US ARMY CORPS
OF ENGINEERS
New England District

1 Contract No. DACW33-03-D-004

" Delivery Order No. 05

November 2004

Final Survey/Data Report

Boston Harbor Deep Draft Navigation
Improvement Project

Biological Resource Surveys
Benthic Infauna Collection Survey




FINAL SURVEY/DATA REPORT

BOSTON HARBOR DEEP DRAFT NAVIGATION IMPROVEMENT PROJECT
BIOLOGICAL RESOURCE SURVEYS

BENTHIC INFAUNA COLLECTION SURVEY

Contract Number DACW33-03-D-004
Delivery Order No. 05

To:

U.S. Army Corps of Engineers
North Atlantic Division
New England District
696 Virginia Road
Concord, MA 01742-2751

Prepared by:
Battelle
397 Washington Street

Duxbury, MA 02332
(781) 934-0571

November 2004

Battelle

The Business of Innovation



Final Benthic Infauna Collection Survey Report November 2004
Boston Harbor Biological Resources Surveys Page i

TABLE OF CONTENTS

1.0 INTRODUCTION ....ooiiiiiiiieieeieit ettt ettt st ae st sseesaessaesseensessaesseensessaenseensens 1
2.0 METHODS ...ttt et ettt ettt et s ae e bt e e s st e bt et e e aeenaeenne e 1
2.1 GIab SAMPLING ...oveiviiiiiiiie ettt sttt enee e 1

2.2 PIrOCESSING ...veeeiiieeiie et ettt e et e e et e e et e e st eeenbeeennseeeans 2

2.2.1  Infaunal SAmPIEs.......ccceviiriiiiniiieieee e 2

2.2.2  Grain Size and TOC SampPIEs .......ccoveeiiiiiiiiiieriieeieerie e eve e 2

23 Grain Size and TOC ANALYSES .....cc.eerueeiiriiniiiieeiereete ettt 3

2.4 DEVIALIONS ..ueeiniiiiiiieiieeiee ettt ettt ettt et ettt et e b e st e eae e 3

3.0 SURVEY CHRONOLOGY ....oooiiiitiiiieiieiieieeiiesteste et saeeaesseesseensesseeseensessaensesnsesssensennns 3
4.0  SURVEY RESULTS ..ottt ettt sttt ettt ettt et ae et e 4
4.1 Grab Sample Collection Information.............cecevieviiiiniiniinnenieneccesecceeen 4

4.2 Grain Size and TOC RESUILS ........ccueeriiiiiriiiiiiieieieeee e 6

5.0 PROBLEMS EXPERIENCED, ACTIONS TAKEN, AND RECOMMENDATIONS....... 7
5.1 TECNICAL. ...ttt sttt 7

6.0  REFERENCES........c oottt ettt sttt et b e esaenseesaeeneeseeneenns 7

LIST OF TABLES
Table 1. Survey Personnel for Sediment SAMpPIling ............cccveeiierieiiiienieeiieeeee e 1
Table 2. Benthic Infauna Station Coordinates ...........cccueeuierieiiiienieeiieee e e 4
Table 3. ReSults 0f TOC ANALYSES......ccciiiiiiiiieiiieiieeeieeiee ettt ere bt e sreesreeseseesbeessseeseessseeseessnas 6
Table 4. Results of Grain Size ANALYSES.......cccecvieiiriiririinieieeteneee ettt 6
LIST OF FIGURES
Figure 1. Benthic Sampling ATEaS .........coouiriiriiiiiiriiieiectere ettt 8
Figure 2. Benthic Stations, Magnolia ........c..cccueeviieiiieiiienieeieeeie ettt see e e seae e 9
Figure 3. Benthic Stations, Nahant Bay.........cccccoceoviiiiiiiiiiiiiicceccceeeeeceee 10
Figure 4. Benthic Stations, Broad SoUnd............c.ccccuieiiiiiiiiiieniieieeeieee e 11
Figure 5. Benthic Stations, Massachusetts Bay ..........ccccooiriiniiiiniiniiicccceceeeee 12
Figure 6. Benthic Stations, Nantasket ROAdS..........ccoeoviiriiiiiiiiiiiiiecieeieee e 13
APPENDICES

Appendix 1. Field Station Logs
Appendix 2. Chain of Custody Logs
Appendix 3. Results of Grain Size and TOC Analyses



Final Benthic Infauna Collection Survey Report
Boston Harbor Biological Resources Surveys

November 2004
Page 1

1.0 INTRODUCTION

On September 16 and 17, 2004 sediment grab sampling was conducted at 15 stations within five
areas in and around Boston Harbor, MA. The five areas have been proposed for hard bottom
habitat creation by the U. S. Army Corps of Engineers, New England District (USACE). The
survey information will be used in conjunction with a sidescan survey and a sediment profile
imaging (SPI) survey to describe the benthic community. The R/V Agquamonitor, owned and
operated by Battelle Memorial Institute, served as a sampling platform for the survey. Mr.
Robert Ryder captained the vessel. Survey personnel are shown in Table 1.

Table 1. Survey Personnel for Sediment Sampling.

Activity: | Sediment Collection Survey | Sediment Collection Survey
Date: September 16, 2004 September 17, 2004
Physical Oceanographer C. Gagnon C. Gagnon
Facilities Engineer M. Fitzpatrick M. Fitzpatrick
Marine Benthic Ecologist L. Short L. Short
Marine Benthic Ecologist J. Fahey J. Fahey
Marine Benthic Ecologist T. Barber
Boat Operator R. Ryder R. Ryder

This survey report describes the activities conducted during sampling and provides a synopsis of
some preliminary observations from the survey. Figures 1 — 6 show actual sample collection
locations. A description of survey methods is provided in Section 2. A chronological summary
of survey activities for sediment sampling is provided in Section 3. Preliminary survey results
are provided in Section 4. A description of survey problems and corrective actions, and

recommendations for future surveys, can be found in Section 5.

2.0 METHODS

This survey involved collecting benthic infauna samples. Results will be used to (a) determine
whether there are differences in benthic community and/or habitat parameters between sites, (b)
determine whether there are differences in benthic community and/or habitat parameters
associated with differences in grain size of the substrate, and (c) determine which sites are
appropriate to support rock rubble by determining the surface and underlying sediment type.
Ultimately this data will be used to rank sites for suitability for placement of rock for lobster
habitat enhancement. Details on the survey/sampling methods can be found in the Survey Plan
for Boston Harbor (Battelle, 2004).

2.1  Grab Sampling

Five areas were surveyed in and around Boston Harbor with three stations sampled per area.
Station coordinates were determined based on sidescan work provided by CR Environmental
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(Battelle 2004a) and SPI data collected by Diaz and Daughters (Battelle 2004b) in support of this
project. Based on these surveys, three (3) stations were chosen to represent the range of soft
bottom sediments within each area. At each of these stations sediment was collected for benthic
infauna sample enumeration. Observations for each grab sample include a visual description of
the grain size (e.g., silty sand, presence of gravel, etc.), estimate of apparent Redox Potential
Depth (RPD), presence of surface features such as shells, mats, etc., presence of biota such as
crabs or shellfish, presence of any layering, any problems encountered, and any other descriptive
information noted. One grab sample per station was also collected for grain size and total
organic carbon (TOC) analyses.

2.2 Processing
2.2.1 Infaunal Samples

Samples for infaunal analysis were collected with a 0.04-m” Young-modified van Veen grab
sampler. After the sample was determined to be acceptable and the visual measurements were
recorded, the entire sample was washed with filtered seawater from the sampler into a plastic
bucket positioned beneath the grab. Any sediment adhering to the surface of the ruler after depth
measurements were obtained was also rinsed back into the grab for processing with the
remainder of the sample. Grab samples for infaunal analysis were rinsed with filtered seawater
through 500-um mesh sieves. The samples retained on the screens were transferred to labeled
jars and fixed in 10% formalin [10 parts saturated solution (37-40%) of aqueous formaldehyde to
90 parts sample/seawater]. No sample jar was more than 2 full of sieved sediment so that there
was, at a minimum, an equal volume of 10% formalin/seawater solution overlying the sediment.
One teaspoon of borax was added for each liter of fixed sample to buffer the formalin. The jar
was gently turned around on its side to distribute the borax and formalin evenly throughout the
sample. Sieving technicians initialed the survey log to identify themselves as the sample
processor. Sieves were scrubbed with nylon brushes to remove any clinging material between
samples. In between stations, the 0.04-m? grab sampler was cleaned with soap and water.

2.2.2 Grain Size and TOC Samples

One additional grab sample, as detailed above, was collected at each station. Two subsamples
were taken from each these grab samples for analysis of grain size and total organic carbon
(TOC). After the grab sample was deemed acceptable and the visual measurements were
recorded, the overlying water was siphoned from the grab. The top two centimeters of sediment
were removed with a Kynar-coated scoop and homogenized in a clean, glass bowl. The
sediment was divided between two subsample containers and refrigerated (grain size, ~4°C) or
frozen (TOC).

Station Logs for this study are provided in Appendix 1. Chain of Custody Logs are provided in
Appendix 2.
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2.3  Grain Size and TOC Analyses

Sediment samples for grain size and TOC analysis were collected from 15 stations. Grain size
and TOC analyses were performed at Applied Marine Sciences (AMS) in League City, TX.
Grain size samples were analyzed according to method National Oceanic and Atmospheric
Administration (NOAA) EMAP protocol (NOAA 1993). TOC samples were analyzed according
to EPA Method 9060. Original data sheets and quality control results are provided in

Appendix 3.

2.4  Deviations
No deviations from the survey plan or proposed methods occurred.

3.0 SURVEY CHRONOLOGY

Note: All times are recorded as Eastern Daylight Time
Sediment Collection Survey: Thursday, September 16, 2004

0704  Perform navigation check. Depart for station MB1.

0750  Arrive station MB1: collect 4 good grabs. Proceed to station MB4.

0842  Arrive station MB4: collect 6 grabs (2 unacceptable). Proceed to station MB7.

0922  Arrive station MB7: collect 6 grabs (2 unacceptable). Proceed to station MAI.

1110  Arrive station MAT1: collect 6 grabs (2 unacceptable). Proceed to station MA3.

1149  Arrive station MA3: collect 4 good grabs. Proceed to station MA7.

1217  Arrive station MA7: collect 4 good grabs. Aquamonitor developing steering
problems. Proceed to station NR2.

1406  Arrive station NR2: collect 5 grabs (1 unacceptable). Proceed to station NR4.

1439  Arrive station NR4: collect 4 good grabs. Proceed to station NR7.

1502  Arrive station NR7: collect 4 good grabs. Proceed to Hewitts Cove Marina.

1545  Arrive Hewitts Cove. Perform navigation check.

Sediment Collection Survey: Friday, September 17, 2004

0930 Perform navigation check. Depart for station NB3. Late start due to repairs
needed on Aquamonitor steering system.

1035  Arrive station NB3: collect 4 good grabs. Proceed to station NBS.

1058  Arrive station NBS5: collect 4 good grabs. Proceed to station NB7.

1121  Arrive station NB7: collect 4 good grabs. Proceed to station BR1.

1200  Arrive station BR1: collect 6 grabs (2 unacceptable). Proceed to station BR3.

1238  Arrive station BR3: collect 6 grabs (2 unacceptable). Proceed to station BR6.

1316  Arrive station BR6: collect 5 grabs (1 unacceptable). Survey complete. Proceed to
Hewitts Cove Marina.

1440  Arrive Hewitts Cove. Perform navigation check.



Final Benthic Infauna Collection Survey Report November 2004
Boston Harbor Biological Resources Surveys Page 4

4.0 SURVEY RESULTS

4.1 Grab Sample Collection Information

Sediment samples were collected at 15 planned locations in and around Boston Harbor. Three
separate grabs were collected for benthic infauna analyses and one grab was collected for
sediment analyses. Sampling was completed in two days. Station coordinates are provided in
Table 2. The date, time and location were recorded and linked to a specific sample ID.

Table 2. Benthic Infauna Station Coordinates.

