PORTSMOUTH HARBOR AND PISCATAQUA RIVER
NEW HAMPSHIRE AND MAINE
NAVIGATION IMPROVEMENT STUDY
FEASIBILITY REPORT

APPENDIX J
DREDGED MATERIAL SAMPLING AND TESTING






TRIP REPORT
ENVIRONMENTAL RESOURCE SECTION

Location: Piscataqua River Improvement Dredging Project
Portsmouth, New Hampshire

Date: 2 June 2009

Participants:

Todd Randall USACE
Richard Loyd USACE
Jesse Morril-Winter USACE

Field Sampling:

The objective of this sampling trip was to acquire sediment grabs from 22 locations (see attached
figure) from the proposed project area in the Piscataqua River. Sample locations were chosen by
USACE in conjunction with the EPA in order to supplement the data from sediment cores
collected in 2007 and to determine the location and presence of areas of predominantly fine
grained sediments in the proposed project area. Samples were collected by the USACE
personnel indicated above using a 0.04m? Van Veen grab on June 2, 2009. Sediments in the
sample area consisted of poorly sorted sand, gravel, cobble, and shell with scattered pockets of
fine sand and silt (see Table 1). Multiple attempts were required to retrieve a sample at several
locations, and 6 locations produced no sample after 5 attempts. This was attributed to a rocky
bottom or coarse material preventing the grab from closing.
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Piscataqua River
Grain Size Analysis of Sediment Grab Samples
(Samples obtained June 2009)

Sample # % Gravel % Sand % Silt & Clay

1 Could not get sample

2 Could not get sample

3 78.0 | 20.7 | 1.3
4 Could not get sample

5 45.9 53.3 0.8
6 1.1 67.6 31.3
7 14.4 76.9 8.7
8 Could not get sample

9 57.0 42.1 0.9
10 41.0 58.1 0.9
11 0.0 92.9 7.1
12 67.0 31.0 2.0
13 Could not get sample

14 11.8 85.4 2.8
15 82.1 16.9 1.0
16 0.8 90.2 9.0
17 5.7 83.4 10.9
18 36.8 61.5 1.7
19 60.9 33.5 5.6
20 Could not get sample

21 3.1 78.4 18.5
22 55 87.0 7.5

Note: In cases where a sample could not be abtained, the riverbed was
either too hard or rocky
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Geolesting
express

a subsidiary of Geocomp Corporation

1145 Massachusetts Avenue
Boxborough, MA 01719

978 635 0424 Tel

978 635 0266 Fax

Transmittal

TO:
Todd Randall

DATE: 6/25/2009

GTX NO: 9108

US Army Corp of Engineers

RE: Piscataqua River -~ June 09

696 Virginia Road

Concord, MA 01742

COPIES DATE DESCRIPTION
6/25/2009 | June 2009 Laboratory Test Report
REMARKS:
=7
SIGNED: //J//// :>f£;//
CC: é/ Tomel La oratory Manager

APPROVED BY: i252>u/=/1€724:éZQfZ;//</

Mark Dobday, Laboratory Manager /
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Boston

G@@T@Stﬂ ng Atlanta
express New York
a subsidiary of Geocomp Corporation wWw.geocomp.com/geotesting

June 25, 2009
Todd Randall
US Army Corp of Engineers

696 Virginia Road
Concord, MA 01742

RE: Piscataqua River - June 09 Project (GTX-9108)

Dear Todd Randall:

Enclosed are the test results you requested for the above referenced project. GeoTesting Express, Inc. (GTX)
received 16 samples from you on June 18, 2009. These samples were labeled as follows:

S-3,S-5, S-6, S-7, S-9, S-10, S-11, S-12, S-14, S-15, $-16, S-17, S-18, S-19, S-21, S-22
GTX performed the following test on each of these samples:

Grain Size Analysis (ASTM D 422) - sieve only
A copy of your test request is attached.
The results presented in this report apply only to the items tested. This report shall not be reproduced except in
full, without written approval from GeoTesting Express. The remainder of these samples will be retained for a
period of sixty (60) days and will then be discarded unless otherwise notified by you. Please call me if you have

any questions or require additional information. Thank you for allowing GeoTesting Express the opportunity of
providing you with testing services. We look forward to working with you again in the future.

Laboratory Manager

, -6
GeoTesting Express, Inc. | 1145 Massachusetts Ave. | Boxgorough, MAO01719 | Toll Free 8004341062 |  Fax 978 635 0266



Client: US Army Corp of Engineers
Project: Piscataqua River - June 09

Location: NH Project No: GTX-9108
Boring ID: --- Sample Type: bag Tested By: jbr

a subsidiary of Geocomp Corporation Sample ID:S-3 Test Date: 06/22/09 Checked By: jdt
Depth : --- Test Id: 154878

Test Comment: ——
Sample Description:  Moist, dark olive brown gravel with sand
Sample Comment: Shells noted in sample

