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PW LABORATORIES, INC.

P.O. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420 - 866-7PW-LABS - Fax 315-437-1752

December 8, 2008

Mr. Ke Yang

CH2M Hill

15010 Conference Center Drive
Suite 200

Chantilly, VA 20151

Re: 1.-08122
Laboratory Testing
Dundalk Marine Terminal
Baltimore, Maryland

Dear Mr. Yang:

Enclosed are the results of laboratory testing performed at your request on fourteen each soil samples delivered to our laboratory on October 27, 2008 for
the above referenced project. Results include:

1. Natural Moisture Content ASTM D2216

Laboratory LD, #5 23742 - 23735 14 Each
2 Sieve Analysis ASTM D422 & D1140

Laboratory LD. #523742 - 23735 14 Each
3 Hydrometer Analysis ASTM D422

Laboratory LD. #''s 23742 - 23755 14 Each
4. Atterbm‘g Limits ASTM D43 18

Laboratory LD. #'s 23742 - 23755 14 Each
5 Bulk (Natural) Seil Density - Corps of Engineers EM-1110-2-1906

Appcndix 11, Displaccment Method

Laboratory LI, #'s 23742-237485, 23747-23749, 23752-23754 10 Fach
6. Hydraulic Conductivity - Flexible Wall ASTM D5084

Laboratory LD. #'s 23742-23745, 23747-23749,23752-23754 10 Bach
7 Photographs on CD-ROM (3 Shelby Tube Samples) 1 Set

All requested tests have been completed on the previously received sample(s) for the above project. All sample remains are scheduled to be disposed of
on January 8, 2009. Please notify PW Laboratories, Inc. by letter or telephone prior to January 8, 2009 if you would prefer to pick up the s;:lmplcf:s) or that
the s:tmp.lc(s) be retained by PW Laboratories, Inc. for an additional pcriocf of time.

Thank you for this opportunity to work with you.

Very truly yours,

PW LABORATORIES, INC.

Mipee o liwe

Virginia J. Thoma

Manager - Laboratory Services
VT /Dl

Encs:
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PW LABORATORIES,INC.

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420 -+ B866-7TPW-LABS +  Fax 315-437-1752

December S, 2008

L-08122
Laboratory Testing
Honeywell
Dundalk Marine Terminal
Baltimore, Maryland

NATURAL MOISTURE CONTENT

ASTM D2216
e
23742 DMT-79M 1100-1185 118
23743 DMT-80M 1270- 1385 112
23744 DMT-78M 870-990 213
23745 DMT-81D 1470- 1590 12.8
23746 DMT-81D 740-770 123
23747 DMT-77M 147.0- 1590 156
23748 DMT-83D 1570 1690 11.7
23749 DMT-81D 1770- 189.0 119
23750 DMT-82D 970-1070 183
23751 DMT-83D 1770- 1870 160
23752 DMT-83D 15702690 17.2
23753 DMT-82D 1300-239.0 118
23754 DMT-82 5070-2170 159
23755 DMT-82D 157.0-166.0 154

i Chents'_Jobs\CH2M Hill, Inc!, 20081 -08 122 1aboratory Testing' Natural Moisture Content', Nataral Moisture Content # 23742 - 23755
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PW LABORATORIES,INC.

P.O. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057

315-437-1420

December §, 2008

866-7PW-LABS

Fax 315-437-1752

L-08122
Laboratory Testing
Honeywell
Dundalk Marine Terminal

Baltimore, Maryland

ATTERBERG LIMITS
ASTM D4318

Lab Depth Plastic Liquid Plasticity

ID# Sample # (feet) Limit Limit Index
23742 DMT-79M 1100-1185 21 30 9
23743 DMT-80M 127.0- 1385 16 26 10
23744 DMT-78M 87.0-99.0 26 62 36
23745 DMT-81D 147.0-159.0 15 24 9
23746 DMT-81D 740-77.0 15 23 8
23747 DMT-77M 147.0-159.0 17 26 9
23748 DMT-83D 157.0- 169.0 16 25 9
23749 DMT-81D 177.0-189.0 18 30 12
23750 DMT-82D 97.0-107.0 19 31 12
23751 DMT-83D 177.0- 1870 17 21 4
23752 DMT-83D 257.0-269.0 24 48 24
23753 DMT-82D 230.0-239.0 21 36 15
23754 DMT-82D 207.0-217.0 16 22 7
23755 DMT-82D 157.0-166.0 22 29 7

o Chents',_Jobs \CHIM Hl Inc 20084, 108122 Laboratory TestingAtterberg Limits WAtterberg Linuts #5 23742 - 13755
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PW LABORATORIES, INC.