Site Station ID | Sample ID | Longitude | Latitude Sample/Date/Time D(eIE;h
Broad Sound |BRI 11D41068 -70.9050 42.4070 09/17/2004 12:09:05 26.20
BR1 11D41069 -70.9047 42.4069 09/17/2004 12:15:24 26.50
BR1 11D4106B -70.9046 42.4070 09/17/2004 12:25:12 26.50
BR1 11D4106C -70.9047 42.4070 09/17/2004 12:31:30 26.70
BR3 11D41071 -70.8926 42.4086 09/17/2004 12:47:04 29.60
BR3 11D41072 -70.8927 42.4085 09/17/2004 12:53:04 29.50
BR3 11D41073 -70.8927 42.4085 09/17/2004 12:59:18 29.50
BR3 11D41076 -70.8924 42.4085 09/17/2004 13:09:27 29.60
BR6 11D4107B -70.8940 42.3964 09/17/2004 13:25:42 28.20
BR6 11D4107C -70.8940 42.3964 09/17/2004 13:31:32 28.20
BR6 11D4107D -70.8942 42.3964 09/17/2004 13:38:12 28.20
BR6 11D4107E -70.8939 42.3964 09/17/2004 13:43:54 28.00
Magnolia MAI1 11D41023 -70.7510 42.5649 09/16/2004 11:17:41 18.70
MA1 11D41026 -70.7510 42.5650 09/16/2004 11:31:00 18.90
MA1 11D41027 -70.7510 42.5652 09/16/2004 11:36:57 18.50
MA1 11D41028 -70.7511 42.5651 09/16/2004 11:41:55 18.70
MA3 11D4102C -70.7525 42.5560 09/16/2004 11:52:53 25.50
MA3 11D4102D -70.7525 42.5561 09/16/2004 11:58:28 25.50
MA3 11D4102E -70.7524 42.5559 09/16/2004 12:04:43 25.60
MA3 11D4102F -70.7524 42.5561 09/16/2004 12:10:20 25.50
MA7 11D41033 -70.7390 42.5532 09/16/2004 12:19:31 30.40
MA7 11D41034 -70.7391 42.5533 09/16/2004 12:26:04 30.50
MA7 11D41035 -70.7392 42.5532 09/16/2004 12:32:04 30.50
MA7 11D41036 -70.7390 42.5532 09/16/2004 12:38:06 30.50
Mass Bay MB1 11D41003 -70.8201 42.3477 09/16/2004 7:57:49 31.90
MBI 11D41004 -70.8201 42.3477 09/16/2004 8:08:47 32.00
MBI1 11D41006 -70.8200 42.3476 09/16/2004 8:20:19 31.90
MBI 11D41007 -70.8200 42.3475 09/16/2004 8:28:27 31.80
MB4 11D4100E -70.8159 42.3445 09/16/2004 8:47:27 32.90
MB4 11D41014 -70.8158 42.3443 09/16/2004 9:00:59 33.10
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Site Station ID | Sample ID | Longitude | Latitude Sample/Date/Time D(erg;h
MB4 11D41015 -70.8158 42.3443 09/16/2004 9:07:47 33.30
MB4 11D41016 -70.8158 42.3444 09/16/2004 9:13:55 33.30
MB7 11D4101C -70.8035 42.3432 09/16/2004 9:34:48 35.20
MB7 11D4101D -70.8032 42.3432 09/16/2004 9:41:39 35.30
MB7 11D4101E -70.8035 42.3433 09/16/2004 9:48:02 35.30
MB7 11D4101F -70.8034 42.3433 09/16/2004 9:56:01 35.30
Nahant Bay NB3 11D41052 -70.9138 42.4503 09/17/2004 10:36:53 10.40
NB3 11D41053 -70.9137 42.4503 09/17/2004 10:42:05 10.60
NB3 11D41054 -70.9136 42.4504 09/17/2004 10:46:44 10.60
NB3 11D41055 -70.9136 42.4502 09/17/2004 10:50:39 10.70
NB5 11D41059 -70.8979 42.4435 09/17/2004 11:01:21 22.00
NBS5 11D4105A -70.8979 42.4434 09/17/2004 11:06:59 22.20
NBS 11D4105B -70.8979 42.4434 09/17/2004 11:11:25 22.50
NBS5 11D4105C -70.8979 42.4434 09/17/2004 11:16:21 22.30
NB7 11D41060 -70.8922 42.4473 09/17/2004 11:25:58 23.30
NB7 11D41061 -70.8920 42.4473 09/17/2004 11:32:11 23.60
NB7 11D41062 -70.8922 42.4473 09/17/2004 11:38:20 23.50
NB7 11D41063 -70.8921 42.4472 09/17/2004 11:44:29 23.60
Nantasket NR2 11D4103B -70.9424 42.3104 09/16/2004 14:14:45 11.50
Roads NR2 11D4103C -70.9421|  42.3105|  09/16/2004 14:20:18|  11.20
NR2 11D4103D -70.9422 42.3108 09/16/2004 14:24:53 10.70
NR2 11D4103E -70.9422 42.3107 09/16/2004 14:29:04 10.80
NR4 11D41042 -70.9581 42.2986 09/16/2004 14:40:33 8.80
NR4 11D41043 -70.9583 42.2985 09/16/2004 14:45:04 8.50
NR4 11D41044 -70.9581 42.2985 09/16/2004 14:50:16 8.50
NR4 11D41045 -70.9579 42.2987 09/16/2004 14:55:36 8.80
NR7 11D41049 -70.9626 42.2897 09/16/2004 15:04:36 6.70
NR7 11D4104A -70.9622 42.2896 09/16/2004 15:12:04 6.80
NR7 11D4104B -70.9623 42.2896 09/16/2004 15:17:02 6.60
NR7 11D4104C -70.9624 42.2895 09/16/2004 15:21:45 6.60
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4.2  Grain Size and TOC Results

Tables 3 and 4 summarize the results of the TOC and grain size analyses, respectively. Results
for quality control samples were all within method specific criteria. Appendix 3 contains the
original data sheets for all samples and includes the results of all QC samples.

Table 3. Results of TOC Analyses.

Site Station ID Battelle ID AMS ID ](~§/)0§:
Mass Bay MBI1 11D41007TC1 MB1 20749 0.84
MB4 11D41016TC1 MB4 20750 0.90

MB7 11D4101FTC1 MB7 20751 3.05

Magnolia MA1 11D41028TC1 MA1 20752 0.22
MA3 11D4102FTC1 MA3 20753 0.22

MA7 11D41036TC1 MA7 20754 0.21

Nantasket Roads NR2 11D4103ETC1 NR2 20755 2.31
NR4 11D41045TC1 NR4 20756 1.24

NR7 11D4104CTC1 NR7 20757 2.01

Nahant Bay NB3 11D41055TC1 NB3 20758 0.09
NB5 11D4105CTC1 NBS5 20759 1.16

NB7 11D41063TC1 NB7 20760 0.27

Broad Sound BR1 11D4106CTC1 BR1 20761 0.52
BR3 11D41076TC1 BR3 20762 1.30

BR6 11D4107ETC1 BR6 20763 1.86

Table 4. Results of Grain Size Analyses.

Gravel |V. Cs Sand|Coarse Sand] Medium Fine Sand | V. Fine Sand Silt (5- Clay
Station | (>-1¢) 09 (19 Sand (2¢) &[0 (49 9 | (<89

Site L (%) (%) (Y0) (%) (%) (%) (%) | (%)
Mass Bay MBI 0.25 0.42 1.17 3.54 26.42 25.88 29.34| 12.97
MB4 1.08 0.11 0.41 1.35 12.07 34.19 33.16| 17.64
MB7 0.00 0.05 0.12 2.33 8.13 5.36 42.89| 41.12

Magnolia MAL1 0.05 0.12 0.27 2.77 33.24 52.57 8.94 | 2.04
MA3 0.11 0.04 0.03 0.12 7.79 67.61 21.66| 2.64

MA?7 0.01 0.01 0.08 0.98 6.91 68.64 20.14| 3.23
Nantasket Roads | NR2 0.56 0.20 0.11 0.59 5.33 24.42 35.96 | 32.84
NR4 0.53 0.15 0.78 2.01 12.46 35.40 26.79| 21.89

NR7 0.00 0.25 1.69 2.31 13.39 32.43 29.03| 20.91

Nahant Bay NB3 0.05 0.02 0.27 1.57 19.11 75.61 2.18 | 1.18
NBS 0.00 0.01 0.03 0.24 11.03 45.84 32.75| 10.09

NB7 0.02 0.07 0.05 0.37 20.37 59.18 15.63 | 4.31

Broad Sound BR1 0.00 0.16 0.34 2.10 10.12 48.51 32.20| 6.57
BR3 0.05 0.09 0.25 0.90 7.41 25.03 50.92| 15.35
BR6 0.00 0.08 0.19 0.62 5.84 15.42 53.93| 23.92
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5.0 PROBLEMS EXPERIENCED, ACTIONS TAKEN, AND RECOMMENDATIONS

5.1 Technical

No problems were experienced during the sampling operation

6.0 REFERENCES

Battelle 2004. Survey Plan for Boston Harbor Deep Draft Navigation Improvement Project.
Biological Resource Surveys Task 11D. Revision Number 1.0. September 2004.

Battelle 2004a. Boston Harbor Deep Draft Navigation Improvement Project Biological Resource
Surveys, 11A Sidescan Report. October 2004. Draft.

Battelle 2004b. Boston Harbor Deep Draft Navigation Improvement Project Biological
Resource Surveys, Task 11B Sediment Profile Imaging (SPI) Survey. October 2004. Draft.

NOAA. 1993. Comprehensive descriptions of complementary measurements. Sampling and
Analytical Methods of the National Status and Trends Program, National Benthic Surveillance
and Mussel Watch Projects, 1984-1992 (Volume II). NOAA Technical Memorandum
NOS/ORCA/CMBAD 71. pp II.15 to 11.22.



Final Benthic Infauna Collection Survey Report November 2004
Boston Harbor Biological Resources Surveys Page 8

71°4'0" 71°0'0" 70°56'0" 70°52'0" 70°48'0" 70°44'0"
A\ 1

V.V | \AL 1 \AL 1 \AL 1 \AL 1

v

42°36'0" 42°36'0"

N

LRITZE 2TATES — EAST JCAST
MASEACIILGCTTS

MASSACHUSETTS BAY

42°32'0"
N

42°28'0"
N

@

42°24'0"
N

=

MASSACHUSETLS

42°20'0"
N

42°16'0"
N

71°4'0" 71°0'0" 70°56'0" 70°52'0" 70°48'0" 70°44'0"

W W W W W W

Figure 1. Benthic Sampling Areas.



Final Benthic Infauna Collection Survey Report
Boston Harbor Biological Resources Surveys

November 2004

Page 9

42°34'0"N

42°33'30"N

42°33'0"N

42°32'30"N

70°45l'30"W

70°45'0"W
1

70°44'30"W
1

i)

ainl

2004 Benthic Infauna - Magnolia

@ Benthic Station

0 1,000 2,000

I N
Feet N

U
42°34'0"N

1
42°33'30"N

I
42°33'0"N

|
42°32'30"N

1
70°45'30"W

]
70°45'0"W

]
70°44'30"W

Figure 2. Benthic Stations, Magnolia.



Final Benthic Infauna Collection Survey Report November 2004
Boston Harbor Biological Resources Surveys Page 10
70°54l'30"W 70°54'0"W 70°53'30"W 70°53'0"W
z z
o o
87 B
g g
|
3 3
<7 -8
g g
F
. Egg HDG ‘*r .
o o
&7 50 g
; 36 §
z z
g (1 272 (£
io =1 = io
& 2004 Benthic Infauna - Nahant Bay &
W E H @ Benthic Station
0 1,500 3,000 4,500 A
Feet N
f‘ﬁ | I o PN I : == |
70°54'30"W 70°54'0"W 70°53'30"W 70°53'0"W

Figure 3. Benthic Stations, Nahant Bay.



Final Benthic Infauna Collection Survey Report November 2004
Boston Harbor Biological Resources Surveys Page 11

70°54'30"W 70°54|1'0"W 70°53l'30"W 70°51|3'O"W

42°24'30"N
|
)
42°24'30"N

42°24'0"N
1

)
42°24'0"N

42°23'30"N
|
|
42°23'30"N

’ .

f"'* ?1 2004 Benthic Infauna - Broad Sound
zZ Z
o x @ Benthic Station o
8 ’ D | [F
S * 0 1,000 2,000 3,000 4,000 <

» H W ] Feet [N]

.
1 ; 1 L 1
70°54'30"W 70°54'0"W 70°53'30"W 70°53'0"W

Figure 4. Benthic Stations, Broad Sound.