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 78.0 20.7 1.8
Sieve Name Sie\:: niize, Percent Finer | Spec. Percent | = Complies Coefficients
— o - Dgs5 =23.4621 mm D30 =7.9347 mm
2N .
1in 25.00 91 Do =17.3394 mm Di5=1.7444 mm
0.751n 1.00 64 Dsg =14.0543 mm D10 =0.7501 mm
0.5in 12.50 44
TR 550 5 Cu =23.116 Cc =4.841
#4 4.75 22 Classification
#10 2.00 16 ASTM Poorly graded gravel with sand (GP)
#20 0.85 11
#40 0.42 5
Ze0 535 3 AASHTO Stone Fragments, Gravel and Sand
#100 0.15 p) (A-1-a (0))
#200 0.075 1 —
Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD
J-7
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Client: US Army Corp of Engineers
Project: Piscataqua River - June 09

Location: NH Project No: GTX-9108
ex pres S Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-5 Test Date: 06/22/09 Checked By: jdt

Depth : ——— Test Id: 154879

Test Comment: o
Sample Description:  Moist, very dark gray sand with gravel
Sample Comment: Shells noted in sample
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 459 53.3 0.8
Sieve Name | Sieve Size, | Percent Finer | Spec. Percent| = Complies Coefficients
mm -
Dgs =15.0803 mm D30 =0.9233 mm
1in 35.00 100
0.75n 19.00 92 ) Dgo =6.5205 mm D15 =0.4726 mm
05in 12.50 79 Dsg =3.5693 mm D10=0.3618 mm
0.375 in 9.50 &7
e 755 = Cuy =18.022 Cc =0.361
#10 2.00 42 Classification
#20 0.85 pL] ASTM Poorly graded sand with gravel (SP)
#40 0.42 13
#60 0.25 q
#1006 015 T AASHTO Stone Fragments, Gravel and Sand
#200 0.075 1 (A-1-a (0))

Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD
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Client: US Army Corp of Engineers

Project: Piscataqua River - June 09
gﬁ%ﬁ% Location: NH Project No: GTX-9108
ex @ ress Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-6 Test Date: 06/22/09 Checked By: jdt
Depth: --- Test 1d: 154880

Test Comment: -
Sample Description:  Moist, dark olive brown silty sand
Sample Comment: -—-

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
E
n o o
5 Q o o o o
) < — ¥ © - ~
100 8 i 3+ # % ¥ i
1 ¢ Y 1 i
[ C i )
90 P : : N . i . H N .
i 'i i i
I Lo :
80 ; 1 I
| i H H
C ;
70T 1 ' i
H H §
r i H EH
— 60 ™ : : ;
g i i i
i I C ;
foey - i H 1
O] [ i H
o
a0t RS
L i H H
H i i
30t TR
3 H H EH
P ;
20T 1 T 1
i H i
T H H H
ol A
4 i i
L K t 1
i i H
Ot . t s ! t f
1000 100 10 1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 1.1 67.6 31.3
Sieve Name Sie\:ﬁ nfize, Percent Finer | Spec. Percent|  Complies Coefficients
Dg5=0.2397 mm D3o =N/A
0.375in 9.50 100
E 475 99 Dso =0.1730 mm D15 =N/A
#10 2.00 %9 Dsg=0.1518 mm Dio=N/A
#40 0.42 98
760 0.25 8 Cu =N/A Cc =N/A
#100 0.15 45 Classification
300 0.075 31 ASTM N/A

AASHTO Silty Gravel and Sand (A-2-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape : -~

Sand/Gravel Hardness : ---
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Client: US Army Corp of Engineers

%‘%%é@ Project: Piscataqua River - June 09
- Location: NH Project No: GTX-9108
ex @ ress Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-7 Test Date: 06/22/09 Checked By: jdt
Depth: --- Test Id: 154881

Test Comment: -—-
Sample Description:  Wet. dark olive brown sand with silt
Sample Comment: Shells noted in sample
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 14.4 78.9 8.7
Sieve Name |  Sieve Size, | Percent Finer 'Spec. Percent| Complies Coefficients
mm
Dgs =3.5440 mm D30=0.1962 mm
1in 25.00 100
0.75 in 19.00 94 Ds0 =0.3652 mm D15=0.1292 mm
05in 12.50 °0 D50 =0.2960 mm D10=0.0838 mm
0.3751in 9.50 88
o o = Cu =4.358 Cc =1.258
#10 2.00 84 Classification
#20 0.85 80 ASTM N/A
#40 0.42 67
#60 0.25 42
7160 015 17 AASHTO Fine Sand (A-3 (0))
#200 0.075 9

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: US Army Corp of Engineers
Project: Piscataqua River - June 09

plestin

Location: NH Project No: GTX-9108
ex ? ress Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Carporation Sample ID:S-9 Test Date: 06/22/03 Checked By: jdt

Depth : - Test 1d: 154882

Test Comment: -
Sample Description:  Moist, dark olive brown gravel with sand
Sample Comment: Shells noted in sample

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 57.0 421 0.9
Sieve Mame | Sieve Size, | Percent Finer | Spec. Percent| . Complies Coefficients
mm -
Dgs =29.5727 mm D30 =1.6253 mm
1.5in 37.50 100
Tin 25.00 74 Dso =19.9570 mm Di5=0.5521 mm
0.75in 13.00 57 Dso=8.5603 mm D10 =0.4106 mm
0.51n 12.50 53
T 550 5 Cu =48.604 Cc =0.322
#4 4.75 43 Classification
#10 2.00 32 ASTM Poorly graded gravel with sand (GP)
#20 0.85 22
#40 0.42 10
760 0.25 3 AASHTQ Stone Fragments, Gravel and Sand
#100 0.15 1 (A-1-a (0))
#200 0.075 1 ——
Sample/Test Description
Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---
J-11
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Client: US Army Corp of Engineers
Project: Piscataqua River - June 09