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057

315-437-1420 -

December 5,2008

866-7PW-LABS

Fax 315-437-1752

L-08122
Laboratory Testing
Honeywell
Dundalk Marine Terminal
Baltimore, Maryland

BULK (NATURAL) SOIL DENSITY(PCF)
CORPS OF ENGINEERS EM-1110-2-1906

APPENDIX I, DISPLACEMENT METHOD

Depth Bulk (Natural) Soil Density (PCF)
LabID. # Sample LD. (feet) Moist Density Dry Density
23742 DMT-79M 110.0-118.5 1329 113.6
23743 DMT-80M 127.0-138.5 132.1 113.0
23744 DMT-78M 87.0-99.0 127.1 102.3
23745 DMT-81D 147.0-159.0 1328 1136
23747 DMT-77M 147.0-159.0 131.9 1130
23748 DMT-83D 157.0-169.0 1348 1155
23749 DMT-81D 177.0-189.0 1418 121.7
23752 DMT-83D 257.0-269.0 1274 144.1
23753 DMT-82D 230.0-239.0 129.9 144.2
23754 DMT-82D 207.0-217.0 1230 136.4

G\ _Clients\_Jobs\, CH2M Lill, Ine' 20084 L-08122 Laboratory Testing' Bulk (Natural) Soil Density', Bulk (Natural) Soil Density - Displacement Method #'s 23742 - 23754




— =W Job No.: L-08122
E mUm Report No: I
PW LABORATORIES,INC. Date: December 1, 2008
P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420 - 866-7PW-LABS +  Fax 315-437-1752
GRAIN SIZE ANALYSIS
SIEVES sape of 1+ § L 3§ 4 @ 18 30 S50 100 200 HYDROMETER
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; GRAIN SIZE IN MILLIMETERS
| | 1
BOULDERS GRAVEL SAND -
COBDLES c _ M [ F c LM F SILT-CLAY S0OIL
o] T76.2 Nu.uo 9.52 2.0 0.5 0.25 0.0T4 MM. OPENING
fin. 3 in, 1 in. 3/8 in. Nea. 10 30 60 200 SIEVE
L-08122 Lab1D. #: 23742
Laboratory Testing Sample #: DMT-79 M
Honeywell Depth (feet): 1100-118.5

Dundalk Marine Terminal

Baltimore, Maryland

() Sieve Analysis ASTM D422 & D1140

() Hydrometer Analysis ASTM D422

U _Chents!_Jobe! CH2M T, et 2060401041




— =W Job No.: L-08122
E mcm Report No: 7

PW LABORATORIES,INC. Date: December 1, 2008

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420 - 866-7PW-LABS -  Fax 315-437-1752

GRAIN SIZE ANALYSIS

SIEVES 32 of + § § 3 4 8 16 30 S50 100 200 HYDROMETER
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GRAIN SIZE IN MILLIMETERS
1 T T T
BOULDERS GRAVEL 3AND
COBBLES ¢ | M| r e LM F SILT-CLAY S30IL
28 76.2 Mﬂ...a. 9.852 2.0 0.59 0.25 0.0T4 MM. OPEMNING
f In. 3 in, I in, 3/8 in. Nea. 10 30 60 200 SIEVE
L-08122 Lab LD. #: 23743
Laboratory Testing Sample #: DMT-80 M
Honeywell Depth (feet):  1270-138.5

Dundalk Marine Terminal

Baltimore, Maryland

() Sieve Analysis ASTM D422 & D1140

() Hydrometer Analysis ASTM D422

O Cliemis'_fobs® C1I2M LI neh 20084 1-08122 Labo 823743




_ =W JobNo: L-08122
E mcm Report No: 3

PW LABORATORIES,INC. Date: December 1, 2008

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420 -+ 866-7PW-LABS +  Fax 315-437-1752

GRAIN SIZE ANALYSIS
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: GRAIN SIZE IN MILLIMETERS
| T T
BOULDERS GRAVEL SAND
COBROLES c | M I F c | M F SILT-CLAY 30IL
228 76.2 Nu..m. 9.52 2.0 0.58% 0.25 0.0T4 MM. OPENMING
®in. 3 In, I in. 3/8 in. Mes. 10 30 60 200 SIEVE
L-08122 Lab1D. #: 23744
_broﬂﬁc_%\__cmm:m mEjEm #. DMT-78 M
Honeywell Depth (feet):  87.0-99.0

