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FIGURE 1
PROJECT LOCATION MAP
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HnA (Hammonton Sandy Loam, 0%-2 % slopes)

IeA (Ingleside Loamy Sand, 0%-2% slopes) 

SSD (Sassafras Soils, 10%-15% slopes) 

UlA (Unicorn Loam, 0%-2% slopes) 

HoA (Hammonton-Fallsington-Mullica Complex, 0%-2% slopes) 

FgA (Fallsington Loam, 0%-2% slopes)

IgB (Ingleside Sandy Loam, 2%-5% slopes) 

DoC (Downer Sandy Loam, 5%-10% slopes) 
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SOIL CLASSIFICATION
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ID Wetland Code
1 PFO1A (1.058 ac)
2 PFO1A (0.941 ac)
3 PFO1C (20.399 ac)

Freshwater Forested/Shrub Wetland

FIGURE 3
NATIONAL WETLAND INSTITUTE
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PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 0.5

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 663.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 615.09

WT. OF WATER LOST: 48.21 POST-IGNITION

WT. OF BOTTLE: 87.85 DISH & SOIL:

WT. OF DRY SOIL: 527.24

PERCENT OF WATER: 9.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 519

WT. OF TOTAL SAMPLE: 527.2 WT. OF WASH SAMPLE: 100.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 80.8

#4 2.2 2.2 0.4 99.6 % SILT:

#10 8.1 5.9 1.1 98.5 % CLAY:

#40 46.9 46.9 45.9 52.5 CLASSIFICATION: A-2-4(0)

#200 80.9 34.0 33.3 19.2

PASS #200 19.6 19.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 561.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 491.75

WT. OF WATER LOST: 70.05 POST-IGNITION

WT. OF BOTTLE: 76.52 DISH & SOIL:

WT. OF DRY SOIL: 415.23

PERCENT OF WATER: 16.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 413

WT. OF TOTAL SAMPLE: 415.2 WT. OF WASH SAMPLE: 105.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 96.3

#10 2.3 2.3 0.6 99.4 % SILT:

#40 59.9 59.9 56.7 42.8 % CLAY:

#200 101.2 41.3 39.1 3.7 CLASSIFICATION: A-1-b

PASS #200 3.9 3.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 677.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 586.03

WT. OF WATER LOST: 91.67 POST-IGNITION

WT. OF BOTTLE: 77.28 DISH & SOIL:

WT. OF DRY SOIL: 508.75

PERCENT OF WATER: 18.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 465

WT. OF TOTAL SAMPLE: 508.8 WT. OF WASH SAMPLE: 108.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 87.4

3/8" 27.4 27.4 5.4 94.6 % SILT:

#4 30.1 2.7 0.5 94.1 % CLAY:

#10 43.5 13.4 2.6 91.4 CLASSIFICATION: A-1-b

#40 54.1 54.1 45.5 46.0

#200 93.8 39.7 33.4 12.6

PASS #200 15.0 12.6

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 692.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 587.43

WT. OF WATER LOST: 105.07 POST-IGNITION

WT. OF BOTTLE: 80.84 DISH & SOIL:

WT. OF DRY SOIL: 506.59

PERCENT OF WATER: 20.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 505

WT. OF TOTAL SAMPLE: 506.6 WT. OF WASH SAMPLE: 113.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 77.2

#10 1.8 1.8 0.4 99.6 % SILT:

#40 3.4 3.4 3.0 96.7 % CLAY:

#200 87.8 84.4 73.9 22.8 CLASSIFICATION: A-2-4(0)

PASS #200 26.0 22.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 830.20 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 698.66

WT. OF WATER LOST: 131.54 POST-IGNITION

WT. OF BOTTLE: 98.20 DISH & SOIL:

WT. OF DRY SOIL: 600.46

PERCENT OF WATER: 21.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 591

WT. OF TOTAL SAMPLE: 600.5 WT. OF WASH SAMPLE: 109.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 82.4

3/8" 1.2 1.2 0.2 99.8 % SILT:

#4 3.4 2.2 0.4 99.4 % CLAY:

#10 9.9 6.5 1.1 98.4 CLASSIFICATION: A-2-4(0)

#40 24.7 24.7 22.3 76.1

#200 89.5 64.8 58.5 17.6

PASS #200 19.5 17.6

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 739.00 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 620.00

WT. OF WATER LOST: 119.00 POST-IGNITION

WT. OF BOTTLE: 78.14 DISH & SOIL:

WT. OF DRY SOIL: 541.86

PERCENT OF WATER: 22.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 529

WT. OF TOTAL SAMPLE: 541.9 WT. OF WASH SAMPLE: 105.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 86.3

3/8" 8.6 8.6 1.6 98.4 % SILT:

#4 11.3 2.7 0.5 97.9 % CLAY:

#10 12.9 1.6 0.3 97.6 CLASSIFICATION: A-2-4(0)

#40 33.2 33.2 30.6 67.0

#200 90.9 57.7 53.2 13.7

PASS #200 14.9 13.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 726.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 624.89

WT. OF WATER LOST: 101.61 POST-IGNITION

WT. OF BOTTLE: 81.80 DISH & SOIL:

WT. OF DRY SOIL: 543.09

PERCENT OF WATER: 18.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 506

WT. OF TOTAL SAMPLE: 543.1 WT. OF WASH SAMPLE: 123.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 91.7

3/8" 5.7 5.7 1.0 99.0 % SILT:

#4 16.9 11.2 2.1 96.9 % CLAY:

#10 37.3 20.4 3.8 93.1 CLASSIFICATION: A-1-b

#40 81.1 81.1 61.2 31.9

#200 112.4 31.3 23.6 8.3

PASS #200 11.0 8.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 659.00 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 570.11

WT. OF WATER LOST: 88.89 POST-IGNITION

WT. OF BOTTLE: 78.93 DISH & SOIL:

WT. OF DRY SOIL: 491.18

PERCENT OF WATER: 18.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 449

WT. OF TOTAL SAMPLE: 491.2 WT. OF WASH SAMPLE: 125.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.5

3/8" 10.9 10.9 2.2 97.8 % SILT:

#4 22.7 11.8 2.4 95.4 % CLAY:

#10 41.7 19.0 3.9 91.5 CLASSIFICATION: A-1-b

#40 88.8 88.8 64.6 26.9

#200 115.4 26.6 19.4 7.5

PASS #200 10.3 7.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 12W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 726.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 666.75

WT. OF WATER LOST: 59.55 POST-IGNITION

WT. OF BOTTLE: 76.35 DISH & SOIL:

WT. OF DRY SOIL: 590.40

PERCENT OF WATER: 10.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 551

WT. OF TOTAL SAMPLE: 590.4 WT. OF WASH SAMPLE: 117.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.3

#4 21.6 21.6 3.7 96.3 % SILT:

#10 39.8 18.2 3.1 93.3 % CLAY:

#40 81.2 81.2 64.3 28.9 CLASSIFICATION: A-1-b

#200 108.0 26.8 21.2 7.7

PASS #200 9.7 7.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20
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6
9

6
10
10
4

3
3
9

13

5
5
6
9

3
4
6

10

3
4
7
7

Moist loose brown coarse to fine sand w/some
silt, trace of gravel.

18" RECOVERY
Wet medium dense brownish gray coarse to
fine sand w/trace of silt and gravel.

9" RECOVERY
Wet medium dense brownish gray coarse to
fine sand w/some silt, trace of gravel.

22" RECOVERY
Saturated medium dense light brown silty fine
sand w/trace of coarse sand.

21" RECOVERY
Saturated medium dense light brown fine to
coarse sand w/some silt, trace of gravel.

22" RECOVERY
Saturated loose light brown fine to coarse
sand w/some silt, trace of gravel.

24" RECOVERY
Saturated medium dense brown coarse to fine
sand w/trace of silt and gravel.

24" RECOVERY

A-2-4(0)

A-1-b

A-1-b

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-1-b

6" of topsoil, surface
elevation 4.4'.

Water level 3.3'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 12W
Contract: 24-122-02
Boring Location: Sta. 128+85.09, 1579.0183

Boring Surface Elev.: 4.4 Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 16.0'
Hollow Stem Auger: From Depth of: To:

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

3/18/2009 9:00 a.m. 4.0' 2.0' 3.3' 1.1
4.4
4.4
4.4

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 18.0 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: Cecil
Helpers: Hector & Billy

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



14.58

17.01

19.44

21.87

24.3

26.73

29.16

31.59

34.02

36.45

8

9

14.0'

16.0'
16.0'

18.0'

5
6
6
7

6
8
8

10

Saturated medium dense brown coarse sand
w/some fine sand, trace of silt and gravel.

24" RECOVERY
Saturated medium dense brown coarse to fine
sand w/trace of silt and gravel.

20" RECOVERY
End of Boring.

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 12W
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-18-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Poorly graded sand

Well graded sand
with silt

Poorly graded sand
with silt

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 1.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 699.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 648.94

WT. OF WATER LOST: 50.56 POST-IGNITION

WT. OF BOTTLE: 77.90 DISH & SOIL:

WT. OF DRY SOIL: 571.04

PERCENT OF WATER: 8.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 561

WT. OF TOTAL SAMPLE: 571.0 WT. OF WASH SAMPLE: 119.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 77.3

3/8" 2.3 2.3 0.4 99.6 % SILT:

#4 3.1 0.8 0.1 99.5 % CLAY:

#10 9.9 6.8 1.2 98.3 CLASSIFICATION: A-1-b

#40 62.3 62.3 51.2 47.1

#200 92.0 29.7 24.4 22.7

PASS #200 27.6 22.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 622.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 567.90

WT. OF WATER LOST: 54.40 POST-IGNITION

WT. OF BOTTLE: 78.37 DISH & SOIL:

WT. OF DRY SOIL: 489.53

PERCENT OF WATER: 11.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 482

WT. OF TOTAL SAMPLE: 489.5 WT. OF WASH SAMPLE: 112.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 88.2

3/8" 1.6 1.6 0.3 99.7 % SILT:

#4 2.6 1.0 0.2 99.5 % CLAY:

#10 7.9 5.3 1.1 98.4 CLASSIFICATION: A-1-b

#40 78.5 78.5 68.5 29.9

#200 99.2 20.7 18.1 11.8

PASS #200 13.5 11.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 756.10 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 652.25

WT. OF WATER LOST: 103.85 POST-IGNITION

WT. OF BOTTLE: 78.30 DISH & SOIL:

WT. OF DRY SOIL: 573.95

PERCENT OF WATER: 18.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 568

WT. OF TOTAL SAMPLE: 574.0 WT. OF WASH SAMPLE: 114.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 90.0

#10 6.3 6.3 1.1 98.9 % SILT:

#40 66.5 66.5 57.6 41.3 % CLAY:

#200 102.6 36.1 31.3 10.0 CLASSIFICATION: A-1-b

PASS #200 11.6 10.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 712.10 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 616.45

WT. OF WATER LOST: 95.65 POST-IGNITION

WT. OF BOTTLE: 97.36 DISH & SOIL:

WT. OF DRY SOIL: 519.09

PERCENT OF WATER: 18.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 462

WT. OF TOTAL SAMPLE: 519.1 WT. OF WASH SAMPLE: 112.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 89.2

3/8" 21.6 21.6 4.2 95.8 % SILT:

#4 39.4 17.8 3.4 92.4 % CLAY:

#10 56.6 17.2 3.3 89.1 CLASSIFICATION: A-1-b

#40 50.1 50.1 39.8 49.3

#200 98.5 48.4 38.5 10.8

PASS #200 13.6 10.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 889.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 708.67

WT. OF WATER LOST: 181.13 POST-IGNITION

WT. OF BOTTLE: 79.58 DISH & SOIL:

WT. OF DRY SOIL: 629.09

PERCENT OF WATER: 28.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 628

WT. OF TOTAL SAMPLE: 629.1 WT. OF WASH SAMPLE: 109.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 79.6

#10 0.7 0.7 0.1 99.9 % SILT:

#40 9.0 9.0 8.2 91.7 % CLAY:

#200 87.2 78.2 71.3 20.4 CLASSIFICATION: A-2-4(0)

PASS #200 22.4 20.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 748.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 635.06

WT. OF WATER LOST: 113.24 POST-IGNITION

WT. OF BOTTLE: 97.00 DISH & SOIL:

WT. OF DRY SOIL: 538.06

PERCENT OF WATER: 21.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 525

WT. OF TOTAL SAMPLE: 538.1 WT. OF WASH SAMPLE: 102.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 83.8

3/8" 2.7 2.7 0.5 99.5 % SILT:

#4 8.9 6.2 1.2 98.3 % CLAY:

#10 12.9 4.0 0.7 97.6 CLASSIFICATION: A-2-4(0)

#40 22.7 22.7 21.7 75.9

#200 85.2 62.5 59.7 16.2

PASS #200 16.9 16.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 742.90 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 655.40

WT. OF WATER LOST: 87.50 POST-IGNITION

WT. OF BOTTLE: 77.79 DISH & SOIL:

WT. OF DRY SOIL: 577.61

PERCENT OF WATER: 15.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 443

WT. OF TOTAL SAMPLE: 577.6 WT. OF WASH SAMPLE: 125.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 89.8

3/8" 51.6 51.6 8.9 91.1 % SILT:

#4 76.2 24.6 4.3 86.8 % CLAY:

#10 134.9 58.7 10.2 76.6 CLASSIFICATION: A-1-b

#40 79.7 79.7 48.6 28.0

#200 108.9 29.2 17.8 10.2

PASS #200 16.7 10.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 854.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 755.12

WT. OF WATER LOST: 99.28 POST-IGNITION

WT. OF BOTTLE: 75.56 DISH & SOIL:

WT. OF DRY SOIL: 679.56

PERCENT OF WATER: 14.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 570

WT. OF TOTAL SAMPLE: 679.6 WT. OF WASH SAMPLE: 117.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 97.8

3/8" 30.3 30.3 4.5 95.5 % SILT:

#4 41.8 11.5 1.7 93.8 % CLAY:

#10 109.8 68.0 10.0 83.8 CLASSIFICATION: A-1-b

#40 78.6 78.6 56.3 27.6

#200 114.0 35.4 25.3 2.2

PASS #200 3.1 2.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 742.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 644.23

WT. OF WATER LOST: 98.57 POST-IGNITION

WT. OF BOTTLE: 88.56 DISH & SOIL:

WT. OF DRY SOIL: 555.67

PERCENT OF WATER: 17.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 513

WT. OF TOTAL SAMPLE: 555.7 WT. OF WASH SAMPLE: 117.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 94.6

#4 4.4 4.4 0.8 99.2 % SILT:

#10 42.8 38.4 6.9 92.3 % CLAY:

#40 75.5 75.5 59.4 32.9 CLASSIFICATION: A-1-b

#200 110.5 35.0 27.5 5.4

PASS #200 6.9 5.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 10 Location: Depth: 18.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 810.10 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 698.96

WT. OF WATER LOST: 111.14 POST-IGNITION

WT. OF BOTTLE: 79.25 DISH & SOIL:

WT. OF DRY SOIL: 619.71

PERCENT OF WATER: 17.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 491

WT. OF TOTAL SAMPLE: 619.7 WT. OF WASH SAMPLE: 114.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 95.3

3/8" 7.2 7.2 1.2 98.8 % SILT:

#4 39.4 32.2 5.2 93.6 % CLAY:

#10 129.1 89.7 14.5 79.2 CLASSIFICATION: A-1-b

#40 80.4 80.4 55.7 23.4

#200 107.4 27.0 18.7 4.7

PASS #200 6.8 4.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 11 Location: Depth: 20.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 877.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 744.03

WT. OF WATER LOST: 133.27 POST-IGNITION

WT. OF BOTTLE: 87.20 DISH & SOIL:

WT. OF DRY SOIL: 656.83

PERCENT OF WATER: 20.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 504

WT. OF TOTAL SAMPLE: 656.8 WT. OF WASH SAMPLE: 108.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.1

3/8" 19.6 19.6 3.0 97.0 % SILT:

#4 55.1 35.5 5.4 91.6 % CLAY:

#10 152.7 97.6 14.9 76.8 CLASSIFICATION: A-1-b

#40 41.8 41.8 29.5 47.3

#200 87.7 45.9 32.4 14.9

PASS #200 21.1 14.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 12 Location: Depth: 22.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 727.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 591.91

WT. OF WATER LOST: 135.69 POST-IGNITION

WT. OF BOTTLE: 78.36 DISH & SOIL:

WT. OF DRY SOIL: 513.55

PERCENT OF WATER: 26.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 498

WT. OF TOTAL SAMPLE: 513.5 WT. OF WASH SAMPLE: 102.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 79.5

#4 4.1 4.1 0.8 99.2 % SILT:

#10 16.0 11.9 2.3 96.9 % CLAY:

#40 18.4 18.4 17.5 79.4 CLASSIFICATION: A-2-4(0)

#200 80.4 62.0 58.9 20.5

PASS #200 21.6 20.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 13 Location: Depth: 24.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 552.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 439.96 36.59

WT. OF WATER LOST: 112.54 POST-IGNITION

WT. OF BOTTLE: 78.52 DISH & SOIL:

WT. OF DRY SOIL: 361.44 36.35

PERCENT OF WATER: 31.10 DISH:

BLOWS REQUIRED FOR CLOSURE: 18.03

CORRECTED LIQUID LIMIT %: NV LOSS %: 1.29

WT PASSING #10 SIEVE: 357

WT. OF TOTAL SAMPLE: 361.4 WT. OF WASH SAMPLE: 101.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 74.9

#10 4.1 4.1 1.1 98.9 % SILT:

#40 10.2 10.2 10.0 88.9 % CLAY:

#200 75.4 65.2 63.8 25.1 CLASSIFICATION: A-2-4(0)

PASS #200 25.6 25.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 14 Location: Depth: 26.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 609.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 498.83 41.46

WT. OF WATER LOST: 110.67 POST-IGNITION

WT. OF BOTTLE: 75.05 DISH & SOIL:

WT. OF DRY SOIL: 423.78 41.17

PERCENT OF WATER: 26.10 DISH:

BLOWS REQUIRED FOR CLOSURE: 18.04

CORRECTED LIQUID LIMIT %: NV LOSS %: 1.24

WT PASSING #10 SIEVE: 422

WT. OF TOTAL SAMPLE: 423.8 WT. OF WASH SAMPLE: 117.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 78.2

#10 1.9 1.9 0.4 99.6 % SILT:

#40 11.3 11.3 9.6 89.9 % CLAY:

#200 91.5 80.2 68.2 21.8 CLASSIFICATION: A-2-4(0)

PASS #200 25.6 21.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 15 Location: Depth: 28.0

Elevation: Source: LH-SWM # 13

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 37.36 544.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 34.83 415.62 40.97

WT. OF WATER LOST: 2.53 129.18 POST-IGNITION

WT. OF BOTTLE: 23.46 76.59 DISH & SOIL:

WT. OF DRY SOIL: 11.37 339.03 40.54

PERCENT OF WATER: 22.30 38.10 DISH:

BLOWS REQUIRED FOR CLOSURE: 25 18.77

CORRECTED LIQUID LIMIT %: 22.3 LOSS %: 1.94

WT PASSING #10 SIEVE: 339

WT. OF TOTAL SAMPLE: 339.0 WT. OF WASH SAMPLE: 102.2 LIQUID LIMIT: 22.3

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 66.9

#40 18.4 18.4 18.0 82.0 % SILT:

#200 68.4 50.0 48.9 33.1 % CLAY:

PASS #200 33.8 33.1 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20
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Moist loose brown silty coarse to fine sand w/
trace of gravel.

12" RECOVERY
Moist loose brown coarse sand w/some fine
sand and silt, trace of gravel.

23" RECOVERY
Wet medium dense brown coarse to fine sand
w/trace of silt and gravel.

18" RECOVERY
Wet loose dark brown coarse to fine sand w/
some silt and gravel.

21" RECOVERY
Saturated very loose dark brown fine sand w/
some silt, trace of coarse sand.

24" RECOVERY
Saturated loose dark brown fine to coarse
sand w/some silt, trace of gravel.

18" RECOVERY
Saturated loose light brown coarse sand and
gravel w/some fine sand, trace of silt.

22" RECOVERY

A-1-b

A-1-b

A-1-b

A-1-b

A-2-4(0)

A-2-4(0)

A-1-b

12" of topsoil.  Surface
elevation 15.6'.

Water Level 4.6'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 13
Contract: 24-122-02
Boring Location: Sta. 130+67.47, 1574.3307

Boring Surface Elev.: 15.6 Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 28.0'
Hollow Stem Auger: From Depth of: To:

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

4/17/2009 9:00 a.m. 6.0' 4.0' 4.6' 11.0
15.6
15.6
15.6

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 30.0 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: Cecil
Helpers: Hector & Billy

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2
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Saturated loose light brown coarse to fine
sand w/some gravel, trace of silt.

20" RECOVERY
Saturated medium dense light brown coarse to
fine sand w/trace of gravel and silt.

13" RECOVERY
Saturated loose brown coarse sand and gravel
w/some fine sand, trace of silt.

18" RECOVERY
Saturated loose brown fine to coarse sand and
gravel w/some silt.

20" RECOVERY
Saturated loose brownsilty fine sand w/some
coarse sand, trace of gravel.

18" RECOVERY
Saturated loose gray silty fine sand w/trace of
coarse sand, organic matter and gravel.

24" RECOVERY
Saturated medium dense gray silty fine sand
w/trace of coarse sand and organic matter.

24" RECOVERY
Saturated medium dense gray silty fine sand
w/some coarse sand, trace of organic matter.

23" RECOVERY
End of Boring.

A-1-b

A-1-b

A-1-b

A-1-b

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-2-4(0)

Organic Matter present.

Organic Matter present.

Organic Matter present.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 13
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 4-17-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Poorly graded sand
with silt

Poorly graded sand

Well graded sand
with silt

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 1.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 41.66 20.74 596.71 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 38.40 19.66 537.37

WT. OF WATER LOST: 3.26 1.08 59.34 POST-IGNITION

WT. OF BOTTLE: 22.08 13.26 97.16 DISH & SOIL:

WT. OF DRY SOIL: 16.32 6.40 440.21

PERCENT OF WATER: 20.00 16.90 13.50 DISH:

BLOWS REQUIRED FOR CLOSURE: 25

CORRECTED LIQUID LIMIT %: 20.0 LOSS %:

WT PASSING #10 SIEVE: 432

WT. OF TOTAL SAMPLE: 440.2 WT. OF WASH SAMPLE: 106.5 LIQUID LIMIT: 20.0

CUM. % % PLASTIC LIMIT: 16.9

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: 3.1

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 66.4

#4 1.0 1.0 0.2 99.8 % SILT:

#10 8.2 7.2 1.6 98.1 % CLAY:

#40 30.4 30.4 28.0 70.1 CLASSIFICATION: A-2-4(0)

#200 70.0 39.6 36.5 33.6

PASS #200 36.5 33.6

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 684.67 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 636.74

WT. OF WATER LOST: 47.93 POST-IGNITION

WT. OF BOTTLE: 87.50 DISH & SOIL:

WT. OF DRY SOIL: 549.24

PERCENT OF WATER: 8.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 548

WT. OF TOTAL SAMPLE: 549.2 WT. OF WASH SAMPLE: 105.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 81.1

#10 1.0 1.0 0.2 99.8 % SILT:

#40 36.6 36.6 34.8 65.1 % CLAY:

#200 85.2 48.6 46.2 18.9 CLASSIFICATION: A-2-4(0)

PASS #200 19.9 18.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 690.51 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 602.06

WT. OF WATER LOST: 88.45 POST-IGNITION

WT. OF BOTTLE: 88.56 DISH & SOIL:

WT. OF DRY SOIL: 513.50

PERCENT OF WATER: 17.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 502

WT. OF TOTAL SAMPLE: 513.5 WT. OF WASH SAMPLE: 103.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 96.2

#4 1.6 1.6 0.3 99.7 % SILT:

#10 11.3 9.7 1.9 97.8 % CLAY:

#40 45.6 45.6 43.3 54.5 CLASSIFICATION: A-3

#200 99.0 53.4 50.7 3.8

PASS #200 4.0 3.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 860.56 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 751.42

WT. OF WATER LOST: 109.14 POST-IGNITION

WT. OF BOTTLE: 78.58 DISH & SOIL:

WT. OF DRY SOIL: 672.84

PERCENT OF WATER: 16.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 649

WT. OF TOTAL SAMPLE: 672.8 WT. OF WASH SAMPLE: 107.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 97.2

#4 2.5 2.5 0.4 99.6 % SILT:

#10 23.8 21.3 3.2 96.5 % CLAY:

#40 84.9 84.9 76.5 19.9 CLASSIFICATION: A-1-b

#200 103.9 19.0 17.1 2.8

PASS #200 3.1 2.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 763.18 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 640.05

WT. OF WATER LOST: 123.13 POST-IGNITION

WT. OF BOTTLE: 87.15 DISH & SOIL:

WT. OF DRY SOIL: 552.90

PERCENT OF WATER: 22.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 550

WT. OF TOTAL SAMPLE: 552.9 WT. OF WASH SAMPLE: 110.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 86.1

#10 3.3 3.3 0.6 99.4 % SILT:

#40 35.6 35.6 32.0 67.4 % CLAY:

#200 95.1 59.5 53.5 13.9 CLASSIFICATION: A-2-4(0)

PASS #200 15.4 13.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 797.51 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 686.68

WT. OF WATER LOST: 110.83 POST-IGNITION

WT. OF BOTTLE: 87.57 DISH & SOIL:

WT. OF DRY SOIL: 599.11

PERCENT OF WATER: 18.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 563

WT. OF TOTAL SAMPLE: 599.1 WT. OF WASH SAMPLE: 102.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 88.0

3/8" 16.3 16.3 2.7 97.3 % SILT:

#4 22.5 6.2 1.0 96.2 % CLAY:

#10 36.4 13.9 2.3 93.9 CLASSIFICATION: A-2-4(0)

#40 45.8 45.8 41.9 52.0

#200 89.5 43.7 40.0 12.0

PASS #200 13.1 12.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 791.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 668.07

WT. OF WATER LOST: 123.63 POST-IGNITION

WT. OF BOTTLE: 75.05 DISH & SOIL:

WT. OF DRY SOIL: 593.02

PERCENT OF WATER: 20.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 580

WT. OF TOTAL SAMPLE: 593.0 WT. OF WASH SAMPLE: 126.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 87.6

3/8" 3.5 3.5 0.6 99.4 % SILT:

#4 5.2 1.7 0.3 99.1 % CLAY:

#10 13.1 7.9 1.3 97.8 CLASSIFICATION: A-2-4(0)

#40 38.4 38.4 29.7 68.1

#200 110.5 72.1 55.7 12.4

PASS #200 16.1 12.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 555.91 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 470.46

WT. OF WATER LOST: 85.45 POST-IGNITION

WT. OF BOTTLE: 77.90 DISH & SOIL:

WT. OF DRY SOIL: 392.56

PERCENT OF WATER: 21.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 388

WT. OF TOTAL SAMPLE: 392.6 WT. OF WASH SAMPLE: 102.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 82.1

3/8" 1.6 1.6 0.4 99.6 % SILT:

#4 3.0 1.4 0.4 99.2 % CLAY:

#10 5.0 2.0 0.5 98.7 CLASSIFICATION: A-2-4(0)

#40 41.4 41.4 40.0 58.7

#200 83.6 42.2 40.8 17.9

PASS #200 18.5 17.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 804.37 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 681.64

WT. OF WATER LOST: 122.73 POST-IGNITION

WT. OF BOTTLE: 86.40 DISH & SOIL:

WT. OF DRY SOIL: 595.24

PERCENT OF WATER: 20.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 592

WT. OF TOTAL SAMPLE: 595.2 WT. OF WASH SAMPLE: 112.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 83.8

#4 1.5 1.5 0.3 99.7 % SILT:

#10 3.6 2.1 0.4 99.4 % CLAY:

#40 63.6 63.6 56.1 43.3 CLASSIFICATION: A-1-b

#200 94.3 30.7 27.1 16.2

PASS #200 18.4 16.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 10 Location: Depth: 18.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 767.06 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 662.26

WT. OF WATER LOST: 104.80 POST-IGNITION

WT. OF BOTTLE: 77.25 DISH & SOIL:

WT. OF DRY SOIL: 585.01

PERCENT OF WATER: 17.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 536

WT. OF TOTAL SAMPLE: 585.0 WT. OF WASH SAMPLE: 101.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 82.5

3/8" 27.6 27.6 4.7 95.3 % SILT:

#4 35.0 7.4 1.3 94.0 % CLAY:

#10 49.5 14.5 2.5 91.5 CLASSIFICATION: A-2-4(0)

#40 44.3 44.3 40.0 51.6

#200 82.1 37.8 34.1 17.5

PASS #200 19.4 17.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 11 Location: Depth: 20.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 905.01 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 798.71

WT. OF WATER LOST: 106.30 POST-IGNITION

WT. OF BOTTLE: 86.42 DISH & SOIL:

WT. OF DRY SOIL: 712.29

PERCENT OF WATER: 14.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 577

WT. OF TOTAL SAMPLE: 712.3 WT. OF WASH SAMPLE: 101.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 93.2

3/8" 76.6 76.6 10.8 89.2 % SILT:

#4 107.1 30.5 4.3 85.0 % CLAY:

#10 135.7 28.6 4.0 80.9 CLASSIFICATION: A-1-b

#40 63.9 63.9 51.2 29.8

#200 92.6 28.7 23.0 6.8

PASS #200 8.5 6.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 12 Location: Depth: 22.0

Elevation: Source: LH-SWM # 14W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 604.72 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 528.53

WT. OF WATER LOST: 76.19 POST-IGNITION

WT. OF BOTTLE: 75.51 DISH & SOIL:

WT. OF DRY SOIL: 453.02

PERCENT OF WATER: 16.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 402

WT. OF TOTAL SAMPLE: 453.0 WT. OF WASH SAMPLE: 104.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 93.2

3/8" 16.7 16.7 3.7 96.3 % SILT:

#4 28.8 12.1 2.7 93.6 % CLAY:

#10 51.0 22.2 4.9 88.7 CLASSIFICATION: A-1-b

#40 67.5 67.5 57.3 31.5

#200 96.6 29.1 24.7 6.8

PASS #200 8.0 6.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20
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2
2
2
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2
2
3
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1
1
1
1

Moist loose brown fine to coarse sand w/trace
of clay and gravel.

12" RECOVERY
Moist loose brown fine to coarse sand w/some
silt.

18" RECOVERY
Wet loose brown fine to coarse sand w/trace
of silt and gravel.

18" RECOVERY
Wet medium dense brownish orange coarse
sand w/some fine sand, trace of silt and
gravel.

19" RECOVERY
Wet very loose brown fine to coarse sand w/
some silt, trace of gravel.

17" RECOVERY
Wet loose orange coarse to fine sand w/some
silt, trace of gravel.

18" RECOVERY
Wet very loose brown fine to coarse sand w/
some silt, trace of gravel.

18" RECOVERY

A-2-4(0)

A-2-4(0)

A-3

A-1-b

A-2-4(0)

A-2-4(0)

A-2-4(0)

12" of topsoil.  Surface
elevation 17.5'.

Water @ 12.0'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 14W
Contract: 24-122-02
Boring Location: Sta. 132+14.24, 1609.7507

Boring Surface Elev.: 17.5' Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 22.0'
Hollow Stem Auger: From Depth of: To:

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

3/16/2009 9:00 a.m. 14.0' 12.0' 12.0' 5.5
17.5
17.5
17.5

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 23.0 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: Cecil
Helpers: Billy

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



16.45

18.8

21.15

23.5

25.85

28.2

30.55

32.9

35.25

8

9

10

11

12

14.0'

16.0'
16.0'

18.0'
18.0'

20.0'
20.0'

22.0'
22.0'

23.0'

1
1
1
2

2
1
1
2

3
3
4
5

3
4
5
4

2
2

Saturated very loose brown fine to coarse
sand w/some silt, trace of gravel.