Location: NH Project No: GTX-9108
e X §§ ress Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-10 Test Date: 06/22/09 Checked By: jdt

Depth : - Test Id: 154883

Test Comment: —
Sample Description:  Wet, dark olive brown sand with gravel
Sample Comment: Shells noted in sample

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
e 41.0 58.1 0.9
Sieve Name | Sieve Size, | Percent Finer |Spec. Percent| = Complies Coefficients
o Dgs =15.2154 mm D30 =1.3764 mm
1in 25.00 100
0.75mn 19.00 57 P Deo =5.0982 mm D15 =0.8725 mm
0.5 in 12.50 74 D50 =2.9792 mm D10=0.5538 mm
0.375in 9.50 69
e 758 5 Cu =9.206 Cc =0.671
#10 2.00 42 Classification
#20 0.85 3 ASTM Poorly graded sand with gravel (SP)
#40 0.42 7
#60 0.25 7
#100 015 1 AASHTO Stone Fragments, Gravel and Sand
#200 0.075 1 (A-1i-a (0))

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD
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Testing

express

a subsidiary of Geocomp Corporation

Client: US Army Corp of Engineers

Project: Piscataqua River - June 09

Location: NH Project No: GTX-9108
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:S-11 Test Date: 06/22/09 Checked By: jdt

Depth : - Test Id: 154884

Test Comment: ---
Sample Description:  Wet, dark olive brown sand with silt
Sample Comment: ---

printed 6/25/2009 7:04:14 AM

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
e — 92.9 7.1
Sieve Name Sieve Size, | Percent Finer | Spec. Percent Complies Coefficients
i Dgs5 =0.3489 mm D30 =0.1687 mm
#4 4.75 100
#10 300 160 D60 =0.2368 mm Di15=0.1164 mm
#20 0.85 100 D50=0.2115 mm D10=0.0882 mm
#40 0.42 97
760 0.25 &5 Cu =2.685 Cc =1.363
#100 0.15 20 Classification
#200 0.075 7 ASTM N/A
AASHTO Fine Sand (A-3 (0))
Sample/Test Description
Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---
J-13




Client: US Army Corp of Engineers
Project: Piscataqua River - June 09

plesti

) Location: NH Project No: GTX-9108
eX § ress Boring ID: -~~~ Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-12 Test Date: 06/22/09 Checked By: jdt

Depth : -— Test Id: 154885

Test Comment: -—
Sample Description:  Wet, very dark gray gravel with sand
Sample Comment: Shells noted in sample
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
e 67.0 31.0 2.0
Sieve Name | Sieve Size, | Percent Finer | Spec. Percent ! Complies Coefficients
mim _—
Dgs =24.6808 mm D30 =3.0356 mm
1.5in 37.50 100
1in 35.00 85 Dgo =14.5506 mm D15=0.3163 mm
0.751n 19.00 77 D5g=12.4663 mm D10=0.2261 mm
0.5in 12.50 50
e 550 e Cu =64.355 Ce =2.801
#4 4.75 33 Classification
#10 2.00 27 ASTM Well-graded gravel with sand (GW)
#20 0.85 24
#40 0.42 19
760 05% T AASHTO Stone Fragments, Gravel and Sand
#100 0.15 7 (A-1-a (0))
#200 0.075 2 ————
Sample/Test Description
Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---
J-14
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Client: US Army Corp of Engineers

§%§%§§%% Project: Piscataqua River - June 09
Location: NH Project No: GTX-9108
eXx p ress Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-14 Test Date: 06/22/09 Checked By: jdt
Depth : —— Test Id: 154886

Test Comment: -
Sample Description:  Moist, dark olive brown sand
Sample Comment: -

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 11.8 85.4 2.8
Sieve Name | Sieve Size, | Percent Finer | Spec. Percent | = Complies Coefficients
mm et e
Dg5=3.3648 mm D30=0.3189 mm
0.75in 19.00 100
05in 12.50 54 Ds0 =0.6857 mm D15=0.2123 mm
0.375in 950 94 Dsg =0.5198 mm D10=0.1748 mm
#4 4.75 88
=70 556 5 Cu =3.923 Cc =0.848
#20 0.85 68 Classification
F40 642 43 ASTM Poorly graded sand (SP)
#60 0.25 19
#100 0.15 6
#3500 G55 3 AASHTQ Stone Fragments, Gravel and Sand
(A-1-b (0))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

J-15
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Client: US Army Corp of Engineers

Project: Piscataqua River - June 09

Location: NH Project No: GTX-9108
express Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-15 Test Date: 06/22/09 Checked By: jdt

Depth : - Test 1d: 154887

Test Comment: -
Sample Description: Wet, dark olive brown gravel with sand
Sample Comment: Shells noted in sample

