34.86 2 some coarse sand and silt, trace of gravel.
36.0 24" RECOVERY
37.35




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: BR1-08-05
Contract: 25-113-01

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
14 | 39.0 1 Saturated dense brown fine sand w/ some A-2-4(0)
39.84 2 coarse sand and silt, trace of gravel.
41.0 24" RECOVERY
42.33
15 | 440 A Saturated dense brown fine sand w/ some A-2-4(0)
44.82 o coarse sand and silt.
46.0 24" RECOVERY
47.31
16 49.0° e Saturated dense brown fine sand w/.some A-2-4(0)
49.8 | 1 coarse sand and silt.
51.0' 22" RECOVERY
52.29
17 | 540 1 Saturated dense brown fine sand w/ some A-2-4(0)
54.78 8 coarse sand and silt.
56.0' 19" RECOVERY
57.27
18 | 59.0' 7 Saturated dense brown silty fine sand w/ some|  A-2-4(0)
59.76 @ coarse sand.




F.A. Project: u.s.301, Maryland State Line to I-95

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-08-05

Contract: 25-113-01
Depth Daily Sample " .
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
\_61.0 19" RECOVERY
62.25
19 64.0 Saturated medium dense brown fine sand w/ A-2-4(0)
64.74 some silt and coarse sand.
66.0' 23" RECOVERY
67.23
20 69.0 Saturated medium dense brown fine sand w/ A-2-4(0)
69.72 some silt and coarse sand.
71.0 24" RECOVERY
72.21
21 74.0 Saturated hard brown fine sandy silt, trace of A-4(0)
74.7 coarse sand and clay.
76.0' 24" RECOVERY
Boring terminated at 76.0 feet.
77.19
79.68
82.17




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
A clay

Low plasticity
clay

Silt

Silty sand

R Poorly graded sand
R with silt

Poorly graded clayey
silty sand

Notes:

1. Exploratory borings were drilled on 1/25/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at time of drilling and
rechecked the following day.

3. Surveyed boring locations and elevations were provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 maryland State Line to S.R. 1 Boring No.: BR1-49
Contract: 25-113-01
Boring Location: sta 830+12,90' Lt. C.L.
Boring Surface Elev.: +27.4 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 38.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
9/25/2009 6.0 4.0 4.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 100 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/25/09 | 1 0.0 ! Moist soft gray-silt w/some clay;trace of organic matter and fine to coarse| A-4(4) |Forrest
1 sand. Duff - 3".
2.0 13" RECOVERY
2 20 : Wet soft gray silt w/trace of coarse to fine sand and gravel. A-4(0)
2
35 ¢
4.0 16" RECOVERY
3 4.0 1 Wet medium‘dense grayish orange gravel'and coarse sand w/some fine A-1-b
18 sand and silt.
6.0’ 14" RECOVERY
4 6.0 S Wet medium dense:tan coarse sand w/some fine sand, trace'of gravel and | A-1-b
7 : silt.
8.0’ 24" RECOVERY
5 8.0 ! Wet very loose brown coarse to fine sand witrace of silt and gravel. A-1-b
:
10.0' 12" RECOVERY
10.5 6 | 100 2 Wet medium dense orange fine to coarse sand w/some silt, trace of A-2-4(0)
: tgravel.
12.0 16" RECOVERY
7 120 M Wet medium dense orange fine sand w/some coarse sand and silt, trace of | A-2-4(0)
1 gravel.
14 14.0' 16" RECOVERY
8 | 140 5 Wet medium dense orange fine sand w/some silt and coarse sand, trace of | A-2-4(0)
1 gravel.
16.0' 16" RECOVERY
9 | 160 : Wet medium dense orange fine sand w/some silt and coarse sand, trace of | A-2-4(0) | Cemented
= gravel. Sands
17.5
18.0' 14" RECOVERY
10| 180 s Wet medium dense orange fine sand w/some coarse sand and silt, trace of | A-2-4(0) | Cemented
1 gravel. Sands

Remarks: Mud Rotary @ 38.0 feet

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 maryland State Line to S.R. 1 Boring No.: BR1-49
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
20.0' 16" RECOVERY
21
11| 230 g Wet dense orange fine sand w/some coarse sand and silt, trace of gravel. | A-2-4(0) |Cemented
a Sands
24.5
25.0' 18" RECOVERY
28
12 280 = Wet dense orange fine sand w/some coarse sand and silt, trace of gravel. | A-2-4(0) | Cemented
» Sands
30.0' 18" RECOVERY
31.5
13| 330 s Wet dense orange-fine sand-w/some coarse:sand;trace of siltand gravel: A-3  [Cemented
4 Sands
35 35.0' 18" RECOVERY
385 | 9/28/09 [ 14 | 38.0 M wet medium dense brown fine sand w/some coarse sand, trace of silt. A-3 Mud
13 Rotary @
38.0'.
40.0' 17" RECOVERY
42
15 | 430 g Wet medium dense brown fine sand w/some coarse sand, trace of silt and A-3
» gravel.
45.0' 20" RECOVERY
45.5
16 | 480 . Wet dense green silty fine sand w/some coarse sand, trace of gravel. A-2-4(0) | Glauconit
£ 8
50.0' 21" RECOVERY
52.5




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 maryland State Line to S.R. 1 Boring No.: BR1-49
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
17| 530 3 Wet medium dense gray clayey fine sand witrace of coarse sand and A-2-4(0) | Glauconit
g gravel.
55.0' 22" RECOVERY
56
18 | 58.0 M Wet dense gray clayey fine sand wi/trace of coarse sand and gravel. A-2-4(0) | Glauconit
20
50.5 %
60.0' 23" RECOVERY
63
19| 630 4 Wet-medium-dense green clayey-fine-sand w/trace of coarse sand and A-2-6(0) | Glauconit
M gravel.
65.0' 23" RECOVERY
66.5
20 | 68.0 8 i_:‘* wet medium dense gray fine sand w/some clay, trace of coarse sand. A-2-4(0) | Glauconit
1
pely
70 70.0 £ 23" RECOVERY
Srs
A
i
73.5 21 | 7300 : Wet medium dense gray silty fine sand wi/trace of coarse sand and gravel. | A-2-4(0)
7
75.0 23" RECOVERY
77
22 | 780 M Wet medium dense gray clayey fine sand w/some gravel, trace of coarse | A-2-4(0)
M Y sand.
i
80.0' g 22" RECOVERY
80.5 593
U
eh3%e
A
helsdy
23 | 830 M Wet medium dense green clayey fine sand wi/trace of organic matter, A-2-4(0) | Glauconit
84 u gravel and coarse sand.
85.0' 23" RECOVERY




F.A. Project: u.s.301 maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-49

Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
87.5
24 | 880 N Wet very dense green silty fine sand wi/trace of organic matter, coarse A-2-4(0) [Glauconit
505" sand and gravel.
90.0 15" RECOVERY
91
25 | 930 18 Wet dense green clayey fine sand wi/trace of organic matter, gravel and A-2-4(0) | Glauconit
A coarse sand.
945
95.0' 23" RECOVERY
08
26 | 98.0 2 Wet dense green clayey fine sand w/trace of organic matter, gravel and | A-2-4(0)
2 coarse sand.
100.0' 22" RECOVERY
End of Boring
101.5
105
108.5
112
115.5




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Silty sand

GEEE Poorly graded sand

R Poorly graded sand
S with silt

g Poorly graded clayey
] silty sand

Clayey sand

Notes:

1. Exploratory borings were drilled on 9/25/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 830+22,90' Lt. C.L.

Boring Surface Elev.: 26.0

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
9/23/2009

Time Depth of Hole
6.0

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

100

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:
Depth of Casing Depth of Water
4.0 4.0

Ft.;
; No. of:
Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:

PAGE 1 OF 4

Boring No.: BR1-4-10

16.0

Elev. of Water

22.0
26.0
26.0
26.0

Ft.
Ft.

Driller: Jason Truver
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/23/09 | 1 0.5 3 Moist firm brownish gray silt.w/some clay and coarse to fine sand, trace A-4(1) |Cultivated
3 of gravel. Soil - 8"
2.0 14" RECOVERY
2 2.0 3 Moist stiff brownish gray coarse sandy silt w/some fine sand, trace of A-4(0)
7
ravel.
35 ! g
4.0 15" RECOVERY
3 4.0 | | Wet medium dense orangish gray mottled fine to coarse sand w/some silt, | A-2-4(0)
i trace of gravel.
6.0 12" RECOVERY
4 6.0 5 Wetmedium dense brownish orange coarse to fine sand wi/some silt, trace| A-2-4(0)
7 : of gravel.
8.0' 24" RECOVERY
5 8.0 i Wet medium dense tan coarse tof ine sand wi/trace of silt and gravel. A-1-b
6  Purrrn
2 [
100 | | 6" RECOVERY
105 6 | 100 3 Wet loose tan coarse to fine sand wi/trace of silt and gravel. A-1-b
N
120 | 0 [ 20" RECOVERY
7| 120 : Wet medium dense orange coarse tof ine sand w/trace of silt and gravel. A-1-b
6  Purrrn
8 [
14 14.0' 17" RECOVERY
8 | 140 1 Wet loose orange fine to coarse sand w/some silt, trace of gravel. A-2-4(0)
6
16.0 17" RECOVERY
9 | 160 2 Wet medium dense orange fine sand w/some coarse sand and silt, trace of | A-2-4(0) |Mud
! gravel. Rotary @
17.5 16.0
18.0' 18" RECOVERY -
10 | 180 : Wet medium dense orange fine sand w/some coarse sand and silt, trace of | A-2-4(0)
: gravel.
20.0' 14" RECOVERY

Remarks: Mud Rotary @ 16.0 feet

Reviewed By: Maureen Kelley

Soils Supervisor:

Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 maryland State Line to S.R. 1 Boring No.: BR1-4-10
Contract: 25-113-01

Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
21
11| 230 s Wet medium dense orange fine sand w/some coarse sand and silt. A-2-4(0)
17
245 o
25.0' 20" RECOVERY
28
12| 280 o Wet medium dense orange fine to coarse sand w/some silt. A-2-4(0)
15
11
30.0' 17" RECOVERY
31.5
13| 330 - Wet dense orange fine sand w/some coarse sand, trace of silt. A-3
i
35 35.0 21" RECOVERY
38.5 14 | 38.0° ), Wet dense-tan and.orange fine sandw/some silt and coarse.sand. A-2-4(0)
17
20
40.0' 20" RECOVERY
42
15 | 43.0 12 Wet dense gray silty fine sand wi/trace of coarse sand. A-2-4(0)
%
45.0 12" RECOVERY
45.5
16 | 48.0° o Wet dense gray fine sand w/some silt and coarse sand, trace of gravel. A-2-4(0)
1 3
50.0' 24" RECOVERY
52.5




F.A. Project: u.s.301 maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 4

Boring No.: BR1-4-10

Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/24/09 | 17 | 53.0° g Wet dense gray silty fine sand w/some coarse sand, trace of gravel. A-2-4(0)
21
18
55.0' 17" RECOVERY
56
18 | 58.0 » Wet very stiff gray clayey fine sandy silt w/some coarse sand, trace of A-4(0)
2 i gravel.
59.5 1
60.0' £ 24" RECOVERY
¢ ¢
.J H
i
63 afp
19| 630 [ Wet hard gray fine sandy silt w/some clay, trace of coarse sand. A-4(0)
31
50
65.0' 24"RECOVERY
66.5
20 | 68.0 | Wet very 'dense gray. silty fine-sand w/some coarse.sand, trace of gravel....[-A-2-4(0)
3
70 70.0 18" RECOVERY
73.5 21 | 7300 e Wet very stiff gray fine sandy silt w/some clay, trace of coarse sand and A-4(0)
12 gravel.
75.0 21" RECOVERY
77
22 | 780 M Wet dense gray silty fine sand wi/trace of coarse sand and gravel. A-2-4(0)
%
80.0' 19" RECOVERY
80.5
23 | 830 0 Wet very stiff gray clayey fine sandy silt w/trace of coarse sand. A-4(1)
L B
85.0' 24" RECOVERY




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 maryland State Line to S.R. 1 Boring No.: BR1-4-10
Contract: 25-113-01
Dgtp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
87.5
24 | 880 g Wet dense gray fine sandy silt w/some clay, trace of gravel and coarse A-4(0)
P sand.
90.0' 24" RECOVERY
91
25 | 93.0 h Wet very dense green silty fine sand wi/trace of organic matter, coarse A-2-4(0) | Glauconit
o sand and gravel. & Sea
4.5 Shells
95.0' 15" RECOVERY
98
26 | 98.0 8 Wet. very stiff green fine sandy silt w/some organic matter and clay, trace | A-4(0) |Glauconit
o of coarse sand and gravel. & sea
Shells
100.0: 21" RECOVERY.
End of Boring
101.5
105
108.5
112
1155
119




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
i clay

Silty sand

Well graded sand
with silt

RS, Poorly graded sand
il with silt

; Poorly graded clayey
piesel silty sand

Clayey sand

Notes:

1. Exploratory borings were drilled on 9/23/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-5-06
Contract: 25-113-01
Boring Location: sta 815+84.538 LT C.L.
Boring Surface Elev.: +57.87 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 28
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/22/2010 30.0 28.0 28.3
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Gary Truver
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/22/10 | 1 0.5 2 Wet firm brown clayey silt w/some coarse to fine sand and fine gravel. A-4(3) |Topsoil -
5 4..
2.0’ 12" RECOVERY
2 2.0 3 Wet very stiff brown clayey coarse sandy fine gravelly silt w/some fine A-4(0)
2 sand.
35
4.0 12" RECOVERY
3 4.0 A Wet loose brown clayey coarse sandy fine gravel w/some fine sand and | A-2-4(0)
4 silt.
6.0' 6" RECOVERY
4 6.0 3 Wet firm brown clayey coarse sandy silt w/some fine sand and fine A-4(1)
7 3 gravel.
8.0' 4" RECOVERY
S 8.0’ 3 Wet loose brown clayey coarse sandy fine gravel w/some fine sand, trace | A-2-4(0)
3 of silt.
10.0' 8" RECOVERY
10.5
6 | 130 2 Wet loose brown clayey coarse sandy silt w/some fine sand and fine A-4(1)
14 4 gravel.
15.0' 14" RECOVERY
17.5
7| 180 3 Wet loose brown clayey coarse sandy fine gravel w/some fine sand, trace | A-2-4(0)
3 of silt.
20.0' 16" RECOVERY

Remarks: Mud Rotary at 28.0

Reviewed BY: Hany Fekry

Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-5-06
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
21
8 | 230 502" No Sample Recovery Gravel
blocking
24.5 spoon.
25.0' 0" RECOVERY
28
9 | 280 3 Wet loose tan fine to coarse sand wi/trace of silt and fine gravel. A-3  |Mud
5 Rotary @
28.0'.
30.0' 20" RECOVERY
31.5
10| 330 s Wet medium dense tan fine to coarse sand wi/trace of silt and fine gravel. A-3
5
35 35.0 15" RECOVERY
38.5 11 | 38.0 Y Wet medium dense.orange fine sand w/seme:silt and coarse.sand. A-2-4(0)
:
40.0' 20" RECOVERY
42
2/24/10 | 12 | 43.0 2 Wet medium dense orange fine to coarse sand w/some silt, trace of fine | A-2-4(0)
s gravel.
45.0 16" RECOVERY
45.5
13 | 48.0 : Wet medium dense brown fine sand w/some coarse sand and silt, trace of | A-2-4(0)
49 5 fine gravel.
50.0' 22" RECOVERY
52.5




STATE OF DELAWARE PAGE 3 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-5-06
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
4] 530 a Wet medium dense brown fine sand w/some coarse sand, trace of silt and A-3
13 fine gravel.
55.0' 21" RECOVERY
56
15 | 58.0 u Wet dense brown fine sand w/some coarse sand, trace of silt and fine A-3
a gravel.
59.5
60.0' 19" RECOVERY
63
16 | 63.0 8 Wet medium dense brown fine sand w/some coarse sand, trace of silt. A-3
s
65.0' 22"RECOVERY
66.5
17 ] "e8.0r 3 Wet medium dense brown fine'sand w/some silt and‘coarse sand, trace of [-A-2-4(0)
n fine gravel.
70 70.0 20" RECOVERY
73.5 18 | 73.0f 13 Wet dense brown fine sand w/some silt and coarse sand, trace of fine A-2-4(0)
2 gravel.
75.0 18" RECOVERY
77
19| 78.0 P Wet dense gray silty fine sand w/trace of coarse sand and fine gravel. A-2-4(0)
%
80.0' 24" RECOVERY
80.5 End of Boring
84




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

R Poorly graded sand
e with silt

Silty sand

Notes:

1. Exploratory borings were drilled on 2/22/2010 using a 3 1/4 inch
continues flight power auger. Rig is a Track mounted CME 55

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR15-07
Contract: 25-113-01
Boring Location: sta 817+52 70RT C.L.
Boring Surface Elev.: +5895 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 28.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/2/2010 30.0 28.0 27.6
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Gary Truver
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
3/2110 | 1 0.0 No Sampling Asphalt -
4", Stone
_g"
2.0 0" RECOVERY
2 20 2 Wet very stiff orange clayey fine sandy silt w/some coarse sand, trace of | A-4(1)
4 finegravel.
3.5
4.0 16" RECOVERY
3 4.0 - Wet medium‘dense brown clayey fine'gravelly fine'to coarse sand. A-2-4(0)
S
6.0’ 17" RECOVERY
4 6.0 12 Wet medium dense:brown coarse sandy-fine gravel w/somefine sand and | A-1-b
7 1 silt.
8.0’ 18" RECOVERY
5 8.0 : No Sieve Analysis - Indication of wet medium dense brown silty sand.
8
10.0' 1" RECOVERY
10.5
6 | 130 2 Wet stiff tan silty clay w/some fine sand. A-6(9)
14 6
15.0' 18" RECOVERY
17.5
7| 180 n Wet dense tan coarse sandy fine gravel w/trace of fine sand. A-1-a
17
19

Reviewed BY: Hany Fekry

Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR15-07
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
20.0 14" RECOVERY
21
8 | 230 i Wet dense tan fine gravelly coarse sand wi/trace of fine sand. A-1-b
17
245 18
25.0' 15" RECOVERY
28 - - - - -
9 | 280 ° No Sieve Analysis - Indication of wet medium dense brown coarse sandy
s fine gravel.
30.0' 11" RECOVERY
31.5
3/4/10. | 10| 330 25 Wet.mediumdense.tan fine-torcoarse sand-w/somessilt, trace of fine A-2-4(0)
2 gravel.
35 35.0' 17" RECOVERY
38.5 1 | 380 ¢ Wet medium dense tan fine to coarse sand wi/trace of silt. A-3
:
40.0' 16" RECOVERY
42
12 | 430 u Wet medium dense brown fine sand w/some coarse sand, trace of silt and A-3
o fine gravel.
45.0' 19" RECOVERY
45.5
13| 480 % Wet dense brown fine sand w/some coarse sand and silt. A-2-4(0)
20 5
50.0' 22" RECOVERY
52.5




STATE OF DELAWARE PAGE 3 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR15-07
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
IA3AAREER
14| 530 1+ ==zl Wet dense brown fine sand w/some coarse sand and silt, trace of fine A-2-4(0)
18 i gravel.
55.0' ‘ 18" RECOVERY
56
!
!
I
15 | 58.0f 12 ¢ Wet dense brown fine sand w/some coarse sand, trace of silt. A-3
18
50.5 18
60.0' 21" RECOVERY
63
16 | 63.0 1 Wet-dense brown fine sand w/some-coarse sand and silt. A-2-4(0)
%
65.0' 18" RECOVERY
66.5
17| 68.0 18 Wet dense tan silty fine sand w/trace of coarse sand. A-2-4(0)
69.0' 12" RECOVERY
17A | 69.0 » Wet very dense gray:silty-finessand witrace of-coarse.sand-and:organic A-2-4(0)
70 70.0' matter.
8" RECOVERY
73.5 18 | 73.0° 13 Wet dense gray fine sand w/some silt, trace of coarse sand and organic A-2-4(0)
2 matter.
75.0 18" RECOVERY
77
19| 780 13 Wet dense gray fine sand w/some silt and coarse sand, trace of organic A-2-4(0)
2 matter.
80.0' 23" RECOVERY
80.5 End of Boring
84




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Silty sand

Low plasticity
clay

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 3/2/2010 using a 3 1/4 inch diameter
continues flight power auger. Rig is a ATV mounted CME 55.

2. Groundwater levels recorded at the time of drillign and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1

Contract: 25-113-01
Boring Location: sta 806+53.0418 LT C.L.
Boring Surface Elev.: +33.02 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/22/2010 10.0 8.0 4.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 4

Boring No.: BR1-7-12

10.0

Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/22/10 | 1 0.5 3 , fzﬁﬁ Moist firm brown fine sandy silt.w/some fine gravel, coarse sand and A-4(0) | Topsoil -
3 clay. 3"
2.0 4 ﬁ 15" RECOVERY
2 2.0 10 Saturated very stiff brown clayey fine sandy silt w/some coarse sand and | A-4(0)
3 = fine gravel.
4.0 18" RECOVERY
3 40 8 Saturated medium dense brown silty fine to coarse sandy fine gravel w/ A-1-b
10 some clay.
6 6.0 15" RECOVERY,
4 6.0 A Saturated medium dense brown fine gravelly fine to coarse sand wi/trace A-1-b
L0 of silt.
8.0 20" RECOVERY
5 8.0 ! Saturated medium dense brown fine gravelly fine to coarse sand w/trace A-1-b  [Mud
9 12 of silt. Rotary @
10.0".
10.0 21" RECOVERY
12
6 | 130 2 Saturated medium dense brown fine sand w/some silt and coarse sand, A-2-4(0)
10 trace of fine gravel.
15 15.0' 22" RECOVERY

Remarks: Switch to Mud Rotary @ 10 feet

Reviewed BY: Hany Fekry

Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-7-12
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
18
7| 180 : Saturated medium dense brown fine sand w/some coarse sand, trace of A-3
12 silt.
20.0 21" RECOVERY
21
8 | 230 : Saturated medium dense brownish orange fine sand w/some coarse sand | A-2-4(0)
24 > and silt.
25.0 20" RECOVERY
27
9 | 280 ! Saturated medium dense brownish orange fine sand w/some coarse sand, A-3
o trace of silt.
30 30.0' 20" RECOVERY
33
10| 330 : Saturated medium dense brown fine sand w/some silt, trace of coarse A-2-4(0)
n sand.
35.0 19" RECOVERY
36
11 380 3 Saturated medium dense brownish orange fine sand w/some silt, trace of | A-2-4(0)
39 g coarse sand.
40.0 19" RECOVERY
42
12 430 3 Saturated medium dense brown fine sand w/some coarse sand and silt, A-3
! trace of fine gravel.
45 45.0' 20" RECOVERY




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-7-12
Contract: 25-113-01

Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
48

13 | 480 H Saturated medium dense gray clayey fine sand w/some silt, trace of fine | A-2-4(0)
H gravel and coarse sand.
50.0' 22" RECOVERY
51
2/24/10 | 14 | 530 & [l Saturated medium dense gray silty fine sand w/some clay, trace of coarse | A-2-4(0)
54 3 WEsn  sand and fine gravel.
55.0' ; 22" RECOVERY
#6ge bt
T
Eeki 2
57 i
15 |1 58.0 2 Saturated medium dense gray silty fine sand w/some coarse sand, trace of | A-2-4(0)
organic'matter.
60 60.0' 22" RECOVERY
63
16 | 63.0 ¢ pked  Saturated medium dense gray clayey fine sand w/some silt, trace of coarse| A-2-4(0)
o waed  sand and fine gravel.
U d
i394
65.0' i 23" RECOVERY
A d
66 Fhi
et
cFe
eh3%e
EEEaia3ds
17| es.0 7 paed  Saturated medium dense gray silty fine sand w/some clay, trace of coarse | A-2-4(0)
69 10 pE sand, fine gravel and organic matter.
U d
i394
70.0' i 23" RECOVERY
cFe
i394
st
72 i
i394
it
18| 730 12 ' Saturated hard gray fine sandy silt w/some clay, trace of coarse sand, fine | A-4(0)
z n;_m?ﬁ% gravel and organic matter




STATE OF DELAWARE PAGE 4 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-7-12
Contract: 25-113-01

Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
CIOZER 1041
75 75.0' i 22" RECOVERY
;:f“ ;
AI‘J": l
78 A
19| 780 1 Saturated hard gray clayey fine sandy silt w/trace of organic matter. A-4(1)
23
31
80.0' 23" RECOVERY
81
20 | 83.0 u j @l Saturated dense green clayey fine sand w/some silt, trace of coarse sand, | A-2-4(0)
84 »  HiEl  organic matter-and shell fragments.
T
85.0' P 23" RECOVERY
.J A;
"/‘
87 s
21 | 88.0 2 Saturated very dense:greensilty fine.sand wi/trace of coarse'sand, fine A-2-4(0)
S0/ gravel, organic matter and shell fragments.
90 90.0' 21" RECOVERY
93
22 | 93.0 1o pal  Saturated medium dense green clayey fine sand w/some silt, trace of A-2-4(0)
13 HgEd coarse sand and organic matter.
A d
eh3%e
95.0' it 22" RECOVERY
A d
96 Fei
A‘J‘
cFe
helsdy
BER, 14
23 | 98.0' 5 [/, Saturated very stiff gray silty clay w/some organic matter, trace of fine | A-7-6(33)
99 1 sand and shell fragments.
100.0' 23" RECOVERY
End of Boring
102




KEY TO SYMBOLS

Symbol Description

Strata symbols

ZB%|

Poorly graded clayey
silty sand

=
AAIIAY

Clayey sand

BHEEE Poorly graded sand

A with silt
Silty sand
/ High plasticity
/ clay

Notes:

1. Exploratory borings were drilled on 2/22/2010 using a 3 1/4 inch diameter
continues flight power auger. Rig is a Track mounted CME 55.

2. Groundwater levels recorded at the time of drillign and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-7-13
Contract: 25-113-01
Boring Location: sta 805+75.866 RTC.L.
Boring Surface Elev.: +3249 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 23.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/5/2010 10.0 8.0 4.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
3510 | 1 0.5 ! Wet stiff brown'silty clay witrace of fine to coarse sand and fine gravel. | A-6(13) |Topsoil -
6 6".
2.0’ 17" RECOVERY
2 20 3 Wet stiff brown clayey silt w/some fine sand, trace of coarse sand and A-4(7)
3 s fine gravel.
4.0’ 22" RECOVERY
3 40 | Saturated medium dense brown silty fine snady fine gravel w/some coarse| A-2-4(0)
! it sand and clay.
6 6.0' 16" RECOVERY.
4 6.0 13 Saturated dense brown coarse to fine sandy fine gravel w/some silt. A-1-b
i
8.0’ 23" RECOVERY
5 8.0 5 Saturated medium dense brown fine gravelly coarse to fine sand wi/trace A-1-b
9 o i ofsilt
10.0' LLELLD 18" RECOVERY
2 | |
6 | 130 : Saturated medium dense orangish brown fine sand w/some coarse sand A-2-4(0)
B il and silt, trace of fine gravel.
]
15 15.0' 22" RECOVERY
£
:
L

Reviewed BY: Hany Fekry

Lie 535 )
Remarks: Switch to Mud Roatary @ 23.0 feet

Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-7-13
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
18
7| 180 4 Saturated medium dense orangish brown fine sand w/some coarse sand, A-3
u trace of silt and fine gravel.
20.0' 21" RECOVERY
21
8 | 230 13 Saturated dense orangish brown fine sand w/some coarse sand, trace of A-3  [Mud
24 " silt. Rotary @
230"
25.0' 23" RECOVERY
27
9 | 280 10 Saturated dense brown fine sand w/some coarse sand, trace of silt. A-3
17
30 30.0' 23" RECOVERY
33
10| 330 8 Saturated medium dense brown fine sand w/some coarse sand, trace of A-3
10 silt.
35.0' 23" RECOVERY
36
11 380 e Saturated medium dense brown fine sand w/some coarse sand, trace of A-3
39 1 silt.
40.0' 22" RECOVERY
42
12 430 g Saturated medium dense brown fine sand w/some coarse sand, trace of siltff ~ A-3
12 and fine gravel.
45 45.0' 22" RECOVERY




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-7-13
Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
48
13| 480 > Papdl  Saturated medium dense gray clayey fine sand witrace of silt, coarse sand | A-2-4(0)
32 paed  and fine gravel.
Ee d
50.0' " % 23" RECOVERY
s
51 gEpkyeaie!
}A
.;1‘1
14 | 530 10 [l Saturated dense gray clayey fine sand witrace of silt, coarse sand, fine A-2-4(0)
54 % P gravel and organic matter.
55.0' _ 23" RECOVERY
2eqe g
T
Eeki 2
57 i
5 || 58.0 P Saturated dense gray clayey fine sand w/trace of silt, coarse sand, fine A-2-4(0)
st e graveland organic matter.
Y
gbof1ls
60 60.0' o 23" RECOVERY
.J.A;
iy
e
63
3/8/10 | 16 | 63.0 g Saturated medium dense gray silty fine sand wi/trace of coarse sand, fine | A-2-4(0)
3 gravel and organic matter.
65.0' 22" RECOVERY
66
17| e8.0 8 Saturated very stiff gray clayey fine sandy silt w/trace of coarse sand, fine| A-4(0)
69 bt gravel and organic matter.
70.0' 23" RECOVERY
72
18| 730 I Saturated dense gray silty fine sand wi/trace of coarse sand, fine gravel A-2-4(0)
20 and organic matter




F.A. Project: u.s.301 Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-7-13

Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
24
75 75.0' 22" RECOVERY
78
19| 780 3 Saturated dense gray silty fine sand witrace of coarse sand, fine gravel A-4(0)
o and organic matter.
80.0' 23" RECOVERY
81
20 | 83.0 B Saturated dense gray clayey fine sand wi/trace of silt, fine gravel, coarse | A-2-4(0)
84 I sand and organic matter.
85.0' 23" RECOVERY
87
21 | 88.0 » Saturated veny dense:graysilty-fine sand w/trace of coarsesand, fine A-2-4(0)
o gravel and organic.matter.
90 90.0' 22" RECOVERY
93
22 | 93.0 g Saturated medium dense gray silty fine sand wi/trace of fine gravel, A-2-4(0)
°H organic matter and coarse sand.
95.0' 23" RECOVERY
96
23 | 98.0 10 Saturated very stiff gray silty clay w/some organic matter, trace of fine | A-7-6(23)
99 o sand.
100.0' 22" RECOVERY
End of Boring
102




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Poorly graded clayey
silty sand

\
AAINTY

Silty sand

Well graded sand
with silt

R Poorly graded sand
e with silt

Clayey sand

Notes:

1. Exploratory borings were drilled on 3/5/2010 using a 3 1/4 inch diameter
continues flight power auger. Rig is a Track mounted CME 55.

2. Groundwater levels recorded at the time of drillign and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-7-14
Contract: 25-113-01
Boring Location: sta 806+60.96 18 RT C.L.
Boring Surface Elev.: +321 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 10.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/1/2010 10.0 8.0 4.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
3/1/10 | 1 %‘8: Moist firm brown clayey fine.sandy silt w/some coarse sand, trace of fine | A-4(2) |Topsoil -
50 gravel. . A-1-b |18
3 6" RECOVERY
Moist dense brown coarse sandy fine gravel w/some fine sand and silt.
4.0 12 RECOVERY.
3 4.0 A Wet medium dense brown coarse sandy fine gravel w/some fine sand, silt | = A-1-b
| and clay.
6 6.0' 11" RECOVERY
4 6.0 g Saturated medium-dense-brown fine gravelly.coarse sand wi/trace of fine A-1-b
1 sand and silt.
8.0' 24" RECOVERY
5 8.0 ! Saturated medium dense brown fine gravelly coarse sand w/some fine A-1-b  |Mud
9 8 sand, trace of silt. Rotary @
10.0".
10.0' 24" RECOVERY
12
6 | 130 : Saturated medium dense orange fine sand w/some coarse sand and silt. A-2-4(0)
5
15 15.0' 20" RECOVERY
18
6

Remarks: Switch to Mud Rotary @ 10.0 feet.

Reviewed BY: Hany Fekry

Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301 Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 4

Boring No.: BR1-7-14

Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7 18.0° 4 Saturated medium dense orange fine sand w/some coarse sand and silt. A-2-4(0)
14
20.0 21" RECOVERY
21
8 | 230 g Saturated medium dense brown fine sand w/some coarse sand and silt. A-2-4(0)
24 1
25.0 24" RECOVERY
27
9 | 280 g Saturated medium dense brown fine sand w/some coarse sand, trace of A-3
: :
A silt.
30 30.0' 22" RECOVERY
33
10| 330 3 Saturated medium-dense brown fine sand w/some coarse sand trace of A-3
: ;
s silt.
35.0 22" RECOVERY
36
11 380 3 Saturated medium dense brown fine sand w/some coarse sand and silt. A-2-4(0)
39 7
40.0 24" RECOVERY
42
12 430 3 Saturated medium dense brown fine sand w/some fine gravel and coarse A-3
e sand, trace of silt.
45 45.0' 24" RECOVERY




STATE OF DELAWARE PAGE 3 OF 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: BR1-7-14
Contract: 25-113-01

Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
48 e
13| 480 3 Saturated medium dense gray clayey fine sand w/some coarse sand and | A-2-4(0)
1 silt, trace of organic matter.
50.0' 24" RECOVERY
51
14 530 0 M wiel  Saturated medium dense gray clayey fine sand w/some silt, trace of coarse| A-2-4(0)
54 % P sand and organic matter.
55.0' ; 24" RECOVERY
B
T
/2/
57 el
1144
15 | 58.0r S Saturated medium.dense gray-clayey fine.sand w/some silt, trace of coarse|. A-2-4(0)
| | sand and organic matter.
60 60.0' 24" RECOVERY
63
16 | 63.0 2 Saturated dense gray clayey fine sand w/some silt, trace of coarse sand, | A-2-4(0)
2 fine gravel and organic matter.
65.0' 12" RECOVERY
66
17| e8.0 : el Saturated medium dense gray silty fine sand w/some clay, trace of coarse | A-2-4(0)
69 1 pge sand and organic matter.
A d
eh3%4
70.0' " 24" RECOVERY
cFe
eh3%e
A‘J‘
72 i)
relsdy
Eeki 2
3/2/10 | 18 | 73.0° 12 Saturated medium dense gray clayey fine sand w/some silt, trace of coarse| A-4(0)
1 sand and organic matter.




F.A. Project: u.s.301 Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 4 OF 4

Boring No.: BR1-7-14

Contract: 25-113-01
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
75.0' 12" RECOVERY
78
19 | 780 4 Saturated very stiff gray fine sandy clay w/some silt, trace of organic A-6(2)
T matter and coarse sand.
80.0' 24" RECOVERY
81
20 | 83.0 2 Saturated dense dark gray silty fine sand w/trace of coarse sand, fine A-2-4(0)
84 > gravel and organic matter.
85.0' 17"RECOVERY
87
21 | 880 2 Saturated dense dark gray silty fine sand witrace of coarse sand and A-2-4(0)
% organic matter.
90 90.0' 24" RECOVERY
93
22 | 930 1 Saturated very stiff dark gray silty fine sandy clay wi/trace of organic A-6(12) |Hole had
13 matter and coarse sand. caving
issues
95.0' 18" RECOVERY could not
End of Boring get
96 farther
than
5.0".
99
102




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

f Poorly graded clayey
pkese’d silty sand

Poorly graded sand

Well graded sand

Poorly graded sand
with silt

Clayey sand

Notes:

1. Exploratory borings were drilled on 3/1/2010 using a 3 1/4 inch diameter
continues flight power auger. Rig is a Track mounted CME 55.

2. Groundwater levels recorded at the time of drillign and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-21
Contract: 28-113-01
Boring Location: sta 568+00, 93.00'Rt. C.L.
Boring Surface Elev.: +66.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/10/2009 12.0 10.0 9.7
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt )
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/10/09 [ 1 0.5 8 Moist very stiff'gray clay w/some fine to coarse sand, trace of gravel. A-6(8) |Cultivated
10 Soil - 6".
2.0’ 17" RECOVERY
2 20 18 Moist very stiff gray clay witrace of fine to coarse sand and gravel. A-6(11)
3 s
4.0’ 19" RECOVERY
3 40 1 Moist very stiff grayish orange mottled fine sandy silt w/some clay, trace | A-4(0) [USDA
. of coarse sand and gravel. Classifical
- Sandy
6 6.0’ 18" RECOVERY, Loam.
4 6.0 > Moist medium dense orange silty fine:sand w/trace of coarse sand. A-2-4(0)
190
8.0’ 18" RECOVERY
5 8.0 3 Wet medium dense orange fine sand w/some silt and coarse sand, trace of | A-2-4(0)
9 6 gravel.
10.0' 19" RECOVERY
6 | 100 13 s wet medium dense orange coarse to fine sand witrace of silt and gravel. A-1-b
£opn
12 12.0' G 9" RECOVERY
7 120 2 i Wet medium dense orange coarse sand w/some gravel and fine sand, trace| A-1-b
O of silt.
14.0' 21" RECOVERY
8 | 140 13 Wet medium dense orange coarse sand and gravel w/some fine sand, trace| A-1-b
15 U of silt.
16.0' 24" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Well graded sand
with silt

Poorly graded sand

Notes:

1. Exploratory borings were drilled on 7/10/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta 573+00, 101.00' Lt. C.L.