12" RECOVERY
Saturated very loose brown coarse to fine
sand w/some silt, trace of gravel.

19" RECOVERY
Saturated loose brownish orange coarse to
fine sand w/some silt, trace of gravel.

19" RECOVERY
Saturated loose brown coarse to fine sand w/
some gravel, trace of silt.

18" RECOVERY
Saturated very loose brownish orange coarse
to fine sand w/some gravel, trace of silt.

11" RECOVERY
End of Boring.

A-2-4(0)

A-1-b

A-2-4(0)

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 14W
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-16-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Poorly graded sand

Poorly graded sand
with silt

Well graded sand
with silt

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 1.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 763.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 714.46

WT. OF WATER LOST: 49.34 POST-IGNITION

WT. OF BOTTLE: 86.62 DISH & SOIL:

WT. OF DRY SOIL: 627.84

PERCENT OF WATER: 7.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 609

WT. OF TOTAL SAMPLE: 627.8 WT. OF WASH SAMPLE: 102.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 84.0

3/8" 1.4 1.4 0.2 99.8 % SILT:

#4 5.6 4.2 0.7 99.1 % CLAY:

#10 18.4 12.8 2.0 97.1 CLASSIFICATION: A-1-b

#40 56.2 56.2 53.3 43.7

#200 85.4 29.2 27.7 16.0

PASS #200 16.9 16.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 597.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 543.85

WT. OF WATER LOST: 53.75 POST-IGNITION

WT. OF BOTTLE: 77.83 DISH & SOIL:

WT. OF DRY SOIL: 466.02

PERCENT OF WATER: 11.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 443

WT. OF TOTAL SAMPLE: 466.0 WT. OF WASH SAMPLE: 104.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 95.4

#4 5.5 5.5 1.2 98.8 % SILT:

#10 23.4 17.9 3.8 95.0 % CLAY:

#40 76.0 76.0 69.3 25.7 CLASSIFICATION: A-1-b

#200 99.2 23.2 21.1 4.6

PASS #200 5.0 4.6

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 894.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 773.43

WT. OF WATER LOST: 121.17 POST-IGNITION

WT. OF BOTTLE: 86.56 DISH & SOIL:

WT. OF DRY SOIL: 686.87

PERCENT OF WATER: 17.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 673

WT. OF TOTAL SAMPLE: 686.9 WT. OF WASH SAMPLE: 106.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 95.1

#4 2.7 2.7 0.4 99.6 % SILT:

#10 13.7 11.0 1.6 98.0 % CLAY:

#40 72.9 72.9 67.2 30.8 CLASSIFICATION: A-1-b

#200 101.0 28.1 25.9 4.9

PASS #200 5.3 4.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 879.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 770.98

WT. OF WATER LOST: 108.72 POST-IGNITION

WT. OF BOTTLE: 87.30 DISH & SOIL:

WT. OF DRY SOIL: 683.68

PERCENT OF WATER: 15.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 679

WT. OF TOTAL SAMPLE: 683.7 WT. OF WASH SAMPLE: 103.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 94.6

#10 4.3 4.3 0.6 99.4 % SILT:

#40 68.7 68.7 65.8 33.6 % CLAY:

#200 98.2 29.5 28.2 5.4 CLASSIFICATION: A-1-b

PASS #200 5.6 5.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 787.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 661.38

WT. OF WATER LOST: 125.92 POST-IGNITION

WT. OF BOTTLE: 87.85 DISH & SOIL:

WT. OF DRY SOIL: 573.53

PERCENT OF WATER: 22.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 540

WT. OF TOTAL SAMPLE: 573.5 WT. OF WASH SAMPLE: 104.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 88.9

3/8" 3.9 3.9 0.7 99.3 % SILT:

#4 15.3 11.4 2.0 97.3 % CLAY:

#10 33.6 18.3 3.2 94.1 CLASSIFICATION: A-2-4(0)

#40 47.1 47.1 42.4 51.8

#200 92.3 45.2 40.7 11.1

PASS #200 12.3 11.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 816.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 698.35

WT. OF WATER LOST: 118.35 POST-IGNITION

WT. OF BOTTLE: 75.24 DISH & SOIL:

WT. OF DRY SOIL: 623.11

PERCENT OF WATER: 19.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 582

WT. OF TOTAL SAMPLE: 623.1 WT. OF WASH SAMPLE: 100.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 88.1

3/8" 18.9 18.9 3.0 97.0 % SILT:

#4 26.9 8.0 1.3 95.7 % CLAY:

#10 41.6 14.7 2.4 93.3 CLASSIFICATION: A-1-b

#40 55.4 55.4 51.3 42.0

#200 87.9 32.5 30.1 11.9

PASS #200 12.8 11.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 733.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 629.24

WT. OF WATER LOST: 104.16 POST-IGNITION

WT. OF BOTTLE: 78.52 DISH & SOIL:

WT. OF DRY SOIL: 550.72

PERCENT OF WATER: 18.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 504

WT. OF TOTAL SAMPLE: 550.7 WT. OF WASH SAMPLE: 107.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 91.0

3/8" 30.5 30.5 5.5 94.5 % SILT:

#4 36.0 5.5 1.0 93.5 % CLAY:

#10 46.5 10.5 1.9 91.6 CLASSIFICATION: A-1-b

#40 65.1 65.1 55.7 35.9

#200 96.6 31.5 26.9 9.0

PASS #200 10.5 9.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 467.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 410.15

WT. OF WATER LOST: 57.65 POST-IGNITION

WT. OF BOTTLE: 78.95 DISH & SOIL:

WT. OF DRY SOIL: 331.20

PERCENT OF WATER: 17.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 296

WT. OF TOTAL SAMPLE: 331.2 WT. OF WASH SAMPLE: 102.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 95.2

3/8" 8.9 8.9 2.7 97.3 % SILT:

#4 23.0 14.1 4.3 93.1 % CLAY:

#10 35.7 12.7 3.8 89.2 CLASSIFICATION: A-1-b

#40 83.8 83.8 73.1 16.1

#200 96.8 13.0 11.3 4.8

PASS #200 5.5 4.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 15W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 1001.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 863.39

WT. OF WATER LOST: 138.31 POST-IGNITION

WT. OF BOTTLE: 87.60 DISH & SOIL:

WT. OF DRY SOIL: 775.79

PERCENT OF WATER: 17.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 714

WT. OF TOTAL SAMPLE: 775.8 WT. OF WASH SAMPLE: 102.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 93.2

3/8" 9.4 9.4 1.2 98.8 % SILT:

#4 34.2 24.8 3.2 95.6 % CLAY:

#10 61.9 27.7 3.6 92.0 CLASSIFICATION: A-1-b

#40 80.8 80.8 72.5 19.5

#200 94.9 14.1 12.7 6.8

PASS #200 7.6 6.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



2.35

4.7

7.05

9.4

11.75

14.1

3/11/09 1

2

3

4

5

6

7

1.0'

2.0'
2.0'

4.0'
4.0'

6.0'
6.0'

8.0'
8.0'

10.0'
10.0'

12.0'
12.0'

14.0'

4
4

5
4
5
4

9
11
14
17

9
11
17
22

5
7
6
5

5
5
5
5

2
3
3
4

Moist loose brown coarse to fine sand w/some
silt, trace of gravel.

12" RECOVERY
Moist loose brown coarse to fine sand w/trace
of silt and gravel.

17" RECOVERY
Wet medium dense brown coarse to fine sand
w/trace of silt and gravel.

21" RECOVERY
Wet medium dense brown coarse to fine sand
w/trace of silt and gravel.

24" RECOVERY
Saturated medium dense brown coarse to fine
sand w/some silt, trace of gravel.

20" RECOVERY
Saturated loose brown coarse to fine sand w/
some silt, trace of gravel.

24" RECOVERY
Saturated loose brown coarse to fine sand w/
trace of silt and gravel.

16" RECOVERY

A-1-b

A-1-b

A-1-b

A-1-b

A-2-4(0)

A-1-b

A-1-b

11" of topsoil.

Water Level at 5.9'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 15W
Contract: 24-122-02
Boring Location: Sta. 128+01.34, 1388.6581

Boring Surface Elev.: 15.8' Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 16.0'
Hollow Stem Auger: From Depth of: To:

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

3/11/2009 11:00 a.m. 6.0' 4.0' 5.9' 9.9
15.8
15.8
15.8

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 18.0 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
Helpers: Cecil & Hector

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



16.45

18.8

21.15

23.5

25.85

28.2

30.55

32.9

35.25

8

9

14.0'

16.0'
16.0'

18.0'

3
4
4
6

5
6
7
7

Saturated loose brown coarse sand w/some
fine sand and gravel, trace of silt.

12" RECOVERY
Saturated medium dense brown coarse sand
w/some fine sand, trace of gravel and silt.

23" RECOVERY
End of Boring - Set Well

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 15W
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-11-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Well graded sand

Poorly graded sand

Poorly graded sand
with silt

Well graded sand
with silt

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 0.5

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 590.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 553.41

WT. OF WATER LOST: 37.19 POST-IGNITION

WT. OF BOTTLE: 76.35 DISH & SOIL:

WT. OF DRY SOIL: 477.06

PERCENT OF WATER: 7.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 472

WT. OF TOTAL SAMPLE: 477.1 WT. OF WASH SAMPLE: 109.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 84.9

#10 5.0 5.0 1.0 99.0 % SILT:

#40 72.5 72.5 65.8 33.2 % CLAY:

#200 92.5 20.0 18.1 15.1 CLASSIFICATION: A-1-b

PASS #200 16.6 15.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 559.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 482.94

WT. OF WATER LOST: 76.46 POST-IGNITION

WT. OF BOTTLE: 79.08 DISH & SOIL:

WT. OF DRY SOIL: 403.86

PERCENT OF WATER: 18.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 398

WT. OF TOTAL SAMPLE: 403.9 WT. OF WASH SAMPLE: 109.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 97.7

#10 5.9 5.9 1.5 98.5 % SILT:

#40 93.4 93.4 83.9 14.6 % CLAY:

#200 107.1 13.7 12.3 2.3 CLASSIFICATION: A-1-b

PASS #200 2.6 2.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 752.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 650.00

WT. OF WATER LOST: 102.50 POST-IGNITION

WT. OF BOTTLE: 77.79 DISH & SOIL:

WT. OF DRY SOIL: 572.21

PERCENT OF WATER: 17.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 527

WT. OF TOTAL SAMPLE: 572.2 WT. OF WASH SAMPLE: 117.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 98.0

#4 7.1 7.1 1.2 98.8 % SILT:

#10 45.0 37.9 6.6 92.1 % CLAY:

#40 90.7 90.7 71.1 21.0 CLASSIFICATION: A-1-b

#200 115.0 24.3 19.1 2.0

PASS #200 2.5 2.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 793.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 690.87

WT. OF WATER LOST: 102.93 POST-IGNITION

WT. OF BOTTLE: 79.07 DISH & SOIL:

WT. OF DRY SOIL: 611.80

PERCENT OF WATER: 16.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 581

WT. OF TOTAL SAMPLE: 611.8 WT. OF WASH SAMPLE: 104.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 94.7

3/8" 2.4 2.4 0.4 99.6 % SILT:

#4 6.5 4.1 0.7 98.9 % CLAY:

#10 30.8 24.3 4.0 95.0 CLASSIFICATION: A-1-b

#40 68.3 68.3 62.1 32.9

#200 98.7 30.4 27.6 5.3

PASS 

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 659.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 553.14

WT. OF WATER LOST: 106.56 POST-IGNITION

WT. OF BOTTLE: 76.52 DISH & SOIL:

WT. OF DRY SOIL: 476.62

PERCENT OF WATER: 22.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 477

WT. OF TOTAL SAMPLE: 476.6 WT. OF WASH SAMPLE: 104.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 80.3

#40 2.0 2.0 1.9 98.1 % SILT:

#200 84.2 82.2 78.4 19.7 % CLAY:

PASS #200 20.6 19.7 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 706.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 600.89

WT. OF WATER LOST: 105.51 POST-IGNITION

WT. OF BOTTLE: 79.25 DISH & SOIL:

WT. OF DRY SOIL: 521.64

PERCENT OF WATER: 20.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 522

WT. OF TOTAL SAMPLE: 521.6 WT. OF WASH SAMPLE: 113.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 81.4

#40 4.4 4.4 3.9 96.1 % SILT:

#200 92.4 88.0 77.5 18.6 % CLAY:

PASS #200 21.1 18.6 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 627.00 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 534.19

WT. OF WATER LOST: 92.81 POST-IGNITION

WT. OF BOTTLE: 87.61 DISH & SOIL:

WT. OF DRY SOIL: 446.58

PERCENT OF WATER: 20.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 437

WT. OF TOTAL SAMPLE: 446.6 WT. OF WASH SAMPLE: 111.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 87.8

3/8" 2.4 2.4 0.5 99.5 % SILT:

#4 5.7 3.3 0.7 98.7 % CLAY:

#10 9.3 3.6 0.8 97.9 CLASSIFICATION: A-2-4(0)

#40 45.3 45.3 39.9 58.1

#200 97.4 52.1 45.8 12.2

PASS #200 13.9 12.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 725.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 632.06

WT. OF WATER LOST: 93.24 POST-IGNITION

WT. OF BOTTLE: 87.32 DISH & SOIL:

WT. OF DRY SOIL: 544.74

PERCENT OF WATER: 17.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 484

WT. OF TOTAL SAMPLE: 544.7 WT. OF WASH SAMPLE: 114.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.5

3/8" 7.1 7.1 1.3 98.7 % SILT:

#4 25.2 18.1 3.3 95.4 % CLAY:

#10 61.1 35.9 6.6 88.8 CLASSIFICATION: A-1-b

#40 73.8 73.8 57.1 31.7

#200 105.0 31.2 24.2 7.5

PASS #200 9.7 7.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 16W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 895.00 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 805.68

WT. OF WATER LOST: 89.32 POST-IGNITION

WT. OF BOTTLE: 77.28 DISH & SOIL:

WT. OF DRY SOIL: 728.40

PERCENT OF WATER: 12.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 512

WT. OF TOTAL SAMPLE: 728.4 WT. OF WASH SAMPLE: 104.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 96.2

3/8" 120.6 120.6 16.6 83.4 % SILT:

#4 155.9 35.3 4.8 78.6 % CLAY:

#10 216.5 60.6 8.3 70.3 CLASSIFICATION: A-1-b

#40 89.7 89.7 60.5 9.8

#200 98.5 8.8 5.9 3.8

PASS #200 5.7 3.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



2.43

4.86

7.29

9.72

12.15

3/12/09 1

2

3

4

5

6

7

0.5'

2.0'
2.0'

4.0'
4.0'

6.0'
6.0'

8.0'
8.0'

10.0'
10.0'

12.0'
12.0'

14.0'

2
3
4

4
4
5
7

5
7

13
17

7
4
6
5

3
2
3
3

2
2
3
5

2
2
3
5

Moist loose brown coarse sand w/some fine
sand and silt, trace of gravel.

18" RECOVERY
Wet loose brown coarse sand w/some fine
sand, trace of silt and gravel.

16" RECOVERY
Wet medium dense brown coarse sand w/
some fine sand, trace of gravel and silt.

20" RECOVERY
Wet loose brown coarse to fine sand w/trace
of silt and gravel.

24" RECOVERY
Saturated loose brown fine sand w/some silt,
trace of coarse sand.

19" RECOVERY
Saturated loose brown fine sand w/some silt,
trace of coarse sand.

24" RECOVERY
Saturated loose brown fine to coarse sand w/
some silt, trace of gravel.

13" RECOVERY

A-1-b

A-1-b

A-1-b

A-1-b

A-2-4(0)

A-2-4(0)

A-2-4(0)

9" of topsoil.

