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Maguire Group Inc.
Architects / Engineers / pla¡rners

One Cou¡t Street
New Britain, CT 06051
Telephone 860 /22+9147
Fax860/22L9147

July 28,1997

I\lr. Phillip Nmiskern
Marine Analysis Unit
U.S Army Corps ofEngineers
696 Virginia Road
Concord, MA 01741-2751

Ms. Olga Quirin
U.S EPA
J.F.K. Federal Building (CWQ)
Boston, l0ldy'^02203

Mr. John Caskey
U.S. National Marine Fisheries Service
One Blackburn Drive
Gloucester, MA 01930-2299

Mr. Philip Morrison
U.S. Fish and Wildlife Service
2?Bndge Street, Unit #1
Concord, NH 03301-4901

RE: SALEM SEDIMENT CHEIIIISTRY RESULTS
MAS SACHUSETTS DREDGED MATERTAL MANAGEMENT PLAN
M:GI #14787

Dear Sir/Ivfadam:

Enclosed is a report that presents the bulk chemistry results for the above referenced
project. Please review this material to determine the suitability of these sediments for
open water disposal at the Massachusetts Bay Disposal site lvmns¡.

This report is organized as follows:

Attachment I - Summary Tables
Attachment 2 - MBDS Reference Data
Attachment 3 - Grain Size Data for Individual Samples
Attachment 4 - Grain Size Data for Composite Samples
Attachment 5 - Metals Report
Attachment 6 - PAH Report
Attachment 7 - PCB/Pesticide Report
Attachment 8 - SamplingReport
Attachmentg-CoreLogs
Attachment l0 - Sampling Maps

The sampling and testing plan was carried out in accordance with the specifications of the January
2,7998 draft sediment sampling plan developed by the Army Corps of'Engineers (ACE) as
reiterated in the Dredged Material Management Plan Phase â Sediment Sampling Èt*r, r"U*ury
13, 1998. There \¡/ere a total of l8 stations sampled as shown in the Figures in Attachment 10.
Individual samples were analyzed for grain size and reported to the e*y Corps of Engineers
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(ACE) A compositing scheme was devised by the ACE (Table l) which consisted of l8
composite sarnples that were analyzed for metals, total organic carbon (TOC), %o solids, TpH,
PAHs, pesticides and PCBs.

The summary results are presented in Attachment l. An annotated copy of a typical summary
table (Figures 2a and 2b) explains these summary tables. The summary tables are also provided in
electronic formât (MS Excel). Laboratory reports containing raw data and qualþ assurance data
are provided in the Attachments 3 - 7.

The summary tables present bulk chemistry information for the composite samples. This data is
compared to the EPA/DAMOS reference data from MBDS (Attachment 2). Where the sample
result is > the reference + 2 standard deviations, an asterisk (*) is shown. Where results a¡e
below the minimum reporting limit (MRL), one-half the MRL is given. trVhere the laboratory
has reported a value below the MRL with a ".1" qualifier, that value has been reported in the
summary table.

In addition, the PAH data has been normalized to Yo organic carbon for the salem samples and the
MBDS reference. Ifthe normalized sample rezult is > the normalized MBDS reference value,
then an asterisk (*) is shown.

PCB congeners are presented individually and then summed. There is currently no direct
conversion from PCB congeners to total aroclors for sedirnent. A conversion has been developed
by EPA Narragansett that is specific to upper New Bedford Harbor only and, therefore, is not
used here.

Feel free to adjust the columns containing MBDS reference data in the spreadsheet
(salemsum.xls). It is set-up so that an asterisk (*) \iliü automatically appear if a sample results is
greater than the MBDS data, so if you want to input different reference values, please do so.

This data and your suitability determination is slated to be presented at public workshops in
Gloucester and Salem on August 12 and 14, respectively. Given the tight time constraint I believe
it would be useful for us to meet to discuss the data. I will be calling you to discuss arrangements
for a meeting.

In the meantime, If you have any questions, please call.

J\.

Stephen Lecco
Senior Environrnental Scientist
cc: Deerin Babb-Brott, Joe Freeman (without disk)
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Table L

Compositing Scheme for Salem Sediment Samples

Note: (S) suffix denotes surface
(M) suffix denotes middle
(B) suffix denotes bottom
No sufüx denotes no vertical stratification

Compositing scheme agreed to by P. Nimiskern (ACE) and S. Lecco (Maguire) on 4lZ3l9g
)

J

Combine these samples To create this composite
for analysis

(S8)MFA,, 0-3 + (s8) MFB, Q_s.z + (s8) MFC, o-3 MF-1(s)
(s8)MF4 3-13 + (S8)MFB, s.2_rr.4 MF-l(M)
(s8)MFC,3-8.4 MF-C(3-8.4)

(S8)MFB, rt.4-r4 + (S8)MFC, 8.4_1s MF-1(B)

(s8) MTA 0-13.e + (SS) MTB, 0-17 + (s8) MTC o-5.3 Mr-1(s)
(s8) MTC, s.3-13 S + (S8) MTC 13.8-18 Mr-1(B)
(s8) sPA, 0-2 + (S8) SPB, 0-2 + (S8) sPc, 0-2 sP-1(0-2)

(s8) sPA 2-4+ (S8) SPB,2_4+ (s8) sPC,2-4 sP-1(2-4)

(s8) spA5 4-6 + (S8) SpB, 4-6 + (SS) SpC, 4_6 sP-1(4-6)

(s8) sPA 6-21 sP-A (6-2r)
(s8)sPB, 6-26.8 + SPC,6-26 sP-l (6-B)

(s8)sPD, 0-2 + (s8)SpE, 0-2 + (S8)SPF, 0_2 sP-2(0-2)

(s8)spD, 2-4 + (SS)SPE, 2-4 + (S8)SPF, 2_4 sP-2(2-4)

(s8)spD, 4-6 + (S8)SPE, 4-6 + (S8)SPF, 4_6 sP-2(4-6)

(s8)sPD, 6-24.6 + (S8)SPE, 6-29 + (S8)SPF, 6-27 sP-2(6-8)

(s IB)NEP -A, 0-2 + (S IB)NEP_B, 0_3.s NEP-1

(sIB)NEP-C,0-2 + (SIB)NEP_D, O-2 NEP-2

(slB)NEp-E, 0-4.5 + (SIB)NEP_F, 0_6 NEP-3

TOTAL # SAMPLES I8
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Figure lb. Sediment Summary Field Explanations for PCBs and pesticides
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ATTACHMENT 2
MBDS REFERENCE DATA





AppenCix D, Section 3
Table 1 (Page 2)
Descriptive Statistics Calculated for lndivídual Stations for Metels at MBDS

¡",iÊû-REF
!v:ÞrJ-t1,c'l-

MtsO.REF
MBD.REF
MBD-REF
MBD.REF

I YYU

.tocn
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20.4,
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14.8
ta.¿
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0.16A
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J
t

5
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11./r l-t
tlé
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't? q

t2)
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tu-b
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1 .1.4

116
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1i8
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1 1

A'=a SîD 6.5 0.83 5b 6.0 0.078 7.7 9.8 2e

Units are ¡rg/g dry weight
Siatisiics calculai=d using 1/2 ihe det=Cion limit for values b=!ow detecticn, withcut ouil::.s rAll reís!'ence er=es usec in änal refer=nc3 aËa calculaiion.

1
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2 0.a2

35
7

15
2

3U
a

Mêan
STDS

0.14
0.01

24
1

.5¿

2
1atr

4

1 605 113
5 0.00

0.1



t\

Appendir O, Seclion 2

T¡bls 2
summary slat¡¡lic¡ lof PAh¡ for lhe oAMos and EPA Rale¡enco Aleac al MBDS
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ATTACHMENT 3
GRAIN SIZE DATA FOR INDIVIDUAL SAMPLES



Applied Marine Sciences, fnc.

Re

502 N. Highway 3, suite B . tæague city, Tx77s73 - (zgt) ss4-in2. Fax (281) ss4-63-_

April 13, 1998

Mr. Stephen Lecco
Maguire Group, Inc.
One Court Street
New Britain, CT 06051

Massachusetts Coastal Zone Management Dredged Material Management Plan Phase 2
Stage 1, Salem Harbor Sediment Particle Size and Total Solids Laboratory Report,
Maguire Group Project No. 98105, AlvfS Project No. 9810-01.

Dear Mr. Lecco,

Applied Marine Sciences, Inc. (AIvfS) is pleased to submit the enclosed laboratory report for
Salem Harbor in zupport of the above referenced project. The laboratory report coniists of a
summary data table, sample rezults, quality control results, and chain of custody documentation.
Electronic copies of the surnmary data table (Mcrosoft Excel) and the case narative
(WordPerfeçt V. 6.0) are on the enclosed diskette.

AlvlS received 43 original Salem Harbor field samples in three shipments which arrived on March
31, April 3, and April 7, 1998 under ch¿in of custody. Upon receipt at AlvfS, the sample labels
were compared to the chain of custodies and assigned a unique AIvI$ sample ID number.

The sediment samples were anallzed for particle size (ASTM Method D422-Standard Method for
Particle-Size Analysis of Soils) and total solids (EPA 160.3-Total Solids). To restore samples to
their original water content and to obtain representative total solids and particle size aliquóts,
samples were transfered to stainless steel bowls and homogenized using stainless*steel spatulas.
After homogenization and subsampling, any remaining sediment was transferred to its originat
sample jar.

Total solids was determined on a 50 to 125 gram aliquot of sediment which was transferred to a
pre-weighed aluminum evaporating dish and weighed to the nearest 0.1 mg. Samples were dried
at 105'C for 24 hours and weigtred. Percent total solids was calculated by dividing the weight of
the oven-dried sediment by the weight ofthe wet sediment and multiplying by 100. To document
quallty control, a duplicate analysis was performed with every batch of 20 samples. The duplicate
analysis must have a relative percent difference (RPD) of less than r5%,

Pa¡ticle size was determined on a 50 to 175 gram aliquot of sediment which was transferred to a
tared beaker and weighed to the nearest 0.1 mg. The samples were washed through a series of
nested U.S. standard sieves (M,#10, #40, and #200) using a preszurized spray niuleto rapidly
separate the individual ûactions. Sediment retained on each sieve was washed into a labeled, pie-
weighed beaker and dried at 105"C for 24 hours and weighed. The individual fraction weighf



Applied Marine Scienceso fnc.
502 N. Highway 3, Suite B . L,eague City, TX77573 . (2gl) 554-7272. Fax (281) 554-6356

April 13, 1998 Page2

Mr. Stephen Lecco
Maguire Group, Inc.

percentages were calculated by dividing the amount of dried sediment retained on each sieve by
the calculated dried sample weight, which was based on the total solids. The percent passing the
#200 sieve was calculated by subtracting the sum of material retained on the #4, #10,1140, and
#200 sieves, from the total aliquot dry weight derived from the total solids calculation. To
document quallty control, a duplicate analysis was performed with every batch of 20 samples.
The duplicate analysis must have aRPD OI lels than 15%

Total solids and particle size results are reported weight Reolicate total
'_..%,--t

solids and particle size analyses are reported for (0-2) (Arvrs rD 2340), (s-8)
SP-B (0-") (AIvfS ID 2360), and (Ga5) NC-3 (04) (AMS ID 2408). Precision for total solids
and particle size analyses are provided in Tables I and,2, respectively. Total solids RPD's ranged
from 0.43Yo to L2lYo for the three duplicates analyzed for Salem Harboç which meet the QC
limit of <15% RPD. Particle size RPD's ranged from0.46Yoto t0.52Yo which meet the QC limit
of <l5Yo RPD.

Table 1. Total Solids Relative Percent Difference (RPD)

AI\{S Sample ID RPD (%)

2340 0.44

2360 I .2 I

2408 0.43

Table 2. Pa¡ticle Size Relative Percent Difference K.gL'

Client
ID

Interval
(ft.)

AIVÍS
ID

Sieve

#4
RPD

Sieve
#10

RPD

Sieve
#40
RPD

Sieve
#200
RPD

Passing
#200
RPD

(s-8) sP-A 0-2' 2340 0.00 7.00 4.98 9.38 t.66

(s-8) sP-B 0-2' 2360 0.00 2.L7 10.52 3.04 0.63

(G4s)NC-3 o4' 2408 0.00 4.69 3.82 3.91 0.46



Applied Marine Sciences, fnc.
502 N. Highway 3, Suir€ B . L€ague Ciry, TX77S73 . (2gt) SS4_:/272 . Fax (281) 554-63._

April 13, 1998 Page 3

Mr. Stephen Lecco
Maguire Group, Inc.

We look forward to your comments and zuggestions for improving zubsequent data package
submissions.
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Sediment Data for i \/
BULKCHEII,'IST} EDTOC

Data Units Det. SAMPLE MBDS REF REF + 2SE SAMPLE MBDS REF
fDrvì Limit RESULT MEAN RESULT MEAN

Ha¡bor Salem

Code s8
LD. MF{13€.4)

% ñnes oa 58.86
0¡6 solids % 79.9
TOC oÁ 3.6

mo/ko 330

ma/ko

A¡senic 8.3 15.7 28.7
Cadmium 0.1 0.05 1.O8 2.74
Chromium 36 80 152

'to 19.7 31.7

0.05 0.025 o.121 o.277
Nickel

21 25.',| 40.5
Lead

11 46.7 66.3
Zinc 33 90 1Æ

uo/ko

2-2

1.2

1 -lt/lethyl naphthalene 0.66
2,S,Dimqthylnaphthalene 4 2

4 2

4 2

4 2
Fluorene 4 2 31 53 0.56 13.5

4 o-2 71 't38 0.06 31.2
0.95 147 261 0.26 82

4 2 0.56
Dibemothiophene 4 2 0.56
Fluo¡anthene 0.69 353 4f¡3 o.l9 't54.8

o.56 384 460 0.16 168.1

4 2 lE9 295 0.56 82.9
4 2 1U 2AA 0.56 85-3

BerzolÞlfluoranthane 4 0.49 337 408 0.14 14't.A

4 2 32s 412 0.56 136.6

4 2 0.56

4 2 257 392 0.56 111.9
PerylEne 60 16.67

4 2 193 286 0.56 44.9
4 2 30 51 0.56 13.2

4 2 167 2U 0.56 73.4
18.89 2308 3080 5.25 994

TOTAL L[N/v PAH 3.15 288 449 0.88 127

1988 2730 4.37 86715.74

> reference for TOC normalÞed

TOTAL HMW

'= > ¡eference +

MRLs

bulk

one-half MR



Sediment Chem Data for
BULK ?Y NOß -1D TOC

Sample Data Units Det. SAMPLE MBDS REF REF + 2SD SAI'¡IPLE MBDS REF
(Drv) Limit RESULT MEAN RESULT MEAN

PCBs uo/ko

8 - 2,4'-Dichlorobipheng 0.81 0.405 0.11
I I - ?2',$Trichlorobiphenyl 0.81 0.405 0-11

2Q - 1,4,4'.f nchlorob¡phenyl 0.8r 0.405 o.l1
44 - 2,2',3,9: :T etrachtorobiphenyt 0.81 0.405 o.1t
52 - 2,2',5,s'-T€tracblorobiphenyt 0.81 0_405 0.11
66 - 2,3',4,4-T€t¡achlorobiphenyl 0.81 0.405 0.11
I 01 - 2,2',4,5,S-Pentachlorobiphenvl 0.81 0.405 0.11
1OS - 2,3,9,4,4'-Pentachlorobiphenyl 0.8't 0.405 0.1't
1 1 I - 2,3'.4,4',$Pentachtorobiphenyl 0.81 0.405 0.11
128 - 2,2',3,3',4,4'-Hexachlorobiphenyl 0.81 0.405 o.l1
138 - 2,2',3,4,4',SLHooachlorobiphenvl o.2 0.06
'153 - 2,2',4,4,5,5-Hexachtorobiphenvt 0.81 0.405 0.11
17O - 2,2',3,3',4,4,$HeptachtorobiÞhenvt 0.81 o.4f)5 0.11

1 LO - 2,2',3,4,4',5,5-Heptachtorobiphenyt 0.81 0.405 0.11
187 - 2,2',3,4',5,5'.G-HepÞchtorobiphenyl 0.81 0.405 0.11
195 - 2,2',3,3',4,4',5.&Octachlorobiohenvl 0.81 0.405 0.r1
206 - 2,2',3,3',4,4',5,5.G-Nonachlorobiphenvl 0.81 o.405 0.11
209 - 2,2',3,3',4,4',5,5',6,o'-Decachtorobiphenvt 0.81 0.405 0.11
TOTAL rcB CONGENERS 7.085 1-97
Pesticides uq/ko

Ald¡in 0.81 o_405 0.11
alpha€hlordane 0.8't 0.4ofi 0.11
gamma€hlordane 0.El 0.405 0.11
2,4'-DDT 0.81 o.405 0.11
4,4'-DDT 0.81 0.405 0.11

0.81 0.405 0.11

0.81 0.405 o^ll
2,4.DDD 0.8't 0.405 0.11
4.4'-DDD 0.81 0.405 0.11
Dieldrin 0.81 o.405 0.11
Metho¡rychlor 0.81 0.405 0.11
Endosulfan I 0.81 o.4(x; 0.11
Endosulfan ll o^8r 0.405 0.11
Endosulfan SulÍate 0.81 0.¡ltls 0.11
Endr¡n 0.81 0.405 0.1't
Endrin Aldehyde 0.81 o.405 0.11
Heptachlor 0.81 o.405 0.11
Heptachlor Epoxide 0.81 0.405 0.11
alpha-hexachlorocyclohexane 0.8r o-405 0.11
beta-hexachlorocyclohexane 0.81 0.405 0.f 1

delta-hej!?chlorocyclohexane 0.81 o.405 0.11
lindane 0.81 0.405 0.1f
trans-Nonachlor 0.8'l 0.405 0.11

11-25
li' = > reference + 2SD for bulk chemistry; > reference mean for TOC

81 40.5

deta

MRLs MRLs



Data foriment \/
NORMAUZEDTOC

Data Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF
lDrvl Limit RESULT MEAN RESULT MEAN

Ha¡bor Salem

Proiect Codg s8
l.D. MF-ltst

oÃ 24.66
% solids oß 76.7
TOC % 0.8
TPH mE/kq

Mefã,ts ME/KE 20
Arsenic 3-9 15.7 2A.t

0.16 1.08 2.74

29 80 152
9gppçr 11 19.7 31.7

0.0r6 o.121 o.277

12 25.1 ¡10.5

29 46.7 66.3
Zinc 29 90 146

uo/kd 4.2

l5
6.t

l-Methylnaphthalene 4.2

3.3

6.5

7.4

2.4
Fluorene 13 3'l 53 16-25

*
13.5

Anthracene 29 71 138 36-25
*

31-2

83 187 261 1æ.7s
rt

a2

21

8
Fluoranthene 140 353 493 175

*
154.8

Ðrene 170 384 460 212.5
*

100 189 295 125
*

82.S

88 194 288 110
rf

85.3

140 337 408 175
*

141.4

53 325 412 66.25 r36.6
Beruo[elpyrene

71

100 257 362 125
t

I 1't.9
25

59 193 286 73.75 84.9

9.6 30 5't 12 13.2

59 167 2U 73.75
*

73.4
1043.6 2308 3080 1304.5

*
994

TOTAL PAH 125 288 449 156.25
*

127
TOTAL HT\4W PAH 918.6 1988 2730 1't4E.25

*
867r_-> + 2SD for > refe¡ence forTOC

values below MRLs listed as one.half MRLs

SummaryT/27l98



Sediment Data for MF-1 r/
BULKCHEMISTRY NORMALIZED TOC

Sample Data Units Det. SAMPLF MBDS REF REF + 2SD SAMPLE MBDS REF
(Dry) Limit RESULT MEAN RESULT MEAN
uc/ko