Final Benthic Infauna Collection Survey Report November 2004

Boston Harbor Biological Resources Surveys Page 12
70°50'0"W 70°49'30"W 70°49'0"W 70°48'30"W 70°48'0"W 70°47'30"W
66 1 1 1 / - 1
z / z
2 TB/ -2
Y 65 by
One-Haif Fathom Ledge g
Zz Zz
o o
N BY
g g
£ z
3 3
S R
g g
£ z
o o
Q Q
g g
£ z
3 3
2 [~ 2
g g
z 34 z
o 2004 Benthic Infauna - Mass Bay | }-&
g @ Benthic Station n ¢
@B °
0 2,000 4,000 6,000 ]
e - [ N ]
i T T — T T L 'T]'.:
70°50'0"W 70°49'30"W 70°49'0"W 70°48'30"W 70°48'0"W 70°47'30"W

Figure 5. Benthic Stations, Massachusetts Bay.



Final Benthic Infauna Collection Survey Report

November 2004

Boston Harbor Biological Resources Surveys Page 13
70°580"W 70°57'30"W 70°57'0"W 70°56:30"W 70°560"W
e
z L i z
=3 [=3
1/ o Georges W™ £
g ~~f g
z C z
& &
® ®
@] - ®
N N
< <
Z Z
o o
©— -*
N N
< <
£ £
g Peddocks | 5
=T [~
& &
< <
Z Z
o o
N b N
§ Sh| &
2004 Benthic Infauna - Nantasket Roads
z @ Benthic Station z
o o
© ©
5 b
& 0 1,500 3,000 4,500 6,000 &
Feet [N]
T T 'T T T
70°58'0"W 70°57'30"W 70°57'0"W 70°56'30"W 70°56'0"W

Figure 6. Benthic Stations, Nantasket Roads.



Appendix 1

Field Station Logs




Station Log for USACE Boston Harbor Bicloigical Research SPl Survey - Project G606405

Boston Harbor Deep Draft improvement Project - Contract No. DACW33-01-0004

Survey (D 11D41 Sample |D Label Field Measurements
Station ID: M2 | Station Depth (M); ___ 3 &
' I “ l “l“ “ mmml “ Il“ Westnor.__Clauchn
On Station 11041002 Station Log Winds: __ [/ Lbiq*' oy arralble
Date: fi/;é /G-L} Survey: 11D41 Station: MB1 Bright White Sea: _ (ulen
Time. 753 phyerestbit i
' ' Recorded by: /A £
15 )i n\u{)(\ 3 $} Grab Size:  0.04-m°
-~ Grab penetration {emy;, £{>
11D41003  Station Log , Redox Depth (cem): /. 5
Survey: 11D41 Station: MB1 Light Red Sediment Texture: £, 00 Scp b <, o
9/16/2004 7:57:49 AM Depth: -99 - s /
-70.82008 42.34768 Analyses: Infauna [
Comments: </ W), &F fubee  <hll hol clive
Sieved by~ 1 ] '
- 2
S8 ii\izc:(.l Grab Size:  0.04-m
11D41004  Station Log _ Redox Depth (em): | "%
Survey: 11D41 Station: MB1 Light Yellow  Igediment Texturer &0 1y ¢ %o s .. S, )+
9/16/2004 8:08:47 AM Depth: -99¢ ravees: Int - 7
-70.82005 42.34768 fesyses: fmauna
Comments: ’!1:‘ he s rdiug
Sieved by, ™~ [&=
o5 Op Grab Size:  0.04-m?
QEFzC R ‘ 1 Grab penetration {cm): (f' <
] —
11041006  Station Log , Redox Depth (em):  {.%
Survey: 11D41 Station: MB1 ~ LIGhtGreen  rmmmmr T8 ot L
G/16/2004 8:20:19 AM Depih: -99 Arivees Infaama L] 2ol '[' ey
-70.81997 42.34758 nalyses:
Comments: 4 i° bl i"“ﬁ cn | sede P> e e
Sievedby: 7 o whe i 0|
OF ¢ o ‘,.1 Grab Size:  0.04-m?
- Grab penetration (cmj: S
11041007  Station Log Lot B LRSox Depth (om): (' . f;
Survey: 11D41 Stafion: MB1 il Sediment Texiure: j Y 7 7
9/16/2004 8:28:27 AM Depth: -99- Aralyees 10, G { 1o Send S, Y
-70.81997 42.34755 : '
Comments: L;/ l 1] 4 g L | Rorp i wlos  ofie
Colleciad by L § _ 7 :
‘DF{.')L.\ 1 i (iﬂ (- C7 oy

TC=Total Organic Carbon, GS8=Grain Size




Station Log for USACE Boston Harbor Bioloigical Research SPI Survey - Project G606405

Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004

Survey 1D 11D4 Sample ID Label Field Measurements
Station 1D: ] i | Station Depth (M) _2>_>
Cn Stg‘tlon - Dz 11D4100C  Station Log Winds: ;";3 b1 varyu bl
Date: ‘-1 ] A kn \-‘ T Sfl.;rgeyt 11041 Station: MB4 Bright White Sea: Al r1e
T e /2004 8:42:32 AM Depth; -99¢
Time: 0E4e -70.81580 42.34440
Recorded by:  s271 £ =
/L)C; 8 0gq. X e Grab Size:  0.04-m°
G c‘;i\ og"b’j I l I l " l l I”Il”ll | N " ok penetraﬁon (Cm): Ci l g—
11D4100E  Station Log , RedoxDepth em): .5
Survey: 11D41 Station: MB4 Light Red Sediment Texture: -+ ¢ qofie—Soray |
9/16/2004 8:47:27 AM Depth: -9 . e mch .
7081586 42.34450 Analyses: Infauna YA L{ X H_
Comments: A, ke %, pliie slichl,  op
Steved by: & & !
UG o T55Y Grab Size:  0.04-m® _
oo\ CGel, Grab penatration {em): .5
. E:?\H 11041014 Statioq tog ) l Redox Depth iem) = o} boolois S /ibe o sl
a0 Survey: 11D41 Station: MB4 Light Yellow Sediment Textre: e o', o0 | b
| — 9/16/2004 9.00:59 AM Depth: -89¢ Analyses: Infauna f
-70.81577 42.34428 '
Comments: T/ byt < L SCtue 5he ” fie.s bi LJL.-‘ reges & jl' 1t
Steved by, 1[5 ' '
P~ m2
qec\\ 40T Grab Size:  0.04-m
3 Grab penefration (cm):  <j
1D41015  Station Log ) Redox Bepth {cm): 1.5
Survey: 11D41 Station: MB4 Light Green Sediment Texture: . 1¢ G ib. < 4
_Q%Sé%ggg 94027 ;Lg‘gﬂ Depth: -8 Analyses: Infauna ‘
Comments: 4. he 2 e
Sievedby. L 5
- ST 2
C-\c,—\':’[b\ TR ' Grab Size:  0.04-m ]
3 Grab penetration (cm): G &
11041016  Station Log Liaht Blue Aedox Depth (em): 1, 5 .
Survey: 11D41 Station: MB4 9t U Sediment Texture: F1477  Saachyg Sl
e e 1
Comments:
Collected by: 7Y

TC=Total Organic Carbon, GS=Grain Size




Station Log for USACE Boston Harbor Bioloigical Research SPI Survey - Project G606405
Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004

Survey 1D 11D41 Sample ID Label Field Measurements
Station ID: MR ) SOt ® Station Depth (M): 'S S

TR ITONVEIRRINE ™ ot~
On Station _ C i Gl i Winds: _[e. RSETRAPS
Date: % /74 /70¢r ) Survey 11D41 Station: MB7 Bright White Sea: /L)On <

Time T 00 9/16/2004 9:22:08 AM Depth: -99¢

-70.80327 42.34333

Recorded by i34 £
“l Grab Size:  0.04-m®

|| ’\ I | Grab penetration {cm): ¢ 5

\): el oy y 11D4101C  Station Log o Red Hedox Depth (cm):  § 7
' : Survey: 11D41 Station: MB7 Light R Sediment Texture: 7 | - et H,_\ ——
9/16/2004 9:34:48 AM Depth: -98

-70.80347 42.34324 Anglyses: Infauna sy s
Comments! tuhes M five -brpon
Sieved by: Y £
T izg 2
N1 \\ Ut Grab Size:  0.04-m
- Grab penelration (cm): 9, &
0iD  Station Log Liaht Yeli Redox Depth (cm); y =
Survey 11041 Station: MB7 ignt Yeliow Sediment Texture:
9/16/2004 9:41:39 AM Depth: -99¢ n Sine. ‘ﬂ“ﬁt*—s—vw%‘
nalyses: Infauna Ju,\\\‘ <

-76.80318 42.34322

Sisved Dy: ] 15
el oig

Comments:  },hes fol NV
Grab Size: o.o4—rn2

NN ===

1D4101E  Station Log Redox Depth {cm): ‘/ 5" el , < [+

Survey 11D41 Station: MB7 ~ Light Green Sediment Texture: [ .s i
9/16/2004 9:48:02 AM Depth: - Anlysos e
-70.80347 4234333 -

Comments: & I\ui'\‘]_! ol , Fing b e < AN

T e

Sieved by: ™Yy

C'\_f.:l_l( ( rfc-‘i ‘¢/C_.,

Grab Size:  0.04-m?
Grab penetration (cm): &, N

11D44101F  Station Log ot Bl Redox Depth {zm): ]
9/16/2004 9:56:01 AM Depth: 99. Analyses TC. GS —

-70.80338 42.34327

Comments:§ ]w\cﬁe cunp& p,(\ ; byrreed fohe &
Collected by: L & Lacd L WGt .+ 4l Shoe

D% e 3t Yor 4t 3”15[{:-.. oG s

TC=Total Crganic Carbon, GS=Grain Size




Stalion Log for USACE Boston Harbor Bioloigical Research SP! Survey - Project GG606405
Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004

Survey (L 11D41 Sampile |D Label Field Measurements
Station ID: M } i Station Depth (M). 15, S
Weather; A "‘\‘7"
On Station [ D41022  Station Log Winds: __SE ~ 3§~ i
Date: 4 ./ ¢ /it Survey 11D41 Station; MA1 Bright White Sea:  [iidt swcell {1 er I 33)
Time: / - 9/16/2004 11:10:29 AM Depth: -9¢ o/
L L .70.75087 42.56507
Recorded by: /14 F
R Grab Size:  0.04-m?
Station L Redox Depth (cm}: ' Z
gﬁrgewDﬂ Siatlon MA1 Light Red Sediment Texture: {0 <o, |
/2! 11:17:41 AM Depth: .
-70.75100 42.56495 Analyses: Infauna
Comments: 6[‘\, H l'\"“ 11 ; W Stz f lonu > Ve {Sz\ | )t: ’u (VRS 2
Sieved by: "I [} | cmiphy .?f °"-*C d ghop o f«.!r'-'i)g iﬂ\"-- (o i fice \
. W3
e Wy 1 Grab Size:  0.04-m”
A\_ TEN Grab penetration (cm): & &
0T te 7 D41026  Station Log Redox Depth (cm):ba;_h&[{)ié, e Y
5 : S.’L;gfz)"a(;; [13:' 231%?)%& I\;I:I)Mth chught velow Sediment Texture:  §'vip s« ime
31 epth: -9¢ -
70.75103 42.56505 Analyses: Infauna
Comments: ¢ h‘m“ g aaui op | ’5?(1 choll bt wud  dollers |, fube s
Sieved by: (% - /
. -
Lot 1 Grab Size:  0.04-m
= Grab penetration (cm): 7. 5
1on Redox Depth {cm): ~ |
-70.75101 42.56522 ' Analyses: Infauna
Comments. ke bfi, <lopecl poq | oiebE st hesh ann U do e besy
Sievedby: Y & ’ '
oA T2 Grab Size:  0.04-m?
Grab penetration {em): & . §
S Station Log Licht BI Redox Depth {cm): "5’
UI'Ve 11D41 I e n - . -
9/16.'25604 144158 A htﬂ)g;th - Sedment Teduts. _f /¢ Sevric/
-70.75108 42.56513 Andyses: TC, GS
Comments: S¥Wely biceh hbes, Sepd dele O oy 1h g L
Collected by: ' 4 !
DKS i‘r“f«l"}' IﬁDF fd?/ﬂl_"( (CT" 1y 4