Water Level at 7.6'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 16W
Contract: 24-122-02
Boring Location: Sta. 130+20.87, 1416.9669

Boring Surface Elev.: 15.7' Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 16.0'
Hollow Stem Auger: From Depth of: To:

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

3/12/2009 11:00 a.m. 8.0' 6.0' 7.6' 8.1
15.7
15.7
15.7

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 18.0 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
Helpers: Hector

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



14.58

17.01

19.44

21.87

24.3

26.73

29.16

31.59

34.02

36.45

8

9

14.0'

16.0'
16.0'

18.0'

2
3
5
8

5
7
7
8

Saturated loose brown coarse to fine sand w/
some gravel, trace of silt.

12" RECOVERY
Saturated medium dense brown coarse sand
and gravel w/trace of fine sand and silt.

End of Boring.

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 16W
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-12-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Poorly graded sand

Well graded sand

Poorly graded sand
with silt

Well graded sand
with silt

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 0.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 43.85 23.24 730.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 40.10 22.14 661.50

WT. OF WATER LOST: 3.75 1.10 68.90 POST-IGNITION

WT. OF BOTTLE: 22.36 14.80 87.70 DISH & SOIL:

WT. OF DRY SOIL: 17.74 7.34 573.80

PERCENT OF WATER: 21.10 15.00 12.00 DISH:

BLOWS REQUIRED FOR CLOSURE: 25

CORRECTED LIQUID LIMIT %: 21.1 LOSS %:

WT PASSING #10 SIEVE: 531

WT. OF TOTAL SAMPLE: 573.8 WT. OF WASH SAMPLE: 100.5 LIQUID LIMIT: 21.1

CUM. % % PLASTIC LIMIT: 15.0

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: 6.1

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 67.3

3/8" 19.2 19.2 3.3 96.7 % SILT:

#4 26.5 7.3 1.3 95.4 % CLAY:

#10 42.9 16.4 2.9 92.5 CLASSIFICATION: A-2-4(0)

#40 29.9 29.9 27.5 65.0

#200 65.0 35.1 32.3 32.7

PASS #200 35.5 32.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 470.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 448.03

WT. OF WATER LOST: 22.57 POST-IGNITION

WT. OF BOTTLE: 86.65 DISH & SOIL:

WT. OF DRY SOIL: 361.38

PERCENT OF WATER: 6.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 334

WT. OF TOTAL SAMPLE: 361.4 WT. OF WASH SAMPLE: 114.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 93.4

3/8" 16.7 16.7 4.6 95.4 % SILT:

#4 19.8 3.1 0.9 94.5 % CLAY:

#10 27.8 8.0 2.2 92.3 CLASSIFICATION: A-3

#40 42.4 42.4 34.1 58.2

#200 106.5 64.1 51.6 6.6

PASS #200 8.2 6.6

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 531.10 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 497.33

WT. OF WATER LOST: 33.77 POST-IGNITION

WT. OF BOTTLE: 87.50 DISH & SOIL:

WT. OF DRY SOIL: 409.83

PERCENT OF WATER: 8.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 406

WT. OF TOTAL SAMPLE: 409.8 WT. OF WASH SAMPLE: 111.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 96.2

#10 4.2 4.2 1.0 99.0 % SILT:

#40 54.0 54.0 47.8 51.2 % CLAY:

#200 107.5 53.5 47.4 3.8 CLASSIFICATION: A-3

PASS #200 4.3 3.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 766.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 671.36

WT. OF WATER LOST: 94.94 POST-IGNITION

WT. OF BOTTLE: 87.57 DISH & SOIL:

WT. OF DRY SOIL: 583.79

PERCENT OF WATER: 16.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 545

WT. OF TOTAL SAMPLE: 583.8 WT. OF WASH SAMPLE: 104.9 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 90.7

3/8" 9.7 9.7 1.7 98.3 % SILT:

#4 22.1 12.4 2.1 96.2 % CLAY:

#10 38.6 16.5 2.8 93.4 CLASSIFICATION: A-1-b

#40 69.9 69.9 62.2 31.2

#200 94.5 24.6 21.9 9.3

PASS #200 10.4 9.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 761.00 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 620.96

WT. OF WATER LOST: 140.04 POST-IGNITION

WT. OF BOTTLE: 87.10 DISH & SOIL:

WT. OF DRY SOIL: 533.86

PERCENT OF WATER: 26.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 531

WT. OF TOTAL SAMPLE: 533.9 WT. OF WASH SAMPLE: 103.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 77.9

#4 1.5 1.5 0.3 99.7 % SILT:

#10 2.9 1.4 0.3 99.5 % CLAY:

#40 22.8 22.8 22.0 77.5 CLASSIFICATION: A-2-4(0)

#200 80.3 57.5 55.4 22.1

PASS #200 23.0 22.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 800.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 685.83

WT. OF WATER LOST: 114.77 POST-IGNITION

WT. OF BOTTLE: 86.90 DISH & SOIL:

WT. OF DRY SOIL: 598.93

PERCENT OF WATER: 19.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 591

WT. OF TOTAL SAMPLE: 598.9 WT. OF WASH SAMPLE: 120.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 89.3

#4 4.5 4.5 0.8 99.2 % SILT:

#10 7.7 3.2 0.5 98.7 % CLAY:

#40 82.7 82.7 67.7 31.0 CLASSIFICATION: A-1-b

#200 107.4 24.7 20.2 10.7

PASS #200 13.1 10.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 736.00 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 617.87

WT. OF WATER LOST: 118.13 POST-IGNITION

WT. OF BOTTLE: 87.11 DISH & SOIL:

WT. OF DRY SOIL: 530.76

PERCENT OF WATER: 22.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 519

WT. OF TOTAL SAMPLE: 530.8 WT. OF WASH SAMPLE: 111.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 87.7

3/8" 7.5 7.5 1.4 98.6 % SILT:

#4 9.7 2.2 0.4 98.2 % CLAY:

#10 12.2 2.5 0.5 97.7 CLASSIFICATION: A-1-b

#40 57.3 57.3 50.4 47.3

#200 97.0 39.7 34.9 12.3

PASS #200 14.0 12.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 776.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 653.96

WT. OF WATER LOST: 122.54 POST-IGNITION

WT. OF BOTTLE: 88.31 DISH & SOIL:

WT. OF DRY SOIL: 565.65

PERCENT OF WATER: 21.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 551

WT. OF TOTAL SAMPLE: 565.6 WT. OF WASH SAMPLE: 103.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 91.5

3/8" 7.9 7.9 1.4 98.6 % SILT:

#4 9.2 1.3 0.2 98.4 % CLAY:

#10 14.3 5.1 0.9 97.5 CLASSIFICATION: A-1-b

#40 64.6 64.6 60.8 36.7

#200 94.6 30.0 28.2 8.5

PASS #200 9.0 8.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 894.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 776.96

WT. OF WATER LOST: 117.54 POST-IGNITION

WT. OF BOTTLE: 87.37 DISH & SOIL:

WT. OF DRY SOIL: 689.59

PERCENT OF WATER: 17.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 593

WT. OF TOTAL SAMPLE: 689.6 WT. OF WASH SAMPLE: 100.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 90.9

3/8" 40.8 40.8 5.9 94.1 % SILT:

#4 64.4 23.6 3.4 90.7 % CLAY:

#10 96.6 32.2 4.7 86.0 CLASSIFICATION: A-1-b

#40 68.9 68.9 59.0 27.0

#200 89.9 21.0 18.0 9.1

PASS #200 10.6 9.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 10 Location: Depth: 18.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 882.00 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 764.24

WT. OF WATER LOST: 117.76 POST-IGNITION

WT. OF BOTTLE: 87.62 DISH & SOIL:

WT. OF DRY SOIL: 676.62

PERCENT OF WATER: 17.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 621

WT. OF TOTAL SAMPLE: 676.6 WT. OF WASH SAMPLE: 103.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 95.4

3/8" 12.9 12.9 1.9 98.1 % SILT:

#4 26.7 13.8 2.0 96.1 % CLAY:

#10 55.4 28.7 4.2 91.8 CLASSIFICATION: A-1-b

#40 89.5 89.5 79.2 12.6

#200 98.5 9.0 8.0 4.6

PASS #200 5.2 4.6

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 11 Location: Depth: 20.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 671.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 594.49

WT. OF WATER LOST: 76.81 POST-IGNITION

WT. OF BOTTLE: 86.50 DISH & SOIL:

WT. OF DRY SOIL: 507.99

PERCENT OF WATER: 15.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 461

WT. OF TOTAL SAMPLE: 508.0 WT. OF WASH SAMPLE: 109.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 94.8

3/8" 6.1 6.1 1.2 98.8 % SILT:

#4 23.6 17.5 3.4 95.4 % CLAY:

#10 47.1 23.5 4.6 90.7 CLASSIFICATION: A-1-b

#40 92.7 92.7 77.2 13.6

#200 102.7 10.0 8.3 5.2

PASS #200 6.3 5.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 12 Location: Depth: 22.0

Elevation: Source: LH-SWM # 17W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 741.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 646.36

WT. OF WATER LOST: 94.94 POST-IGNITION

WT. OF BOTTLE: 87.50 DISH & SOIL:

WT. OF DRY SOIL: 558.86

PERCENT OF WATER: 17.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 404

WT. OF TOTAL SAMPLE: 558.9 WT. OF WASH SAMPLE: 109.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.3

3/8" 85.3 85.3 15.3 84.7 % SILT:

#4 114.4 29.1 5.2 79.5 % CLAY:

#10 154.8 40.4 7.2 72.3 CLASSIFICATION: A-1-b

#40 79.3 79.3 52.4 19.9

#200 97.7 18.4 12.2 7.7

PASS #200 11.7 7.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20
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2
3
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Moist very loose brown clayey fine to coarse
sand w/trace of gravel.

21" RECOVERY
Moist loose orange fine to coarse sand w/trace
of gravel and silt.

14" RECOVERY
Moist loose orange coarse to fine sand w/trace
of silt and gravel.

20" RECOVERY
Wet medium dense orangish brown coarse to
fine sand w/trace of silt and gravel.

22" RECOVERY
Wet loose orange silty fine to coarse sand.

23" RECOVERY
Wet loose orange coarse sand w/some fine
sand and silt, trace of gravel.

23" RECOVERY
Saturated loose orange coarse to fine sand w/
some silt, trace of gravel.

23" RECOVERY

A-2-4(0)

A-3

A-3

A-1-b

A-2-4(0)

A-1-b

A-1-b

Water Level at 9.9'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 17W
Contract: 24-122-02
Boring Location: Sta. 128+10.59, 1190.7763

Boring Surface Elev.: 19.3' Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 22.0'
Hollow Stem Auger: From Depth of: To:

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

3/17/2009 11:00 a.m. 10.0' 8.0' 9.9' 9.4
19.3
19.3
19.3

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 24.0 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: David
Helpers: Herberto

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



15.18

17.71

20.24

22.77

25.3

27.83

30.36

32.89

35.42

37.95

8

9

10

11

12

14.0'

16.0'
16.0'

18.0'
18.0'

20.0'
20.0'

22.0'
22.0'

24.0'

2
2
3
2

6
5
5
9

7
5
8

12

8
9

13
15

10
8

12
21

Saturated loose gray coarse to fine sand w/
trace of silt and gravel.

19" RECOVERY
Saturated loose gray coarse sand w/some fine
sand and gravel, trace of silt.

23" RECOVERY
Saturated medium dense brown coarse sand
w/trace of fine sand, gravel and silt.

21" RECOVERY
Saturated medium dense brown coarse sand
w/trace of fine sand, gravel and silt.

23" RECOVERY
Saturated medium dense brown coarse sand
and gravel w/some fine sand, trace of silt.

21" RECOVERY
End of Boring.

A-1-b

A-1-b

A-1-b

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 17W
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-17-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Poorly graded clayey
silty sand

Poorly graded sand
with silt

Poorly graded sand

Well graded sand
with silt

Silty sand

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 0.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 622.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 575.21

WT. OF WATER LOST: 47.29 POST-IGNITION

WT. OF BOTTLE: 78.20 DISH & SOIL:

WT. OF DRY SOIL: 497.01

PERCENT OF WATER: 9.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 496

WT. OF TOTAL SAMPLE: 497.0 WT. OF WASH SAMPLE: 103.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 77.9

#10 1.5 1.5 0.3 99.7 % SILT:

#40 28.8 28.8 27.7 72.0 % CLAY:

#200 80.7 51.9 49.9 22.1 CLASSIFICATION: A-2-4(0)

PASS #200 23.0 22.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 630.90 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 594.82

WT. OF WATER LOST: 36.08 POST-IGNITION

WT. OF BOTTLE: 78.58 DISH & SOIL:

WT. OF DRY SOIL: 516.24

PERCENT OF WATER: 7.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 497

WT. OF TOTAL SAMPLE: 516.2 WT. OF WASH SAMPLE: 107.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.5

3/8" 2.0 2.0 0.4 99.6 % SILT:

#4 4.6 2.6 0.5 99.1 % CLAY:

#10 18.8 14.2 2.8 96.4 CLASSIFICATION: A-2-4(0)

#40 32.6 32.6 29.2 67.2

#200 91.5 58.9 52.7 14.5

PASS #200 16.2 14.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 483.00 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 464.37

WT. OF WATER LOST: 18.63 POST-IGNITION

WT. OF BOTTLE: 77.29 DISH & SOIL:

WT. OF DRY SOIL: 387.08

PERCENT OF WATER: 4.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 386

WT. OF TOTAL SAMPLE: 387.1 WT. OF WASH SAMPLE: 121.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 97.5

#10 1.1 1.1 0.3 99.7 % SILT:

#40 18.9 18.9 15.6 84.2 % CLAY:

#200 118.1 99.2 81.7 2.5 CLASSIFICATION: A-3

PASS #200 3.0 2.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 745.90 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 659.64

WT. OF WATER LOST: 86.26 POST-IGNITION

WT. OF BOTTLE: 77.83 DISH & SOIL:

WT. OF DRY SOIL: 581.81

PERCENT OF WATER: 14.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 501

WT. OF TOTAL SAMPLE: 581.8 WT. OF WASH SAMPLE: 123.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 95.7

3/8" 14.6 14.6 2.5 97.5 % SILT:

#4 22.7 8.1 1.4 96.1 % CLAY:

#10 80.9 58.2 10.0 86.1 CLASSIFICATION: A-1-b

#40 84.7 84.7 59.2 26.9

#200 117.1 32.4 22.6 4.3

PASS #200 6.1 4.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 717.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 611.83

WT. OF WATER LOST: 105.77 POST-IGNITION

WT. OF BOTTLE: 77.25 DISH & SOIL:

WT. OF DRY SOIL: 534.58

PERCENT OF WATER: 19.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 488

WT. OF TOTAL SAMPLE: 534.6 WT. OF WASH SAMPLE: 113.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.3

#4 16.9 16.9 3.2 96.8 % SILT:

#10 46.9 30.0 5.6 91.2 % CLAY:

#40 44.5 44.5 35.8 55.5 CLASSIFICATION: A-3

#200 103.9 59.4 47.7 7.7

PASS #200 9.6 7.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 785.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 681.77

WT. OF WATER LOST: 104.03 POST-IGNITION

WT. OF BOTTLE: 97.16 DISH & SOIL:

WT. OF DRY SOIL: 584.61

PERCENT OF WATER: 17.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 547

WT. OF TOTAL SAMPLE: 584.6 WT. OF WASH SAMPLE: 109.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 93.9

3/8" 1.2 1.2 0.2 99.8 % SILT:

#4 16.7 15.5 2.7 97.1 % CLAY:

#10 38.1 21.4 3.7 93.5 CLASSIFICATION: A-3

#40 44.6 44.6 38.2 55.3

#200 102.1 57.5 49.2 6.1

PASS #200 7.1 6.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 654.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 530.07

WT. OF WATER LOST: 124.33 POST-IGNITION

WT. OF BOTTLE: 78.95 DISH & SOIL:

WT. OF DRY SOIL: 451.12

PERCENT OF WATER: 27.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 451

WT. OF TOTAL SAMPLE: 451.1 WT. OF WASH SAMPLE: 102.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 80.9