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 82.1 16.9 1.0
Sieve Name | Sieve Size, | Percent Finer |Spec. Percent| = Complies Coefficients
b Dgs =22.5610 mm D30 =13.5702 mm
1lin 25.00 100
0.75in 15.00 80 Dso=19.0132 mm D15 =0.6966 mm
05in 12.50 2 Ds5g =16.9966 mm D10=0.3136 mm
0.375in 9.50 22
e r T3 5 Cu =60.629 Cc =30.885
#10 2.00 17 Classification
730 0.85 16 ASTM Poorly graded gravel with sand (GP)
#40 0.42 13
#60 0.25 7
#1060 KT 5 AASHTO Stone Fragments, Gravel and Sand
#200 0.075 1 (A-1-a (0))

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

J-16
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Client: US Army Corp of Engineers
Project: Piscataqua River - June 09
) Location: NH Project No: GTX-9108
ex 23 ress Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-16 Test Date: 06/22/09 Checked By: jdt
Depth : - Test Id: 154888
Test Comment: -
Sample Description:  Wet, dark olive brown sand with silt
Sample Comment: -

printed 6/25/2009 7:05:21 AM

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
-— 0.8 90.2 9.0
Sieve Name | Sieve I_ﬁize, Percent Finer | Spec. Percent| Complies Coefficients
- Dgs =0.3729 mm D30=0.1732 mm
0.375 in 9.50 100
#4 3.75 99 Dso =0.2400 mm Di15=0.1284 mm
#10 2.00 98 Dsp=0.2153 mm D10 =0.0823 mm
#20 0.85 97
=5 ot - Cu =2.916 Cc =1.519
#60 0.25 64 Classification
#100 0.15 i7 ASTM N/A
#200 0.075 9
AASHTO Fine Sand (A-3 (0))
Sample/Test Description
Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---
J-17




Client: US Army Corp of Engineers

» 1 Project: Piscataqua River - June 09
lesting Grx-9108

Location: NH Project No:
express Boring ID: ~-- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-17 Test Date: 06/22/09 Checked By: jdt

Depth : --- Test Id: 154889

Test Comment: --=
Sample Description: Moist, dark olive brown sand with silt
Sample Comment: -

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
-— 57 834 10.9
Sieve Name | Sieve Size, | Percent Finer | Spec. Percent ! Complies Coefficients
mm -
Dgs =0.7262 mm D30 =0.2099 mm
0.75in 19.00 100
65in 1356 58 Deo =0.3296 mm D15=0.1534 mm
0375 in S50 % D50 =0.2900 mm D10 =0.0604 mm
#4 475 5%
=10 =50 55 Cu =5.457 Ce =2.213
#20 0.85 86 Classification
#40 0.42 £ ASTM N/A
#60 0.25 38
#100 0.15 4
#200 0.075 11 AASHTO Sl]ty Grave' and Sand (A‘2“4 (O))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

J-18
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Client: US Army Corp of Engineers

Project: Piscataqua River - June 09
! Location: NH Project No: GTX-9108
eXx ? ress Boring ID: ~-- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-18 Test Date: 06/22/09 Checked By: jdt
Depth : - Test Id: 154890

Test Comment: -
Sample Description:  Moist, dark olive brown sand with gravel
Sample Comment: Shells noted in sample

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 36.8 61.5 1.7
Sieve Name | Sieve Size, | Percent Finer | Spec. Percent| ' Complies Coefficients
o Dg5 =13.4883 mm D30=0.3298 mm
0.75 in 19.00 100
05 n 1350 ) Deo =3.5878 mm D15=0.2172 mm
0.375 in 9:50 s D50 =0.8618 mm D10 =0.1828 mm
#a 4.75 63
15 550 5 Cy =19.627 Cc =0.166
#20 .85 50 Clasgsification
#40 0.42 20 ASTM Poorly graded sand with gravel (SP)
#60 0.25 19
#100 0.15 4
500 8078 3 AASHTO Stone Fragments, Gravel and Sand
(A-1-b (0))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

J-19
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express

a subsidiary of Geocomp Corporation

olesting

Client: US Army Corp of Engineers

Project: Piscataqua River - June 09

Location: NH Project No: GTX-9108
Boring ID: --- Sample Type: bag Tested By: jbr

Sample ID:S-19 Test Date: 06/22/09 Checked By: jdt

Depth : - Test Id: 154891

Test Comment:
Sample Description:
Sample Comment:

Wet, dark olive brown gravel with silt and sand
Shells noted in sample

printed 6/25/2009 7:06:17 AM

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
60.9 33.5 5.6
Sieve Name Sieve Size; | Percent Finer | Spec. Percent| : Complies Coefficients
s Dgs =21.5542 mm Dso=3.1741 mm
1in 25.00 100
G751 19.00 73 Dsp =9.3756 mm Di5=1.1652 mm
05in 12.50 70 Dsp =6.7664 mm D10 =0.5275 mm
0.375in 9.50 60
#4 o = Cu =17.774 Cc =2.037
#10 2.00 20 Classification
#20 0.85 12 ASTM N/A
#40 0.42 =]
#60 0.25 7
#100 0.15 3 AASHTQ Stone Fragments, Gravel and Sand
#200 06.075 3 (A-1-a (0))
Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD
J-20