Dundallt Marine Terminal

Baltimore, Maryland

() Sieve Analysis ASTM D422 & D1140

(- Hydrometer Analysis ASTM D422

h 221744
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— =W Job No: L-08122
E mUMw Report No: 4
PW LABORATORIES.INC. Date: December 1,2008
P.O. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420 + 866-7PW-LABS +  Fax 315-437-1752
GRAIN SIZE ANALYSIS
SIEVES saf2 of 1+ § L 3 4 8 16 30 80 100 200 HRYDROMETER
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. GRAIN SIZE IN MILLIMETERS
T | T
BOULDERS GRAVEL SAND _
COBBLES c ~ M I c | M l F SILT-CLAY S0OIL
228 76.2 Mu..ua 9.52 2.0 0.59 0.25 0.0T4 MM. OPENING
®In. 3 in, I in. 3/8 in. Mea. 10 30 80 200 SIEVE
L-08122 Lab 1D, #. 23745
Laboratory Testing Sample #: DMT-81D
Honeywell Depth (feet):  147.0- 1590
Dundalk Marine Terminal
Baltimore, Maryland
() Sieve Analysis ASTM D422 & D1140
() Hydrometer Analysis ASTM D422
L= LC LR v P DT

120 LRI D

ibaratary Testing! Hydrometer Graphs' | lydiometer Graph =23743




— = Job No.: L-08122
E mdm Report No: S

PW LABORATORIES,INC. Date: December 1, 2008

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420  +  B66-7PW-LABS +  Fax 315-437-1752

GRAIN SIZE ANALYSIS
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GRAIN SIZE IN MILLIMETERS
T T T T
DOWL.DERS GRAVEL SAMD _
COBBLES [ ¢ om . ash SILT- CLAY S0IL
28 T6.2 Nu...a 9.52 2.0 0.59 0.25 0.0T4 MM. OPENING
®In. 3 in. I in. 3/8 in. MNes. 10 30 60 200 SIEVE
L-08122 LabLD. #: 23746
Laboratory Testing Sample #: DMT-81D
Honeywell Depth (feet):  74.0-77.0

Dundalk Marine Terminal

Baltimore, Maryland

(O Sieve Analysis ASTM D422 & D1140

() Hydrometer Analysis ASTM D422

ats',_Jobs C112M

fydrometer € sraph<13746




— =W JobNo.: L-08122
E mvm eport No: 6
PW LABORATORIES,INC. Date: December 1, 2008
P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420 - 866-7PW-LABS -+  Fax 31 5-437-1752
GRAIN SIZE ANALYSIS
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GRAIN SIZE IN MILLIMETERS
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BOULDERNS GRAVEL SAND
SILT-CLAY S30IL
COBBLES C | M | . C | M | F |
radi] 76.2 Mu..A. 9.52 2.0 0.59 0.25 0.07T4 MM, OPEMING
® In. 3 In, I in. 3/8 in. Hea. 10 30 60 200 SIEVE
L-08122 LabID.#: 23747
Laboratory Testing Sample #: DMT-77 M

Honeywell

Depth (feet):

147.0-1590

Dundalk Marine Terminal

Baltimore, Maryland

(O Sieve Analysis ASTM D422 & D1140

() Hydrometer Analysis ASTM D422

_Inbs'CEI2N

Inc' 200" 108122 Laboratory Festng Hydromerer Graphs' | Iydrmeter Liph 223747




— =W Job No.: L-08122
E mcw Report No: 7

PW LABORATORIES, INC. Date: December 1, 2008

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420  +  866-7PW-LABS +  Fax 315-437-1752

GRAIN SIZE ANALYSIS

SIEVES ssfe of 1+ } § ¢ 4 8 16 30 80 100 200 HYDROMETER
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GRAIN SIZE IN MILLIMETERS
T T T T
BOUWLDERS GRAVEL SAND -
coBmES| ¢ ow " E Ty & SILT- CLAY SOIL
228 T6.2 No...a 9.52 2.0 0.5 0.25 0.0T4 MM. OPENING
9 In. 3 in, I in. 3/8 in. Mea. 10 30 60 200 SIEVE
L-08122 LabLD. # 23748
Laboratory Testing Sample #: DMT-83D
Honeywell Depth (feet): 157.0-169.0

Dundalk Marine Terminal

Baltimore, Maryland

() Sieve Analysis ASTM D422 & D1140

(*y Hydrometer Analysis ASTM D422

L0 Chenty

‘esting | hadrameter Grag meter Graph =23748
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315-437-1420