8 - 2,4-Dichlorqbiphenyt 0.84 o.42

18- 0.84 o.42

0.84 o.42
44 - 2,2',3,9 -T etrachlorobiphenyl 0.84 o.42
52 - 2,2,5,5'-Tetrachtorobiphenyl 0.84 0.42
66 - 2,3' dl'-Tetrachlorobipheng 0.84 o.42
1O1 - 2,2',4,5,ï-Pentachlorobiphenyl 0.081

1O5 - 2,3,3',4 A'-Pentachlorobiphenyl 0.84 o.42
1 18 - 2,3'.4,4',SPentachlorobiphenyl 0.84 o.42

128 - 0.84 o.42

0.36
153 - 2,2',4,4,5,5-He¡cachlorobiphenyl 0.091

170 - 2,2',3,C,4,4',$Heptachtorobiphenvl 0.84 o.42
180 - 2,2',9,4,4,5,5'-Heptachlorobiphenyl 0.066
187 - 0.84

0.84 o.42

206 - 2,2',3.9,4,4',5,5',&Nonachlorobiphenvl 0.84 o.42

0.052Og - 2,?,3,3',4,4 .5,5',6,d-Decachlorobiphenyl

TOTAL PCB 6.528
Pesfr'cides uq/kq

Ald¡in 0.84 o.42
alpha-Chlordane 0.84 o.42

0.84 o.42

o-14

0.84 o.42

0.84 o.42
4,4-DDE 0.84 o.42
2,4'-DDD 0.84 o-42

4.4LDDD 0_36

Dieldrin 0.84 o.42

0.84 o.42

I 0.84 0.42

Endosulfan ll 0.84 o.42
Endosulfan Sulhte 0.84 o.42
Endrin 0.84 o.42
Endrin Aldehyde o.u o.42

Heptachlor 0.84 o.42

0.11

0.84 o.42

0.84 o.42
d elta-he¡øch loroqyclohexane 0.84 o-42
lindane 0.84 o.42

0.84 o.42

84 42
+ 2SD for for TOC=>

Ilisled as

SummaryT/27l98

MRLs



Sediment Data for MF-1

BULKCHEIIISTRY NORMAL'ZEDÍOC
Data Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF

lDrvì L¡mit RESULI MEAN RESULT MEAN

Harbor Salem

Code SE

t.D. MF-IIM)

oÂ 69.26
% oa 65.6

% 1.7

mq/ko 42
ìleâls mq/ko

Arsenic 6_3 1s.7 28.7

0.37 1.08 2.74

30 80 152

8.7 19.7 31.7

0.05 0.025 o.121 o.zn
18 25.1 40.5

Lead 6.9 ß-7 66.3

38 90 146
PAH uq/kE

3.4

5 2.5
1 5 2.5

5 2.5

5 2.5

5 2.5

5 2.5
Fluorene 5 2.5 31 53 1.47 13.5

5 2.5 71 138 1-47 31.2

1.7 1gt 261 1.00 82
5 2.3 1.47

5 2.5 1.47

1-1 353 493 0.65 154.8

0.8 3U 460 o.47 168.1
5 2.5 1E9 295 1.47 82.9
5 2.5 194 288 1.47 85.3
5 2.5 337 ¡lO8 1.47 141.4
5 2.5 325 412 1.47 136.6
5 2.5 1.47

5 2-5 257 392 1.47 I 1't .9

150 88.24

5 2.5 193 28/8 1.47 84.9
5 2.5 30 5t 1.47 13-2
5 2.5 167 234 1.47 73.4

PAH 28.6 2308 3080 16.82 994
PAH 6.7 288 449 3.94 127

HMW
21

= > refefence + 2SD for bulk

MRLs one-half

> reference for data

1988 2730 12.E8 867



Sediment Chemistry Data for (SB)MF-llMì v
BULKCHEMISTRY NORMAUZEÐTOC

Sample Data Units Det. SAMPLE MBDS REF FTEF + 2SD MBEIS REF

fDrvì Limit RESULT MEAN RESULT MEAN
PCBs uo/ko

I - 2,4'-Dichlorobiphenyl 1 0.5 0.29
II - 2,2',$ frichlorobiphenyl 0.cEt7 o.o2
28 - 2,4,4' -'l nl:hlorobiphenyt 1 0.5 0.29
44 - 2,2',3,î -f etrachlorobiphenyl 1 0.5 o.29
52 - 2,2',5,5-Tet¡achlorobiphenyl 1 0.5 0.29
66 - 2,3',4,4 -Tetrachlorobiphenyl 1 0.5 0.29
1O1 - 2,2',4,5,ï-Pentachlorobiphenyl 1 0.5 o-29
1OS - 2,3,3',4,4'-Pentachlorobiphenyl 1 0.5 o.29
119 - ?J3',4,4,*Pentachlorobiphenyl 1 0.5 o.29
128' 2,7,3 3',4,4LHexachlorobiphenyl 1 0.5 0.29
138 - 2,2',3,4,4',3-Henchlorobiphenvt 0.f I 0.1r
153 - 2,2,4,4',5,S-Henchlorobiphenvt 1 0.5 o.29
17O - 2,2',3,3',4,4,$Heptachlorobiphenvl 1 0.5 0.29
18O - 2,2,3,4,4',5,5'-Heptachtorobiphenvl 1 0.5 o-29
187 - 2,2',3,4,5,5',ÈHeptachlorobiphenyl I o_5 0.29
195 - 2,2',3,3',4,4',S,&Octachlorobiohenvt 1 0-5 0.29
206 - 2,2',3,9,4.4',5,5',ô,Nonachlorobiohenvl 1 0.5 o-29
2Og - 2,2',3,9,4,4',5,5'.6,6'-Þecachlorobiphenvl 1 0.5 o.29
TOTAL PCB CONGENERS 8.217 4.83
Pesticides uq/kq

Aldrin
1 0-5 0.29

alpha€hlordane 1 0.5 0.29
gamma€hlordane

1 0.5 0.29
2,4'.DDT 1 0.5 0.29
4,4LÐDT 1 0.5 0.29
2,4"DDE 1 0.5 0.29
4,4.DDE 1 0.5 0.29
2,4'-DDD' I 0.5 0.29
4,4'-DDD 1 0.5 0.29
Dieldrin 1 0.5 0.29
Methorychlor 1 0.5 0.29
Endosulfan I 1 0.5 0.29
EndosulÍan ll 1 o.5 0.29
Endosulfan Sulhte 1 0-5 o.29
Endrin 1 0.5 0.29
Endrin Aldehyde 1 0.5 o.29
Heptachlor 1 0.5 o-29
Hepþc.flor Epoxide 1 0.5 0.29
alpha-heEchlorocyclohe¡cane 0.o73 0.ø
beta-hE>cachlorocyclohenne 1 0.5 0.29
delta-hexachlorocyclohexane

1 0.5 o-29
lindane 0.03 0.02
lrans-Nonachlor 1 0.5 o.29
To><aphene 100 29.4',1

' = > reference + zsD for burk chemistry: > reference mean for Toc normarized datã

I
below MRLs listed as MRLs



Sediment C Data for (S8)MF-1fBl

NORMAUZEDTOC
Units Dêt. SAMPLE MBDS REF REF + 25P SAMPLE MBOS REF
(Drv) Limit RESULT MEAN RESULT MEAN

Salem

Code SE

t.D. MF.IfBI

96 fines oß 75.U
oó solids oa 79.6

oÁ 0.5

ms/ko 110

mE/ko

11 15.7 28.7

0.1 0.05 1.08 2.74

46 80 152

17 19,7 31.7

0.05 0.025 o.'t21 o-277
g 2s.1 40.5

Lead
13 46-7 66^3

5l 90 146
ucr/ko

2-8

't.7

0.56

4 2

4 2

4 2

4 2
Fluorene 4 2 3l 53 4.00 13.5

4 2 71 138 4.00 31.2
1.2 187 261 2.40 82

1 4 2 4.(þ
4 2 4.0{)

0.35 353 493 o.70

o.27 384 460 0.s4 168.1
4 2 189 295 4.00 82.9
4 2 J94 288 4.00 85.3
4 2 337 1

4 2 325 412 4.00 136.6
4 2 4.00
4 2 257 362 111.9

0.81 1.e2

4 2 193 286 4.00 84.9
4 2 30 5l 4.00 13.2
4 2 167 2U 4.00 73.4

PAH
21.42 2308 3080 43.64

TOTAL PAH 5.2 288 449 10.40 127
TOTAL

> reference mean for
t=>

below

+ zSD for

as MRLs

normalized

1988 2730 33.24 867

.:-------- È



Sediment Data for MF-I \/ I

BULKCHEMISTRY NORMAUZEDTOC

9ample Data Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF

lDrv) Limit RESULT MEAN RESULT MEAN
PCBs uo/ko

I - 2,4LDichlorobiphenvl o.8 o.4 0.80
1 I - 2,2',*'î nchlorobiphenvl 0.8 0.4 0.80
28 - 2,4,4' -T nchlorobiphenyl 0.8 o^4 0.80

!412,f,L3,5-Tetrachtorobiphenyt 0.8 0.4 0.80
5L- 2,2',5,3 -T et¡achlorobi phenyl 0.8 o.4 0.80
66 - 2,3',4,4'-Teirachlorobiphenyl 0.8 o.4 0.80
1O1 - 2,2',4,5,5'-Pentachlorobiphenyt o.8 0.4 0.80
16 - 2,3,3',4,4'-Pentachlorobiphenvl o.8 o.4 o.80
1 18 - 2,3',4,4',*Penlachlorobiphenvl 0.8 o.4 0.80
128 - 2,2',3,3',4,4-He¡achlorobiohenvl 0.8 o.4 0.80
1æ - 2,2',3,4,4',5'-Hexachlorobiphenvl o,3 0.60
153 - 2,2',4,4',5,5-Henchlorobiphenvl 0.8 o.4 0.80
17O - 2,2',3L3',4,4',$.Heptachlorobiphenyl o.8 o.4 0.80
18O - 2,2',3,4,4'.5,5-Heptachlorobiphenvl 0.8 o.4 0.80
187 - 2,2',3,4,5,5',ô.Heptachlorobiphenvl 0.8 o.4 0.80
I 95 - 2,2',3,3'.4,4',5,&Octachlorobiphenyl 0.8 0.4 o.80
2æ - 2,2',3,9,4,4,5.5'.&Nonachtorobiohenvt 0.8 0.4 0.80
ztg - 2,2',3,3',4,4',5,5'.6,6.Decachlorobiohenvt o.8 o_d 0.80
TOTAL PCB CONGENERS 7.1 14.20
PesfcÍdes uo/ko

Aldrin 0.8 0.4 0.80
alpha€hloldane o.8 0.4 o.80
gamma€hlordane 0.8 o.4 0.80
2,4'-DDT 0.8 0.4 0.80
4,4-DDT 0.8 0.4 0.80
2,4'-DDE 0.8 o.4 0.80
4,4'.DDE 0.8 o.4 0.80

DD 0.8 0.4 0.80

o.8 0.4 0.80
Dieldrin 0.8 0.4 o.80
Methorychlor 0.8 o.4 o.80
Endosulfan I o^062 o.12
Endosulfan ll 0.8 o-¿ 0.80
Endosulfan Sulfate 0.8 o.4 0.80
Enddn 0.8 o.4 0.80
Enddn Aldehyde o.8 0.4
Heptachlor o.8 o,4 0.80
Heptachlor Epoxide o.o13 0.03
alpha-hq¡achlororyclohexane 0.8 o.4 0.80
beta-he¡cachlororyclohexane 0.8 o.4 0.80

0.8 o.4 o.80

0,8 o.4 0.80
trans-Nonachlor 0.8 o.4 0.80
Toxaphene 80 40 80.00

I

' = > reference + zsD for burk chemistry; > reference mean for Toc normal¡zed data
ri

listed as MRLs



Sediment Data for MT.1 \/
NORMAU EDTOC

Sample Data Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE TIIBDS REF
lDrvl Limit RESULT MEAN RESULT MEAN

Harbor Salem

s8
Sample LD. MT-,r(s)

oÁ oß 27.43
solids oÂ 76.9

oÁ 4.5

mo/kc 6:t

mo/ka
Arcenic 5.2 15.7 28.7
Cadmium 0.1 0.13 1.08 2.74
Chromium 34 80 152

7-8 19_7 31.7

0.05 0.025 o-121 o.277

16 25.1 40.5
Lead 1l 6.7 66.3
Zinc 27 90 146
PAH us/kq

5.8

4.7
1 2.3
2,ÈDimethylnaphthalEne 1.8

3

1.4

1.3
Fluorene

J 31 53 0.67
Anthracene 5.4 71 138 1.20 31

16 187 261 3.56 82
1 3.6 o-80

1.5 0.33

29 353 498 6.44 154.8

3i:l 384 460 7.33 168.1

15 189 295 3.33 82.9
l6 194 288

21 337 408 4.67 't41.4
7 325 412 1.56 136.6

13 2.89
14 257 392 3.1'l 111.9

4.5 ,|

l0 't93 286 2.22 84.9

2.1 30 51 o.47 13.2
12 167 234 2.67 73.4

TOTAL '183.s 2308 3080 40.78 994
TOTAL PAH 24.4 288 449 5.42 127
TOTAL HMW PAH 159.1 1988 2730 35.36 867

> refe¡ence for TOC data'=>rgfe¡ence+ 2SD for bulk

values below MRLs tisfed as one.half MRLs



Data for MT.ISediment

Units Det. SAMPLE MBDS REF REF + 25P SAMPLE MBDS REF
(Drv) Limít RESULT MEAN

PCBs uo/ko

8 - 2,4'.Dichlo¡obiphenyl 0.82 o.41 0.09
l8 - 2.2',S-Trichlorobiphenvl o.82 0.41 0.09
28 - 2, 4,4' -'î tichlo¡obiphenyl 0.82 o.41 o.09
44 - 2,2',3,5' --l etrachlorobiphenvl o.82 0.41 0.09
52 - 2,2',5,S'-Tetrachlorobiphenyl 0.057 0.01
aa - t,a',4,¿¡-Tetrachlorobiphenyl 0.82 o.41

1O1 - 2,2',4,5 E:-Pentachlorobiphenyl 0.11 o.o2
105 - 2,3,9,4,{-Pentachlorobiohenvl 0.037 0.01
1 18 - 2,3',4,4',*Pentachlorobiphenvl o.21 0.05
128 - 2,2',3,3',4.4'-He¡øchtorobiphenvt 0.82 o.41 0.09
138 - 2,2',3,4,4',SLHo¡achlorobiphenyl o.41 0.09
153 - 2,2',4,4,5,5'-Hemchtorobiphenyl o.23 o.05
't70 - o.47 o.lo

0.086 0.02
197 - 2,2',3,4',5,5,SHeptachto¡obiohenvt o.22 0.05
I 95 - 2.2,3,3,4,4',5,G€ctachlorobiphenvl o.82 o.41 o-os

0.03 0.o1

0.o34 0.01
PCB 4.764 1.06

Pest¡c¡des uE/ks

Alddn 0.82 o-41 0.09
alpha€hlordane 0.82 0.41

0.028 0.01

0.82 0.41 0.09

0.82 o.41 0.09
2,4-DDE o-42 o.41 0.09
4,4'-DDE o.'t5 0.03
2,4'-DDD 0.13 0.03

0.54 o.12

0.013 o.00
o.a2 o.4'l 0.09

Endosulfan I o.82 o.41 0.09
Endosulfan ll 0.E2 0.41 0.09
Endosulfan Suthte 0.82 o.41 0.G,
End¡in 0.82 o.41 o_09
Endrin 0.82 o.41 o.os

0.0098 0.00
lçp'þchfor Epoxide o.82 o.41 0.09

o.82 o.41

0.82 o.41 0.Gt
o.82 o.41 o.09

lindane 0.018 0.00
trans.Nonachlor o.82 o.41 0.09
To¡øphene 82 41 9.1I
' = > reference + 2SD for bulk chemistry; > reference

listed as

for TOC normalized data



Data for MT-Iment \/
NORMAL'7.8

Sample Dita Units Det, SAMPLE MBDS REF REF + zSD SAttIPLE MBDS REF
lDrvì Limit RESULT MEAN RESULT MEAN

Salem

!¡ j9q! Code s8
Sample l.D. MT.,ilBr

% oÃ 71.51
0,6 solids oa 74
TOC oa 10.4

mo/ka 50

mc/ko

8 15-7 28.7

0.19 1.08 2.74

36 80 152

11 '19-7 31.7

0.05 0.025 o.121 0.277

24 25.1 40.5

8.7 46.7 66.3
Zinc & 90 146
PAH us/kE

2.7

1.1

0.68

4.6 2.3
Acenaphtiylene 4.6 2.3

4.6 2-3

4.6 2,3

4-6 2.3 31 53 o-22 13.5
Anthracene 0.35 71 't38 0.03 31.2
Phenanthrene 4.6 1.4 147 261 0.13 E2

0.ts o.o2

4.6 2.3 o.22

0.89 353 493

o.62 384 460 o.06 168.1
4.6 2.3 189 295 o.22 82.S

4.6 2.3 194 288 o.22 85.3
Ber¡zglÞlfl uoranthene 0.43 337 408 0-04 141.4
Beæott]!uoranthene

0.1 325 412 0.01 136-6

4-6 2-3 o.22

4.6 2.3 257 362 o.22 111-9

n 7.40
lndenoil,2,3,-c,dlpyrene 4-6 2.3 't93 o.22 84.9

4-6 2.3 30 5l o.22 13.2

0.68 't6t 2U
PAH 18.27 2308 3080 1.7Ê

PAH 4.05 288 449 0.3s 127

1988 2730 1.37 867
=> mean for TOC

PAH

+ 2SD for

14.22

data
values below MRLs listed as one-half MRLs L



Harbor

Sedimenf Çhemistry Data for (S8)Sp-A(6.21) V
?ì/

Sample Data Units Det SAMPLE MBOS REF REF + 2SD SAMPLE MBDS REF
lDrv) Limit RESULT MEAN RESULT MEAN

Salem

Projec{ Code s8

Sample l.D. sP.A(6-21)

Physical

% fines % 44.52

% solids oÃ 82.8

TOC oß o.78

TPH mo/ko 29

Meâls mo/ko

Arsenic 4.1 15.7 28.7
Cadmium 0.1 0.05 1.08 2.74
Chromium 28 80 152
Copper 9-4 19-7 31.7
Mercury 0.05 0.o25 o.121 0.2n
Nickel 20 25.1 40.5
Lead 9 46.7 66.3
Zinc 34 90 14Ê
PAH uE/kq

Naphthalene 1.8

2-Melhylnaphlhalene 1.5

1-Methylnaphthalene o-67

2,&Dimethylnaphthalene 3.8 l-9

3.8 1.9

3.8 1.9

Biphenyl 3.8 t.9
Fluorene 3.8 1.9 31 53 2.44 13.5
Anthracene 0.1 71 138 o.l3 31.2
Phenanlhrene 1.2 187 261 1.9 82
'l -Methylphenanthrene 0.15 0.19
Dibenzothiophene 3.8 1.9 2.44
Fluoranthene 0.6:l 353 493 0.81 1