Client: US Army Corp of Engineers

Project: Piscataqua River - June 09

Location: NH Project No: GTX-9108
ex @ ress Boring ID: --- Sample Type: bag Tested By: jbr
a subsidiary of Geocomp Corporation Sample ID:S-21 Test Date: 06/22/09 Checked By: jdt

Depth : e Test Id: 154893

Test Comment: -
Sample Description:  Wet, dark olive brown silty sand
Sample Comment: -

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 3.1 78.4 18.5
Sieve 'Name Sieve Size, | Percent Finer/|Spec. Percent Complies Coefficients
e Dg5=0.3914 mm D30=0.1336 mm
0.375 in 9.50 100
#4 775 57 Dsp =0.2349 mm D15 =N/A
#10 2.00 % D50 =0.1998 mm Dio=N/A
#20 0.85 54
F40 0.42 9 Cu =N/A Cc =N/A
#60 0.25 64 Classification
%160 0.15 32 ASTM N/A
#2300 0.075 )

AASHTO Silty Gravel and Sand (A-2-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

J-21
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Client: US Army Corp of Engineers
= Project: Piscataqua River - June 09
?@gi%%%@ GTX-9108

Location: NH Project No:
ex §3 ress Boring ID: --- Sample Type: bag Tested By: jbr
8 subsidiary of Geocomp Corporation Sample ID:5-22 Test Date: 06/22/09 Checked By: jdt
Depth : -—- Test Id: 154892

Test Comment: -
Sample Description: Wet, dark olive brown sand with silt
Sample Comment: -
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 55 87.0 7.5
Sieve Name Sieve Size, |'Percent Finer | Spec. Percent Complies Coefficients
mm ——
Dg5 =0.4115 mm D30 =0.1877 mm
0.75in 19.00 100
05m 12.50 9% Dsg =0.2892 mm D15 =0.1509 mm
0.375in 950 %6 Dsp =0.2512 mm D10 =0.0955 mm
#4 4.75 95
55 500 3 Cu =3.028 Cec =1.276
#20 0.85 92 Classification
#40 0.42 87 ASTM N/A
#60 0.25 50
#100 0.15 15
#200 0.075 ] AASHTO Fine Sand (A-3 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

J-22
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Geolesting

express
WARRANTY and LIABILITY

GeoTesting Express (GTX) warrants that all tests it performs are run in general accordance with the specified test procedures and accepted industry practice.
GTX will correct or repeat any test that does not comply with this warranty. GTX has no specific knowledge as to conditioning, origin, sampling procedure or
intended use of the material.

GTX may report engineering parameters that require us to interpret the test data. Such parameters are determined using accepted engineering procedures.
However, GTX does not warrant that these parameters accurately reflect the true engineering properties of the in situ material. Responsibility for interpretation
and use of the test data and these parameters for engineering and/or construction purposes rests solely with the user and not with GTX or any of its employees.

GTX’s liability will be limited to correcting or repeating a test which fails our warranty. GTX’s liability for damages to the Purchaser of testing services for any
cause whatsoever shall be limited to the amount GTX received for the testing services. GTX will not be liable for any damages, or for any lost benefits or other
consequential damages resulting from the use of these test results, even if GTX has been advised of the possibility of such damages. GTX will not be
responsible for any liability of the Purchaser to any third party.

Commonly Used Symbols

A pore pressure parameter for Ac; — Ao, T t?mperature
B pore pressure parameter for Acs t time )
CIU isotropically consolidated undrained triaxial shear test U, UC unconﬁm?d compression tes'f )
CR compression ratio for one dimensional consolidation UU,Q  unconsolidated undrained triaxial test
C. coefficient of curvature, (Dso)> / (D} X Do) Ua pore gas pressure
Cy coefficient of uniformity, Deo/Do Ue €XCess pore water pressure
C. compression index for one dimensional consolidation U, Uy pore water pressure
Cq coefficient of secondary compression v total volume
c, coefficient of consolidation Ve volume of gas
c cohesion intercept for total stresses \£ volume of 501_1dS
¢ cohesion intercept for effective stresses vy volume of voids
D diameter of specimen Vy yqll.lme of water
Dio diameter at which 10% of soil is finer Vo initial volume
Dis diameter at which 15% of soil is finer v velocnty.
D3 diameter at which 30% of soil is finer w tota}l weight )
Dso diameter at which 50% of soil is finer W weight of solids
Deo diameter at which 60% of soil is finer W weight of water
Dss diameter at which 85% of soil is finer w water content
dsp displacement for 50% consolidation We water content at consolidation
dog displacement for 90% consolidation We ﬁna! W{lte_r content
dioo displacement for 100% consolidation Wi liquid limit
E Young’s modulus Wy natural water content
e void ratio W, plastic limit
Ce void ratio after consolidation Wy shrinkage limit
€, initial void ratio Wo, Wi initial water content
G shear modulus a slope of g versus pg
G; specific gravity of soil particles o slope of ge versus py’
H height of specimen Tt total unit weight
PI plasticity index Ya dry unit weight
i gradient s unit weight of solids
K, lateral stress ratio for one dimensional strain Yw unit weight of water
k permeability € strain
LI Liquidity Index Evol volume strain
m, coefficient of volume change &, 8  horizontal strain, vertical strain
n porosity 3 Poisson’s ratio, also viscosity
PI plasticity index 9 normal stress
P, preconsolidation pressure o effective normal stress
p (01+03)/2,(0,+0y)/2 o, 6’ consolidation stress in isotropic stress system
p’ (6’1+06°5)/2,(c’,+067)/2 Oh G'»  horizontal normal stress
P p’ at consolidation oy, 6’y  vertical normal stress
Q quantity of flow (o} major principal stress
q (01.05)/2 o, intermediate principal stress
e q at failure [ minor principal stress
9o» Qi initial q T shear stress
Qe q at consolidation 0] friction angle based on total stresses
S degree of saturation o’ friction angle based on effective stresses
SL shrinkage limit o’ residual friction angle
.Sy undrained shear strength Pure ¢ for ultimate strength