#40 2.4 2.4 2.3 97.7 % SILT:

#200 83.0 80.6 78.6 19.1 % CLAY:

PASS #200 19.6 19.1 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 687.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 558.18

WT. OF WATER LOST: 129.12 POST-IGNITION

WT. OF BOTTLE: 80.76 DISH & SOIL:

WT. OF DRY SOIL: 477.42

PERCENT OF WATER: 27.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 474

WT. OF TOTAL SAMPLE: 477.4 WT. OF WASH SAMPLE: 106.9 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 82.1

3/8" 2.8 2.8 0.6 99.4 % SILT:

#4 2.8 0.0 0.0 99.4 % CLAY:

#10 3.3 0.5 0.1 99.3 CLASSIFICATION: A-2-4(0)

#40 2.5 2.5 2.3 97.0

#200 87.6 85.1 79.1 17.9

PASS #200 19.3 17.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 717.20 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 590.99

WT. OF WATER LOST: 126.21 POST-IGNITION

WT. OF BOTTLE: 75.24 DISH & SOIL:

WT. OF DRY SOIL: 515.75

PERCENT OF WATER: 24.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 510

WT. OF TOTAL SAMPLE: 515.8 WT. OF WASH SAMPLE: 105.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 83.3

3/8" 5.1 5.1 1.0 99.0 % SILT:

#4 5.1 0.0 0.0 99.0 % CLAY:

#10 5.8 0.7 0.1 98.9 CLASSIFICATION: A-2-4(0)

#40 14.2 14.2 13.4 85.5

#200 87.4 73.2 68.9 16.7

PASS #200 17.7 16.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 10 Location: Depth: 18.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 822.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 707.14

WT. OF WATER LOST: 115.56 POST-IGNITION

WT. OF BOTTLE: 87.60 DISH & SOIL:

WT. OF DRY SOIL: 619.54

PERCENT OF WATER: 18.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 548

WT. OF TOTAL SAMPLE: 619.5 WT. OF WASH SAMPLE: 117.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 89.7

3/8" 31.9 31.9 5.1 94.9 % SILT:

#4 46.4 14.5 2.3 92.5 % CLAY:

#10 71.6 25.2 4.1 88.4 CLASSIFICATION: A-1-b

#40 57.2 57.2 43.1 45.3

#200 103.7 46.5 35.1 10.3

PASS #200 13.6 10.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 11 Location: Depth: 20.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 759.90 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 662.94

WT. OF WATER LOST: 96.96 POST-IGNITION

WT. OF BOTTLE: 86.40 DISH & SOIL:

WT. OF DRY SOIL: 576.54

PERCENT OF WATER: 16.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 496

WT. OF TOTAL SAMPLE: 576.5 WT. OF WASH SAMPLE: 105.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 86.3

3/8" 23.5 23.5 4.1 95.9 % SILT:

#4 46.6 23.1 4.0 91.9 % CLAY:

#10 80.9 34.3 5.9 86.0 CLASSIFICATION: A-1-b

#40 57.9 57.9 47.2 38.8

#200 88.7 30.8 25.1 13.7

PASS #200 16.8 13.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 12 Location: Depth: 22.0

Elevation: Source: LH-SWM # 18W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 747.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 650.60

WT. OF WATER LOST: 96.70 POST-IGNITION

WT. OF BOTTLE: 87.61 DISH & SOIL:

WT. OF DRY SOIL: 562.99

PERCENT OF WATER: 17.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 432

WT. OF TOTAL SAMPLE: 563.0 WT. OF WASH SAMPLE: 127.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

2" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 88.5

1" 23.3 23.3 4.1 95.9 % SILT:

3/8" 54.5 31.2 5.5 90.3 % CLAY:

# 4 84.4 29.9 5.3 85.0 CLASSIFICATION: A-1-b

#10 131.1 46.7 8.3 76.7

#40 75.6 75.6 45.4 31.3

#200 108.6 33.0 19.8 11.5

PASS #200 19.2 11.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20
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4
3
4
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4
4
5
6

7
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5
9
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8

6
7
7
9

1
2
3
3

Moist loose brown silty fine to coarse sand.

Moist loose orange fine to coarse sand w/
some silt, trace of gravel.

21" RECOVERY
Moist loose orange fine sand w/some coarse
sand, trace of silt.

20" RECOVERY
Wet medium dense brown coarse to fine sand
w/some gravel, trace of silt.

22" RECOVERY
Wet medium dense brown fine to coarse sand
w/trace of gravel and silt.

18" RECOVERY
Wet medium dense brown fine to coarse sand
w/trace of silt and gravel.

24" RECOVERY
Saturated loose brown fine sand w/some silt,
trace of coarse sand.

23" RECOVERY

A-2-4(0)

A-2-4(0)

A-3

A-1-b

A-3

A-3

A-2-4(0)

Surface elevation 19.90'.

Water level at 6.5'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 18W
Contract: 24-122-02
Boring Location: Sta. 130+78.05, 1214.6631

Boring Surface Elev.: 19.9 Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 22.0'
Hollow Stem Auger: From Depth of: To:

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

3/16/2009 11:00 a.m. 8.0' 6.0' 6.5' 13.4
19.9
19.9
19.9

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 24.0 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: David
Helpers: Herberto

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



15.18

17.71

20.24

22.77

25.3

27.83

30.36

32.89

35.42

37.95

8

9

10
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12

14.0'

16.0'
16.0'

18.0'
18.0'

20.0'
20.0'

22.0'
22.0'

24.0'

1
2
2
3

2
3
5
9

3
4
5
5

4
11
11
10

27
7
7
4

Saturated very loose brown fine sand w/some
silt, trace of coarse sand and gravel.

23" RECOVERY
Saturated loose brown fine sand w/some silt
and coarse sand, trace of gravel.

Saturated loose brown coarse to fine sand w/
some gravel, trace of silt.

23" RECOVERY
Saturated medium dense brown coarse to fine
sand w/some silt and gravel.

23" RECOVERY
Saturated medium dense brown coarse sand
and gravel w/some fine sand and silt.

17" RECOVERY
End of Boring.

A-2-4(0)

A-2-4(0)

A-1-b

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 18W
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-16-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Poorly graded sand

Poorly graded sand
with silt

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 0.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 598.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 563.59

WT. OF WATER LOST: 35.01 POST-IGNITION

WT. OF BOTTLE: 87.20 DISH & SOIL:

WT. OF DRY SOIL: 476.39

PERCENT OF WATER: 7.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 474

WT. OF TOTAL SAMPLE: 476.4 WT. OF WASH SAMPLE: 106.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 87.2

#10 2.2 2.2 0.5 99.5 % SILT:

#40 44.6 44.6 41.6 58.0 % CLAY:

#200 93.1 48.5 45.2 12.8 CLASSIFICATION: A-2-4(0)

PASS #200 13.7 12.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 461.20 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 442.16

WT. OF WATER LOST: 19.04 POST-IGNITION

WT. OF BOTTLE: 78.14 DISH & SOIL:

WT. OF DRY SOIL: 364.02

PERCENT OF WATER: 5.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 324

WT. OF TOTAL SAMPLE: 364.0 WT. OF WASH SAMPLE: 103.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 93.8

3/8" 14.7 14.7 4.0 96.0 % SILT:

#4 30.3 15.6 4.3 91.7 % CLAY:

#10 40.5 10.2 2.8 88.9 CLASSIFICATION: A-1-b

#40 54.4 54.4 46.7 42.2

#200 96.3 41.9 36.0 6.2

PASS #200 7.2 6.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 592.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 568.11

WT. OF WATER LOST: 24.39 POST-IGNITION

WT. OF BOTTLE: 98.20 DISH & SOIL:

WT. OF DRY SOIL: 469.91

PERCENT OF WATER: 5.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 460

WT. OF TOTAL SAMPLE: 469.9 WT. OF WASH SAMPLE: 106.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 91.7

3/8" 3.0 3.0 0.6 99.4 % SILT:

#4 6.0 3.0 0.6 98.7 % CLAY:

#10 9.8 3.8 0.8 97.9 CLASSIFICATION: A-1-b

#40 52.8 52.8 48.7 49.2

#200 97.2 44.4 40.9 8.3

PASS #200 9.0 8.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 727.10 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 635.90

WT. OF WATER LOST: 91.20 POST-IGNITION

WT. OF BOTTLE: 77.29 DISH & SOIL:

WT. OF DRY SOIL: 558.61

PERCENT OF WATER: 16.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 547

WT. OF TOTAL SAMPLE: 558.6 WT. OF WASH SAMPLE: 112.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 97.0

3/8" 3.8 3.8 0.7 99.3 % SILT:

#4 5.6 1.8 0.3 99.0 % CLAY:

#10 11.4 5.8 1.0 98.0 CLASSIFICATION: A-1-b

#40 81.7 81.7 71.2 26.8

#200 109.0 27.3 23.8 3.0

PASS #200 3.4 3.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 603.50 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 515.22

WT. OF WATER LOST: 88.28 POST-IGNITION

WT. OF BOTTLE: 78.16 DISH & SOIL:

WT. OF DRY SOIL: 437.06

PERCENT OF WATER: 20.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 432

WT. OF TOTAL SAMPLE: 437.1 WT. OF WASH SAMPLE: 107.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 98.3

#4 1.8 1.8 0.4 99.6 % SILT:

#10 5.1 3.3 0.8 98.8 % CLAY:

#40 81.8 81.8 75.4 23.4 CLASSIFICATION: A-1-b

#200 105.4 23.6 21.8 1.7

PASS #200 1.8 1.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 844.20 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 741.54

WT. OF WATER LOST: 102.66 POST-IGNITION

WT. OF BOTTLE: 78.37 DISH & SOIL:

WT. OF DRY SOIL: 663.17

PERCENT OF WATER: 15.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 587

WT. OF TOTAL SAMPLE: 663.2 WT. OF WASH SAMPLE: 118.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 93.3

3/8" 36.6 36.6 5.5 94.5 % SILT:

#4 56.7 20.1 3.0 91.5 % CLAY:

#10 76.4 19.7 3.0 88.5 CLASSIFICATION: A-1-b

#40 83.9 83.9 62.7 25.8

#200 109.5 25.6 19.1 6.7

PASS #200 8.9 6.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 897.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 762.64

WT. OF WATER LOST: 134.96 POST-IGNITION

WT. OF BOTTLE: 76.59 DISH & SOIL:

WT. OF DRY SOIL: 686.05

PERCENT OF WATER: 19.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 680

WT. OF TOTAL SAMPLE: 686.0 WT. OF WASH SAMPLE: 102.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.7

#4 1.9 1.9 0.3 99.7 % SILT:

#10 6.0 4.1 0.6 99.1 % CLAY:

#40 27.8 27.8 26.8 72.3 CLASSIFICATION: A-2-4(0)

#200 87.9 60.1 58.0 14.3

PASS #200 14.8 14.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 856.30 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 716.71

WT. OF WATER LOST: 139.59 POST-IGNITION

WT. OF BOTTLE: 79.58 DISH & SOIL:

WT. OF DRY SOIL: 637.13

PERCENT OF WATER: 21.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 633

WT. OF TOTAL SAMPLE: 637.1 WT. OF WASH SAMPLE: 105.9 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 83.8

#4 0.8 0.8 0.1 99.9 % SILT:

#10 3.9 3.1 0.5 99.4 % CLAY:

#40 44.1 44.1 41.4 58.0 CLASSIFICATION: A-2-4(0)

#200 88.6 44.5 41.8 16.2

PASS #200 17.3 16.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 509.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 436.42

WT. OF WATER LOST: 73.28 POST-IGNITION

WT. OF BOTTLE: 81.80 DISH & SOIL:

WT. OF DRY SOIL: 354.62

PERCENT OF WATER: 20.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 354

WT. OF TOTAL SAMPLE: 354.6 WT. OF WASH SAMPLE: 108.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 82.1

#10 1.0 1.0 0.3 99.7 % SILT:

#40 24.1 24.1 22.2 77.5 % CLAY:

#200 88.7 64.6 59.6 17.9 CLASSIFICATION: A-2-4(0)

PASS #200 19.4 17.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 10 Location: Depth: 18.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 711.80 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 624.46

WT. OF WATER LOST: 87.34 POST-IGNITION

WT. OF BOTTLE: 78.20 DISH & SOIL:

WT. OF DRY SOIL: 546.26

PERCENT OF WATER: 16.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 444

WT. OF TOTAL SAMPLE: 546.3 WT. OF WASH SAMPLE: 102.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 94.8

3/8" 34.5 34.5 6.3 93.7 % SILT:

#4 63.2 28.7 5.3 88.4 % CLAY:

#10 101.9 38.7 7.1 81.3 CLASSIFICATION: A-1-b

#40 84.9 84.9 67.2 14.1

#200 96.1 11.2 8.9 5.2

PASS #200 6.6 5.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 11 Location: Depth: 20.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 999.90 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 888.45

WT. OF WATER LOST: 111.45 POST-IGNITION

WT. OF BOTTLE: 86.10 DISH & SOIL:

WT. OF DRY SOIL: 802.35

PERCENT OF WATER: 13.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 682

WT. OF TOTAL SAMPLE: 802.4 WT. OF WASH SAMPLE: 105.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.2

3/8" 51.6 51.6 6.4 93.6 % SILT:

#4 87.3 35.7 4.4 89.1 % CLAY:

#10 119.9 32.6 4.1 85.1 CLASSIFICATION: A-1-b

#40 70.6 70.6 57.0 28.0

#200 95.6 25.0 20.2 7.8

PASS #200 9.7 7.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 12 Location: Depth: 22.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 875.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 757.76

WT. OF WATER LOST: 117.64 POST-IGNITION

WT. OF BOTTLE: 80.76 DISH & SOIL:

WT. OF DRY SOIL: 677.00

PERCENT OF WATER: 17.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 500

WT. OF TOTAL SAMPLE: 677.0 WT. OF WASH SAMPLE: 109.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 98.2

3/8" 34.3 34.3 5.1 94.9 % SILT:

#4 87.6 53.3 7.9 87.1 % CLAY:

#10 177.4 89.8 13.3 73.8 CLASSIFICATION: A-1-b

#40 101.6 101.6 68.5 5.3

#200 106.9 5.3 3.6 1.8

PASS #200 2.6 1.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 13 Location: Depth: 24.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 649.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 561.84

WT. OF WATER LOST: 87.76 POST-IGNITION

WT. OF BOTTLE: 86.70 DISH & SOIL:

WT. OF DRY SOIL: 475.14

PERCENT OF WATER: 18.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 374

WT. OF TOTAL SAMPLE: 475.1 WT. OF WASH SAMPLE: 109.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 96.5

3/8" 23.4 23.4 4.9 95.1 % SILT:

#4 58.6 35.2 7.4 87.7 % CLAY:

#10 101.2 42.6 9.0 78.7 CLASSIFICATION: A-1-b

#40 98.1 98.1 70.5 8.2

#200 104.6 6.5 4.7 3.5

PASS #200 4.9 3.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 14 Location: Depth: 26.0

Elevation: Source: LH-SWM # 21W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/20/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 1004.70 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 868.24

WT. OF WATER LOST: 136.46 POST-IGNITION

WT. OF BOTTLE: 84.96 DISH & SOIL:

WT. OF DRY SOIL: 783.28

PERCENT OF WATER: 17.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 496

WT. OF TOTAL SAMPLE: 783.3 WT. OF WASH SAMPLE: 104.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.6

3/8" 62.9 62.9 8.0 92.0 % SILT:

#4 169.8 106.9 13.6 78.3 % CLAY:

#10 287.2 117.4 15.0 63.3 CLASSIFICATION: A-1-b

#40 73.1 73.1 44.4 18.9

#200 92.1 19.0 11.5 7.4

PASS #200 12.1 7.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20
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9
7
7
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5
6
6
5

Moist loose light brown fine to coarse sand w/
some silt.

18" RECOVERY
Moist loose light brown coarse to fine sand w/
some gravel, trace of silt.