TC=Total Organic Carbon, GS=Grain Size




Station Log for USACE Boston Harbor Bioloigical Research SPI Survey - Project G606405
Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004

{t

LSurvey 1D 11D41 Sample ID Label Fleld Measurements
i Station Depth (M) _ TS . S
Weather: VCIo C Ct‘-ri
On Station 11D4102B  Station Log - Winds: j“ ik se
g fieJoy Survey: 11D41 Station: MA3  Bright White sea _~ |75 el
e 9/16/2004 11:49:52 AM Depth: -9¢€
-70.75237 42.55580
Recorded by:  ju1f F
' 1 ' Grab Size:  0.04-m"
11D4102C  StationLog Redox Depth &)« 5 ,
Survey: 11D41 Station: MA3 Sediment Texture: (¥ 1 ¢ Sy o / 4
9/16/2004 11:52:53 AM Depth. -8 Analyses: Intaun
-70.75250 42.55597 yses: Ivalina
_ Comments: ;‘;lol,),:ﬂ sy bkl ‘_}f;t})r% hobeo  Shell i ;/), { sen creb)
) '
e Grab Size:  0.04-m®
Grab penetration (cm):  “q
102D  Station Log Redox Depth (cm):  , £
Survey 11D41 Station: MA3 Light Yeliow Sediment Texture: & 14 ./ o 410
9/16/2004 11:58:28 AM Depth: -9¢ Al e —L —
-70.75246 4255613 nayses. Infauna
Comments: & Ve hHy OP chell Jeed | fbes  amphipad g
Sievedby: | % k ) ! !
120 Grab Size:  0.04-m®
! Grab penetration (cm): ¥, §
11D4102E  Station Log ) Redox Depth (cm): 5
Survey: 11D41 Station: MA3 Light Green Sedment Textue. Ty 1o oo ‘u =1
9/16/2004 12:04:43 PM Depth: - —
70.75242 4255588 Anaiyses: infauna
] Comments: Lo 0\ 0y heth ,,_/_}&e'! S b e*‘fn/ hatl e b
Sieved by. ¥ [ ! ’
o4 1240 Grab Size:  0.04-m?
2 Grab penetration (e} § . S
11D4102F  Station Log Light Blue Redox Depth (em):  , 2, )
Survey: 11D41 Station: MA3 Sediment Texture: 4, <o »,(l < I}
9/16/2004 12:10:20 PM Depth: - Andlyses TC. GS
-70.75240 42.55608 ¥
Comments: </or e ey paph eides  Gidd OF p covler fubo SR TN
Cellected by: {5 /
Depart K /mAD E 21y

TC=Total Organic Carbon, GS=Grain Size




Station Log for USACE Boston Harbor Bioloigical Research SPI Survey - Project G606405

Boston Harbor Deep Draft Improvement Project - Cont

Survey |0 11D41

ract No. DACW33-01-0004

Field Measurements

Station iD: #7147}

Sample ID Label

TN

Station Depth (M): __ 3. &

Weather. Clo o\ v
On Station L 1iD41032  Station Log ‘ _ Winds: '-SE "’_5_'
Date: G [jefoy * Survey: 11D41 Station: MA7  Bright White Sea: 1" S0 @l
Ti N j 1 9/16/2004 12:17:34 PM Depth: -9
ime: 121, -70.73925 4255327
Recorded by: 11 &
(.--:Oc.l | L 9 Grab Size:  0.04-m°
) 7 Grab penetration (cm): 7
11D41033  Station Log . Rodox Depth em): | 5™
Survey: 11D41 Station: MA7 Light Red Sediment Texture: Y2 oyl N
-4 O . - O b L4, { [E ]
9/16/2004 12:19:31 PM Depth: - - gy / =
-70.73900 42.55325 nalyses: Intauna
B L Y I s PR T N VY TS
Sieved by: L9 J !
3 R . 2
o1 c‘*.():& |7 2.0 Grab Size;  0.04-m
= Grab penetration (cm): ¢,
11041034  Station Log A Redex Depth (cm): {' -
Survey: 11D41 Station: MA7 gcught Yellow Sediment Tedure: 2L T
9/16/2004 12:26:04 PM Depth: -9¢ - £ r“_ Tt ——t
7073911 42.55327 Analyses:lnfauna L gndd o Cal
Comments: h}( 5(3 e £ Vaj\f‘-' “"L ‘,}'u‘ 2l 56 %l H‘L)
Sieved by: 7% - J
'='x'b“‘5¢x 230 Grab Size:  0.04-m?
s Grab penetration (em); R
11D41035  Station Log ) Redox Depth (em): ! _
Survey: 11D41 Station: MA7 Light Green Sediment Texture:. =1 1€ 5z ] wi J clo .
9/16/2004 12:32:04 PM Depth; -9 Analyses: Infauna ——
-70.73922 4255323 .
Comments: D li. Wil <feped on tefl) 5o de<, hibes PR ,tohirJr-G" =
Sieved by - ! ' T 7
1235 Grab Size:  0.04-m?
Grab penetration (cm): )
11D41036  Station Log , Redox Depth cm): |, §
Survey: 11D41 Station: MA7  Light Blue ‘ e ———
9/16/2004 12:38:06 PM Depth: - Sediment T}f”“‘"g's fio souel ] o
-70.73898 4255317 Analyses: TG,
Comments: 5 s, l"lﬂ'»; E ) el o n [m‘“q _éf“cle‘*\ e " Vﬁ\,()f'ﬁ{‘l’@VT
Collecied by’ > 7 7 7=

De e o for Aefstel GO

!ZJ/(“&

?CzTotal QOrganic Carbon, GS=Grain Size




shoL

Station Log for USACE Boston Harbor Bioloigical Research SPI Survey - Project G606405
Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004

Survey 1D 11D Sampile ID Label Field Measurements
Station |D: A) Q‘Z Station Depth }M): 11|
On Station ation L Winds: S 5§18
Date. §//¢ ey Survey 11061 SiogorkR2  Bright Whis Sea: < I
— b 9/16/2004 2:06:07 PM Depth: -99¢
ime: 7/ ¢ € -70.94195 42.31063
Recorded by: M@
o (40 Grab Size:  0.04-m®
- Station L meDwm“m)”Cﬂkimduﬁﬁff
Survey 11041 Station: s NRz  LightRed Sediment Textu: <, pael, 5 [}
91612004 2:14:45 PM Depth: - !
-70.94235 4231042 Analyses: Ifauna
Comments: 4 ’a“«iﬂuxf @?U fuhe _wme ) smijl cnhs
Sieved by, WF ’
o {;.\GJ; 14 0 Grab Size:  0.04-m°
~ Grab penetration {cm): ¢ f;
11D4103C  Station Log Redox Depth (€M) poye ¢ pouis o1t
Survey: 11D41 Station: NR2 ~ UehtYellow  Toeqim e i T e cndey 3 H
9/16/2004 2:20:18 PM Depth: -99¢ Anal TTnt
-70.94213 42.31050 ralyses: Tniatina
Comments:  Shell haeh Lobe a0 small  crod <
Sieved by \. < 4
CEQJ 1424 Grab Size:  0.04-m?
I Grab penetration (cm): £S5
Station Log Redox Depth (cm): .y ¢ agrs ent
Survey 11D41 Station: NR2 LightGreen  [5ediment Texture: (50 oo ﬂ(h; =, [
9/16/2004 2:24:53 PM Depth: - '
70.94220 42.31077 Analyses: Infauna
commes ol Teoh  Tole wt . oall ook
Sieved by; ’ .
cood 1429 ' Grab Size:  0.04-m?
[ Grab penetration cm): 7], 5
11D4103E  Station Log Linht Blue Redox Depth {em): Hepe  culpare zﬁL
Survey: 11D41 Station: NR2 g Sediment Texture. Frey ¢ e ricle s <7 11
9/16/2004 2:29:04 PM Depth: -9 Anal TG &s t
-70.94223 42.31067 naiyses. 1
F i 1
P JComments: 5/‘_‘__” hest  , TVbE mgd cmeal] crelg
Collected by: T i& /(G i ] 7
! Depart for OKY (& 43|

TC=Total Organic Carbon, GS=Grain Size




Station Log for USACE Boston Harbor Biololgical Research SP Survey - Project G606405
Boston Harbor Deep Draft Improvement Projsct - Contract No. DACW33-01-0004
Survey {D: 11D#1 Sample ID Label Field Measurements
Station ID:  AJF.Y _ Station Depth (M): __ & <
m“ l Weather__Cloouc o
On Station L {1D41041 Station Log . Winds: 5-19
Date: c’f v " Survey 11D41 Staion: NR4 ~ Bright White Sea: _AJewi€
Titne: i Pt 9/16/2004 2:39:09 PM Depth: -99¢
23 -70.95805 42.29872 —
Recorded by: /1 2f
ook J9dU Grab Size:  0.04-m®
] Grab penetration (cm}: .5
Station Log Redox Depth {em): |
Survey 11D41 Station: NR4 Light Red Sediment Texture: §5,.¢ Senedy sdl w/ 4
9/16/2004 2:40:33 PM_ Depth: -0l Analyses: Infauna
-70.95811 42293865
_ Comments: h}bff?r; he i b ¢ re koS
Sievedby: |} 15
FiY L .
"C(:d’ ygs = Grab Size:  0.04-m?
-~ = Grab penelralion (cm): <
11D41043  Station Log _ Redox Depth (em): [, §~ ,
Survey: 11D41 Station: NR4 Light Yeliow Sediment Texture: £, 5@,&\:\, s[4 o [ les
8/16/2004 2:45:04 PM Depth: -99¢ Analyses; Infauna 7
-70.95828 42.29855
Comments:  fubes, | Mg Cp S vrdac f’ Lovin g Shy 128
Sieved by T 1% -
cod 150 Grab Size:  0.04-m?
RS R Grab penetration {em): ], S
11041044  Station L. Lioht G Fedox Depth {em): (
Survey: 11041 Statlon NR4 ignt Green Sediment Texture: &mr’k -~ e
911612004 2:50:16 PM Depth; -9 Y —— flne sdbwof ey
-70.85807 42.29850 '
Comments: ulﬂxf € Gr Sl ‘L ¢ ’ }1 b"f S O Fey }MHS
Sieved by: (;5
[ P 2
t"x.rLY'Y'] JrS Grab Size:  0.04-m
3 T Grab penetration (cm): %
ation Log Liaht BI Redox Depth {om);. X
Survey 11D41 Stat:on NR4 ight Blue i AR i )
9/16/2004 2:55:36 PM Depth: - Sw'me“ﬁexmg's Fine sy o "’/ e /
-70.95786 42.20870 Analyses: TC,
Comments: & 4 c ¢ & %ur‘-ﬁ\((r (e
Coliected by: 5 FJ L - _
depert T ART & (45
TC=Total Organic Carban, GS=Grain Size




Station Log for USACE Boston Harbor Eioloigical Research SPI Survey - Project GB06405
Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004