Pyrene 0,54 384 460 o.69 '168.1

Egnzo[a]anthracene 3.8 1.9 '189 295 2.44
thrysene o.32 194 288 o.41 85.3
Benzolb]fluoranthene o.4 337 ¿m8 0.56 141.4
Benzo[k]!uoranthene 3.8 1.9 325 412 136.6
Benzolelpyrene 0.34 o.44
Bemofalpyrene o.2s 257 ß2 o.32 111.9
Perylene 6.6 8.46
lndeno[1,2,3,-c,d]pyrene 3_8 1.9 't93 246 2.44 84.9
Dibenzo[a,hlanthracene 3.8 1.9 30 5l 2-4Á 13.2
Benzo[g,h,ílperylene o.u 187 234 o.4
TOTAL PAH 13.32 2308 3080 17.æ 994
TOTAL LMW PAH 3.2 28,8 449 4.'t0 127
TOTAL HMW PAH 10.12 1988 2730 12.97 86-/

+ D for bulk mean for TOC data



Data for V
Dâte Units Det. SAMPLE MBDS REF REF + 25Þ SAMPLE

(Drv) Limit RESULT MEAN

us/kq

0.77 0.39 0.49
18- o.v 0.39 0.49
28- o.n 0.39 0.49
44 o.77 0.39 0.49

o,77 0.39 0.49
o.77 0.39 0.¿lt¡

o.77 0.39 0.49
o.n 0.39 0.49

lf8 - o.77 o_39

128 - 0.77 0.39
138 -

0.15 0.19
r53 - o.T7 0.3Ét 0.¿lS,
170 - o.T7 0.3s¡ 0.4s¡

o.77 0.39 0.49
187 - o-77 0.39 0_49

o.77 0.39 0-49

o.77 0.39 0.49

o.7T 0.39 0.¡{9

6.70 8.58
us/kq

0.77 o.39 0.4Ír

0.77 0.39 0.49
o.T7 0.39 0.49
o.77 0.39 0.¿19

o.77 0.39

o.77 0.39 0.¿19

o.n 0.3t¡ 0.¿19

o,77 0.39 0.¿t9

o.77 0.39 o_49
Dielddn o.77 o.39 0.¿t9

o.T7 0.39 0.49
o-77 0.39 0.49

ll o.77 0,39

o.77 0.39
Endrin o,n 0.39

0.77 o_39 0-¿lÍl

o.77 o.39 0.¿19

0.77 0.39 0.,19

0.77 0.39 0.4t
o.77 0.3!, 0.4s¡

o.n 0.39 0-4.9

o.77 o.39 0.,19

o.T7 0.39 0.49

0.00
=> bulk TOC+ 2SD

l¡stêd

> lefergnce mean

MRLs

-¡



Sediment Data for (S8)SP-l(0-21 \/
NC TOC

Sample Data Units Det SAMPLE MBOS REF REF + 2SD SAMPLE MBDS REF
lDrv) Limit RESULT MEAN RESULT MEAN

Salem

Project Code s8
Sample l.D. sP-ll0-21

Physical

% fines oÁ 71.U
0¡6 solids oÂ 50.3

TOC oÂ s-7

TPH mE/kE 160

¡iletâls mo/ko

fusenic 8.6 15.7 28.7
Cadmium 0.9 1.08 2.74
Chromium 350

*
80 152

Coppe¡ 25 19.7 31.7
Mercury 0.3

*
o.121 0.277

Nickel 20 25.'l 40_5

Lead 50 ß.7 66-3

Zinc 70 90 14A
PAH uo/ko

Naphthalene 58
2-ltlethylnaphthalene 49
l -tì/lethylnaphthalene 28

2,ÈDimethylnaphthalene 23

35

cenaphthene r6
Biphenyl 12

Fluorene 35 31 53 6.14 13.5
Anthracene 69 71 138 12.11 3'1.2
Phenanthrene 210 187 261 36.84 82
I -ftlethylphenanthrene 4A 8.42
Dibenzothiophene 21

Fluoranthene 410 353 493 71.93 154.8
Pyrene 420 384 460 73.68 168.1
Berzo[a]anthracene 200 189 295 35.09 42.9
Chrysene 220 194 288 85.3
Berzolbïluoranthene 280 337 408 49.12 141.4
Benzoftlfluoranthene u 325 412 14.74 136.6
Berzo[e]pyrene 160 28.O7

Berzo[a]pyrene 200 257 362 35.09 1 l1.S
Perylene 't20 21.05
lndeno[1,2,3,-c,dlpwene 130 193 286 22.81 84_S

Dibeuo[a, h]anthracene 24 30 5l 4.21 13.2
Beruo[g,h,i]perylene 130 167 2U u.81 73.4
TOTAL PAH 2412 2308 3080 423.16 994
TOTAL LMW PAH 314 2A8 449 55-O9 127
TOTAL HMW PAH 2098 1988 2730 368.07 867

Llues below MRLs listed as one.half MRLs

Harbor

> reference + 2SD > reference normalized



Sediment Data for (S8)SP-1(0-2) V

Units Det. SAMPLE MBDS REF + 2SD SAMPLE REF
(Drv) Limit RESULT MEAN RESULT
uo/ko

1.3 0.65 0.'t1
18- 1.3 0.65 0.11
28- o.47 0.08
44 - 2,2',3,9 -T et¡achlorobiphenvl o-28 0.05

1.2 o.21

4 0.70
10r - 3.6 0.63

1.8 0.32
1 18 - 2,3:,4,4,,Pentachlorobiphenvl 4.9 0.86
128 -

1.3 0.23
1 6.8 1.19
I 4.2 1.4
170 - 8-2 1.4

2.6 0.46
187 -

5.4 0.95
195 - 't.3 0.65 0.11

0.56

o.77 o.14
PCB 52.03 9.13

uq/ko 0.00
1.3 0.65 0.11

o.73 0.13
0.91 0.16

1.3 0.65 ll lr

0.9r 0.16
1.3 0.65 0.1'l

5.1 0.8s
2.7 0.47

12 2.11

o.44 0.08
2-1 0.37

1.3 o.65 0.11

2-6 0.¿16

1.3 0.65 o-11

1.3 0-65 0.11

f.3 0.65 0.J I
1.3 0.6s 0.11
1.3 0.65 0.11
1.3 0.65 o.l I
1.3 0.65 0.1I

0.084 0.01

o.23 0.04
0.62

130 65 11-40
'= > reference + 2SD for bulk chemis{ry; > reference mean for normalized data
values MRLs

\._r' i



,{arbor

> reference + bulk

Sediment Data for (S8)SP-1(2*4)

Sample Data Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF
lDrv) Limit RESULT MEAN RESULT MEAN

Salem

Project Code s8
Sample l.D. sP-1(24)

Physìcal
016 ftnes oÃ 84.74
0,6 solids % 45.6

TOC oß 2.9

TPH mo/ko 65

MeÞls mc/ko

Arsenic 6.4 15.7 28.7
Cadmium

1 1.08 2.74
Chromium 38 80 152
Copper 14 19.7 31.7
Mercury 0.05 0.025 0.121 0.277
Nickel 20 25.1 40.5
Lead 14 46.7 on.J
Zinc 50 90 146
PAH UE/KE

Naphthalene 3-9

2-Methylnaphthalene 2.1

1-Methylnaphthalene 1.9

2,&Dimethylnaphthalene 110

1.9

:enaphthene 4.8

Biphenyl 1-7

Fluorene 1.9 31 53 o.66 13.5
Anthracene 4.2 71 138 't.45 31.2
Phenanthrene 4.4 187 261 2.90 82
1-Methylphenanthr€ne 2.9 1.00
Diber¿othiophene 0.gt 0.32
Fluo¡anthene 14 35:¡ 493 4.83 't&t-8
PyrenE 17 384 460 5-86 168.1
Benzo[alanthrac¡ne 9.6 189 295 3.31 82-9
Chrysene 8.5 194 2æ 2.93 85.3
Benzo[bffluoranthene 11 337 408 3-79 141-4
Benzo[kffluoranthene 3-4 325 412 1.17 r36.6
Benzo[e]pyrene 8.4 2.90
Benzo[a]pyrene 10 257 362 3_45 't11_9
Perylene 360 124-14
lndeno[1,2,3,-c,dlpyrene Þ 193 286 2.O7 84.9
Di benzo[a, hlanthracene 1.8 30 51 0.62 13.2
Benzo[g.h,i]perylene 5.6 167 234 1.93 73.4
TOTAL PAH 101.4 2308 3080 34.97 994
TOTAL LMW PAH 14.5 2E8 449 5.00 12j7
TOTAL HMW PAH 86.9 't988 2730 29.97 867

below MRLs listed one-half MRLs

for TOC normalized dâtâ



Sediment Chem istry Data for (S8lSP-l(2141 V
Oata Units Det- SAMPLE MBDS RËF REF + 2sD SAMPLE REF

(Drv) Limit RESULT MEAN

uo/ko 0.o0
1.5 o.7s 0.26

18- 0.16 0.06
2A- 1.5 0.75
44 1.5 0.75

1.5 0.75

1.5 o.75 0.26
1.5 0.75 0.26

1.5 0.7s 0.26
1 1.5 0.7s 0.26
128 - 1-5 o.75
138 - o.22 o.08
153 - f-5 0.75 0.26
170 - 1.5 0.75 o.26

1.5 0-75 0.26
1.5 0.7s 0.26

2 1.5 0.75 0.26
2os - 1.5 0.7s 0.26
209 - l-5 0.7s o.26

r2.38 4-27
us/kq

1.5 o.75 0.26
1.5 0.75 0.26
't.5 0.75 o.26
1.5 a.7s v.¿Þ

o.17 0.06
1.5 0.75

't.5 o.75 0-26

1.5 0.75 0.26

1.5 o.7s 0.26

1.5 0.7s o-26

1.5 0.75 0-26
Endosulfan I 1.5 0.75 0.26

1.5 o_75 0.26

1.5 0-7s 0.26
1.5 0-7s 0.26

Enddn 1.5 0.75 o^26

t.5 0.75 0.26

1.5 0.75 0.26

1.5 o_75 0.26

1.5 0.75 0.26

0.075 0.03
lindane

0.12

1.5 0.75 o-26
150 75 25.86

MRLs one-half

L

+ for bulk > reference mean for TOC normalÞed data



darbor

+ 2SD for bulk

Sediment Chemistry Data for (S8lSP-f (4.6l r/
NOR tiAuT.EÐ TOC

Sample Data Units Det- SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF
(Drv) Limit RESULT MEAN RESULT MEAN

Salem

Proiect Code s8

Sample l.D. sP.,il46ì

Physical

% fines oÁ 90.51
0¡6 solids oÁ 41.1

TOC oÂ 3.5

TPH mq/kq 90

MeÞls mE/kq

Arsenic 8 1s.7 2A.7

Cadmium 1.2 1.08 2.74
Chromium 45 80 152
Copper 16 19.7 31.7
Mercury 0.05 0.025 o-121 o.277

Nickel 23 25.1 40.5
Lead 9.8 46.7 66.3
Zinc 57 90 146
PAH uo/ko

Naphthalene 5.4

2-Methylnaphthalene 2.9

1 -Methylnaphthalene 2

2,&D¡methylnaphthalene 1.2

1.2

4.7

Biphenyl 1-1

Fluorene 1.8 31 53 0.51 13.5

Anth¡acene 2.5 71 't38 o.71 31.2
Phenanthrene 7.2 187 261 2.06 82
l-Methylphenanthrene 2 0.5/
Diberzothiophene 7-8 3.S 1.11

Fluoranthene 12 353 493 3.¡ß
Brene 12 384 ¡160 3.¡ß 168.1
Benzolalanthracene 6.6 189 295 1.89 82.9
Chrysene 6.5 194 288 1.86 85.3
Benzolb]fluoranthene 8.6 337 408 2.46 141.4
Beuo[k]Iuoranthene 2.3 325 412 0.66 136.6
Benzo[e]pyrene 4.7 1.U
Benzofalpyrene 5 257 362 1.43 11t-9
Perylene 40 125_71

lndeno[1 .2,3..c,dìpyrene 4.4 r93 286 1-2fJ 84.9
Dibenzo[a,hlanth¡acene 0.65 30 51 o-19 13.2
Beruofg,h,ilperylene 4.1 't67 234 1.17 73.4
TOTAL PAH 73.65 2308 3080 21_O4 994
TOTAL Llvfw PAH 11.5 2aa 449 3.29 127
TOTAL HMW PAH 62.15 1988 2730 17.76 867

.Jlues below MRLs listed as one-hatf MRLs

mean for TOC normalized data



Sediment Chem Data for \/
Dala

I TOC
Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF
þrvì Limit RESULT MEAN RESULT MEAN
us/kE

I 1.6 0.8 0.23t8- o.16 0.05
28 1.6 0.8 0.23

1-6 0.8

't 0.E 0.23
66- 1.6 o-8 0.23
10r - 1.6 0.8 o.23
105 - 1.6 0.8
I 18 - 2,3:,4,4',*Pentachlorobiphenvl 1-6 0.8
28 1.6 0.8 o.23

0.36 0.10

o.27 0.08
1 1.6 o.8 o.23
180 - o.056 o.021g- 1.6 0.8 0.23
195 - 1.6 0.8 0.23

0.038 0-0r
1.6 0.8 0.23

PCB 11.2U 3.22
uo/ko

1.6 o.8

1.6 0.8

1.6 0.8 o-23
1.5 0.8 0.23
1.6 o-8 0.23
1.6 0.8 o.23

o.27 0.0E
r.6 0.8 0.23

0.19 0.05
1.6 0.8 0.23
1.6 0.8 0.23
1.6 o-8 0.23
1.6 o.8

1.6 0.8 0.23
1.6 0.8 0.23
1.6 0.8 o-23
1.6 0.8 0,23
1.6 0.8 0.23
1.6 o.8 0.23
1.5 0.8 0.23

0.2s 0.07
lindane

0.092 0.03
1.6 0-8 0.23

as on+'half

160 80 22.86

-\: 
t



Sediment Data for (S8)SP-1f6-Bl V
,RY NOT AU7.ED TOC

Sample Data Units Oet. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF
IDrvI Limit RESULI MEAN RESULT MEAN

Salem

Project Code s8
Sample l.D. sP.r(6-B)
Physical
016 fines oÁ 91.47
0¡6 solids oa 65.7

TOC oÂ 1.15

TPH mq/ko 37

Mef¿ls mq/kq

Arsenic 't3 15.7 28.7
Cadmium 0.17 1.08 2.74
Chromium ô¿ 80 152
Copper 21 19-7 31.7
Mercury 0.05 o.o25 o.12'l o.277
Nickel 36 25.1 40.5
Lead 18 46.7 Þþ^J

Zinc n 90 146
PAH uo/ko

Naphthalene 2.7

2-Methylnaphthalene 1.3

l-Methylnaphthalene o.72

2,SDimeth$naphthalene 4.7 2.35

4.7 2.35

4.7 2.35

Bipheny| 4-7 2.3s

Fluorene 4.7 2.35 31 53 2.O4 13.5
Anthracene 0.29 71 138 0.25 31.2
Phenanthrene 2 't87 261 1.74 82
1 -Methylphenanthrene o.2 0.17
Dibenzothiophene 4.7 2.35 2.04
Fluoranthene 0.9 353 493 o.78 154-8
fl¡ene o.72 344 460 0.63 168.1
Benzo[aJanthracene 4.7 2.3s 18S 295 2_O4 82.9
Chrysene 0.55 194 288 0.48 85.3
Beuo[bfluoranthene 0.55 337 408 0.¿18 141.4
Benzolklfluoranthene 4.7 2.35 325 412 2.04 136.6
Benzo[e]pyrene 0.48 o.42
Benzo[a]pyrene o.2 257 362 o.17 111.9
Perylene 180 156-52
lndeno[1,2,3,c,dlpyrene 4.7 2.35 193 286 2.O4
Dibemola,hlanthracene 4.7 2-35 30 5t 2.U 13.2
Beuo[g,h,itperylene o.41 167 234 0.36 7s.4
TOTAL PAH 17.37 2æ8 3080 t0
TOTAL LÍr,lì¡/ PAH 4.64 288 449 127
TOTAL HMW PAH 12.73 't988 2730 1't.o7 867

MRLs MRLs

Harbor

> reference + 2S > reference TOC normalized data



Sediment Chemistry Data for (S8)Sp-f (6-8) V
Units Det. SAMPLE MBDS REF REF + 2SD MBDS
(Drv) Limit RESULT MEAN RESULT MEAN

PCBs us/kq 0.(x)
I - 2,4-Dichlorobiphenyl 0.94 o.47 0.82
18 0.043 0.0s

0.94 o.47 0.41
44- o.47 o.41
52 - 2,2'.5,5-Tetrachlorobiphenyl 0.94 o.47 o.41
66 - 2,3,4,4-Tetrachtorobiphenvl 0.94 o.47 o.41
fol - 0.94 o.47 0.41

0.94 o.47 0.41

0.94 o.47 0.41

o-94 o.47 o.41

o.32 0.28
1 o.94 o.47 0.4r
170 - 2,2',3,1,4,4,$Heptachlorobiohenvt 0.94 o.47 o.41
18O - 2,2',3,4,4,5,$-Heptachlorobiohenvt 0.94 o.47 0-41
187 . 2?'.3,4,S,t,6,Heptachlorobiphenvl 0.94 o.47 o.41
t95 - 0.94 o.47 0.41

0.94 o.47 o.41

o.94 o.47 o.41

7.89 6.86
us/kE

o.94 o.47 0.41

o.s4 o.47 0.41

0.94 o.47 0.41
2,4'-DDT 0.94 o.47 0.41

0.94 o.47 0.4r
o.94 o-47 o.41

0.94 o.47 0.41

0.94 o-47 0.41

0.075 0.07

0.94 o.47 o.41
Methoxychlor 0.94 o.47 o.41
Endosutfan I 0.94 o,47 0.4't

lt 0.94 o.47 o.41

0.94 o.47 o.41

o_Ít¿ o-47 o.41

o.94 0.47 o.41

o.94 o.47 0.4'l

0.94 o_47 0.41

0.94 o.47 0.41

o.94 o-47 o.41

0.94 0.47 0.41

0.025 0.02

0.94 o.47 0.41

94 47 40.47
'= > reference.+ 2SD for bulk chemistry: > reference mean for TOC data

one.half MRLsvalues MRLs

'+r i



Sediment Chem Data for
E KCHEMISTRY

SaEple Data Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF
lDrv) Limit RESULT MEAN RESULT MEAN

Salem

Project Code s8
Þ4qple [.D. sP-2t0-21

Physlcal
016 fines oÁ 40.17

% solids oÁ 66.8
TOC oÃ 1.25

TPH mq/kq 44
Metals mq/kq

Arsenic 5.3 15.7 28.7
Cadmium o.3:t 1.08 2.74
Chromium 52 80 152

Çspper 9.9 19.7 31.7
Me¡cury o.05 0.025 o.121 o-277
Nickel 13 25.1 40.5
Lead 12 46.7 66.3
Zinc u 90 146
PAH uo/ko