Job No.:

Report No:

PW LABORATORIES,INC. Date: December 1,2008
P.O. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
+  B66-TPW-LABS +  Fax 315-437-1752
GRAIN SIZE ANALYSIS
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COBBLES c — M I r c I m g F SILT~-CLAY 30IL
o] T76.2 Nu.m. 9.52 2.0 0.5% 0.25 0.0T4 MM, OPENMING
2 In. 3 in. I in. 3/8 in. Mea. 10 30 60 200 SIEVE
L-08122 Lab LD. #: 23749
T%E.m.a_.z Testing ,.J,E,:w_m #- DMT-81D

Honeywell

Depth (feet):

177.0-1850

Dundalk Marine Terminal

Baltimore, Maryland

(9 Sieve Analysis ASTM D422 & D1140

+» Hydrometer Analysis ASTM D422
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— =W Job No.. L-08122
E mUm Report No: 9

PW LABORATORIES, INC. Date: December 1, 2008

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420  +  866-7PW-LABS  +  Fax 315-437-1752

GRAIN SIZE ANALYSIS
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T T T
BOULDERS GRAVEL SAND
COBDLES c | M 1 F ¢ L M F SILT-CLAY S30IL
28 76.2 Nu.% 9.52 2.0 0.59 0.25 0.0T4 MM, OPENING
2 In. 3 in. 1 in. 3/8 in. Hea. 10 3o 60 200 SIEVE
L-08122 Lab LD.#. 23750
H_DT.E.EQQ,_.nm::m Sample #: DMT-82D
Honeywell Depth (feet):  97.0-107.0

Dundalk Marine Terminal

Baltimore, Maryland

(© Sieve Analysis ASTM D422 & D1140

(-» Hydrometer Analysis ASTM D422

ohis! Hydrameter ¢ raph 223730
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Job No.:

L-08122

Report No:

10

PW LABORATORIES, INC. Date: December 1, 2008
P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420 - B866-7PW-LABS +  Fax 315-437-1752
GRAIN SIZE ANALYSIS
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fin. 3 In, I in.  3/8 in. MNea. 10 30 60 200 SIEVE
L-08122 LabLD. #: 23751
Laboratory Testing Sample #: DMT-83D
Honeywell Depth (feet): 177.0- 1870

Dundalk Marine Terminal

Baltimore, Maryland

() Sieve Analysis ASTM D422 & D 1140

(» Hydrometer Analysis ASTM D422

S Clients'_fobs' CTI2M L [ne 2004
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— =W JobNo.: L-08122
E abs Report No: 1l
PW LABORATORIES, INC. Date: December 1, 2008
P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
*  BB6-TPW-LABS +  Fax 315-437-1752
GRAIN SIZE ANALYSIS
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228 76.2 Nu.‘.o 92.52 2.0 0.59 0.25 0.07T4 MM, OPEMNING
2 In. 3 in. 1 in. 3/8 in. Nea. 10 30 60 200 SIEVE
L-08122 Lab1D. #. 23752
_.\én:.uﬁoQ,_.cﬁ:,.m Sample #: DMT-83D
Honeywell Depth (feet):  257.0-269.0

Dundalk Marine Terminal

Baltimore, Maryland

() Sieve Analysis ASTM D422 & D1140

(> Hydrometer Analysis ASTM D422




— =W Job No.: L-08122
E mUm Report No: 12
PW LABORATORIES, INC. Date: December 1, 2008
P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420  +  8B6-7PW-LABS  +  Fax 315-437-1752
GRAIN SIZE ANALYSIS
SIEVES snpe o 0+ § § 3 4 g 16 30 850 100 200 HYDROMETER
100 A5 1 A e s, A - A
5 e { b S S i ra . ) —a-JE
1 90 . - =
wm 80 mO/
> 70 -
o0
. 30 a3
W S
. L L.
30
-_b_ - .,
20 b
Rk
a. |
10
200 60 20 6 2 0.6 0.2 0.06 0.02 0.006 0.002
' GRAIN SIZE IN MILLIMETERS
Y T T
BOULDERS GRAVEL SAND -
COBDLES c I Mo F c LM F SILT-CLAY 30IL
28 76.2 Nu.uo 9.52 2.0 0.59 0.25 0.0T4 MM. OPENING
0 In. 3 in, I in. 3/8 in. Mea. 10 30 60 200 SIEVE
L-08122 Lab LD #. 23753
Laboratory Testing Sample #: DMT-82D
Honeywell Depth (feet):  2300-2390