T time factor for consolidation J-25
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Client: US Army Corp of Engineers

Project: Navigation Improvement

Location: Portsmouth, NH Project No: GTX-8193
e X p ress Boring ID: B-1 Sample Type: jar Tested By: ap
a subsidiary of Geccomp Corporation Sample ID:J-5 Test Date: 05/09/08 Checked By: jdt

Depth : 20.0-22.0 ft Test Id: 130435

Test Comment: -—-
Sample Description:  Moist, yellowish brown sand with silt
Sample Comment: -——

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 1.5 89.9 8.6
Sieve Name | Sieve Size, |Percent Finer | Spec. Percent| Complies Coefficients
m Dgs =0.3972 mm D30=0.1578 mm
0.375in 9.50 100
74 775 %8 D60 =0.2474 mm D15 =0.0960 mm
#10 2.00 %8 Dsp =0.2130 mm D10=0.0792 mm
#20 0.85 96
Fr A3 5 Cuy =3.124 Cc =1.271
#60 0.25 61 Classification
#100 0.15 27 ASTM N/A
#200 0.075 9

AASHTO Fine Sand (A-3 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD

J-27
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Client: US Army Corp of Engineers
Project: Navigation Improvement

Location: Portsmouth, NH Project No: GTX-8193
€X Q ress Boring ID: B-2 Sample Type: jar Tested By: ap
& subsidiary of Geotomp Corporation Sample ID:1-3 Test Date: 05/09/08 Checked By: jdt

Depth : 10.0-12.0 ft Test Id: 130436

Test Comment: ——
Sample Description:  Moist, dark yellowish brown sand with silt
Sample Comment: -

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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10-- i i -od 1 H H H
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0t t it . f ikt et i
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 1.0 90.4 8.6
Sieve Name | Sieve Size, | Percent Finer |Spec. Percent| Complies Coefficients
- ' Dgs=1.0078 mm D30 =0.2501 mm
0.375 in 9.50 100
# 775 55 Dso=0.5115 mm D15 =0.1409 mm
#10 200 %8 Dso =0.4047 mm D10 =0.0860 mm
#30 0.85 7]
P Y = Cu =5.948 Cc =1.422
#60 0.25 30 Classification
#100 0.15 16 ASTM N/A
#2060 0.075 5

AASHTO Fine Sand (A-3 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD

J-28
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express

a subsidiary of Geocomp Corporation

Client: US Army Corp of Engineers

Project: Navigation Improvement

Location: Portsmouth, NH Project No: GTX-8193
Boring ID: B-4 Sample Type: jar Tested By: ap

Sample ID:]-3 Test Date: 05/09/08 Checked By: jdt

Depth : 15.0-17.0 ft Test Id: 130437

Test Comment:
Sample Description:
Sample Comment:

Moist, dark yellowish brown silty sand

printed 5/12/2008 12:22:10 PM

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
-— 1.7 83.8 14.5
Sieve Name | Sieve Size, | Percent Finer Spec. Percent| Complies Coefficients
- Dgs =0.7618 mm D30=0.1664 mm
0.375in 9.50 100
7 775 58 D60 =0.3327 mm D15=0.0772 mm
#10 2.00 %6 Dsg =0.2637 mm D10=0.0461 mm
#20 0.85 88
#40 043 71 Cu =N/A Cc =N/A
#60 0.25 78 Classification
#100 0.15 25 ASTM N/A
#200 0.075 15
oo Particle Size (mm) Percent Finer Spec. Percent Complies
" 00365 3 AASHTO Silty Gravel and Sand (A-2-4 (0))
- 0.0223 7
0.0134 3 m—
XS = Sample/Test Description
ST 7 Sand/Gravel Particle Shape : ROUNDED
- 0.0048 2 Sand/Gravel Hardness : HARD
0.0034 2
0.0015 0
J-29




Client: US Army Corp of Engineers

Project: Navigation Improvement

Location: Portsmouth, NH Project No: GTX-8193
eX §3’ ress Boring ID: B-5 Sample Type: jar Tested By: ap
a subsidiary of Geocomp Corporation Sample ID:J-1 Test Date: 05/12/08 Checked By: jdt