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11122

Boring Surface Elev.: +64.2 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/13/2009 12.0 8.0 75
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt )
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/13/09 [ 1 0.5 8 Moist very stiff gray clayey silt.w/trace of fine to coarse sand. A-4(8) |Cultivated
6 Soil - 8".
2.0’ 16" RECOVERY
2 20 S : Moist stiff gray silt w/some clay, trace of fine to coarse sand. A-4(2)
3 1 q
v
/
4.0’ Al 16" RECOVERY
3 40 . Wet medium dense orange silty fine to coarse sand wi/trace of gravel. A-2-4(0)
g
6 6.0’ 18" RECOVERY,
4 6.0 4 Wet loose orange silty coarse sand w/some fine sand and gravel. A-1-b
3
8.0’ 16" RECOVERY
5 8.0 s it Wet medium dense orange gravel and coarse sand w/some fine sand, trace| A-1-a
9 : iieiies Of silt.
10.0 G 11" RECOVERY
6 | 100 L s wet medium dense orange coarse sand and gravel w/some fine sand, trace | A-1-b
A of silt.
12 12.0' G 10" RECOVERY
7 120 3 Wet stiff orange gravelly clay w/some fine to coarse sand. A-7-6(5)
6
14.0' 16" RECOVERY
8 | 140 : Wet medium dense orange clayey fine to coarse sand w/some gravel. A-2-5(0) | Cemented
15 10 sands.
16.0' 12" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor:

Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
,2/’ Silty low plasticity
i clay

Silty sand

Well graded sand
with silt

Clayey sand

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta 578+00, 91.00' Rt. C.L.

Boring Surface Elev.: +65.4 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:

Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water
7/10/2009 14.0 12.0 115

Pay Quantities:

PAGE10F1

Boring No.: 11123

14.0

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt )
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/10/09 [ 1 0.5 4 Moist firm grayish orange mottled clay wi/trace of fine to coarse sand. A-6(14) |Cultivated
3 Soil - 6".
2.0 14" RECOVERY
2 20 6 : Moist stiff gray clayey silt w/trace of fine to coarse sand and gravel. A-4(5)
3 2 ‘
Y
7
4.0 _ 17 RECOVERY
3 40 . Moist medium dense orangish gray fine to coarse sand and gravel w/some| A-2-4(0) |USDA
e silt, trace of clay. Classifica
- Loamy
6 6.0' 16" RECOVERY. Sand.
4 6.0 g Moist medium dense orange fine to coarse sand and gravel w/some silt. A-1-b
3
8.0’ 9" RECOVERY
5 8.0 6 wet stiff orange fine sandy clay w/some coarse sand, trace of gravel. A-7-5(2)
9 e
10.0' 18" RECOVERY
6 | 100 ! Wet stiff greenish orange fine sandy clay w/some coarse sand, trace of | A-7-5(11)
g gravel.
12 12.0 12" RECOVERY
7 120 : Wet medium dense greenish brown silty fine to coarse sand w/trace of A-2-4(0)
i gravel.
14.0 16" RECOVERY
8 | 140 3 Wet medium dense greenish brown clayey fine sand w/some coarse sand | A-2-7(2)
15 . and gravel.
16.0' 18" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
,2/’ Silty low plasticity
i clay

Silty sand

Elastic silt

Notes:

1. Exploratory borings were drilled on 7/10/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11124
Contract: 28-113-01
Boring Location: sta 583+00, 108.00' Lt. C.L.
Boring Surface Elev.: +68.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/13/2009 16.0 14.0 10.4
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt )
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/13/09 [ 1 0.5 3 Moist stiff orange clayey fine.sandy silt w/some coarse sand. A-4(3) |Cultivated
6 Soil - 6".
2.0’ 12" RECOVERY
2 20 > Moist medium dense orange fine to coarse sand w/some silt. A-2-4(0)
3 3.0 11 RECOVERY.
2A |30 & Moist medium dense orange fine to coarse sand w/some silt. A-2-4(0)
4.0’ 4" RECOVERY
3 40 g Moist very stiff orange silt w/some fine sand, trace of coarse sand and A-4(0)
5.0' gravel.
3A 5.0 162 i : 7." RECOVERY . A-2-4(0) USDA
. Moist medium dense orange fine to coarse sand w/some silt, trace of clay. Classifi
6 6.0 11" RECOVERY. assifical
4 6.0’ 9 - - - g 2. -
H Moist medium dense orangish yellow mottled silty fine sand w/some A-2-4(0) \ﬂ
14 coarse sand, trace of gravel.
8.0’ 16" RECOVERY
5 8.0 : Moist medium dense orange coarse to fine sand and gravel w/some silt. A-1-b
9 i
10.0' 17" RECOVERY
6 | 100 A No Sieve Analysis - Indication of wet medium dense orange coarse to fing
11.0 sand and gravel w/some silt.
6A 11.0' 4 ) ) . 6"RECOVERY
, 5 No Sieve Analysis - Indication of wet very stiff green sandy clay.
12 12.0 . 11" RECOVERY
7| 120 5 Wet stiff green fine to coarse sandy clay wi/trace of gravel. A-6(0)
6
14.0' 18" RECOVERY
8 | 140 3 Wet medium dense orangish green mottled clayey fine to coarse sand w/ | A-2-7(0)
15 A some gravel.
16.0' 14" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Silt

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta. 587+00, 95.00' Rt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 1T1-25

Boring Surface Elev.: +68.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/13/2009 14.0 12.0 10.4
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

Driller: Dave Burt )
Helpers: D.Zmijewski
D(?tp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
7/13/09 [ 1 0.5 4 Moist firm gray clayey silt w/some fine sand, trace of coarse sand. A-4(4) [Cultivateg
4 Soil - 8".
2.0 12" RECOVERY
2 20 3 Moist stiff orange fine sandy silt w/some clay, trace of coarse sand. A-4(1)
3 ;
4.0 18" RECOVERY
3 40 : Moist stiff orange fine sandy silt w/trace of coarse sand. A-4(0)
:
6 6.0’ 24" RECOVERY,
4 6.0 g Moist very stiff brownish gray mottled fine sandy silt and clay w/some A-6(3) |USDA
1 coarse sand‘and gravel. Classifical
- Sandy
8.0' 24" RECOVERY Clay
5 8.0 3 Moist stiff brown fine sandy clay w/some coarse sand, trace of gravel. A-7-6(2) [ILoam.
9 2
10.0' 15" RECOVERY
6 | 100 3 Wet stiff brown fine sandy clay w/some coarse sand, trace of gravel. A-7-5(18)
;
12 12.0 20" RECOVERY
7 120 4 Wet loose orange silty coarse to fine sand w/trace of gravel. A-2-4(0)
;
14.0 18" RECOVERY
8 | 140 2 Wet medium dense orangish brown mottled silty coarse to fine sand w/ A-2-4(0)
15 : trace of gravel.
16.0' 18" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity

i clay

Silty sand

Clayey sand

High plasticity
clay

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1

Contract: 2s-113-01

Boring Location: sta 593+00, 108.00' Lt. C.L.

Boring Surface Elev.: +69.2

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
7/14/2009

Time

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

Depth of Hole
16.0

16.0

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11126

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

Depth of Casing Depth of Water
14.0

Dry
Ft.; Dia. U-Sample Boring: Ft.
; No.of: U-Samples:
Ft.; Core Drilling in Rock: Ft.

Elev. of Water

14.0

Driller: Dave Burt
Helpers: J. Williams
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/14/09 | 1 0.5 2 Moist stiff brown clayey silt w/trace of fine to coarse sand. A-4(8) |Cultivated
4 Soil - 5".
2.0 17" RECOVERY
2 2.0 ; : Moist stiff brown silt w/some clay, trace of fine to coarse sand. A-4(2)
3 1 1
Y
4.0 f 15" RECOVERY
3 40 : Moist medium dense tan silty fine to coarse sand wi/trace of clay and A-2-4(0) |USDA
g gravel. Classifical
- Loamy
6 6.0' 18" RECOVERY Sand.
4 6.0 s Moist medium dense brownish orangesilty fine sand w/some gravel and | A-2-4(0)
! coarse sand-
8.0’ 18" RECOVERY
5 8.0 o Wet very stiff brown coarse to fine sandy clay wi/trace of gravel. A-7-5(3)
9 Y
10.0' 15" RECOVERY
6 | 100 s Wet very stiff brown fine sandy clay w/some coarse sand, trace of gravel. | A-7-5(6)
I
12 12.0' 17" RECOVERY
7| 120 3 Wet loose brown clayey coarse to fine sand wi/trace of gravel. A-2-7(1)
:
14.0' 19" RECOVERY
8 | 140 3 Wet loose brown clayey coarse to fine sand wi/trace of gravel. A-2-7(1)
15 2
16.0' 22" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

WA Silty low plasticity
/| clay

Silty sand

Silt

Notes:

1. Exploratory borings were drilled on 7/14/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-27
Contract: 28-113-01
Boring Location: sta 598+00, 96.00' Rt. C.L.
Boring Surface Elev.: +721 Reference:
Wt. of Casin? Hammer: Average Fall: IN.
Wt. of Sample Hammer: 140 Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/14/2009 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/14/09 [ 1 0.5 : A : -: Moist very stiff brown clayey.silt w/trace of fine to coarse sand. A-4(3) |Topsoil -
8 L/ ) / 5"
P ’
2.0’ iy 15" RECOVERY
2 20 1 Moist very stiff brown silt w/some fine sand, trace of clay and coarse A-4(1)
3 = sand.
3.5 18" RECOVERY
2A | 135 ¥ Moist medium dense brown silty fine sand w/some coarse sand. A-2-4(0)
3 Xl 2 6" RECOVERY A-6(6)
4.0 s Wet stiff grayish orange mottled clay w/some fine sand, trace of coarse
sand and gravel.
6 6.0’ 22" RECOVERY.
4 6.0 ) Moist very stiff grayish orange mottled fine sandy clay w/some coarse A-6(6)
16 sand, trace'of gravel.
8.0’ 20" RECOVERY
5 8.0 10 Moist medium dense white silty fine sand wi/trace of clay and coarse sand.| A-2-4(0) |[USDA
9 12 Classifical
- Sandy
10.0' 20" RECOVERY Loam.
6 | 100 s Moist medium dense orangish gray coarse sand w/some silt and fine sand,| A-1-b
g trace of gravel.
12 12.0' 16" RECOVERY
7 120 P Moist dense orangish tan coarse sand and gravel w/some silt and fine A-1-b
b sand.
14.0' 16" RECOVERY
8 | 140 8 Wet dense brownish red clayey coarse sand w/some fine sand and gravel. | A-2-5(0)
15 16
16.0' 19" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Silt

Silty sand

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 7/14/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-28
Contract: 28-113-01
Boring Location: sta 603+00, 119.00' Lt. C.L.
Boring Surface Elev.: +754 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/13/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/13/09 [ 1 0.5 ¢ Moist stiff brown clayey silt w/trace of fine sand and gravel. A-4(6) |Topsoil -
5 5||.
2.0’ 14" RECOVERY
2 20 i Moist stiff brown clayey silt w/trace of fine sand. A-4(9)
3 8
4.0’ 197 RECOVERY
3 40 : Moist stiff brown clayey silt w/some fine sand, trace of coarse sand. A-4(6)
5
6 6.0' 17" RECOVERY,
4 6.0 S Moist stiff orangish gray mottled clay-w/some fine to coarse sand, trace of| A-6(6)
B gravel.
8.0’ 22" RECOVERY
5 8.0 S Moist stiff orangish gray mottled fine to coarse sandy clay w/trace of A-6(6)
9 g gravel.
10.0' 22" RECOVERY
6 | 100 13 Moist very stiff orangish gray mottled fine to coarse sandy clay w/trace of| A-6(4)
13 gravel.
12 12.0' 20" RECOVERY
7 12.0 g Moist very stiff brownish green fine sandy clay w/some coarse sand and | A-7-5(4)
10 gravel.
14.0' 15" RECOVERY
8 | 140 1 Moist very stiff brownish green fine sandy clay w/some coarse sand, trace| A-7-5(4)
15 13 of gravel.
16.0' 23" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11129
Contract: 28-113-01
Boring Location: sta 608+00, 89.00' Rt. C.L.
Boring Surface Elev.: +76.97 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/14/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/14/09 [ 1 0.5 g Moist stiff brown clayey silt w/some fine sand, trace of coarse sand. A-4(6) |Topsoil -
7 6".
2.0’ 13" RECOVERY
2 20 : Moist medium dense brown fine to coarse sand w/some silt. A-2-4(0)
3 180
4.0’ 21'' RECOVERY
3 40 : Moist firm tan and gray clayey silt w/some fine sand, trace of coarse sand.| A-4(6)
:
6 6.0' 20" RECOVERY.
4 6.0 4 Moist stiff tan and orange slightly mottled clay w/some fine sand, trace of | A-6(14)
£ coarse sand-
8.0’ 22" RECOVERY
5 8.0 Moist stiff orange fine sandy silt w/some coarse sand, trace of gravel. A-4(0)
9
10.0' 20" RECOVERY
6 | 100 Moist medium dense orange silty fine sand w/trace of coarse sand and A-2-4(0)
gravel.
12 12.0' 19" RECOVERY
7 %gg No Sieve Analysis - Indication of moist medium dense orangish gray
Ao mottled sand w/some clay. A-2-4(0)
: 3" RECOVERY
14.0 Moist medium dense brown silty fine sand w/some coarse sand, trace of
8 | 140 gravel. 1-
16" RECOVERY A-1-b
15 Moist medium dense brown coarse sand and gravel w/some fine sand,
mo - trace of silt.
16.00 |  Jaman 19" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 7/14/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta 613+00, 129.00' Lt. C.L.

Boring Surface Elev.: +711

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11130

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

14.0

Ft.

Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/13/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring:
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock:

Boring Contractor: Walton Corporation

Ft.

Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/13/09 [ 1 0.5 3 ,-::,-: Moist firm brown clayey fine.sandy silt w/some coarse sand, trace of A-4(1) |[Topsoil -
4 WA gravel: 6".
A
2.0 bl 13" RECOVERY
2 20 3 Moist firm brown clayey silt w/some fine to coarse sand, trace of gravel. | A-4(6)
3
3 3
4.0 16" RECOVERY
3 40 : Moist firm brown silt w/some fine to coarse sand and clay, trace of gravel| A-4(4) |USDA
4 Classifical
- Loam.
6 6.0’ 20" RECOVERY,
4 6.0 2 Moist medium dense brownish red silty coarse to fine sand w/trace of A-2-4(0)
/ gravel.
8.0’ 20" RECOVERY
5 8.0 3 Wet medium dense brownish red silty coarse to fine sand w/trace of A-2-4(0)
9 6 gravel.
10.0' 14" RECOVERY
6 | 100 : Wet medium dense brownish red silty fine to coarse sand. A-2-4(0)
190
12 12.0 21" RECOVERY
7 120 3 Wet loose brownish gray mottled silty coarse to fine sand w/trace of A-2-4(0)
3 gravel.
14.0 16" RECOVERY
8 | 140 4 Wet medium dense brownish gray mottled fine to coarse sand w/some A-2-4(0)
15 s silt, trace of gravel.
16.0' 20" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Silty sand

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta. 618+00, 210.00' Lt. C.L.

Boring Surface Elev.: +s7.8

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/13/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring:
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock:

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 1T1-31

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

Ft.
Ft.

14.0

Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/13/09 | 1 0.5 4 Moist firm brown clayey silt w/trace of fine to coarse sand and gravel. A-4(8) |Topsoil -
4 5||.
2.0 14" RECOVERY
2 2.0 : Moist stiff brown clayey silt w/trace of fine to coarse sand. A-4(8)
3 :
4.0 18" RECOVERY
3 40 : Moist stiff brownish gray silt w/some clay and fine sand, trace of coarse A-4(3)
: sand and gravel.
6 6.0’ 19" RECOVERY,
4 6.0 2 Moist stiff brown silt w/some clay and'fine sand, trace of coarse sand. A-4(4)
:
8.0’ 21" RECOVERY
5 8.0 : Moist stiff brown clayey fine sandy silt w/some coarse sand and gravel. A-4(1)
9 7
10.0' 17" RECOVERY
6 | 100 : Moist very stiff orange fine sandy silt w/some coarse sand and clay. A-4(0) |USDA
VR ¢ Classifical
- Sandy
12 12.0 19" RECOVERY Loam.
7| 120 2 Moist medium dense orange silty fine sand w/some coarse sand, trace of | A-2-4(0)
8 gravel.
14.0' 18" RECOVERY
8 | 140 g Moist medium dense orange coarse to fine sand w/some silt, trace of A-1-b
15 13 gravel.
16.0' 18" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
,2/’ Silty low plasticity
i clay

Clayey sand

Poorly graded clayey
silty sand

\
AAINTAN

Silty sand

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1

Contract: 28-113-01
Boring Location: sta. 619+00, 70.00' Rt. C.L.

Boring Surface Elev.: +76.25

Wt. of Casin? Hammer:

Wt. of Sample Hammer: 140

Type of:  D-Sampler:  Split Barrel
S-Sampler:
U-Sampler:
Core Bit:

Casing Size: 31/4 Inc

Hollow Stem Auger:

Water Level Readings

Date Time

hes

Depth of Hole

7/13/2009 16.0

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

16.0

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11132

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

Depth of Water Elev. of Water

Depth of Casing
14.0 Dry

Ft.;
; No. of:
Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:

Ft.
Ft.

14.0

Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/13/09 | 1 0.5 3 Wl Moist soft brown clayey fine sandy silt w/some coarse sand, trace of A-4(2) |Topsoil -
2 A "
LA gravel. 5".
A
2.0 bl 12" RECOVERY
f / . - . -
2 2.0 : :.f:,, Moist stiff brown clayey silt w/some coarse to fine sand, trace of gravel. A-4(3)
5 /
3 1
'4/4
7| LY
4.0 [l 18" RECOVERY
3 40 e g Moist medium dense brown clayey fine to coarse sand w/some gravel. A-2-4(0)
6 b
6 .J
6 6.0 19" RECOVERY,
4 6.0 2 Moist medium dense brown coarse to-fine sand w/some silt, trace of clay | A-2-4(0)
3 and gravel:
8.0’ 20" RECOVERY
5 8.0 5 Moist medium dense brown silty fine sand w/some coarse sand, trace of | A-2-4(0)
9 : gravel.
10.0' 19" RECOVERY
6 | 100 H Moist medium dense brown fine to coarse sand w/some silt, trace of A-2-4(0)
o gravel.
12 12.0' 17" RECOVERY
7 120 M Moist medium dense brown silty gravel and fine sand w/some coarse A-1-b
12 sand.
14.0' 17" RECOVERY
8 | 140 1 Wet medium dense orangish black silty coarse to fine sand w/trace of A-2-4(0)
15 u gravel.
16.0' 18" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

%%

Poorly graded clayey
silty sand

Silty sand

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1

Contract: 2s-113-01

Boring Location: sta 623+00, 90.00' Lt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11133

Boring Surface Elev.: +76.4 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/13/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/13/09 [ 1 0.5 4 Moist firm brown clay w/trace.of fine to coarse sand. A-6(11) |[Topsoil -
3 5||.
2.0’
2 20 3 : Moist stiff brown fine sandy silt w/some clay and coarse sand, trace of A-4(2)
3 s A-—gravel:
v
/
4.0’
3 40 : Moist stiff tan clay w/some fine sand, trace of coarse sand and gravel. A-6(13)
8
6 6.0’
4 6.0 g Moist very stiff orange fine sandy clay w/some coarse sand and gravel. A-6(4)
s
8.0’
5 8.0 2 Moist medium dense orange silty fine to coarse sand w/trace of clay and | A-2-4(0) [USDA
9 e gravel. Classifical
- Sandy
10.0' Loam
6 | 100 12 Moist medium dense tan coarse to fine sand w/some silt and gravel. A-1-b
:
12 12.0'
7 120 10 Moist medium dense tan coarse to fine sand w/some silt and gravel. A-2-4(0)
t
14.0'
8 | 140 n Moist dense brown clayey coarse sand and gravel w/some fine sand. A-2-6(0)
15 %
16.0'
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
,2/’ Silty low plasticity
i clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta 623+00, 283.00'Rt. C.L.

Boring Surface Elev.: +76.1

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time Depth of Hole
7/14/2009 16.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0

No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: 17134

Reference:

Average Fall: IN.

Average Fall: 30 IN.

O.D. of Sampler: 2 IN.

O.D. of Samp. Tube: IN.

0O.D. of Samp. Tube: IN.

0O.D. of Rock Core: IN.

From Depth of: To:

From Depth of: 0.0 To: 14.0

Depth of Casing
14.0

Ft.;
; No. of:
Ft.;

Core Drilling in Rock:

Depth of Water
Dry

Elev. of Water

Dia. U-Sample Boring: Ft.
U-Samples:

Ft.

PAGE10F1

Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/14/09 [ 1 0.5 3 ,-::,-: Moist frim brown clayey silt wi/trace of fine to coarse sand. A-4(4) |Topsoil -
4 gl 5"
2.0 iy 14" RECOVERY
2 20 S Moist very stiff brown clayey silt w/trace of fine to coarse sand. A-4(7)
3 5
4.0 20" RECOVERY
3 40 4 Moist medium dense orange clayey fine to coarse sand w/trace of gravel. | A-2-6(0)
:
6 6.0’ 19" RECOVERY,
4 6.0 3 Moist stiff orange fine to coarse sandy clay, w/trace of gravel. A-6(5)
:
8.0’ 18" RECOVERY
5 8.0 3 Moist loose orange silty fine sand witrace of clay, coarse sand and gravel.| A-2-4(0) |USDA
9 S Classifical
- Sandy
10.0' 16" RECOVERY Loam
6 | 100 3 Moist loose orange silty fine sand. A-2-4(0)
5
12 12.0 18" RECOVERY
7 120 6 Moist stiff orange fine sandy silt. A-4(0)
:
14.0 19" RECOVERY
8 | 140 1 Moist medium dense brownish red coarse to fine sand w/some silt and A-1-b
15 u gravel.
16.0' 13" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor:

Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta. 628+00, 85.00' Rt. C.L.

Boring Surface Elev.: +753

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time Depth of Hole
7/14/2009 16.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0

No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: 11135

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To: 14.0
Depth of Casing Depth of Water Elev. of Water
14.0 0.0

Ft.;
; No. of:
Ft.;

Core Drilling in Rock:

Dia. U-Sample Boring: Ft.
U-Samples:

Ft.

PAGE10F1

Driller: Jason Truver
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/14/09 | 1 0.5 3 Moist firm brown clayey silt w/trace of fine sand. A-4(7) |Topsoil -
4 5||.
2.0 13" RECOVERY
2 20 : Moist very stiff brown clayey silt w/some fine sand, trace of coarse sand | A-4(4)
3 S and gravel.
4.0 18" RECOVERY
3 40 : Moist medium dense orange clayey coarse to fine sand w/trace of gravel. | A-2-6(0)
8
6 6.0’ 19" RECOVERY,
4 6.0 M Moist medium dense orange coarse sand w/some silt and fine sand, trace | A-1-b |[USDA
2 of‘graveland clay. Classifica
- Sand
8.0’ 21" RECOVERY
5 8.0 4 Moist medium dense orange silty fine to coarse sand wi/trace of gravel. A-2-4(0)
9 e
10.0' 20" RECOVERY
6 | 100 s Moist medium dense orange silty fine sand w/some coarse sand, trace of | A-2-4(0)
1 gravel.
12 12.0 16" RECOVERY
7 12.0 ) Moist hard brownish red fine sandy clay w/some coarse sand, trace of A-7-5(6)
1 gravel.
14.0 19" RECOVERY
8 | 140 1 Moist medium dense greenish red silty fine to coarse sand wi/trace of A-2-4(0)
15 n gravel.
16.0' 18" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor:

Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 7/14/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11136
Contract: 28-113-01
Boring Location: sta 628+00, 458.00' Lt. C.L.
Boring Surface Elev.: +77.3 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/15/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/15/09 [ 1 0.5 3 Moist firm brown clayey silt w/trace of fine to coarse sand. A-4(9) |[Topsoil -
4 7||.
2.0’ 12" RECOVERY
2 20 4 Moist stiff brown clayey silt w/trace of fine to coarse sand. A-4(9)
3 8
4.0’ 16" RECOVERY
3 40 5 Moist very stiff brown coarse to fine snady clay w/trace of gravel. A-6(1)
180
6 6.0’ 20" RECOVERY,
4 6.0 o MOist medium dense brown clayey fine to coarse sand w/some silt, trace | A-2-4(0) |USDA
/ i of gravel. Classifical
- Sandy
8.0’ 21" RECOVERY Loam
5 8.0 3 Moist medium dense brown silty fine sand w/trace of coarse sand. A-2-4(0)
9 e
10.0' 20" RECOVERY
6 | 100 2 Moist medium dense brown silty fine sand w/trace of coarse sand. A-2-4(0)
195
12 12.0' 22" RECOVERY
7 120 : Moist medium dense brownish red clayey coarse to fine sand wi/trace of | A-2-5(0)
1 gravel.
14.0' 17" RECOVERY
8 | 140 : Wet medium dense brownish red clayey coarse to fine sand wi/trace of A-2-7(0)
15 H gravel.
16.0' 20" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Poorly graded clayey
silty sand

=~
N >
AN

Silty sand

Notes:

1. Exploratory borings were drilled on 7/15/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11137
Contract: 28-113-01
Boring Location: sta 633+00, 89.00' Lt. C.L.
Boring Surface Elev.: +706 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/15/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/15/09 [ 1 0.5 A Moist firm brown clayey silt w/trace of fine sand and gravel. A-4(8) |[Topsoil -
4 5",
2.0’ 13" RECOVERY
2 20 4 Moist stiff brown clayey silt w/trace of fine to coarse sand. A-4(9)
3 160
4.0’ 20" RECOVERY
3 40 M Moist stiff brownish green clay w/some gravel and fine to coarse sand. A-7-6(8)
:
6 6.0' 18" RECOVERY,
4 6.0 g Moist very stiff brownish green silty fine sandy clay wi/trace of coarse A-7-6(10) | USDA
1 sand. Classifical
- Clay
8.0’ 21" RECOVERY
5 8.0 6 Moist medium dense greenish orange clayey fine to coarse sand w/trace | A-2-7(0)
9 : of gravel.
10.0' 16" RECOVERY
6 | 100 : Moist very stiff greenish orange clayey coarse sandy silt w/some fine sand  A-5(1)
4 and gravel.
12 12.0' 22" RECOVERY
7 120 3 Wet loose orange coarse to fine sand w/some silt, trace of gravel. A-1-b
8
14.0' 20" RECOVERY
8 | 140 : Wet medium dense orange clayey coarse to fine sand wi/trace of gravel. A-2-7(0)
15 1
16.0' 21" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Silty sand

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 7/15/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11138
Contract: 28-113-01
Boring Location: sta. 633+00, 436.00' Rt. C.L.
Boring Surface Elev.: +745 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/17/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/17/09 | 1 0.5 2 Moist stiff brown clayey silt w/trace of fine sand. A-4(10) |Topsoil -
5 7||.
2.0’ 13" RECOVERY
2 20 S Moist stiff brown clayey silt w/trace of fine to coarse sand. A-4(7)
3 8
4.0’ 14 RECOVERY
3 40 3 Moist stiff brown clayey fine andy silt w/some coarse sand, trace of A-4(2)
s gravel.
6 6.0’ 17" RECOVERY,
4 6.0 s Moist medium dense orange coarse sand w/some silt and fine sand, trace | A-1-b
3 of gravel.
8.0’ 18" RECOVERY
5 8.0 3 Moist medium dense orange gravel and coarse to fine sand w/some silt, A-1-b |USDA
9 s trace of clay. Classifical
- Loamy
10.0' 19" RECOVERY Sand
6 | 100 R Moist dense brown gravel and coarse sand w/some silt and fine sand. A-1-b  |Pulverize
= gravel in
tip of
12 12.0' 12" RECOVERY spoon.
7 120 A Wet stiff green coarse to fine sandy clay wi/trace of gravel. A-7-5(4)
2
14.0' 16" RECOVERY
8 | 140 3 Wet medium dense brown coarse to fine sand w/some silt, trace of gravel.| A-1-b
15 ;
16.0' 13" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Notes:

1. Exploratory borings were drilled on 7/17/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 17139
Contract: 28-113-01
Boring Location: sta. 638+00, 104.00'Rt. C.L.
Boring Surface Elev.: +66.9 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: 0O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/16/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/16/09 | 1 0.5 6 Moist stiff clayey silt w/some.gravel, trace of fine to coarse sand. A-4(7) |Topsoil -
6 6".
2.0’ 12" RECOVERY
2 20 e Moist very stiff brown clayey silt w/trace of fine to coarse sand. A-4(9)
3 191
4.0’ 18" RECOVERY
3 40 : Moist stiff brownish orange mottled clayey silt w/trace of fine to coarse A-4(7) |USDA
: sand. Classifical
- Silt
6 6.0’ 20" RECOVERY,
4 6.0 5 wd  Moist dense brown clayey gravel w/some coarse sand, trace of fine sand. | A-1-b [Pulverize
12 gravel in
tip of
8.0’ 8" RECOVERY spoon.
5 8.0 3 Moist medium dense greenish orange clayey gravel and fine sand w/some | A-2-6(0)
9 / silt and coarse sand.
10
10.0' 17" RECOVERY
6 | 100 e Moist medium dense orange coarse to fine sand and gravel w/some silt. A-1-b
¥
12 12.0' 17" RECOVERY
7 120 3 Wet loose orange silty coarse to fine sand w/some gravel. A-2-4(0)
3
14.0' 21" RECOVERY
8 | 140 12 Wet medium dense brown coarse sand and gravel w/some coarse sand A-1-b
15 5 and silt.
16.0' 20" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Silty clayey gravel

Silty sand

Notes:

1. Exploratory borings were drilled on 7/16/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11140
Contract: 28-113-01
Boring Location: sta. 638+00, 164.00' Lt. C.L.
Boring Surface Elev.: +705 Reference:
Wt. of Casin? Hammer: Average Fall: IN.
Wt. of Sample Hammer: 140 Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. of Sampler: 2 IN.
S-Sampler: O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. of Samp. Tube: IN.
Core Bit: O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/16/2009 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/16/09 | 1 0.5 z Moist stiff brown clayey silt w/trace of fine sand. A-4(10) |Topsoil -
7 7"
2.0’ 11" RECOVERY
2 20 . fl Moist firm brown silt w/some clay, trace of fine sand. A-4(4)
3 é W
V
/| V
4.0’ e 19" RECOVERY
3 40 3 } Moist medium dense brown clayey gravel w/some coarse to fine sand. A-2-4(0)
15 e
6 6.0’ 16" RECOVERY,
4 6.0 3 Moist medium dense tan gravel and coarse to fine sand w/some silt, trace | A-1-b |USDA
13 ofclay. Classifical
- Sandy
8.0’ 14" RECOVERY Loam
5 8.0 A Moist medium dense orangish green clayey fine sand w/some coarse sand | A-2-7(1)
9 8 and gravel.
10.0' 13" RECOVERY
6 | 100 8 Moist medium dense orangish green clayey gravel and fine sand w/some | A-2-7(1)
g coarse sand.
12 12.0' 20" RECOVERY
7 120 3 Wet medium dene orange silty coarse to fine sand and gravel. A-1-b
g
14.0' 16" RECOVERY
8 | 140 A Wet medium dense orange silty coarse to fine sand and gravel. A-1-b
15 .
16.0' 13" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

1 Silty low plasticity
/| clay

f Poorly graded clayey
pkese’d silty sand

Silty sand

Notes:

1. Exploratory borings were drilled on 7/16/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-41
Contract: 28-113-01
Boring Location: sta. 643+00, 126.00' Lt. C.L.
Boring Surface Elev.: +66.8 Reference:
Wt. of Casin? Hammer: Average Fall: IN.
Wt. of Sample Hammer: 140 Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/16/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/16/09 | 1 0.5 2 Moist stiff brown clayey silt w/trace of fine to coarse sand. A-4(7) |Topsoil -
6 5||.
2.0’ 15" RECOVERY
2 20 s Moist very stiff brown clayey coarse sandy silt w/some fine sand and A-4(2) |USDA
3 10 gravel: Classifical
- Loam
4.0’ 17! RECOVERY _
3 40 - No Sieve Analysis - Indication of moist dense brown silty sand wi/trace of Piece O_f
%g gra\/eL graVEl n
tip of
6 6.0 3" RECOVERY spoon.
4 6.0 1 No Sieve Analysis - Indication of moist medium dense brown silty sand Piece O_f
i3 witrace ofgravel. gravel in
tip of
8.0’ 2" RECOVERY spoon.
5 8.0 3 Wet medium dense orange fine to coarse sand w/some silt, trace of gravel.| A-2-4(0)
9 e
10.0' 15" RECOVERY
6 | 100 s Wet medium dense orange clayey coarse to fine sand w/some gravel. A-2-7(1)
8
12 12.0' 17" RECOVERY
7 120 3 Wet medium dense orange silty coarse to fine sand w/some gravel. A-1-b
7
14.0' 20" RECOVERY
8 | 140 3 Wet medium dense orange silty coarse to fine sand w/some gravel. A-2-4(0)
15 g
16.0' 22" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

R Poorly graded sand
il with silt

Silty sand

Notes:

1. Exploratory borings were drilled on 7/16/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11142
Contract: 28-113-01
Boring Location: sta 648+00, 111.00' Rt. C.L.
Boring Surface Elev.: +62.79 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/16/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/16/09 | 1 0.5 u Moist hard brown clayey gravelly silt w/trace of fine to coarse sand. A-4(1) |Topsoil -
22 6".
2.0’ 10" RECOVERY
2 20 O Moist dense brown clayey gravel w/some fine to coarse sand. A-2-4(0)
3 e |
4.0 137 RECOVERY
3 40 = Moist medium dense orangish brown clayey gravel and fine'sand w/some | A-2-7(1)
) coarse sand.
6 6.0’ 16" RECOVERY,
4 6.0 1 Wet medium dense orange clayey gravel and fine sand w/some coarse A-2-7(0)
1 sand.
8.0’ 15" RECOVERY
5 8.0 1 Wet very stiff orange coarse to fine sandy clay wi/trace of gravel. A-7-5(2)
9 2
10.0' 4" RECOVERY
6 | 100 4 Wet medium dense orange silty coarse to fine sand wi/trace of gravel. A-2-4(0)
8
12 12.0' 17" RECOVERY
7 12.0 3 Wet mediumd ense orange silty coarse sand and gravel w/some fine sand.| A-1-b
7
14.0' 10" RECOVERY
8 | 140 s Wet medium dense orange silty coarse to fine snad w/some gravel. A-2-4(0)
15 7
16.0' 18" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

s Clayey sand

Poorly graded clayey
silty sand

\
AAINTY

Silty sand

Notes:

1. Exploratory borings were drilled on 7/16/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1

Contract: 2s-113-01

Boring Location: sta. 653+00, 100.00' Lt. C.L.

Boring Surface Elev.: +648

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
7/17/2009

Time

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

Depth of Hole
16.0

16.0

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 17143

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

Depth of Casing Depth of Water
14.0

Dry

Ft.;
; No. of:
Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:

14.0

Elev. of Water

Ft.
Ft.