Survey |1 11D41 Sample ID Label Field Measurements
Station ID: AP G Station Depth (M}: )
On Station Da Winds: __$£ 5,0
Date: S Ti gf:rgg{) 011[3412 Stauon NR7 Bright White Sea: < |
— 4 3:02:50 PM Depih: -99¢
Time: /o2 -70.96253 4228952
Recorded by: wre -
e 1500 Grab Size:  0.04-m*
3] ' Grab penetration (cm): <
11041049  Station Log ot Red Redox Depth (em): 5 5™ ,
Survey: 11D41 Station: NR7 Light Sediment Texture: 15,1 ¢ ﬂ,vlg VA
9/16/2004 3:04:36 PM Depth: - , 7
.70.96259 42.28967 Analyses: Infauns 1
— Comments. S"'"\«” #Jbé' 5 P ‘)r‘r‘m%fo hy r‘ws—ti" e D
Sieved by: T}V ’
acl Ty Grab Size:  0.04-m?
- Grab penetration (cm):
11D4104A  Station Log Redox Depth (cm): 4 <~
Survey: 11041 Station: NR7 ~ Light Yellow  {Segiment Texture: &, -:ccm}u- wll o] fec s
9/16/2004 3:12:04 PM Depth: -99¢ Analyses. Infaha ] /
-70.96223 42.28963
Comments: l"l"DLJV‘t ('\[Q [ T A ot ) <-,ur7(< Pl P f'b‘ bgi")
Sieved by’ -
(‘Cc.d'-g 1577 Grab Size:  0.04-m° ]
= Grab penetration (cm): %)
11D41048  Station Log bt G Redox Depth (cm): | S
Survey: 11D41 Station: NR7 ~ LGhtGreen 5 eniTeure e, $iv ¢ im[ oll ok
9/16/2004 3:17:02 PM Depth: - Analyses. Infamna ! /
.70.96228 42.28963
Comments: byre 1y Lﬁfc\q( Ll a0 oo € S hrivi o —Gith] abinoct
Sieved by ! L
(_"'ﬁo(} Grab Size:  0.04-m?
J Grab penetration fom): Y, S
Redox Depth (em):  , & |
Sumey 11041 Stanon NR7 Light Blue Sedimant Texture: Vioy . Line Seole, <7 Fr |4t Gw
9/16/2004 3:21:45 PM Depth: - Amlyos T G5 bae el % /
-70.96245 4228953 T
Comments: “)VT)&JV'! f{\"’\f«f’_‘_ S Sar pc‘_(_ [~4 L\Q r‘ml.‘}' {re !9 S h [T a I8V
Collected by: ~ .
Arrive H (41 (_‘f_/'; LSS

TC=Total Organic Carbon, GS=Grain Size




Station Log for USACE Boston Harbor Bioloigical Research SPI Survey - Project G606405
: Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004
Survey [D; 11041 Sample ID Label Fleld Measurements

Weather: ch.z >

e I T e e

QOn Station Dz 41051 Station Log Winds: L1 <\1\ § R
Date: <1 fj7/0Y T Suwey 11D41 Station: N3 Bright White Sea: ), e
Tme 1035 9/17/2004 10:35:24 AM Depth: -8¢ y
me - -70.91360 42.45016 _
Recorded by: ML
o) 103%: 11D41052  Station Log Grab Slze:  0.04-m®
" Survey: 11D41 Station: NB3 999.0 Grab penetration {cm): "'7
9/17/2004 10:36:53 AM Depth: -999. /
70.91376 42.45033 Light Red Redox Depth (em): % .

Sediment Texture: (om,,qd- {‘w\p 54_,-1(,\

Analyses: Infauna

IR T AR T LRI PR EIRTTRR (NI ]

Comments: { doeon a|qke oh .Sdr’)[nce, h;joﬁ%f /;J”e bl h-{ sholl Lmsl

Sievedby: [ S ~Yiue 2o £ nrJ
\ N o mZ
C::“C‘Ct’ T Grab Size:  0.04-m '
’p) Grab penetration (cm): %~
Station Log Redox Depth (cm): ' D
Survey 11D41 Station: NB3 Light Yellow Sediment Texture: ¢ oy " . <A

9/17/2004 10:42:05 AM Depth: -9¢

-70.91368 42.45030 Analyses: Infauna

Comments: Spe o L.ye

Sieved by: Y - _
: LBV TINTE SN BUTBT TR0 TAETEIRer GAR1RR vims awms ame 328 — =
aerel ! C‘(—/’k ]1"1%21054 Station Log Grab Size:  0.04-m
i Survey: 11041 Station: NB3 b -999.0 Grab penetration (cm): ] .5
9/17/2004 10: ;i 5433’3“” Depth: - Ught Green [FedoxDepth (cm)._ 1D
7091362 4 Sediment Texture: (Otngcg Tt KR
Analyses: infauna
wn manmt LAk ne
Comments. ¢ RS A =3
Sievedby: (>
11D41055 Station Log — >
Nood B ST Survey: 11D41 Station: NB3 Grab Size:  0.04-m
~ 9/17/2004 10:50:39 AM Depth: -899.0 Grab penetration {cm); Q[
-70.91364 42.45025 Light Blue  [reie Terth (om): T

Bl e ot T o

Analyses: TG, GS

Comments: Se¢ RS

Collected by:

Depact Y I - YN ) A CAN S N T2

ﬁ// /O l')“) /rQu/,-o /—;"\fl&’.f' L u;ﬁ:ﬁvvnuw ) TN, L)

/9/‘([3 < _,! : ﬁ'-ui‘ru ol VM‘V"' 6 K F:

C’P’r-'fhf'%l TLU i A-) F) g\d @ [ 572

TC=Total Organic Garbon, GS=Gramn Size

R



Station Log for USACE Boston Harbor Bioloigical Research SPI Survey - Project G606405
Boston Harbor Deep Draft Improvement Project - Contract No, DACW33-01-0004

Survey 1U: 11D41 Sample ID Label Field Measurements
Station 1D: ' Station Depth (M): _"2 2
Weather. _{Rue.y | Cle ua,\\l,'
- . 3 _
On Station 11D41058  Station Log o Winds: St} S0
Date. /1719 Survey: 11D41 Station: NB5  Bright White Sea: __ Adesy
Tirme: [ 5—'— 9/17/2004 10:58:12 AM Depth: -9¢ v "
ime: IG5 & 70.89793 4244343
Recorded by: #+1 £.£
cecd U0! Grab Size; _0.04-m*
J Grab penetration (cm): & e~
11D41059  Station Log ot Red Redox Depth (em): , 5~ \
Survey: 11D41 Station: NB5S Lig Sediment Texture: F‘,‘,,\_L Sendes S+ oo /(
91712004 11:01:21 AM Depth: - Analyses. Infauna ]
-70.89790 42.44347 '
] Comments: thk).[u ﬁ !_K,P 4 PNV 6‘{',er shell b <. ), ‘/u'z,jg. “
Sieved by: .y M oy
L ek T Grab Size:  0.04-m°
o Grab penetration {cm): 7'§—
Station Log. Loty Redox Depth (cmy: |, % !
Survey 11041 Station: NB5 ight Yetow Sediment Texture: Fine  arpcli Silb e3¢t
9/17/2004 11:06:59 AM Depth: -9< , B 7
7089790 4244342 Analyses: Infauria !
Comments: €00 g V€
Sieved by: L5
. OOC' LI Grab Size:  0.04-m?
-3 Grab penetration {em): ™)
S Redox Depth (cm}): { .
e e e Ikl
-70.89787 4244340 Analyses: Infauna {
Comiments: ‘JIIQLHU ‘,’oﬂ@& cw poth sdes S tube<  <ome <h.J1 bbb
Sieved by, 5 F— 7 i
*\c.oc.\ i g- Grab Size: 0.04-m°
=J i Grab penefration cm): 9
Station L Redox Depth (cm): ‘
Sunrey 1‘ID41 Stahon NBS Light Blue Sediment Texture:
8/17/2004 11:16:21 AM Depth: - .
089785 4244343 Analyses: 1C, GS
o ek TP hes ST Zoh
Collected by: LG DSl 247 LGS o 4
Teprt —fe DRTE R

TC:?otaI Organic Carbon, GS8=Grain Size




Station Log for USACE Boston Harbor Bioloigical Research $P1 Survey - Project G606405
Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004

Survey 1D 11D41

Sample lD Label

Field Measurements

Station 1D A)\%ﬁ Station Depth (M): __"T3, |
weather_ Cla vd,u
On Station talon og Bt Wi Winds: _SW 5L/
- Survey 11041 Station: NB7 right White : C
Date: 9,7 Y 9/17/2004 11:21:21 AM Depth: -95 Sea ahiny
Time: | (7. ] -70.89225 42.44715
o Recorded by: A1
arod LTS Grab Size:  0.04-m”
u Grab penetration {cm). 7 | ¢
11D41060 Station og Redox Depth (cm): v %
s 11D41 Station: NB7 ~ Light Red . —
O 772004 11:25:58 AM Depth: - Sediment Tedure: 5 /Tt Swel  aw [ cld
-70.89215 4244730 Analyses: Infatna p‘%m
Comments: ¢l bede S ;Op?cl o1 bheth <ile < }.;LF' S Conmg Sho Ml bash
Sieved by: Lj > /
S C.-c.\ 13 Grab Size:  0.04-m?
3 Grab penetration (cm}: % £
1061 Station L
jSL?\jey: 11041 Station NB7  Light Yeliow Redox Depth (cm):_| L
9/17/2004 11:32:11 AM Depth: -9¢ Sediment Texture: sy Ty ovve sewpcd Y Lhen
-70.89204 4244733 Analyses: Infauna !
AL R LR I CIE RN eq POV lllll!lll{llllllllll FHIREIRTI
Comments: Sl0ped  eun g sidhe | fubed ; Sope Shall hoell
Sieved by, 1 Suy gt ' i
o CL\ yi% Grab Size:  0.04-m?
J Grab penetration (cm). &
11D41062  Station Log .
Survey: 11D41 Station: NB7  Light Green  {Aedox Depth fom):
9/17/2004 11:38:20 AM Depth: - Sediment Texture: 1 e, g Sand w[ e,
-70.89218 4244725 Analyses: infauna !
RLLTLLIRTR L IR RITI AT EIRAT (IR FFI] ] lilll (ALLLITRE IRVIFRIRIER )
i} Comments: §|mt9'~_L\ Q= o‘“\ s:&es _hulhes S 3 byl ‘1;.<;L[
Sieved by: L & L S e Soy R R TR YYS
e IIIIIINIIIHHNIIIHIII R e
i Grab penetration {crn): 9
Station .
Survey % Station- a7 Light Blue Redox Depth (cm): 1, 2.
9/17/2004 11:44:29 AM Depth; - Sediment Texture:
-10.89214 4244720 Analyses: TC, GS
]
Commerits: th L.J‘)\l s ’ﬁm . ‘ Oy Fi Sui@ . w €S S wlila VS LLI ” L\_O-“q L)
Collected by: ¢ 7, G2 Ny Ao AU At corfoocg. T ’ enomws  soug el
D rﬁ(«-l“‘ ‘f o ‘%ﬂ\ & itde
Ol ye. (o\or

TC=Total Organic Carbon, GS=Grain Size




Station Log for USACE Boston Harbor Bioloigical Research SPI Survey - Project G606405
Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004
Survey 1D 11D41 Sample 1D Label Field Measurements
Station iD: B ¥\ Station Depth (nf) 26,y
" “ | | I I ‘ ml m " pemter Ty fope oy
On Station L Y1D41066  Station Log ) , Winds: __$ (’1‘3 ~ 5
Date:  #//2/cv Survey: 11041 Station: BR1 Bright White Sea; _ (&l
Tirm e - ) 9/17/2004 12:00:08 PM Depth: -9¢
Time. /¢4 70.90469 42.40697 )
Hecorded by: g =
CF {204 Grab Size:  0.04-m?
C,‘de f LY Grab penelration (cm): 2]
~ ) 41068 Station Log . d Redox Depth (cm): 7%
Survey 11041 Station: BR1 ight Re Sediment Texture: ¢ —<il1 <d.
9/17/2004 12:09:05 PM Depth: - FrV— lay =l “Jl fing sqnl
-70.90500 42.40695 nalyses. Infauna
Comments: femove Sy, ES tube 5, S bV hoch
Sieved by: Y £ -
;té"q‘) Grab Size:  0.04-m?
Hood 15 Grab penetration {em): ™7 &7
- ) 11D41068  Station Log . Redox Depth (cm): 2. . S/
Survey: 11041 Station: BR1 Light Yellow  Fe et Textute ¢ e, - 51t o3 ] Foow <,
9/17/2004 12:15:24 PM Depth: -9¢ PV Pr— i 7 Ty
-70.90466 42.40693 yses:
_ Comments: g c\p} V pdede bt slichdly  slogedd op pofh siches ] Fube =
Sieved by: LS Y < ! M !
Al Yrod Grab Size:  0.04-m?
ooy ) Grab penetration (cm):  $¢
06B  Station Log Liaht Green Redox Depth (cm): ?" )
Survey 11D41 Station: BR1 19 Sedi t Texture; ay : o,
9/17/2004 12:25:12 PM Depth: - — Sl Kl suaud O] 4 &
-70.90465 42.40697 nalyses: intaun
Comments: e loghl cegbhds . Jrobe D syl hesh
Sieved by: "y £ o 7 /
e E_-;J 123 Grab Size:  0.04-m?
" Grab penetration (cm)  / -5
11D4106C  Station Log Light Blue Redox Depth {cm): 7 <~
Survey: 11D41 Station: BR1 ~ ) S
9/1772004 12:31:30 PM Deptn: -ofJJJ Sediment Te’“”’;S ‘"it ERV AT SR P
-70.90470 42.40698 Analyses. TC,
. Comments:  (/§g VJGM\ rd%,lqﬁi s , 5 iUﬂQ{_X Ol L5y b{p ﬂ' ’:')t"' S 4
Collected by 25 706 | sta 1] 4o < L. ! !
i De;ﬂcw“lr - RES (= 1zs >
ol to\or
TC=Total Organic Carbon, GS=Grain Size