Depth: 0-2.0ft Test Id: 130438

Test Comment: ——-

Sample Description:  Moist, dark grayish brown clay

Sample Comment: --=

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

printed 5/12/2008 12:22:32 PM
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ot ; et a8 byt T =
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 0.0 57 94.3
Sieve Name | Sieve Size, | Percent Finer | Spec. Percent| Complies Coefficients
o Dgs =0.0460 mm D30 =N/A
#4 4.75 100
#10 3700 100 Dso =0.0131 mm Di5=N/A
#20 085 100 Dsp =0.0069 mm Dio=N/A
#40 0.42 E3)
#60 535 % Cu_=N/A Ce =N/A
#100 0.15 97 Classification
#3200 0.075 53 ASTM lean clay (CL)
et Particle Size (mm)| : Percent Finer Spec. Percent Complies
0.0294 77
- 0.0190 6 AASHTO Clayey Soils (A-6 (18))
- 0.0115 58
- 0.0082 53 —
50055 e Sample/Test Description
. Sand/Gravel Particle Shape : ROUNDED
0.0043 42
0.0030 37 Sand/Gravel Hardness : HARD
= 0.0013 31
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Client: US Army Corp of Engineers

Project: Navigation Improvement
: Location:  Portsmouth, NH Project No: GTX-8193
ex pr ess Boring ID: B-5 Sample Type: jar Tested By: ap
a subsidiary of Geocomp Corporation Sample ID:J-1 Test Date: 05/09/08 Checked By: jdt

Depth: 0-2.0ft Test Id: 130455

Test Comment: ---
Sample Description:  Moist, dark grayish brown clay
Sample Comment: —--

Atterberg Limits - ASTM D 4318-05

Plasticity Chart

60

..... [ Y A N

CH ar OH

i
o

Plasticity Index
W
S

N
o

107

3 ] : ; . ., X . . .
6] t + t t t + t + t t + t + t t

0 10 20 30 40 50 60 70 80 90 100
Liguid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic = | Plasticity | Liquidity Soil Classification
Moisture Limit . Limit Index Index
; Content,% :

% J-1 B-5 0-2.0 ft 31 35 17 18 1 lean clay (CL)

Sample Prepared using the WET method

1% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilentancy: NONE

Toughness: LOW

J-31
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Client: US Army Corp of Engineers
Project: Navigation Improvement

< Location: Portsmouth, NH Project No: GTX-8193
e X p ress Boring ID: B-5 Sample Type: jar Tested By: ap
a subsidiary of Geocomp Corporation Sample ID:J-3 Test Date: 05/12/08 Checked By: jdt
Depth : 10.0-11.8 ft Test Id: 130439

Test Comment: -
Sample Description:  Moist, olive brown silty sand
Sample Comment: -

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
=
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1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 13.4 451 415
Sieve Name | Sieve Size, |Percent Finer |Spec. Percent| Complies Coefficients
mm I
: ‘ Dg5 =3.7939 mm D30=0.0374 mm
05in 1250 100
0.375 in 550 35 Deo =0.2153 mm D15=0.0096 mm
#4 475 87 Dsg=0.1240 mm D10=0.0048 mm
#10 2.00 80
#20 0.85 75 Cu =N/A Ce =N/A
#40 0.42 71 Classification
#60 0.25 63 ASTM N/A
#100 0.15 53
#200 0.075 a1
Particle Size (mm) | Percent Finer Spec. Percent Complies AASHTO Silty Soils (A-4 (0))
0.0330 28
0.0221 24 —
55155 5 Sample/Test Description
TS = Sand/Gravel Particle Shape : ROUNDED
0.0065 i3 Sand/Gravel Hardness : HARD
0.0047 10
0.0033 7
6.0014 5
1-32
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Client: US Army Corp of Engineers

Project: Navigation Improvement
. Location: Portsmouth, NH Project No: GTX-8193
ex ? ress Boring ID: B-7 Sample Type: jar Tested By: ap
& subsidiary of Geocomp Corporation Sample ID:J-1 Test Date: 05/09/08 Checked By: jdt
Depth : 0-2.0 ft Test Id: 130440

Test Comment: ---
Sample Description:  Moist, light olive brown sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 0.3 89.1 10.6
Sieve Name | Sieve Size, | Percent Finer | Spec, Percent| Complies Coefficients
o Dgs =0.3633 mm D30=0.1363 mm
0.375 in 9.50 100
¥ 375 100 Dso =0.2164 mm D15=0.0858 mm
#10 200 i Dso=0.1888 mm D10 =0.0681 mm
#20 0.85 96
790 575 s Cy =3.178 Ce =1.261
#60 0.25 71 Classification
#100 0.15 33 ASTM N/A
#200 0.075 11
o Particle Size (mm) Percent Finer Spec. Percent Complies
00367 3 AASHTO Silty Gravel and Sand (A-2-4 (0))
--- 0.0237 4
0.0136 2 r o
50055 5 Sample/Test Description
S . Sand/Gravel Particle Shape : ROUNDED
0.0048 1 Sand/Gravel Hardness : HARD
-— 0.0034 1
- 0.0013 0
J-33
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express

a subsidiary of Geocomp Corporation

ti

Client: US Army Corp of Engineers

Project: Navigation Improvement

Location: Portsmouth, NH Project No: GTX-8193
Boring ID: B-7 Sample Type: jar Tested By: ap