Driller: Dave Burt
Helpers: J. Lafferty
D(?tp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
71709 | 1 | 0¥ : Moist stiff brown clayey silt w/trace of fine to coarse sand. A-4(8) |Topsoil -
5 7
2.0 12" RECOVERY
2| 20 H Moist stiff brown clayey silt w/some fine sand, trace of coarse sand and A-4(6)
7
3 6 gravel:
4.0 20" RECOVERY
3 40 2 Moist stiff brown silty clay w/some fine sand, trace of coarse sand and A-6(9) |USDA
2 gravel. Classifica
- Clay
6 6.0’ 18" RECOVERY: Loam
4 6.0 2 Wet stiff brown fine sandy clay w/some coarse sand, trace of gravel. A-7-5(7)
5
8.0’ 17" RECOVERY
5| 80 ; Wet stiff orangish green coarse sandy clay w/some fine sand, trace of A-7-5(5)
5
9 H gravel.
10.0' 12" RECOVERY
6 | 100 H Wet medium dense orangish brown silty coarse sand w/some fine sand A-2-4(0)
: and gravel.
12 12.0 18" RECOVERY
7| 120 : Wet loose orangish brown silty coarse to fine sand wi/trace of gravel. A-2-4(0)
5
14.0 19" RECOVERY
8 | 140 : Wet medium dense brownish orange silty coarse to fine sand wi/trace of | A-2-4(0)
15 5 gravel.
16.0' 18" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Silty sand

Notes:

1. Exploratory borings were drilled on 7/17/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 17144
Contract: 28-113-01
Boring Location: sta. 658+00, 98.00' Rt. C.L.
Boring Surface Elev.: +56.2 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/17/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Laffertty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
717109 | 1 0.5 H Moist stiff brown clayey silt wi/trace of fine to coarse sand and gravel. A-4(7) |Topsoil -
8 5",
2.0’ 13" RECOVERY
2 20 S Moist very stiff brown clayey silt w/some fine to coarse sand, trace of A-4(4)
3 3.0 gravel:
2A 3.0 %g 10" RECOVERY A-1-b
40 Moist medium dense brown coarse to fine sand w/some gravel and silt.
3 = - 12" RECOVERY. LD
' 8 Moist medium dense brown coarse to fine sand and gravel w/some silt. T
9
6 6.0’ 18" RECOVERY,
4 6.0 6 Moist medium dense brown fine to coarse sand w/some silt, trace of A-2-4(0) |USDA
3 gravel and-clay. Classifical
- Sand
8.0’ 18" RECOVERY
5 8.0 S Moist medium dense brownish orange silty coarse to fine sand wi/trace of | A-2-4(0)
9 10 gravel.
10.0' 15" RECOVERY
6 | 100 6 Wet medium dense brownish orange silty coarse to fine sand w/trace of | A-2-4(0)
2 gravel.
12 12.0' 18" RECOVERY
7 120 3 Wet loose orangish brown silty fine to coarse sand wi/trace of gravel. A-2-4(0)
:
14.0' 15" RECOVERY
8 | 140 3 Wet loose orangish brown silty fine to coarse sand wi/trace of gravel. A-2-4(0)
15 e
16.0' 20" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Notes:

1. Exploratory borings were drilled on 7/17/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11145
Contract: 28-113-01
Boring Location: sta. 663+00, 105.00' Lt. C.L.
Boring Surface Elev.: +505 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/17/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7709 1) 05 5 W Moist very stiff brown clayey:silt witrace of fine to coarse sand and A-4(5) |Topsoil -
2 Wl gravel, 5"
A
2.0 bl 13" RECOVERY
2 20 g Moist very stiff orange fine sandy clay w/trace of coarse sand and gravel. | A-6(8)
3 191
4.0’ 17! RECOVERY
3 40 9 Moist medium dense brown coarse to fine sand w/some gravel and silt. A-1-b
o
6 6.0’ 18" RECOVERY,
4 6.0 S Moist medium dense orange fine to coarse sand w/some silt and gravel, | A-2-4(0) [USDA
8 trace of clay. Classifical
- Sand
8.0’ 16" RECOVERY
5 8.0 3 Wet loose brownish orange silty fine to coarse sand wi/trace of gravel. A-2-4(0)
9 H
10.0' 19" RECOVERY
6 | 100 3 Wet loose brown fine to coarse sand w/some silt, trace of gravel. A-2-4(0)
5
12 12.0' 19" RECOVERY
7 120 4 Wet medium dense brown fine to coarse sand w/some silt, trace of gravel.| A-2-4(0)
8
14.0' 23" RECOVERY
8 | 140 g Wet medium dense brownish orange fine to coarse sand w/some silt, trace| A-2-4(0)
15 g of gravel.
16.0' 22" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Silty sand

Notes:

1. Exploratory borings were drilled on 7/17/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta. 673+00, 98.00' Rt. C.L.

Boring Surface Elev.: +616

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 17146

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

14.0

Ft.

Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/21/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring:
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock:

Boring Contractor: Walton Corporation

Ft.

Driller: Bill Holden
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
721109 | 1 1.0 ! Moist stiff orange clayey silt w/trace of gravel and fine to coarse sand. A-4(7) |Cultivated
2.0 12" RECOVERY Soil -
2 20 8 Moist very stiff orange gravelly clay w/some coarse sand, trace of fine A-6(3) [l12".
3 1 sand.
4.0 16" RECOVERY
3 4.0 S Moist medium dense orange clayey gravel and coarse sand wi/trace of fine| A-2-6(1)
5 sand.
6 6.0’ 16" RECOVERY
4 6.0 g Moist medium dense orange clayey gravel w/some‘coarse sand, trace of | A-2-6(0)
14 H
30 fine sand.
8.0’ 12" RECOVERY
5 8.0 . MOist medium dense orange coarse to fine sand and gravel w/some silt. A-1-b
9 5
10.0' 17" RECOVERY
6 | 100 w Moist loose orange silty fine sand w/some coarse sand, trace of gravel. A-2-4(0)
4
4
12 12.0' 24" RECOVERY
7| 120 2 Moist medium dense orange coarse to fine sand and gravel w/some silt. A-1-b
9
10
14.0' 20" RECOVERY
8 | 140 2 Moist medium dense orange coarse to fine snad w/some gravel, trace of A-1-b
15 6 silt.
16.0' 22" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Clayey sand

Silty sand

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 7/21/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta. 678+00, 110.00' Lt. C.L.

Boring Surface Elev.: +627

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11147

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

14.0

Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/7/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

Driller: Bill Holden
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
76109 | 1 0.5 4 Moist stiff brown clay w/trace.of fine to coarse sand and gravel. A-6(12) |[Topsoil -
7 7||.
2.0 12" RECOVERY
2 20 8 Moist very stiff brown clayey silt w/trace of fine to coarse sand. A-4(8)
3 190
4.0 16" RECOVERY
3 40 . Moist stiff brown clay w/some fine to'coarse sand, trace of gravel. A-6(7)
7
6
6 6.0’ 18" RECOVERY,
4 6.0 : Moist stiff brown clay w/some fine to-Coarse sand and gravel. A-6(8)
6
8
8.0’ 17" RECOVERY
5 8.0 s Moist medium dense brown silty coarse sand w/some fine sand, trace of A-1-b
9 5 gravel.
10.0' 19" RECOVERY
6 | 100 A Moist medium dense brown coarse to fine sand w/some gravel and silt. A-1-b
9
9
12 12.0 21" RECOVERY
7 120 g Moist medium dense brown fine to coarse sand w/some silt, trace of A-2-4(0)
o gravel.
14.0 18" RECOVERY
8 | 140 8 Moist medium dense brown fine to coarse sand w/some gravel and silt. A-2-4(0)
15 :
16.0' 10" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Notes:

1. Exploratory borings were drilled on 7/6/2009 using a 3 1/4- inch diameter hollow
stem auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta. 683+00, 91.00' Rt. C.L.

Boring Surface Elev.: +447

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/6/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring:
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock:

Boring Contractor: Walton Corporation

Driller: Bill Holden
Helpers: T. Kane

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11148

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

Ft.
Ft.

14.0

D(vaf\tp)th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
76109 | 1 0.5 1 Moist medium.dense gravel w/some fine to coarse sand and silt. A-1-b | Cultivated
17 Soil - 6".
2.0 14" RECOVERY
2 20 s Moist medium dense orange fine to coarse sand w/some silt, trace of A-2-4(0)
3 s gravel:
4.0 16" RECOVERY
3 40 . Moist medium dense orange silty coarse to fine sand wi/trace of gravel. A-2-4(0)
7
6
6 6.0’ 18" RECOVERY,
4 6.0 6 Moist medium dense orange fine to coarse sand w/some silt, trace of A-2-4(0)
3 gravel.
8.0’ 14" RECOVERY
5 8.0 6 Moist medium dense orange coarse sand w/some fine sand, trace of silt, A-1-b |USDA
9 z gravel and clay. Classifica
- Sand
10.0' 16" RECOVERY
6 | 100 : Moist medium dense orange coarse sand w/some fine sand and silt, trace | A-1-b
10 of gravel.
12 12.0' 15" RECOVERY
7 120 o Moist medium dense brown coarse sand and gravel w/some fine sand, A-1-b
s trace of silt.
14.0 14" RECOVERY
8 | 140 1 No Sample Recovery Gravel
15 2L blocking
spoon.
16.0' 0" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

R Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 7/6/2009 using a 3 1/4- inch diameter hollow
stem auger. Rig is a Truck CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 17149
Contract: 28-113-01
Boring Location: sta. 688+00, 91.00' Lt. C.L.
Boring Surface Elev.: +339 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/6/2009 16.0 14.0 7.8
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Bill Holden
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
76109 | 1 0.5 A f fzﬁﬁ Moist loose brown coarse sand.w/some clay, gravel and fine sand. A-2-4(0) | Topsoil -
4 4",
2.0’ i ﬁ 12" RECOVERY
2 20 6 Moist stiff brown clayey coarse sandy silt w/some gravel, trace of fine A-4(1)
3 g sand:
4.0’ 15" RECOVERY
3 40 4 Moist loose brown clayey coarse sand w/some gravel and fine sand. A-2-4(0)
7
6 6.0’ 18" RECOVERY,
4 6.0 1 Moist dense brown coarse sand w/some fine sand and silt, trace of gravel. | A-1-b
i
8.0’ 16" RECOVERY
5 8.0 4 Wet medium dense brown silty coarse sand and gravel w/some fine sand. | A-1-b
9 11
10.0' 14" RECOVERY
6 | 100 12 Wet medium dense brown coarse sand and gravel w/some fine sand and A-1-b
i silt.
12 12.0' 19" RECOVERY
7 120 6 Wet loose brown fine to coarse sand wi/trace of silt and gravel. A-3
3
14.0' 15" RECOVERY
8 | 140 s Wet medium dense brown fine to coarse sand w/some gravel, trace of silt.|  A-3
15 12
16.0' 14" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

ZB%|

Poorly graded clayey
silty sand

=
AAIIAY

Clayey sand

BHEEE Poorly graded sand
AR with silt

Silty sand

Notes:

1. Exploratory borings were drilled on 7/6/2009 using a 3 1/4- inch diameter hollow
stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta. 693+00, 88.00' Rt. C.L.

Boring Surface Elev.: +401

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel O.D.
S-Sampler: 0O.D.
U-Sampler: 0O.D.
Core Bit: O.D.
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date Time Depth of Hole
7/6/2009 16.0

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11150

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:
Depth of Casing Depth of Water
14.0 14.0
Ft.; Dia. U-Sample Boring:
; No. of: U-Samples:
Ft.; Core Drilling in Rock:

14.0

Elev. of Water

Ft.
Ft.

Driller: Bill Holden
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
76109 | 1 0.5 4 Moist firm brown clayey coarse.sandy silt w/trace of fine sand. A-4(4) |Cultivated
2 Soil - 6"
2.0 15" RECOVERY
2 20 3 Moist stiff brown coarse to fine sandy silt w/trace of gravel. A-4(0)
5
3 5
4.0 14 RECOVERY
3 40 : Moist stiff brown fine sandy silt w/some coarse sand, trace of gravel. A-4(0)
5
3
6 6.0’ 16" RECOVERY,
4 6.0 & [rms  Moist medium dense brown coarse sand and gravel w/some fine sand, A-1-b
L8 i trace of silt
8.0’ 18" RECOVERY
5 8.0 1 Moist medium dense brown coarse sand w/some fine sand and clay, trace | A-1-b |USDA
9 1 of silt. classificat
- Loamy
10.0' 5" RECOVERY Sand
6 | 100 1 Moist medium dense brown coarse sand w/some gravel, silt and fine sand.| A-1-b
10
10
12 12.0 20" RECOVERY
7 120 : Moist medium dense brown coarse sand w/some fine sand, trace of silt A-1-b
: and gravel.
14.0 15" RECOVERY
8 | 140 6 Wet medium dense brown coarse to fine sand wi/trace of silt and gravel. A-1-b
6
15 6
16.0 G 17" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor:

Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Well graded sand
with silt

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 7/6/2009 using a 3 1/4- inch diameter hollow
stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-51
Contract: 28-113-01
Boring Location: sta 698+00, 110.00' Lt. C.L.
Boring Surface Elev.: +36.9 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/6/2009 16.0 14.0 115
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Bill Holden
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
76109 | 1 0.5 3 ,-::,- Moist firm brown clayey silt w/some fine to coarse sand, trace of gravel. | A-4(2) |Cultivated
3 f:/: Soil - 4",
2.0 il 13" RECOVERY
2 20 3 : Moist stiff brown fine sandy silt w/some clay, coarse sand and gravel. A-4(0)
3 G [
4.0’ 16" RECOVERY
3 40 . Moist medium dense brown fine sand w/some silt, coarse sand and gravel.| A-2-4(0)
191
6 6.0’ 16" RECOVERY,
4 6.0 1 Moist dense brown fine to coarse sand'w/some clay and silt, trace of A-2-4(0) |USDA
i gravel. Classifical
- Sandy
8.0’ 21" RECOVERY Loam
5 8.0 2 Moist medium dense brown gravel and fine sand w/some silt and coarse A-1-b
9 10 sand.
10.0' 15" RECOVERY
6 | 100 12 Wet medium dense brown coarse to fine sand w/some gravel, trace of silt.| A-1-b
150
12 12.0' 14" RECOVERY
7 120 10 Wet medium dense tan fine to coarse sand wi/trace of silt and gravel. A-3
a
14.0' 17" RECOVERY
8 | 140 3 Wet loose tan coarse to fine sand wi/trace of silt and gravel. A-1-b
15 e
16.0' 17" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
i clay

pEYEYT Poorly graded clayey
g silty sand

Silty sand

Well graded sand
with silt

R Poorly graded sand
e with silt

Poorly graded sand

Notes:

1. Exploratory borings were drilled on 7/6/2009 using a 3 1/4- inch diameter hollow
stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 28-113-01
Boring Location: sta. 703+00, 53.00' Rt. C.L.

STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: 11152

Boring Surface Elev.: +47.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/6/2009 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Bill Holden
Helpers: T. Kane
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
76109 | 1 0.5 3 Moist firm brown clay w/some.fine to coarse sand, trace of gravel. A-6(4) [Cultivateg
3 Soil - 7"
2.0’ 10" RECOVERY
2 20 2 Moist soft brown coarse to fine sandy silt wi/trace of gravel. A-4(0)
3 ;
4.0’ 15" RECOVERY
3 40 . Moist medium dense brown silty fine to coarse sand w/trace of gravel. A-2-4(0)
¢
6 6.0’ 13" RECOVERY,
4 6.0 2 Moist medium dense brown fine to coarse sand w/some silt, trace of clay | A-2-4(0) [USDA
/ and gravel: Classifical
- Loamy
8.0’ 16" RECOVERY Sand
5 8.0 g Moist medium dense brown coarse sand w/some fine sand and silt. A-1-b
9 2
10.0' 15" RECOVERY
6 | 100 g Moist medium dense brown coarse sand w/trace of silt, fine sand and A-1-b
: gravel.
12 12.0' 20" RECOVERY
7 120 A Moist loose brown coarse sand witrace of fine sand, gravel and silt. A-1-b
7
14.0' G 16" RECOVERY
8 | 140 & [ Moist dense brown gravel and coarse sand witrace of fine sand and silt. A-1-b
15 %5 [muan
16.0 G 14" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 7/6/2009 using a 3 1/4- inch diameter hollow
stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11158
Contract: 25-113-01
Boring Location: sta110+09, Lt.C.L.

Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:

Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Dgtp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
9/30/09 | 1 0.0 No Sample Taken Hand
Auger -
Topsoil
1.0 0" RECOVERY
2 10 Wet brown clay-witrace of fine.to coarse:sand. A-6(11) [Hand
15 Auger
2.0 12" RECOVERY
3 20 Wet greenish brown clay w/trace of coarse to fine sand and gravel. A-6(8) |Hand
Auger
3 3.0 12" RECOVERY
4 3.0 Wet brownish gray-clay w/some fine to coarse'sand, trace ofgravel. A-6(8) |Hand
Auger
4.0 12" RECOVERY
5 4.0 Wet brownish gray clay w/some gravel and fine sand, trace of coarse A-6(12) [Hand
45 sand. Auger
5.0 12" RECOVERY
6 5.0 Wet brownish gray silty clay w/some gravel and fine sand, trace of coarse| A-6(10) |Hand
sand. Auger
USDA
6 6.0' 12" RECOVERY Classifica
7 6.0 Wet brownish gray clayey gravel w/some fine to coarse sand. A-2-6(2) |- Clay
Loam
Hand
7.0’ 12" RECOVERY Auger
End of Boring
7.5
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Notes:

1. Exploratory borings were drilled on 9/30/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11159
Contract: 25-113-01
Boring Location: sta 717+96, Lt.C.L.

Boring Surface Elev.: Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:

Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
1 10 Wet gray silt w/some fine sand.and clay, trace of coarse sand. A-4(2) |Hand
15 Auger
2.0’ 12" RECOVERY
2 20 Wet gray.clayey-silt w/some-fine sand; trace of coarse sand. A-4(2) |Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet brown silty fine to coarse sand w/some gravel. A-2-4(0) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet orange coarse to fine sand w/some silt, trace of gravel. A-1-b |Hand
45 Auger
5.0 12" RECOVERY
5 5.0 Wet orange silt w/some fine sand, trace of coarse sand. A-4(0) [Hand
Auger
USDA
6 6.0' 12" RECOVERY ClLassific
6 6.0 Wet orange coarse to fine sand w/some silt. A-2-4(0) |- Sandy
Loam
Hand
7.0 12" RECOVERY Auger
7 7.0 Wet orange coarse sand w/some fine sand and silt, trace of gravel. A-1-b [Hand
7.5 Auger
8.0’ 12" RECOVERY
End of Boring
9
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
A clay

Silty sand

Silt

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 9/29/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 17160
Contract: 25-113-01
Boring Location: sta 719+55 Rt C.L.
Boring Surface Elev.: Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/29/09 | 1 0.0 No Sample Taken Hand
Auger
Topsoil -
1.0 0" RECOVERY 6".
2 1.0 Moist-gray gravel-and coarse-sand w/some-fine sand.andsilt: A-1-b |Hand
15 Auger
2.0’ 12" RECOVERY
3 20 Wet gray clay w/some fine sand, trace of coarse sand. A-6(12) [Hand
Auger
3 3.0 12" RECOVERY
4 3.0 Wet gray clayey fine sandy silt w/trace of coarse sand. A-4(0) [Hand
Auger
4.0 AW 12" RECOVERY
5 4.0 Wet gray silty fine sand w/trace of coarse sand. A-2-4(0) |Hand
45 Auger
USDA
5.0' 12" RECOVERY Classifica
6 5.0 Wet gray silty fine sand wi/trace of coarse sand. A-2-4(0) |- Loamy
Sand.
Hand
6 6.0 12" RECOVERY Auger
7 6.0 Wet gray silty fine sand w/some coarse sand. A-2-4(0) |Hand
Auger
7.0’ 12" RECOVERY
End of Boring
7.5
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

Low plasticity

clay
i Silty low plasticity
A clay
Notes:

1. Exploratory borings were drilled on 9/29/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-61
Contract: 25-113-01
Boring Location: 730+20, Lt.C.L.
Boring Surface Elev.: Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
No. Blows/6" Sample Description Class./G.l. | Remarks
ool e e e e Deserpn sss/G.. | Reman
9/25/09 | 1 0.5 Moist brown.clayey silt w/trace.of fine sand. A-4(10) [Hand
Auger
2 1.0 Moist gray clayey silt w/trace of fine to coarse sand. A-4(8) |Topsoil -
1.5 1.5 6" RECOVERY 6".
Hand
2.0’ 12" RECOVERY Auger
3 2.0 ,:: Moist orange fine sandy silt w/some coarse sand and clay. A-4(0) |Hand
:,; Auger
A
V
3 3.0 fl 12" RECOVERY
4 3.0 ,:: Wet orange clayey silt w/some fine sand, trace of coarse sand. A-4(3) |Hand
:,. Auger
7
V
4.0 'l 12" RECOVERY
5 4.0 i Wet orange clayey fine to coarse sand. A-2-4(0) |Hand
45 17 Auger
1 USDA
5.0' fit 12" RECOVERY ClLassific
6 5.0 Wet orange clayey gravel w/some fine to coarse sand. A-2-4(0) |- Sandy
Loam.
Hand
6 6.0' 12" RECOVERY Auger
7 6.0 Saturated green fine sandy clay w/some gravel, trace of coarse sand. A-7-6(8) |Hand
Auger
7.0’ 12" RECOVERY
End of Boring
7.5
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
,2/’ Silty low plasticity
i clay

f Poorly graded clayey
pkese’d silty sand

Clayey sand

Silt

Notes:

1. Exploratory borings were drilled on 9/25/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-62
Contract: 25-113-01
Boring Location: sta 728+728+84, Rt. C.L.
Boring Surface Elev.: Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
D(?tp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
9/25/09 0.0 No Sample Taken Hand
Auger
Topsoil -
1.0 0" RECOVERY 6"
1 10 Wet brown clayey:silt w/trace-of fine to-coarse sand: A-4(6) |Hand
15 Auger
2.0 12" RECOVERY
2 20 Wet gray clayey silt w/trace of fine to coarse sand. A-4(8) |Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet gray clayey silt'wi/trace of fine to'coarse sand. A-4(7) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet orange clayey silt w/some fine sand, trace of coarse sand. A-4(4) |Hand
45 Auger
5.0' 12" RECOVERY
5 5.0 Wet orange clayey fine sandy silt w/some coarse sand. A-4(2) |Hand
Auger
USDA
6 6.0' 12" RECOVERY Classifica
6 6.0 Wet green silty fine sand w/some coarse sand, trace of gravel. A-2-4(0) |- Loam.
Hand
Auger
7.0’ 12" RECOVERY
7 7.0 Wet green silty fine to coarse sand w/some gravel. A-2-4(0)
7.5
8.0’ 12" RECOVERY
End of Boring
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
A clay

Low plasticity

clay

Silty sand

Notes:

1. Exploratory borings were drilled on 9/29/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 17164
Contract: 25-113-01
Boring Location: sta 731+03,Rt. C.L.
Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: 0.D O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/29/09 | 1 0.0 No Sample Taken Hand
Auger
1.0 0" RECOVERY
2 10 Wet brown clay-witrace of fine.to coarse-sand and-gravel. A-6(9) |[Hand
15 Auger
2.0’ 12" RECOVERY
3 20 Wet brown clay w/some fine sand, trace of coarse sand and gravel. A-6(8) |Hand
Auger
3 3.0 12" RECOVERY
4 3.0 Wet brownish greenclayey fine sandy silt w/some coarse sand and gravel.| A-4(1) |Hand
Auger
4.0 12" RECOVERY
5 4.0 Wet brownish green silty fine sand w/some coarse sand and gravel. A-2-4(0) |Hand
45 Auger
USDA
5.0' 12" RECOVERY Classifica
6 5.0 Wet brown clayey silt w/trace of fine to coarse sand and gravel. A-4(9) |- Sandy
Loam.
Hand
6 6.0' 12" RECOVERY Auger
End of Boring
7.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 9/29/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 738+71,Lt.CL.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11165

Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: 0.D O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/22/09 | 1 0.0 No Sample Taken Hand
Auger
1.0 12" RECOVERY
2 10 Wet brown silt-w/some fine'sand and clay;trace of-coarse sand. A-4(3) |Hand
15 Auger
2.0 12" RECOVERY
3 20 Wet brown fine to coarse sand w/some silt. A-2-4(0) |Hand
Auger
3 3.0 12" RECOVERY
4 3.0 Wet brown coarse to fine sand w/some silt. A-2-4(0) |Hand
Auger
4.0 12" RECOVERY
5 4.0 Wet brown fine sandy silt w/some coarse sand and clay. A-4(0) [Hand
45 Auger
USDA
5.0' 12" RECOVERY Classifica
6 5.0 Wet brown clayey silt w/some fine sand, trace of coarse sand. A-4(6) |- Loam.
Hand
Auger
6 6.0' 12" RECOVERY
End of Boring
7.5
Remarks:

Reviewed By:

Soils Supervisor:




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity

i clay

Silty sand

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 9/22/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11166
Contract: 25-113-01
Boring Location: sta 739+70, Lt.C.L.
Boring Surface Elev.: Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: 0.D O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/22/09 | 1 10 Wet brown silt-w/some fine sand and clay, trace of coarse sand. A-4(1) |Hand
15 Auger
Topsoil -
2.0’ 12" RECOVERY 6".
2 20 Wet brown clay-wisome fine-sand,jtrace-of coarse-sand and gravel; A-6(8) |Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet gray clayey silt w/trace of fine to coarse sand and gravel. A-4(8) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet gray fine sandysilt w/some coarse sand. A-4(0) |Hand
45 Auger
5.0' 12" RECOVERY
5 5.0 Wet gray fine sandy silt w/some coarse sand and clay, trace of gravel. A-4(0) [Hand
Auger
USDA
6 6.0' 12" RECOVERY Classifica
6 6.0 Wet gray fine sandy silt w/some coarse sand and clay, trace of gravel. A-4(0) |- Sandy
Loam.
7.0’ 12" RECOVERY
End of Boring
7.5
9
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Silty sand

Poorly graded clayey
silty sand

\
AAINTAN

Notes:

1. Exploratory borings were drilled on 9/22/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-67
Contract: 25-113-01
Boring Location: sta 739+11,Rt. C.L.
Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: 0.D O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
1 10 Wet brown. clayey silt w/trace.of.fine to coarse sand. A-4(4) |Hand
15 Auger
2.0' 12" RECOVERY
2 20 Wet brown clay-witrace of fine.to coarse:sand. A-6(11) [Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet brown clay w/some fine sand, trace of coarse sand and gravel. A-6(10) |Hand
Auger
4.0 12" RECOVERY
4 4.0 ,:: Wet brown clayey silt w/some fine sand, trace of coarse sand and silt. A-4(3) |Hand
45 I Auger
A
V
5.0 'l 12" RECOVERY
5 5.0 i Wet brown fine sandy silt w/some coarse and and clay. A-4(0) |Hand
17 Auger
USDA
6 6.0' £ 12" RECOVERY Classifica
End of Boring - Sandy
Loam.
7.5
9
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Poorly graded clayey
silty sand

LYY

AN

Notes:

1. Exploratory borings were drilled on 9/22/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 17169
Contract: 25-113-01
Boring Location: sta 745+44,Rt.C.L.
Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/22/09 | 1 10 Wet gray clayey silt/w/trace of fine to coarse sand and gravel. A-4(7) |Hand
15 Auger
Topsoil -
2.0’ 12" RECOVERY 6"
2 20 Wet gray.clay-witrace of fineto coarse-and.and gravel. A-6(11) [Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet gray clayey silt w/some fine sand, trace of coarse sand. A-4(4) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet gray clayey fine sandy silt w/some coarse sand, trace of gravel. A-4(2) |Hand
45 Auger
5.0' 12" RECOVERY
5 5.0 Wet gray silty clay w/some fine sand, trace of coarse sand. A-6(6) |Hand
Auger
USDA
6 6.0' 12" RECOVERY Classifica
6 6.0 Wet gray clay w/some fine sand, trace of coarse sand and gravel. A-6(9) |- Loam.
Hand
Auger
7.0’ 12" RECOVERY
7 7.0 Wet gray fine sandy clay wi/trace of coarse sand and gravel. A-6(10) |Hand
7.5 Auger
8.0’ 12" RECOVERY
End of Boring
9
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
,2/’ Silty low plasticity
i clay

Notes:

1. Exploratory borings were drilled on 9/22/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T171
Contract: 25-113-01
Boring Location: sta 750+73,Lt.C.L.

Boring Surface Elev.: Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:

Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
D(?tp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
9/24/09 | 1 10 Wet brown clayey silt w/some.fine sand, trace of coarse sand. A-4(4) |Hand
15 Auger
Topsoil -
2.0’ 12" RECOVERY 6"
2 20 Wet brown silty-fine sand w/some coarse-sand, trace.of gravel. A-2-4(0) |Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet brown clayey fine to coarse sand wi/trace of gravel. A-2-4(0) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet orange fine sandy silt w/trace of coarse sand and gravel: A-4(0) [Hand
45 Auger
5.0' 12" RECOVERY
5 5.0 Wet orange silty fine sand w/some clay, trace of coarse sand. A-2-4(0) |Hand
Auger
USDA
6 6.0 12" RECOVERY Classifical
6 6.0 i Wet orange gravel and coarse sand w/some fine sand, trace of silt. A-1-a |- Sandy
R Loam.
,,,,,,, Hand
7.0 G 12" RECOVERY Auger
7 7.0 ey Wet orange gravel w/some coarse to fine sand and clay. A-1-b |Hand
75 ‘ il Auger
8.0’ £ % 12" RECOVERY
End of Boring
9
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Clayey sand

Well graded sand
with silt

g Poorly graded clayey
pkeie’d silty sand

Notes:

1. Exploratory borings were drilled on 9/24/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 1T1-72
Contract: 25-113-01
Boring Location: 751+30,Rt.C.L.

Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:

Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/23/09 | 1 0.0 No Sample Taken Hand
Auger
1.0 12" RECOVERY
2 10 Wet brown silt-w/some fine:to.coarse sand-and clay: A-4(1) |Hand
15 Auger
2.0 12" RECOVERY
3 20 Wet brown clayey fine sandy silt w/some coarse sand. A-4(2) |Hand
Auger
3 3.0 12" RECOVERY
4 3.0 Wet brown'clay w/some fine sand, trace of coarse sand and-gravel. A-6(11) [Hand
Auger
4.0 12" RECOVERY
5 4.0 Wet brown fine sandy clay w/some coarse sand and silt, trace of gravel. A-6(5) |Hand
45 Auger
USDA
5.0' 12" RECOVERY Classifica
6 5.0 Wet brownish orange clayey fine to coarse sand w/some gravel. A-2-6(0) [I- Loam.
Hand
Auger
6 6.0’ 12" RECOVERY
7 6.0 Wet brownish orange silty fine sand w/some coarse sand, trace of gravel. | A-2-4(0) |Hand
Auger
7.0’ 12" RECOVERY
End of Boring
7.5
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 9/23/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




F.A. Project: u.s.301 Maryland State Line to S.R. 1

Contract: 25-113-01
Boring Location: sta 752+95,Rt. C.L.

Boring Surface Elev.:
Wt. of Casin? Hammer:
e

Wt. of Sample Hammer:
Type of:  D-Sampler:
S-Sampler:
U-Sampler:
Core Bit:
Casing Size:

Hollow Stem Auger:

Water Level Readings
Date Time

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:

2 1/2 in. Dia. Contin. Sample Boring:
Boring Contractor: Walton Corporation

Inches

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11173

Reference:
Lbs. Average Fall: IN.
Lbs. Average Fall: IN.
0.D O.D. of Sampler: IN.
0.D O.D. of Samp. Tube: IN.
0.D O.D. of Samp. Tube: IN.
0.D 0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: To:
Depth of Hole Depth of Casing Depth of Water Elev. of Water
Ft.; Dia. U-Sample Boring:
; No. of: U-Samples:
Ft.; Core Drilling in Rock:

Driller:
Helpers:
D(?tp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
9/23/09 | 1 10 Wet brown clayey silt w/trace.of fine to coarse sand and gravel. A-4(8) |Hand
15 Auger
Topsoil -
2.0’ 12" RECOVERY 8"
2 20 Wet brown clay-witrace of fine.to coarse:sand. A-6(11) [Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet brown clay silt w/trace of fine to coarse and gravel. A-4(9) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet brown clayey silt w/trace of fine to coarse sand. A-4(5) |Hand
45 Auger
5.0 12" RECOVERY
5 5.0 Wet brown fine sandy silt w/some coarse sand and clay. A-4(0) [Hand
Auger
USDA
6 6.0' 12" RECOVERY ClLassific
6 6.0 Wet brown silty fine to coarse sand wi/trace of gravel. A-2-4(0) |- Loam.
Hand
Auger
7.0’ 12" RECOVERY
7 7.0 Wet brown silty fine sand w/trace of coarse sand. A-2-4(0) |Hand
75 Auger
8.0’ 12" RECOVERY
End of Boring
9
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Silty sand

Notes:

1. Exploratory borings were drilled on 9/23/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11174
Contract: 25-113-01
Boring Location: sta 762+00, Lt. C.L.
Boring Surface Elev.: Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/24/09 | 1 10 Moist brown.clayey/gravel w/some fine to coarse sand. A-2-6(0) |Hand
15 Auger
Topsoil -
2.0’ 12" RECOVERY 6".
2 2.0 f::/:: Wet brown clayey-gravellysilt.w/some-fine sand;trace of coarse sand. A-4(2) |Hand
gl Auger
'4//
',/,4
3 3.0 (L] 12" RECOVERY
3 3.0 Wet brown clayey fine sand w/some coarse sand, trace of gravel. A-2-6(0) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet orange silty fineto coarse sand w/trace of gravel. A-2-4(0) |Hand
45 Auger
5.0' 12" RECOVERY
5 5.0 Wet orange silty fine to coarse sand w/some clay, trace of gravel. A-2-4(0) |Hand
Auger
USDA
6 6.0' 12" RECOVERY Classifica
6 6.0 Wet orange fine to coarse sand w/some silt. A-2-4(0) |- Loamy
Sand.
Hand
7.0 12" RECOVERY Auger
7 7.0 Wet orange fine to coarse sand w/some silt. A-2-4(0) |Hand
75 Auger
8.0’ 12" RECOVERY
End of Boring
9
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

1 Silty low plasticity
/| clay

Silty sand

Notes:

1. Exploratory borings were drilled on 9/24/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11175
Contract: 25-113-01
Boring Location: sta 764+53,Rt. C.L.
Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/23/09 | 1 10 Wet brown. clayey silt w/trace.of.fine to coarse sand. A-4(4) |Hand
15 Auger
2.0' 12" RECOVERY
2 20 Wet brown clayey:silt wi/trace-of fine to-coarse sand.and gravel. A-4(8) |Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet brown clay w/some fine sand, trace of coarse sand and gravel. A-6(8) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet orange clayeyfine to coarse and w/trace of gravel. A-2-4(0) |Hand
45 Auger
5.0' B 12" RECOVERY
5 5.0 Wet orange silty fine and w/some clay, trace of coarse sand. A-2-4(0) |Hand
Auger
USDA
6 6.0' 12" RECOVERY Classifica
6 6.0 Wet orange silty fine asand w/trace of coarse sand. A-2-4(0) |- Sandy
Loam.
Hand
7.0’ 12" RECOVERY Auger
End of Boring
7.5
9
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 9/23/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11176
Contract: 25-113-01
Boring Location: sta 765+72,Lt.C.L.
Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/23/09 | 1 0.0 No Sample Taken Hand
Auger
1.0 12" RECOVERY
2 10 Wet brownish-gray.clayey silt:.w/trace of fine to coarse sand:; A-4(10) |Hand
15 Auger
2.0 12" RECOVERY
3 2.0 Wet brownish gray clayey silt w/trace of fine sand. A-4(8) |Hand
Auger
3 3.0 12" RECOVERY
4 3.0 Wet brown'clay witrace of fine to coarse sand: A-6(11) [Hand
Auger
4.0 12" RECOVERY
5 4.0 Wet brown clayey coarse to fine sandy silt w/some gravel. A-4(0) [Hand
45 Auger
USDA
5.0' 12" RECOVERY Classifica
6 5.0 Wet brown silty coarse to fine sand w/some gravel. A-1-b |- Sandy
Loam.
Hand
6 6.0' 12" RECOVERY Auger
End of Boring
7.5
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Poorly graded clayey
silty sand

AN

Silty sand

Notes:

1. Exploratory borings were drilled on 9/23/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




F.A. Project: u.s.301 Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 788+46, Lt.C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
Boring No.: 1T1-78

Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: 0.D O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:

Water Level Readings

Date Time

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

Depth of Hole

Depth of Casing Depth of Water Elev. of Water

Ft.; Dia. U-Sample Boring: Ft.
; No. of: U-Samples:
Ft.; Core Drilling in Rock: Ft.