Dundalk Marine Terminal

Baltimore, Maryland

() Sieve Analysis ASTM D422 & D1140

(<) Hydrometer Analysis ASTM D422

o

o_Ulients',_jabs o ANIRLEL 18122 Laborasory VestingHydromerer Graphs! Hydromewer Graph #2373




— =W JobNo.: L-08122
E Tmcm fﬁon No: 13

PW LABORATORIES, INC. Date: December 1, 2008

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
315-437-1420  «  866-7TPW-LABS +  Fax 315-437-1752

GRAIN SIZE ANALYSIS

SIEVES safe o4 1+ § | 3 4 8 16 30 80 100 200 HYDROMETER
100 A A Ayt oy -
[ g %0 1= (o3
mm 80
. T0 i
& .
mao ~F
: .
’. uc b
=] hv
% 40 (//A
T_ A.._..\ I
x 30 -+
m ¢\ c
& 20 . A__,A. _
10 ol
200 60 20 6 2 0.6 0.2 0.06 0.02 0.006 0.002
GRAIN SIZE IN MILLIMETERS
L | | L)
BOULDERS GRAVEL SAND
COBBLES c L M F c LM e SILT-CLAY S30IL
228 76.2 25.4 9.52 2.0 0.59 0.25 0.0T4 MM, OPENING
2 In. 3 in. I in.  3/8 in. Mes. 10 30 60 200 SIEVE
L-08122 LabLD. # 23754
_L%_,,_Bmoai_.nﬁ__:m Sample #: DMT-82D
Honeywell Depth (feet):  2070-2170

Dundalk Marine T'erminal

Baltimore, Maryland

() Sieve Analysis ASTM D422 & D 1140
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(® Sieve Analysis ASTM D422 & D1140

() Hydrometer Analysis ASTM D422
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Measurement of Hydraulic Conductivity
of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D5084
Report Date: December 5, 2008 Test Start Date: November 12,2008
Project No L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal
Test Sample Lacation DMT-79M Lab1D. # 23742
ST No - Depth/Lift/Elev: 117.58- 1180 Type of Sample:
Method of Compaction 2 Undisturbed X Remolded
Percent Compaction - Moisture Content (% of Drv Weight)
Initial Degree of Saturation (B Value) (%) - Optimum - Initial 170
Final Degree of Saturation (B Value) (%) 96 Dry Unit Weight (PCF)
Permeant Liquid Used Deaired Deionized H,0 Maximum - Initial 130.1
Final Moisture Content (% of Dry Weight ) 16.7 Final Dry Unit Weight (PCF) 1334
Confining Test (head) Tail (back)
Pressure (PSI) 71.0 Pressure (PSI) 68.0 Pressure (PSI) 64.0
Initial Gradient 2499 Initial Height (em) 11.26 Initial Diameter (cm) 5.58
Final Gradient 2535 Final Height (cm) 11.10 Final Diameter (cm ) 3.55
Final Four Determinations k (cm/sec)
1.58x 10" 161x107
159x 107 1.66x 107
Mean Value of Final Four Consecutive Determinations: Coefficient of Permeability k (cm/sec): 161x107

Project Specfications

Notes:

C:\_Clients'__[obs\ CH2M Hill, Inc' 20084 1-08122 Laboratory Testing!, Perm Calculations' Measurement of Hydraulic Conductivity - #23742
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Measurement of Hydraulic Conductivity
of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D5084
Report Date: December 35,2008 Test Start Date: November 19, 2008
Project No. L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal
Test Sample Location DMT-80M LablD. # 23743
STNo . Depth/Lift/Elev: 137.5'-1380' Type of Sample:
Method of Compaction = Undisturbed X Remolded
Percent Compaction . Moisture Content (% of Dry Weight)
Initial Degree of Saturation (B Value) (%) - Optimum - Initial 18.6
Final Degree of Saturation (B Value) (%) 98 Dry Unit Weight (PCF)
Permeant Liquid Used Deaired Deionized H,0 Maximum - Initial 113.9
Final Moisture Content (% of Dry Weight) 182 Final Dry Unit Weight (PCF) 115.5
Confining Test (head) Tail {back)

Pressure (PS]) 71.0 Pressure (PSI) 68.0 Pressure (PSI) 64.0
[nitial Gradient 26.08 [nitial Height (cm) 10.79 Initial Diameter (cm) 6.05
Final Gradient 2627 Final Height (cm) 10.71 Final Diameter (cm) 6.03

Final Four Determinations k (cm/sec)