ot



Station Log for USACE Boston Harbor Biololgical Research SPI Survey - Project G606405
Boston Harbor Deep Draft Improvement Project - Contract No. DACW33-01-0004
Survey {0 11D41 Sample 1D Label Field Measurements
Station ID: ISP ™ Station Depth (M): 9.5
_On Station D Winds: 41‘& k-\r veeTub i€
Date: 7.7 Zé"/ 1 Survey 11041 Statlon BR3 Bright White Sea __none
Time. /2 28 9_;17/2004 12:38:56 PM Depth: -95 ,
-70.89260 4240858 Recorded by: }-” & =
AKX OF 1142 Grab Size;  0.04-m°
v Redox Depth (cm): .5 ‘
Survey D4 Staton'BRs  Light Red Sed*me“”eﬂ“fe"alh clw wifa lofhl
9/17/2004 12:47:04 PM Depth: - Analyses. Infauna o
-70.89256 42.40860
Comments; & ,qi,‘ut, s fooécf ol I' sde. " Fihe < . shel  hesl,
Sieved by: {‘5 t‘m,}kipnﬂc\_{,g fda ‘adr*‘fif. [ {Swm,
@f{‘—tﬁ Grab Size:  0.04-m?
¢ coch 1255 | I I I ll I Il“ Grab penetration (cm): ¢ &
) . Redox Depth (em): o)
11041072  Station Log
Survey: 11D41 Station: BR3  Light Yellow Sediment Texture: 11, ¢ hm RYNL
9/17/2004 12:53:04 PM Depth: -9¢ Analyses: Infauna { '
-70.89267 4240848
Comments: lei-\Hu oc u\)“u naldle Slo.oe&c:m 1 sale A o he - J.SL\{” huod
Sieved by: Y Saual]  anls
weerd  1TLT 1 Grab Size;  0.04-m?
& | H l | Grab penetration em):  §
Redox Depth {cmy): l '
11041073 Station Log
Survey: 11041 Station: BR3 Light Green Sediment Texture: ¢ ;[ }- a)/q L &g
9/17/2004 12:59:18 PM Depth: - Andlyses. Infauna
-70.89273 42.40854
Comments:  -hsbes, | §ma~” Gy Dy 0(“6«‘ Sy + Soumno. shell beol
Sievedby: (5 !
!\_‘,(J 181 % o4 Grab Size:  0.04-m?
e e T 'cj Grab penetration (em): 5 5
- D41076  Station Log . Redox Depth (em): 7 < |
Survey 11D41 Station: BRI LghtBlue oo e < 1 F oo / a Wiz €
9/17/2004 1:09:27 PM Depth: - Analysss. TC. GS :
-70.89243 42.40845
Commentss sy OF fobes Somat ol sl
Collected by: %ﬂ ~ Gkt 2ok
Dﬁﬂfr% fur— (AR b e AR
ul ':\){‘ck\fJ‘; LIEAY o\ f col®r
TC=Total Organic Carbon, GS=Grain Size

-

41' Mo

fiw

Senm

&k



Station Log for USACE Boston Harbor §io!oigicai Research SPI Survey - Project G606405
Boston Harbot Deep Draft Improvement Project - Contract No, DACW33-01-0004

Survey 1D: 11D41

Sample 1D Label

Field Measurements

Station ID: K (= | Station Depth (M): 25,5
On Statpn [ 11041079 Station Log ) _ Winds: Irc [4]" w.rw\gle
Date:“] /I‘?f 0 Survey: 11D41 Station: BRe ~ Bright White Sea: _ Mg
Time: { 5 9/17/2004 1:16:52 PM Depth: -99¢
. 139655
70.89:07 42.3965 Rocorded by: 141 £ [
o’ 3ie RS R T T Grab Size:  0.04-m?
” ] Redox Depth (em): |, &~

11D4107B  Station Log
Survey: 11D41 Station: BR6
9/17/2004 1:25:42 PM Depth: -
-70.89400 42.39639

Light Red

Sediment Texture: § |1 LJ/ Some S Sein
Analyses: Infauna J}r\i

\ PN ¢

tea. S

Comments: /e, ﬂ‘lacj SLIOF' £ "Lcde‘xch Fe —t hocree
Sieved by: V£~ olive e Shte 5 LS toanohiaod S
r
C\Oc;(\ 1323 Grab Size:  0,04-m?
rJ Grab penefration (cm); &4 T
11D4107C  Station Log Light Yell Redox Depth {em): |
Survey: 1141 Staton: Sifh sec QR YIoW [ Sediment Texture: 1T 3 | <zrpre vEry
9/17/2004 1:31.32 P epth: -99¢ - "
-70.89397 42.30640 Analyses: Infauna Ronyy A8 bol hei
Comments: _glie o f whibe £qobe  fiihes .
Sievedby: { 7 T } 7
c'\;:cd" 135% Grab Size:  0.04-m? ‘
Grab penetration (cm): 5, %
11D4107D  Station Log ) Redox Depth (om): | . S
Survey: 11D41 Station: BR6  LightGreen e e — e o oo
9/17/2004 1:38:12 PM Depth: -99 Analyses: Infauna
-70.89417 42.39640
Comments: = v, w/ w bl é.r]’u?’ oy 1‘019:“;
Sieved by, 3 &
13 % Grab Size:  0.04-m®
Grab penetration (cm): < S
11D4107E  Station Log Redox Depth (em):
. y— Light Blug :
Survey: 11D41 Station: BR6 Sediment Texture: <o x. _— -
9/17/2004 1:43:54 PM Depth: - Secmen! Toue St .k “hevg
-70.89380 42.39637 nalyses: ,
. Comments: @“ 1 ‘-"\-:/ l"\j[’\ 5'4\& Sants J‘u”ﬁ? ) {nd}" 4-1'_1}"\.4‘\
Collected by: /2 T T 7 < v
l)’iiodw* o HCWn &£ SEES!
Acvive Bl @ g0

TC=Total Organic Carbon, GS=Grain Size




Appendix 2

Chain of Custody Logs




U.S. Army Corps of Engineers, New England District
Contract No. DACW33-03-D-0004 (Delivery Order 0005)
Sample Custody Form

Today's Date :

Chain-of-Custody # :
Survey ID: 11041

Analysis ID: SA
Analysis Description :

11D41-SA-0003

Station Arrival

811712004 1:52:38 P

Laboratory : Battelie Duxbury Operations
Field Samples
397 Washington St

Duxbury

MA 02332

Matt Fitzpatrick

781-934-0571 (Phone} 761-934-2124 (Fax)

WNRIINERANI]  voomn sz wor sa 01 L] L0
MUMIWNNREEION e gpmeces  wow QI OTH
/NNUUBNROINILD v gpreewe e oo P HH
L T R R e w R
e e
T é}iéiéi{é;}'é!}?!é;' """"" wrosa L1 L Ll
LT B S S e s
BINEMURBIEOILE  ocovsw  osmorzosoorm  wee  sa | o ]
T R e I S
JNNINAGRIENNER  voeow g e s O OO
/MHMINNABODILR oo gy = s G OO
JNMUAMUMNMEIIER oo geecss = =200
JGHUVANEIGIRARED oo goeccees o o O HV O
/NNUUANMDELN e ppecees e o POV O
LT et S e
o aeom oo Coaent Feem iy

Relinquished By / Date / Time / Company / Transport-Airbilt #

Received By / Date / Time / Company

Page 1 of 1



U.S. Army Corps of Engineers, New England District
Contract No. DACW33-03-D-0004 (Delivery Order 0005) )
Sample Custody Form R RE

Today's Date : 9/17/2004 1:52:39 P Laboratory : Applied Marine Sclences, Inc.

Chain-of-Custody #: 11D41-TC-0004
Survey ID: 11041
AnalysisiD: TC

Anatysis Description : TOC

502 N. Highway 3, Sulte B

League City TX 77873

Mr, Kenneth Davis

281-554-T272 (Phone) 281-554-6356 (Fax)

Bottle ID : Bottle ID : Sampling Date ;

Station ID:  Depth Code:  Ck 1 Ck2 Ck3

RN oo emmrin

N
N
M

Shipping Condition - Room Temperature: Cold(ice):
Received Condition - Room Temperature: Cold{ice):

Reilyﬂshed By / Date [ Time / Company / Transport-Airbill #

7 T oy /330 A

Frozen(dry ice): _ ~—
Frozen(dry ice): —

Regeived By / Date / 7119 ! Company
MA ?/‘U/o‘f o500 ]

M/é‘/é Afufey 1900 S50

... Pagetoft
Invoice : bai§ . 09/21/2004 Shipgi?g.: Sl.gg
Customer : K. DRVIS Weight : 51.0@ Spacia 3 4.27 |
' con 2.90 HKandling Q.00
Phone # : , 2.00 Toltal : . e

Dept : ov

E
Sves: PRIORITY OVERNIGHT IC
Y TRCK: B592 0634 1235 -




U.S. Army Corps of Engineers, New England District
Contract No. DACW33-03-D-0004 (Delivery Order 0005)

Sample Custody Form Y
Today's Date : 9/17/2004 1:62:37 P Laboratory : Applied Marine Sciences, Inc.
Chain-of-Custody #: 11D41-GS-0002 502 M. Highway 3, Suite B
Survey ID: 11D#1 ' League City TX 77573
AnalysisID: GS Mr. Kenneth Davis )
Analysis Description : Grain size 281-554-7272 (Phone) 281-554-6356 (Fax)
Bottie D : Bottle ID : Sampling Date : StationiD: DepthCode: Ck1 Ck 2 Ck13

|l""|l“|ll|"l“l 1D41007GST 162004 8:28:27 MB1

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

................................................................................................................................................................................

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

................................................................................................................................................................................

LTI e

...............................................................................................................................................................................

Rt R byl iuupellehiy it iyt bbb DR D e e LR R L T

[Il “I“II"[II.“II“‘I 11D41045GS1  9/16/2004 2:55:36 P NRé

------------------------------------------

ll"““ll"]ﬂ.]“ll o

-------------------------------------------------------------------------------------------------------------------------------------------------

..............................................................................................................................................................................

...............................................................................................................................................................................

MHUIMNDEIRIEN  vovosest  wimosariuas war

Rt hddd il bl il i e i T

|I""“|l"l!l“lﬂl|l 11D4106CGS1 w004 123130 o

...............................................................................................................................................................................

...............................................................................................................................................................................

.................................................................................................................................................