PAGE10F1

Driller:
Helpers:
Dgtp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
9/28/09 | 1 10 Wet brown.clay witrace of fine.to coarse and. A-6(10) |Hand
15 Auger
Topsoil -
2.0 12" RECOVERY 6"
2 20 Wet brown clay-witrace of fine.to coarse-sand and-gravel. A-6(14) |Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet brown silty gravel and fine asand w/some coarse sand. A-2-4(0) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet brown clayey fine sand and gravel witrace of coarse sand. A-2-4(0) |Hand
45 Auger
5.0 12" RECOVERY
5 5.0 Wet brown fine sandy silt w/some clay, trace of coarse sand. A-4(0) [Hand
Auger
USDA
6 6.0' 12" RECOVERY Classifica
End of Boring - Sandy
Loam.
7.5
9
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 9/28/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




F.A. Project: u.s.301 Maryland State Line to S.R. 1

Contract: 25-113-01
Boring Location: sta 787+00,Rt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: 11179

Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: 0.D O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor:
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/28/09 | 1 0.0 No Sample Taken Hand
Auger -
Topsoil
1.0' 0" RECOVERY
2 10 Wet brown clay-witrace of fine.to coarse:sand. A-6(12) [Hand
15 Auger
2.0' 12" RECOVERY
3 20 Wet brown clay wi/trace of fine to coarse sand. A-6(11) [Hand
Auger
3 3.0 12" RECOVERY
4 3.0 Wet brown'clayey silt w/trace fine to coarse and gravel. A-4(7) |Hand
Auger
4.0 12" RECOVERY
5 4.0 ¥4 \Wet brown clayey gravel and coarse sand wi/trace of silt and fine sand. A-2-6(0) |Hand
45 Auger
5.0' 12" RECOVERY
6 5.0 W% Wet brown gravel w/some coarse sand, trace of fine sand and silt. A-1-a |Hand
1| 4
Pt Auger
: \
6 6.0' g 12" RECOVERY
End of Boring
7.5
Remarks:

Reviewed By:

Soils Supervisor:




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Poorly graded gravel
with clay

4 Well graded gravel
g with silt

Ay
A

ilu

Notes:
1. Exploratory borings were drilled on 9/28/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11180
Contract: 25-113-01
Boring Location: sta 789+04,Rt. C.L.
Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: 0.D O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/28/09 | 1 10 Wet brown clayey silt w/trace.of.gravel and fine to coarse sand. A-4(5) |Hand
15 Auger
Topsoil -
2.0’ 12" RECOVERY 6"
2 20 Wet brown clayey:silt wi/trace-of gravel-and fine to-coarse sand. A-4(9) |Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Wet brown clayey silt w/trace of fine sand. A-4(8) |Hand
Auger
4.0 12" RECOVERY
4 4.0 Wet brown fine to coarse sandy silt'w/some clay, trace of gravel. A-4(0) [Hand
45 Auger
5.0' 12" RECOVERY
5 5.0 Wet brown coarse sand w/some silt and fine sand, trace of clay and A-1-b |Hand
gravel. Auger
USDA
6 6.0' 12" RECOVERY Classifica
End of Boring - Loamy
and.
7.5
9
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

b Silty low plasticity

A clay

Low plasticity

clay
EEIEeN Poorly graded clayey
pke50)d silty sand

Silty sand

Notes:

1. Exploratory borings were drilled on 9/28/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 11183
Contract: 25-113-01
Boring Location: sta 836+24,Rt. C.L.
Boring Surface Elev.: Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: 0.D O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
9/30/09 | 1 10 Moist brown silty coarse to fine.sand w/trace of gravel. A-2-4(0) |Hand
15 Auger
Topsoil -
2.0’ 12" RECOVERY 8"
2 20 Moist-brown coarse to fine:sand and gravel.w/somessilt. A-1-b |Hand
Auger
3 3.0 12" RECOVERY
3 3.0 Moist brown fine to coarse sand and gravel w/some silt. A-1-b |Hand
Auger
4.0 12" RECOVERY
4 4.0 Moist orange coarse'to fine sand w/some silt, trace of gravel: A-2-4(0) |Hand
45 Auger
5.0' 12" RECOVERY
5 5.0 MOist orange fine to coarse sand wi/trace of silt, clay and gravel. A-3 Hand
Auger
USDA
6 6.0' 12" RECOVERY Classifica
6 6.0 Moist orange fine to coarse sand w/some silt, trace of gravel. A-2-4(0) - Sand.
Hand
Auger
7.0’ 12" RECOVERY
7 7.0 Moist orange fine to coarse sand wi/trace of silt and gravel. A-3 Hand
7.5 Auger
8.0’ 12" RECOVERY
End of Boring
9
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor:

Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

R Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 9/30/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: U.s.301 Maryland State Line to S.R. 1 Boring No.: 17184
Contract: 25-113-01
Boring Location:

Boring Surface Elev.: Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:

Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller:
Helpers:
Dgtp.))th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
9/29/09 | 1 0.0 No Sample Taken Hand
Auger -
Topsoil
1.0 0" RECOVERY
2 10 Wet brownish-gray clayey silt-w/trace;of fine to-coarse sand: A-4(7) |Hand
15 Auger
2.0 12" RECOVERY
3 20 Wet brownish gray clayey silt w/trace of fine to coarse sand and gravel. A-4(7) |Hand
Auger
3 3.0 12" RECOVERY
4 3.0 Wet brownish gray clayey fine sandy silt'w/trace of coarse sand and A-4(2) |Hand
gravel. Auger
4.0 12" RECOVERY
5 4.0 Wet brownish gray silty fine sand w/some clay, trace of coarse sand and | A-2-4(0) |Hand
45 gravel. Auger
USDA
5.0' 12" RECOVERY Classifica
6 5.0 Wet brownish orange coarse to fine sand w/some silt, trace of gravel. A-1-b |- Sandy
Loam.
Hand
6 6.0 12" RECOVERY Auger
7 6.0 Wet brownish orange coarse sand w/some fine sand, trace of silt and A-1-b |Hand
gravel. Auger
7.0 12" RECOVERY
End of Boring
7.5
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

BHEEE Poorly graded sand
AR with silt

Notes:

1. Exploratory borings were drilled on 9/29/2009 using a hand auger.

2. Surveyed boring location and elevation was provided
by Century Engineering.

3. These logs are subject to the limitations, conclusions, and
recomendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Maryland State Line to SR-1 Boring No.: 11185
Contract: 25-113-01
Boring Location: sTA.723+00103'Rt. C.L.
Boring Surface Elev.: +68.28 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: Lbs. Average Fall: IN.
Type of:  D-Sampler: O.D. O.D. of Sampler: IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: Inches From Depth of: To:
Hollow Stem Auger: From Depth of: To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/24/11 8.5 8.2
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 8.5 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers: T. Kane
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/24/11 1 15 f Wet tan clayey silt witrace.of fine to coarse A-4(6) Topsoil - 8"
g / sand. Hand Auger
2.53 5 2-: 12" RECOVERY
' Wet grayish brown silty clay wi/trace of fine A-6(14) Hand Auger
35 to coarse sand.
3 3.5 1 RECOERY A-4(0 Hand Auger
Wet brown fine'sandy silt-wi/trace of coarse (0 J
sand and clay.
5.06
65 36" RECOVERY
4 6.5 Wet orange silty-coarse to fine sand-wi/trace A-2-4(0) Hand Auger
, of fine gravel.
7.59 c ;g 12" RECOVERY
' Saturated orange coarse sandy fine gravel w/ A-l-a Hand Auger
8.5 some fine sand, trace of silt.
12" RECOVERY
End of Boring
10.12
12.65
15.18
Remarks: Hand Auger
Reviewed By: Hany Fekry Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Silt

Silty sand

R Poorly graded sand
e with silt

Notes:

1. Exploratory borings were drilled on February 24, 2011 using a hand
auger.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions,
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

and




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Maryland State Line to SR-1 Boring No.: 11186
Contract: 25-113-01
Boring Location: SsTA.804+00122'Rt. C.L.

Boring Surface Elev.: +41.11 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 10.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/17/11 10.0 10.0 9.5

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Gary Truver
Helpers: T. Kane

D(?tp)th Prlgglrlgss No. Sgg)lirl]e Blows/6" Sample Description Class./G.I. Remarks
21711 1 10 2 Wet soft brown clayey silt. w/some fine sand, A-4(5) Topsoil - 12"
20 trace of coarse sand and fine gravel.
5 50 5 10" RECOVERY
2.53 ' 5 Wet loose brown silty coarse to fine sand w/ A-1-b
5 some fine gravel.
4.0 14" RECOVERY.
3 40 2 Wet loose brown fine to coarse sand w/some A-2-4(0)
05 4 silt, trace of fine gravel.
6.0' 14" RECOVERY
4 6.0 4 Wet loose brown-fine to coarse sand-w/some A-2-4(0) USDA Classification :
2 silt, trace of clay. Loamy Sand
7.59
8.0’ 18" RECOVERY
5 8.0 : Wet loose brown fine to coarse sand w/some A-2-4(0)
4 silt.
10.12 10.0 18" RECOVERY
End of Boring
12.65
Remarks:

Reviewed By: Hany Fekry Soils Supervisor: Randy Ferguson




Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Notes:

KEY TO SYMBOLS

1. Exploratory borings were drilled on February 17, 2011 using 3 1/4 inch
diameter continuous flight power auger. Rig is CME 55 ATV

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided

by Century Engineering.

4. These logs are subject to the limitations, conclusions,
recommendations in this report.

5. Results of tests conducted on samples recovered are reported

on the logs.

6. All blows are uncorrected.

and




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-014
Contract: 25-113-01
Boring Location: sta. 525+00.00, 45' Lt. C.L.

Boring Surface Elev.: +e60.0 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/20/08 10.0' 8.0’ 4.1

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 10 M Wet very.stiff gray clayey silt.w/ some fine to A-4(4) Cultivated Soil - 12",
2.0 coarse sand, trace of gravel.
2 2.0 ]?34 11" RECOVERY A'2'4(O)
3 20 Wet dense brown fine to coarse sand w/ some
silt, trace of gravel.
4.0! 12" RECOVERY
3 4.0 1 Saturated medium dense brown fine to coarse A-3
1 sand, trace of silt and gravel.
6 6.0’ 15" RECOVERY
4 6.0 i Saturated dense brown and light brown gravel A-1-b
¥ and coarse to fine sand w/ some silt:
8.0’ 20" RECOVERY
5 8.0 5 Saturated medium dense orange coarse to fine| A-2-4(0)
9 10 sand w/ some silt, trace of gravel.
10.0' 18" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

R Poorly graded sand
e with silt

Notes:

1. Exploratory borings were drilled on 2/20/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

2. Groundwater levels recorded at the time of drilling. Boring backfilled
upon completion.

3. Surveyed boring locations and elevations were provided
by Century engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 530+00.00, 45' Rt. C.L.

Boring Surface Elev.: +s640

Wt. of Casinf; Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time
2/20/08

Pay Quantities:

Depth of Hole
10.0°

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of: To:
From Depth of: 0.0' To:

Depth of Casing
8.0’

Depth of Water
7.5'

PAGE10F1

Boring No.: R1-015

10.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.5 ] Moist soft.brown coarse sandy silt w/ some A-4(1) Topsoil - 5"
3 clay and fine sand, trace of gravel.
2.0 10" RECOVERY
2 2.0 o Moist medium dense orange coarse to fine A-1-b
3 AL sandw/ somessilt and gravel.
4.0' 20" RECOVERY,
3 40 10 Moist dense orange fine to coarse sand w/ A-2-4(0)
15 some silt, trace of gravel.
6 6.0' 19" RECOVERY
4 6.0' b Wet hard orange and brown gravelly silt w/ A-4(0)
§§ some coarse to fine sand:
8.0’ 17" RECOVERY
5 8.0 2 Saturated loose brown silty fine to coarse A-2-4(0)
9 e sand.
10.0 16" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




Symbol

KEY TO SYMBOLS

Description

Strata symbols

Y
/| LA
/

M

Py

/

Notes:

Silty low plasticity
clay

Silty sand

1. Exploratory borings were drilled on 2/20/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

2. Groundwater levels recorded at the time of drilling. Boring backfilled
upon completion.

3. Surveyed boring locations and elevations were provided
by Century engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-016
Contract: 25-113-01
Boring Location: sta 535+00.00, 130' Lt. C.L.

Boring Surface Elev.: +63.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 16.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/20/08 14.0' 12.0° 5.8

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.5 ; Wet soft light brown silt w/.some gravel and A-4(0) Topsoil - 4"
2 fine/to coarse sand, trace of clay.
2.0’ 12" RECOVERY
2 2.0 2 Wet loose light brown coarse sand w/ some A-1-b
3 3.0 silt;yfine sandy-and gravel:
2A 3.0 %% 7 R!ECO\{ERY A'2'4(0)
4.0 Wet dense brown silty fine sand w/ some
3 40 11 coarse'sand, trace of gravel: A-1-b
1 11" RECOVERY
13 Wet medium dense brown coarse sand w/
some fine sand, silt, and gravel.
6 6.0' 18" RECOVERY
4 6.0 £0 Saturated medium dense brown coarse to fine A-1-b
h sand w/'some silt; trace of gravel!
8.0’ 19" RECOVERY
5 8.0 : Saturated medium dense brown coarse to fine A-1-b
9 : sand w/ some silt and gravel.
10.0 16" RECOVERY
6 10.0 2 Saturated loose brown fine to coarse sand, A-3
g trace of silt and gravel.
12 12.0 18" RECOVERY
7 12.0 wR Saturated loose brown fine to coarse sand w/ | A-2-4(0)
3 some silt, trace of gravel.
14.0 20" RECOVERY
8 14.0 M Saturated medium dense brown fine sand and A-3
15 P gravel w/ some coarse sand, trace of silt.
16.0 17" RECOVERY
Boring terminated at 16.0 feet
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Silty sand

BHEEE Poorly graded sand
AR with silt

Notes:

1. Exploratory borings were drilled on 2/20/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

2. Groundwater levels recorded at the time of drilling and rechecked
the following day.

3. Surveyed boring locations and elevations were provided
by Century engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 540+00.00, 139'Rt. C.L.

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE10F1

Boring No.: Rr1-017

Boring Surface Elev.: +710 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.

S-Sampler: o.D O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.

Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water
3/12/08 14.0° 12.0° 10.1'

Pay Quantities:

16.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
1 0.8 : Moist stiff brown clayey fine.sandy silt w/ A-4(1) Topsoil - 10"
20 some coarse sand, trace of gravel.
5 X - 13" RECOVERY
' 12 Moist very stiff brown fine sandy silt w/ some A-4(0)
3 16 coarse sand and gravel.
4.0! 22" RECOVERY.
3 4.0 A Moist hard brown fine sandy silt w/ some A-4(0)
u coarse sand, trace of gravel.
6 6.0! 22" RECOVERY
4 6.0 B Moist medium dense brown silty coarse to A-1-b
& fine sand w/ some gravel.
8.0’ 19" RECOVERY
5 8.0 : Moist loose light brown coarse sand w/ some A-1-b
9 : gravel, fine sand, and silt.
10.0 14" RECOVERY
6 10.0 2 Wet medium dense light brown coarse to fine A-1-b
6 sand w/ some gravel and silt.
12 12.0 13" RECOVERY
7 12.0 4 Saturated loose light brown coarse to fine A-1-b
& sand w/ some silt, trace of gravel.
14.0 24" RECOVERY
8 14.0 L Saturated medium dense light brown coarse A-1-b
15 s sand and gravel w/ some fine sand, trace of
silt.
16.0 5" RECOVERY
Boring terminated at 16.0 feet
Remarks:

Reviewed By: Maureen Kelly

Soils Supervisor:

Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity

i clay

Silty sand

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 3/12/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

2. Groundwater levels recorded at the time of drilling and rechecked
the following day.

3. Surveyed boring locations and elevations were provided
by Century engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-018
Contract: 25-113-01
Boring Location: sta 550+00.00, 46' Lt. C.L.

Boring Surface Elev.: +s640 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/5/08 10.0° 8.0’ 5.4

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.7 8 Wet stiff gray clay, trace of fine to coarse A-6(14) Forest Duff - 8".
sand.
L2 | g-g: 1 Wet hard gray clayey fine sandy silt w/ some A-4(1)
3 = 22 coarse sand, trace of gravel.
14 g
12" RECOVERY.
4.0 18" RECOVERY.
3 4.0 p Wet.medium dense orange-and gray mottled A-2-4(0)
12 silty fine sand w/ some gravel, trace of coarse
sand.
6 6.0 12" RECOVERY
4 6.0 o Saturated mediumdense brown coarse to fine A-1-b
s sand w/.some silt.and gravel.
8.0' 18" RECOVERY
S 8.0’ 3 Saturated medium dense brown coarse to fine A-1-b
9 8 sand, trace of silt and gravel.
10.0 24" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

N

Poorly graded clayey
silty sand

Silty sand

Well graded sand
with silt

Notes:

1.

2.

Exploratory boring was drilled on 3/5/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-019
Contract: 25-113-01
Boring Location: sta. 555+00.00, 45' Rt. C.L.

Boring Surface Elev.: +620 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/5/08 10.0° 8.0’ 4.4

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

D(?tp)th Prlgglrlgss No. Sgg)lirl]e Blows/6" Sample Description Class./G.I. Remarks
1 0.7 : Wet firm.gray clay w/ some.gravel and A-6(5) Forest Duff - 8".
organic matter, trace of fine to coarse sand.
L2 | 20 4 Wl Wetvery stiff gray and brown mottled clayey | A-4(0)
3 1 : i gravelly silt w/ some coarse to fine sand, trace
of organic matter.
40 16" RECOVERY.
3 > 5 16" RECOVERY,
: 6 Saturated medium dense gray coarse sand w/ A-L-b
9 some silt and fine sand, trace of gravel.
6 6.0! 17" RECOVERY
4 6.0 3 Saturated medium dense brown coarse to fine A-1-b
8 sand w/.some silt, trace of gravel,
8.0’ 17" RECOVERY
5 8.0’ 3 Saturated medium dense brown coarse to fine A-1-b
9 1 sand w/ some silt and gravel.
10.0 14" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

N

Poorly graded clayey
silty sand

AAINTY

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/5/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-020
Contract: 25-113-01
Boring Location: sta. 560+00.00, 45' Lt. C.L.

Boring Surface Elev.: +66.0 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/5/08 10.0° 8.0’ 8.0’

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.8 3 Wet firm.brown clayey silt.w/.some fine sand, A-4(6) Cultivated Soil - 10".
trace of coarse sand and gravel.
2 g-‘lJ: : Wet medium dense brown clayey coarse to A-2-4(0)
3 e (W fine sand, trace of gravel.
14" RECOVERY
4.0 23" RECOVERY.
3 4.0 s Wet medium dense brown silty coarse tofine | _A-2-4(0)
12 sand w/ some gravel.
6 6.0: 19" RECOVERY
4 6.0 " Wet medium dense brown coarse to fine sand A-1-b
o w/ some silt and gravel.
8.0’ 11" RECOVERY
5 8.0 1 Saturated very stiff brown clayey fine to A-4(0)
9 12 coarse sandy silt, trace of gravel.
10.0' 4" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

N

Poorly graded clayey
silty sand

AAINTY

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/5/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 565+00.00, 118' Rt. C.L.

Boring Surface Elev.: +69.0

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time
3/5/08

Pay Quantities:

Depth of Hole
14.0°

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of: To:
From Depth of: 0.0' To:

Depth of Casing Depth of Water
12.0° 10.0°

PAGE10F1

Boring No.: R1-021

16.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
1 10 2 Moist firm.brown clayey silt.w/ some fine A-4(4) Cultivated Soil - 12".
2.0 sand, trace of coarse sand and gravel.
2 2.0 s 11" RECOVERY A-4(0)
3 10 Moist stiff brown clayey gravelly coarse
sandy silt w/ some fine sand.
4.0 22" RECOVERY
3 4.0 . Moist medium dense brown and light brown A-2-4(0)
10 silty fine to coarse sand, trace of gravel.
6 6.0’ 18" RECOVERY
4 6.0 b Moist medium dense orange silty fine to A-2-4(0)
4 coarse sand, trace of gravel.
8.0’ 21" RECOVERY
5 8.0 3 Wet loose brown fine to coarse sand w/ some |  A-2-4(0)
9 3 silt, trace of gravel.
10.0 18" RECOVERY
6 100 3 Wet medium dense brown fine to coarse sand A-1-b
s and gravel w/ some silt.
12 12.0 12" RECOVERY
7 120 : Saturated medium dense brown coarse to fine A-1-b
1. sand w/ some silt, trace of gravel.
14.0 20" RECOVERY
8 140 g Saturated medium dense brown gravel and A-1-b
15 u coarse sand w/ some fine sand and silt.
16.0 19" RECOVERY
Boring terminated at 16.0 feet
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

N

Poorly graded clayey
silty sand

Silty sand

R Poorly graded sand
S with silt

Notes:

1.

2.

Exploratory boring was drilled on 3/5/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-022
Contract: 25-113-01
Boring Location: sta 570+00.00, 108' Lt. C.L.

Boring Surface Elev.: +69.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 16.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/6/08 14.0' 12.0° 10.7

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

D(ef'tp)th Prlgglrle)zlss No. Sgg;[t)rI‘e Blows/6" Sample Description Class./G.I. Remarks
1 0.5 2 Moist soft.brown and light.brown silt w/ some|  A-4(2) Forest Duff - 3".
3 fine/to coarse sand and clay.
2.0’ 18" RECOVERY
2 2.0 : Moist medium dense light brown silty coarse | A-2-4(0)
3 S to fine.sand-w/-some gravel.
4.0 18" RECOVERY,
3 4.0 1 Moist hard light brown ‘coarse sand w/ some A-1-b
1 silt and fine sand, trace of gravel.
6 6.0' 19" RECOVERY
4 6.0 B Wet medium dense brown silty coarse to fine A-1-b
o sand w/'some gravel.
8.0 20" RECOVERY
5 8.0 s Wet medium dense brown coarse to fine sand A-1-b
9 : w/ some silt and gravel.
10.0° 20" RECOVERY
6 100 2 Wet medium dense orange coarse to fine sand A-1-b
12 and gravel w/ some silt.
12 12.0' 17" RECOVERY
7 12.0 Y Wet medium dense orange coarse sand and A-1-b
13.0' gravel w/ some fine sand, trace of silt.
7A 13.0' g .12 RECOVERY A-2-7(l)
14.0' Saturated medium dense brown clayey gravel
8 14.0 10 and fine to coarse sand. A
4 12" RECOVERY A-T-5(2)
15 5 Saturated stiff brown and green fine sandy
clay w/ some coarse sand, trace of gravel.
16.0' 15" RECOVERY
Boring terminated at 16.0 feet
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 3/6/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

2. Groundwater levels recorded at the time of drilling and rechecked
the following day.

3. Surveyed boring locations and elevations were provided
by Century engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-023
Contract: 25-113-01
Boring Location: sta 575+00.00, 45' Rt. C.L.

Boring Surface Elev.: +650 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/5/08 10.0° 8.0’ 6.3

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.3 S B Moist very.stiff brown and.orange coarse to A-6(1) Forest Duff - 3".
o fine/sandy clay, trace of gravel.
2.0’ 20" RECOVERY
2 2.0 12 Moist medium dense brown coarse to fine A-1-b
3 b sand w/ some siltand gravel.
4.0 21" RECOVERY
3 4.0 ! Wet medium dense brown fine to coarse sand, A-3
8 trace of silt and gravel.
6 6.0 24"RECOVERY
4 6.0 8 Saturated medium dense brown fine sand w/ A-2-4(0)
1 some coarse sand, silt, and gravel.
8.0’ 18" RECOVERY
5 8.0 3 Saturated stiff brown fine sandy clay w/ some| A-7-5(9)
9 : coarse sand, trace of gravel.
10.0' 16" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Silty sand

B Poorly graded sand

Elastic silt

Notes:

1.

2.

Exploratory boring was drilled on 3/5/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 580+00.00, 127' Lt. C.L.

Boring Surface Elev.: +e67.0

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time
3/6/08

Pay Quantities:

Depth of Hole
14.0'

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of: To:
From Depth of: 0.0' To:

Depth of Casing
12.0'

Depth of Water
10.0°

PAGE10F1

Boring No.: R1-024

16.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.9 g Moist very. stiff gray and brown mottled A-4(6) Cultivated Soil - 11",
20 clayey silt, trace of fine to coarse sand.
. 12" RECOVERY
2 2.0 3 it - - - A-2-4(0)
s [ Moist medium dense brown fine sand w/
8 13 b some clay and coarse sand, trace of gravel.
4.0} 20" RECOVERY.
3 4.0 S Moist medium dense light brown silty fine A-2-4(0)
h sand, trace of coarse sand and gravel.
6 6.0 16" RECOVERY
4 6.0 b2 Moist dense light.brown coarse to fine sand A-1-b
kS and gravel w/:some silt.
8.0’ 10" RECOVERY
5 8.0 2 No Sample Recovery
17
9 9
10.0 0" RECOVERY
6 10.0 8 Saturated very stiff brown and green fine to A-7-5(2)
1 coarse sandy clay, trace of gravel.
12 12.0 19" RECOVERY
7 12.0 : Saturated very stiff green-gray fine to coarse A-7-5(1)
12 sandy clay, trace of gravel.
14.0 21" RECOVERY
8 14.0 g Saturated medium dense green silty fine to A-2-4(0)
15 3 coarse sand, trace of gravel.
16.0 24" RECOVERY
Boring terminated at 16.0 feet
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Poorly graded clayey
silty sand

\
AAINTY

Silty sand

Notes:

1. Exploratory borings were drilled on 3/5/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

2. Groundwater levels recorded at the time of drilling and rechecked
the following day.

3. Surveyed boring locations and elevations were provided
by Century engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 585+00.00, 45' Rt. C.L.

Boring Surface Elev.: +70.0

Wt. of Casinf; Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
3/6/08

Time

Pay Quantities:

Depth of Hole
10.0°

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:
From Depth of: 0.0'

Depth of Casing
8.0’ Dry

To:
To:

Depth of Water

PAGE10F1

Boring No.: R1-025

10.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1 0.8 3 Moist firm.brown clayey silt.w/ some fine A-4(5) Cultivated Soils - 9".
. sand, trace of coarse sand and gravel.
2.0 g 15" RECOVERY
2 2.0 s W P Moist stiff brown fine sandy silt w/ some A-4(0)
3 9 s coarse sand and clay.
4.0! b 16" RECOVERY.
3 4.0 4 Moist.stiff brown.and gray mottled fine.sandy A-4(0)
: silt w/ some coarse sand.
6 6.0! 24" RECOVERY
4 6.0 / Moist very stiff light brown and gray/fine to A-4(0)
K coarse sandy silt, trace of gravel.
8.0’ 15" RECOVERY
5 8.0 M Moist medium dense light brown and gray A-2-4(0)
9 1" silty fine to coarse sand, trace of gravel.
10.0 17" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Poorly graded clayey
silty sand

\
AAINTY

Silt

Silty sand

Notes:

1. Exploratory borings were drilled on 3/6/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

2. Groundwater levels recorded at the time of drilling. Boring backfilled
upon completion.

3. Surveyed boring locations and elevations were provided
by Century engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-026
Contract: 25-113-01
Boring Location: sta.590+00.00, 45' Lt. C.L.

Boring Surface Elev.: +68.11 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/6/08 10.0¢ 8.0’ Dry
68.1
68.1
68.1
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3/6/08 1 1o 7 [l Wet stiff.brown silt w/ some.clay and fine A-4(3) Cultivated Soil - 11".
2.0 Wik sand, trace of coarse sand.
2 20 5 __11"RECOVERY A-4(0)
3 1 Wet very stiff brown fine sandy silt, trace of
coarse sand.
4.0' 21" RECOVERY
3 4.0 S w7y Wet stiff brownand gray clayey gravelly silt A-4(1)
g w/ some fine to coarse sand.
6 6.0’ 13" RECOVERY
4 6.0’ [/ Wet very stiff brown fine sandy clay w/ some A-6(2)
i coarse sand, trace of gravel.
8.0’ 22" RECOVERY
5 8.0 8 Wet very stiff brown fine sandy clay w/ some | A-7-5(2)
9 u coarse sand, trace of gravel.
10.0' 19" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
A clay

Silt

Clayey sand

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/6/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-027
Contract: 25-113-01
Boring Location: sta 595+00.00, 131'Rt. C.L.

Boring Surface Elev.: +720 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 16.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/21/08 16.0° 14.0' Dry

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/21/08 1 0.0 : '::/ Wet stiff tan.silt w/ some clay.and fine sand, A-4(1) Cultivated Soil - 11".
: Wy trace of coarse sand.
:"'4
e
2.0’ il 12" RECOVERY
2 2.0 s '::/ Wetstiff brown:fine sandy-silt w/ some-clay A-4(0)
3 S Iyl and coarse sand.
:"'4
e
4.0 il 18" RECOVERY
3 40 g '::// Wet very stiff orange and gray clayey silt w/ A-4(2)
) :/:,— some- fine to coarse sand; trace of gravel.
Y
o
6 6.0" () 16" RECOVERY
4 6.0 n Wet very stiff gray clay w/ some fine'sand, A-6(10)
7.0 trace of coarse sand and gravel.
4A 7.0 ig 12 RECOYERY A'2'4(O)
8.0 Wet dense gray clayey fine to coarse sand,
5 8.0 5 trace of gravel. 3
S 6" RECOVERY A-2-4(0)
9 8 Wet medium dense gray silty fine sand w/
some coarse sand.
10.0 20" RECOVERY
6 10.0 2 Wet stiff gray clayey fine sandy silt, trace of A-4(3)
11.0' coarse sand and gravel.
6A | 1.0 15 5" RECOVERY A-l-a
14 .
12 12.0 Wet medium dense gray gravel w/ some
7 12.0 16 coarse and fine sand and silt. KN P o
49 9" RECOVERY A-1-b Chi’[{terlng in auger drilling to
19 Wet very dense brown gravel w/ some coarse 141t
sand and silt, trace of fine sand and rock
14.0 fragments.
8 | 140 o 8" RECOVERY A-4(0)
15 A Wet medium dense brown silty fine to coarse
sand w/ some gravel, trace of cemented sands.
16.0 12" RECOVERY
Boring terminated at 16.0 feet
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
A clay

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 2/21/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-028
Contract: 25-113-01
Boring Location: sta. 600+00.00, 45' Lt. C.L.

Boring Surface Elev.: +5.0 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/21/08 10.0° 8.0’ Dry
75.0
75.0
75.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/21/08 1 0.0 : Wet stiff brown clayey silt.w/.some fine sand, A-4(4) Cultivated Soil - 11".
e trace of coarse sand.
2.0' 14" RECOVERY
2 2.0 8 Wetsstiff brown:fine sandy:silt, trace of-coarse A-4(0)
3 8 sand and clay.
4.0' 18" RECOVERY
3 4.0 2 Wet stiff gray clayey silt w/ some fine sand, A-4(4)
o trace of coarse sand and.gravel.
6 6.0' 20" RECOVERY
4 6.0 S Wet verystiff gray clay w/ some fineto A-6(5)
1 coarse sand, trace of gravel.
8.0’ 22" RECOVERY
5 8.0 s Wet medium dense gray silty coarse to fine A-2-4(0)
9 u sand, trace of gravel.
10.0' 19" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 2/21/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 605.00.00, 122'Rt. C.L.

Boring Surface Elev.: +77.0

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
2/21/08

Time

Pay Quantities:

Depth of Hole
16.0°

STATE OF DELAWARE

PAGE10F1

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:

O.D. of Samp. Tube: 3

0O.D. of Rock Core:

From Depth of: To
From Depth of: 0.0' To:

Depth of Casing
14.0' Dry

Depth of Water

Boring No.: R1-029

16.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
2/21/08 1 0.0 2 Wet stiff brown clayey silt, trace of fine to A-4(7) Cultivated Soil - 11".
s coarse sand.
2.0’ 14" RECOVERY
2 2.0 A '::/ Wethard gray-and brownssilt w/-some-clay, A-4(3)
3 i Ml trace of fine to coarse sand.
20 e
v"'f
e
4.0 ffg:f 24" RECOVERY
3 4.0 3 '::// Wet very stiff gray and brown clayey silt w/ A-4(3)
11 ll-~some fine sand,.trace of coarse sand.
il
6 6.0° i) 24" RECOVERY
4 6.0 n Wet verystiff brown fine sandy clay'w/ some| 'A-6(4)
7.0 coarse sand.
4A 7.0 1‘11 i i 10 RECOVER.Y : A'2'4(O)
8.0 Wet medium dense brown silty fine to coarse
5 80 5 sand, trace of gravel. 3
8 10" RECOVERY A-2-4(0)
9 n Wet medium dense orange clayey fine to
coarse sand, trace of gravel.
10.0° 19" RECOVERY
6 100 g Wet medium dense brown silty gravel and A-1-b
1 coarse sand w/ some fine sand.
12 12.0' 14" RECOVERY
7 120 A Wet dense brown silty fine sand w/ some A-2-4(0)
1 coarse sand and gravel.
14.0 16" RECOVERY
8 140 p Wet medium dense brown silty fine to coarse |  A-2-4(0)
15 A sand, trace of gravel.
16.0° 20" RECOVERY
Boring terminated at 16.0
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

b Silty low plasticity
/| clay

f Poorly graded clayey
0 silty sand

Clayey sand

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 2/21/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-030
Contract: 25-113-01
Boring Location: sta 610+00.00, 148 Lt. C.L.

Boring Surface Elev.: +730 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 16.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/21/08 16.0° 14.0' Dry

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/21/08 1 10 3 Wet firm.brown clayey silt.w/.some fine sand, A-4(6) Cultivated Soil - 12",
2.0 trace of coarse sand.
> 20 g 10" RECOVERY A-4(1)
3 4 Wet stiff brown clayey fine to coarse sandy
silt, trace of gravel.
4.0 17" RECOVERY
3 4.0 3 Wet firm orange fine sandy silt, trace of A-4(0)
3 coarse sand.
6 6.0’ 21" RECOVERY
4 6.0 E Wet medium dense orange and light brown A-2-4(0)
i fine sand w/ some silt, trace of coarse sand.
8.0’ 18" RECOVERY
5 8.0 2 Wet medium dense orange and light brown A-2-4(0)
9 : silty fine sand w/ some coarse sand, trace of
gravel.
10.0 22" RECOVERY
6 100 A Wet medium dense brown clayey fine to A-2-5(0)
8 coarse sand, trace of gravel.
12 12.0 11" RECOVERY
7 120 : Wet medium dense brown clayey fine to A-2-5(0)
10 coarse sand, trace of gravel.
14.0 20" RECOVERY
8 140 4 Wet medium dense brown coarse to fine sand A-1-b
15 10 w/ some silt and gravel.
16.0 18" RECOVERY
Boring terminated at 16.0 feet
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silt

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 2/21/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-031
Contract: 25-113-01
Boring Location: sta. 615.00.00, 120'Rt. C.L.

Boring Surface Elev.: +79.0 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/21/2008 10.0° 8.0’ Dry

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/21/08 1 10 ; Saturated.medium stiff brown.clay with a A-4(8) Cultivated Soil - 12"
2.0 . trace of| fine to coarse sand and gravel.
2 2.0 3 8" RECOVERY A'4(8)
3 2 Saturated stiff brown clay with some fine to
4 coarse sand and a trace of gravel
4.0 19" RECOVERY
3 4.0 2 No Sieve Analysis: Indication of Saturated
3 medium stiff brown clay with a trace of fine
to coarse sand.
6 6.0' 22'5RECOVERY
4 6.0 ¢ B2y Saturated stiff brown clayey fine to coarse A-6(2)
0 sand with some gravel.
8.0’ 21" RECOVERY
5 8.0’ 2 Wet medium dense orange silty fine to coarse | A-2-4(0)
9 : sand with a trace of gravel.
10.0 20" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 2/21/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 620+00.00, 45' Lt. C.L.

Boring Surface Elev.: +sio

Wt. of Casinf; Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel O.D.
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
2/20/08

Time

Pay Quantities:

Depth of Hole
10.0°

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:
From Depth of: 0.0'

To:

To:

Depth of Casing Depth of Water
8.0’ Dry

PAGE10F1

Boring No.: R1-032

10.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/20/08 1 0.8 3 Wet firm.brown clay, trace.of fine to coarse A-6(13) Cultivated Soil - 9".
. 4 sand.
2.0 - 15" RECOVERY
2 20 3 Wet stiff brown clayey silt, trace of fine to A-4(6)
3 9 coarse sand and gravel.
4.0! 24" RECOVERY.
3 4.0 2 Wet stiff brown clayey silt. w/ some fine-sand, A-4(3)
5.0' trace of coarse sand and gravel.
3A 5.0' g 9" RECOVERY A-4(0)
6 6.0: Wet stiff brown-fine sandy-silt w/ some
4 6.0 2 coarse sand, trace of gravel. i
g 10" RECOVERY A-4(6)
7 Wet stiff-brown:clayey silt w/ some-fine sand,
trace of coarse sand.
8.0’ 24" RECOVERY
5 8.0 3 Wet medium dense brown clayey coarse sand |  A-2-4(0)
9 ! and gravel w/ some fine sand.
10.0' 18" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

b Silty low plasticity
/| clay

Silty sand

Clayey sand

Notes:

1.

2.

Exploratory boring was drilled on 2/20/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 625+00.00, 45' Rt. C.L.

Boring Surface Elev.: +740

Wt. of Casinf; Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
2/20/08

Time

Pay Quantities:

Depth of Hole
10.0°

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:
From Depth of: 0.0'

Depth of Casing
8.0’ Dry

To:
To:

Depth of Water

PAGE10F1

Boring No.: R1-033

10.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
2/20/08 1 0.0 : Wet firm.brown clayey silt;.trace of fine to A-4(8) Cultivated Soil - 10".
3 coarse sand.
2.0 14" RECOVERY
2 2.0 Z Wetsstiff brown:clayey silt;trace of fine:to A-4(6)
3 : coarse sand and.gravel.
4.0 19" RECOVERY
3 4.0 6 Wet very stiff orange fine sandy silt, trace of A-4(0)
o gravel and,coarse.sand.
6 6.0" 18" RECOVERY
4 6.0 . Wet very stiff orange fine sandy silt. A-4(0)
190
8.0’ 20" RECOVERY
5 8.0 8 Wet very stiff orange fine sandy silt, trace of A-4(0)
9 2 gravel and coarse sand.
10.0' 19" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 2/20/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 635+00.00, 45' Lt. C.L.