1.09x 107 1.09x 107
1.09x 107 1.09x 107
Mean Value of Final Four Consecutive Determinations: Coefficient of Permeability k (cm/sec): 1.09% 10"

Project Specfications

Notes:

Cih_Clients',_Jobs\CH2M Hill, Inc', 20081 1-08122 Laboratory Testing! Perm Caleulations'\ Measurement of Hydraulic Conductivity - #£23743
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Measurement of Hydraulic Conductivity
of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D5084
Report Date: December 8, 2008 Test Start Date: October 31,2008
Project No. L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal
Test Sample Location DMT-78M Lab1D.# 23744
ST No - Depth/Liﬂ/Eh&v: 97.0'-990' Type of Sar mple:
Method of Compaction = Undisturbed X Remolded
Percent Compaction 22 Moisture Content (% of Dry Wﬁighl)
Initial Degree of Saturation (B Value) (%) Optimum 5 [nitial 215
Final Degree of Saturation (B Value) (%) 96 Dry Unit Weight (PCF)
Permeant Liquid Used Deaired Deionized H,O Maximum = Initial 1116
Final Moisture Content (% of Dry Weight) 25.1 Final Dry Unit Weight (PCF) 108.8
Confining Test (head) Tail (back)
Pressure (PSI) 71.0 Pressure (PSI) 68.0 Pressure (PS1) 64.0
Initial Gradient 26.52 Initial Height (cm) 10.61 Initial Diameter (cm) 6.10
Final Gradient 25.69 Final Hcight (cm) 10.95 Final Diameter (cm) 6.08
Final Four Determinations k (cm/sec
159x 10" 144x10"
152x10" 163x10"
Mean Value of Final Four Consecutive Determinations: Coefficient of Permeability k (cm/sec): 55x10"

Project Specfications

Notes:

Ci\_Clients,_Jobs' CI2M Hill, Inc', 2008 1.-08122 Laboratory Testing',Perm Caleulations', Measurement of Hydraulic Conductivity - #23744
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315-437-1420 - B866-7TPW-LABS -

Fax 315-437-1752

Measurement of Hydraulic Conductivity

of Saturated Porous Materials

Using a Flexible Wall Permeameter

November 19,2008

ASTM DS084
Report Date: December 5, 2008 Test Start Date:
Project No. L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal
Test Sample Location DMT-81D LablD.#
ST No & Depth/Lift/Elev: 157.0°- 15758 Type of Sample:
Method of Compaction =3 Undisturbed X Remolded
Percent Compaction Moisture Content (% of Dry Weight |
Initial Degree of Saturation (B Value) (%) Optimum Initial
Final Degree of Saturation (B Value) (%) 96 Dry Unit Weight (PCF)
Permeant Liquid Used Deaired Deionized H,0 Maximum = Initial
Final Moisture Content (% of Dry Weight) 18.1 Final Dry Unit Weight (PCF) 102.5
Confining Test (head) Tail (back)

Pressure (PSI) 710 Pressure (PSI) 68.0 Pressure (PSI) 64.0
Initial Gradient 2672 Initial Height (cm) 10.53 Initial Diameter (cm)
Final Gradient 26.82 Final Height (cm) 10.49 Final Diameter (cm)

338x10°

Final Four Determinations k (cm/sec)

339x 10"

Mean Value of Final Four Consecutive Determinations:

Project Specfications

Notes:

339x 10"

3.39x 10"

Coefficient of Permeability k (cm/sec):

ad
L
o

101.1

6.08

6.05

339x10"

C:h_Clients'_Jobs\ CH2M Hill, Inc'\200841.-08 122 Laboratory Testing,Perm Calculations' Measurement of Hydraulic Conductivity ~ #£23745
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315-437-1420 - 866-7PW-LABS -

Report Date:

Fax 315-437-1752

Measurement of Hydraulic Conductivity
of Saturated Porous Materials
Using a Flexible Wall Permeameter
ASTM D5084

December 5, 2008

Project No. L-08122

Test Samp]e Location

Project Title:

Test Start Date:

Laboratory Testing - Dundalk Marine Terminal

November 19,2008

DMT-77M

LablD.#

ST No -

Method of Compaction

Depth/Lift/Elev:

157.0°- 1590

Percent Compaction

Initial Degree of Saturation (B Value) (%)
Final Degree of Saturation (B Value) (%)

Permeant Liquid Used

100

Deaired Deionized H,O

Type of Sample:

Final Four Determinations k {cm/sec)