Naphthalene 11

2-Methylnaphthalene 11

1-Methylnaphthalene 6.6

2,EDimethylnaphthalene 5.2

4.6

3
Biphenyl 2.4
Fluorene rt,o 31 53 5.28 13.5
Anthracene 12 71 138 9.60 31.2
Phenanthrene 33 18;t 261 26.40 82
l-Methylphenanthrene 8.f 6.48
Dibenzothiophene 3.8 3.04
Fluoranthene 68 sct3 493 54.Æ 154.8
Pyene 73 384 460 58.40 168.1
Berzofalanthracene 30 189 295 24.00 82.9
Chrysene 41 194 298 32.60
Bemo[b]fluoranthene 38 337 408 30.¡fO 141-4
Benzolklfluoranthene 14 325 412 11.20 136.6
Bemole]pyrene 24 19.20
Benzo[a]pyrene 27 257 362 21.æ 11 1.9
Perylene l0 8.00
lndeqo[1,2,3,-c,dlpyrene t6 193 286 t2-80 84.S
Dibertzo[a, h]anthracene 2.7 30 51 2.1ê 13.2
Benzolg,h,ilperylenê 17 16'.7 234 13.60 73.4
TOTAL PAH 378.3 2308 3080 302.U 994
TOTAL LMW PAH 51.6 284 449 41.28 127
TOTAL HMW PAH 326.7 't988 2730 261.36 867

/alues below MRLs tistêd as one'half MRLs

+ ZSD for bulk > reference mean for normalÞed data



Sediment Chemistry Dqla for (S8)Sp-2(0-21 \
Sample Data Units Det. SAMPLE MBDS REF REF + SAMPLE MBDS REF

(Drv) Limit RESULT MEAN F{ESULT MEAN
uo/ko

o.93 0.465 o.37

0.058
28 - 2.4.4'-Trichlorobiphenyl 0.078
44 - 2,2',3,5' -'l et¡achlorobiphenvl 0.041 0.05
52 - 2,2',5,S-Tetrachlorobiphenyl 0.28 o.22
66 - 2,3,44'-Têtrachlorobiphenyl 0.87 0.70
101 - 2,2',4,5,5'-Pentachlorobiphenyl o.8 0.64

0.4 0.32

1.1 0_88

0.28 o22
138 - ?,2',3,4,4,5-Hexachtorobiphenvl 1.7 1.36
'|53 - 2,2,4,4',5,3.He¡øchlorobiphenvl 1.6 '1.28
170 - 2,2',3,3',4,4,S-Heptachlorobiphenvl 1.1 0.88
r80 -

O.¿16 0.37

o.71 0.'/
0.93 0.¡f65 0.37

2ß- 0.067 0.05
209 - ?,2',3,1,4,4',5,1,6,ô-Decachlorobi¡henvt 0.058 0.05
TOTAL PCB CONGENERS f 0.5s5 8.4

uo/ko

0-93 0.465 o-37
alpha€hlordane 0.93 o-465

o.t4 0.11

0.93 0-465 ôe7
0.93 0.¿165 0.37

2.4'-DDE 0.93 0.¡165 o-37

1.2 0.96
o-7a 0.62

3.3 2-U
Dield¡in 0.13 0.10

o.2 0.16

0.93 0.465 o.37
il 0.93 0.465 0.37
Sufiate o-9s 0.465 0.37

Endrin 0.s3 0.¿165 0.37
Endrin 0.93 0.465 0.37

0.93 o.465 0.37

0.93 o.465 0.37

0.93 0.46s 0.37

0.93 0.,165 o-37

o.o72 0-06

o.071 0.06

0-o88 0.07
93 46.5 37.20

=>
bElow

+ 2SD for > reference for TOC data i
{

':' 
¡



Sediment Chemistry Data for (SB)Sp-2fZ-41 \
Sample Data Units Det, SAMPLE MBDS REF REF + 2SO SAMPLE MBDS REF

lDrvl Limit RESULT MEAN RESULT MEAN

Salem

Projec't Code s8
gample l.D. sP-2(24t

Physical

% fines oa 24.32

% solids oÁ 80.'l

TOC oÂ 0.345

TPH mo/ko 100

Meâls mo/ko

Arsenic 5 15-7 28.7
Cadmium o.'12 1.08 2.74
Chromium 14 80 152
Copper è-/ 19.7 31.7
Mercury 0.05 0.025 o.121 o.277
Nickel 9.5 25.1 40.5
Lead 5.4 46.7 66.3
7¿nc 25 90 148
PAH uo/ko

Naphthalene 2.2

2-Melhylnaphthalene 1.3

1-Methylnaphthalene 0-75

2,&Dimethylnaphthalene 4.2 2.1

4.2 2.1

4.2 2.1

Biphenyl 4.2 2.'.1

Fluorene 4-2 2.1 3t 53 6.09 13.5
Anthracene o-37 71 138 1.t7 31.2
Phenanthrene 1.S 147 261 5.51 82
l -Methy|phenanthrene 0.3f 0.90
Díbenzothiophene 4.2 2.1 6.09
Fluoranthene 2.4 353 493 6.36 154.8

fyrene 2.2 384 460 6.38 168.r
Benzo[alanthracene 1.8 189 29s 5.22 82.9
chn¡s.e¡e 't.5 194 288 4.35 85.3
Berzo[b]fIuoranthene 1-4 :r¡7 408 4.06 141.4
Beuo[klfluo¡anthene o.4 325 412 1.16 136.6
Benzo[e]pyrene 1.1 3.19
Bertzo[a]pyrene 1.2 2s7 362 3.4A 1 11-9

le1yleqe 1.7 4.93
lndeno[1,2,3,-c,dlpyrene 0.78 f93 28,6 2.26
Dibenzo[a,hlanthracene 4.2 2.1 30 51 6.09 13.2
Bemo[g,h,i]perylene o.73 167 234 2-12 73.4
TOTAL PAH 18.88 2308 3080 54_72 994
ÏOTAL LMW PAH 4-37 288 u9 12.67 't27
TOTAL HMW PAH 14-51 1988 2730 42.06 867

below MRLs MRLs

> reference + for bulk mean for TOC no¡malized data



Sediment Data for

Units SAMPLE MBDS REF + REF
Limit T MEAN

0.79 0.40 1,14

0.79
28-

14-
1.14

0.40 1.14

0.40 1.14
l0r - 0.79 0,40 1.1
105 - 0.40 1.f
118 -

28 0.79 1-14

o.55
ls3 - 79 1-14
170.

0.¡lO
1

180 - 0.40 1.f
187 -

14

0.79 4
0.79 1.14

0.¿¡o 1.14
PCB 6.905

1.1

1.1

0.79 14
0.79 ,t

0.1r
0.79

1

0.40 1.1

Dield¡in
1.14

0.40 1.14
I 0.79 0.¡O 14
lt

0,,10 1

't.1

1.

1.14
0.79

o.79
1

0.79
1

0.05r 0.15

0.
1

79 11

below as MRLs

=> + 2SD for mean for TOC data



Sediment Chem istry Data for (S8)SP-2146) 1"
BUL

Sãmple Data Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF
(Drvì Limit RESULT MEAN RESULT MEAN

Salem

Project Code S8

Sample l.D. sP-2t46ì

Physical

% fines % 31.41
0¡6 solids oÁ 78.2

TOC % 0.29

TPH mq/ko 77

Metals mq/kq

Arsenic 4.5 15.7 28.7
Cadmíum 0.11 1.08 2.74
Chromium 18 80 152
Copper 7.5 '19-7 31.7

[e¡cury 0.05 0.025 0.121 o.277
Nickel 12 25.1 40-5

Lead 7.8 46.7 66.3
Zinc 28 90 146
PAH uo/ko

Naphthalene 1.9

2-ll,lethdnaphthalEne 1

I -lllethylnaphthalene 0.5/
2,ê,Dimethf naphthalene 4.2 2.1

4.2 2-1

cenaphthene 4.2 2.1

Biphenyl 4.2 2.1

Fluorene 4.2 2.1 31 53 7.24 13.5
Anthracene 0.16 71 138 0.55 31.2
Phenanthrene 1.1 187 261 3.79 82
1 -Methylphenanthrene 0.16 0.55
Dibenzothiophene 4-2 2.1 7.24
Fluor¿r¡thene 0.65 353 493 2-24 154.8

fl¡ene o.6 384 ¡160 2.O7 168.1
BenzolalanthracenE 4.2 2-1 189 29s 7.24 82.9
Ch¡æene 4.2 2.1 194 288 7.24 85.3
Benzo[b]fluoranthene 0.42 337 408 1.45 141.4
Benzo[k]fluoranthene 0.062 325 412 o-21 136.6
Benzo[e]pyrene o.22 0.76
Benzo[a]pyene 0.1E 257 362 0.62 111.9
Perylene 26 89.66

lndeno[1,2,3,-c,dlpyrene 4.2 2.1 193 286 7.24 E4.9
Dibenzo[a,hlanthracene 4.2 2.1 30 51 7.24 13.2
Berzo[g,h,i]perylene o.24 167 234 0.8fr 73-4
TOTAL PAH f 3.91 2308 3080 47.97 994
TOTAL LMW PAH 3.36 288 449 11.59 127

TOTAL Htril\rv PAH 10.552 1988 2730 36.39 867

fues below MRLs listed as one-half MRLs

Harbor

> reference + 2SD bulk > reference mean for TOC normalized



Sediment Data for V
Elata Units Det. SAMPLE MBDS REF REF + zSD MBDS REF

(Drv) Limit RESULT MEAN MEAN
PCES uq/ko

0.&]
8 0.83 o.42

1

0.eB o.42 1.43
44- 0.8:t 0.42

1

52- 0.8Ít o-42 1.43
66 0.8[t o.42 1.43
101 - o.83 o.42 1.43
f05 - 0.8s o.42 1.43
I 1 8 - 2.3,4,4',SPentachlorobiphenvl o.&ì o.42 1.43

0.83 o.42 1

0.069 o.24
153 - 0.88t 1.43
170 - o-8:r o-42 1.43
180 - 0-83 o.42 1-â3

o-8Ír o.42

0.83 o.42 1.43

0.83 o.42 1.43
209 - 0.8¡¡ o.42 1.43

ENERSPCB 7.124

us/ks

0.8f1 o.42 1.43
0.83 o.42 1.43
0.&¡ o.42

0.8¡t o"42 1,43

0.8:¡ o^42 1.43

0.8:r o,42 1.¡ß
0.83 o.42 't.4Íl
0.83 o.42 t.4t
0.83 o.42

0.8¡l o.42 1.43

0.83 o-42 1.43
Endosulfan I 0.83 o.42 1.¿l¡l

il 0.83 o.42

0.8:l o.42 1-43

0.83 o.42 't.4t
0.83 o-42 1.43
0.83 o.42 1.43

0.8Ít o.42 1.43
0.831 o.42 1

0.Ef! o,42 1.4<t

o.038 0.13
0.83 o.42 1.43
0.8:! o.42 1.43

l¿ß.10
'= > reference + 2SD for bulk chemistry; > reference mean for TOC

8i:l

as MRLs

'-.' I



arbor

Code

Sediment Chemistry Data for (SS)SP-216-BI v
Sample Data Units Det. SAMPLE MBDS REF REF + 2SE SAMPLE MBDS REF

(Drv) Limit RESULT MEAN RESULT MEAN

Salem

s8
Sample l.D. sP-2(64)
Physical

% fines oa 74.51

% solids oÁ 79.9

TOC oß 0.37

TPH ma/ko 110

Meãls mq/ko

Arsenic 7.A 15-7 2A-7

Cadmium 0.1 0.05 r.08 2.74
Chromium 40 80 152
Copper l5 19.7 31.7
Mercury 0.05 0_o25 o-121 0.277
Nickel 26 25.1 40.5
Lead 't3 46.7 66.3
Zinc 52 90 1ß
PAH uo/ko

Naphthalene 1.2

2-Methylnaphthalene 0.91

! 1llilethylnaphthalene 0.6

2,&Dimethylnaphthalene 8.3 4.15

8.3 4.15

8.3 4.15

0.57

Fluorene 0-36 31 53 0.97
Anthracene 0.19 71 138 0.51 3't.2
Phenanth¡ene 1.4 187 26'l 3.78 82
1 -Mêthylphenanthrene o.23 0.62
Dibenzothiophene 8-3 4.15 11.22

Fluoranthene 0.38 353 493 1.03 154.8

B/rene o.4 384 ¡160 1.19 168.1
Benzo[a]anthracene 8.3 4.15 fSst 295 11.22
Chrysene o.42 194 2AA 1.14
Berzolblfiuoranthene 0.36 337 408 0.97 141.4
Be¡¿o[klfluoranthene o.12 325 412 o.32 136.6
Eerzo[e]pyrene 0.26 0.70
Benzofa]pyrene 8.3 4-15 257 362 '11.22 111.9

Egrylçne 26 70.27
Indenol1,2,3,-c,dlpy¡ene 8.3 4.15 1Sl 286 11.22 84.9
Dibenzo[a,h]anthracene 8.3 4.15 30 51 11.22 13.2
Benzoþ,h,ilperylene 8.3 4.15 1g/ 2U 11.22 73.4
TOTAL PAH 24.42 23{}8 3080 66.00 994
TOTAL LMW PAH 1.95 288 449 5.27 127
TOTAL HfÌ,|I , PAH 22.47 1988 27æ 60.73 867

tes below MRLs listed as one-hatf MRLS

'=> + 2SD for bulk mean for TOC normalized data



Data forSediment \/
BULKCHEMISTT TOC

Sample Data Units Det. SAMPLE MBDS-REF REF + 2SD SAMPLE MBDS REF
lDrvl Limit RESULT MEAN RESULT MEAN
uo/ko 0.00

8 1.6 0.80 2.'t6
18- 't.6 0_80 2.16
28 - 2,4,4' -ï¡ichlorobiphenyl 1.6 0,80 2.16
44 - 2.2',3,'-'letrachlorob¡phenyl 1.6 0.80 2.16

1.6 0.80

't.6 0.80 2.16
101 - 1.6 0.80 2.16
105 -2 1.6 0.80 2.16
118 - 1.6 0.80 2.16
128 - 1.6 0.80 2.16
1 1.6 0.E0 2.16
153 - 2,2',4,4,5,5-Hercachlorobiphenvl 1.6 0.80 2-16
170 - 1.6 0.80 2.16

t-6 0.80 2.16
187 - 2,2',3,4',5,S,&Heptachlorobiphenvl 1.6 0.80 2-16
I 95 - a2'.3,3,4,lf,5,6€ctachtorobiptienvl 1.6 o.80 2.16

1_6 0.80 2.16
209 - 0.20 0.54

PCB ERS 13.8 37.30

us/kq

Aldrin f.6 0.80 2.16
alpha€hþrdane 't.6 0.80 2.16

1.6 0.80 2.16
1.6 0.80 t1Ê
1.6 o.80 2-16

2,4-DDE 1.6 0.80 2-1Ê

1.5 0.80 2.16

1.6 0.80 2.16

1.6 0.80 2.16
Dieldrin 1.6 0.80 2.16
Methorychlor 1.6 0-80

Endosulfan I 1.6 0.E0 2.16
Endosulfan 1.6 0.80 2.16

Su¡hte 0.07 0.19

1.6 0.80 2.16
Endri!Aldehyde 1.6 o.80 2-16

1.6 0.E0 2.16
1.6 0.80 2-16
1.6 0.80 2.16

beta-herøch lorocyclohe¡<ane 1.6 o.80 2.16

1.6 0.80 2.16

l-6 0.80 2.16

1.5 0.80 2.16
toxaphene 170 85.O0 229.73
r=> + 2SD for bulk > reference mean for nomalÞed data

below as

-¡



'larbor

Data for EP-ISediment

Data Units MBDS + 2SD MBDS

RESULT MEAN RESULl

Code s1

t.o. NEP-I

fines oÁ 87
solíds oÃ 47.8

TOC % 3.5
TPH 4æ

11 28.7

1 2.74
Chromium *

80 152

46
*

19.

o.42
*

0.121

¡t0.5
Lead *

66.3

1 90 't46
PAH

78

70
1 41

5t

n
70

*
31 53

*
13.5

138 1
*

.2*
261

*

18.00

10.29*
353 182.86

*
770

*
384 *

168.1* *
82.9*

1 288 1
*

85.3
420

*
408 .4

1 412 3ø.-29

74.29

85.71 111

193

34 30 5l 9.71 13.2

190 1 54.29 73.4
PAH 3914

*
1118.29

*
994

PAH *
449 140.æ

*
1

TOTAL PAH * *

below as

+ 2SD for bulk > reference for TOC



Data for NEP-ISediment

TOC
Unifs MBDS + 2Sb MBDS REF

RESULT MEAN
PCBs

I 1.2 0.60 0.17
1 '1.2 o.17

0.1
52-

66 5.40
101 - 5.00
105 - 2.&
r18 -

1

128 -

8.
í53 -

170 -

180 - 3.20
187 -2

7.1
1S5 -

o.73 o.21
20s.

TOTAL 69.06

17
1

1

5.71
2

1 0.50 0.1

6.70

3.00

4-29

0.34
4- 1.1

Endosulfan I ,t 0.60 1

il 2.æ

1.2 0.60 0.1

1.2 o.17
End¡in 1.2 o.17

o.17
0.11

1 0.1

0.1

0.18

1.2 0.60 0.1

't20 17.14

as

=> + 2SD for > referênce mean for TOC data

-7
'-



tlarbor

> reference + 2SD bulk

Sediment Chem Data for EP¿ /
Sample Data Units ttet. SAMPLE i,lBOS REF REF + 2SD SAMPLE MBDS REF

lDrvì Limit RESULT MEAN RESULT MEAN

Salem

Projec{ Code s1B
Sample l.D. NEP-2

Physical
0,6 fines oÁ 91.8S
0¿6 solids oÁ 35.1

oÁ 4.9

mq/kq ¡l¡10

mq/kq

14 15.7 28.7
Cadmium 2.1 '1.08 2.74
Chromium 790

*
80 152

99pIer 86
i

19.7 31.7
Mercury o.47

*
o.121 o.277

Nickel 32 25.1 40.5
't00 *

46.7 66.3
Zinc '140 90 146
PAH ud/ko

Naphthalene 4ZO

2-Methylnaphthalene 270
1-Methylnaphthalene 200

2.SOimethylnaphthalene fl0
1't0

220
Biphenyl 78

Fluorene 300
*

31 53 61.22
*

13.s
Anthracene 620

r¡
71 138 126.53

*
31.2

Phenanthrene 1æO
*

187 261 2ø.08 *
82

l-Methylphenanthrene 220 4.90
Dibenzolhiophene 150 30.61
Fluoranthene 2500

*
353 493 510.20

*
Ð/rene l8o0 *

384 ¿160 367.35
*

168.r
Benzolalanthrac€ne I 100

*
189 295 224.45

*
82.9

Chrysene 12ñ *
1U 288 24/.Ð *

85.3
Benzo[b]fluoranthene 't400 *

337 408 2æ.71
*

141.4
BenzgIk]Tuoranthene 380 325 412 n.55
Benzo[e]pyrene 700 142.46
Benzo[alpyrene 880

t
257 362 179_s9

*
111.S

260

580
i

193 286 118-37
r¡

84.9
Dibetzo[a, hlanthracene 120

*
30 51 24.49

*
13.2

Eenzo[g,h,ilpe¡ylene ,180
*

167 2U 97.96
*

73-4
TOTAL PAH 12360

l,
2308 3080 2522.45

*
s¡4

ÏOTAL LMW PAH 1920
*

288 4e 391.84
t

127
TOTAL HIvIIA, PAH 10440

*
1988 273lJ 2130.61

*
867

ues below MRLs listed as one-half MRLs

for TOC normalized



Data forSediment NEP-z

Units Det. SAMPLE MBDS REF REF + 2SD
(orv) L¡m¡t RESULT MEAN RESULT MEAN

I 1.7 o.85 o.17
l8- 1.7 0.85 0.17
28 1.20 o.24
44 o-u 0.09

0.53

2.fi o.47
't0r - 6.10 1.24

3.40 0-69
118 - 9.70 1.98
128 - 3.40 0.6s
138 - 13.00 2.65
153 - l¡-oo 2.86
170 - 27.ú 5.sl