Shipping Condition - Room Temperature: Cold(ice): __ £ Frozen{dry ice):
Received Condition - Room Temperature; - Cold(ice}): Frozen(dry ice):

Relinguished ! Dateyme ! Company [ Transport-Airbill # Received By / Date / Time / Company
- %/{'74/5/ /330 KN /Z%;/ - 32 o0 4
Ll vl o fufoy [0 72

_ Pagetoft

Customer : K. DAVIS Weight : 48.0 Special : 4.92
Phone # : coD 2.00 Handling : .00
Dept | oV 2.20 Total : 81.42

Sves: PRIORITY OVERNIGHT
TRCK: 6532 0694 1224
Y (781) 934-2571 | $nip Date




U.S. Army Corps of Engineers, New England District
Contract No. DACW33-03-D-0004 (Delivery Order 0005)
Sample Custody Form

Today's Date : 9/17/2004 1:52:36 P

Chain-of-Custody #: 11D41-FA-D001

Laboratory : Barry A. Vittor and Associates

8060 Cottage Hill Rd.

Survey ID: 11D41 Mobile Al 36695
(AnalysisID: FA Ms. Linda Sierke
Analysis Description : Infauna {251) 633-61 {Phone) {Fax})

BIHHIMNERIRANE  ovcowat  smeoersras  we & O O
L R I = =
L I e BB =
NGB ERRRN  voovcomra  sismovsmarar e & O O
ENIENEE e i}iéiéiiéi'i{:};&'éé """""" mee o [ [
D I I =
I = =
IO = o=
D R e - =N =
L G G N = N
MORUMNMBMANDN ~ cocoww e we i
/UNNANRAMANIN  ocora v we =
L I N =
NN HEMRIEE  ovoora  svommirisezs was o OO &
............................................ el il ==

Shipping Condition - Room Témperature: —
Received Condition - Room Temperature:

Cold{ice):
Cold(ice):

Frozen(dry ice):
Frozen(dry ice):

Relinquished By / Date / Time / Company / Transport-Airbill # Received By / Date / Time / Company

Page 10of 3




U.S. Army Corps of Engineers, New England District
Contract No. DACW33-03-D-0004 (Delivery Order 0005)

Sample Custody Form
Today's Date : 9/17/2004 1:52:37 P Laboratory : Barry A. Vittor and Associates
Chain-of-Custody #: 11D41-FA-0001 8060 Cottage Hill Rd.
Survey ID: 11D41 Mobile AL 36695
AnalysisID: FA Ms. Linda Sierke
Analysis Description : infauna (251) 63361 (Phone) (Fax)
Bottle D : Bottle 1D ; Sampling Date : Station1D: Depth Code: Cki Ck2 Ck3

|I"|I"|ﬂ| Iﬂlﬂllll i TIDHOZEFAY  O1612004 12:04:43

T[T T e

..........................................................................................................

[T T e
PM

IH““I"H“IH“‘Imnﬂm 11D41052F A1 9/17/2004 10:36:53
AM

BRI ERUEE  cososear srrzons soezas
AM

NN RNERANEE  vovosens  srmoos rouss

Prigcorp A

MA3 L L]
...... P T e
...... T
...... T

Shipping Condition - Room Tem;‘erature: el Cold(ice):
Received Condition - Room Temperature: Cold{ice):

Frozen(dry ice):
Frozen{dry ice):

Relinquished By / Date / Time / Company / Transport-Airbill #

Received By / Date / Time / Company

Page 2 of 3




U.S. Army Corps of Engineers, New England District
Contract No. DACW33-03-D-0004 (Delivery Order 0005)

Sample Custody Form
Today's Date : 9/17/2004 1:52:37 P Laboratory : Barry A. Vittor and Associates
Chain-of-Custody # : 11D41-FA-0001 8060 Cottage Hill Rd.
Survey ID: 11D41 Mobile AL 36695
Analysis1D: FA Ms. Linda Sierke
Analysis Description : Infauna {251} 633-61 (Phone) {Fax)
Bottle 1D : Bottle 1D : Sampling Date : Station ID: Depth Code:  CkA1 Ck2 Ck3

EIHIEAREENN TIDAIOSOFAY 914712004 11:01:2 NB5 [ []

[

................................................................................................................................................................................

11D4106GFA1 9/17/2004 11:25:58 NB7
% e L

11D41061FA1 9/17/2004 11:32:11 NB7 [E/ [:' D

AM

11D41062FA1 911712004 11:38:20 NB7 1 [ L]

AM

11D41068F A1 9/17/2004 12:09:05 BR1 @ D D
PM

11D41069FA1 9/17/2004 12:15:24 BR1 [1[, D D

L]

PM
11D4106 BFA1 9/17/2004 12:25:12 BR1
o 4 L1 O
11D41071EA1 9/17/2006 12:47:04 BR3 E/ I:] D

PM

11D41072FA1 9/17/2004 12:53:04 BR3 E/ |:] [:]
PM

PM

11D4107DFAT  9/17/2004 1:38:12PM  BR6 @/ D [:]

Shipping Condition - Room Température - Cold{ice): Frozen(dry ice):
Received Condition - Room Temperature: Cold{ice): Frozen(dry ice):

Relinquished By / Date / Time / Company / Transport-Airbill # Received By / Date / Time / Company

Page 3 of 3



Appendix 3

Results of Grain Size and
TOC Analyses




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 « (281) 554-7272 » Fax (281) 554-6356

Client: . Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number: DACW33-03-D-0004 Date Received: 9/22/2004

Client Sample ID: 11D41007TC1 MBI
AMS Sample ID: 20749

Date
Parameter . Result Unit Flag MDIL Method Matrix  Analyzed
Total Organic Carbon 0.84 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

N

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 + (281) 554-7272 - Fax (281} 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number:  DACW?33-03-D-0004 Date Received: 9/22/2004

Client Sample ID: 11D41016TC1 MB4
AMS Sample ID: 20750

Pate
Parameter Result Unit Flag MDL Methed Matrix Analyzed
Total Organic Carbon 0.90 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

o) -

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B « League City, TX 77573 » (281) 554-7272 » Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004

Client Sample ID: 11D4101FTC1 MB7
AMS Sample ID: 20751

Date
Parameter Result Unit Flag MDL Method Matrix  Analyzed
Total Organic Carbon 3.05 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guideiines for quality assurance.

SN

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 = (281) 554-7272  Fax (281) 554-6356

Client: : Battelle

Project Title; USACE NAE Delivery Order 0005
Project Number: DACW33-03-D-0004

Client Sample ID: 11D41028TC1 MA1

AMS Sample ID: 20752

Parameter Result Unit
Total Organic Carbon 0.22 %

MDL

0.01

AMS Project Number: 2004-03-35
Date Sampled: 9/16/2004
Date Received: 9/22/2004

Date
Method Matrix  Analyzed
EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

AN

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B « League City, TX 77573 « (281) 554-7272 « Fax (281} 554-6356

Client: Battelle

Project Title: USACE NAE Delivery Order 0003
Project Number: DACW33-03-D-0004

Client Sample ID:  11D4102FTC1 MA3

AMS Sample ID: 20753

AMS Project Number: 2004-03-35
Date Sampled: 9/16/2004
Date Received: 9/22/2004

Date
Parameter Result Unit Flag MDL Method Matrix  Analyzed
Total Organic Carbon 0.22 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

SN

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 (281) 554-7272 « Fax (281) 554-6356

Client: Battclle

Project Title: USACE NAE Delivery Order 0005

Project Number:  DACW?33-03-D-0004 '

Client Sample ID: 11D41036TC1 MA7

AMS Sample ID: 20754

Parameter Result Unit Flag MDL
Total Organic Carbon 0.21 % 0.01

AMS Project Number; 2004-03-35
Date Sampled: 9/16/2004
Date Received: 9/22/2004

Date
Method Matrix Analyzed
EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

(S

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 » (281) §54-7272 » Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004

Client Sample ID: 11D4103ETC1 NR2
AMS Sample ID: 20755

Date
Parameter Result Unit Flag MDL Method Matrix  Analyzed
Total Organic Carbon 2.31 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

o<

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 « {281) 554-7272 + Fax (281) 554-6356

Client; Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004

Client Sample ID: 11D41045TC1 NR4
AMS Sample ID: 20756

Date
Parameter Result Unit Flag MDL Method Matrix  Analyzed
Total Organic Carbon 1.24 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance,

NG

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 » (281) 554-7272 » Fax (281) 554-6356

Client: _ Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004

Client Sample ID: 11D4104CTC1 NR7
AMS Sample ID: 20757

Date
Parameter Result Unit Flag MDIL, Method Matrix  Analyzed
Total Organic Carbon 2.01 %% 0.01 EPA 9060 Sediment  9/28/2004

Quality Assurance: These analyscs were performed in accordance with EPA guidelines for quality assurance,

on

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 « (281) 554-7272 + Fax (281) 554-6356

Client; Battcile AMS Project Number; 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project Number:  DACW33-03-D-0004 : Date Received: 9/22/2004

Client Sample ID:  11D41055TC1 NB3
 AMS Sample ID: 20758

Date
Parameter Result Unit _ Fiag MDI, Method Matrix Analyzed
Total Organic Carbon 0.09 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance,

SN

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 + (281) 5547272 « Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID: 11D4105CTC1 NB5
AMS Sample ID: 20759

Date
Parameter Result Unit Flag MDL Method Matrix  Analyzed
Total Organic Carbon 1.16 %% 0.01 EPA 9060 Sediment  9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance,

O\

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 + (281) 554-7272 » Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project Number: DACW33-03-D-0004 Date Received: 9/22/2004

Client Sample ID: 11D41063TC1 NB7
AMS Sample ID: 20760

Date
Parameter Result Unit Flag MDIL, Method Matrix  Analyzed
Total Organic Carbon 0.27 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

O

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 « (281) 554-7272 » Fax (281) 554-6356

Client; Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 ' Date Sampled: 9/17/2004
Project Number:  DACW33-03-D-0004 Date Received; 9/22/2004

Client Sample ID:  11D4106CTC1 BRI
AMS Sample ID: 20761

Date
Parameter Result Unit Flag MDL Methed Matrix  Analyzed
Total Organic Carbon 0.52 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

B

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 » (281) 554-7272 « Fax (281) 554-6356

Client: Battelle

Project Title: USACE NAE Delivery Order 0005
Project Number:  DACW33-03-D-0004

Client Sample ID: 11D41076TC1 BR3

AMS Sample ID: 20762

AMS Project Number: 2004-03-35
Date Sampled: 9/17/2004
Date Received: 9/22/2004

Date
Parameter Result Uni¢ Flag MDL Method Matrix Analyzed
Total Organic Carbon 1.30 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance,

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B « League City, TX 77573 » (281) 554-7272 » Fax (281) 554-6356

Client: Battclie

Project Title: USACE NAE Delivery Crder 0005
Project Number:  DACW33-03-D-0004

Client Sample ID: 11D4107ETCI BR6

AMS Sample ID: 20763

AMS Project Number: 2004-03-35
Date Sampled: 9/17/2004
Date Received: 9/22/2004

Date
Parameter Resul¢ Unit Flag MDI, Method Matrix Analvzed
Total Organic Carbon i.86 % 0.01 EPA 9060 Sediment 9/28/2004

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance,

(SN

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 « (281) 554-7272 » Fax (281) 5546356

Quality Control Report
Client: Battelle AMS Project No.: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project No.: DACW33-03-D-0004 Date Received: 9/22/2004
Client ID: 11D4107ETC1 BR6 Date Analyzed: 9/28/2004

Mairix: Sediment
Method: EPA 9060

Continuing Calibration Data

AMS Sample ID Parameter SRM Result  SRM Theoretical RPD QC Limits
(%) (%) (%) (% RPD)
CCo3 TOC 2.08 2.00 392 <5
TOC Method Blank
AMS Sample ID Weight Result TOC MDL
(g} (ug ©) (%) (%)
CB03 0.4846 0.6 ND 0.01
Replicate Analysis
AMS Sample ID Parameter Sample Result  Replicate Result RPD QC Limits
(o) (%) () (%5 RPD)
20763 TOC 1.86 1.87 0.54 <25

Samples in Batch (AMSID): 20749 20752 20755 20758 20761
20750 20753 20756 20759 20762
20751 20754 20757 20760 20763

Quality Assurance: These analyses were performed in accordance with EPA guidelines for quality assurance.