Final Moisture Content (% of Dry Weight) 152
Confining Test (head)
Pressure (PSI) 71.0 Pressure (PSI)
Initial Gradient 31.30 [nitial Height (cm)
Final Gradient 29.84 Final Height (cm)
361x107
3.64x107

Mean Value of Final Four Consecutive Determinations:

Project Specfications

Notes:

Undisturbed X Remalded
Moisture Content (% of Dry Weight )
Optimum Initial
Dry Unit Weight (PCF)
Maximum Initial
Final Dry Unit Weight (PCF) 1195
Tail (back)
68.0 Pressure (PS]) 64.0
899 Initial Diameter (em)
9.43 Final Diameter (cm )

3.67x107

370x10”7

Coefficient of Per

meability k (cm/sec):

16.8

|
oo

Ln

5.88

Cehy_Chents'_Jobs\CH2M Hill, Inc\ 20084L-08122 Laboratory Testing' Perm Calculations' Measurement of Hydraulic Conductivity ~ #23747
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Measurement of Hydaulic Conductivity
of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D5084
Report Date: December §,2008 Test Start Date: November 19,2008
Project No. L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal
Test Sample Location DMT-83D LablD. # 23748
ST No " Depth/Lift/Elev. 167.0'- 169.0' Type of Sample:
Method of Compaction Undisturbed X Remolded
Percent Compaction - Moisture Content (9% of Dry Weight)
Initial Degree of Saturation (B Value) (%) Optimum - Initial 14.0
Final Degree of Saturation (B Value) (%) 98 Dry Unit Weig/ ight (PCE)
Permeant Liquid Used Deaired Deionized H,O Maximum = Initial 125.8
Final Moisture Content (% of Dry Weight) 182 Final Dry Unit Weight (PCF) 1177
Confining Test (head) Tail (back)
Pressure (PSI) 710 Pressure (PSI) 68.0 Pressure (PSI) 64.0
Initial Gradient 2772 Initial Height (cm) 10,15 Initial Diameter (cm) 6.05
Final Gradient 26.80 Final Height (cm) 10.50 Final Diameter (cm) 6.15
Final Four Determinations k (cm/sec)
344x10" 345x10"
344x10" 345x10"
Mean Value of Final Four Consecutive Determinations: Coefficient of Permeability k (em/sec): 346x10°

Project Specfications

Notes:

CA_Clients',_Jobs'\, CH2M Hill, Inc',2008'1.-08122 Laboratory Testing'Perm Calculations', Measurement of Hydraulic Conductivity ~ #23748
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315-437-1420 - 866-7PW-LABS -

Report Date:

December 5, 2008

Fax 315-437-1752

Measurement of Hydraulic Conductivity

of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D5084

Test Start Date:

November 19, 2008

Project No. L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal
Test Sample Location DMT-81D LablD. # 23749
ST No Depth/Lift/Elev: 177.0'-189.0' Type of Sample:
Method of Compaction Undisturbed X Remolded
Percent Compaction Moisture Content (% of Dry Weight)
[nitial Degree of Saturation (B Value) (%) Optimum - [nitial 16.6
Final Degree of Saturation (B Value) (%) 96 Dry Unit Weight (PCE)
Permeant Liquid Used Deaired Deionized H,0 Maximum Initial 123.0
Final Moisture Content (% of Dry Weight) 19.2 Final Dry Unit Weight (PCF) 116.5
Confining Test (head) Tail (back)
Pressure (PSI) 71.0 Pressure (PSI) 68.0 Pressure (PSI) 64.0
Initial Gradient 2828 Initial Height (cm) 995 Initial Diameter (cm) 6.10
Final Gradient 27.50 Final Height (cm) 1023 Final Diameter (cm) 6.18
Final Four Determinations k {cm/sec)
164x 10" 1.65x 10"
163x10" 158x10"

Mean Value of Final Four Consecutive Determinations:

Project Specfications

Notes:

Coefficient of Permeability k (cm/sec):

Co\_Chents\_Jobs'\CH2M Hill, Inc',200811.-08122 Laboratory Testing!\Perm Calculations\ Measurement of Hydraulic Conductivity ~ £23749



-W
I!. fe)abs
PW LABORATORIES, INC.