Boring Surface Elev.: +710

Wt. of Casinf; Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
3/4/08

Time

Pay Quantities:

Depth of Hole
10.0°

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:

From Depth of: 0.0'

Depth of Casing
8.0’ Dry

To:
To:

Depth of Water
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Boring No.: R1-034

10.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3/4/08 1 10 3 Moist firm.brown clayey silt;.trace of fine to A-4(7) Cultivated Soil - 10".
2.0 coarse sand.
2 2.0 é i i 12 R.ECOVERY i A-4(1)
3 6 Moist stiff brown silt w/ some clay and fine to
coarse sand, trace of gravel.
4.0! 18" RECOVERY
3 4.0 s Moist medium dense light brown silty coarse A-1-b
: sandw/ some fine sand, trace of gravel.
6 6.0 19" RECOVERY
4 6.0 [’ Moist medium dense brown coarse sand w/ A-1-b
3 some silt, fine.sand, and gravel.
8.0’ 20" RECOVERY
5 8.0 g Moist medium dense brown gravel and coarse A-1-b Sample contains rock
9 12 to fine sand w/ some silt. fragments (gravel).
10.0 14" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

b Silty low plasticity

/| clay

Silty sand

RS, Poorly graded sand
il with silt

Notes:

1.

2.

Exploratory boring was drilled on 3/4/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 639+99.11, 45'Rt. C.L.

Boring Surface Elev.: +650

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
3/4/08

Time

Pay Quantities:

Depth of Hole
16.0°

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:
From Depth of:

To:

0.0 To:

Depth of Water

Depth of Casing
14.0' Dry

PAGE10F1

Boring No.: R1-035

16.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
3/4/08 1 1o 2 [l Moist firm brown clayey silt, trace of fine A-4A(7) Cultivated Soil - 11".
2.0 Wl sand.
2 2.0 g yerEu : i 10" R.ECOVERY A-4(0)
3 3.0 : Moist stiff brown silt w/ some gravel, coarse
2A 3.0 14 to fine sand, and clay. N
13 7" RECOVERY. A-1-b
3 j-g, - Moist medium:dense brown'gravel and coarsg
' 2 sand w/ some silt.and fine sand. A-T-6(2)
e 7" RECOVERY
Wet very stiff brown fine sandy clay w/ some
6 6.0' coarse sand, trace.of gravel.
4 6.0 : 11" RECOVERY A-7-5(6)
9 Wet stiff brown fine sandy clay w/ some
N coarse.sand and.gravel.
8.0’ 18" RECOVERY
5 8.0 3 Wet stiff brown fine sandy clay w/ some A-7-5(3)
9 : coarse sand, trace of gravel.
10.0 12" RECOVERY
6 100 3 Wet loose brown clayey coarse to fine sand A-2-5(0)
5 w/ some gravel.
12 12.0 19" RECOVERY
7 120 s Wet medium dense brown clayey coarse to A-2-5(0)
u fine sand w/ some gravel.
14.0 18" RECOVERY
8 140 2 Wet medium dense brown silty coarse to fine | A-2-4(0)
15 L sand w/ some gravel.
16.0 18" RECOVERY
Boring terminated at 16.0 feet
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
A clay

Z8%

Poorly graded clayey
silty sand

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/4/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 645+00.00, 99' Lt. C.L.

STATE OF DELAWARE

PAGE10F1

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Boring No.: R1-036

Boring Surface Elev.: +e6s0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 16.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/4/08 16.0' 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3/4/08 1 10 3 Wet firm.brown clay, trace.of fine sand and A-6(12) Cultivated Soil - 12",
2.0 gravel.
2 20 3 11" RECOVERY A-4(8)
3 5 Wet stiff brown clayey silt, trace of fine to
coarse sand.
4.0! 18" RECOVERY
3 4.0 2 Wet medium dense brown clayey gravel w/ A-2-6(0) Sample contains rock
12 some fine to coarse sand. fragments.
6 6.0 23" RECOVERY
4 6.0 B Wet dense brown clayey gravel and coarse A-2-6(0) Sample contains rock
4 sand'w/ some fine sand. fragments.
8.0' 21" RECOVERY
5 8.0 1 Wet dense brown clayey gravel and coarse A-2-7(0) Sample contains rock
9 3 sand w/ some fine sand. fragments.
10.0' 17" RECOVERY
6 100 M Wet medium dense brown clayey gravel and A-2-6(0)
12 fine to coarse sand.
12 12.0' 23" RECOVERY
7 120 p Wet medium dense orange and brown clayey | A-2-7(1)
g coarse sand and gravel w/ some fine sand.
14.0' 19" RECOVERY
8 140 3 Wet medium dense orange and brown clayey | A-2-7(0)
15 : coarse to fine sand w/ some gravel.
16.0' 19" RECOVERY
Boring terminated at 16.0 feet
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/4/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-037
Contract: 25-113-01
Boring Location: sta. 650+00.00, 57 Rt. C.L.

Boring Surface Elev.: +650 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 15.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/4/08 15.0° 13.0° Dry

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 15.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3/4i08 [l Buk/ 10 3 Wet brown fine to coarse sandy lean clay. A-6(10) Cultivated Soil - 11".
L 2.0 Wet firm brown clay, trace of fine sand. A-6(11)
2 50 5 9" RECOVERY A-4(7)
3 6 Wet stiff brown clayey silt, trace of fine to
coarse sand.
4.0! 18" RECOVERY
3 4.0 2 w71 \Wet loose brown clayey fine to coarse sand, A-2-4(0)
5.0 vy trace of gravel.
3A 5.0' 6 10" RECOVERY A-4(1)
11 N A .
6 6.0 Wet very stiff brown silt w/ some clay, fine to
4 6.0 26 coarse sand, and gravel. Al
ks 10" RECOVERY
22 Wet very dense light brown gravel'w/ some
silt and coarse to fine sand.
8.0’ 8" RECOVERY
5 8.0 A No recovery.
28
9 27
10.0' 0" RECOVERY
12
6 130 12 Wet medium dense brown silty coarse sand A-2-4(0)
: w/ some fine sand and gravel.
15 15.0' 17" RECOVERY
Boring terminated at 15.0 feet
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Clayey sand

b Silty low plasticity

/| clay

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/4/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 655+00.00, 45' Lt. C.L.

Boring Surface Elev.: +63.0

Wt. of Casinf; Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
3/3/08

Time

Pay Quantities:

Depth of Hole
15.0°

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:
From Depth of: 0.0'

Depth of Casing
13.00 Dry

To:
To:

Depth of Water

PAGE10F1

Boring No.: R1-038

15.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 15.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3/3/08 1 10 3 Wet firm.brown clayey silt;.trace of fine to A-4(9) Cultivated Soil - 10".
2.0 coarse sand.
2 20 3 _ 10" RECOVERY A-4(4)
3 5 Wet stiff brown silt w/ some clay, trace of
fine to coarse sand and gravel.
4.0! 20" RECOVERY
3 4.0 4 Wet loose brown clayey fine to coarse sand, A-2-4(0)
s trace of gravel.
6 6.0 18" RECOVERY
4 6.0 ; Wet medium dense orange and brown gravel A-2-4(0)
i w/ some fine to coarse sand and silt:
8.0’ 20" RECOVERY
5 8.0 : Wet medium dense orange and brown gravel A-1-b
9 2 and fine sand w/ some coarse sand and silt.
10.0 20" RECOVERY
12
6 13.0 2 Wet medium dense orange and brown gravel A-1-b
8 and coarse sand w/ some silt and fine sand.
15 15.0' 16" RECOVERY
Boring terminated at 15.0 feet
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Clayey sand

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/3/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta 660+00.00, 127" Rt. C.L.

Boring Surface Elev.: +520

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
3/3/08

Time

Pay Quantities:

Depth of Hole
16.0°

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:
From Depth of:

To:

0.0 To:

Depth of Water

Depth of Casing
14.0' Dry

PAGE10F1

Boring No.: R1-039

16.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
3/3/08 1 0.8 : e Moist medium dense brown.gravel w/ some A-1-b Cultivated Soil - 9".
. ! ghi#l silt and fine sand, trace of coarse sand.
2.0 5 12" RECOVERY
2 2.0 3 Moist loose brown fine to coarse sand w/ A-2-4(0)
3 5 some silt, trace of gravel.
4.0! 16" RECOVERY.
3 4.0 5 Moist.medium dense light. brown coarse-to A-2-4(0)
e fine sand w/ some silt, trace of gravel.
6 6.0 18" RECOVERY
4 6.0 £ Moist loose light'brown coarse to fine sand w/ A-1-b
5 some silt and ‘gravel.
8.0’ 19" RECOVERY
5 8.0 5 Wet medium dense brown silty fine to coarse |  A-2-4(0)
9 g sand, trace of gravel.
10.0 21" RECOVERY
6 100 o Wet very stiff brown fine to coarse sandy silt, A-5(0)
1 trace of gravel.
12 12.0 24" RECOVERY
7 12.0 u Wet very stiff brown fine to coarse sandy silt A-4(0)
1 w/ some gravel.
14.0 19" RECOVERY
8 140 5 Wet medium dense brown fine to coarse sand, A-3
15 u trace of silt and gravel.
16.0 20" RECOVERY
Boring terminated at 16.0 feet
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

EFﬂ Silty gravel

Silty sand

FERR Poorly graded sand
o with silt

Notes:

1.

2.

Exploratory boring was drilled on 3/3/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 680+00.00, 45' Rt. C.L.

Boring Surface Elev.: +s56.0

Wt. of Casinf; Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
3/3/08

Time

Pay Quantities:

Depth of Hole
15.0°

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:

From Depth of: 0.0'

Depth of Casing
13.00 Dry

To:
To:

Depth of Water

PAGE10F1

Boring No.: R1-040

15.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 15.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
3/308  [lBuk/ 10 3 Moist brown fine fo coarse.sandy lean clay. A-6(5) Cultivated Soil - 10".
L 2.0 Wet firm brown clayey silt, trace of fine sand. A-4(6)
2 50 : 12" RECOVERY A-4(6)
3 s Wet stiff brown clayey silt, trace of fine to
coarse sand.
4.0! 23" RECOVERY
3 4.0 3 Wet stiff brown silt w/ some fine to coarse A-4(0)
: sand, trace of gravel.
6 6.0 24" RECOVERY
4 6.0’ [’ it Wet very stiff brown fine sandy gravelly silt A-4(0)
£ i Wi/ some clay and coarse sand.
8.0 teiny 20" RECOVERY
5 8.0 3 Wet very stiff brown clay w/ some fine sand, A-6(9)
9 S trace of coarse sand.
10.0 24" RECOVERY
12
6 13.0 4 Wet stiff brown clayey fine sandy silt, trace off ~ A-4(4)
g coarse sand and gravel.
15 15.0' 24" RECOVERY
Boring terminated at 15.0 feet
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Low plasticity
clay

~

Poorly graded clayey
silty sand

AN

Notes:

1.

2.

Exploratory boring was drilled on 3/3/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 685+00.00, 120' Lt. C.L.

Boring Surface Elev.: +440

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel 0.D
S-Sampler: 0.D
U-Sampler:  Ball Sampler 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
3/3/08

Time

Pay Quantities:

Depth of Hole
16.0°

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
O.D. of Samp. Tube: 3
0O.D. of Rock Core:

From Depth of:

From Depth of: 0.0'

Depth of Casing
14.0' Dry

To:
To:

Depth of Water

PAGE10F1

Boring No.: R1-041

16.0°

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
3/3/08 1 10 3 Wet firm.brown clayey silt;.trace of fine to A-4A(T7) Cultivated Soil - 11".
2.0 coarse sand.
2 20 3 _ 11" RECOVERY A-4(3)
3 5 Wet stiff brown silt w/ some clay, trace of
fine to coarse sand.
4.0! 21" RECOVERY
3 4.0 p :/::/ Wet stiff brown silt w/ some clay and coarse A-4(1)
% W tofine sand, trace of gravel.
(L
6 6.0 it 23" REGOVERY
4 6.0 1 Wet very stiff brown clayey silt, trace of fine A-1-b
3 to coarse sand.
8.0’ 18" RECOVERY
5 8.0 : Wet medium dense brown coarse sand w/ A-1-b 3" clay lens at 8.5'
9 6 some silt and fine sand, trace of gravel.
10.0 18" RECOVERY
6 100 : Wet medium dense brown coarse sand w/ A-1-b
8 some silt, trace of fine sand and gravel.
12 12.0 24" RECOVERY
7 120 : Wet medium dense brown coarse sand, trace A-1-b
s of silt, fine sand, and gravel.
14.0 22" RECOVERY
8 140 e Wet medium dense brown coarse sand and A-1-b
15 4 gravel w/ some silt and fine sand.
16.0 21" RECOVERY
Boring terminated at 16.0 feet
Remarks:
Reviewed BYy: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

W/ Silty low plasticity

M clay

Silty sand

R Poorly graded sand
e with silt

Notes:

1.

2.

Exploratory boring was drilled on 3/3/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-042
Contract: 25-113-01
Boring Location: sta 695+00.00, 128'Rt. C.L.

Boring Surface Elev.: +39.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 16.0'
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/3/08 16.0° 14.0° Dry

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski

D(?E)th Prlgglrlgss No. Sgéglir']e Blows/6" Sample Description Class./G.1. Remarks
3/3/08 1 0.8 ! iii Moist firm.brown clayey coarse sandy silt w/ A-4(0) Cultivated Soil - 9".
R ii! some fine sand and gravel.
2.0 el 9" RECOVERY
2 22 ° [Ill_Moist very loose coarse sand w/ some fine A-1-b
3 A | =5 2 sand, silt, and gravel. / A-6(12)
6 5" RECOVERY:
4.0' Moist stiff brown clay w/'some coarse sand,
3 4.0 3 \trace of fine sand. / A-6(10)
s 15" RECOVERY
12 Moist stiff brown clay w/ some fine sand,
trace.of gravel and.coarse.sand.
6 6.0: s 12" RECOVERY
4 e 5 1] ~Moist medium dense light brown coarse sand A-1-b
¢ w/ some fine sand.and silt, trace of gravel.
8.0’ 20" RECOVERY
5 8.0 2 Moist medium dense light brown coarse to A-1-b
9 ! fine sand w/ some silt, trace of gravel.
10.0 18" RECOVERY
6 100 : Moist medium dense light brown coarse to A-1-b
A fine sand w/ some silt, trace of gravel.
12 12.0 20" RECOVERY
7 120 8 Wet medium dense light brown coarse to fine A-1-b
s sand, trace of silt and gravel.
14.0 18" RECOVERY
8 140 3 Wet loose light brown coarse to fine sand w/ A-2-4(0)
15 3 some silt, trace of gravel.
16.0 21" RECOVERY
Boring terminated at 16.0 feet
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

7

Poorly graded clayey
silty sand

AAIIAY

Silty sand

Low plasticity
clay

RS, Poorly graded sand
il with silt

Notes:

1.

2.

Exploratory boring was drilled on 3/3/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to 1-95 Boring No.: R1-043
Contract: 25-113-01
Boring Location: sta. 700+00.00, 45' Lt. C.L.

Boring Surface Elev.: +410 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0O.D. O.D. of Samp. Tube: 3 IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/3/08 10.0° 8.0’ Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
3/3/08 1 10 3 Moist firm.brown'clay w/ some coarse to fine A-6(6) Cultivated Soil - 10".
2.0 sand, trace of gravel.
2 2.0 g e i i 10 RECOVE.RY A-4(0)
3 s Jt  Moist stiff brown clayey fine to coarse sandy
ekl silt, trace of gravel.
4.0' 18" RECOVERY
3 4.0 2 Moist medium dense brown gravel and coarse A-1-b
u sand w/ some silt and fine sand.
6 6.0’ 15" RECOVERY
4 6.0’ P Moist medium dense light brown and brown A-2-4(0)
L, silty fine sand.w/ some coarse sand-and
gravel.
8.0’ 15" RECOVERY
5 8.0 M Moist medium dense light brown coarse sand A-1-b 4" clay lens at 9.8 ft.
9 u w/ some fine sand and silt, trace of gravel.
10.0’
Boring terminated at 10.0 feet
12
15
Remarks:

Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

N

Poorly graded clayey
silty sand

AAINTY

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/3/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 705+00.00, 16' Rt. C.L.

STATE OF DELAWARE

PAGE10F1

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Boring No.: R1-044

Boring Surface Elev.: +4s0 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0' To: 10.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/3/08 10.0° 8.0’ Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 10.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3/3/08 1 0.0 : et Moist loose brown clayey coarse sand w/ A-2-4(0) Cultivated Soil - 10".
4 e some fine sand and gravel.
2.0' 12" RECOVERY
2 2.0 5 Moist:medium-dense brown:silty:coarse:to A-1-b
3 1 fine sand w/ some gravel.
4.0' 21" RECOVERY
3 4.0 6 Wet medium dense brown silty coarse to fine |  A-2-4(0)
S sand; trace.of gravel.
6 6.0' 22" RECOVERY
4 6.0 0 Wet medium dense brown fine to'coarse sand | A-2-4(0)
: w/ some silt and gravel.
8.0’ 20" RECOVERY
5 8.0 : Wet loose brown fine to coarse sand w/ some |  A-2-4(0)
9 p silt, trace of gravel.
10.0’ 24" RECOVERY
Boring terminated at 10.0 feet
12
15
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

ZB%|

Poorly graded clayey
silty sand

N >
AAIIAY

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/3/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling. Boring
backfilled upon completion.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to I-95
Contract: 25-113-01
Boring Location: sta. 719+00.00, 65' Lt. C.L.

STATE OF DELAWARE

PAGE10F1

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Boring No.: R1-045

Boring Surface Elev.: +s530 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler:  Ball Sampler 0.D O.D. of Samp. Tube: 3 IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 16.0°
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/3/08 16.0' 14.0' Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; 3 Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dan Taylor
Helpers: D.Zmijewski
Depth Daily Sample " -
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
3/3/08 1 10 2 Moist firm.brown clayey silt.w/ some fine to A-4(5) Cultivated Soil - 10".
2.0 coarse sand, trace of gravel.
2 20 4 10" RECOVERY A-1-b
3 s Moist medium dense brown silty coarse sand
w/ some fine sand, trace of gravel.
4.0! 14" RECOVERY
3 4.0 1 Moist medium dense brown and light brown A-1-b
: silty coarse sand, trace of gravel.
6 6.0' 18" RECOVERY
4 6.0’ X Moist loose brown and light brown fine to A-2-4(0)
t coarse sand w/ some silt, trace of gravel.
8.0 20" RECOVERY
5 8.0' S Moist loose brown and light brown silty fine A-2-4(0)
9 3 to coarse sand, trace of gravel.
10.0' 19" RECOVERY
6 0.0 : Moist medium dense brown and light brown A-1-b
L gravel and fine sand w/ some coarse sand and
silt.
12 12.0' 18" RECOVERY
7 120 5 Moist medium dense brown gravel and coarse A-1-b
8 sand w/ some silt and fine sand.
14.0' 17" RECOVERY
8 140 ! Moist medium dense brown coarse to fine A-1-b
15 6 sand and gravel w/ some silt.
16.0' 18" RECOVERY
Boring terminated at 16.0 feet
Remarks:
Reviewed By: Maureen Kelly Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Notes:

1.

2.

Exploratory boring was drilled on 3/3/2008 using a 3 1/4-inch
diameter continuous flight power auger. Rig is a ATV CME 45.

Groundwater levels recorded at time of drilling and rechecked
the following day.

Surveyed boring locations and elevations were provided
by Century Engineering.

These logs are subject to the limitations, conclusions, and
recommendations in this report.

Results of tests conducted on samples recovered are reported
on the logs.

All SPT blow counts are uncorrected.




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 2

F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta. 460+00, 100.00' Lt. C.L.

Boring No.: R1-046

Boring Surface Elev.: +65.80 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 39.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/27/09 12.0 12.0 11.2
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 40.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: J. Truver
Helpers: J. Lafferty
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/27/09 1 0.5 3 Moist firm.brown'silt w/ some clay, trace of A-4(3) Topsoil - 5"
3 fine/to coarse sand.
2.0 17" RECOVERY
2 2.0 3 Moist medium dense brown coarse to fine A-1-b
3 g sand-w/ somessilt, trace of .gravel:
4.0 22" RECOVERY.
3 4.0 2 Moist soft brown clayey gravelly silt w/ some A-4(1)
2 fine sand, trace of coarse sand.
6 6.0' 18" RECOVERY
4 6.0 0 Moist medium dense tan coarse sand w/ some A-1-b
: silt and-fine sand; trace of gravel.
8.0' 20" RECOVERY
5 8.0 L Moist medium dense tan coarse to fine sand A-1-b
9 ! w/ some silt, trace of gravel.
10.0' 21" RECOVERY
6 10.0 : Moist medium dense brown gravel and coarse A-1-b
10 sand w/ some silt, trace of fine sand.
12 12.0' 20" RECOVERY _ )
7 12.0 M Indication of moist medium dense brown No sieve analysis.
13 gravel and coarse sand, trace of clay and fine
sand.
14.0' 17" RECOVERY _ )
8 140 4 Indication of moist medium dense orange silty, No sieve analysis.
15 ! sand w/ some gravel.
16.0' 3" RECOVERY
9 16.0 e Wet medium dense orange, green, and brown |  A-2-6(0)
8 clayey gravel and fine sand w/ some coarse
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: R1-046

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
8 sand.
18 18.0 16" RECOVERY
10 | 180 i [z Saturated stiff green and brown fine sandy A-7-6(3)
: zzzz  clay, trace of gravel and coarse sand.
20.0' 15" RECOVERY
21
24 5
1 24.0 3 Mty Saturated stiff green and brown clayey fine A-4(0)
g @i sandy silt, trace of coarse sand.
it
26.0' o 22" RECOVERY
bl
12
27 ¥
Eekgls
2 ,?,
fress
g
12 29.0 3 Saturated medium dense green fine sand w/ A-2-4(0) Glauconitic.
30 8 some silt and-coarse sand, trace of arganic
matter-and gravel.
31.0 21" RECOVERY
33
13 | 340 Wit Saturated medium dense green fine to coarse | A-2-4(0) Glauconitic.
M sand w/ some silt, trace of organic matter and
gravel.
36 36.0 21" RECOVERY
39
14 | 390 5 Saturated medium dense green clayey fine to A-2-4(0) Glauconitic.
o coarse sand w/ some organic matter and
gravel.
41.0 23" RECOVERY
End of Boring
42
45




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

b Silty low plasticity
A clay

Silty sand

R Poorly graded sand
e with silt

Clayey sand

Poorly graded clayey
silty sand

AR TIAY

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig iIs a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta. 465+00, 100.00' Rt. C.L.

Boring Surface Elev.: +e605 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall:
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2
S-Sampler: O.D. O.D. of Samp. Tube:
U-Sampler: 0O.D. 0O.D. of Samp. Tube:
Core Bit: O.D. 0O.D. of Rock Core:
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:

Water Level Readings

Date Time Depth of Hole Depth of Casing Depth of Water
10.0 8.6

3/6/09 10.0

Pay Quantities:

PAGE 1 0F 3

Boring No.: R1-047

2 1/2 in. Dia. Dry Sample Boring: 58.9 Ft.; Dia. U-Sample Boring:
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock:

Boring Contractor: Walton Corporation
Driller: J. Truver
Helpers: D.Zmijewski

14.0

Elev. of Water

Ft.
Ft.

Depth Daily Sample " .
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.1. Remarks
3/6/09 1 0.5 2 Moist loose tan silty fine to.coarse sand w/ A-2-4(0) Forrest Duff - 4"
2 some gravel.
2.0 7" RECOVERY
2 2.0 o Moist medium dense orange gravel w/ some A-1-b
3 o fine'to.coarse-sand and silt:
4.0 13" RECOVERY
3 40 2 Wet stiff brown fine sandy clay w/ some A-7-6(3)
e coarse sand.
6 6.0' 13" RECOVERY
4 6.0 A Wet stiff brown fine sandy clay w/.some A-7-6(3)
g coarse sand.
8.0’ 17" RECOVERY
5 8.0 : Saturated firm brown fine sandy clay w/ some|  A-6(2)
9 : coarse sand, trace of organic matter.
10.0 15" RECOVERY
6 100 : Saturated loose brown clayey fine sand w/ A-2-4(0)
6 some coarse sand.
12 12.0 13" RECOVERY
7 120 : Saturated stiff brown fine sandy clay, trace of | A-7-6(3)
2 coarse sand.
14.0 17" RECOVERY
8 14.0 3 Saturated firm brown-orange fine sandy clay, | A-7-6(4) Started mud rotary at 14.0".
15 5 trace of coarse sand.
16.0° 16" RECOVERY
9 16.0 2 Saturated firm brown-orange fine sandy clay, | A-7-6(3)
: trace of coarse sand.
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-047
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
18 18.0' 12" RECOVERY
10 | 180 3 Saturated stiff brown-orange fine sandy clay, A-6(4)
o trace of coarse sand.
20.0' 24" RECOVERY
21
24
11 24.0 3 Saturated loose dark green silty fine to coarse |  A-2-4(0)
5 sand, trace of organic matter and gravel.
26.0' 24" RECOVERY
27
12 29.0 p Saturated medium dense dark green fine to A-2-4(0)
30 o coarse sand w/ some silt, trace of organic
matter-and gravel.
31.0 23" RECOVERY
33
13 | 340 ! Saturated medium dense dark green organic A-2-4(0)
1 silty fine to coarse sand, trace of gravel.
36 36.0 20" RECOVERY
39
14 | 390 5 Saturated medium dense dark green coarse to | A-2-4(0)
4 fine sand w/ some silt and gravel, trace of
organic matter.
41.0 14" RECOVERY
42
15 44.0 M Saturated dense dark gray silty fine to coarse A-2-4(0)
45 = sand, trace of organic matter and gravel.




STATE OF DELAWARE PAGE 3 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-047
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
46.0' 24" RECOVERY
48
16 | 490 > Saturated very dense dark gray fine to coarse | A-2-4(0)
Sora sand w/ some silt, trace of gravel.
50.5' 12" RECOVERY
51
54
17 | 540 s Saturated very dense dark gray fine sand w/ A-2-4(0)
55.0' some silt-and.coarse sand; trace of-gravel.
9" RECOVERY
57
18 | 590 o Saturated very dense dark gray fine sand w/ A-2-4(0)
60 60.0: some coarse sand.and silt, trace of gravel.
8" RECOVERY [
End of Boring
63
66
69
72




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

Clayey sand

Notes:

1. Exploratory borings were drilled on 3/6/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

Contract: 25-113-01

Boring Location: sta. 540+00, 70.00' Lt. C.L.

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 OF 2

Boring No.: R1-048

Boring Surface Elev.: +69.92 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 38.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/23/09 14.0 14.0 13.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 40.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D. Burt
Helpers:
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3/23/09 1 0.0 2 Moist firm.light brown fine.sandy silt w/ A-4(0) Topsoil - 2".
p some coarse sand and clay, trace of gravel.
2.0 22" RECOVERY
2 2.0 5 Moist:medium-dense light-brown and-orange:|==A-2-4(0)
3 g silty fine to coarse sand, trace of mica.
4.0 18" RECOVERY
3 4.0 B Moist medium dense dark brown coarse to A-1-b
13 fine sand w/ some.silt;.trace.of gravel.
6 6.0" 20" RECOVERY
4 6.0 by Moist medium dense dark brown'siltycoarse A-1-b
3 to fine sand w/ some gravel.
8.0' 16" RECOVERY
5 8.0 : Moist medium dense light gray coarse to fine A-1-b
9 10 sand w/ some silt, trace of gravel.
13
10.0' 23" RECOVERY
6 100 10 Moist medium dense light gray coarse sand A-1-b
1 w/ some fine sand and silt, trace of gravel.
12 12.0' 24" RECOVERY
7 12.0 4 Wet loose brown and black mottled coarse to A-1-b
6 fine sand w/ some silt and gravel.
14.0' 23" RECOVERY
8 140 2 Wet loose light brown gravel and fine sand w/ A-1-b
15 3 some silt and coarse sand.
16.0' 14" RECOVERY _ )
9 16.0 g Indication of wet very stiff dark black clayey No sieve analysis.
9
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: R1-048

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
9 sandy silt. Glauconitic.
18 18.0 6" RECOVERY
10 | 180 8 Saturated very stiff dark black fine sand A-6(3 Glauconitic.
9 y y
4 clay, trace of coarse sand and gravel.
20.0 21" RECOVERY
11 20.0 2 Saturated stiff dark black fine sandy clay, A-6(2) Glauconitic.
21 8 trace of coarse sand and gravel.
22.0 21" RECOVERY
12 22.0 5 Saturated very stiff dark black fine sandy A-6(5) Glauconitic.
13 clay, trace of coarse sand and gravel.
24 24.0' 23" RECOVERY
13 | 240 3 Saturated stiff dark black fine sandy silt, trace A-4(0) Glauconitic.
8 of coarse sand and gravel.
26.0 23" RECOVERY
14 | 260 2 Saturated hard dark black fine sandy clay, A-6(3) Glauconitic.
27 > trace of coarse sand.
28.0 14" RECOVERY
15 | 28.0 3 Saturated stiff dark black fine sandy clay, A-6(5)
o trace of coarse sand and gravel.
30 300 10" RECOVERY.
16 | 300 3 Saturated very stiff dark black fine sandy A-7-6(4) Glauconitic.
1 clay, trace of coarse sand and gravel.
3200 9"RECOVERY
17 | 320 R Saturated stiff dark black fine sandy clay, A-7-6(5) Glauconitic.
33 s trace of coarse sand and gravel.
34.0 12" RECOVERY
18 | 340 2 Saturated loose black clayey fine to coarse A-2-6(1)
s sand w/ some organic matter, trace of gravel.
36 36.0' 22" RECOVERY
19 | 360 I8 Saturated hard black organic fine sandy silt w. A-4(0)
o some coarse sand, trace of gravel.
38.0' 19" RECOVERY
20 | 38.0 o Saturated medium dense black organic silty A-2-5(0)
39 A fine to coarse sand w/ some gravel.
40.0 8" RECOVERY
End of Boring
42
45




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Silty sand

Clayey sand

Low plasticity
clay

Notes:

1. Exploratory borings were drilled on 3/23/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

Contract: 25-113-01

Boring Location: sta 545+00, 30.00' Lt. C.L.

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 OF 2

Boring No.: R1-049

Boring Surface Elev.: +68.23 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/27/09 18.0 16.0 15.7
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 40.0 Ft.; Dia. U-Sample Boring:
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock:
Boring Contractor: Walton Corporation
Driller: D. Burt
Helpers:
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
3/27/09 1 0.0 2 Moist firm.brown clay w/ some fine to coarse A-6(6)
3
: sand.
2.0 21" RECOVERY
2 2.0 s Moist:medium-dense brown:to orangessilty A-2+4(0)
3 8 fine to coarse sand, trace of gravel.
4.0 22" RECOVERY
3 4.0 3 Moist loose brown fine to coarse sand w/ A-2-4(0)
o some silt and gravel.
6 6.0" 20" RECOVERY
4 6.0 E Moist medium dense brown coarse sand w/ A-1-b
L some silt and fine sand, trace of gravel.
8.0' 22" RECOVERY
5 8.0 5 Moist medium dense brown coarse sand w/ A-1-b
9 e some fine sand, gravel, and silt.
10.0' 17" RECOVERY
6 10.0 g Moist medium dense brown coarse to fine A-1-b
: sand w/ some gravel, trace of silt.
12 12.0' 18" RECOVERY
7 12.0 2 Wet loose brown coarse to fine sand w/ some A-1-b
e gravel, trace of silt.
14.0' 18" RECOVERY
8 14.0 L Wet loose brown coarse to fine sand w/ some A-1-b
15 3 gravel, trace of silt.
16.0' 23" RECOVERY
9 16.0 M Wet medium dense coarse sand w/ some fine A-1-b
15
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: R1-049

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
16 sand and gravel, trace of silt.
18 18.0 23" RECOVERY
10 | 180 u Wet medium dense brown coarse to fine sand A-1-b
: w/ some gravel and silt.
20.0 18" RECOVERY
1 | 200 1 Wet medium dense brown coarse to fine sand A-1-b
21 s w/ some gravel and silt.
22.0 19" RECOVERY
12 | 220 p Saturated stiff brown to gray fine sandy clay, | A-7-6(5)
; trace of coarse sand and gravel.
24 24.0' 18" RECOVERY
13 | 240 4 Saturated very stiff gray fine sandy clay w/ A-7-5(2)
1 some coarse sand, trace of gravel.
26.0° 23" RECOVERY
14 | 26.0 18 Saturated hard gray fine sandy clay w/ some A-7-5(6)
27 2 coarse sand, trace of gravel.
28.0° 24" RECOVERY
15 | 280 : Saturated medium dense black silty fine sand |  A-2-4(0)
9 w/ some coarse sand, trace of gravel.
30 300 18" RECOVERY
16 | 300 3 Saturated medium dense black fine sand w/ A-2-4(0)
1 some coarse sand, silt, and organic matter,
trace of gravel:
320 20"RECOVERY
17 | 320 5 Saturated medium dense black silty fine sand |  A-2-4(0)
33 12 w/ some coarse sand, trace of gravel.
34.0 23" RECOVERY
18 | 340 . Saturated medium dense black silty coarse to | A-2-4(0)
s fine sand, trace of gravel.
36 36.0' 21" RECOVERY
19 | 360 3 Saturated medium dense black silty coarse to | A-2-4(0)
1 fine sand w/ some gravel.
38.0 24" RECOVERY
20 | 380 0% Saturated very dense black silty fine to coarse| A-2-5(0)
39 39.0' sand w/ some gravel.
10" RECOVERY
End of Boring
42
45




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Silt

Notes:

1. Exploratory borings were drilled on 3/27/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-050
Contract: 25-113-01
Boring Location: sta 550+00, 100.00' Rt. C.L.