9" RECOVERY
Moist loose light brown coarse to fine sand w/
trace of silt and gravel.

17" RECOVERY
Wet loose light gray coarse to fine sand w/
trace of silt and gravel.

18" RECOVERY
Wet medium dense light gray coarse to fine
sand w/trace of silt and gravel.

18" RECOVERY
Wet medium dense light gray coarse sand w/
some fine sand and gravel, trace of silt.

22" RECOVERY
Wet medium dense brownish gray fine to
coarse sand w/some silt, trace of gravel.

24" RECOVERY

A-2-4(0)

A-1-b

A-1-b

A-1-b

A-1-b

A-1-b

A-2-4(0)

Water Level at 9.7'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 21W
Contract: 24-122-02
Boring Location: Sta. 133+45.52,1238.5499

Boring Surface Elev.: Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 26.0'
Hollow Stem Auger: From Depth of: To:

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

3/13/2009 1:00 p.m. 10.0' 8.0' 9.7' -9.7

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 28.0 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: David
Helpers: Herberto & John

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



15.18

17.71

20.24

22.77

25.3

27.83

30.36

32.89

35.42

37.95

8

9

10

11

12

13

14

14.0'

16.0'
16.0'

18.0'
18.0'

20.0'
20.0'

22.0'
22.0'

24.0'
24.0'

26.0'
26.0'

28.0'

2
3
2
3

4
5
4
4

5
5
6
6

5
7
8
9

8
8
9

12

8
12
11
13

12
8
8
8

Saturated loose brown and black fine to
coarse sand w/some silt, trace of gravel.

22" RECOVERY
Saturated loose brown and black fine to
coarse sand w/some silt.

Saturated medium dense brown and black
coarse sand w/some gravel, trace of fine sand
and silt.

20" RECOVERY
Saturated medium dense brown and black
coarse sand w/some fine sand and gravel,
trace of silt.

22" RECOVERY
Saturated medium dense brown and black
coarse sand and gravel w/trace of fine sand
and silt.

23" RECOVERY
Saturated medium dense brown and black
coarse sand and gravel w/trace of fine sand
and silt.

18" RECOVERY
Saturated medium dense brown and black
coarse sand and gravel w/some fine sand,
trace of silt.

23" RECOVERY
End of Boring.

A-2-4(0)

A-2-4(0)

A-1-b

A-1-b

A-1-b

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 21W
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-13-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Well graded sand
with silt

Poorly graded sand

Poorly graded sand
with silt

KEY TO SYMBOLS



2.43

4.86

7.29

9.72

12.15

3/11/09 1

2

3

4

4A

5

6

7

0.5'

2.0'
2.0'

4.0'
4.0'

6.0'
6.0'

7.0'
7.0'

8.0'
8.0'

10.0'
10.0'

12.0'
12.0'

14.0'

3
3
3

4
4
4
4

2
6
7
4

6
7

7
9

2
4
5
3

11
5
5
4

1
1
1
2

Moist firm brown fine sandy clay w/some
coarse sand, trace of gravel.

14" RECOVERY
Moist loose brown fine sand w/some clay and
gravel, trace of coarse sand.

18" RECOVERY
Moist medium dense orangish brown coarse
sand w/some gravel, silt and fine sand.

17" RECOVERY
Wet medium dense orangish brown silty
coarse to fine sand w/trace of gravel.

10" RECOVERY
Wet medium dense brown coarse sand w/
some fine sand, trace of gravel and silt.

9" RECOVERY
Wet loose brownish orange coarse sand w/
some fine sand, trace of gravel and silt.

16" RECOVERY
Wet loose brownish orange coarse sand w/
some fine sand, trace of silt and gravel.

20" RECOVERY
Saturated very loose light brown silty fine
sand w/trace of coarse sand.

21" RECOVERY

A-6(2)

A-2-4(0)

A-1-b

A-1-b

A-1-b

A-1-b

A-1-b

A-2-4(0)

Topsoil - 6".

Water @ 8.0'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 22
Contract: 24-122-02
Boring Location: Sta. 128+70.39, 973.3670

Boring Surface Elev.: 23.0 Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 28.0'
Hollow Stem Auger: From Depth of: To:

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

3/11/2009 1:00 p.m. 10.0' 8.0' 8.0' 15.0
23.0
23.0
23.0

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 30.0 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: David
Helpers: Herberto & John

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



14.58

17.01

19.44

21.87

24.3

26.73

29.16

31.59

34.02

36.45

8

9

10

11

12

13

14

14A

15

14.0'

16.0'
16.0'

18.0'
18.0'

20.0'
20.0'

22.0'
22.0'

24.0'
24.0'

26.0'
26.0'

27.0'
27.0'

28.0'
28.0'

30.0'

1
1
1
3

4
8
8
7

3
4
8
9

6
10
12
13

6
17
16
15

11
19
18
7

12
8

8
7

3
2
3
4

Saturated very loose light brown fine to
coarse sand w/some silt, trace of gravel.

19" RECOVERY
Saturated medium dense light brown coarse
sand w/some fine sand, trace of silt and
gravel.

Saturated medium dense brownish orange
coarse to fine sand w/trace of silt and gravel.

17" RECOVERY
Saturated medium dense brownish orange
coarse sand w/some fine sand, trace of silt and
gravel.

16" RECOVERY
Saturated dense orangish brown coarse sand
w/some gravel and fine sand, trace of silt.

19" RECOVERY
Saturated dense orangish brown coarse sand
and gravel w/trace of fine sand and silt.

15" RECOVERY
Saturated medium dense orangish brown silty
coarse sand w/some gravel, trace of fine sand.

10" RECOVERY
Saturated stiff orangish brown coarse sandy
clay w/some fine sand, trace of gravel.

10" RECOVERY
Saturated loose dark brownish gray coarse to
fine sand and gravel w/trace of silt.

9" RECOVERY
End of Boring

A-2-4(0)

A-1-b

A-1-b

A-1-b

A-1-b

A-1-b

A-1-b

A-7-6(14)

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 22
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-11-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Clayey sand

Poorly graded clayey
silty sand

Silty sand

Well graded sand

Well graded sand
with silt

Poorly graded sand
with silt

Low plasticity
clay

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 0.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 38.50 884.89 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 36.07 809.61

WT. OF WATER LOST: 2.43 75.28 POST-IGNITION

WT. OF BOTTLE: 20.65 86.71 DISH & SOIL:

WT. OF DRY SOIL: 15.42 722.90

PERCENT OF WATER: 15.80 10.40 DISH:

BLOWS REQUIRED FOR CLOSURE: 25

CORRECTED LIQUID LIMIT %: 15.8 LOSS %:

WT PASSING #10 SIEVE: 695

WT. OF TOTAL SAMPLE: 722.9 WT. OF WASH SAMPLE: 127.4 LIQUID LIMIT: 15.8

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 70.7

3/8" 3.0 3.0 0.4 99.6 % SILT:

#4 8.5 5.5 0.8 98.8 % CLAY:

#10 27.5 19.0 2.6 96.2 CLASSIFICATION: A-2-4(0)

#40 33.8 33.8 25.5 70.7

#200 88.6 54.8 41.4 29.3

PASS #200 38.8 29.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 691.88 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 626.44

WT. OF WATER LOST: 65.44 POST-IGNITION

WT. OF BOTTLE: 86.65 DISH & SOIL:

WT. OF DRY SOIL: 539.79

PERCENT OF WATER: 12.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 527

WT. OF TOTAL SAMPLE: 539.8 WT. OF WASH SAMPLE: 100.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 76.2

3/8" 3.1 3.1 0.6 99.4 % SILT:

#4 4.6 1.5 0.3 99.1 % CLAY:

#10 13.0 8.4 1.6 97.6 CLASSIFICATION: A-2-4(0)

#40 26.1 26.1 25.5 72.1

#200 75.6 49.5 48.3 23.8

PASS #200 24.4 23.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 549.87 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 518.73

WT. OF WATER LOST: 31.14 POST-IGNITION

WT. OF BOTTLE: 86.88 DISH & SOIL:

WT. OF DRY SOIL: 431.85

PERCENT OF WATER: 7.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 314

WT. OF TOTAL SAMPLE: 431.9 WT. OF WASH SAMPLE: 102.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 89.6

3/8" 60.9 60.9 14.1 85.9 % SILT:

#4 88.7 27.8 6.4 79.5 % CLAY:

#10 118.2 29.5 6.8 72.6 CLASSIFICATION: A-1-b

#40 48.1 48.1 34.1 38.5

#200 87.6 39.5 28.0 10.4

PASS #200 14.7 10.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 41.23 890.05 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 37.93 781.12

WT. OF WATER LOST: 3.30 108.93 POST-IGNITION

WT. OF BOTTLE: 21.88 87.01 DISH & SOIL:

WT. OF DRY SOIL: 16.05 694.11

PERCENT OF WATER: 20.60 15.70 DISH:

BLOWS REQUIRED FOR CLOSURE: 25

CORRECTED LIQUID LIMIT %: 20.6 LOSS %:

WT PASSING #10 SIEVE: 680

WT. OF TOTAL SAMPLE: 694.1 WT. OF WASH SAMPLE: 100.3 LIQUID LIMIT: 20.6

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 66.6

3/8" 1.4 1.4 0.2 99.8 % SILT:

#4 3.6 2.2 0.3 99.5 % CLAY:

#10 14.0 10.4 1.5 98.0 CLASSIFICATION: A-2-4(0)

#40 4.2 4.2 4.1 93.9

#200 66.1 61.9 60.5 33.4

PASS #200 34.2 33.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 31.69 830.92 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 29.61 722.31

WT. OF WATER LOST: 2.08 108.61 POST-IGNITION

WT. OF BOTTLE: 18.98 89.39 DISH & SOIL:

WT. OF DRY SOIL: 10.63 632.92

PERCENT OF WATER: 19.60 17.20 DISH:

BLOWS REQUIRED FOR CLOSURE: 25

CORRECTED LIQUID LIMIT %: 19.6 LOSS %:

WT PASSING #10 SIEVE: 633

WT. OF TOTAL SAMPLE: 632.9 WT. OF WASH SAMPLE: 100.3 LIQUID LIMIT: 19.6

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 67.9

#40 4.7 4.7 4.7 95.3 % SILT:

#200 68.1 63.4 63.2 32.1 % CLAY:

PASS #200 32.2 32.1 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 922.11 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 779.32

WT. OF WATER LOST: 142.79 POST-IGNITION

WT. OF BOTTLE: 86.46 DISH & SOIL:

WT. OF DRY SOIL: 692.86

PERCENT OF WATER: 20.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 690

WT. OF TOTAL SAMPLE: 692.9 WT. OF WASH SAMPLE: 101.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 74.9

#10 2.6 2.6 0.4 99.6 % SILT:

#40 10.9 10.9 10.7 88.9 % CLAY:

#200 76.0 65.1 63.8 25.1 CLASSIFICATION: A-2-4(0)

PASS #200 25.6 25.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 725.35 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 603.46

WT. OF WATER LOST: 121.89 POST-IGNITION

WT. OF BOTTLE: 87.08 DISH & SOIL:

WT. OF DRY SOIL: 516.38

PERCENT OF WATER: 23.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 516

WT. OF TOTAL SAMPLE: 516.4 WT. OF WASH SAMPLE: 109.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 76.9

#40 8.6 8.6 7.9 92.1 % SILT:

#200 83.9 75.3 69.0 23.1 % CLAY:

PASS #200 25.2 23.1 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 37.30 832.32 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 34.19 682.29

WT. OF WATER LOST: 3.11 150.03 POST-IGNITION

WT. OF BOTTLE: 19.34 76.70 DISH & SOIL:

WT. OF DRY SOIL: 14.85 605.59

PERCENT OF WATER: 20.90 24.80 DISH:

BLOWS REQUIRED FOR CLOSURE: 25

CORRECTED LIQUID LIMIT %: 20.9 LOSS %:

WT PASSING #10 SIEVE: 604

WT. OF TOTAL SAMPLE: 605.6 WT. OF WASH SAMPLE: 106.3 LIQUID LIMIT: 20.9

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 70.8

#10 1.3 1.3 0.2 99.8 % SILT:

#40 14.3 14.3 13.4 86.4 % CLAY:

#200 75.2 60.9 57.2 29.2 CLASSIFICATION: A-2-4(0)

PASS #200 31.1 29.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 869.25 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 732.88

WT. OF WATER LOST: 136.37 POST-IGNITION

WT. OF BOTTLE: 87.01 DISH & SOIL:

WT. OF DRY SOIL: 645.87

PERCENT OF WATER: 21.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 643

WT. OF TOTAL SAMPLE: 645.9 WT. OF WASH SAMPLE: 117.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 82.8

#4 1.5 1.5 0.2 99.8 % SILT:

#10 3.2 1.7 0.3 99.5 % CLAY:

#40 17.7 17.7 15.0 84.5 CLASSIFICATION: A-2-4(0)

#200 96.9 79.2 67.2 17.2

PASS #200 20.3 17.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 10 Location: Depth: 18.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 748.09 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 641.64

WT. OF WATER LOST: 106.45 POST-IGNITION

WT. OF BOTTLE: 86.80 DISH & SOIL:

WT. OF DRY SOIL: 554.84

PERCENT OF WATER: 19.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 544

WT. OF TOTAL SAMPLE: 554.8 WT. OF WASH SAMPLE: 104.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 89.2

#4 3.0 3.0 0.5 99.5 % SILT:

#10 11.2 8.2 1.5 98.0 % CLAY:

#40 78.3 78.3 73.5 24.5 CLASSIFICATION: A-1-b

#200 92.9 14.6 13.7 10.8

PASS #200 11.5 10.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 11 Location: Depth: 20.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 661.78 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 585.07

WT. OF WATER LOST: 76.71 POST-IGNITION

WT. OF BOTTLE: 86.22 DISH & SOIL:

WT. OF DRY SOIL: 498.85

PERCENT OF WATER: 15.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 484

WT. OF TOTAL SAMPLE: 498.9 WT. OF WASH SAMPLE: 107.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.1

3/8" 0.7 0.7 0.1 99.9 % SILT:

#4 6.6 5.9 1.2 98.7 % CLAY:

#10 15.2 8.6 1.7 97.0 CLASSIFICATION: A-1-b

#40 90.8 90.8 82.1 14.8

#200 98.5 7.7 7.0 7.9

PASS #200 8.7 7.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 12 Location: Depth: 22.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 785.41 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 678.90

WT. OF WATER LOST: 106.51 POST-IGNITION

WT. OF BOTTLE: 86.22 DISH & SOIL:

WT. OF DRY SOIL: 592.68

PERCENT OF WATER: 18.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 573

WT. OF TOTAL SAMPLE: 592.7 WT. OF WASH SAMPLE: 106.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 96.1

3/8" 12.7 12.7 2.1 97.9 % SILT:

#4 15.0 2.3 0.4 97.5 % CLAY:

#10 19.9 4.9 0.8 96.6 CLASSIFICATION: A-1-b

#40 93.6 93.6 84.9 11.8

#200 102.3 8.7 7.9 3.9

PASS #200 4.3 3.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 13 Location: Depth: 24.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 640.96 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 558.09

WT. OF WATER LOST: 82.87 POST-IGNITION

WT. OF BOTTLE: 87.40 DISH & SOIL:

WT. OF DRY SOIL: 470.69

PERCENT OF WATER: 17.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 449

WT. OF TOTAL SAMPLE: 470.7 WT. OF WASH SAMPLE: 114.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 93.0

3/8" 9.4 9.4 2.0 98.0 % SILT:

#4 14.1 4.7 1.0 97.0 % CLAY:

#10 21.8 7.7 1.6 95.4 CLASSIFICATION: A-1-b

#40 90.4 90.4 75.2 20.2

#200 106.3 15.9 13.2 7.0

PASS #200 8.4 7.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 14 Location: Depth: 26.0

Elevation: Source: LH-SWM # 23W

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 716.48 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 635.55

WT. OF WATER LOST: 80.93 POST-IGNITION

WT. OF BOTTLE: 88.22 DISH & SOIL:

WT. OF DRY SOIL: 547.33

PERCENT OF WATER: 14.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 464

WT. OF TOTAL SAMPLE: 547.3 WT. OF WASH SAMPLE: 108.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 94.2

3/8" 31.4 31.4 5.7 94.3 % SILT:

#4 57.9 26.5 4.8 89.4 % CLAY:

#10 83.4 25.5 4.7 84.8 CLASSIFICATION: A-1-b

#40 87.8 87.8 68.7 16.1

#200 101.0 13.2 10.3 5.8

PASS #200 7.4 5.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20
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12.0'

14.0'

2
3
4
4

3
3
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7

2
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6
8

5
6
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2
6
8

10

6
7
7
7

3
6
7
9

Moist loose brown silty fine to coarse sand w/
trace of gravel.