P.0. BOX 56, 5879 FISHER ROAD, EAST SYRACUSE, NY 13057
3154371420+ B8B6-7PW-LABS +  Fax 315-437-1752

Measurement of Hydraulic Conductivity
of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D5084
Report Date: December 8, 2008 Test Start Date: December 1,2008
Project No, L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal
Test Sample Location DMT-82D LablD.# 23753
ST No N Depth/Lift/Elev: 237.0'-239.0' Type of Sample:
Method of Compaction Undisturbed X Remolded -
Percent Compaction - Moisture Content (% of Dry Weight)
Initial Degree of Saturation (B Value) (%) - Optimum - Initial 112
Final Degree of Saturation (B Value) (%) 96 Dry Unit Weight (PCF)
Permeant Liquid Used Deaired Deionized H,0 Maximum -- Initial 1335
Final Moisture Content (% of Dry Weight) 164 Final Dry Unit Weight (PCF) 1300
Confining Test (head) Tail (back)
Pressure (PSI) 71.0 Pressure (PSI) 68.0 Pressure (PSI) 64.0
Initial Gradient 3176 Initial Height (cm) 8.86 Initial Diameter (cm) 5.98
Final Gradient 3092 Final Height (cm) 9.10 Final Diameter (cm) 598
Final Four Determinations k (cm/sec)
442x10" 458x10"
456x10" 459x10"
Mean Value of Final Four Consecutive Determinations: Coefticient of Permeability k (cm /sec): 454x10"

Project Specfications

Notes:

]

Cih_Chents'_Jobs\CH2M Hill, Inc' 20081, L-08122 Laboratory Testing\Perm Calculations' Measurement of Hydraulic Conductivity - £23753
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Measurement of Hydaulic Conductivity

of Saturated Porous Materials

Using a Flexible Wall Permeameter
ASTM D5084

December |, 2008

Report Date: December 8, 2008 Test Start Date:

Project No. L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal

Test Sample Location DMT-82D LablD.#
ST No = Depth/Lift/Elev: 207.0'-209.0' Type of Sample:

—

Method of Compaction

Percent Compaction

Initial Degree of Saturation (B Value) (%)
Final Degree of Saturation (B Value) (%)

Permeant Liquid Used

98

Deaired Deionized H,0

Final Moisture Content (% of Dry Weight)

Confining
Pressure (PSI)

71.0

169

Fin

Test (head)
Pressure (PS1)

Initial Gradient 28.53 Initial Height (cm)
Final Gradient 27.34 Final Height {(cm)
Fina
128x107
128x107

Mean Value of Final Four Consecutive Determinations:

Project Specfications

terminati

Notes:

Undisturbed X

Maisture Content (% of Dry Weight)

Remolded

Optimum Initial
Dry Unit Weight (PCE)
Maximum Initial
al Dry Unit Weight (PCF) 1249
Tail (back)
68.0 Pressure (PSI) 64.0
9.86 Initial Diameter (cm)
1029 Final Diameter (cm)
sk (em/sec)
129x 107
1.23x10

Coefficient of Permeability k (cm/sec):

r
oo
[#]

593

127x107

CH_Clients'_Jobs'\ C1H2M Hill, Inc'200841.-08122 Laboratory Testing', Perm Calculations' Measurement of Hydraulic Conductivity - #23754
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Report Date:

Project No.

Test Sample Location

ST No

866-7PW-LABS  +  Fax 315-437-1752

Measurement of Hydraulic Conductivity
of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D5084
December §, 2008 Test Start Date: December |, 2008
L-08122 Project Title: Laboratory Testing - Dundalk Marine Terminal
DMT-83D LablLD. # 23752

Depth/Lift/Elev: 267.0'-2690'

Type of Sample:

Method of Compaction Undisturbed X Remolded -
Percent Compaction Moisture Content (% of Dry Weight)
Initial Degree of Saturation (B Value) (%) Optimum - Initial 150
Final Degree of Saturation (B Value) (%) 96 Dry Unit Weight (PCF)
Permeant Liquid Used Deaired Deionized H,0 Maximum Initial 1244
Final Moisture Content (% of Dry Weight) 176 Final Dry Unit Weight (PCF) 1202
Confining Test (head) Tail (back)

Pressure (PS]) 71.0 Pressure (PSI) 68.0 Pressure (PSI) 64.0
Initial Gradient 36.63 Initial Height (cm) 7.68 Initial Diameter (em) 605
Final Gradient 3635 Final Height (cm) 7.74 Final Diameter (cm ) 6.13

Mean Value of Final Four Consecutive Determinations:

Final Four Determinations k (¢cm./sec)

123x10°

123x10"

Project Spectications

Notes:

C:_Clients',_Jobs\CH2M Hill, Inc' 2008

Coefficient of Permeability k (cm/sec):

123x10"

41-08122 Laboratory Testing!Perm Calculations', Measurement of Hydraulic Conductivity ~ #23752