Sample ID:J-2 Test Date: 05/09/08 Checked By: jdt

Depth: 5.0-7.0ft Test Id: 130441

Moist, dark yellowish brown silty sand
Removed one 2" rock from sample

Test Comment:
Sample Description:
Sample Comment:

5

printed

/12/2008 12:24:03 PM

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Sitt & Clay Size
e 2.5 84.2 13.3
Sieve Name | Sieve Size, | Percent Finer |Spec. Percent| Complies Coefficients
e Dss =0.9690 mm Ds0=0.1712 mm
0.375in 9.50 100
# 2.75 57 Deo =0.3526 mm D15=0.0833 mm
#10 200 %3 D50 =0.2763 mm D10 =0.0546 mm
#20 0.85 84
#40 0.42 &8 Cu =N/A Cc =N/A
#60 0.25 46 Classification
#100 0.15 24 ASTM N/A
#200 0.075 13
A |'Particle Size (mm) Percent Finer Spec. Percent Complies
. 0.0382 G AASHTO Silty Gravel and Sand (A'2'4 (0))
0.0220 4
0.0133 4
- 50056 3 Sample/Test Description
-~ TS 5 Sand/Gravel Particle Shape : ROUNDED
s 0.0048 1 Sand/Gravel Hardness : HARD
- 0.0034 1
- 0.0015 0
J-34
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Client: US Army Corp of Engineers

express

a subsidiary of Geocomp Corporation

Project: Navigation Improvement

Location: Portsmouth, NH Project No: GTX-8193
Boring ID: B-7 Sample Type: jar Tested By: ap

Sample ID:J-3 Test Date: 05/08/08 Checked By: jdt

Depth : 10.0-12.0 ft Test Id: 130442

Test Comment:
Sample Description:
Sample Comment:

Moist, brown sand with silt and gravel

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

printed 5/12/2008 12:24:25 PM
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1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 16.2 76.5 7.3
Sieve Name | Sieve Size, | Percent Finer |Spec. Percent| Complies Coefficients
mm e
Dg5=6.7302 mm D30=0.2386 mm
Tin 25.00 100
0.75 in 19.00 92 De0=0.6747 mm D15=0.1509 mm
05in 12.50 88 D50 =0.4490 mm D10 =0.0965 mm
0375 550 86
F) T Ty u =6.992 Cec =0.874
#10 2.00 77 Classification
#30 0.85 &6 ASTM N/A
#40 0.42 49
#60 0.25 32
#100 015 5 AASHTO Stone Fragments, Gravel and Sand
#200 0.075 7 (A-1-b (0))
Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED
Sand/Gravel Hardness : HARD
J-35




Client: US Army Corp of Engineers
Project: Navigation Improvement

t

: Location: Portsmouth, NH ) Project No: GTX-8193
exX @ ress Boring ID: B-8 Sample Type: jar Tested By: ap
a subsidiary of Geocomp Corporation Sample ID:J-1 Test Date: 05/09/08 Checked By: jdt
Depth : 0-2.0ft Test Id: 130443

Test Comment: -
Sample Description:  Moist, very dark grayish brown sand with silt
Sample Comment: Removed one 2" rock from sample
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 13.5 76.5 10.0
Sieve Name | Sieve Size, | Percent Finer |Spec. Percent| Complies Coefficients
mm , -
g Dgs =4.0582 mm D30=0.1688 mm
0.75in 19.00 100
G5 12.50 5 Do =0.4148 mm D15=0.0938 mm
0.375 in 950 ot Dso =0.2970 mm D10=0.0751 mm
7 475 86
715 556 =5 u =5.523 Cc =0.915
#20 0.85 71 Classification
#40 0.42 61 ASTM N/A
#60 0.25 a5
#100 0.15 26
#300 0,675 0 AASHTO Fine Sand (A-3 (0))
s Particle Size (mm) Percent Finer Spec. Percent Complies
0.0360 5 m—
50535 y: Sample/Test Description
ST . Sand/Gravel Particle Shape : ROUNDED
0.0096 pl Sand/Gravel Hardness : HARD
6.0068 3
6.0048 T
06.0034 T
0.0014 0
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Client: US Army Corp of Engineers

Project: Navigation Improvement

Location: Portsmouth, NH Project No: GTX-8193
ex § ress Boring ID: B-8 Sample Type: jar Tested By: ap
a subsidiary of Geocomp Corporation Sample ID:3-2 Test Date: 05/09/08 Checked By: jdt

Depth : 5.0-7.0 ft Test Id: 130444

Test Comment: --=

Sample Description:  Moist, brown and gray sand with silt and gravel

Sample Comment: -

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 19.4 74.9 5.7
Sieve Name | Sieve Size, | Percent Finer | Spec. Percent| Complies Coefficients
m Dg5 =5.6893 mm D30=0.9707 mm
05in 12.50 100
0.375in 550 58 De0 =2.5922 mm D15 =0.4589 mm
#4 475 8l D5p=1.9210 mm Di0=0.2821 mm
#10 2.00 51
=5 S 5 Cuy =9.189 Ce =1.289
#40 0.42 14 Classification
#60 0.25 ] ASTM N/A
#100 .15 7
#3200 0.075 6
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AASHTO Stone Fragments, Gravel and Sand
(A-1-b (0))

Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD
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