21" RECOVERY
Moist loose brown silty fine to coarse sand w/
trace of gravel.

21" RECOVERY
Moist medium dense brown coarse to fine
sand and gravel w/trace of silt.

14" RECOVERY
Wet medium dense orange silty fine sand w/
trace of coarse sand and gravel.

22" RECOVERY
Wet medium dense orange silty fine sand w/
trace of coarse sand.

21" RECOVERY
Wet medium dense orange silty fine sand w/
some coarse sand.

24" RECOVERY
Wet medium dense orange silty fine sand w/
trace of coarse sand.

23" RECOVERY

A-2-4(0)

A-2-4(0)

A-1-b

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-2-4(0)

Water @ 10.9'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 23W
Contract: 24-122-02
Boring Location: Sta. 130+60.21, 901.1047

Boring Surface Elev.: 24.70 Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 26.0'
Hollow Stem Auger: From Depth of: To:

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

3/12/2009 1:00 p.m. 12.0' 10.0' 10.9' 13.8
24.7
24.7
24.7

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 28.0 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: David
Helpers: Herberto

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



15.18

17.71

20.24
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8
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17

18
24
25
27

Wet medium dense orange silty fine sand w/
some coarse sand.

24" RECOVERY
Wet medium dense orange fine sand w/some
silt and coarse sand.

24" RECOVERY
Wet loose brownish orange coarse sand w/
some fine sand and silt, trace of gravel.

19" RECOVERY
Wet medium dense brownish orange coarse
sand w/trace of silt, fine sand and gravel.

24" RECOVERY
Wet medium dense brown coarse sand w/
trace of fine sand, silt and gravel.

23" RECOVERY
Wet medium dense brown coarse sand w/
some fine sand, trace of silt and gravel.

24" RECOVERY
Wet dense brown coarse sand w/some gravel,
trace of fine sand and silt.

24" RECOVERY
End of Boring

A-2-4(0)

A-2-4(0)

A-1-b

A-1-b

A-1-b

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 23W
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-12-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Poorly graded sand

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 0.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 697.65 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 641.84

WT. OF WATER LOST: 55.81 POST-IGNITION

WT. OF BOTTLE: 78.40 DISH & SOIL:

WT. OF DRY SOIL: 563.44

PERCENT OF WATER: 9.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 558

WT. OF TOTAL SAMPLE: 563.4 WT. OF WASH SAMPLE: 103.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 67.6

3/8" 1.5 1.5 0.3 99.7 % SILT:

#4 1.5 0.0 0.0 99.7 % CLAY:

#10 5.8 4.3 0.8 99.0 CLASSIFICATION: A-2-4(0)

#40 27.1 27.1 25.9 73.0

#200 69.5 42.4 40.6 32.4

PASS #200 33.9 32.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 647.94 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 618.39

WT. OF WATER LOST: 29.55 POST-IGNITION

WT. OF BOTTLE: 77.49 DISH & SOIL:

WT. OF DRY SOIL: 540.90

PERCENT OF WATER: 5.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 500

WT. OF TOTAL SAMPLE: 540.9 WT. OF WASH SAMPLE: 107.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 88.6

3/8" 6.5 6.5 1.2 98.8 % SILT:

#4 20.3 13.8 2.6 96.2 % CLAY:

#10 41.3 21.0 3.9 92.4 CLASSIFICATION: A-1-b

#40 48.9 48.9 41.9 50.5

#200 94.5 45.6 39.1 11.4

PASS #200 13.3 11.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 506.89 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 478.54

WT. OF WATER LOST: 28.35 POST-IGNITION

WT. OF BOTTLE: 80.84 DISH & SOIL:

WT. OF DRY SOIL: 397.70

PERCENT OF WATER: 7.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 395

WT. OF TOTAL SAMPLE: 397.7 WT. OF WASH SAMPLE: 108.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 83.1

3/8" 2.8 2.8 0.7 99.3 % SILT:

#4 2.8 0.0 0.0 99.3 % CLAY:

#10 2.8 0.0 0.0 99.3 CLASSIFICATION: A-2-4(0)

#40 21.8 21.8 20.0 79.3

#200 89.9 68.1 62.4 16.9

PASS #200 18.5 16.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 873.49 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 791.35

WT. OF WATER LOST: 82.14 POST-IGNITION

WT. OF BOTTLE: 86.71 DISH & SOIL:

WT. OF DRY SOIL: 704.64

PERCENT OF WATER: 11.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 699

WT. OF TOTAL SAMPLE: 704.6 WT. OF WASH SAMPLE: 107.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 76.4

#4 2.9 2.9 0.4 99.6 % SILT:

#10 5.3 2.4 0.3 99.2 % CLAY:

#40 40.2 40.2 37.1 62.2 CLASSIFICATION: A-2-4(0)

#200 82.0 41.8 38.6 23.6

PASS #200 25.6 23.6

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 676.95 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 622.49

WT. OF WATER LOST: 54.46 POST-IGNITION

WT. OF BOTTLE: 87.82 DISH & SOIL:

WT. OF DRY SOIL: 534.67

PERCENT OF WATER: 10.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 335

WT. OF TOTAL SAMPLE: 534.7 WT. OF WASH SAMPLE: 102.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 90.3

3/8" 75.5 75.5 14.1 85.9 % SILT:

#4 137.8 62.3 11.7 74.2 % CLAY:

#10 199.5 61.7 11.5 62.7 CLASSIFICATION: A-1-b

#40 64.6 64.6 39.6 23.1

#200 86.4 21.8 13.4 9.7

PASS #200 15.9 9.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 961.57 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 809.81

WT. OF WATER LOST: 151.76 POST-IGNITION

WT. OF BOTTLE: 87.51 DISH & SOIL:

WT. OF DRY SOIL: 722.30

PERCENT OF WATER: 21.00 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 709

WT. OF TOTAL SAMPLE: 722.3 WT. OF WASH SAMPLE: 103.3 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 81.0

#4 4.4 4.4 0.6 99.4 % SILT:

#10 13.1 8.7 1.2 98.2 % CLAY:

#40 44.5 44.5 42.3 55.9 CLASSIFICATION: A-2-4(0)

#200 83.3 38.8 36.9 19.0

PASS #200 20.0 19.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 765.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 648.55

WT. OF WATER LOST: 116.85 POST-IGNITION

WT. OF BOTTLE: 87.85 DISH & SOIL:

WT. OF DRY SOIL: 560.70

PERCENT OF WATER: 20.80 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 549

WT. OF TOTAL SAMPLE: 560.7 WT. OF WASH SAMPLE: 124.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.3

#4 5.5 5.5 1.0 99.0 % SILT:

#10 12.0 6.5 1.2 97.9 % CLAY:

#40 75.4 75.4 59.2 38.6 CLASSIFICATION: A-1-b

#200 105.9 30.5 24.0 14.7

PASS #200 18.7 14.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 814.04 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 680.19

WT. OF WATER LOST: 133.85 POST-IGNITION

WT. OF BOTTLE: 87.19 DISH & SOIL:

WT. OF DRY SOIL: 593.00

PERCENT OF WATER: 22.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 582

WT. OF TOTAL SAMPLE: 593.0 WT. OF WASH SAMPLE: 106.1 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.5

#4 6.7 6.7 1.1 98.9 % SILT:

#10 11.5 4.8 0.8 98.1 % CLAY:

#40 36.9 36.9 34.1 64.0 CLASSIFICATION: A-2-4(0)

#200 90.4 53.5 49.4 14.5

PASS #200 15.7 14.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 1017.12 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 873.34

WT. OF WATER LOST: 143.78 POST-IGNITION

WT. OF BOTTLE: 87.13 DISH & SOIL:

WT. OF DRY SOIL: 786.21

PERCENT OF WATER: 18.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 778

WT. OF TOTAL SAMPLE: 786.2 WT. OF WASH SAMPLE: 113.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.1

#4 2.3 2.3 0.3 99.7 % SILT:

#10 8.6 6.3 0.8 98.9 % CLAY:

#40 28.3 28.3 24.8 74.1 CLASSIFICATION: A-2-4(0)

#200 96.0 67.7 59.3 14.9

PASS #200 17.0 14.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 10 Location: Depth: 18.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 35.51 21.78 761.10 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 32.77 20.72 611.11

WT. OF WATER LOST: 2.74 1.06 149.99 POST-IGNITION

WT. OF BOTTLE: 19.41 12.94 78.30 DISH & SOIL:

WT. OF DRY SOIL: 13.36 7.78 532.81

PERCENT OF WATER: 20.50 13.60 28.20 DISH:

BLOWS REQUIRED FOR CLOSURE: 25

CORRECTED LIQUID LIMIT %: 20.5 LOSS %:

WT PASSING #10 SIEVE: 533

WT. OF TOTAL SAMPLE: 532.8 WT. OF WASH SAMPLE: 104.6 LIQUID LIMIT: 20.5

CUM. % % PLASTIC LIMIT: 13.6

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: 6.9

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 66.1

#40 3.7 3.7 3.5 96.5 % SILT:

#200 69.1 65.4 62.5 33.9 % CLAY:

PASS #200 35.5 33.9 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 11 Location: Depth: 20.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 737.68 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 597.87

WT. OF WATER LOST: 139.81 POST-IGNITION

WT. OF BOTTLE: 86.80 DISH & SOIL:

WT. OF DRY SOIL: 511.07

PERCENT OF WATER: 27.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 511

WT. OF TOTAL SAMPLE: 511.1 WT. OF WASH SAMPLE: 110.5 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 97.7

#40 3.1 3.1 2.8 97.2 % SILT:

#200 108.0 104.9 94.9 2.3 % CLAY:

PASS #200 2.5 2.3 CLASSIFICATION: A-3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 12 Location: Depth: 22.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 690.14 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 573.59

WT. OF WATER LOST: 116.55 POST-IGNITION

WT. OF BOTTLE: 86.93 DISH & SOIL:

WT. OF DRY SOIL: 486.66

PERCENT OF WATER: 23.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 487

WT. OF TOTAL SAMPLE: 486.7 WT. OF WASH SAMPLE: 107.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 81.8

#40 5.7 5.7 5.3 94.7 % SILT:

#200 87.8 82.1 76.4 18.2 % CLAY:

PASS #200 19.6 18.2 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 13 Location: Depth: 24.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 763.82 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 624.78

WT. OF WATER LOST: 139.04 POST-IGNITION

WT. OF BOTTLE: 87.34 DISH & SOIL:

WT. OF DRY SOIL: 537.44

PERCENT OF WATER: 25.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 537

WT. OF TOTAL SAMPLE: 537.4 WT. OF WASH SAMPLE: 100.9 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 81.8

#40 5.4 5.4 5.4 94.6 % SILT:

#200 82.5 77.1 76.4 18.2 % CLAY:

PASS #200 18.4 18.2 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 14 Location: Depth: 26.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 601.68 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 512.57

WT. OF WATER LOST: 89.11 POST-IGNITION

WT. OF BOTTLE: 87.16 DISH & SOIL:

WT. OF DRY SOIL: 425.41

PERCENT OF WATER: 20.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 398

WT. OF TOTAL SAMPLE: 425.4 WT. OF WASH SAMPLE: 109.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 92.6

3/8" 3.3 3.3 0.8 99.2 % SILT:

#4 9.0 5.7 1.3 97.9 % CLAY:

#10 27.1 18.1 4.3 93.6 CLASSIFICATION: A-1-b

#40 66.2 66.2 56.9 36.8

#200 100.4 34.2 29.4 7.4

PASS #200 8.6 7.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 15 Location: Depth: 28.0

Elevation: Source: LH-SWM # 24

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 832.60 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 680.57

WT. OF WATER LOST: 152.03 POST-IGNITION

WT. OF BOTTLE: 86.60 DISH & SOIL:

WT. OF DRY SOIL: 593.97

PERCENT OF WATER: 25.60 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 488

WT. OF TOTAL SAMPLE: 594.0 WT. OF WASH SAMPLE: 103.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 82.6

3/8" 18.4 18.4 3.1 96.9 % SILT:

#4 51.9 33.5 5.6 91.3 % CLAY:

#10 105.8 53.9 9.1 82.2 CLASSIFICATION: A-2-4(0)

#40 36.6 36.6 29.1 53.0

#200 81.4 44.8 35.7 17.4

PASS #200 21.8 17.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



2.53

5.06

7.59

10.12

12.65

3/12/09 1

2

3

4

5

6

7

0.0'

2.0'
2.0'

4.0'
4.0'

6.0'
6.0'

8.0'
8.0'

10.0'
10.0'

12.0'
12.0'

14.0'

2
2
2
2

2
4
5
6

2
8
9

13

10
8
9

15

5
15
7
9

4
5
7
7

3
4
4

11

Moist very loose brown silty fine to coarse
sand w/trace of gravel.

18" RECOVERY
Moist loose brown coarse to fine sand w/some
silt, trace of gravel.

19" RECOVERY
Moist medium dense brown fine sand w/some
coarse sand and silt, trace of gravel.

16" RECOVERY
Moist medium dense brown silty fine to
coarse sand w/trace of gravel.

19" RECOVERY
Moist medium dense brown coarse sand and
gravel w/some fine sand, trace of silt.

19" RECOVERY
Wet medium dense brown coarse to fine sand
w/some silt, trace of gravel.

20" RECOVERY
Wet loose brownish orange coarse to fine
sand w/some silt, trace of gravel.

18" RECOVERY

A-2-4(0)

A-1-b

A-2-4(0)

A-2-4(0)

A-1-b

A-2-4(0)

A-1-b

Water @ 9.9'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 24
Contract: 24-122-02
Boring Location: Sta. 132+70.38, 975.3086

Boring Surface Elev.: 24.8 Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 28.0'
Hollow Stem Auger: From Depth of: To:

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

3/13/2009 1:00 p.m. 10.0' 8.0' 9.9' 14.9
24.8
24.8
24.8

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 30.0 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: David
Helpers: Herberto & Hector

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



15.18

17.71

20.24

22.77

25.3

27.83

30.36

32.89

35.42

37.95

3/13/09

8

9

10

11

12

13

14

15

14.0'

16.0'
16.0'

18.0'
18.0'

20.0'
20.0'

22.0'
22.0'

24.0'
24.0'

26.0'
26.0'

28.0'
28.0'

30.0'

3
4
3
2

4
7
9

12

3
3
5
6

3
3
5
6

3
4
5
5

3
3
3
3

3
4
5
7

7
4
4
5

Wet loose brownish black fine to coarse sand
w/some silt, trace of gravel.

24" RECOVERY
Wet medium dense brownish black fine to
coarse sand w/some silt, trace of gravel.

Saturated loose brownish black clayey fine
sand w/trace of coarse sand.

24" RECOVERY
Saturated loose brownish black fine sand w/
trace of coarse sand and silt.

24" RECOVERY
Saturated loose brownish black fine sand w/
some silt, trace of coarse sand.

24" RECOVERY
Saturated loose light brown fine sand w/some
silt, trace of coarse sand.

19" RECOVERY
Saturated loose light brown coarse to fine
sand w/trace of silt and gravel.

21" RECOVERY
Saturated loose light brownish gray fine to
coarse sand w/some gravel and silt.