&

AMS, inc. f’;(.)je;:tﬂMana-ger




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 » (281) 554-7272  Fax (281) 5546356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 , Date Sampled: 9/16/2004
Project Number: DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D41007GS1 MB1 Matrix: Sediment

AMS Sample ID: 20764

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.25 % 0.01 NOAA EMAP 1993  9/24/2004
Very Coarse Sand (0¢) 042 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 1.17 % 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (2¢) 3.54 % 0.01 NOAA EMAP 1993  9/24/2004
Fine Sand (3¢) 26.42 % 0.01 NOAA EMAP 1993  9/24/2004
Very Fine Sand (44) 25.88 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 29.34 % 0.01 NOAA EMAP 1993 9/24/2004

Clay (>84) 12.97 % 0.01  NOAAEMAP 1993  9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

K3

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B * League City, TX 77573 » (281) 554-7272 » Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Numiber: DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D41016GS1 MB4 Matrix: Sediment

AMS Sample ID: 20765

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 1.08 % 0.0 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0¢) 0.11 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.41 Y 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (2¢) 1.35 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 12.07 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 34.19 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 33.16 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>8¢) 17.64 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

VoN

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B * League City, TX 77573 » (281} 554-7272 » Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number: DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D4101FGSI MB7 Matrix: Sediment

AMS Sample ID: 20766

Parameter Regsult Unit Flag MDL Method Analvzed
Gravel (<-1¢) 0.00 % 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0¢) 0.05 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.12 % 0.01 NOAAEMAP 1993 9/24/2004
Medium Sand (2¢) 2.33 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 8.13 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 5.36 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) ' 42.89 % ©0.01 NOAA EMAP 1993 9/24/2004
Clay (>8¢) 41.12 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

ON_.

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

562 N. Highway 3, Suite B « League City, TX 77573 « {281) 554-7272 » Fax (281) 554-6356

Client; Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number: DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D41028GS1 MA1 Matrix: Sediment

AMS Sample ID: 20767

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.05 % 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (04) 0.12 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.27 % 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (24) 217 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 33.24 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 52.57 % 0.01 NOAA EMAP 1993  9/24/2004
Silt (5-7¢) 8.94 Y 0.01 NOAA EMAP 1993 9/24/2004
Clay (8¢) 2.04 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

4\

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 » (281} 554-7272 « Fax (281) 554-6356

Client: Battelle  AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D4102FGS1 MA3 Matrix: Sediment

AMS Sample ID: 20768

Parameter Result Dnit Elag MDL. Method Analvzed
Gravel (<-1¢) 0.11 % 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (04) 0.04 Y 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.03 % 0.01 NOAA EMAPF 1993 9/24/2004
Medium Sand (2¢) .12 Yo 0.01 NOAA EMAP 1993 6/24/2004
Fine Sand (34) 7.79 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 67.61 % 0.01 NOAA BEMAP 1993 9/24/2004
Silt (5-7¢) 21.66 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>8¢) 2.64 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

SN

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 « (281) 554-7272  Fax (281) 554-6356

Client: Baitelle 7 AMS Project Number: 2004-03-35
Project Title:  USACE NAE Delivery Crder 0005 Date Sampled: 9/16/2004
Project Number:  DACW33-03-D-0004 Date Received; 9/22/2004
Client Sample ID:  11D41036GS1 MA7 Matrix: Sediment

AMS Sample ID; 20769

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.01 Y 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0é) 0.01 Y% 0.01 -~ NOAAEMAP 1993  9/24/2004
Coarse Sand (1¢) 0.08 % 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (2¢) 0.98 % 0.01 NOAA EMAP 1993  9/24/2004
Fine Sand (3¢) 6.91 Y% 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 68.64 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 20.14 % 0.01 NOAA EMAP 1993  9/24/2004
Clay (=84) 3.23 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

Ion

AMS, inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 « (281) 554-7272 « Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Numiber: DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D4103EGS1 NR2 Matrix: Sediment

AMS Sample ID: 20770

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.56 % 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0¢) 0.20 Y% 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.11 % 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (24) 0.59 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 5.33 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (44) 24.42 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 35.96 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>84) 32.84 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance,

S\

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 + (281) 554-7272 - Fax (281) 554-6356

Client: Batteile AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D41045GS1 NR4 Matrix: Sediment

AMS Sample ID: 20771

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.53 % 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0¢) 0.15 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.78 % 0.01 NOAA EMAP 1993 9/24/2004
Mediem Sand (2¢) 2.01 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 12.46 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 35.40 % 0.01 NOAA EMAP 1993  9/24/2004
Silt (5-7¢) 26.79 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>8¢) 21.89 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

h

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B « League City, TX 77573 + (281) 554-7272 « Fax (281} 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/16/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D4104CGS1 NR7 Matrix; Sediment

AMS Sample ID: 20772

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-14) 0.00 % 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0¢) 025 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 1.69 % 0.01 NOAA EMAP 1993  9/24/2004
Medium Sand (24) 2.31 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢} 13.39 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 3243 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 29.03 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>8¢) 2091 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelisies for quality assurance.

N -

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highweay 3, Suite B « League City, TX 77573 « (281) 554-7272 » Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project Numnber:  DACW33-03-D-0004 Date Received: 8/22/2004
Client Sample ID:  11D41055GS1 NB3 Matrix: Sediment

AMS Sample ID: 20773

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.05 % 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0¢) 0.02 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.27 % 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (2¢) 1.57 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 19.11 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 75.61 % (.01 NOAA EMAP 1993 9/24/2004
Siit (5-7¢) ‘ 2.18 % 0.01 NOAAEMAP 1993 9/24/2004
Clay (>8¢) 1.18 % 0.01 NOAA EMAP 1993  9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

g

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B * League City, TX 77573 » (281) 554-7272 « Fax (281) 554-63356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 ' Date Sampled: 9/17/2004
Project Number: DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D4105CGS1 NB35 Matrix: Sediment

AMS Sample ID: 20774

Parameter Result Unit Flag MDL Method Analvzed
Gravel (<-1¢) 0.00 % 0.0t NOAA EMAP 1993 9/24/2004
Very Coarse Sand (04) 0.01 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.03 Y% 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (2¢) 0.24 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 11.03 %% 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (44) 45.84 Yo 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 32.75 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>8¢) 10.09 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

N

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 = (281) 554-7272  Fax (281) 554-6356

Client: Baitelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project Number: DACW33-03-D-0004 Date Received; 9/22/2004
Client Sample ID:  11D41063GS1 NB7 Matrix: Sediment

AMS Sample ID: 20775

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.02 Y% 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0¢) 0.07 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.05 % 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (2¢) 037 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 20.37 % 0.01 NOAA EMAF 1993 9/24/2004
Very Fine Sand (4¢) 59.18 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 15.63 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>8¢) 431 % 0.01 NOAA EMAP 1993  9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

(S -

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B + League City, TX 77573 » (281) 554-7272 » Fax (281) 554-6356

Client; Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D4106CGS1 BR1 Matrix: Sediment

AMS Sample ID: 20776

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.00 % - 001 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (0¢) 0.16 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.34 % 0.01 NOAA EMAP 1993  9/24/2004
Medium Sand (2¢) 2.10 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 10.12 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 48.51 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 32.20 % 0.01 NOAA EMAP 1993 9/24/2004

Clay (>84) 6.57 % 0.0t NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

ron

AMS, In¢. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B » League City, TX 77573 « (281) 554-7272 « Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project Number:  DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D41076GS1 BR3 Matrix: Sediment

AMS Sample ID: 20777

Parameter Result Unit Flag MDL Method Analyzed
Gravel {(<-1¢) 0.05 % 0.01 NOAA EMAP 1993  9/24/2004
Very Coarse Sand (0¢) 0.09 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.25 % 0.01 NOAA EMAFP 1993 9/24/2004
Medium Sand (2¢) 0.90 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand (3¢) 7.41 % 0.01 NOAA EMAP 1993  9/24/2004
Very Fine Sand (4¢) 25.03 % 0.01 NOAA EMAP 1993 9/24/2004
Silt (5-7¢) 50.92 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>84) 15.35 % 0.01 NOAA EMAP 1993 9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance,

o -

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B - League City, TX 77573 « (281) 554-7272 + Fax (281) 554-6356

Client: Battelle AMS Project Number: 2004-03-35
Project Title: USACE NAE Delivery Order 0005 Date Sampled: 9/17/2004
Project Number: DACW33-03-D-0004 Date Received: 9/22/2004
Client Sample ID:  11D4107EGS1 BR6 Matrix: Sediment

AMS Sample ID: 20778

Parameter Result Unit Flag MDL Method Analyzed
Gravel (<-1¢) 0.00 % 0.01 NOAA EMAP 1993 9/24/2004
Very Coarse Sand (04) 0.08 % 0.01 NOAA EMAP 1993 9/24/2004
Coarse Sand (1¢) 0.19 % 0.01 NOAA EMAP 1993 9/24/2004
Medium Sand (2¢) 0.62 % 0.01 NOAA EMAP 1993 9/24/2004
Fine Sand {3¢) 5.84 % 0.01 NOAA EMAP 1993 9/24/2004
Very Fine Sand (4¢) 1542 % 0.01 NOAA EMAP 1993 9/24/2004
Siit (5-7¢) 53.93 % 0.01 NOAA EMAP 1993 9/24/2004
Clay (>8¢) 23.92 % 0.01  NOAAEMAP 1993  9/24/2004

Quality Assurance: These analyses were performed in accordance with EPA/ASTM guidelines for quality assurance.

o

AMS, Inc. Project Manager




Applied Marine Sciences, Inc.

502 N. Highway 3, Suite B « League City, TX 77573 + (281) 554-7272 « Fax (281) 554-6356

AMS QUALITY CONTROL REPORT

Client: Battelle AMS Project Number: 2004-03-35
Project Number: DACW33-03.D-0004 Date Sampled: 9/17/2004
Project Title: USACE NAE Delivery Order 0005 Date Received: 9/22/2004
Client Sample 1D: 11D4107EGS1 BR6 Date Analyzed: 9/24/2004
AMS Sample ID: 20778 Matrix: Sediment

Method: EMAP 1993

Replicate Analysis

Particle U.S. Standard Size Sample Duplicate RPD # QC

Diameter Range  Sieve Mesh # Class Result Result Limits
(mm) (%) (%) (%) (% RPD)

<4.00-2.00 No. 10 Gravel 0.00 0.00 0.00 =25

<2.00-0.0625 No. 230 Sand 22.15 19.96 10.40 =25

<0.0625-0.0039 Pipette Silt 53.93 55.34 2.58 <25

<0.0039 Pipette Clay 23.92 24.70 3.21 =25

# Column to be used to flag RPD values outside of given limit of 25%
"EXCEEDS" indicates a value outside of the QC Limits

RPD: 0 out of 4 outside limit
amples in Batch (AMS ID): 20764 20767 20770 20773 20776

20765 20768 20771 20774 20777
20766 20769 20772 20775 20778
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U.S. Army Corps of Engineers, New England District
Contract No. DACW33-03-D-0004 (Delivery Order 0005)

Sample Custody Form
Today's Date : 9/17/2004 1:52:39 P . Laboratory : Applied Marine Sciences, Inc.
Chain-of-Custody #: 11D41-TC-0004 502 N. Highway 3, Suite B
Survey ID: 11D41 League City TX 17573
AnalysisID: TC Mr. Kenneth Davis
Analysis Description : TOC 281-554-7272 {Phone) 281-554-6356 {Fax)
Bottle ID : Bottle ID : Sampling Date : StationID: Depth Code: Ck1 Ck2 Ck3

|unﬂﬂnnllullﬂlll 11D41007TC1 Ot6r2004 8:28:27 MB1 ~ 3 [

Shipping Condition - Room Temperature: Cold(ice): Frozen{dry ice): __ « "
Received Condition - Room Temperature: — Cold(iceL Frozen{dry ice):

Relinguished By / Date / Time / Company / Transport-Airbill # Received By, / Date / Time / Company
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U.S. Army Corps of Engineers, New England District

Contract No. DACW33-03-D-0004 (Delivery Order 0005)

Sample Custody Form
Today's Date : 9/17/2004 1:52:37 p Lahoratory : Applied Marine Sciences, Inc.
Chain-of-Custody ¥#: 11D41-G5-0002 502 N. Highway 3, Suite B
Survey ID;: 11D#1 League City TX 77573
AnalysisiD: GS Mr. Kenneth Davis
Analysis Description : Grain size 281-554-7272 {Phone) 281-554-6356 (Fax}
Bottle ID ; Bottle ID : Sampling Date StationiD: Depth Code: Ck 4 Ck2 Ck3

]Hlllml"iullllml HDHOUTGS  SHE2004 8:28:27 MB1 T & 4

Shipping Condition - Room Temperature; Cold{ice}): L™ Frozen(dry jcey:

Received Condition - Room Temperature: _ Cold(ice) __. Frozen(dry ice):
Relmquls ed By>/ Date / e / Company / Transport-Airbill # cew d By / Date / T:me ! Company
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