5.80 l.f 8
I1.00 2.24

195 - 1.7 0.85 o.17
2ß- 0.80 0.16
209 -

1.50 0.3r
TOTAL 104.79 21.39
Pesfr'crdes us/kq

1.7 o.85 o.17

1.'t0 o-22

1.10 o.n
2-7A o-5s

1.7 0.85 o-17

1.7 0.85 0.17

6.80 1.39

3.70 o.76

16.00 3-27

0.43 0.09

4.80 0.98
Endosulfan I 1-7 0.85 o.17

il 1.7 0.85 o.17
1-7 0.85 o-17

1-7 0.&5 o.17
Endñn 1-7 0.85 o.17
Heptachlor 1.7 0.85 o.17

't.7 0.8s o.17
1.7 0.85 o.17
1.7 0.85 o.17

0.26

1.7 0.85 o.17
trans-Nonachlor 1.70 0.35
toxaphene 170 85.00 17.35

Imean for TOC+ bulk data

MRLsvalues

\-i



Data forSediment 1 EP-3 \/
Sample Data Units Det. SAMPLE MBDS REF REF + 2SD SAMPLE MBDS REF

lDrvì Limit RESULT MEAN RESULT MËAN

Salem

Projec{ Code slB
Sample l.D. NEP-3

Physical
0,6 fines oa 89.29

% solids oß 45-6

TOC oÁ 5.35

TPH mo/kq 270

MeÈls mo/kq

Arsenic t3 15.7 2A-7

Cadmium 1-4 1.08 2-74

Chromium 1000
*

80 152
Copper 46

*
19.7 31.7

Mercury 0.54
*

o.121 o-277
Nickel 2Ê 25-1 ¡10.5

Lead 93
*

Æ.7 66_3

Zjnc 110 90 1Æ
PAH uo/ko

Naphthalene 180

2-Methyþaphthalene 130

1-Methylnaphthalene T7

2,6-Dimethylnaphthalene 57

þenaphthylene oÞ

74

Etpl¡e¡yl u
Fluorene 100

*
31 53 18.69

*
13.5

180
*

71 138 33.at *
31.2

PhEnanthrene 520
*

187 261 97.20
*

82
1-Methylphenanthrene 100 18.69
Dibemothiophene 62 11.59
Fluoranthe¡e r't(þ *

353 ¿193 205-6r
*

154.8
Breng 980

*
384 460 18Ít.18

*
168.1

Benzolalanthracene 390
* 't89 295 72.90 42.9

Chrysene 480
*

194 2Aa 89.72
*

85-3
Benzolblffuoranthene 55{)

*
337 408 f02.80 141-4

Bemo[k]fluoranthene 180 325 412 33.et 136-6
Benzo[e]pyrene 370 69.16
Belzo[a]pyrene ¡130

t
257 362 80.37 111.9

Perylene 2(n 37.38
I ndenoF,2,3,-c,dlpyrene 2A0 193 286 52-34 84.9
Dibenzola, hlanthracene 67

*
30 5t 12.52 13.2

Benzolg,h,ilpergene 2æ
*

1d.7 234 52,34 73.4
TOTAL PAH s537

*
2308 3080 1034.95

*
994

TOTAL LMW PAH 8m *
288 449 149.53

*
127

4737
*

1988 2730 885.42
*

86?

alues below MRLs listed as one.half MRLs

Harbor

> reference + for bulk TOC normalÞed data



Sediment Chemistry Data for (SiB)NEP-3 v
Data Units Det- SAMPLE MBOS REF REF + 2SD MBDS REF

(Drv) Limit RESULT RESULI
PCES uq/ko

8 - 2,4-Dichlorobiphenyl 0.f5 0.03
'l I - 2,2',5-Trichlorobiphenyl o.65 o.12
28- 1.80 0.34

2.80 o.52
8_9() 1.66

66 - 2,3,4,4'-Tetrachlorobiphenyl 3.10
101 - 1't.(x) 2.06
t05 - 5.70 1.O7
1 18 - 2,3'.4,4,lPentachlorobiphenyl l5.(x) 2.80
128 - 2,2',9,9,4,4-Hexachlorobiphenyt 5.30 0.99
138 - 2,2',3,4,4,5'-He¡cachlorobiphenvl 20.o0 3.74
1 53 . 2,2',4,4:,5,S-Ho¡achtorobiphenyl 23.O0 4.30
170 - 18.00 3.36

8.00 1.50
'14.00 2.æ

I 95 - 2,2',3,3,4,4.5,6€ctachlorobiphenvl 4-20 0.79
2æ - 2,2',3 3',4,4.5,S.&Nonachlorobiphenvl 1.20 o,22

1.40 o-26
TOTAL PCB CONGENERS 144.2 26.95
Pesfcides uE/kq

Aldrin 1.4 o.70 0.13

2-10 0.39

2.70 0.50
1.4 o-70

4.4'-DDT 2.30 O-¿¡:l

1-4 o.70 0.13

16.(x) 2.9f¡
2.4.DDD 9.10 1.70
4,4-DDD 52.m 9_72

2.00 o.37

5.30 o.99
Endosulfan I 1.4 0.70 0.f 3
Endosulfan ll 2.60 0.¡19
Endosulfian SulËte 1.4 o-70 0.13
End¡in 1.4 0-70 0.13
Enilrin 1.4 o.70 0.13

't.4 0.70 0.13
1.4 0.70 0.r3

alphq-ho<achloroaTclohe,nne 1-4 o.70 0.13
beta-hexachlorocyclohexane 1.4 o.70 o-13

o.42

0.52 0.'t0

1.60 0.30

13.08
'=> + 2SD for > reference

as

1

for TOC normalized

': i



Applied Marine Sciences, Inc.
502 N. Highway 3, Suire B . læague City, TX 77573 . (zgtl 554-.t272. Fax (281) 554-6356

Salem tlarbor
Pa¡ticle Size Resuls

Summary Table

Methods

Particle Size: ASTM D422
foat Soti¿s: -- fP¿.iOO:

Client Project #:

Project Name:
AMS Project #:

NEP.F

NEP-E

(sl-B) NEP-D

98105

C2MDMMP
98104r

I

r1C'1*-
L-.\ t).^--

Çlietrt

Sa¡¡ple ID

Core

Int€ra'al

(û)

Àvs
Sample ID

Date

Sanpled

Dare

Received

flate

Analped

Tot¿l

Solids

(vù

U.S. Standard

Sieve Size

or Number Passing

#200

(vù

#4

(v')
#10

(v")

#&
(vù

#200

1o/o')

(sl-B) NEP-A u2 2305 3/20198 3/23/98 3124/98 58.56 0.00 0.49 t.43 11.95 86.13

(sl-B) NEP-B 0-3.5 2306 3/20t98 3t23198 3124198 38.85 0.00 0.00 0.95 6.46 92.59

(sl-B)NEPC 0-2 2307 3/20t98 3/23/98 3t24t98 30-l I 1.49 0.89 2.13 5-57 89.92

0-6 2308 3/20t98 3n3D8 3124198 48.38 0.00 0,00 0.48 6-70 92.82

0-4.5 2325 3t23t98 3126198 3t26/98 43.08 0.00 0.98 2.04 10.30 86.68

0-2 2326 3t23t98 3n6/98 3t26t98 36.70 0.00 1.41 1.78 4.39 92.41

(s8)MF4 o-3 2327 3/23/98 3t26t98 3126t98 74.09 0.00 0.00 24-73 52.37 22.89

(s8) MF4 3-8.4 2328 3/23t98 3t26t98 3126/98 78.94 0.00 0.00 L.23 38.59 60.18

(s8)MF4 8..1-15 2329 3/23/98 3t26198 3/26t98 79-31 0.00 0.00 0.64 38. t3 6t.24
(s8) MF-B 0-5.2 2330 3n4t98 3/26ß8 3126198 77.03 0,00 t.07 5.7t 64.99 28.24

(s8) MF-B 5.2-tt.4 233t 1124198 3/26198 3/26/98 65.69 0.00 o.24 2.6r 30-06 67.09

(s8) MF-B tt-+t4 2332 3/24198 3/26t98 3n6t98 80.77 0-00 0.00 0.a 3.84 95.74

(s8)MT4 0-5-3 2333 3t24t98 3t26/98 3/26t98 66.r9 0.00 0.s8 11.12 51.03 37.27
(s8)MT4 53-r3.8 2334 3t24t98 3/26198 3t26/98 60.73 0.00 0.14 1.90 18.43 79.52

(s8)MT4 13.8-18 2335 3n4198 3t26/98 3t26/98 84.63 0.00 1.45 t.72 26.31 70-52
(s8)MT-A 0-13.9 2336 3/24198 3t26t98 3n6198 80.99 0.00 0.00 2.70 75.99 2L-31
(s-8) MF-A 0-3 2337 3n5D8 3t30198 3ßt/98 73.44 0.00 1.60 13.19 61.28 23.93

($8)MF-A 3-t3 2338 3/25t98 3t30/98 3/3 l/98 63.r3 0.00 o.46 3-23 27_16 69.15

(s-8) MT-B 0-t7 2339 3t25198 3ß0198 3l3tß8 81.37 0-00 3.1I 6.7s 58.69 3r-M
(s-8) sP-A 0-2 2340 3/25t98 3ß0t98 313V98 48.06 0-00 1.79 8.03 19.30 70.88

(s-8) sP-A 24 234t 3/25t98 3/30198 313v98 37.79 0.00 0.09 1.00 t.75 97.r5
(s-8) sP-A M 2342 3/2st98 3/30t98 3/31/98 46.-85 0.00 0.00 1.94 7.78 90.27
(s-8) sP-A 6-2t 2343 3n5D8 3ß0t98 3ßIt98 82.7r 0.00 2.20 13.13 &.20 44-46

(s-8) sP-E o-2 2344 3/26/98 3t30198 313t/98 7L.76 0.00 2.16 t2.07 53.23 32.54

($8) SP-E 24 2345 3/26t98 3ß0198 3ßt/98 83.47 0.00 3.90 I 1.96 63.66 20.49

(s-8) sP-E 44 23ß 3t26t98 3ß0198 3ßt/98 84-26 0.00 0.00 1.04 78.83 20.t3

AùfS, Inc. Froject Manager



Applied Marine Sciences, fnc.
502 N- Highwav 3, suire B ' Lcague cirv, Tx77s73 . (zïr) ss4-72i2 . Fax (281) 554-6350

Salem lfa¡bor
Particle Size Results

Sunmary Table

Methods

Particle Size: ASTM D422
Total Solids: --- EpA 1603

Client Project #:

Project Name:

AIvIS Project #:

98r05
C2M DMMP
9810{l

Client

Sample ID

Core

hûervat

(fl)

AÀ{S

Sanple ID

Date

Sa¡¡pled

Date

Received

Date

An¿lyzed

Total

Soli&

(vù

U.S. St¿¡dard

Sieve Size

orNumber Passing

#200

(o/ù

#4

(vù

#10

(o/o\

#40

(vù

9200

(o/")

(s-8) sP-E ç29 2347 3/26t98 3ß0t98 3/3u98 78.67 0.00 0.00 0.ll 17.06 82.83
(s-8) sP-F 0-2 2348 3t26/98 3ß0t98 3/3ve8 75.99 0.00 0.00 0.30 45.66 54-04
(s-8) sP-F 24 2349 3n6/98 3ß0ß8 3ßt/98 80.38 0.00 0.00 0.33 51.46 48.21
(s-8) sP-F M 2350 3t26t98 3ß0t98 3ßv98 8t.62 0.00 0.00 0.71 62.70 36.s9
(s-8) sP-F ç27 2351 3n6D8 3ß0t98 3/3v98 81.61 0.00 0.03 0.41 54.62 44.94
(s-8) sP-D 0-2 2352 3/28/98 3ßU98 4n/98 55.83 0.00 1.08 t4.22 40..Í0

^À.7,11(s-8) sP-D 24 2353 3/28t98 3t3t/98 4/r/98 76.81 0.00 2.77 18.04 63.81 15-37
(s-8) sP-D 44 2354 3n8198 313v98 uv98 70.34 0,00 0.82 2.47 48.67 48.03
(98) SP-D 6-24.6 2355 3128/98 3ßV98 4/y98 74.11 0.00 3.65 2.53 t2.57 8l-25
(s-8) sP-c 0-2 23s6 3t28/98 3ßu98 4/t/98 53.09 0.00 1.27 4.03 19.95 74-75
(s-8) sP4 24 2357 3t28/98 3ßt/98 4/t/98 39.68 0.00 0.16 2-92 7.t7 89.75
(s-8) sP{ ß 2358 3128/98 3ßU98 4/A98 38.32 0.o0 0.10 3.03 7.72 89.15
(s-8) sP4 6-26 2359 3/2E/98 3ßU98 4/z98 64.52 0.00 0.79 0.78 4.06 94.36
(s-8) sP-B 0-2 2360 3127/98 3ßu98 4i?/98 47.56 0.00 0.93 9.50 16.82 72.74
($8) SP-B 24 236t 3127t98 3t3t/98 4/z98 55.47 0.00 2.50 5.9r 22.72 68.87
(s-8) sP-B ß 2362 3127/98 313v98 412t98 38.72 0.00 0.20 1.,10 3.37 95.03
($8) SP-B 6-26.8 2363 3127t98 313V98 4,/98 72.00 0.00 0.04 t.47 7.88 90.61

AlvfS, Inc. Itoject lvlanager



Applied Marine Sciences, fnc.

Client Project #:

Project Name:

AMS Froject #:

Client Sample ID:

AMS Sanple ID:

98105

C2MDMMP
9810{1
(sl-B) NEP-A

2305

502 N. Highway 3, Suire B . League Ciry, TX 7].573. (zgt) SS4-7272. Fax (281) 554-ó35ó

Date Sampled: 3120198

Date Received: 3123/98

Date Analyzed: 3124/98

Core Intewal (fr.): 0-2

Particle Size (ASTM

Total Solids (EPA 160.3)

Comments:

58.56%

U.S. Standârd
Siwe Size

or Numbe¡

Diameter

(inches)

Diameter

(mm)

Fraction.
Weight

(Vo)

M 0.187 4.76 O.OOYI

#10 0.079 2.00 0.49Yo

#40 0.0165 0.42 I.43o/o

#2W 0.0029 0.074 lljsYo
>#200 <0.0029 <0.074 86.13%

r.f'i.-\ s2taz-*
AMS, lnc. Froject Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suire B . League City,TX77S73. (2et) 55+7272. Fax (2gt) 554_635ó

Client Froject #:

ProjectName:

AItdS Project #:

Client Sample ID:

AlvfS Sample ID:

98r05

C2MDMMP

981041

(sr-B) NEP-B

2306,

Date Sampled:

Date Received:

Date Anallzed:

Core Interval (ft.):

3120t98

3123t98

3124t98

0-3.5

Particle Size

Toal Solids (EPA 160.3)

Comments:

38.85%

U.S. Standard
Siwe Size

or Nr¡r¡ber

Diameter

(inches)

Diameter

(mm)

Fraction
Weigüt

("/ù

#4 0.187 4.76 O.MYo

#10 o.079 2.N 0.OOo/o

#0 0.016s 0.42 0.95o/o

#200 0.0029 0.074 6.460/"

4200 <0.0029 <0.074 92.59Vo

Itir'b,'-:
AlvfS, Inc. Project lvlanager



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B . Iæague City, TX77573 . (2gl) SS4-7272 . Fax (281) 55a-656

Client Froject #:

Froject Na¡ne:

AMS Project #:

Client Sample ID

Alr4S Sanrple ID:

98105

C2M DMMP

98r041
(s l-B) NEP-C

2307

p¿gs grmpled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3/20t98

3123t98

3124198

0-2

Particle Size

Total solids (EPA 160.3) 30.t1%

Comments Material retained on #4 sie\ie consisted of a mussel valve.

U.S. Standârd
Sieve Size

orNumber

Diameter

(inches)

Diameter

(mn)

Fraction
Weigbt

(w
#4 0.r87 4.76 l.49Yo

#r0 0.079 2.00 0.8e%

#40 0.0165 0.42 2.I3Yo

0.0029#200 0.074 5.57Vo

>#200 <0.0029 <0.o74 89.92o/o

l(\*-
AlvfS, Inc. Project Manager



Applied NÍarine Sciences, fnc.
502 N. Highway 3, suite B . Læague city, Tx77s73 . (zgt) ss+7n2 . Fax (28t ) 554-635ó

Client Project #:

Project Name:

AlvfS Project #:

eüs¡l grmFle ID:

AIvfS Sample ID:

98105

C2MDMMP
981041

(sr-B) NEP-F

2308

Date Sampled:

Date Received:

Date Arulyzed:

Core Interval (fr.):

3/20t98

3123t98

3t24t98

0-6

Particle Size

Total solids (EPA 160.3)

Comments:

48.38o/o

U.S. Sfandard
Siwe Size

or Nr¡mber

Diameter

(inches)

Diameter

(nm)

Fraction
lVeight

(vù
#4 0.187 4.76 0.00Yù

#10 0.079 2.00 0.00%
#40 0.0165 0.42 0.48Y"

#200 0.0029 0.074 6.70o/o

>#200 <0.0029 <0.074 92.82o/o

[Ç]r*-
i

AlvfS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B .I-eague City, fX77573. (28t) 554-7272. Fax (28t) 554-635ó

Client Project #:

Project Nane:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

C2M DMMP

981041

(sl-B) NEP-E

2325

Daæ Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3123198

3126/98

3126/98

0-4.5

Particle Size

Total Solids (EPA 160.3) 43.06%

Comments: Material retained on #10 sieve consisg of shell fragments.

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

("/ù

U.S. Standard
Sieve Size

or Number

0.187 4.76 O.0Oo/¡#4

#t0 0.079 2.00 0.98%

0.0165 0.42 2.04o/o#40

0.0029 0.074 I0.30Yo#200
<0.074 86.68%>#200 <0.0029

(í.\**-
AMS, Inc. Projea Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, suite B .Iæaguc city, Tx77s73. (z8r) ss4-7?J72. Fax (28r) 554-635o

Client Project #:

Project Name:

AIrdS Projea #:

Client Sample ID:

AMS Sample ID:

98105

C2MDMMP
9810{l
(sl-B)NEP-D

2326

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (fr.):

3/23/98

3126198

3/26t98

0-2

Particle Size

Toral Solids (EPA 160.3) 36.70o/o

Comments: lvlaterial retained on #10 sieve consists of shell fragmelrts.