Boring Surface Elev.: +63.87 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 38.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/30/09 12.0 10.0 8.1

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 40.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D. Burt
Helpers:
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
3/30/09 1 0.0 2 Moist stiff brown clayey fine sandy silt, trace A-4(2)
p of coarse sand.
2.0 20" RECOVERY
2 2.0 3 Moiststiff brown clayey-fine sandy:siltw/ A-4(1)
3 8 some coarse sand and gravel.
4.0 18" RECOVERY
3 4.0 : Moist loose brown silty fine sand, trace of A-2-4(0)
: coarse sand and-gravel.
6 6.0" 18" RECOVERY
4 6.0 3 Moist very loose'brown and orange fine to A-2-4(0)
z coarse sand w/ some silt, trace of gravel.
8.0’ 17" RECOVERY
5 8.0 3 Moist medium dense brown-orange coarse to A-1-b
9 8 fine sand and gravel w/ some silt.
10.0 18" RECOVERY
6 10.0 8 Moist medium dense brown-orange coarse A-1-b
L sand and gravel w/ some fine sand and silt.
12 12.0 18" RECOVERY
7 12.0 2 Moist medium dense brown and orange fine A-2-4(0)
: to coarse sand w/ some silt and gravel.
14.0 19" RECOVERY
8 14.0 3 Moist loose orange coarse sand w/ some silt A-1-b
15 8 and fine sand, trace of gravel.
16.0 20" RECOVERY
9 16.0 8 Wet medium dense green clayey coarse to A-2-6(1)
3
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: R1-050

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
10 fine sand, trace of gravel.
18 18.0 19" RECOVERY
10 | 180 2 Wet medium dense green silty fine to coarse A-2-4(0)
10 sand, trace of organic matter and gravel.
20.0 18" RECOVERY
1 | 200 ) Saturated medium dense green silty fine to A-2-4(0)
21 o coarse sand w/ some gravel and organic
matter.
22.0 18" RECOVERY
12 | 220 2 Saturated stiff green fine sandy clay w/ some A-6(0)
: coarse sand, trace of organic matter and
gravel.
24 24.0' 21" RECOVERY
13 | 240 P Saturated very stiff green organic fine sandy A-4(0)
R silt w/ some clay and coarse sand, trace of
i gravel.
26.0° 20" RECOVERY
14 | 260 3 Saturated medium/dense green silty fine sand | A-2-4(0)
27 b w/ some coarse sand, trace of gravel.
28.0° 19" RECOVERY
15 | 280 3 Saturated very stiff green fine to coarse sandy| A-7-5(2)
o clay, trace of gravel.
30 300 17" RECOVERY.
16 | 300 o Saturated very dense green clayey fine sand A-2-5(0)
310 w/ some coarse sand and gravel.
10" RECOVERY
17 | 320 Y Saturated very dense green silty fine to coarse| A-2-4(0)
33 s sand, trace of gravel.
34.0 19" RECOVERY
18 | 340 E Saturated dense green silty fine to coarse A-2-5(0)
= sand, trace of gravel.
36 36.0' 18" RECOVERY
19 | 360 i Saturated dense green fine to coarse sand w/ A-2-4(0)
" some gravel and silt.
38.0 18" RECOVERY
20 | 38.0 2 Saturated very dense green clayey fine to A-2-4(0)
39 o coarse sand, trace of gravel.
40.0' 18" RECOVERY
End of Boring
42
45




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
A clay
pEYEYT Poorly graded clayey
2 silty sand
Silty sand

RS, Poorly graded sand
il with silt

Clayey sand

Notes:

1. Exploratory borings were drilled on 3/30/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

Contract: 25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 0F 3

Boring No.: R1-051

Boring Location: sta 555+00, 100.00' Lt. C.L.
Boring Surface Elev.: +620 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 34.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
4/1/09 6.0 4.0 3.1
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 60.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D. Burt
Helpers:
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
4/1/09 1 0.5 : Wet firm.gray clayey silt, trace of fine sand A-4(8) Topsoil - 3".
4 and gravel.
2.0 18" RECOVERY
2 2.0 : Wet very stiff gray clayey silt, trace of fine to A-4(6)
3 s coarse.sand-and-gravel.
4.0 19" RECOVERY
3 4.0 A Wet hard gray-brown gravelly silt w/ some A-4(0)
1" coarse to fine sand, trace of clay.
6 6.0' 15" RECOVERY
4 6.0 4 Wet medium dense brown and orange coarse A-1-b
- to fine'sand w/ some silt, trace of‘gravel.
8.0' 19" RECOVERY
5 8.0 g Wet medium dense brown coarse to fine sand A-1-b
9 2 w/ some gravel, trace of silt.
10.0' 19" RECOVERY
6 100 4 Wet medium dense brown coarse sand w/ A-1-b
e some gravel and fine sand, trace of silt.
12 12.0' 20" RECOVERY
7 12.0 : Wet loose tan fine to coarse sand w/ some silt,|  A-2-4(0)
3 trace of gravel.
14.0' 20" RECOVERY
8 14.0 2 Wet loose tan fine to coarse sand w/ some silt,|  A-2-4(0)
15 : trace of gravel.
16.0' 17" RECOVERY
9 16.0 : Wet medium dense tan-brown coarse sand w/ A-1-b
2 some silt, fine sand, and gravel.
Remarks: Mud Rotary @ 34.0 Feet.
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

F.A. Project: u.s.301, Maryland State Line to S.R. 1

PAGE 2 OF 3

Boring No.: R1-051

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
18 18.0 19" RECOVERY
10 | 180 12 Wet medium dense tan-brown coarse sand w/ A-1-b
8 some fine sand, trace of silt and gravel.
20.0 18" RECOVERY
21
24
11 24.0 3 Saturated loose brown coarse sand w/ some A-1-b
s fine sand, silt, and gravel.
26.0 18" RECOVERY
27
12 29.0 : Saturated medium dense green coarse to fine A-2-4(0) Glauconitic.
30 n sand w/ silt and gravel.
310 18" RECOVERY
33
13 | 340 8 Saturated medium dense green-brown silty A-2-4(0) Mud Rotary @ 34.0'.
12 fine to coarse sand, trace of gravel.
36 36.0' 20" RECOVERY
39
14 | 390 : Saturated loose green-brown fine to coarse A-3
p sand, trace of silt.
41.0 20" RECOVERY
42
15 44.0 5 Saturated medium dense green-brown fine A-2-4(0)
45 13 sand w/ some coarse sand and silt.




STATE OF DELAWARE PAGE 3 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-051
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
46.0 21" RECOVERY
48
16 | 490 ® Saturated very dense brown fine sand w/ A-2-4(0)
oo some silt and coarse sand.
51 51.0 19" RECOVERY
54
17 | 540 e Saturated very dense green fine sand, trace of A-3
33 H
SO silt.and coarse sand:
56.0' 17" RECOVERY
57
81| 580 sor Saturated very dense green fine sand w/ some | A-2-4(0)
50.0' coarse sand and silt.
9" RECOVERY [
60 End of Boring
63
66
69
72




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Well graded sand

Notes:

1. Exploratory borings were drilled on 4/1/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 1 OF 2

Boring No.: R1-052

Contract: 25-113-01
Boring Location: sta. 682+00, 40.00' Lt. C.L.
Boring Surface Elev.: +5061 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 20.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/10/09 20.0 18.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 20.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/10/09 1 10 3 Moist firm.brown clayey silt;.trace of coarse A-4(9) Cultivated Soil - 8".
4 to fine sand.
2 g-g: 4 Moist firm brown clayey silt, trace of fine to A-4A(T7)
. 3
3 coarse sand.
Lt 14" RECOVERY
4.0! 18" RECOVERY
3 4.0 z g4 Moist medium dense orange gravel and fine A-2-4(0)
: s sand w/ some clay, trace of coarse sand.
6 6.0' 10":RECOVERY
4 6.0 [’ Moist medium dense orange silty fine'sand A-2-4(0)
£ and gravel 'w/.some coarse sand.
8.0' 18" RECOVERY
5 8.0 3 Moist loose orange silty fine sand, trace of A-2-4(0)
9 : coarse sand and gravel.
10.0' 19" RECOVERY
6 10.0 3 Moist stiff orange fine sandy silt, trace of A-4(0)
2 coarse sand.
12 12.0' 19" RECOVERY
7 12.0 3 Moist loose orange fine to coarse sand w/ A-2-4(0)
2 some silt, trace of gravel.
14.0' 21" RECOVERY
8 14.0 3 Moist loose orange fine to coarse sand w/ A-2-4(0)
15 3 some silt, trace of gravel.
16.0' 15" RECOVERY
9 16.0 5 Moist dense orange gravel and coarse sand w/ A-1-a
" some fine sand, trace of silt.
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-052
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
18.0° - bt 14" RECOVERY
10 | 180 2 B Moist dense orange gravel and coarse sand w/| ~ A-1-a
17 |4EHel  some silt, trace of fine sand.
b ]
RN
20.0' e e 18" RECOVERY
End of Boring
21
24
27
30
33
36
39
42
45




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

f Poorly graded clayey
pkese’d silty sand

Silty sand

Poorly graded gravel
with silt

= aa ey
S
Sy W
SR
hemmpnr o

Notes:

1. Exploratory borings were drilled on 2/10/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-053
Contract: 25-113-01
Boring Location: sta 622+00, 190.00'Rt. C.L.

Boring Surface Elev.: +7342 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 48.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/25/09 39.0 39.0 35.2

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 50.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
2/24/09 1 1o s [l Moist stiff tan clayey silt, trace of fine to A-4(6) Cultivated soil - 9"; 4" frozen
2.0 Wik coarse sand. soil.
2 2.0 G 10" RECOVERY A-4(0)
3 6 Moist stiff tan silt, trace of fine to coarse sand
and gravel,
4.0 16" RECOVERY
3 4.0 3 :,'::/ Moist stiff tan clayey fine sandy silt w/ some A-4(1)
¢ MM coarse sand, trace of gravel.
v
/1A
6 6.0’ Ll 14" RECOVERY
4 6.0 i Moist stiff tan clay w/ some fine sand, trace off © A-6(9)
C coarse sand and gravel.
8.0’ 24" RECOVERY
5 8.0 2 Moist stiff tan fine sandy silt w/ some gravel, A-4(0)
9 6 clay, and coarse sand.
10.0° 14" RECOVERY
6 10.0 : Moist medium dense orange silty fine to A-2-4(0)
1 coarse sand w/ some gravel.
12 12.0' 24" RECOVERY
7 12.0 M Moist medium dense orange coarse to fine A-1-b
13 sand and gravel w/ some silt.
14.0 14" RECOVERY
8 14.0 g Moist medium dense orange coarse sand w/ A-1-b
15 10 some fine sand and silt, trace of gravel.
16.0° 19" RECOVERY
9 16.0 » Moist medium dense orange coarse to fine A-1-b
12 sand w/ some silt and gravel.
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
Boring No.: R1-053

Depth Daily Sample

(ft) Progress No. Depth Blows/6" Sample Description Class./G.I. Remarks
18.0 B 17" RECOVERY
10 | 180 is Wet medium dense orange coarse to fine sand A-1-b Cemented sands.
9 and gravel w/ some silt.
20.0' 17" RECOVERY
21
24
11 24.0 8 Wet medium dense orange-brown silty coarse|  A-2-4(0)
S to fine sand, trace of gravel.
26.0' 14" RECOVERY
27
o aturated loose orange-brown silty fine to -2-
12 | 290 3 Saturated | ge-b Ity fine t A-2-4(0
30 : coarse sand, trace of gravel.
310 24" RECOVERY
33

2/25/09 13 34.0'

~NaBAN

Saturated loose orange and gray mottled fine A-2-4(0)
to coarse sand w/ some silt, trace of gravel.

46.0'

36 36.0 24" RECOVERY
39

14 | 390 : Saturated medium dense orange and gray A-2-4(0)

: mottled fine sand w/ some coarse sand and
silt.
41.0 24" RECOVERY

42

15 44.0 s Saturated medium dense orange fine sand w/ A-2-4(0)
45 1 some coarse sand and silt.

24" RECOVERY




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 3

Boring No.: R1-053

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

48

16

48.0'

50.0'

N
RRo~

Saturated medium dense orange fine sand w/
some coarse sand, trace of silt.

24" RECOVERY

A-3

51

54

57

60

63

66

69

72

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
/LM
LV clay
Silt

Low plasticity
clay

Poorly graded clayey
silty sand

Silty sand

R Poorly graded sand
T with silt

Notes:

1. Exploratory borings were drilled on 2/24/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: st 622+00, 250.00' Lt. C.L.

Boring Surface Elev.: +76.07 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall:
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2

S-Sampler: O.D. O.D. of Samp. Tube:

U-Sampler: 0O.D. 0O.D. of Samp. Tube:

Core Bit: O.D. 0O.D. of Rock Core:
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water
2/23/09 34.0 34.0 325

Pay Quantities:

PAGE 1 0F 3

Boring No.: R1-054

48.0

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 50.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
2/23/09 1 10 3 Moist firm.brown clay, trace.of fine sand. A-6(11) Cultivated Soil - 9".
2.0 11" RECOVERY
2 2.0 3 Moist stiff brown clayey silt w/ some fine to A-4(4)
3 e coarse sand.
4.0 16" RECOVERY
3 4.0 3 Moist loose orange silty fine to coarse sand, A-2-4(0)
: trace of gravel.
6 6.0’ 14" RECOVERY
4 6.0 2 Moist medium dense orange silty fine to A-2-4(0)
4 coarse sand, trace of gravel.
8.0’ 24" RECOVERY
5 8.0 z Moist medium dense yellow silty fine to A-2-4(0)
9 ! coarse sand.
10.0 15" RECOVERY
6 10.0 6 Moist medium dense yellow fine to coarse A-2-4(0)
: sand and gravel w/ some silt.
12 12.0 20" RECOVERY
7 Wet medium dense brown, green, and orange | A-2-4(0) Cemented sands.
silty coarse to fine sand w/ some gravel.
8 14.0 : Wet medium dense brown, green, and orange | A-2-4(0) Cemented sands.
15 S silty fine to coarse sand w/ some gravel.
16.0 14" RECOVERY
9 16.0 2 Wet medium dense brown, green, and orange | A-2-4(0) Cemented sands.
e coarse to fine sand w/ some silt, trace of
gravel.
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
Boring No.: R1-054

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
18.0 12" RECOVERY
10 | 180 Wet medium dense brown, green, and orange A-1-b Cemented sands.
coarse to fine sand w/ some silt and gravel.
20.0 9" RECOVERY
21
24
11 24.0 Wet medium dense brown, green, and orange |  A-2-4(0) Cemented sands.
fine to coarse sand w/ some silt and gravel.
26.0 20" RECOVERY
27
12 29.0 Wet medium dense brown fine to coarse sand | A-2-4(0) Cemented sands.
30 w/ some silt.
310 24" RECOVERY
33
13 | 340 Wet medium dense brown fine sand w/ some | A-2-4(0) Cemented sands.
coarse sand and silt, trace of gravel.
36 36.0 20" RECOVERY
39
14 39.0 Wet medium dense brown fine sand w/ some A-3 Cemented sands.
coarse sand, trace of silt and gravel.
41.0 21" RECOVERY
42
15 44.0 Wet dense brown fine sand w/ some coarse A-3 Cemented sands.
45 sand, trace of silt and gravel.
46.0 T 16" RECOVERY
g.t L HA




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 3 OF 3

Boring No.: R1-054

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

48

16

48.0'

50.0'

P
=R R

Wet medium dense brown fine sand w/ some
coarse sand, trace of silt and gravel.

20" RECOVERY

A-3

Cemented sands.

51

54

57

60

63

66

69

72

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

R Poorly graded sand
e with silt

Notes:

1. Exploratory borings were drilled on 2/23/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-055
Contract: 25-113-01
Boring Location: sta. 627+00, 360.00' Rt. C.L.

Boring Surface Elev.: +7215 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 50.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/26/09 29.0 29.0 26.9

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 50.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/25/09 1 10 : Moist stiff tan clayey silt, trace of fine to A-4(10) Cultivated Soil - 10".
2.0 coarse sand.
2 2.0 é i i 10 RECO-VERY : A-4(10)
3 3.0 Moist stiff tan clayey silt, trace of fine to
2A 30 6 coarse sand. Y
5 10" RECOVERY, A-2-4(0)
3 j-g, Z Moist medium:dense tan=orange clayey coarse
' 9 to.fine.sand w/ some gravel. A-2-6(0)
H 10" RECOVERY
Moist medium dense yellow-orange clayey
6 6.0' coarse to fine sand, trace of gravel.
2 6.0' o _ _[16"RECOVERY : A-1b
11 Moist medium dense orange gravel and fine
S sand w/.some coarse sand and silt;
8.0’ 18" RECOVERY
5 8.0 12 Moist medium dense orange coarse sand and A-1-b
9 1 gravel w/ some fine sand and silt.
10
10.0 14" RECOVERY
6 10.0 M Moist medium dense orange coarse sand and A-1-b
5 gravel w/ some fine sand, trace of silt.
12 12.0 17" RECOVERY
7 12.0 M Moist medium dense brown silty gravel and A-1-b Cemented sands.
4 coarse sand w/ some fine sand.
14.0 8" RECOVERY
8 14.0 e Wet very stiff brown fine to coarse sandy silt, A-4(0) Cemented sands.
15 2 trace of gravel.
16.0 11" RECOVERY
9 16.0 g Wet medium dense brown clayey coarse to A-2-5(0) Cemented sands.
2 fine sand w/ some gravel.
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
Boring No.: R1-055

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
18.0° - 9" RECOVERY
10 | 180 2 Wet very loose orange silty coarse to fine A-2-4(0) Cemented sands.
3 sand w/ some gravel.
20.0' 12" RECOVERY
21
24
2/26/09 | 11 | 240 o Wet medium dense green-orange coarse to A-1-b Cemented sands.
: fine sand and gravel w/ some silt.
26.0' 17" RECOVERY
27
12 29.0 8 Saturated medium dense orange fine to coarse| A-2-4(0)
30 . sand w/ .some silt, trace of gravel.
310 21" RECOVERY
33
13 | 340 p Saturated medium dense orange fine sand w/ A-2-4(0)
1 some coarse sand and silt, trace of gravel.
36 36.0 20" RECOVERY
39
14 | 390 s Saturated medium dense orange fine sand w/ A-2-4(0)
8 some coarse sand and silt.
41.0 22" RECOVERY
42
15 44.0 o Saturated medium dense orange fine sand w/ A-3
45 P some coarse sand, trace of silt.
46.0 16" RECOVERY




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 3

Boring No.: R1-055

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

48

16

48.0'

50.0'

Saturated dense orange fine sand w/ some
coarse sand and silt.

16" RECOVERY

A-3

51

54

57

60

63

66

69

72

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

R Poorly graded sand
S with silt

Notes:

1. Exploratory borings were drilled on 2/25/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 0F 3

Boring No.: R1-056

Contract: 25-113-01
Boring Location: sta. 627+00, 360.00' Lt. C.L.
Boring Surface Elev.: +s0.3s Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 48
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/23/09 39.0 39.0 38.0
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 50.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/20/09 1 10 : Moist stiff tan clayey silt, trace of fine to A-4(8) Cultivated Soil - 8".
2.0 coarse sand.
2 2.0 g i i 10 RECO.VERY i A-4(0)
3 g Moist stiff tan-orange fine sandy silt w/ some
coarse sand, trace of clay.
4.0! 16" RECOVERY
3 4.0 4 Moist firm tan-aorange fine sandy silt w/ some A-4(0)
4 coarse sand.
6 6.0 15" RECOVERY
4 6.0 2 Moist stiff orange clayey fine sandy silt w/ A-4(0)
E0 some coarse sand, trace of gravel.
8.0' 22" RECOVERY
5 8.0 : Moist medium dense orange silty fine to A-2-4(0)
9 6 coarse sand, trace of gravel.
10.0' 19" RECOVERY
6 10.0 : Moist medium dense orange silty fine to A-2-4(0)
g coarse sand, trace of gravel.
12 12.0' 24" RECOVERY
7 12.0 p Moist medium dense yellow coarse sand and A-1-b
A gravel w/ some fine sand and silt.
14.0' 15" RECOVERY
8 140 x Moist medium dense yellow fine to coarse A-1-b
15 12 sand and gravel w/ some silt.
16.0' 6" RECOVERY
9 16.0 2 Moist medium dense yellow silty coarse sand A-1-b
10 and gravel w/ some fine sand.
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-056
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
18.0° - 15" RECOVERY
10 | 180 10 Wet very stiff brown-orange fine sandy clay | A-7-5(1)
9 w/ some coarse sand and gravel.
20.0' 18" RECOVERY
21
24
11 24.0 : Wet loose brown-orange silty fine to coarse A-2-4(0)
4 sand, trace of gravel.
26.0' 14" RECOVERY
27
12 29.0 z Wet medium dense brown-orange fine to A-2-4(0)
30 : coarse sand w/ some silt, trace of gravel.
310 24" RECOVERY
33
13 | 340 2 Wet medium dense orange-white mottled fine| A-2-4(0)
! to coarse sand w/ some silt, trace of gravel.
36 36.0 23" RECOVERY
39
2/23/09 | 14 | 39.0° 3 Wet loose orange-white mottled fine to coarse A-3
: sand, trace of silt.
41.0 22" RECOVERY
42
15 44.0 : Wet medium dense orange-white mottled fine| A-2-4(0)
45 2 sand w/ some coarse sand and silt.
46.0 I 24" RECOVERY
s [SEFHA




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 3

Boring No.: R1-056

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

48

16

48.0'

50.0'

Wet dense orange-white mottled fine to
coarse sand, trace of silt and gravel.

24" RECOVERY

A-3

51

54

57

60

63

66

69

72

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Silty sand

f Poorly graded clayey
pkese’d silty sand

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 2/20/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 0F 3

Boring No.: R1-057

Contract: 25-113-01
Boring Location: sta 632+00, 380.00' Rt. C.L.
Boring Surface Elev.: +7058 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split-Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 48.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/17/09 29.0 29.0 27.1
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 50.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/17/09 1 10 3 Moist firm.gray clay, trace.of fine to coarse A-6(11) Cultivated Soil - 9".
2.0 sand.
2 20 5 10" RECOVERY A-6(9)
3 8 Moist stiff gray clay, trace of gravel and fine
to coarse sand.
4.0! 20" RECOVERY
3 4.0 3 Moist medium dense orange coarse to fine A-1-b
: sandw/ some silt, trace of gravel.
6 6.0 15" RECOVERY
4 6.0 X Moist very dense orange coarse to fine sand A-1-b
7.0' w/ some gravel and silt.
8" RECOVERY
5 8.0 : Wet stiff orange-brown fine sandy clay w/ A-7-5(5) Cemented sands.
9 : some gravel and coarse sand.
10.0' 12" RECOVERY
6 10.0 6 Wet very stiff orange-brown fine sandy clay A-7-5(8) Cemented sands.
1 w/ some gravel and coarse sand.
12 12.0' 20" RECOVERY
7 12.0 3 Wet medium dense orange-brown clayey fine | A-2-6(0) Cemented sands.
g sand w/ some gravel and coarse sand.
14.0' 18" RECOVERY
8 14.0 8 Wet medium dense orange-brown and green A-2-4(0)
15 8 silty fine to coarse sand w/ some gravel.
16.0' 17" RECOVERY
9 16.0 g Wet medium dense orange-brown and green A-2-4(0) Cemented sands.
: silty coarse to fine sand w/ some gravel.
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
Boring No.: R1-057

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
18.0 20" RECOVERY
10 | 180 Wet loose orange-brown and green silty A-2-4(0) Cemented sands.
coarse to fine sand w/ some gravel.
20.0 15" RECOVERY
21
24
11 24.0 Wet loose orange fine to coarse sand w/ some |  A-2-4(0) Cemented sands.
silt, trace of gravel.
26.0 24" RECOVERY
27
12 29.0 Wet loose yellow and gray mottled fine to A-3
30 coarse sand, trace of silt and gravel.
310 24" RECOVERY
33
13 | 340 Wet medium dense orange fine sand w/ some |  A-2-4(0)
coarse sand and silt.
36 36.0 24" RECOVERY
39
14 | 390 Wet medium dense orange fine sand w/ some A-3
coarse sand, trace of silt and gravel.
41.0 24" RECOVERY
42
15 44.0 Wet medium dense orange fine sand w/ some A-3
45 coarse sand, trace of silt.
46.0 T 17" RECOVERY
s [SEFHA




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 3

Boring No.: R1-057

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

48

16

48.0'

50.0'

Wet dense orange fine sand w/ some fine
sand, trace of silt.

21" RECOVERY

A-3

51

54

57

60

63

66

69

72

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Elastic silt

R Poorly graded sand
S with silt

Notes:

1. Exploratory borings were drilled on 2/17/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-059
Contract: 25-113-01
Boring Location: sta. 637+00, 220.00' Rt. C.L.

Boring Surface Elev.: +6368 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 48.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/16/09 29.0 29.0 25.8

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 50.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
2/13/09 1 10 4 Moist firm.brown clayey silt;.trace of fine to A-4(9) Cultivated Soil - 9".
2.0 coarse sand and gravel.
2 2.0 g i : 10" RECOVERY i A-4(7)
3 3.0 Moist very stiff brown clayey silt, trace of
2A 30 1 pagag fine to coarse sand and gravel. A-l-b
7 i 8" RECOVERY'
3 j-g, Z fddsd.  Moist medium dense brown clayey gravel ang
' 6 coarse sand w/ some silt and fine sand. AT-3(11)
o 4" RECOVERY
Moist stiff brown fine sandy clay w/ some
6 6.0' coarse sand, trace.of gravel.
4 6. ; . QL2 FECOVERY A-7-5(4) Cemented sands.
10 Moist very stiff brown-orange fine to'coarse
S sandy clay, trace of gravel.
8.0’ 16" RECOVERY
5 8.0 3 Wet medium dense brown-orange clayey A-2-7(1) Cemented sands.
9 e coarse to fine sand w/ some gravel.
10.0 15" RECOVERY
6 10.0 3 Wet medium dense brown-orange clayey A-2-7(0) Cemented sands.
2 coarse to fine sand, trace of gravel.
12 12.0 21" RECOVERY
7 12.0 3 Wet loose brown-orange silty coarse to fine A-1-b Cemented sands.
! sand and gravel.
14.0 14" RECOVERY
8 14.0 3 Wet medium dense brown-orange silty coarse A-1-b Cemented sands.
15 2 to fine sand w/ some gravel.
16.0 15" RECOVERY
9 16.0 5 Wet medium dense brown-orange silty coarse| A-2-4(0) Cemented sands.
L to fine sand w/ some gravel.
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-059
Contract: 25-113-01

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
18.0° - 21" RECOVERY
10 | 180 : Wet loose orange fine to coarse sand w/ some| A-2-4(0)
5 silt, trace of gravel.
20.0' 21" RECOVERY
21
24
11 24.0 3 Wet medium dense tan and yellow fine to A-2-4(0)
s coarse sand w/ some silt, trace of gravel.
26.0' 24" RECOVERY
27
12 29.0 2 Wet medium dense tan and yellow fine to A-3
30 S coarse sand, trace of silt and gravel.
310 24" RECOVERY
33
13 | 340 3 Wet medium dense orange fine to coarse A-3
291 sand, trace of silt.
36 36.0 24" RECOVERY
39
14 | 390 z Wet medium dense orange fine to coarse A-3
> sand, trace of silt.
41.0 24" RECOVERY
42
15 44.0 M Wet medium dense brown fine to coarse sand, A-3
45 1 trace of silt and gravel.
46.0 20" RECOVERY




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 3

Boring No.: R1-059

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

48

16

48.0'

50.0'

-
N~ A

Wet medium dense brown fine sand w/ some
silt and coarse sand.

19" RECOVERY

A-2-4(0)

51

54

57

60

63

66

69

72

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silt

Poorly graded clayey
silty sand

~

AN

Elastic silt

Silty sand

R Poorly graded sand
T with silt

Notes:

1. Exploratory borings were drilled on 2/13/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-060
Contract: 25-113-01
Boring Location: sta. 637+00, 150.00' Lt. C.L.

Boring Surface Elev.: +7o.9r Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 48.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/13/09 34.0 34.0 30.0

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 50.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
2/12/09 1 10 2 Moist firm.brown clay, trace.of fine sand. A-6(13) Cultivated Soil - 8".
4
2 g-g: : Moist stiff brown clayey silt, trace of fine to A-4(8)
. 6
3 coarse sand and gravel.
e 14" RECOVERY
4.0 18" RECOVERY
3 4.0 2 st Moist loose tan‘and orange mottled clayey A-2-4(0)
: s coarse to fine sand w/ some gravel.
6 6.0’ 10" RECOVERY
4 6.0 E, Moist medium dense tan and orange gravel A-1-b
5 and coarse to fine sand w/ some silt:
8.0’ 12" RECOVERY
2/13/09 5 8.0’ 4 Moist medium dense tan and orange clayey A-2-7(0)
9 8 coarse sand and gravel w/ some fine sand.
10.0 13" RECOVERY
6 10.0 A Moist hard brown and green coarse to fine A-7-5(3) Cemented sands.
1 sandy clay w/ some gravel.
12 12.0 18" RECOVERY
7 12.0 : Wet medium dense orange clayey coarse to A-2-5(0)
g fine sand w/ some gravel.
14.0 12" RECOVERY
8 14.0 e Wet medium dense orange silty coarse to fine| A-2-4(0) Cemented sands.
15 3 sand, trace of gravel.
16.0 20" RECOVERY
9 16.0 i Wet medium dense orange silty coarse to fine A-1-b Cemented sands.
3 sand w/ some gravel.
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE PAGE 2 OF 3
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
Boring No.: R1-060

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
18.0 23" RECOVERY
10 | 180 Wet medium dense orange silty coarse to fine A-1-b Cemented sands.
sand, trace of gravel.
20.0 10" RECOVERY
21
24
11 24.0 Wet loose orange fine to coarse sand w/ some |  A-2-4(0)
silt, trace of gravel.
26.0 20" RECOVERY
27
12 29.0 Wet loose gray and orange mottled fine to A-2-4(0)
30 coarse sand w/ some silt, trace of gravel.
310 23" RECOVERY
33
13 | 340 Wet medium dense orange fine to coarse sand| A-2-4(0)
w/ some silt, trace of gravel.
36 36.0 21" RECOVERY
39
14 | 390 Wet medium dense orange fine to coarse A-3
sand, trace of silt.
41.0 20" RECOVERY
42
15 44.0 Wet medium dense orange fine to coarse A-3
45 sand, trace of silt.
46.0 T 23" RECOVERY
s [SEFHA




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 3 OF 3

Boring No.: R1-060

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

48

16

48.0'

50.0'

Wet medium dense orange fine to coarse
sand, trace of silt.

24" RECOVERY

A-3

51

54

57

60

63

66

69

72

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Poorly graded clayey
silty sand

\
AAINTY

Silty sand

R Poorly graded sand
S with silt

Notes:

1. Exploratory borings were drilled on 2/12/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: st 629+50, 200.00' Lt. C.L.

Boring Surface Elev.: +76.68

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Spoon O.D.
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
2/19/09

Time

Pay Quantities:

Depth of Hole

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall:
Average Fall: 30
O.D. of Sampler: 2

O.D. of Samp. Tube:
0O.D. of Samp. Tube:
0O.D. of Rock Core:

From Depth of:

From Depth of: 0.0

Depth of Casing
Dry

To:
To:

Depth of Water

PAGE10F1

Boring No.: R1-061

14.0

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: J. Truver_ )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/19/09 1 1.0 2 [l Moist firm.tan silt w/some.clay, trace of fine A-4(3) Asphalt - 6".
2.0 Wk to coarse sand.
2 2.0 é i i 10 RECO-VERY : A-4(5)
3 5 Moist stiff tan clayey silt, trace of fine to
coarse sand and gravel.
4.0! 16" RECOVERY
3 4.0 2 :,f::,- Moist firm tan clayey silt w/ some fine sand, A-4(3) Offset 2' south to obtain
s Wi traceof coarse sand. shelby tube.
PV
. il ..
6 6.0 Pl 18" RECOVERY
4 6.0’ K, %74 Moist very stiff orange clayey fine sandy silt A-4(2)
i w/ some coarse sand, trace of gravel.
8.0’ 19" RECOVERY
5 8.0 3 Moist stiff orange silty fine to coarse sand w/ | A-2-4(0)
9 ! some gravel.
10.0 16" RECOVERY
6 10.0 : Moist very stiff orange and white mottled fine A-4(0) Cemented sands.
10 sandy silt w/ some coarse sand, trace of
gravel.
12 12.0 22" RECOVERY
7 12.0 z Moist medium dense orange-gray mottled A-2-4(0) Contains mica.
e silty fine sand.
14.0 18" RECOVERY
8 140 10 Moist hard orange-gray mottled fine sandy A-4(0)
15 15.0' silt, trace of coarse sand.
8A | 150 % . 12" RECOVERY : A-2-4(0) Cemented sands.
16.0' Moist dense orange-brown silty coarse to fine
sand w/ some gravel. I
12" RECOVERY
End of Boring
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
A clay

Silt

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 2/19/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE10F1

F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 629+40, 200.00' Rt. C.L.

Boring No.: R1-062

Boring Surface Elev.: +73s0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 16.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/19/09 16.0 14.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: J. Truver_ )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
2/19/09 1 1o 3 Wil Moist firm brown silt w/ some clay and fine A-4(2) Asphalt - 6".
2.0 Wk to coarse sand, trace of gravel.
2 2.0 ?1 8" RECOVERY A_2_4(o)
3 5 Moist loose orange clayey gravel and fine to
coarse sand.
4.0! 15" RECOVERY
3 4.0 3 Moist loose orange clayey fine to coarse sand,| A-2-4(0)
: trace of gravel.
6 6.0' 15" RECOVERY
4 6.0 ; Moist medium dense orange fine to coarse A-2-4(0)
£ sand'w/ somesilt and gravel.
8.0' 9" RECOVERY
5 8.0 3 Moist very stiff brown and green gravelly A-7-6(5)
9 2 clay w/ some fine to coarse sand.
10.0' 11" RECOVERY
6 10.0' 12 Wet very stiff brown and green fine sandy A-7-5(6)
1 clay w/ some coarse sand, trace of gravel.
12 12.0' 19" RECOVERY
7 12.0 3 Wet very stiff brown clayey fine to coarse A-5(0) Cemented sands.
10 sandy silt, trace of gravel.
14.0' 21" RECOVERY
8 14.0 g Wet medium dense brown silty fine to coarse |  A-2-4(0) Cemented sands.
15 12 sand, trace of gravel.
16.0' 21" RECOVERY
End of Boring
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Clayey sand

f Poorly graded clayey
pkese’d silty sand

Silty sand

Notes:

1. Exploratory borings were drilled on 2/19/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-063
Contract: 25-113-01
Boring Location: sta. 667+00, C.L.

Boring Surface Elev.: +3144 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 18.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/11/09 6.0 6.0 5.6

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 20.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
2/11/09 1 0.0 2 Moist very.stiff brown fine.sandy silt w/ some|  A-4(0)
1 coarse sand, trace of gravel.
2.0’ 6" RECOVERY
2 2.0 : Moistimedium-dense brown:silty: fine:sand A-2+4(0)
3 8 and gravel w/ some coarse sand.
4.0 7" RECOVERY
f X N
3 4.0 : ..¥,.< Moist loose brown gravel and coarse sand w/ A-1-a
. 2 --some fine sand,.trace of silt.
.21
58 _':\-
6 6.0" i 4" RECOVERY
4 6.0 : Moist medium dense brown coarse sand and A-1-b
: gravel w/ some fine sand, trace of silt.
8.0’ 20" RECOVERY
5 8.0 : Wet medium dense brown fine to coarse sand, A-3
9 8 trace of silt and gravel.
10.0 24" RECOVERY
6 100 1 Wet medium dense brown fine to coarse sand, A-3
1 trace of silt and gravel.
12 12.0 19" RECOVERY
7 12.0 s Wet medium dense brown fine to coarse sand |  A-2-4(0)
u w/ some silt, trace of gravel.
14.0 10" RECOVERY
8 14.0 3 Wet medium dense brown fine sand w/ some A-2-4(0) Cemented sands.
15 12 coarse sand and silt, trace of gravel.
16.0 14" RECOVERY
9 16.0 2 Wet medium dense brown fine sand w/ some A-2-4(0)
12
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: R1-063

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

18

18.0'

16

coarse sand and silt.

18" RECOVERY

10

18.0°

20.0'

ool  Ko))

Wet medium dense brown fine to coarse sand
w/ some silt.

21" RECOVERY

A-2-4(0)

21

24

27

30

33

36

39

42

45

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

Se, . Poorly graded gravel

GEEE Poorly graded sand

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 2/11/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE PAGE 1 OF 2
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: R1-064
Contract: 25-113-01
Boring Location: sta. 670+00, C.L.

Boring Surface Elev.: +398 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 18.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/11/09 16.0 16.0 14.0

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 20.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D.Burt )
Helpers: D.Zmijewski
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.1I. Remarks
2/11/09 1 0.5 4 Moist loose orange-yellow.clayey gravel and A-2-4(0) Forest Duff - 3".
5 coarse sand w/ some fine sand.
2.0 16" RECOVERY
2 2.0 L Moist loose orange-yellow coarse sand and A-1-b
3 3 gravel.w/ some-fine sand-and silt:
4.0' 12" RECOVERY,
3 4.0 3 Moist very loose orange coarse to fine sand A-1-b
2 w/ some silt, trace of gravel.
6 6.0' 13" RECOVERY
4 6.0 t Moist loose orange coarse to fine sand, trace A-1-b
3 of silt and gravel:
8.0’ 20" RECOVERY
5 8.0 3 Moist loose orange coarse sand w/ some fine A-1-b
9 3 sand, trace of silt and gravel.
10.0 20" RECOVERY
6 10.0 2 Moist loose orange coarse to fine sand, trace A-1-b
3 of silt and gravel.
12 12.0 19" RECOVERY
7 12.0 ] Wet very loose orange coarse to fine sand, A-3
2 trace of silt and gravel.
14.0 19" RECOVERY
8 14.0 ] Wet very loose orange coarse to fine sand, A-1-b
15 ] trace of silt and gravel.
16.0' GIbEH 21" RECOVERY
9 16.0 ! Wet very loose orange fine sand w/ some A-2-4(0)
3 coarse sand and silt, trace of gravel.
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: R1-064

Depth
()

Daily
Progress

No.

Sample
Depth

Blows/6"

Sample Description

Class./G.l.

Remarks

18

18.0'

24" RECOVERY

10

18.0°

20.0'

ok Ww

Wet loose orange coarse to fine sand, trace of
silt and gravel.