24" RECOVERY
End of Boring

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-3

A-2-4(0)

A-2-4(0)

A-1-b

A-2-4(0)

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 24
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-13-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Poorly graded sand
with silt

Well graded sand
with silt

Poorly graded clayey
silty sand

Poorly graded sand

KEY TO SYMBOLS



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 1 Location: Depth: 0.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 682.73 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 626.63

WT. OF WATER LOST: 56.10 POST-IGNITION

WT. OF BOTTLE: 88.40 DISH & SOIL:

WT. OF DRY SOIL: 538.23

PERCENT OF WATER: 10.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 538

WT. OF TOTAL SAMPLE: 538.2 WT. OF WASH SAMPLE: 116.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#10 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 75.5

#40 30.6 30.6 26.3 73.7 % SILT:

#200 87.7 57.1 49.1 24.5 % CLAY:

PASS #200 28.5 24.5 CLASSIFICATION: A-2-4(0)

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 2 Location: Depth: 2.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 820.64 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 744.88

WT. OF WATER LOST: 75.76 POST-IGNITION

WT. OF BOTTLE: 87.23 DISH & SOIL:

WT. OF DRY SOIL: 657.65

PERCENT OF WATER: 11.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 644

WT. OF TOTAL SAMPLE: 657.6 WT. OF WASH SAMPLE: 110.4 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 66.6

3/8" 4.6 4.6 0.7 99.3 % SILT:

#4 5.7 1.1 0.2 99.1 % CLAY:

#10 14.0 8.3 1.3 97.9 CLASSIFICATION: A-2-4(0)

#40 27.8 27.8 24.6 73.2

#200 72.7 44.9 39.8 33.4

PASS #200 37.7 33.4

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 3 Location: Depth: 4.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 860.71 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 758.74

WT. OF WATER LOST: 101.97 POST-IGNITION

WT. OF BOTTLE: 88.56 DISH & SOIL:

WT. OF DRY SOIL: 670.18

PERCENT OF WATER: 15.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 651

WT. OF TOTAL SAMPLE: 670.2 WT. OF WASH SAMPLE: 115.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 76.2

#4 4.7 4.7 0.7 99.3 % SILT:

#10 19.5 14.8 2.2 97.1 % CLAY:

#40 31.1 31.1 26.1 71.0 CLASSIFICATION: A-2-4(0)

#200 87.3 56.2 47.2 23.8

PASS #200 28.4 23.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 4 Location: Depth: 6.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 787.08 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 663.07

WT. OF WATER LOST: 124.01 POST-IGNITION

WT. OF BOTTLE: 87.60 DISH & SOIL:

WT. OF DRY SOIL: 575.47

PERCENT OF WATER: 21.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 573

WT. OF TOTAL SAMPLE: 575.5 WT. OF WASH SAMPLE: 114.0 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.5

#10 2.6 2.6 0.5 99.5 % SILT:

#40 15.5 15.5 13.5 86.0 % CLAY:

#200 97.4 81.9 71.5 14.5 CLASSIFICATION: A-2-4(0)

PASS #200 16.6 14.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 5 Location: Depth: 8.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 712.87 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 600.67

WT. OF WATER LOST: 112.20 POST-IGNITION

WT. OF BOTTLE: 98.20 DISH & SOIL:

WT. OF DRY SOIL: 502.47

PERCENT OF WATER: 22.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 459

WT. OF TOTAL SAMPLE: 502.5 WT. OF WASH SAMPLE: 104.2 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 83.9

3/8" 17.1 17.1 3.4 96.6 % SILT:

#4 23.0 5.9 1.2 95.4 % CLAY:

#10 43.0 20.0 4.0 91.4 CLASSIFICATION: A-2-4(0)

#40 27.7 27.7 24.3 67.1

#200 85.8 58.1 51.0 16.1

PASS #200 18.4 16.1

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 6 Location: Depth: 10.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 789.10 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 662.81

WT. OF WATER LOST: 126.29 POST-IGNITION

WT. OF BOTTLE: 76.59 DISH & SOIL:

WT. OF DRY SOIL: 586.22

PERCENT OF WATER: 21.50 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 583

WT. OF TOTAL SAMPLE: 586.2 WT. OF WASH SAMPLE: 108.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 83.1

3/8" 1.6 1.6 0.3 99.7 % SILT:

#4 2.1 0.5 0.1 99.6 % CLAY:

#10 3.3 1.2 0.2 99.4 CLASSIFICATION: A-2-4(0)

#40 16.3 16.3 14.9 84.5

#200 90.2 73.9 67.6 16.9

PASS #200 18.5 16.9

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 7 Location: Depth: 12.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 759.44 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 641.97

WT. OF WATER LOST: 117.47 POST-IGNITION

WT. OF BOTTLE: 87.61 DISH & SOIL:

WT. OF DRY SOIL: 554.36

PERCENT OF WATER: 21.20 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 552

WT. OF TOTAL SAMPLE: 554.4 WT. OF WASH SAMPLE: 116.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 78.3

#4 0.3 0.3 0.1 99.9 % SILT:

#10 2.2 1.9 0.3 99.6 % CLAY:

#40 35.8 35.8 30.5 69.1 CLASSIFICATION: A-2-4(0)

#200 91.4 55.6 47.4 21.7

PASS #200 25.4 21.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 8 Location: Depth: 14.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 724.40 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 608.96

WT. OF WATER LOST: 115.44 POST-IGNITION

WT. OF BOTTLE: 81.80 DISH & SOIL:

WT. OF DRY SOIL: 527.16

PERCENT OF WATER: 21.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 524

WT. OF TOTAL SAMPLE: 527.2 WT. OF WASH SAMPLE: 127.9 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

#4 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 91.4

#10 3.3 3.3 0.6 99.4 % SILT:

#40 43.6 43.6 33.9 65.5 % CLAY:

#200 116.8 73.2 56.9 8.6 CLASSIFICATION: A-3

PASS #200 11.1 8.6

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 9 Location: Depth: 16.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 888.58 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 768.64

WT. OF WATER LOST: 119.94 POST-IGNITION

WT. OF BOTTLE: 77.43 DISH & SOIL:

WT. OF DRY SOIL: 691.21

PERCENT OF WATER: 17.40 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 687

WT. OF TOTAL SAMPLE: 691.2 WT. OF WASH SAMPLE: 103.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 87.0

3/8" 1.6 1.6 0.2 99.8 % SILT:

#4 2.2 0.6 0.1 99.7 % CLAY:

#10 4.7 2.5 0.4 99.3 CLASSIFICATION: A-2-4(0)

#40 45.1 45.1 43.2 56.1

#200 90.0 44.9 43.0 13.0

PASS #200 13.6 13.0

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 10 Location: Depth: 18.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 779.21 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 663.29

WT. OF WATER LOST: 115.92 POST-IGNITION

WT. OF BOTTLE: 86.41 DISH & SOIL:

WT. OF DRY SOIL: 576.88

PERCENT OF WATER: 20.10 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 564

WT. OF TOTAL SAMPLE: 576.9 WT. OF WASH SAMPLE: 107.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.2

3/8" 1.7 1.7 0.3 99.7 % SILT:

#4 6.8 5.1 0.9 98.8 % CLAY:

#10 12.7 5.9 1.0 97.8 CLASSIFICATION: A-2-4(0)

#40 42.0 42.0 38.2 59.6

#200 91.3 49.3 44.8 14.8

PASS #200 16.3 14.8

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 11 Location: Depth: 20.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 842.14 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 725.42

WT. OF WATER LOST: 116.72 POST-IGNITION

WT. OF BOTTLE: 87.50 DISH & SOIL:

WT. OF DRY SOIL: 637.92

PERCENT OF WATER: 18.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 631

WT. OF TOTAL SAMPLE: 637.9 WT. OF WASH SAMPLE: 128.9 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

3/8" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 85.7

#4 2.1 2.1 0.3 99.7 % SILT:

#10 7.4 5.3 0.8 98.8 % CLAY:

#40 36.6 36.6 28.1 70.8 CLASSIFICATION: A-2-4(0)

#200 110.3 73.7 56.5 14.3

PASS #200 18.6 14.3

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 12 Location: Depth: 22.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 744.89 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 608.56

WT. OF WATER LOST: 136.33 POST-IGNITION

WT. OF BOTTLE: 79.08 DISH & SOIL:

WT. OF DRY SOIL: 529.48

PERCENT OF WATER: 25.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 523

WT. OF TOTAL SAMPLE: 529.5 WT. OF WASH SAMPLE: 106.6 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 83.8

3/8" 5.2 5.2 1.0 99.0 % SILT:

#4 6.0 0.8 0.2 98.9 % CLAY:

#10 6.2 0.2 0.0 98.8 CLASSIFICATION: A-2-4(0)

#40 20.8 20.8 19.3 79.5

#200 89.1 68.3 63.3 16.2

PASS #200 17.5 16.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 13 Location: Depth: 24.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 644.81 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 540.25

WT. OF WATER LOST: 104.56 POST-IGNITION

WT. OF BOTTLE: 78.95 DISH & SOIL:

WT. OF DRY SOIL: 461.30

PERCENT OF WATER: 22.70 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 446

WT. OF TOTAL SAMPLE: 461.3 WT. OF WASH SAMPLE: 110.9 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 87.5

3/8" 1.2 1.2 0.3 99.7 % SILT:

#4 4.4 3.2 0.7 99.0 % CLAY:

#10 15.6 11.2 2.4 96.6 CLASSIFICATION: A-1-b

#40 54.4 54.4 47.4 49.2

#200 96.6 42.2 36.8 12.5

PASS #200 14.3 12.5

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 14 Location: Depth: 26.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 771.73 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 656.38

WT. OF WATER LOST: 115.35 POST-IGNITION

WT. OF BOTTLE: 77.90 DISH & SOIL:

WT. OF DRY SOIL: 578.48

PERCENT OF WATER: 19.90 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 505

WT. OF TOTAL SAMPLE: 578.5 WT. OF WASH SAMPLE: 123.8 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 84.8

3/8" 17.8 17.8 3.1 96.9 % SILT:

#4 38.0 20.2 3.5 93.4 % CLAY:

#10 73.5 35.5 6.1 87.3 CLASSIFICATION: A-1-b

#40 54.1 54.1 38.1 49.1

#200 102.2 48.1 33.9 15.2

PASS #200 21.6 15.2

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



PHYSICAL TEST CONSTANTS

SUMMARY

FOR LABORATORY USE ONLY

SOIL ANALYSIS REPORT

MATERIALS AND
RESEARCH

LABORATORY

DELAWARE DEPARTMENT OF TRANSPORTATION
DOVER, DELAWARE (302) 760-2400

Contract: 24-122-02 F.A. Project: S.R. 1, Little Heaven Grade

Contractor: Road:

TEST NO.: 15 Location: Depth: 28.0

Elevation: Source: LH-SWM # 25

REPORTED BY: Type and Use of Material:

Method Placed: Type of Sample:

Remarks:

REVIEWED BY: Date Sampled:
Sampled By:

Location of Lab: DOVER
Date Received: Date Tested: Date Reported: 5/21/2009

LIQUID LIMIT PLASTIC LIMIT MOISTURE ORGANIC

T-89 T-90 T-265 T-267

BOTTLE NO.: PRE-IGNITION

WT. WET SOIL & BOTTLE: 777.89 DISH & SOIL:

WT. DRY SOIL & BOTTLE: 661.53

WT. OF WATER LOST: 116.36 POST-IGNITION

WT. OF BOTTLE: 87.20 DISH & SOIL:

WT. OF DRY SOIL: 574.33

PERCENT OF WATER: 20.30 DISH:

BLOWS REQUIRED FOR CLOSURE:

CORRECTED LIQUID LIMIT %: NV LOSS %:

WT PASSING #10 SIEVE: 504

WT. OF TOTAL SAMPLE: 574.3 WT. OF WASH SAMPLE: 102.7 LIQUID LIMIT: NV

CUM. % % PLASTIC LIMIT: NP

SIEVE RT. WT. RT. WT. RET. PASSING PLASTICITY INDEX: NP

1" 0.0 0.0 0.0 100.0 % SAND AND GRAVEL: 87.3

3/8" 21.0 21.0 3.7 96.3 % SILT:

#4 40.0 19.0 3.3 93.0 % CLAY:

#10 70.1 30.1 5.2 87.8 CLASSIFICATION: A-1-b

#40 44.3 44.3 37.9 49.9

#200 87.8 43.5 37.2 12.7

PASS #200 14.9 12.7

This sample

conform with the requirements of the

specifications. Material represented by

this sample has been for
use.

REMARKS:

COMPARISON:

INDEPENDENT ASSURANCE SUPERVISOR: SOILS SUPERVISOR

QUALITY ASSURANCE SUPERVISOR:

(FOR INDEPENDENT ASSURANCE EVALUATION) GEOTECHNICAL ENGINEER

LB-44 (Rev 5/2003)
Doc # 55-08/04/07/20



2.53

5.06

7.59

10.12

12.65
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3
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2
3
4
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2
2
4
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6
5
4
5

1
2
2
4

Moist loose brown silty fine to coarse sand.

24" RECOVERY
Moist loose brown silty fine to coarse sand w/
trace of gravel.

22" RECOVERY
Wet loose brown silty fine to coarse sand w/
trace of gravel.

21" RECOVERY
Saturated loose brown fine sand w/some silt
and coarse sand.

23" RECOVERY
Saturated loose brown fine to coarse sand w/
some silt, trace of gravel.

20" RECOVERY
Saturated loose brown fine sand w/some silt
and coarse sand, trace of gravel.

24" RECOVERY
Saturated very loose orangish brown silty fine
to coarse sand.

19" RECOVERY

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-2-4(0)

Water @ 5.9'.

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 25
Contract: 24-122-02
Boring Location: Sta. 134+70.38, 976.2794

Boring Surface Elev.: Reference:
Wt. of Casing 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: O.D. O.D. of Samp. Tube: IN.
Core Bit: O.D. O.D. of Rock Core: IN.

Casing Size: 3 1/4" Inches From Depth of: 0.0' To: 28.0'
Hollow Stem Auger: From Depth of: To:

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

3/18/2009 3:00 p.m. 6.0' 4.0' 5.9' -5.9

Pay Quantities:
2 1/2 in. Dia. Dry Sample Boring: 30.0 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: David
Helpers: Herberto

Remarks:

Reviewed By: Maureen Kelley Soils Supervisor: Randy Ferguson

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 1 OF 2



15.18

17.71

20.24

22.77

25.3

27.83

30.36
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37.95
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18.0'
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3
2
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3
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6
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5
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6
6
9
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5
5
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2
5
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22
25
17
12
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23
25
17

Saturated loose orangish brown fine to coarse
sand w/trace of silt and gravel.

23" RECOVERY
Saturated loose orangish brown fine to coarse
sand w/some silt, trace of gravel.

23" RECOVERY
Saturated loose brown fine to coarse sand w/
some silt, trace of gravel.

22" RECOVERY
Saturated medium dense brown fine to coarse
sand w/some silt, trace of gravel.

24" RECOVERY
Saturated medium dene brown fine sand w/
some coarse sand and silt, trace of gravel.

23" RECOVERY
Saturated medium dense brown coarse to fine
sand w/some silt, trace of gravel.

23" RECOVERY
Saturated dense brown coarse to fine sand w/
some silt and gravel.

24" RECOVERY
Saturated dense brown coarse to fine sand w/
some silt and gravel.

24" RECOVERY
End of Boring

A-3

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-2-4(0)

A-1-b

A-1-b

A-1-b

STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
F.A. Project: S.R. 1, Little Heaven Grade Separated Intersection Boring No.: LH-SWM # 25
Contract: 24-122-02

Depth
(ft.)

Daily
Progress No. Sample

Depth Blows/6" Sample Description Class./G.I. Remarks

PAGE 2 OF 2



1. Exploratory borings were drilled on 3-18-2009 using a
   3 1/4 - inch diameter hollow stem 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,   unless recorded on 1st page.

3. Boring locations were taped from existing features and
   elevations extrapolated from survey unless otherwise reported.

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.

Notes:

Symbol Description

Strata symbols

Silty sand

Poorly graded sand
with silt

KEY TO SYMBOLS
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