U.S. Sundard
Sieve Size

orNr¡mber

Diameter

(inches)

Diameter

(nm)

Fraction
Weight

(vù
#4 0.187 4.76 0.00yo

#10 0.079 2.00 l.4lo/o
#o 0.0165 .0.42 1.78o/o

#200 0.0029 0.074 4.39/"
>#200 <0.0029 <0.074 92.4lyo

lr\L|.ã.--'
I

Alv{.S, Inc. Project lvlanager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . Læague City, TX77573 . (281) S5+72j2. Fax (281) 554-6356

Client Project #:

ProJect Name:

AlvlS Project #:

Client Sample ID

AlvfS Sample ID:

98105

C2M DMMP

9810-01

(s8) MF-C

2327

Date Sampled:

Date Received:

Date Anal¡zed:

Core Intewal (ft.):

3123t98

3126t98

3126/98

0-3

Particle Size

Total Solids (EPA 160.3)

Comments:

74.09Yo

U.S. Standard
Siwe Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(o/o\

#4 0.187 4.76 0.00Vo

#10 0.079 2.00 0.00Yo

#40 0.0165 0.42 24.73o/o

#200 0.0029 o.074 52.37Yo

<0.074>#200 <0.0029 22.89Yo

K"-lb.-
AMS, lnc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suitc B . Iæague ciry, Tx77573 . (?ßr) 554-7n2 . Fax (281) 554-63:o

Date Sampled: 3l23l9ïClient Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sanrple ID:

98105

C2M DMMP

981041

(s8) MF4
2328

Date Received:

Date Anal¡zed:

Core Interval (ft.):

3t26t98

3126198

3-8.4

Particle Size

Total solids (EPA 160.3)

Comments:

7E.94%

U.S. Standard
Siwe Size

or Number

Diameær

(inches)

Diameter

(mm)

Fraction
Weigbt

(Y")

#4 0.187 4.76 0.00yo
#10 0.079 2.00 0.00o/o

#40 0.016s 0.42 I.23Yo

#200 0.0029 0.074 3E.59o/o

>#200 <0.0029 <0.074 60.18%

L

AMS, Inc. Project lvfanager



Applied Marine Scienceso fnc.
502 N. Highway 3, Suiæ B . Læague City, TX77573 . (281) 554-7n2 . Fax (2gl) 554_6356

Client Projea #:

Project Name:

AMS Project #:

Client Sarple ID:

AMS Sample ID:

98105

C2M DMMP

98r0{l
(s8) MF-C

2329

Date Sampled:

Date Received:

Date Analyzed:

Core Intewal (ft.):

3/23/98

3126/98

3/26t98

8.4-15

Particle Size

Total Solids (EPA 160.3)

Comments:

79.31o/o

Diameter

(inches)

Diameter

(mm)

U.S. Standard
Siwe Size

or Number

Fraction
Weight

(Yr)

#4 0.187 4.76 0.0OYo

#10 0.079 2.OO 0.00%

#40 0.0165 0.42 O.64Yõ

#2W 0.0029 0.074 38.t3yo

<0.074>#200 <0.0029 6L.24Vo

ri\-
AMS, Inc. Project lfanager



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B . League City, TX77S73 . (Zgt) SS4-7n2 . Fax (281) 554_63,.

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

C2MDMMP

9810{l
(s8) MF-B

2330

Ðate Sampled:

Date Received:

Date Analy¿ed:

Core Interval (ft.):

3t21t98

3t26t98

3126t98

o-5.2

Particle Size

Total Soüds (EPA 160.3) 77.03%

Comments: Material retained on #10 sieve consists of rock frapents.

U.S. Standard
Siwe Size

or Nr¡mber

Dia¡neter

(inches)

Diameter

(mm)

Fraction
rüeight

(o/o)

#4 0.187 4.76 0.00Y"
#10 0.019 2.00 1.07o/o

#0 0.0165 0.42 5.7LYo

#200 0.0029 0.074 64.99o/o

>#200 <0.0029 <0.074 28.24yo

AMS, Inc. Project Manager

L



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League City, TX77S73 . (2gt) 55{7272. Fax (281) 554_6356

Client Project #:

Project Name:

AlvfS Project #:

Client Sample ID
AlvfS Sample ID;

98r05

C2M DMMP

9810{1
(s8) MF-B

2331

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3/24t98

3/26t98

3126t98

5.z-tt.4

Particle Size

Total Solids (EPA 160.3) 65.69Yo

Comments: Material reained on #10 siwe consisß of rock fragments.

U.S. Standard
Siwe Size

or Number

Diameter

(inches)

Diameter

(nm)

Fraction
\JVeight

(w
#4 0.187 4.76 0.OOo/o

#10 0.079 2.00 0.24o/o

#0 0.0r65 0.42 2.6t%
#2t0 0.0029 0.074 30.06Vo

<0.0029>#200 <0.074 67.09o/o

('-,r\-.
AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B .Iæague City, Tx77s73 , (zgt) 554-7272. Fax (2gl) 554_ó356

Client Project #:

Froject Name:

AMS Project #:

Client SampleID

AlvfS Sample ID:

98105

C2MDMMP

981041

(s8) MF-B

2332

Date Sanpled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3t24t98

3126t98

3126t98

I1.4-14

Particle Size

Total solids (EPA 160.3)

Comments:

80.77o/o

U.S. Standard
Siwe Size

orNumber

Diameter

(inches)

Diameter

(nm)

Fraction
Weight

(vù
#4 0.187 4.76 O.00o/o

#10 0.079 2.00 O.No/o

#0 0.0165 0.42 O.42o/o

#200 0.0029 0.074 3.84Yo

>#200 <0.0029 <0.074 95.74o/o

:-7 I
AMS, lnc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League City, TX77573. (28t) SS4-7272. Fax (28t) 554-6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

C2MDMMP
9810-01

(s8)MT-C

2333

Date Sampled:

Date Received:

Date Analyzed:

Core Intewal (ft.):

3124/98

3126/98

3/26/98

0-5.3

Particle Size

Total Solids (EPA 160.3) 66.19%

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(nrm)

Fraction
Weigbt

(vù

0.187#4 4.76 0.00o/o

0.079#10 2.00 0.58%

0.0165#40 0.42 lI.l2o/o
0.0029 0.074#200 5L.03o/o

>#200 <0,0029 <0.074 37.27o/o

Corunents: Material reained on #10 sieve consists of shell and rock

AlvfS, Inc. Project Manager



Applied Marine Scienceso Inc.
502 N. Highway 3, Suite B .I-eague City, TX jTSj3 . (281) SS+7272 . Fax (281) 554-6356

Client Project #:

FrojectName:

AIvIS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

C2MDMMP

9810{l
(s8) MT-C

2334

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3t24t98

3126/98

3t26t98

s.3-13.8

Pa¡ticle Size

Total Solids (EPA 160.3) 60.73o/o

Comments: Material retained on #10 sieve consists of shell and rock fragnelrts.

U.S. Standard
Siwe Size

or Number

Diameter

(inches)

Dianeter

(n¡n)

Fraction
Irileight

(vù
#4 0.187 4.76 0.00%

#r0 0.079 2.00 0.14o/o

#o 0.0165 0.42 r.90yo
#200 0.0029 0.074 t8.430/o
>#200 <0.0029 <0.014 79.52o/o

(í;L*-
AIvfS, lnc. Project Manager

L



Applied Marine Sciences, fnc.
502 N- Highway 3, suire B . League city, TX77573 . (281) 554-7n2 . Fax (2gt) 554-6356

Client Project #:

ProJect Nane:

AMS Project #:

Client Sample ID:

AlvfS Sanple ID:

98105

C2M DMMP

98r0-01

(s8)MT-C

2335

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3/24t98

3/26t98

3t26/98

13.8-18

Pa¡ticle Size

' Total Solids (EPA 160.3) 84.630/o

Comments: Material reøined on #10 sieve consists of rock fiagrrents.

Diameter

(inches)

{J.9. gtqnrlard

Sieve Size

or Number

Diametef

(mm)

Fraction
Itreigüt

Vo\
#4 0.187 4.76 0.ooo/o

#10 0.079 2.00 L.4s%

#40 0.0165 0.42 L.72o/o

#2t0 0.0029 0.074 26.3|o/o

>#200 <0.0029 <0.074 70.52o/o

AlvfS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, suire B . Iæague city, Tx77s73 - (28tr 554-7272 . Fax (281) 554-635o

Client Project #:

Project Na¡ne:

AlvlS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

C2M DMMP

98t041
(s8)MT-A
2336

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3t24t98

3126198

3126t98

0-13.9

Particle Size (ASTM

Total Solids (EPA 160.3)

Comments:

80.99Vo

U.S. Standa¡d
Siwe Size

or N¡rmber

Diamete¡

(inches)

Diameter

(m-)

Fraction
Weigbt

(Y')

#4 0.187 4.76 0.00o/o

#10 0.079 2.00 0.00%

#40 0.0165 0.42 2.7ÙYo

#200 0.0029 0.074 75.99Vo

>#200 <0.0029 <0.074 2t.3r%

AlvlS, Inc. Froject lvlanager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League City, TX77573. (ZBt) 554-]272. Fax (281) 554-6356

Client Project #:

Project Name:

AIvfS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

CzM DMMP

981041

(s8) Mr-A
2337

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3125198

3/30/98

3/3U98

0-3

Particle Size

Total Solids (EPA 160.3) 73.44%

Comments: Material retained on #10 sierve consists of rock ftaements.

Diameter

(inches)

U.S. Standard
Sieve Size

orNumber

Diameter

(-m)

Fraction
Weight

(w
0.187#4 4.76 O.OOo/o

0.o79#10 2.00 1.600/0

0.0165 0.42#40 :1.3.190/"

0.0029#200 0.074 61.28o/o

<0.0029>#200 <0.074 23.93o/o

(.1]'\.;
AMS, Inc. Project Ìvlanager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suiæ B . Lcague City, TX77S73 . (zlt) SS+7n2. Fax (2Bt) 5 54-6356

Client hoject #:

Project Name:

AlvlS Project #:

Client Sample ID:

AùfS Sample ID:

98105

C2MDMMP
981041

(s8) MF-A
2338

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3/25t98

3t30t98

3/3U98

3-13

Particle Size Ð422)

Total Solids (EPA 160.3) 63.13o/ø

Comments: Material retained on #10 sieve consists of shell ûagments.

U.S. Standard
Sieve Size

orNr¡mber

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(w
#4 0.187 4.76 0.00%
#r0 0.079 2.W 0.46%
#40 0.0165 0.42 3.23o/o

#200 0.0029 0.074 27.l6yo
>#2A0 <0.0029 <0.074 69.LsVo

ÉjÞ;
AlvlS, Inc. Projeø ft{.tt"grt

L



Applied Marine Sciences, fnc.
502 N. Highway 3, Súte B .I-eague Ciry, TX77573, (28t) 554-7212. Fax (281) 554-6356

Client Froject #:

Project Name:

AMS Project #:

Client Sample ID

AMS Sample ID:

98105

C2M DMMP

9810{1
(s8)MT-B

2339

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3lzst98

3t30t98

3t3v98

0-17

Particle Size

Total Solids (EPA 160.3) 8I.37Yo

U.S. Standard
Siwe Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

("/ù

4.76#4 0.187 0.00%

0.079 2.00#10 3.IlYo
0.0165 0.42#40 6.75o/o

0.074#200 0.0029 s8.69%

<0.074>#200 <0.0029 31.460/"

Comments: lvlaterial retained on #10 sieve consists of rock

AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suire B .Iæague city, Tx77573. (?Ål) 554:1272. Fax (2gt) 554_6356

Client Project #:

Project Name:

AIvfS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

C2M DMMP

9810{r
(s-8) sP-A

2340

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3lzst98

3130t98

3t3u98

o-2

Pa¡ticle Size (ASTM

Toul Solids (EPA 160.3) 48.060/o

Conments: ì/aterial reAined on #10 sieve oonsists of rock and shell fragments.

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
lVeight

(vù
#4 0.187 4.76 0.00Vo

#10 0.079 2.00 r.7e%
HO 0.0165 o.42 8.03o/o

#200 0.0029 0.074 193OYo
>#200 <0.0029 <0.074 70.88o/o

,

É_-

AlvfS, Inc. Projea lvlanager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League City, TX17573 . (281) 554-7n2. Fax (2gl) 554_6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AùfS Sample ID:

98105

C2M DMMP

9810{1
(s-8) sP-A

2341

Date Sampled:

Date Received:

Date Analyzed:

Corc Interval (ft.):

3tzs/98

3/30t98

313u98

24

Pa¡ticle Size

Total Solids (EPA 160.3) 31.79Y"

Comments: lvfaterial ret¿ined on #10 sieve consists of rock and shell Êagments.

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(nm)

Fraction
Weight

(o/o\

0.187#4 4.16 0.00%
0.079#10 2.00 O.09Yo

0,0165#40 0.42 1.00%

#200 0.0029 0.074 1.75o/o

<0.0029 <0.074>#200 97.l5o/o

(.3,Þ"--*
AMS, Inc. Project N4anager



ApplÍed Marine Sciences, fnc.
5û2 N. Highway 3, suitc B . League city, Tx77s73 . (2gr) ss4-7272 . Fax (2Br) 554-63¡o

Client Project #:

Project Name:

AlvfS Project #:

Client Sample ID:

AMS Sarnple ID:

98105

C2M DMMP

9810{1
(s-8) sP-A

2342

Date Sampled:

Date Received:

Date Analped:

Core Intewal (ft.):

3t2st98

3t30t98

3t3v98

44

Pa¡ticle Size

Total Solids (EPA 160.3) 46.85o/o

Comments:

U.S. Standard
Siwe Size

orNumber

Diamete¡

(inches)

Diameær

(mn)

F¡action
Weight

("/")

#4 0.187 4.76 0.000/o

#10 0.079 2.00 0.00o/o

#40 0.0165 0.42 1.94o/o

#2t0 0.0029 0.074 7.78o/o

>#2ú <0.0029 <0.074 90.27o/o

(s)",",-*-
AlvlS, Inc. Froject lvlanager

I



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League Ciry, TX77573. (Zgl) 554-j272. Fax (281) 554-6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

C2M DMMP

981041

(s-8) sP-A

2343

Date Sampled:

Daæ Received:

Date Analyzed:

Core Interval (ft.):

3125198

3t30/98

313v98

6-21

Particle Size

Total Solids (EPA 160.3) 82.71o/o

Comments: Material retained on #10 sieve consists of rock fragments.

Diameter
(inches)

U.S. Standârd
Sieve Size

or Nr¡mber

Diameter

(--)

Fraction
Weight

(vù
0.187#4 4.76 0.00o/o

#10 0.079 2.00 2.2OYo

#40 0.0165 0.42 L3.l3o/o

#200 0.0029 0.074 40.20o/o

>#200 <0.0029 <0.074 44.46yo

{'"iÞ'*-
AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B .Iæague City, TX77573 . (ZBt) SS4_7n2. Fax (28t) Ss4{j3S6

Client Project #:

Project Name:

AMS Froject #:

Client Sample ID:
AMS Sample ID:

Pa¡ticle Size

Toal Solids (EPA 160.3)

98t0s

C2M DMMP

9810-0r

(s-8) sP-E

23M

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3/26/98

3/30/98

313v98

o-2

71.760/"

Comments: Material retained on #10 sieve consists of rock and shell fragments.

U.S. Standard
Siwe Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
lVeight

(vù
#4 0.187 4.76 0.00o/o

#10 o.079 2.00 2.t6%
#40 0.0165 0.42 12.07o/o

#200 0.0029 0.074 53.230/o
>#'200 <0.0029 <0.074 32.s4%

AÀdS, lnc. hoject lvfanager :i
L



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League City, TX77ST3 . (281) 554-72t72 . Fax (2gl) 554-6356

Client Project #:

Froject Name:

AMS Project #:

Client Sarple ID
AMS Sample ID:

9810s

C2MDMMP

9810{l
(s-8) sP-E

2345

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3126t98

3130/98

3l3L/98

24

Particle Size (ASTM

Total Solids (EPA 160.3)

Comments: Material retained on #10

83.47%

U.S. Standad
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

F¡action
Weight

(Y'\

0.187# 4.76 0.00yo

#10 0.079 2.00 3.gOYo

#40 0.0165 0.42 lL.960/o

#200 0.0029 0.074 63.66Yo

>#200 <0.0029 <0.074 20.49o/o

{*;>l\-.
AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highwav 3, suire B . League city, Tx77s73 . (2Br) s54-7272 . Fax (2Bl) 554-63s6

Client Project #;

Project Name:

AMS Project #:

Client Sample ID:
AMS Sample ID:

98105

C2MDMMP

981041

(s-8) sP-E

2346

Date Sampled:

Date R€ceived:

Date Analfzed:

Core Interval (ft.):

3t26t98

3/30t98

313y98

44

Pa¡ticle Size

Total Solids (EPA 160.3) 84.26Vo

Comments

U.S. Standârd
Siwe Size

orNumber

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(v")
#4 0.187 4.76 0.00%
#t0 a.079 2.N 0.00o/o

#o 0.0165 0.42 t.040/0

#200 0.0029 o.w4 78.83o/o

>#200 <0.0029 <0.074 20.t3%

(ílb"----
AlvfS, Inc. Project lvfanager

- 

i:
L



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League City, TX77573. (2gl) SS+72j2. Fax (281) 554-6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

C2M DMMP

981041

(s-8) sP-E

2341

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (fr.):

3/26t98

3/30198

3/3t/98

6-29

Pa¡ticle Size

Total Solids (EPA 160.3)

Comments:

78.670/"

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
r0Veight

(vù

#4 0.187 4.76 0.00%

#10 0.079 2.00 0.0ú/o

#40 0.0165 0.42 0.Ilo/o

#200 0.0029 0.074 L7.06Yo

<0.0029>#200 <0.074 82.83Yû

Éì'b,**
AMS, lnc. Froject Manager



Applied Marine Sciences, fnc.

Client Project #:

Project Name:

AtvfS Project #:

Client Sample ID:

AMS Sample ID:

98105

C2MDMMP

98104r

(s-8) sP-F

2348

502 N. Highway 3, suite B . Leaguc city, TX i7s73 . (zgt) ss4-7272. Fax (281) 554-6356

Daæ Sampled: 3/26/98

Date Received: 3l30l99
Date Analyzed: 3/31/98

Core Interval (ft.): 0-2

Particle Size

Total solids (EPA 160.3)

Comments:

75.99Vo

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(vù
#4 0.187 4.76 0.00%

#10 0.079 2.00 0.00o/o

#40 0.0165 0.42 0.30o/o

#200 0.0029 0.074 45.660/"

>#200 <0.0029 <0.074 54.04Yo

l:':\-;
AlVlS, Inc. Project Manager

L



Applied Marine Sciences, fnc.
5û2 N. Highway 3, Suite B . League City, TX77573. (2Bt) S5+jn2. Fax (281) 554-635ó

Client Project #:

Project Name:

AMS P¡oject #:

Client Sample ID

AMS Sample ID:

98r05

C2MDMMP

981041

(s-8) sP-F

2349

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3126/98

3/30t98

3/3t/98

24

Particle Size (ASTM

Total Solids (EPA 160.3)

Comments:

80.38%

U.S. Standãd
Siwe Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(o/o\

#4 0.187 4.76 0.00Yo

#10 0.079 2.00 0.00%

#40 0.0165 0.42 0.33o/o

#200 0.0029 0.074 51.460/o

<0.0029>#200 <0.074 48.21o/o

l5ï.,*---
AMS, Inc. Project Manager



Applied Marine Sciences, [nc.

Client Project #:

Project Name:

AlvfS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

C2M DMMP

9810-01

(s-8) sP-F

2350

502 N. Highway 3, Suire B . League City, TX77573. (ZBt) SS4-7n2. Fax (28t) 554-63:o

Date Sampled: 3126198

Date Received: 3l30l99

Ðate Analped: 3l3tl9&
Core Interval (ft.): 4-6

Pa¡ticle Size

Total Solids (EPA 160.3)

Comments:

81.620/o

U.S. Standard
Sieve Size

orNumber

Diameter

(inches)

Diameter

(--)

Fraction
Weight

(vù
#4 0.r87 4.76 0.00o/o

#10 0.079 2.OO 0.00%

#40 0.0165 0.42 0.7Lo/o

#200 0.0029 0.074 62.70o.Â

>#200 <0.0029 <0.074 36.59/o

{.]D."^-
AlvfS, Inc. Project lvfanager

L



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B .Iæague Ciry, TX 77573. (281) 554-7272. F¿r (281) 554-6356

Client Project #:

Project Name:

AMS Projea #:

Client Sample ID:

AMS Sample ID:

9810s

C2M DMMP

981041

(s-8) sP-F

23Sl

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3/26t98

3/30t98

313v98

6-27

Particle Size

Total Solids (EPA 160.3) 81.6r%

Comments: Material retained on #10 sieve consists of ¡ock and shell material.