22" RECOVERY

A-1-b

21

24

27

30

33

36

39

42

45

End of Boring




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Silty sand

Well graded sand
with silt

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 2/11/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 1 OF 2

Boring No.: R1-065

Contract: 25-113-01
Boring Location: sta. 741+00, C.L.
Boring Surface Elev.: +167 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 26.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/20/09 10.0 10.0 9.9
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 26.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: G. Truver
Helpers: T. Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1/20/09 1 1o 10 Moist dense orange fine to.coarse sand w/ A-2-4(0) Topsoil - 9"; fill material.
2.0 some gravel and silt.
2 20 8 - __12"RECOVERY - A-1-b Fill material.
3 1 Moist medium dense orange coarse to fine
sand w/ some gravel and silt.
4.0! 20" RECOVERY
3 4.0 1 Moist dense orange fine to coarse sand and A-1-b Fill material.
% gravel w/ some silt.
6 6.0 11" RECOVERY
4 6.0 4 Moist very dense brown coarse sand w/ some A-1-b Fill material.
§° fine sand, silt,.and gravel.
8.0' 18" RECOVERY
5 8.0 : Wet medium dense orange coarse to fine sand A-1-b
9 6 w/ some gravel and silt.
10.0' 16" RECOVERY
6 10.0 3 Wet loose light brown coarse sand w/ some A-1-b
11.0' fine sand and silt, trace of gravel.
6A 11.0' é 10 RECOVERY i A-2-4(0)
12 12.0 Wet loose orange fine sand w/ some silt,
7 12.0 1 trace of coarse sand. A3
2 10" RECOVERY
2 Saturated very loose orange fine sand w/
some coarse sand, trace of silt.
14.0 16" RECOVERY
8 14.0 ] Saturated very loose orange fine sand w/ A-3
15 2 some coarse sand, trace of silt.
16.0' 19" RECOVERY
9 16.0 3 Saturated loose orange fine sand w/ some silt | A-2-4(0)
3 and coarse sand, trace of gravel.
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: R1-065

Contract: 25-113-01
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
18.0° ; 18" RECOVERY
10 | 180 : Saturated loose orange fine sand w/ some A-2-4(0)
4 coarse sand and silt.
20.0' 17" RECOVERY
11 20.0 ! Saturated very loose orange fine sand w/ A-2-4(0)
21 2 some silt and coarse sand.
22.0' 13" RECOVERY
12 220 ! Saturated very loose orange fine sand w/ A-2-4(0)
2 some coarse sand and silt, trace of gravel.
24 24.0 19" RECOVERY
13 | 240 19 Saturated dense brown silty fine sand w/ some|  A-2-4(0)
n coarse sand, trace of gravel.
26.0' 18" RECOVERY
End of Boring
27
30
33
36
39
42
45




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

R Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 1/20/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta. 744+50, C.L.

PAGE 1 OF 2

Boring No.: R1-066

Boring Surface Elev.: +160 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.
S-Sampler: 0O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 26.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
1/23/09 14.0 14.0 12.1
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 26.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: G. Truver
Helpers: T. Kane
Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample Description Class./G.I. Remarks
1/23/09 1 10 8 Moist medium dense orange.coarse to fine A-1-b Topsoil - 10", fill material.
2.0 sand w/ some silt, trace of gravel.
2| 20 15 . & RECOVERY A-2-4(0) | Fill material.
3 16 Moist dense orange fine to coarse sand w/
some silt and gravel.
4.0! 18" RECOVERY
3 4.0 o Moist medium dense orange fine sand w/ A-2-4(0) Fill material.
1 some coarse sand and silt, trace of gravel.
6 6.0 17" RECOVERY
4 6.0 A Wet dense orange fine sand w/ some coarse A-2-4(0) Fill material.
A sand and silt, trace of gravel.
8.0’ 20" RECOVERY
5 8.0 n Wet dense orange fine sand w/ some coarse A-2-4(0) Fill material.
9 2 sand and silt, trace of gravel.
10.0' 20" RECOVERY
6 10.0 v Wet very dense orange fine to coarse sand w/ |  A-2-4(0) Fill material.
e some silt, trace of gravel.
12 12.0' 21" RECOVERY
7 120 o Wet dense light brown coarse sand w/ some A-1-b
= fine sand, gravel, and silt.
14.0 21" RECOVERY
8 14.0 h Wet dense light brown coarse to fine sand w/ A-1-b
15 a some silt, trace of gravel.
16.0' 20" RECOVERY
9 16.0 5 Wet dense orange fine to coarse sand w/ some|  A-2-4(0)
= silt, trace of gravel.
Remarks:
Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 2511301

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PAGE 2 OF 2

Boring No.: R1-066

Depth Daily Sample " .
(ft) Progress No. Depth Blows/6 Sample_Descrlptlon Class./G.I. Remarks
18.0° - 12" RECOVERY
10 | 180 z Wet loose light brown fine to coarse sand w/ | A-2-4(0)
4 some silt, trace of gravel.
20.0' 12" RECOVERY
11 20.0 : Wet medium dense light brown fine to coarse A-1-b
21 8 sand w/ some silt and gravel.
22.0' 16" RECOVERY
12 | 220 : No Sample Recovery
3
3
24 24.0 0" RECOVERY
13 | 240 A Saturated dense dark gray fine sand and A-3
% gravel w/ some coarse sand, trace of silt.
26.0' 10" RECOVERY
End of Boring
27
30
33
36
39
42
45




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

R Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 1/23/2009 using a 3 1/4-inch
diameter hollow stem auger. Rig Is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blow counts are uncorrected.




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Maryland State Line to SR-1
Contract: 28-113-01
Boring Location: sta 907+0020'Rt. C.L.

Boring Surface Elev.: +3392 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water
7/9/10 20.0 18.0 7.0

Pay Quantities:

PAGE10F1

Boring No.: R1-075

20.0

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: 20.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Bill Holden
Helpers: T. Kane
D(?E)th Prlgglrlgss No. Sgéglir']e Blows/6" Sample Description Class./G.1. Remarks
7/9/10 1 0.5 1 Moist very.stiff brown clayey.silt w/some fing|  A-4(5) Topsoil - 4"
1 sand, trace coarse sand and fine gravel.
2.0 10" RECOVERY
2 28 ) Moist very stiff brown clayey silt w/some fine] ~ A-4(2)
a6 vy 3:0: s sand, trace coargg sggg \a}EcRi Jine gravel. A-24(0)
5 3:8. 7 Moist medium:dense brown'silty fine sand w/f A-2-4(0)
8 some coarse sand, trace fine gravel. /
6 10" RECOVERY
6.0’ Wet medium dense brown fine to coarse sand
4 6.0’ ¢ w/some silt, trace fine.gravel. / A-2-4(0)
5 16" RECOVERY
L2 i Wet medium dense:orange fine sandw/some
8.0 silt and.coarse sand, trace fine gravel.
5 8.0’ 3 14" RECOVERY A-2-4(0)
4 Wet loose orange fine sand w/some coarse
sand and silt, trace fine gravel.
10.0 18" RECOVERY
108 6 | 100 5 Wet medium dense orange fine to coarse sand| ~A-2-4(0)
g w/some silt, trace fine gravel.
12.0 18" RECOVERY
7 12.0 3 Wet loose orange fine to coarse sand w/some |  A-2-4(0)
3 silt, trace fine gravel.
14.0 14" RECOVERY
14.4 8 14.0 3 Wet medium dense orange fine sand w/some |  A-2-4(0)
1 fine gravel, coarse sand and silt.
16.0 16" RECOVERY
9 16.0 o Wet medium dense brown fine sand w/some A-2-4(0)
» silt, trace fine gravel and coarse sand.
18 18.0 18" RECOVERY
10 | 180 ol Wet very dense brown fine to coarse sand w/ A-1-b
%t some fine gravel, trace silt.
20.0 19" RECOVERY
End of Boring
Remarks:

Reviewed By: Hany Fekry Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
,2/’ Silty low plasticity
i clay

Silty sand

R Poorly graded sand
S with silt

Notes:

1. Exploratory borings were drilled on July 9, 2010 using a
3 1/4-inch diameter continuous flight power auger. Rig i1s a CME 55 ATV.

2. Groundwater levels recorded at the time of drilling and
re-checked to following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blows are uncorrected.




STATE OF DELAWARE PAGE 1 OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: us 301 Maryland State Line to SR-1 Boring No.: R1-076
Contract: 28-113-01
Boring Location: sta923+0020'Lt.C.L.

Boring Surface Elev.: +5355 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.

S-Sampler: O.D. O.D. of Samp. Tube: IN.

U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.

Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:

Hollow Stem Auger: From Depth of: 0.0 To: 20.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/12/10 20.0 18.0 Dry

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring: 20.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Bill Holden
Helpers: T. Kane

D(?E)th Prlgglrlgss No. Sgéglir']e Blows/6" Sample Description Class./G.1. Remarks
7/12/10 1 10 A Moist very.stiff brown clayey.silt w/some A-4(3) Asphalt - 4", Stone - 8".
20 coarse to fine sand and fine gravel.
2 2.0 : 8" RECOVERY A-6(13)
: Wet stiff brown silty clay witrace fine to
36 20 coarse sand and fine gravel.
3 23 = “ _ 17! RECOVERY -
5 it Wet stiff brownfine sandy-silt w/some coarse (0)
7 qidAr)  sand and clay, trace fine gravel.
6.0’ _;:{ 13" RECOVERY
4 6.0 : il Wet stiff gray fine sandy silt w/some coarse A-4(0)
7.2 i ::.:: sandfand clay.
8.0’ i 15" RECOVERY
5 8.0 & Wet medium dense orange silty fine.sand w/ A-2-4(0)
. trace coarse sand.
10.0° 14" RECOVERY
108 6 10.0 s Wet stiff tan fine sandy silt w/trace coarse A-4(0)
5 sand.
12.0 19" RECOVERY
7 120 : Wet medium dense tan silty fine sand w/trace |  A-2-4(0)
8 coarse sand and fine gravel.
14.0 6" RECOVERY
14.4 8 14.0 : Wet medium dense tan fine to coarse sand w/ | A-2-4(0)
S some silt, trace fine gravel.
16.0° 19" RECOVERY
9 16.0 p Wet medium dense orange coarse to fine sand| A-2-4(0)
10 w/some silt, trace fine gravel.
18 18.0 20" RECOVERY
10 | 180 5 Wet medium dense brown fine gravelly A-1-b
1 coarse sand w/trace silt and fine sand.
20.0 14" RECOVERY
End of Boring
Remarks:

Reviewed By: Hany Fekry Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
pEYEYT Poorly graded clayey
2 silty sand
i Silty low plasticity
A clay
Silty sand
Silt

R Poorly graded sand
T with silt

Notes:

1. Exploratory borings were drilled on July 12, 2010 using a
3 1/4-inch diameter continuous flight power auger. Rig i1s a CME 55 ATV.

2. Groundwater levels recorded at the time of drilling and
re-checked to following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All blows are uncorrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 514+00, 250.00' Rt. C.L.

Boring Surface Elev.: +s530 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/25/09 16.0 4.9
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swmi-10-1

PAGE10F1

14.0

Driller: J. Truver
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
%973 4l - - - - -
2/25/09 | 1 0.5 ¢ W EEE Moist firm brown fine sandy silt.w/ some clay and coarse sand, trace of A-4(0) [Topsoil -
4 M gravel, 5",
2.0 io 15" RECOVERY
2 2.0 8 Moist medium dense brown gravel and coarse sand w/ some fine sand, A-l-a
3 trace of silt.
35
4.0 19" RECOVERY
3 4.0 2 Moist loose brown coarse sand and gravel w/ some silt and fine sand. A-1-b
5
8
6.0' 6" RECOVERY
4 6.0 4 Wet loose brown coarse sand w/ some fine sand, silt; and gravel. A-1-b
4
‘ 5
8.0' 22" RECOVERY
S 8.0’ 6 Wet medium dense brown coarse sand w/ some gravel, silt, and fine sand.| A-1-b
6
7
10.0 21" RECOVERY
10.5 6 | 100 a Wet medium dense green and brown gravel w/ some coarse to fine sand A-1-a
g and silt.
12.0 16" RECOVERY
7 120 e Saturated medium dense green and brown clayey fine to coarse sand, A-2-4(0)
: trace of gravel.
14 14.0 21" RECOVERY
8 | 140 8 Saturated medium dense green and brown clayey fine to coarse sand w/ | A-2-4(0)
: some gravel.
16.0' 20" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

pEZERH Poorly graded clayey
d silty sand

Poorly graded sand

Silty sand

Notes:

1. Exploratory borings were drilled on 2/25/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 462+00, 330'Rt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-1-1

PAGE10F1

Boring Surface Elev.: +580 Reference:
Wt. of Casin? Hammer: Average Fall: IN.
Wt. of Sample Hammer: 140 Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/28/2009 10.0 8.0 7.2
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16.0 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

Driller: Dave Burt
Helpers: J. Lafferty
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/28/09 [ 1 0.0 3 Moist stiff brown silt w/some.clay and fine to coarse sand. A-4(2)
.
2.0 22" RECOVERY
2 20 : Moist medium dense brown gravel w/some clay and coarse to fine sand. A-1-b
7
35 10
4.0 15" RECOVERY
3 4.0 8 Moist'to'wet loose brown silty fine to coarse sand w/some gravel. A-2-4(0)
3
6.0’ 16" RECOVERY
4 6.0 3 Wet firm brown fine sandy clay w/some coarse sand. A-7-6(4)
L 6
8.0’ 18" RECOVERY
5 8.0 2 Wet firm green fine sandy clay w/some coarse sand, trace of gravel. A-7-6(4)
5
10.0' 14" RECOVERY
10.5 6 | 100 4 Wet stiff green fine sandy clay w/some coarse sand. A-7-6(4)
S
12.0 18" RECOVERY
7 120 2 Wet stiff green fine sandy clay witrace of coarse sand. A-6(3)
:
14 14.0 17" RECOVERY
8 | 140 6 Wet very stiff green fine sandy clay wi/trace of coarse sand. A-6(4)
192
16.0' 18" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

%%

Poorly graded clayey
silty sand

Silty sand

Clayey sand

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 516+60, 270.00'Rt. C.L.

Boring Surface Elev.: +530 Reference:
Wt. of Casin? Hammer: Average Fall: IN.
Wt. of Sample Hammer: 140 Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/26/09 16.0 5.6
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swwmi-11-1
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14.0

Driller: J. Truver
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/26/09 | 1 0.5 2 Moist firm brown silt w/ some.clay, fine to coarse sand, and gravel. A-4(1) |Topsoil -
3 5.-
2.0 17" RECOVERY
2 2.0 4 Moist loose brown gravel and coarse sand w/ some silt and fine sand. A-1-b
4
35 ®
4.0 20" RECOVERY
3 4.0 2 Wet very loose brown coarse to fine sand w/ some silt, trace of gravel. A-2-4(0)
2
2
6.0' 12" RECOVERY
4 6.0 2 Wet medium dense brown fine to coarse sand w/ some silt, trace of A-2-4(0)
7 S gravel.
8.0' 20" RECOVERY
S 8.0’ 2 Wet medium dense brown fine to coarse sand w/ some silt and gravel. A-2-4(0)
7
7
10.0 21" RECOVERY
10.5 6 | 100 : Saturated medium dense brown and green silty fine sand w/ some coarse | A-2-4(0)
! sand and gravel.
12.0 20" RECOVERY
7 120 g Saturated medium dense brown and green clayey fine sand w/ some A-2-4(0)
13 coarse sand and gravel.
14 14.0' 15" RECOVERY
8 | 140 M Saturated medium dense brown and green fine to coarse sand w/ some A-2-4(0)
1;; gravel and silt.
16.0' 17" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity

i clay

Silty sand

Clayey sand

Notes:

1. Exploratory borings were drilled on 2/26/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 543+50, 280.00' Rt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swwmi-12-1

Boring Surface Elev.: +65.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:

Water Level Readings
Date
3/30/09

Time
16.0

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

Depth of Hole

Depth of Casing Depth of Water Elev. of Water

Dry

Ft.;
; No. of:
Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:

Ft.
Ft.
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14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
3/30/09 | 1 0.5 2 Moist soft brown clayey fine.sandy silt, trace of coarse sand and gravel. A-4(1) |Topsoil -
2 6.-
2.0 17" RECOVERY
2 2.0 5 Moist very dense brown coarse sand and gravel w/ some fine sand and A-1-b
30 H
silt.
35 24
4.0 20" RECOVERY
3 4.0 | Moist medium dense brown coarse sand and gravel w/ some fine sand, A-1-b
13 pineen 1
12 [l trace of silt.
6.0 | [ 18" RECOVERY
4 6.0 2 Moist dense brown gravel and coarse sand w/ some fine sand, trace of silt.| A-1-b
L v fie
8.0' 18" RECOVERY
S 8.0’ 6 Wet medium dense brown and orange coarse to fine sand w/ some silt, A-1-b
. trace of gravel.
10.0 18" RECOVERY
10.5 6 | 100 g Wet medium dense brown and orange coarse to fine sand w/ some silt, A-1-b
3 trace of gravel.
12.0 15" RECOVERY
7 120 s Wet medium dense brown and orange coarse sand w/ some fine sand, A-1-b
12 trace of gravel and silt.
14 14.0' 19" RECOVERY
8 | 140 3 Wet medium dense brown and orange coarse to fine sand, trace of gravel | A-1-b
A and silt.
160 | [ 17" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
i clay

/

Silty sand

Well graded sand
with silt

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 3/30/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 547+00, 240.00' Lt. C.L.

Boring Surface Elev.: +66.0 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/23/09 16.0 7.3
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-13-1
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14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
3/23/09 [ 1 0.5 : :,::,:: Moist stiff brown silt w/ some.coarse to fine sand and clay, trace of A-4(1) |[Topsoil -
' 5 iy gravel. 6".
2.0 il 10" RECOVERY
2 | 20 5 Moist medium dense brown and gray clayey fine sandy silt, trace of A-4(1)
ot ¥ coarse sand and gravel.
4.0 13" RECOVERY
3 4.0 . Moist medium dense brown and black mottled clayey fine to coarse sand, | A-2-4(0)
g trace of gravel.
6.0 10" RECOVERY
4 6.0 ; Wetmedium dense brown and black'mottled coarse.to fing sand w/ some | A-2-4(0)
7 g silt, trace of gravel:
8.0' 11" RECOVERY
5 8.0 ; Wet loose brown and black mottled fine to coarse sand w/ some siltand | A-2-4(0)
2 gravel.
10.0 16" RECOVERY
105 6 | 100 2 Wet medium dense brown and black mottled fine to coarse sand w/ some | A-2-4(0)
8 silt, trace of gravel.
12.0 12" RECOVERY
7| 120 Y Wet medium dense brown coarse to fine sand w/ some gravel, trace of A-1-b
¢ e silt
14 140 | 0 [ 21" RECOVERY
8 | 140 2 Wet medium dense brown coarse to fine sand and gravel, trace of silt. A-1-b
8 e
N
16.00 | [ 20" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Clayey sand

Silty sand

RS, Poorly graded sand
il with silt

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 3/23/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta. 558+60, 210.00' Lt. C.L.

Boring Surface Elev.: +65.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
4/8/09 16.0 6.3
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-14-1
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14.0

Driller: D. Burt
Helpers:
D(vaf\tp)th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
4/8/09 | 1 0.5 2 Moist stiff gray‘and brown fine.sandy silt, trace of coarse sand and clay. A-4(0) |Topsoil -
6 6"
2.0 18" RECOVERY
2 2.0 19 Moist dense orange silty fine to coarse sand, trace of gravel. A-2-4(0) |Iron
22 ni
staining.
16
35
4.0 24" RECOVERY
3 4.0 ¥ g s Wet medium dense brown and orange coarse to fine sand w/ some clay, | A-2-4(0)
2 wel  trace of gravel.
6.0' 21" RECOVERY
4 6.0 2 Wet dense gray coarse sand w/ some gravel; fine sand, and silt. A-1-b
: 2
8.0' 20" RECOVERY
5 8.0 6 Wet medium dense gray coarse to fine sand w/ some gravel and silt. A-1-b
6
7
10.0 i 12" RECOVERY
10.5 6 | 100 i Wet medium dense gray coarse sand and gravel w/ some fine sand, trace A-1-b
S wr of silt.
12.0 14" RECOVERY
7| 120 z Wet loose gray coarse to fine sand w/ some silt, trace of gravel. A-1-b
5
9
14 14.0' 18" RECOVERY
8 | 140 2 Wet dense gray coarse to fine sand w/ some gravel and silt. A-1-b
i
16.0' 23" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Silty sand

f Poorly graded clayey
pkese’d silty sand

RS, Poorly graded sand
il with silt

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 4/8/2009 using a 3 1/4- inch diameter hollow
stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 563+52, 218.00'Rt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-15-1

Boring Surface Elev.: +67.0 Reference:
Wt. of Casin? Hammer: Average Fall: IN.
Wt. of Sample Hammer: 140 Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/10/2009 12.0 10.0 6.5
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

PAGE10F1

14.0

Driller: Dave Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/10/09 [ 1 0.5 6 Moist stiff orange clayey fine.sandy silt w/some coarse sand and gravel. A-4(1) |Cultivated
7 Soil - 8".
2.0 7" RECOVERY
2 2.0 " Moist dense orange coarse to fine sand w/some silt and gravel. A-1-b
14
35 12
4.0 18" RECOVERY
3 4.0 | Moist medium dense silty coarse to fine sand wi/trace of gravel. A-2-4(0)
10
10
6.0' 21" RECOVERY
4 6.0 1 Moist medium dense orange gravel and coarse sand w/some fine sand and| A-1-b
7 A silt.
8.0' 15" RECOVERY
S 8.0’ s Wet medium dense orange gravel and coarse sand w/some fine sand and A-1-b
2 .
H silt.
10.0 12" RECOVERY
10.5 6 | 100 . Wet medium dense orange gravel and coarse sand w/some fine sand, trace| A-1-b
o of silt.
12.0 23" RECOVERY
7 120 g Wet very stiff green fine sandy clay w/some coarse sand and gravel. A-7-5(4)
16
12
14 14.0' 14" RECOVERY
8 | 140 » Wet very stiff green fine sandy clay wi/trace of coarse sand and gravel. A-7-5(14)
17
16.0' 9" RECOVERY
End of Boring
17.5
Remarks:
Reviewed By: Soils Supervisor:




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Silty sand

BHEEE Poorly graded sand
AR with silt

Elastic silt

Notes:

1. Exploratory borings were drilled on 7/10/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 570+13,187.00'Rt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swmi-16-1
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Boring Surface Elev.: +650 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/10/2009 10.0 8.0 6.8
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/10/09 [ 1 0.5 : Moist very stiff gray silt w/some.clay, trace of fine to coarse sand and A-4(3) |Cultivated
12 gravel. Soil - 8"
20 15" RECOVERY
2| 20 > Moist very stiff orangish gray mottled fine sandy silt w/some clay and A-4(0)
ot 2 coarse sand, trace of gravel.
4.0 18" RECOVERY
3 4.0 & Moist loose arange fine to coarse sand w/some silt, trace of gravel. A-2-4(0)
2
6.0’ 19" RECOVERY
4 6.0 e Moist loose orangish gray mottled coarse to fine sand w/some silt, trace off A-1-b
7 3 gravel.
8.0’ 14" RECOVERY
S 8.0’ 2 Wet loose orange silty fine sand w/some coarse sand, trace of gravel. A-2-4(0)
5
10.0' 16" RECOVERY
10.5 6 | 100 : Wet medium dense orange coarse sand and gravel w/some fine sand, trace| A-1-b
o ofsilt
12.0° 24" RECOVERY
7 120 : Wet very stiff greenish brown mottled fine sandy clay w/some coarse A-7-5(1)
% sand and gravel.
14 14.0' 17" RECOVERY
8 | 140 » Wet medium dense green clayey fine to coarse sand w/some gravel. A-2-6(0) | Glauconit
1z
16.0° 10" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
/| clay

pEYEYT Poorly graded clayey
g silty sand

Silty sand

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 7/10/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 570+34,190.00' Lt. C.L.

Boring Surface Elev.: +67.0

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Barrel O.D.
S-Sampler: 0O.D.
U-Sampler: 0O.D.
Core Bit: O.D.
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date Time Depth of Hole
7/13/2009 14.0

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation
Driller: Dave Burt

STATE OF DELAWARE

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:
Depth of Casing Depth of Water
12.0 11.9
Ft.; Dia. U-Sample Boring:
; No. of: U-Samples:
Ft.; Core Drilling in Rock:

Boring No.: swm1-17-1
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14.0

Elev. of Water

Ft.
Ft.

Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7113/09 1 | 0% 3 :.f::.*:: Moist firm tan.clayey silt w/trace of fine to coarse sand. A-4(5) |Forrest
) 3 f‘:,a':/ . Duff - 3".
2.0 Ll 14" RECOVERY
2 2.0 2 Moist stiff tan clayey coarse sandy silt w/some fine sand, trace of gravel. | A-4(3)
6
8
3.5
4.0 20" RECOVERY
3 4.0 | Moist medium dense orange silty fine sand w/some coarse sand. A-2-4(0)
;
6.0’ 18" RECOVERY
4 6.0 8 Moist medium dense orange silty fine sand w/some coarse sand. A-2-4(0)
z 6
8.0" 21" RECOVERY
5 8.0’ 3 Wet medium dense orange fine sand and gravel w/some silt and coarse A-2-4(0)
¢ sand.
10.0' 14" RECOVERY
10.5 6 | 100 : Wet medium dense orange coarse to fine sand w/some silt, trace of gravel.| A-2-4(0)
7
7
12.0' 19" RECOVERY
7| 120 : Wet stiff brown fine sandy clay w/some coarse sand, trace of gravel. A-7-5(7)
3
14 14.0' 14" RECOVERY
8 | 140 1 Wet very stiff greenish brown fine sandy clay w/some coarse sand. A-7-6(9)
12
17
16.0' 24" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor:

Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y
/1

b Silty low plasticity
/| clay

Low plasticity
clay

Silty sand

RS, Poorly graded sand
il with silt

Elastic silt

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 573+15,237.00'Rt. C.L.

Boring Surface Elev.: +67.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water
7/10/2009 12.0 10.0 9.0

Pay Quantities:
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Boring No.: swmi-18-1

14.0

Elev. of Water

2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: Dave Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/10/09 | 1 0.5 2 il Moist firm gray clayey silt w/trace of fine to coarse sand and gravel. A-4(5) |Cultivated
W .
) 4 f‘:,a':/ . Soil - 6".
2.0 A 16" RECOVERY
2 2.0 e Wet stiff greenish brown and gray mottled silty fine sandy clay w/trace of| A-6(8) |USDA
: gravel and coarse sand. Classifical
35 - Clay
4.0 19" RECOVERY Loam
3 4.0 Y Wet very stiff greenish brown fine sandy clay w/some coarse sand. A-7-5(12) [
9
7
6.0' _ 16" RECOVERY
4 6.0 8 ' Wet very stiff green fine sandy clay w/some coarse sand, trace of gravel. | A-7-5(2) |Glauconit
: i
8.0' 19" RECOVERY
S 8.0’ 3 Wet medium dense green silty fine to coarse sand. A-2-4(0) | Glauconit
180
10.0 18" RECOVERY
10.5 6 | 100 8 Wet very stiff green fine sandy silt w/some clay, organic matter and A-4(0) |Glauconit
o coarse sand.
12.0 21" RECOVERY
7 120 : Wet soft green clayey fine sandy silt w/some organic matter, trace of A-4(1) |Glauconit
! coarse sand and silt.
14 14.0 21" RECOVERY
8 | 140 ! Wet soft green organic fine to coarse sandy clay w/trace of gravel. A-7-5(4) | Glauconit
1
16.0' 21" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Low plasticity
clay

Elastic silt

Silty sand

Notes:

1. Exploratory borings were drilled on 7/10/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 574+68,209.00' Lt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-19-1
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14.0

Boring Surface Elev.: +66.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
7/13/2009 12.0 10.0 9.2

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

Ft.;
; No. of:
Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:

Ft.
Ft.

Driller: Dave Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
7/13/09 | 1 0.5 3 f::z Moist firm gray silt w/some clay.and fine sand, trace of coarse sand. A-4(2) |Cultivateg
T g Soil - 6",
2.0 il 16" RECOVERY
2 2.0 g it . Moist medium dense orangish gray coarse sand w/some clay and fine A-1-b [USDA
13 ¢ sand, trace of gravel and silt. Classifical
3.5 T - Sandy
4.0 20" RECOVERY Cla
3 4.0 < Moist medium dense orange silty coarse to fine sand w/trace of gravel. A-2-4(0) Loa):n
6
6
6.0 18" RECOVERY
4 6.0 2 Moist to wet medium dense orange fine to coarse sand w/some silt. A-2-4(0)
7
L 6
8.0' 16" RECOVERY
5 8.0 p Wet loose orange silty fine sand w/some coarse sand, trace of gravel. A-2-4(0)
3
10
10.0 16" RECOVERY
10.5 6 | 100 1 Wet medium dense orange gravel and fine to coarse sand w/some silt. A-1-b
5
12.0 24" RECOVERY
7| 120 H Wet loose green clayey fine to coarse sand wi/trace of gravel. A-2-7(1) |Glauconit
7
14 14.0' 223" RECOVERY
8 | 140 3 Wet medium dense green clayey fine to coarse sand wi/trace of gravel. A-2-7(2) | Glauconit
2
16.0 14" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

%%

Poorly graded clayey
silty sand

Silty sand

Notes:

1. Exploratory borings were drilled on 7/13/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
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F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 586+86, 192.00'Rt. C.L.

Boring No.: swm1-20-1

Boring Surface Elev.: +67.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Barrel 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
6/26/2009 12.0 10.0 8.9
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
Driller: Gary Truver

Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
6/26/09 | 1 0.5 2 :.f::.*:: Moist firm tan.clayey silt w/trace of fine to coarse sand. A-4(4) |Cultivated
5 Iy Soil - 8"
7| | LA .
2.0 i) 10" RECOVERY
2 2.0 s [ Moist stiff tan fine sandy silt w/some clay, trace of coarse sand. A-4(0)
8 Wi
9 b
3.5 f‘::n'::f
4.0 il 12" RECOVERY
3 4.0 S Moist stiff brown fine sandy silt w/some coarse sand, trace of clay. A-4(0) |USDA
. Classifical
6.0' 17" RECOVERY - Sandy
= - - - - Loam
4 6.0 12 Moist medium dense tan silty fine to'coarsesand w/some gravel. A-2-4(0) =
7 15
8
8.0' 17" RECOVERY
S 8.0’ 3 Wet stiff brownish green fine sandy clay w/some coarse sand, trace of A-7-6(9)
6
5 gravel.
10.0 17" RECOVERY
10.5 6 | 100 : Wet very stiff brownish green fine sandy clay wi/trace of coarse sand and | A-7-5(19)
1 gravel.
12.0 20" RECOVERY
7 120 3 Wet stiff brown fine to coarse sandy clay wi/trace of gravel. A-7-5(3)
:
14 14.0' 16" RECOVERY
8 | 140 2 Wet firm gray fine sandy clay w/some coarse sand, trace of gravel. A-7-5(2)
4
6
16.0' 19" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity

i clay

Silty sand

Elastic silt

Notes:

1. Exploratory borings were drilled on 6/26//2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:
Boring Location: sta. 465+50, 250.00' Rt. C.L.

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-2-1

PAGE10F1

Boring Surface Elev.: +60.0 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
3/6/09 16.0 8.5
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 16 Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: J. Truver
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
3/6/09 | 1 0.5 2 Moist soft light‘brown silt w/.some fine to coarse sand, trace of clay and A-4(0) |Cultivated
2 gravel. Soil - 6"
2.0 17" RECOVERY
2 2.0 p Moist loose orange silty fine sand w/ some gravel and coarse sand. A-2-4(0)
6
35 14
4.0 16" RECOVERY
3 4.0 | | Moist medium dense orange silty gravel and fine sand w/ some coarse A-2-4(0)
o sand.
6.0' 13" RECOVERY
4 6.0 : Wet medium dense brown fine to coarse sand w/ some clay, trace of A-2-4(0)
7 0 gravel.
8.0' 20" RECOVERY
S 8.0’ 3 Wet medium dense brown clayey fine sand w/ some coarse sand. A-2-6(0)
8
10.0 15" RECOVERY
10.5 6 | 100 a Wet stiff brown fine sandy clay w/ some coarse sand. A-7-6(2)
5
12.0 17" RECOVERY
7 120 3 Saturated medium dense brown clayey fine sand w/ some coarse sand. A-2-6(1)
8
14 14.0' 18" RECOVERY
8 | 140 3 Saturated medium dense brown silty fine sand w/ some coarse sand. A-2-4(0)
180
16.0' 15" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

Silty sand

Clayey sand

Notes:

1. Exploratory borings were drilled on 3/6/2009 using a 3 1/4- inch diameter hollow
stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 590+93, 226.00'Rt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swwmi-21-1

PAGE10F1

Boring Surface Elev.: +67.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2127109 16.0 8.6
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/27/09 | 1 10 3 Moist firm light brown'silt, trace,of fine to coarse sand and clay. A-4(1) [Cultivateg
2.0' 10" RECOVERY Soil -
2 2.0 s [l Moist stiff orange silt w/ some fine sand and clay, trace of coarse sand A-4(1) 1o
e 2 ;:::,:::, and gravel.
. AV AV 4
40 Sl 201 RECOVERY
3 4.0 ] it Moist medium.dense yellow-clayey coarse to fine sand and gravel! A-2-4(0)
3 EEf et
s H
£sk
6.0' ; 17" RECOVERY
4 | 60 1 Moist medium dense white coarse sand w/ some fine sand, trace of clay A-1-b
7 1 and gravel.
8.0’ 18" RECOVERY
5 8.0 i Wet medium denseyellow coarse sand 'w/ some gravel, trace of silt and A-1-b
g fine sand.
10.0' 17" RECOVERY
10.5 6 | 100 3 Saturated stiff orange clayey coarse sandy silt w/ some fine sand and A-5(1) |Cemented
10 gravel. sands.
12.0' 24" RECOVERY
7 2o 2 Saturated firm orange coarse to fine sandy clay, trace of gravel. A-7-5(8) | Cemented
3 sands.
14 14.0' 18" RECOVERY
8 | 140 o Saturated medium dense orange coarse to fine sand w/ some silt and A-1-b | Cemented
19 gravel. sands.
16.0' 18" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt
P2V Silty low plasticity
// " clay
EEIEeN Poorly graded clayey
pke50)d silty sand

Silty sand

R Poorly graded sand
e with silt

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:
Boring Location: sta 595+65, 199.00' Rt. C.L.

25-113-01

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swmi1-22-1

PAGE10F1

Boring Surface Elev.: +710 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/27/09 16.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/27/09 | 1 1o ! Moist stiff brown clayey silt,.trace of fine to coarse sand. A-4(8) |Cultivated
2.0 12" RECOVERY Soil -
2 2.0 8 Moist stiff brown and gray clay w/ some fine sand, trace of coarse sand. A-6(8) \11--.
7
35 6
4.0 12 RECOVERY-
3 4.0 - Moist very stiff.gray fine sandy clay, trace of coarse sand and gravel. A-6(6)
2
6.0 24" RECOVERY
4 6.0 2 Moist very stiff brown and gray mottled fine sandy clay, trace of coarse A-6(8)
7 > sand and gravel.
8.0’ 24" RECOVERY
5 8.0" 2 Moist medium dense white silty fine sand and-gravel, trace of coarse A-2-4(0)
1 sand.
10.0 15" RECOVERY
10.5 6 | 100 2 Moist dense gray to orange clayey gravel and coarse sand w/ some fine | A-2-4(0) | Cemented
ot sand. sands.
12.0 17" RECOVERY
7| 120 4 Wet very stiff brown fine sandy clay w/ some coarse sand, trace of gravel.| A-7-5(4)
s
14 14.0' 12" RECOVERY
8 | 140 23 Wet medium dense orange clayey fine to coarse sand w/ some gravel. A-2-7(0)
13
16.0° 24" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Silt

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 600+00, 190.00' Rt. C.L.

Boring Surface Elev.: +76.0

Wt. of Casinf; Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Spoon 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D

Casing Size: 31/4 Inches

Hollow Stem Auger:
Water Level Readings

Date Time Depth of H

2/27/09 16.0

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-23-1

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:
ole Depth of Casing Depth of Water Elev. of Water
Dry

Ft.; Ft.
; No. of:

Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:
Ft.

PAGE10F1

14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/27/09 | 1 1o : Moist stiff brown clayey silt,.trace of fine to coarse sand. A-4(8) |Cultivated
2.0’ 12" RECOVERY Soil - 9"
2 2.0 : Moist very stiff brown clayey fine sandy silt w/ some coarse sand. A-4(3)
9
35 11
4.0 16" RECOVERY-
3 4.0 - Moist medium.dense orange:silty fine sand w/ some coarse sand. A-2-4(0)
6
6.0’ 17" RECOVERY
4 6.0 4 Moist stiff orange to gray clay w/ some fine sand, trace of coarse sand. A-6(7)
. :
8.0’ 24" RECOVERY
5 8.0r L Moist stiff'orange and gray mottled fine'sandy clay w/ some'Coarse sand, | A-6(4)
: trace of gravel.
10.0' 18" RECOVERY
10.5 6 | 100 ! Moist very stiff gray fine sandy clay w/ some coarse sand, trace of gravel.| A-6(4)
16
12.0' 20" RECOVERY
7 12.0 3 Moist medium dense gray and orange mottled coarse to fine sand w/ some| A-1-b
10 silt, trace of gravel.
14 14.0' 17" RECOVERY
8 | 140 12 Moist dense gray and orange mottled coarse sand and gravel w/ some fine| A-1-b
7 [manal sand, trace of silt.
160 | [ 20" RECOVERY
End of Boring
175
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

Clayey sand

Well graded sand
with silt

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:
Boring Location: sta. 605+00, 205.00' Rt. C.L.

Boring Surface Elev.: +740
Wt. of Casin? Hammer:
e

Wt. of Sample Hammer:
Type of:  D-Sampler:
S-Sampler:
U-Sampler:
Core Bit:
Casing Size:

Hollow Stem Auger:

25-113-01

Water Level Readings

Date

2/27/09

Pay Quantities:

140

Split Spoon

31/4

Time

2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-232

PAGE10F1

Reference:

Average Fall: IN.