Diameter

(inches)

Diameter

(mm)

Fraction
rWeight

(./ù

U.S. Ståndard
Sieve Size

or Number

0.187 4.76 O.00Yo#4

0.079 2.00 0.03o/o#10

0.0165 0.42 0.41o/o#40

0.0029 0.074 54.62Yo#200

>#200 <0.0029 <0.074 44.94o/o

(,;-b,-
AMS, Inc. Project lvfanager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League Ciry, TX77S73 . (Zgt) S5+jn2 . Fax (2gl) 554-63¡v

Client Project #:

Project Name:

AlvfS Project #:

Client Sample ID:

AMS Sample ID:

98105

C2M DMMP

981041

(s-8) sP-D

2352

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3128t98

3t3u98

41u98

0-2

Particle SÞe D422)

Toal Solids (EPA 160.3) 55.83Yo

Comments: lvfaterial retained on #10 siwe consists of rock and shell material.

U.S. Standard
Sieve Size

or Nr¡¡nber

Diameter

linches)

Diameter

(mm)

Fraction
Weight

('/ù
# 0.r87 4.76 0.00%
#10 0.079 2.00 t.08yo
#0 0.0165 0.42 14.22o/o

#2W 0.0029 0.074 4O.4V/o

>#200 <0.0029 <0.074 M.30o/o

(5b,;
AIvfS, lnc. Project lManager : ¡



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B . League Ciry, TX77573 . (28t) 554-1272 . Fax (281) 5544356

Client Project #:

Proje,ct Name:

AMS Froject #:

Client Sample ID:

AMS Sample ID:

98105

C2M DMMP

981041

(s-8) sP-D

2353

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3128t98

3/3L/98

4/r/98

24

Particle Size

Toøl Solids (EPA 160.3) 76.9lYo

Com¡nents: Material retained on #10 siwe consists of rock and shell ¡rute¡ial.

U.S. Standard
Siwe Size

or Number

Diameter

(inches)

Diamete¡

(mn)

Fraction
Weight

(w
#4 0.187 4.76 0.00o/o

#ro 0.079 2.00 2.77Vo

#40 0.0165 0.42 18.04%

#200 0.0029 0.074 63.81o/o

>#200 <0.0029 <0.014 15.37Yo

AMS, Inc. ProJect Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B .Iæague City, TX77573 . (ZBt) SS4-7n2. Fax (281) 554_6¡¡u

Client Project #:

Project Name:

AùfS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

C2M DMMP

98r041

(s-8) sP-D

2354

Date Sampled:

Date Received:

Date Analyzed:

Core lnterval (ft-.):

3t28t98

3t3L/98

4lt/98

44

Particle Size

Total solids (EPA 160.3) 10.34o/o

comments: Iv[aterial retained on #10 siwe consists of rock and shell material.

U.S. Standard
Sieve Size

or Nr¡mber

Diameter

(inches)

Diaoeter
(mm)

Fraaion
WeiCht

(w
#4 0.187 4.76 0.00%

#10 0.079 2.00 0.82o/o

#40 0.0165 0.42 2.47o/o

#200 0.0029 0.074 48-67Vo
>#200 <0.0029 <0.074 48.03o/o

AùfS, Inc. Froject Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . Lcague City, TX 77573 . (Zgt) SS4-j272 . Fax (281 ) 554-6356

Client Project #:

ProJect Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

C2M DMMP

9810{l
(s-8) sP-D

23s5

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (fr.):

3128t98

313r/98

4/t/98
6-24.6

Particle Size

Total Solids (EPA 160.3) 74.lIo/o

Comments: Material retained on #10 sieve consists of rock and shell material.

U.S. Standard
Siwe Size

or Number

Diameter

(inches)

Diameter

(mm)

F¡action
Weight

('/o)

#4 0.187 4.76 0.00%

#10 0.079 2.00 3.650/o

#40 0.0165 0.42 2.53Vo

#200 0.0029 0.074 12.57o/o

>#200 <0.0029 <0.074 81.25o/o

L'E\.-
AMS, Inc. Project Manager



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B .Iæague City, TX77573. (281) 554-7n2. Fax (28r) 554_635Ò

Client Project #:

Project Nane:

AMS Project #:

Client Sample ID
AMS Sanple ID:

98105

C2M DMMP

981041

(s-8) sP-c

2356

Date Sampled:

Date Received:

Date Analped:

Core Inten/al (ft.):

3t28t98

313v98

4n/98

o-2

Pa¡ticle Size

Totat solids (EPA 160.3) 53.09o/o

Comments: Material reained on #10 sieve consists of ¡ock and shell rnaterial.

U.S. Standard
Sieve Size

orNumber

Diameter

(inches)

Diameter

(nn)

Fraction
Weig[t

(v,\
#4 0.187 4.76 O.00o/o

#10 0.079 2.00 1.27o/o

#40 0.016s 0.42 4.03o/o

#200 0.0029 0.074 19.950/o

>#200 <0.0029 <0.074 74.75o/o

(3\,^,
AlvfS, Inc. Project Manager : i



Applied Marine Sciences, Inc.
502 N. Highway 3, suiæ B . I-eague city, Tx7'ts73 . (2Bl) ss4-7272 . Fax (281) 554-6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

9810s

C2M DMMP

981041

(s-8) sP-c

2357

Date Sannpled:

Date Received;

Date Analyzed:

Core Interval (fr.):

3128198

3t3v98
4lt/98

24

Particle Size

Toøl Solids (EPA 160.3) 39.68%

Comments: Material retained on #10 sieve consists of rock and shell material.

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Ðiameter

(mm)

Fraction
IVeight
gù

#4 0.187 4.76 0.00%

#to 0.079 2.00 0.160/o

#40 0.0165 0.42 2.92yo

#200 0.0029 0.074 7.17%
>#200 <0.0029 <0.074 89.7s%

t"sL,,*
AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. llighway 3, Suite B . League City, TX77S73 . (2Bt) SS44n2 . Fax (281) 554-6356

Client Project #:

Project Name:

AlrdS Project #:

Client Sample ID:

AMS SampleID:

98105

C2M DMMP

9810{l
(s-8) sP-c

2358

Date Sampled:

Date Received:

Date Analy¿ed:

Core Interr,.al (ft.):

3128/98

3/3t/98

4t2t98

44

Pa¡ticle Size

Toal Solids (EPA 160.3) 38.32o/o

Comments: I4at€riâl retained on #10 sieve consists of rock m¿teriat.

U.S. Standard
Siwe Size

orNumber

Diameter

(inches)

Diameter

(mm)

Fraction
Itreigüt

(v")
#4 0.187 4.76 0.00%
#10 0.079 2.00 0.10o/o

#o 0.0165 0.42 3.03o/o

#200 0.0029 0.074 7.72yo
>#200 <0.0029 <0.074 89.Lío/o

'î::::'tAlvfS, Inc. Project lvfanager



Applied Marine Sciences, Inc.
502 N. Highway 3, Suiæ B . League City, TX77573. (ZBt) SS4-7n2 . Fax (281) 554-6356

Client Project #:

Project Name:

AlvfS Project #:

Client Sample ID:

AMS Sanple ID:

98105

C2M DMMP

98104r
(s-8) sP-c
2359

Date Sampled:

Date Received:

DateAnalyzed:

Core Interval (fr.):

3/28t98

3/3U98

4/2/98

6-26

Particle Size

Total Solids (EPA 160.3) 64.52Yo

Comments: Ndaterial retained on #10 sieve consists of rock and shell mâterial.

U.S. Standard
Sieve Size

or Nr¡mber

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(w
#4 0.187 4.76 0.00yo

#10 0.079 2-00 0.7gYo

#40 0.0165 0.42 0.78o/o

#200 0.0029 0.074 4.060/0

>#200 <0.0029 <0.074 94.360/"

g\)"-
AMS, Inc. Project Manager



Applied Marine Sciences, fnc.

Client Project #:

Project Name:

AlvfS hoject #:

Client Sample ID:

AMS Sample ID:

98105

C2M DMMP

981041

(s-8) sP-B

2360

502 N. Highway 3, Suia B . Lcague City, TX77S73 . (zgt) 554-7n2 . Fax (281) 554_635ô

Date Sampled: 3127198

Date R€ceived: 3l3ll98
Date Aulyzed: 412198

Core Interval (ft.): 0-2

Pa¡ticle Size

Total solids (EPA 160.3) 47.56%

Comments: Material retained on #10 sieve consists of rock and shell material.

U.S. Standard
Sieve Size

orNunber
Diameter

(inches)

Diameter

(nm)

Fraction
Weight

('/"\
#4 0.t87 4.76 0.00olo

#10 0.079 2.00 0.93Yo

*+0 0.0165 0.42 9.50o/o

#200 0.0029 0.074 t6,82yo
>#200 <0.0029 <0.074 72.74o/o

AMS, Inc. Project Manager : F
I



Applied Marine Sciences, fnc"
502 N. Highway 3, Suiæ B . League Ciry, TX 77573 . (ZBt) SS4-7Z'Ì2. Fax (281) 554-6356

Client Project #:

Project Name:

AlvlS Project #:

Client Sample ID:

AMS Sample ID:

98105

C2M DMMP

9810{l
(s-8) sP-B

236r

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (fr.):

3127/98

313u98

412/98

24

Pa¡ticle Size

Total Solids (EPA 160.3) s5.47%

Comments: Material retained on #10 siwe consists of rock and shell material.

U.S. Standard
Sieve Size

or Numbe¡

Diameter

(inches)

Diameter

(mm)

Fraction
rWeight

(w
#4 0.187 4.76 0.OOo/o

#10 0.079 2.00 2.50%
#40 0.0165 0.42 5.glyo

#200 0.0029 o.074 22.72o/o

>#200 <0.0029 <0.074 68.9'lYo

'r:.t
f--r l\,-;

AùfS, Inc. Project lVlanager



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B . Læague Ciry, TX77S73 . (ZBI, SS4_7n2 . Fax (281) 554_63¡o

Client Project #:

Project Name:

AIvfS Project #:

Client Sample ID:

AlvfS Sample ID:

98105

C2M DMMP

9Et04l
(s-8) sP-B

2362

Date Sampled:

Date Received:

Date Analyzed:

Core Interval (ft.):

3/27t98

313v98

412t98

44

Particle Size

Toal Solids (EPA 160.3) 38.72o/o

comments: Material retained on #10 sieve consists of rock and shell material.

U.S. Standard
Sieve Size

orNr¡mber

Diameter

(inches)

Diameter

(nn)

Fraction
Weight

(vù
#4 0.187 4.16 a.oÙyo

#10 0.079 2.00 o.200/o

#o 0.0165 0.42 1.40o/o

#200 0.0029 0.074 3.37%
>#;2W <0.0029 <0.074 95.03o/o

K¿]L,--
AMS, Inc. Project lvfanager



Applied Marine Sciences, fnc.
502 N. Highway 3, suite B .I-eague city, Tx77s73 . (zgt) ss+in2 . Fax (28t) 5s4-63s6

Client Projea #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98r05

C2M ÞMMP

9810{1
(s-8) sP-B

2363

Date Sampled:

Date Received:

Date Analyzed:

Core Intenal (ft.):

3127t98

3/3Lt98

412198

6-26.8

Particle Size

Total Solids (EPA 160.3) 72.00%

Comments: Material retained on #10 siwe consisg of rock material.

U.S. Standard
Siwe Size

orNumber

Diameter

(inches)

Diameter

(run)

Fraction
rWeight

(n
#4 0.187 4.76 O.O0yo

#10 0.079 2.00 0.04o/o

#N 0.0r65 0.42 1.47o/o

#200 0.0029 o.074 7.88%
>#200 <0.0029 <0.074 90.610/o

i3"u-
AI\{S, Inc. Project Manager





QAALITY CONTROL DOCUMENTATION



Applied Marine Sciences, fnc.

hoject Number:

Project Title:

Client:

Date Analyzed:

CZ\rf DMMP

98105

502 N. Highway 3, Suiæ B . League City, TX77573. (2gl) SS4:7n2. Fax (2gl) 554-6r--

Ar\ds QUALTTY CONTROL REPORT

AMS Project Number:

Date Received:

Matrix:

Methods:

9810{l

3/30t98

Ivfaguire Group, Inc. Sediment

ASTMD4223l3ll98

Replicate Anatysis

ClieÍt

Sample ID

Inten¡al

(fl)

AMS

SaqleID

Particle

Dia¡¡etcr (mm)

U.S. Stadard

Sieve Mcdr #

Sample

Resuh (7o)

Duplicafe

Res¡lt(7Ð

RPD

(m

QCLimits

o/o RPD

($8) SP-A 0-2 234¡ 4.76 No.4 0.00 0.00 0.00 <15

2-00 No. l0 t-79 1.92 7.00 <15

o.42 No. ¿10 8.03 8-4/ 4.98 <15

0.074 No.200 19.30 17.57 9.38 <15

<0.074 >No.200 70.88 72.07 l.ó6 <15

Se'¡J'les in Batct (AIvlS ID): 2305

2306

2307

2308

2325

2326

2327

2328

2329

2330

233t
2332

1333

2334

233s

2336

2337

2338

2339

2340

{'i),^-
AMS, Iñ Project lríanager

L



Applied Marine Sciences, fnc.

Project Number:

Project Title:

Client:

Date Analyzed:

C2î\4DMMP

98105

502 N. Highway 3, Suite B . Læague Ciry, TX 77573. (281) SS4-7n2. Fax (281) 554-6356

Arvfs QUALTTY CONTROL REPORT

AMS ProjeaNumber:

Date Received:

Matrix:

Methods:

981041

313t/98

lv{aguire Group, Inc. Sediment

ASTMD422412198

Replicate Analysis

Client

Sample ID

Int€r''''al

(Ê)

AMS

Sample ID

Particle

Diameter (nm)

U.S. Standârd

Sieve Mesh #

Sample

Result (7o)

Duplicare

Result (7Ð

RPD

(o/o\

QC Limits

%RPD

(s-8) sP-B o-2 2360 4.76 No- 4 0.00 0.00 0.00 <15

2-00 No. l0 0.93 0.91 2-t7 <15

0.42 No.,l0 9.50 8.55 10.52 <15

0.074 No.200 t6.82 17.34 3.04 <15

<0.o74 >No.200 72.74 73-20 0.63 <15

Sarryles in Batch (AMS ID): 2341

2342

2343

2344

234s

2346

2347

2348

2349

2350

235t
2352

?3s3

2354

2355

2336

2357

2358

2359

2360

. t ¡\'l<N -
- t L2r4-

AMS, Inc. Froject Manager



Applied Marine Sciences, fnc.

Project Number:

Project Title:

Client:

Date Analyzed:

CAV| DMMP

98r05

502 N. Highway 3, Suitc B . League City, TX j7S73 . (2gl) SSÇj272 . Fax (28t) 554-63:o

AMS QUALITY CONTROL REPORT

AMS Project Number:

Ðate Received:

Matrix:

Methods:

9810-01

113198

lvfaeuire Group, Inc. Sediment

ASTMD422417/98

Replicate Analysis

ClieÍt

Sa¡¡ple ID

Idêrr¡¿l

(fr)

AÀ{S

Sarnple ID

Particle

Dia¡neûer (¡m)

U.S. Sta¡dà¡d

Sio'e Mcsh #

S¿ryle

Req¡lt (7o)

Duplicate

Result (7o)

RPD

(v",

QC Limits

ToRPD

(CF45)NC-3 0-4 2408 4.76 No.4 0.00 0.00 0.00 <15

2.00 No. l0 l.3l t.25 4.69 <15

4.42 No.40 0.80 J.{tz <i5

0.o74 No.200 9.91 9.53 3.91 <15

<0.074 >No.200 88.01 88.42 0.46 <15

Sarylcs in Barch(AMS ID): 236t
2362

2363

2364

2365

2366

2367

2368

2369

2370

2371

240,0

24ot
2402

24/J.3

2404

2405

2406

2407

2408

L

AMS, Ifc. Froject Manager



Applied Marine Sciences, Inc.

Project Number:

Projeø Title:

Client:

Date Analyzed:

CAN DMMP

98105

502 N. Highway 3, Suite B .Iæague City, TX77573 . (2Bl) SS4-72'72. Fax (2Bt) j54-6356

Ar4S QUALITY CONTROL REPORT

AMS ProjectNumber:

Date Received:

Matrix:

Methods:

981041

3130/98

lvfaguire Gro¡I¡, Inc. Sediment

3t3U98 EPA 160.3

Replicate Analysis

Samples in Barch (AMS ID): 2305

2306

2307

2308

2325

2326

2327

2328

2329

2330

2331

2332

2333

2334

2335

2336

2337

2338

2339

2340

(!ì5,*-:

Client

Sample ID

Interval

(ft.)

AMS

Sample ID

Total Solids

Rqsult (%o)

Replicate

Result (7o)

RPD

("/ù

QCLimits

% RPD

(s-8) SP-A o-2 2340 48.27 48.06 0.44 <15

AMS, lnc. Project Manager



Applied Marine Sciences, Inc.

Project Nunber:

Froject Title:

Client:

Date Analyzed:

CA![ DMMP

98105

5û2 N. Highway 3, Suite B .Iæague Ciry, TX 77573 . (2gt) SS4_7272. Fax (281) 55.1_6356

Ar\ds QUALITY CONTROL REPORT

AI\,ÍS Project Nurnber:

Date Received:

lvfatrix:

Methods:

9810{1

3t3LtgE

IVagufue Group, Inc. Sediment

4/2198 EPA 160.3

Replicate Analysis

Samples in Ba¡ch (AMS ID): 234t
2342

2343

2344

2345

2346

234'
2348

2349

2350

2351

2352

2353

23s4

2355

2356

2357

23s8

2359

2360

Client

Sample ID

Interval

(fr.)

AT{S

Sanple ID

Total Solids

Result (7o)

Replicate

Result go)

RPD

(w
QCLimits

%RPD

(s-8) sP-B o-2 2360 47.56 46.99 t.2t <15

I



Applied Marine Sciences, Inc.

Project Number:

Froject Title:

Client:

Date Analped:

CUVI DMMP

98105

502 N. Highway 3, Suite B .Iæague Ciry, TX77573 . (2gt) SS4-7n2 . Fax (281) 554-6356

AN{S QUALITY CONTROL REPORT

AlrdS Project Number:

Date Received:

Matrix:

Methods:

9810{1

413/98

Maguire Group,lnc. Sediment

417198 EPA 160.3

Replicate Analysis

Samples in Barch (AMS ID): 2361

2362

2363

2364

2365

2366

2367

2368

2369

2370

237t
24n,0

2Qt
24p.2

2413

240,4

2405

2&6
2407

2408

ß>*'

Client

Sample ID

Interval

(ft.)

AÀ4S

SampleID

Total Solids

Result (%o)

Replicate

Result (7o)

RPD

(w
QCLimits

% RPD

(G45) NC-3 0-4 2408 34.64 34.49 0.43 <15

AMS, Inc. Project Manager



CITAIN OF CUSTODY



GEI Consultants, Inc
Wir¡chcste¡, Massachusetts E'9

E I

Consultåhtsr4neLABORATORY: GEI
DOCUMENT NUMBER

Attt - ¡
Chain-of -Custody Record

lr¿ø rb

'L,ct

?'t0b

,îß01

?16og

Remarks

[t.V c',vcë. c'¿'r¿ l',¡< u¿' f

'þ' ttttl-1¿ l¿ak*
\.