Average Fall: 30 IN.

O.D. of Sampler: 2 IN.

O.D. of Samp. Tube: IN.

0O.D. of Samp. Tube: IN.

0O.D. of Rock Core: IN.

From Depth of: To:

From Depth of: 0.0 To: 14.0

Depth of Hole Depth of Casing Depth of Water Elev. of Water
Dry
Ft.; Dia. U-Sample Boring: Ft.
; No. of: U-Samples:

Ft.; Core Drilling in Rock: Ft.

Driller: D. Burt
Helpers:
Depth Daily Sample -
(ft) | Progress No. Depth Sample Description Class./G.l. | Remarks
212709 [ 1 Lo : Moist stiff brown silt, trace of fine to coarse sand. A-4(0) [Cultivateq
2.0 10" RECOVERY Soil -
2| 20 ¢ [l Moist stiff brown clayey silt w/ some fine sand, trace of coarse sand. A-4(3) [q1n
I .
g IV
3.5 by
4.0 Wl 19" RECOVERY-
3 4.0 i Moist stiff gray.clayey silt w/.some fine sand, trace of coarse sand. A-4(6)
:
6.0’ 20" RECOVERY
4 6.0 2 Moist stiff gray clay w/ some fine sand, trace of coarse sand. A-6(11)
L 6
8.0’ 24" RECOVERY
5 8.0 : Moist medium dense yellow fine to‘coarse sand w/ some silt; trace of A-2-4(0)
g gravel.
10.0' 17" RECOVERY
10.5 6 10.0 12 Moist medium dense yellow silty fine sand w/ some coarse sand, trace of | A-2-4(0)
: gravel.
12.0 17" RECOVERY
7 12.0 g Moist medium dense orange fine to coarse sand w/ some silt, trace of A-2-4(0)
s gravel.
14 14.0 18" RECOVERY
8 | 140 Moist medium dense orange fine sand and gravel w/ some silt and coarse | A-2-4(0)
sand. Moist medium dense orange fine sand and gravel w/ some silt and
, coarse sand.
16.0 16" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

1 Silty low plasticity
/| clay

Low plasticity
clay

Silty sand

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-24-1
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Contract: 25-113-01
Boring Location: sta 605+49, 196.00' Lt. C.L.
Boring Surface Elev.: +76.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: 0.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/27/09 16.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
-
2/27/09 | 1 10 2 /f Moist stiff tan fine sandy silt w/.some clay and coarse sand. A-4(1) |Topsoil -
2.0’ v 12" RECOVERY 8"
2 2.0 g Moist very stiff tan silt w/'some fine sand, trace of clay and coarse sand. | A-4(0)
9
35 !
4.0 18" RECOVERY:
3 4.0 2 Moist stiff orange.clay w/ some fine sand, trace of coarse sand and gravel.| A-6(11)
e
6.0' 15" RECOVERY
4 6-0: H Moist very stiff orange gray mottled fine sandy clay, trace of coarse sand | A-6(7)
7 7o and gravel.
4n | 7.0 10 12" RECOVERY. A-2-4(0)
8.0 g Moist medium dense orange-gray mottled silty fine to coarse sand, trace
° 8.0 7 of gravel. A-2-4(0)
i 12" RECOVERY
10.0 Moist medium dense orange-gray mottled fine to coarse sand w/ some silt,
= trace of gravel.
10.5 6 | 100 : 15" RECOVERY A-2-4(0)
10 Moist medium dense orange-gray mottled silty fine to coarse sand, trace
120 of gravel.
=1 150 z 22" RECOVERY AD4(0
' 8 Moist medium dense orange fine sand and gravel w/ some coarse sand -2-4(0)
u and silt.
14 14.0' 15" RECOVERY
8 | 140 % Wet very stiff orange and brown coarse sandy clay w/ some fine sand and | A-7-5(3) | Cemented
2 gravel. sands.
16.0' 14" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity
/LM
LV clay
Silt

Low plasticity
clay

Silty sand

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

Contract: 25-113-01

Boring Location: sta 605+80, 174.00'Rt. C.L.

Boring Surface Elev.: +740 Reference:
Wt. of Casin? Hammer: Average Fall: IN.
Wt. of Sample Hammer: 140 Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/27/09 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-25-1
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14.0

Driller: D. Burt
Helpers:
D(vaf\tp)th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
2/27/09 | 1 | 10 . Moist stiff tan clayey silt, trace.of fine to coarse sand. A-4(8) |Topsoil -
2.0’ 12" RECOVERY 8"
2 2.0 15 [l Moist very stiff tan clayey silt w/ some fine sand, trace of coarse sand. A-4(3)
11 / f
3.5 ° f": Y
4.0 il 21" RECOVERY-
30|40 2 Moist stiff tan.and-gray mottled clayey silt w/ some fine sand, trace of A-4(5)
2 coarse sand.
6.0’ 18" RECOVERY
4 6.0 o Moist very stiff tan and gray mottled clayey silt w/ some fine sand, trace | A-4(5)
’ 7o of coarse sand and gravel.
4n | 7.0 13 12" RECOVERY. A-2-4(0)
8.0 . Moist medium dense orange and gray mottled silty fine sand w/ some
° 8.0 6 coarse sand. / A-2-4(0)
g 10" RECOVERY
10,0 Moist medium dense orange and yellow mottled silty fine sand, trace of
6 10.0 3 coarse sand.
105 : 15 16" RECOVERY A-2-4(0)
10 Moist medium dense orange fine to coarse sand w/ some silt.
12.0' 20" RECOVERY
7 12.0 A Moist dense brown gravel and coarse to fine sand w/ some silt. A-1-b
5
14 14.0' 11" RECOVERY
8 | 140 1 Wet dense brown clayey fine to coarse sand w/ some gravel. A-2-7(1)
13
16.0' 16" RECOVERY
End of Boring
175
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silt

) /€ S:Ity low plasticity
/ clay

Low plasticity
clay

Silty sand

R Poorly graded sand
e with silt

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 610+87,210.00' Lt. C.L.

Boring Surface Elev.: +66.0

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Spoon 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
2/26/09

Time

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

Depth of Hole
16.0

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-26-1

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

Depth of Casing Depth of Water

Dry

Ft.;
; No. of:
Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:
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14.0

Elev. of Water

Ft.
Ft.

Driller: D. Burt
Helpers:
D(vaf\tp)th Prgg:gss No. Sgen;;t)rlle Blows/6" Sample Description Class./G.l. | Remarks
2/26/09 | 1 10 3 Moist firm orange fine sandy.silt,w/ some clay, trace of coarse sand and A-4(0) [Cultivateg
2.0 i
: gravel. Soil -
2 20 4 9" RECOVERY A-2-4(0) \10--
4 Moist loose orange silty fine t d,t f [ '
i g y fine to coarse sand, trace of gravel.
3.5
4.0 12 RECOVERY-
3 4.0 3 Wet loose orange silty coarse-to fine sand, trace of gravel. A-2-5(0) | Cemented
o sands.
6.0' 8" RECOVERY
4 6.0 s Wet medium dense orange coarse sand w/ some fine sand, silt, and gravel.| A-1-b |Cemented
7 3 sands.
8.0’ 10" RECOVERY
5 8.0 3 Wet loose orange silty coarse to fine sand, trace of gravel. A-2-4(0) | Cemented
3 sands.
10.0 12" RECOVERY
10.5 6 | 100 s Wet medium dense orange silty fine to coarse sand, trace of gravel. A-2-4(0) | Cemented
: sands.
12.0 18" RECOVERY
7 2o 3 Wet loose brown and gray fine to coarse sand w/ some silt, trace of A-2-4(0)
4 gravel.
14 14.0 17" RECOVERY
8 | 140 ! Wet medium dense orange fine to coarse sand w/ some silt, trace of A-2-4(0) | Cemented
8 gravel. sands.
16.0' 21" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

ZB%|

Poorly graded clayey
silty sand

~
N >
AAIIAY

Silty sand

Notes:

1. Exploratory borings were drilled on 2/26/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 613+27,225.00'Lt. C.L.

Boring Surface Elev.: +710

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split-Spoon 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
2/26/09

Time

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

Depth of Hole
16.0

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-27-1

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

Depth of Casing Depth of Water Elev. of Water

Dry

Ft.; Ft.
; No. of:

Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:
Ft.
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14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/26/09 | 1 10 3 Moist firm brown clayey fine.sandy silt w/ some coarse sand, trace of A-4(1) |Cultivateg
2.0 i
: gravel. Soil -
> | 20 3 12" RECOVERY A-2-4(0) |10,
3 Moist loose orange silty coarse to fine sand, trace of gravel.
3.5
4.0 16, RECOVERY-
3 4.0 M Moist loose orange silty fine.to coarse sand, trace of gravel. A-2-4(0)
:
6.0 20" RECOVERY
4 6.0 o Moist dense orange coarse to fine sand and gravel w/ some silt. A-1-b [Cemented
7 10 sands.
8.0’ 14" RECOVERY
5 8.0 2 Wet medium dense"orange silty coarse sand and gravel w/ some fine sand.| A-2-4(0) | Cemented
g sands.
10.00 9" RECOVERY
10.5 6 | 100 3 Wet medium dense orange silty coarse to fine sand, trace of gravel. A-2-4(0) | Cemented
: sands.
12.0' 19" RECOVERY
7 120 2 Wet medium dense orange silty coarse to fine sand, trace of gravel. A-2-5(0) | Cemented
g sands.
14 14.0 13" RECOVERY
8 | 140 g Wet medium dense orange silty coarse to fine sand, trace of gravel. A-1-b  [Cemented
10 sands.
16.0' 19" RECOVERY
End of Boring
175
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 2/26/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta. 624+80, 168.00' Lt. C.L.

Boring Surface Elev.: +750

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Spoon O.D.
S-Sampler: 0O.D.
U-Sampler: 0O.D.
Core Bit: O.D.
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date Time Depth of Hole
2/23/09 16.0

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swmi-28-1
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Reference:

Average Fall: IN.

Average Fall: 30 IN.

O.D. of Sampler: 2 IN.

O.D. of Samp. Tube: IN.

0O.D. of Samp. Tube: IN.

0O.D. of Rock Core: IN.

From Depth of: To:

From Depth of: 0.0 To: 14.0
Depth of Casing Depth of Water Elev. of Water

Dry
Ft.; Dia. U-Sample Boring: Ft.
; No. of: U-Samples:

Ft.; Core Drilling in Rock: Ft.

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
" (0 " . . " .
2/23/09 | 1 1.0 3 /:/’, Moist firm brown and tan silt.w/.some clay, trace of fine to coarse sand A-4(3) [Cultivateg
200 dflila | and gravel. Soil - 9".
2 2.0 e il 12" RECOVERY A-4(5)
] /::z::, Moist stiff brown and tan clayey silt, trace of fine to coarse sand and
3.5 , il _aravel,
4.0 . Al 16" RECOVERY
3 40 6 Moist medium-dense tan clayey fine sand w/ some coarse sand, trace of J.A-2-4(0)
7 gravel.
6.0' 14" RECOVERY
4 6.0 H Moist medium dense tan silty fine sand, trace of coarse sand. A-2-4(0) | Contains
7 S trace of
mica.
8.0’ 16" RECOVERY
5 8.0 i Moist medium dense orange-brown‘mottled silty fine sand, trace of gravel| A-2-4(0) |Contains
! and coarse sand. mica.
10.0 17" RECOVERY
10.5 6 | 100 1 Moist very stiff orange-brown, yellow, and white mottled fine sandy silt, | A-4(0) [Contains
12 trace of coarse sand. mica.
12.0 24" RECOVERY
7 2o A Moist dense orange-brown fine to coarse sand w/ some gravel, trace of A-3 Cemented
z silt. sands.
14 14.0 16" RECOVERY
8 | 140 : Wet medium dense orange and brown silty coarse to fine sand w/ some A-2-5(0) | Cemented
s gravel/ sands.
16.0' 15" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

i Silty low plasticity
i clay

Clayey sand

Silty sand

RS, Poorly graded sand
il with silt

Notes:

1. Exploratory borings were drilled on 2/23/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:
Boring Location: sta 625+05, 173.00'Rt. C.L.

Boring Surface Elev.: +740
Wt. of Casin? Hammer:
e

Wt. of Sample Hammer:
Type of:  D-Sampler:
S-Sampler:
U-Sampler:
Core Bit:
Casing Size:

Hollow Stem Auger:

25-113-01

Water Level Readings
Date
2/25/09

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:

2 1/2 in. Dia. Contin. Sample Boring:
Boring Contractor: Walton Corporation

140

Split Spoon

31/4

Time

Depth of Hole
16.0

Inches

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-29-1
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14.0

Ft.
Ft.

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:
Depth of Casing Depth of Water Elev. of Water
Dry
Ft.; Dia. U-Sample Boring:
; No. of: U-Samples:
Ft.; Core Drilling in Rock:

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/25/09 | 1 10 3 Moist firm tan.clayey silt, trace.of fine to coarse sand. A-4(7) |Cultivated
2.0' 6" RECOVERY Soil - 8"
2 2.0 3 Moist stiff tan silt w/ some fine to coarse sand and clay, trace of gravel. A-4(0)
6
35 !
4.0 14 RECOVERY-
3 4.0 3 Moist stiff orange.fine sandy:silt, trace of coarse sand and gravel. A-4(0)
g
6.0’ 15" RECOVERY
4 | 60 4 Moist stiff orange fine sandy silt. A-4(0)
! :
8.0’ 19" RECOVERY
5 8.0° 2 Moist stiff'orange fine sandy silt, trace of coarse sand and gravel. A-4(0)
e
10.0' 18" RECOVERY
10.5 6 | 100 2 Moist dense orange, tan, white mottled gravel and coarse sand w/ some A-1-b | Auger
o fine sand and silt. refusal at
, . 10.5".
12.0 16" RECOVERY Borin
7 12.00 o Moist dense orange clayey coarse sand and gravel w/ some fine sand. A-2-6(0) offsetg3 0
12 :
7 east to
14 14.0' 12" RECOVERY completio
8 | 140 g Wet medium dense orange silty fine to coarse sand w/ some gravel. A-2-5(0) [lof boring.
» Cemented
ands.
16.0' 16" RECOVERY Cemented
End of Boring
ands.
175 Cemented
ands.
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity

clay
P2V Silty low plasticity
// " clay

Silty sand

Notes:

1. Exploratory borings were drilled on 2/25/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R.
Contract: 25-113-01
Boring Location: st 625+84, 485.00'Rt. C.L.

1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-30-1

Boring Surface Elev.: +740 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:

Water Level Readings
Date
2/26/09

Time

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Depth of Hole
16.0

Boring Contractor: Walton Corporation

Depth of Casing Depth of Water

Dry

Ft.;
; No. of:
Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:
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14.0

Elev. of Water

Ft.
Ft.

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/26/09 | 1 1o 2 Moist stiff tan.clay, trace of fine.sand. A-6(13) |Cultivateg
2.0 12" RECOVERY Soil - 8",
2 2.0 8 Moist stiff tan clayey silt, trace of fine to coarse sand. A-4(9)
8
35 !
4.0 19" RECOVERY-
3 4.0 & :/:/: Moist stiff tan silt.w/ some fine to coarse sand, trace of clay and gravel. A-4(1)
71| L
5 Wil
/:/:,;
6.0' i 11" RECOVERY
4| 60 2 it ,5% Moist stiff orange fine sandy silt w/ some clay and coarse sand, trace of A-4(0)
7 o0 H gravel.
8.0’ o 17" RECOVERY
5 8.0 A Moist loose yellowssilty fine sand, trace of coarse sand. A-2-4(0)
6
8
10.0 15" RECOVERY
10.5 6 | 100 10 Moist medium dense yellow silty fine sand, trace of coarse sand. A-2-4(0)
5
12.0 20" RECOVERY
7| 120 5 Moist medium dense yellow fine to coarse sand w/ some gravel and silt. | A-2-4(0) [Cemented
M sands.
14 14.0 16" RECOVERY
8 | 140 e Moist very dense yellow gravel and coarse sand w/ some fine sand and A-1-b | Cemented
2 silt. sands.
16.0' 17" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

1 Silty low plasticity
/| clay

f Poorly graded clayey
pkese’d silty sand

Silty sand

Notes:

1. Exploratory borings were drilled on 2/25/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract:
Boring Location: sta 627+59, 178.00'Rt. C.L.

Boring Surface Elev.: +730
Wt. of Casin? Hammer:
e

Wt. of Sample Hammer:
Type of:  D-Sampler:
S-Sampler:
U-Sampler:
Core Bit:
Casing Size:

Hollow Stem Auger:

25-113-01

Water Level Readings
Date
2/25/09

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:

2 1/2 in. Dia. Contin. Sample Boring:
Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-31-1
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Reference:
Lbs. Average Fall: IN.
140 Lbs. Average Fall: 30 IN.
Split Spoon 0.D O.D. of Sampler: 2 IN.
O0.D O.D. of Samp. Tube: IN.
0.D 0O.D. of Samp. Tube: IN.
0.D 0O.D. of Rock Core: IN.
31/4 Inches From Depth of: To:
From Depth of: 0.0 To: 14.0
Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
16.0 Dry
Ft.; Dia. U-Sample Boring: Ft.
; No. of: U-Samples:
Ft.; Core Drilling in Rock: Ft.

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/25/09 | 1 1o 4 Moist firm tan.clayey silt, trace.of fine to coarse sand and gravel. A-4(5) |Cultivated
2.0’ 12" RECOVERY Soil - 8"
2 2.0 2 Moist stiff tan clayey silt'w/some fine to coarse sand, trace of gravel. A-4(2)
5
35 e
4.0 18" RECOVERY-
3 4.0 S Moist stiff orange fine sandy:silt, trace of coarse sand and gravel. A-4(0) |Contains
Y mica.
6.0’ 16" RECOVERY
4 | 60 H Moist medium dense orange silty fine sand, trace of coarse sand and A-2-4(0)
7 : gravel.
8.0’ 17" RECOVERY
5 8.0" 2 Wet stiff orange fine'sandy clay w/ some coarse sand and gravel. A-7-5(4) | Cemented
b sands.
10.0' 12" RECOVERY
10.5 6 | 100 1 Wet very stiff green fine sandy clay w/ some coarse sand, trace of gravel. | A-7-5(2) | Cemented
1 sands.
12.0' 17" RECOVERY
7 12.0 4 Wet stiff green clayey fine to coarse sandy silt, trace of gravel. A-4(0) [Cemented
s sands.
14 14.0' 15" RECOVERY
8 | 140 8 Wet medium dense orange silty coarse to fine sand w/ some gravel. A-2-4(0) | Cemented
: sands.
16.0' 24" RECOVERY
End of Boring
175
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

i Silty low plasticity

i clay

Silty sand

Notes:

1. Exploratory borings were drilled on 2/25/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 631+28, 196.00' Rt. C.L.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-32-1

Boring Surface Elev.: +730 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:

Water Level Readings

Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/18/09 16.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No. of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation
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14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/18/09 | 1 1.0 ; Moist firm brown and tan clayey:silt, trace of fine to coarse sand. A-4(9) |Cultivateg
2.0 11" RECOVERY Soil - 8"
2 | 20 2 g0 Moist stiff orange ¢layey fine sandy silt w/ some coarse sand and gravel. | A-4(1) boring
8 st
. 9 i offset 12'
40 15! RECOVERY: weset due
3 4.0 i Moist loose orange clayey fine to coarse sand, trace of gravel. A-2-4(0)
2
6.0' 14" RECOVERY
4 6.0 o Moist medium dense brown silty fine to coarse sand w/ some gravel. A-2-4(0) | Cemented
7 7.0 10" RECOVERY sands.
aA | 7.0 4 Wet very stiff orange fine sandy silt w/ some clay, trace of-coarse sand A-4(0)
8.0 and gravel.
5 8.0 o 10" RECOVERY A-2-7(0) | Cemented
12 Wet medium dense brown and green clayey fine sand and gravel w/ some sands.
. coarse sand.
10.0 ; 16" RECOVERY
10.5 6] 100 21 Wet hard brown and green fine sandy clay w/ some coarse sand, trace of | A-7-5(2) |Cemented
3 gravel. sands.
12.0 16" RECOVERY
7 2o 3 Wet medium dense brown, green, and gray mottled silty fine to coarse A-2-4(0)
A sand, trace of gravel.
14 14.0 18" RECOVERY
8 | 140 g Wet medium dense orange and red clayey fine to coarse sand w/ some A-2-5(0) | Cemented
! gravel. sands.
16.0' 15" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Poorly graded clayey
silty sand

\
AAINTY

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 2/18/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta 637+31,390.00' Rt. C.L.

Boring Surface Elev.: +66.0 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/12/09 16.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-33-1
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14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/12/09 | 1 1.0 2 Moist stiff brown and orange.clayey gravelly silt w/ some fine sand, trace | A-4(1) [Cultivateg
R > of coarse sand. Soil - 8".
25 T e Mois_t medium dense yellow-tan gravel w/ some coarse sand, trace of silt A-l-a
35 18§ and fine sand.
' : tioill 16" RECOVERY
4.0 : il 8"RECOVERY
3 4.0 8 weil~No sample recovery.
9
6.0’ 0" RECOVERY
4 | 60 12 Wet hard brown fine sandy clay w/ some gravel, trace of coarse sand. A-7-5(10)
19
z 13
8.0’ 8" RECOVERY
5 8.0" 2 Wet loose orange and brown clayey fine to coarse sand w/ some gravel. | A-2-7(1) | Cemented
S sands.
10.0 12" RECOVERY
10.5 6 | 100 2 Wet loose orange and brown clayey coarse to fine sand, trace of gravel. | A-2-5(0) | Cemented
3 sands.
12.0' 20" RECOVERY
7| 120 ; Wet stiff orange and brown coarse to fine sandy clay, trace of gravel. A-7-5(2) | Cemented
6 sands.
14 14.0 19" RECOVERY
8 | 140 . Wet medium dense orange and brown silty coarse to fine sand, trace of A-1-b [Cemented
: gravel. sands.
16.0' 20" RECOVERY
End of Boring
175
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Poorly graded gravel
with silt

Silty sand

Notes:

1. Exploratory borings were drilled on 2/12/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta. 638+75,311.00' Lt. C.L.

Boring Surface Elev.: +69.0 Reference:
Wt. of Casin? Hammer: Average Fall: IN.
Wt. of Sample Hammer: 140 Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: 0.D 0O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To:
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/12/09 16.0 Dry
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-34-1
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14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/12/09 | 1 10 2 Moist firm orange clayey silt;.trace of fine to coarse sand. A-4(8) |Cultivated
2.0 12" RECOVERY Soil - 9"
2 2.0 4 Moist stiff orange clayey fine sandy silt w/ some coarse sand and gravel. | A-4(1)
7
35 6
4.0 10", RECOVERY-
3 4.0 | Moist medium.dense gray clay gravel w/ some coarse to fine sand. A-2-4(0)
9
i
6.0' 16" RECOVERY
4 | 60 1 Moist medium dense brown and orange silty coarse sand w/ some gravel | A-1-b [Cemented
7 10 and fine sand. sands.
8.0’ 8" RECOVERY
5 8.0 3 Wet medium dense brown and green silty coarse sand w/ some fine sand, | A-2-4(0) | Cemented
g trace of gravel. sands.
10.0 8" RECOVERY
10.5 6 | 100 12 Wet medium dense orange clayey coarse to fine sand, trace of gravel. A-2-7(1) | Cemented
n sands.
12.0 18" RECOVERY
7 2o 3 Wet medium dense orange silty coarse to fine sand, trace of gravel. A-2-4(0) | Cemented
5
M sands.
14 14.0 15" RECOVERY
8 | 140 2 Wet medium dense orange silty coarse to fine sand w/ some gravel. A-2-4(0) | Cemented
12 sands.
16.0' 13" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 2/12/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

Contract: 25-113-01

Boring Location: sta 642+97, 236.00'Rt. C.L.

Boring Surface Elev.: +s56.0
Wt. of Casin? Hammer:
e

Wt. of Sample Hammer: 140
Type of:  D-Sampler:  Split Spo
S-Sampler:
U-Sampler:

Core Bit:
Casing Size: 31/4

Hollow Stem Auger:
Water Level Readings

Date Time
2/12/09

Pay Quantities:

2 1/2 in. Dia. Dry Sample Boring:

No. of 2 in. Dia. Shelby Tub

2 1/2 in. Dia. Contin. Sample Boring:
Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-35-1
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Reference:
Lbs. Average Fall: IN.
Lbs. Average Fall: 30 IN.
on 0.D O.D. of Sampler: 2 IN.
O0.D O.D. of Samp. Tube: IN.
0.D 0O.D. of Samp. Tube: IN.
0.D 0O.D. of Rock Core: IN.
Inches From Depth of: To:
From Depth of: 0.0 To: 14.0
Depth of Hole Depth of Casing Depth of Water Elev. of Water
16.0 Dry
Ft.; Dia. U-Sample Boring: Ft.
es: ; No. of: U-Samples:
Ft.; Core Drilling in Rock: Ft.

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/112/09 | 1 1o H Wet medium.dense brown clayey coarse to fine sand, trace of gravel. A-2-7(0) | Cultivateg
2.0 12" RECOVERY Soil - 9"
2 2.0 8 Wet'medium dense brown clayey coarse to fine sand, trace of gravel. A-2-7(0) | cemented
7
35 8 sands.
4.0 16" RECOVERY-
3 4.0 | Wet medium dense orange-brown silty coarse to fine sand w/ some A-1-b [Cemented
2 gravel. sands.
6.0 12" RECOVERY
4 6.0 : Wet medium dense orange-brown coarse sand and gravel w/ some fine A-1-b
7 10 sand and silt.
8.0’ 19" RECOVERY
5 8.0" 2 Wet loose orange fine to coarse sand w/'somessilt, trace of gravel. A-2-4(0) | Cemented
6 sands.
10.0 8" RECOVERY
105 6 | 100 3 Wet medium dense orange fine to coarse sand w/ some silt, trace of A-2-4(0) | Cemented
o gravel. sands.
12.0 20" RECOVERY
7| 120 2 Wet firm orange silt w/ some fine sand, trace of coarse sand and gravel. A-4(0)
4
5
14 14.0' 18" RECOVERY
8 | 140 . Wet medium dense orange-gray fine to coarse sand w/ some silt, trace of | A-2-4(0)
8 gravel.
16.0° 24" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Silty sand

Silt

Notes:

1. Exploratory borings were drilled on 2/12/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta. 648+20, 209.00' Rt. C.L.

Boring Surface Elev.: +50.0

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Spoon 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches

Hollow Stem Auger:

Water Level Readings
Date
2/12/09

Time

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

Depth of Hole
16.0

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-36-1

Reference:
Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
0O.D. of Rock Core: IN.
From Depth of: To:
From Depth of: 0.0 To:

Depth of Casing Depth of Water Elev. of Water

Dry

Ft.;
; No. of:
Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:

Ft.
Ft.
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14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/112/09 | 1 1.0 2 Wet firm brown clayey silt w/.some fine sand, trace of coarse sand and A-4(6) |Cultivated
20 5 gravel, Soil - 9";
2 2.0 5 : : 12" RECOVERY A-7-6(13) |\cemented
3 Wet firm brown fine sandy clay, trace of gravel and coarse sand. ands
3.5 :
4.0 13" RECOVERY-
3 4.0 2 Wet stiff orange fine sandy.clay w/ some coarse sand and gravel. A-7-5(5) | Cemented
10 sands.
6.0' 14" RECOVERY
4 6.0 2 Wet medium dense orange clayey coarse sand w/ some fine sand and A-2-7(1) | Cemented
7 g gravel. sands.
8.0’ 19" RECOVERY
5 8.0" 2 Wet stiff orange-gray mottled coarse to fine sandy clay, trace of gravel. | A-7-5(3) | Cemented
2 sands.
10.0 16" RECOVERY
10.5 6 | 100 a Wet medium dense orange-gray mottled clayey coarse to fine sand, trace | A-2-5(0) | Cemented
5 of gravel. sands.
12.0 19" RECOVERY
7 2o 2 Wet medium dense orange-brown coarse sand w/ some fine sand, gravel, A-1-b |Cemented
1 and silt. sands.
14 14.0 13" RECOVERY
8 | 140 3 Wet medium dense orange-brown coarse to fine sand w/ some gravel and | A-1-b | Cemented
190 silt. sands.
16.0' 23" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Low plasticity
clay

Silty sand

BHEEE Poorly graded sand
AR with silt

Notes:

1. Exploratory borings were drilled on 2/12/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1
Contract: 25-113-01
Boring Location: sta. 664+13,224.00' Lt. C.L.

Boring Surface Elev.: +450

Wt. of Casin? Hammer: Lbs.
Wt. of Sample Hammer: 140 Lbs.
Type of:  D-Sampler:  Split Spoon 0.D
S-Sampler: 0.D
U-Sampler: 0.D
Core Bit: 0.D
Casing Size: 31/4 Inches
Hollow Stem Auger:
Water Level Readings
Date Time Depth of H
2/11/2009

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring:
No. of 2 in. Dia. Shelby Tubes:
2 1/2 in. Dia. Contin. Sample Boring:

Boring Contractor: Walton Corporation

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Boring No.: swm1-37-1

Reference:

Average Fall: IN.
Average Fall: 30 IN.
O.D. of Sampler: 2 IN.
O.D. of Samp. Tube: IN.
0O.D. of Samp. Tube: IN.
O.D. of Rock Core: IN.
From Depth of: To:

From Depth of: 0.0 To:

ole Depth of Casing Depth of Water Elev. of Water

Dry

Ft.; Ft.
; No. of:

Ft.; Core Drilling in Rock:

Dia. U-Sample Boring:
U-Samples:
Ft.
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14.0

Driller: D. Burt
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/111/09 | 1 0.0 4 Moist firm brown clayey fine.sandy silt, trace of gravel and coarse sand. | A-4(1) |No
i topsoil.
2.0 18" RECOVERY
2 2.0 2 Moist medium dense orange coarse to fine sand and gravel, trace of silt. A-1-b [Cemented
147 i
....... sands.
35 © 0
4.0 20" RECOVERY
3 4.0 2 Moist'medium dense brown coarse sand and gravel'w/ some fine sand and|” A-1-b | Cemented
1 silt. sands.
6.0’ 16" RECOVERY
4 6.0 g Wet medium dense.dark orange silty fine to coarse sand, trace.of gravel. | A-2-4(0)
! 8
8.0’ 23" RECOVERY
5 8.0 3 Wet loose dark orange fine to coarse sand w/ some silt, trace of gravel. A-2-4(0) | Cemented
2 sands.
10.0' 20" RECOVERY
10.5 6 | 100 ! Wet medium dense orange-gray mottled fine to coarse sand w/ some silt, | A-2-4(0)
! trace of gravel.
12.0' 24" RECOVERY
7| 120 z Wet medium dense orange-gray mottled fine to coarse sand w/ some silt, | A-2-4(0)
: trace of gravel.
14 14.0 23" RECOVERY
8 | 140 8 Wet medium dense orange-gray mottled fine to coarse sand w/ some silt. | A-2-4(0)
5
16.0' 24" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Clayey sand

Well graded sand
with silt

BHEEE Poorly graded sand
AR with silt

Silty sand

Notes:

1. Exploratory borings were drilled on 2/12/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a Track CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




F.A. Project: u.s.301, Maryland State Line to S.R. 1

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

Contract: 25-113-01
Boring Location: sta. 495+50, 300.00' Rt. C.L.

PAGE10F1

Boring No.: swm1-7-1

Boring Surface Elev.: +500 Reference:
Wt. of Casinf; Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon O.D. O.D. of Sampler: 2 IN.
S-Sampler: O.D. O.D. of Samp. Tube: IN.
U-Sampler: 0O.D. 0O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 16.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2127109 16.0 10.1
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: J. Truver
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
%973 4l - - - - -
2/27/09 | 1 0.5 3 W iéi Moist firm brown clayey coarse.to fine sandy silt, trace of gravel. A-4(0) |Topsoil -
1 sEetey) 5
2.0’ i 18" RECOVERY
2 2.0 : Wet stiff gray and orange mottled clayey silt w/ some gravel, trace of fine| A-4(6)
g to coarse sand.
3.5
4.0 20" RECOVERY
3 4.0 o Wet stiff gray and orange mottled clay, trace of fine to coarse sand. A-6(12)
7
6.0’ 19" RECOVERY
4 6.0 : Wet stiff brown and green fine sandy clay, trace of coarse sand. A-6(2)
! 8
8.0' 19" RECOVERY
S 8.0’ 2 Saturated firm brown and green fine sandy clay, trace of coarse sand and | A-6(2)
4 gravel.
10.0' 15" RECOVERY
10.5 6 | 100 3 Saturated stiff brown and green clayey fine sandy silt, trace of coarse A-4(2)
2 sand.
12.0' 20" RECOVERY
7 120 4 Saturated stiff green and brown fine sandy clay w/ some coarse sand, A-6(2)
: trace of gravel.
14 14.0' 18" RECOVERY
8 | 140 a Saturated stiff green and brown fine sandy clay w/ some coarse sand, A-6(4) |Glauconit
8 trace of gravel.
16.0' 19" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

ZB%|
1.

Poorly graded clayey
silty sand

AAIIAY

A 4

Low plasticity
clay

Clayey sand

Silty sand

Notes:

1. Exploratory borings were drilled on 2/27/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.




STATE OF DELAWARE PAGE 1 0OF 1
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
F.A. Project: u.s.301, Maryland State Line to S.R. 1 Boring No.: swm1-9-1
Contract: 25-113-01
Boring Location: sta 506+14,199.00'Rt. C.L.
Boring Surface Elev.: +s550 Reference:
Wt. of Casin? Hammer: Lbs. Average Fall: IN.
Wt. of Sample Hammer: 140 Lbs. Average Fall: 30 IN.
Type of:  D-Sampler:  Split Spoon 0.D O.D. of Sampler: 2 IN.
S-Sampler: o.D O.D. of Samp. Tube: IN.
U-Sampler: 0.D 0O.D. of Samp. Tube: IN.
Core Bit: Oo.D O.D. of Rock Core: IN.
Casing Size: 31/4 Inches From Depth of: To:
Hollow Stem Auger: From Depth of: 0.0 To: 14.0
Water Level Readings
Date Time Depth of Hole Depth of Casing Depth of Water Elev. of Water
2/25/09 16.0 7.2
Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: Ft.; Dia. U-Sample Boring: Ft.
No. of 2 in. Dia. Shelby Tubes: ; No.of: U-Samples:
2 1/2 in. Dia. Contin. Sample Boring: Ft.; Core Drilling in Rock: Ft.
Boring Contractor: Walton Corporation
Driller: J. Truver
Helpers:
Depth Daily Sample " -
(ft) | Progress No. Depth Blows/6 Sample Description Class./G.l. | Remarks
2/25/09 | 1 0.5 2 :.f::.*:: Moist soft brown clayey silt w/.some gravel and fine sand, trace of coarse | A-4(2) |Topsoil -
2 !"/",! sand. 6".
2.0 L)l 16" RECOVERY
2 2.0 1 Moist medium dense brown coarse sand and gravel w/ some fine sand, A-1-b
8 e -
------- trace of silt.
35 Mo e
4.0 18" RECOVERY
3 4.0 1 Moist dense brown coarse sand and gravel w/ some fine sand and silt. A-1-b
%
6.0' 19" RECOVERY
4 6.0 u Wet medium dense brown coarse sand and gravel w/some fine sand and A-1-b
7 1 silt.
8.0' 22" RECOVERY
S 8.0’ : Wet medium dense brown coarse to fine sand and gravel w/ some silt. A-1-b
t
10.0' 11" RECOVERY
10.5 6 | 100 4 Wet medium dense brown coarse to fine sand w/ some silt, trace of A-1-b
s gravel.
12.0' 17" RECOVERY
7 120 o Saturated very stiff brown and green fine sandy clay w/ some coarse sand,| A-6(1)
u trace of gravel.
14 14.0' 20" RECOVERY
8 | 140 8 Saturated very stiff brown and green fine sandy clay w/ some coarse sand,| A-7-6(2)
1 trace of gravel.
16.0' 20" RECOVERY
End of Boring
17.5
Remarks:

Reviewed By: Maureen Kelley

Soils Supervisor: Randy Ferguson




KEY TO SYMBOLS

Symbol Description

Strata symbols

Y

// Silty low plasticity
/| clay

Well graded sand
with silt

BHEEE Poorly graded sand
AR with silt

Silty sand

Notes:

1. Exploratory borings were drilled on 2/25/2009 using a 3 1/4- inch diameter
hollow stem auger. Rig is a ATV CME 55.

2. Groundwater levels recorded at the time of drilling and
re-checked the following day.

3. Surveyed boring location and elevation was provided
by Century Engineering.

4. These logs are subject to the limitations, conclusions, and
recomendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.

6. All Blows are un corrected.
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