, )¿ cctud l¿.it t)(. )t¿ 1
.J

ß þ. ¿:ut L.qëasikt4

7ì j rl¿,U ¿l¿d b'/

.SÌ"ru Ln-.--o

TAT: 24hr

-_48hr

_72 hr Normal

Beceivod by:

ñeceived for

Proservative

Analysis

Date/Time

Date/Tírna:

o/o

walot

K

)<

x

Relinquished by;

Relinquishod by:

None

Grain
Size

Analys¡s

K
K
K
x

Project Name and Numbor: Sanrplos collected by:
GEI Consultants, lnc.
1021 Main Street
Winchester, MA 01890

Phone: 781-721-4000
Fax: 781-721-4073Cz t1 'Dl-ttY?

qfuoç
Sanrolers:

SÀsri,a (b'çritoz?

!,crtt¿,> W €naJ

Send data to;
Maguiro Group lnc.
Attn: Stevo Locco
One Court Street
New B¡ltain, CT 06051

Phons: 86O-224-9141
Fax: 860-224-9147

No. of
Containers

,?

I 2
2
Z

Sample Number

(5t-s)NaFA,o-2'

(st .ø) 
^/E/ 

ql ì,5
(st-B)/v-€e-¿,ê-2,

(s t -s) /vE'/- n ö-t'

Feceived by:

frtrønt fxft4
Received by:

Matrix

f{rl,^r-,
¡t

It

tt

Date/Time:z/r,/ff o/.3o

Date/Time:

Method or Shipmenr:|:fprZA, lX/¿c5ç

Time
lhoursl

t550

i64a

lf:oç
t+3p

Date

s/z¿,/ll

t/r/ø
3luhs

ilu/6

,f;,ä;;'ffi^r,
Relinquished by:

Station No



Chain-of -Custody Record

Pj' /'? a
DOCUMENT NUMBER

44s-a.tE GEI Consultants, Inc.
Wiuchestcr, Massachusrtrs

LABORATOBY: @
.4P/¿|ED /-14Ét/v€ 5c ien tç.s

Rema¡ks

Received by:

Rsceived for Laboratory by:

6N^--

Date/Time:

il|

ilulvl oloa L¿ s

Date/Tíme:

><

o/o

walaf

K
X.
,X
><
X
X
X

Preservative

Nonb

Analysis

Grain
Sizo

Analysis

X
,X
X
></-

X
X
X
X

No. of
Containers

å

â

<3

.p

"a
.9

*?

Relinquished byl

,¿¿ +67H55go,
Relinquished by:

Sample Numl¡er

$re)aæ-E,c,-LtÍ

6t-a) d€?-^to.â'

(se\rar- 1, o-Zl

Gs\qr.c,3-6.v'

Ge\r4f.c,g.q-tí
(sg\,"1*6. c,'te'

Íse)qÉts,ta-il.i
tse)olr- a, tt.4- t¿1,

lq¿:.t<. A,1å

Roceived by:

Received by:

Matrix

5<ò

s4:b

.5€à

s<à

5A
*tãÀ

5Õ

s6ò

Timo
lhoursl

tl:#
13eæ

17, þ
t7'?r5

lgtæ

O8'.15

tl ¡¿15

lA:êO

ktrltttø
Dato/Timo

Oate/Time:

Date

tþr/¡g

t/ar/*

{erhs
t/eths

3þt/ß
,þ{x
sþ1/qe

,/o/o

Project Name and Numbsn

c2fI
qfl o;

Sanrples collected by:
GEI Consultants, lnc.
102 l Maín S¡r€€t
Winchester, MA 01890

Phone:781-721-4OOO
Fax: 781-721-4O73

Samplers: Send data to:

.g Asr i,t (Ltsn nr, i,îiï'ï,".J:ï"f"
!, *t t¿,> vu) E røJ in?ïi:1":'!i'ouou,

Phone: 860-224-9141
Fax: B60-224-9147

Station No.

5a¿84

I

J

48 hrTAT: Normal_72 hr_24 hr

Rolinquished by:

1.,Á-¿.+
by:ùínquishecl

f fis 
1Þ

1,32{'
?3Lç -

L3L+

1318

7321

(,3 so .

L35 I

L9sz

Merhod of Shipment:
fø ø<rçarS Remarks:



Received by:

Received for LaboratorY bY:

Renrarks

0o

Date/Time:

îL

Date/Time:

I

X

o/o

wataf
Size

Grain

Analysls

None

Arralysis

Prosêrvative

Relinquished bY:

Eolinquished bY:

"feZTaSS

á

å

á

Containors
ofNo

Remarks:

Roceived bY;

Received bY:

f4. Ð< 4

f.t-rJ

o- ¿3,q4t

o-í71,nFc-

13.8þc

Sample Nttmber

56ò

sÃò

s45

Matr¡x

Date/Time

Data/Time

I tlto.t

ts tf,o

tl r;ro

,3 t15

lllt oa

Time
lhoursf

ú,

tér4e

lá(te
,þl1q

Date

fa>-Ð<.<&
Method of SlriPment

Relinquished bY:

Normal72 hr48 hr24 hrTAT:

Relinquished bY:

v4

Station No

Samplers:

.9\sr,'A

tic,-t*¿,>

ttç¡/Lrl

uÅN ErøJ

Maguiro GtouP lnc.
Attn: Stsvo Lecco
One Court Streot
New Britain, CT 06051

Send data to: Plrone: 860'224-9141
Fax: 860-224'9147

Project Namo anrl Number

c2 t1
Sarnples collected bY:

GÊl Consultants, lnc.
1021 Main Street
winchester, MA 01890ît of

Phone:781-721-4000
Fax: 781-721-4073

GEt Consulta¡lls, Inc
Winchestcr, Massachusctts

TORY: CE}€oarsrrltandîcE LABORA
DOCUMENT NUMBER

,{1s '",2',r e
Chain-of-Cu Record

\$s'tÞ

L333

'ß3{
ß3+
Li3L



Chain-of -CusrodY Record

PÅúl / or zDOCUMENT NUMBER

AHS - 3, IiF out Consultants, Inc. LABORATORY:
s

ìl/inchcster, Mass¡cl¡usclls

Received lor Lùotatorv bi- /

ç-+k9Þ

W

sI

J'

L(2

OW

Remarks

>tzqlt¡Y tzjo,
Date/T¡m6i

lnhøt t'lø ln,s

Data/Tlmo:

Ë

K
x-
/_

/-

/-

K
)<

l--

oÁ

walar

*

*

v_

><
)L
A
/-

K
*

Analysis

Grain
S¡ra

Analys¡s

Preservative

Nono

Relinquished bY:

Selinquished bY:

0Lr-<ç

z
L

z
z
z

L
2
2

No. of
Conta¡ners

Remarks:

S,*tlf Ll íeìø7t
ßeceived bY:

€,k
Received hy:

ß-8)5r-8,2-t/'

(s8)9r €,0-z'

(s8) s?-A,o-ù

&5?-h,21/5

q -6t)s?-t,
(s:ilsP-¡

(s-8) Hr , o-3'

3-'3(s8) HF-h,

k-ÐMÍ-B,o-tl

Sample Number

þ

Matrix

9¿

Dato/Timo¡
j/26k8 uoo

f,
ü

l0 to
looo

ItLts

1730

12t15

Ittw

t0qí
0qw

Timo
(hoursl

l03tt

/

I

a/2.ú/qJ

I

\

Date

@-"gy,.nuu

ÐûLut

Normal72 h¡24hrTAT¡ 48 hr

ETl,iltrn,r

X

/

Samplers:

SAsriA

!icx*e,s

ft,srin7

uN EnaJ

Send data to:
Maguire GrouP lnc.
Attn: Steve Lecco
One Coufl Street
New Britain, cT 06051

Phone: 86O-224-9141
Fax: 860-224-9147

Station No.

Proiect Name and Number:

c2 t1
Sanrples collected bY:
GEI Consultants, lnc'
1021 Main Slroet
Wincheslei, MA O'l 890ît of

Phone: 781-721-4000
Fax: 7A1-721'4O73

ü31
'lr3i)þ

A[.'t9 lÞ

L,3'J1

'ß+a

LçII
ZT,tT

Lg*3

Xj,l\
z5{t

Method of shipmenr: ffleZrrc



GEI Consultants, Inc.
Wincl¡es¡er. Massacltusctts

¡F LABORATORY Ét"€onst¡lrams,-tn c
Itt

DOCUMENT NUMBER Chain-of-Cu. ., ßecord

6 ?o Pz-krl s 3,L

\$¿\s rÞ

L5qþ

îrt11

L9'tb

7.3 +\

L40
?e{l

Remarks

K

{

L

K
K

(

oÂ

water

/*

K

>(
v_

/_

D(.

Grain
Si¿s

Analys¡s

None

Analysls

Preservative

k)
é---

Z

Z
z

L
./-

L
No, of
Conlainers

6-21(sí)s?-

2-Ltß$sn
q -b's7

o- z'

Lt -6'ß'8)¡r-e
6-24s?-)

Sample Number

/t

k¿,

Matrix

U{LI5

tbz'o

14 to

ltq0

lqM

l?Lto

Tima
lhoursl

7\

I

Date

[los

Method or shipment: Øgpn, €X.Pß69

Received for

Normal

Date/.Time:

s/zrr/fl E.Ð

72 hr

Rolinquished bY:

Rolinquished bY:

48 hr

S+xr¿r rct
Recoived bY:

Received bY:

24hr

tl¿h/ît ¿oat

TAT:

by

là,
by:

Dato/Time:

FaaY,+L
D

Date/Time:by:

¿

\ l"¿
oo hts$ll3 L

v

Station No

!, t0605

lnc.

CT

Lecco
Strest

to
Group

ata

Steve

d

Eritain,
Court

Maguire
Attn:
One
New

Send

M7

ErøJ

(),çn

vN

tAAsr

C4ttlù

Sanrplors:

s
Phone: 860-224-9141
Fax: 860-224'9147

Sanrples coll€cted bY¡

GEI Consultants, lnc.
1021 Main Street
Winchester. MA 01890o,

Proiect Name and Number:

c2 t1
?81'721-4000
78"t-721-4073

Phone
Fax:



Chain-of.Custody Record

e- I oF I

DOCUMENT NUMBER

r+HS - l
ø GEI Consultants, Inc

Wincl¡cs¡c¡. Mass¡chusctts

LABORATORY: @
Aorll¡e¿. H>¡Lu e, 3ti?*tt eo

Remarks

llL¿.

si

sG"n**pr
V

iF<- ¿^t(pv-.æ*
\

f,a"þ dl¿rce+¿..t

Svru

*Ê)h'u 
ff,ønL!

Recglved for Laboratory by:

ßb,*

oêeofDato/Time:

3/41

lloslethl

Date/Time:

"Â
watef

K
K
><

!(

K
K.

)<

Preservative

None

Analysis

G¡ain
Siro

Analys¡s

X*-
x-..

><

x-
L
><

t<

A

No. of
Containers

2
L
z

I
2 L

2
Z
z
LI,

Belinquished by:

Relinquishad by:

t

Sample Number

(s4) s?v, o-/
(s S) s?-p t L -q'

ßa)sr-Pt't-6'
(så\s?-D, é-2¿t,

Q-fl)sp-c,0 -i
:S-B) s?-(.,24t
(sa¡ S?-c,+-d

b-$) s?-c ,6-à

9*ur¿E friØ1¿
Received byl

fatanAPø
Received byl

/

Matrix

*Å

Ì

Time
(hours)

0qD
0q30

lo eo

ltLt o
t530

lt q0

iSsf
lTto

Dato/T¡ms:t/ttlî qØ
Date/T¡me:

I o6oo

Date

3lzsk8

I

Project Name and Number:

c2 t1
qfu oç

Sarnples collocted by:
GEI Consultants, lnc.
1021 Main SÍeet
W¡nchoster, MA O189O

Phone:781-721-4000
Fax: 781-721-4O73

Samplers: Send data to:

s Agr i,t (btsn Mt X;:ï,'3,."J:ï"*:
! ì LHø( ) uN E rral fln?ïi::^:'åi' ouou,

Phone: 860-224-9141
Fax: 860-224-9147

Station No

Sute*'

72 hrÏAT: Normal_48hr_24 hr

BCinouished bv:

Mtuuf[W¿uo

7

by:

AMS ù
t'?12'

7;rç2

Z3{'l

z'9ç{

1.gb

L,t{1

L3{Ø

z9<1
þanp-

€K flema¡ks
Method of Shipment:

srfrrv9,+Ø r



A¡ry IÞ

'l'%O
z4l
'lr3üL

L363

trs^ iulkÞL
furv*t,ala

cowT¿iW-
un
>e.c"Á-d

Iç lr ra,r,.¡osífìt^

a ù"¡'entee bL,t
U

Stu¡¿ l¿-r-'.

^ßw ttm,Z(

Received for Laboratory by:

ß|,^,,,

Date/Time:-

zlu(lî obæ
Dato/T¡m6:

lstlçrt tao

X.
X
X
X

X

X
X

á

-?

a
å,
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Applied Marine Sciences, Inc.

Re:

502 N. Highway 3, Suite B . Lcague City, TX775.t3. (Zgt) SS4-?n2 . Fax (281) 554-63:o

May 15, 1998

Mr. Stephen Lecco
Maguire Group, Inc.
One Court Street
New BritairL CT 06051

Massachusetts Coastal Zone Management Dredged Material Management Plan Phase 2
Stage l, Composite Sample Laboratory Reports (Salem, Gloucester, Fall River, and New
Bedford Harbors), Maguire Group Project No. 98105, AI\ds project No. 9gl0-01.

Dear Mr. Lecco,

Applied Marine Sciences, Inc. (AIvfS) is pleased to submit the enclosed composiie sample
laboratory reports for Salenç Gloucester, Fall River, and New Bedford Harbors in support of the
above referenced project. Each laboratory report consists of a zummary data table, sample
results, quality control results, and chain of custody documentation. Electronic copies of each
sunrmary data table (Microsoft Excel) and this case narrative (WordPerfect V. 6.0) are on the
enclosed diskette.

AMS composited samples for particle size analysis according to the compositing schemes
provided by S. Lecco. Compositing was accomplished by subsampling each ûeld sample jar and
combining aliquots in a stainless steel bowl for homogenization. Composited sediment samples
were anaþed for particle size (ASTM Method D422-Standard Method for Pa¡ticle-Size Analysis
of Soils) and total solids (EPA 160.3-Total Solids).

Total solids was determined on a 50 to 125 gram aliquot.of composite sediment which was
transferred to a pre-weighed aluminum evaporating dish and weighed to the nearest 0.1 mg,
Samples were dried at 105'C for 24 hours and weighed. Percent total solids was calculated by
dividing the weight of the oven-dried sediment by the weight of the wet sediment and multipþing
by 100. To document quality control, a duplicate analysis was performed with every batch of 20
samples. The duplicate analysis must have a relative percent difference (RPD) of less than llVo.

Particle size was determined on a 100 to 200 gram aliquot of composite sediment which was
transferred to a tared beaker and weighed to the nearest 0.1 mg. The samples r¡/ere washed
through a series of nested U.S. standard sieves (#4, #10, #40, and #200) using a pressurized spray
nozzf,e to rapidly separate the individual fractions. Sediment retained on each sieve was washed
into a labeled, pre-weighed beaker and dried at 105"C for 24 hours and weighed. The individual
fraction weight percentages were calculated Uy Oiviaing the amount of driedìediment retained on
each sieve by the calculated dried sample weight, which was based on the total solids. The
percent passing the#200 sieve was calculated by subtracting the sum of material retained on the



Applied Marine Sciences, fnc.
502 N. Highway 3, Suitc B . League City, TX77573 . (2gl) SS+7272. Fax (281) 554-6356

May 15, 1998 Page2

Mr. Stephen Lecco
Maguire Group, Inc.

#4,#10,1A0, and #200 sieves, from the total aliquot dry weight derived from the total solids
calculation. To document qualþ control, a duplicate analysis was performed with every batch of
20 samples. The duplicate analysis must have a RPD of less than l5o/o.

Total solids and particle size results are reported as a dry weight percentage. Replicate total
solids and particle size analyses are reported for composite samples NEP-3 (Alvfs D 27lO), RI-A
(AMS D 2730), AA-A (AtvtS D 2750), and FI-B (AlvIS D 2767). Precision for total solids and
particle size analyses are provided in Tables I and,2, respectively. Total solids RPD's ranged
from0.07Yoto 2.72%o, which meet the QC limit of <l5o/o RPD. Particle size RPD's ranged from
0.02% to l0.57Yo which meet the QC limit of <líYo RPD.

Table 1. Total Solids Relative Percent Difference

Table 2. Particle Size Relative Percent Difference

Client ID AMS Sample ID RPD (%)

NEP.3 27t0 2.72

RI-A 2730 0.07

AA.A 2750 I 4 I

FI-B 2767 0.92

Client
ID

AI\dS
ID

Sieve
#4

RPD

Sieve
#10
RPD

Sieve
#40
RPD

Sieve
#200
RPD

Passing

#200
RPD

000 7.59NEP-3 2710 2.53 4.35 0.37

RI-A 2730 0.00 10.52 5.38 0.02 4.9s

AA-A 2750 0.00 3.49 2.47 6.01 0.34

0.00 10.57FI-B 2767 400 1.18 0.46

)



Applied Marine Sciences, fnc.
502 N. Highway 3, suite B .l,eague cit¡ TX 77573. (2gl) ss4_7n2. Fax (2gt) 55a_635o

May 15, 1998 Page 3

Mr. Stephen Lecco
Maguire Group, Inc.

We look forward to your comments and suggestions for improving subsequent data package
submissions.

Sincerely,

Kennet¡ S. Davis
President

enc. Composite Sample Laboratory Report

c:\ams\naguire9S 100 lþoject\It05 I 598.upd



Applied Marine Sciences, fnc.
502 N. Higbway 3, Suite B .læague City, TX77573. (281) 554-7n2. Fax (281) 554-6356

Salem lIarbor
Particle Size Composite Results

Summary Table

Client Project #

Project Name:

AMS Project #:

98105

Cavf Pfnoræ

9810-01
0

ßb*-

Methods

Pa¡ticle Size: ASTM D422
Total Solids: EPA 16030 rì,\

Client

Sample ID

AMS

Sample ID

Date

Composited

Daæ

Analped

Total

Solids

(vù

U.S. Standard

Sieve Size

orNumber Passing

#200

(n
#4

(w
#I0
(o/o')

#40

(vù
#200

(n
MF-r (S) 2683 5/7/98 5/8/98 75.40 0.00 0.93 18.39 56.03 24.66

MF.I (M) 2684 5/7/98 5/8/98 64.38 0.00 0.41 3.16 27.t7 69.26

MF4 (3,8.4) 268s st7t98 s/8/98 79.59 0.00 0.o0 1.35 39.79 58-86

MF-l (B) 2686 s/7t98 5/8/98 80.27 0.00 0-o7 0.53 24.0'l 75.34

MT-l (S) 2687 5/7t98 5/8/98 79.64 0.00 0.68 5.27 66.62 27.43

À,m-l (B) 2688 s/7198 518t98 71.49 0.00 l.3l 1.59 25.58 7t.51

sP-l (0-2) 2699 5m98 5/8/98 49.33 0-00 2.53 s.77 20.36 7t.34

sP-l(24) 2700 5/7t98 5/8/98 42-97 0.00 1.04 2.70 tt.52 84.74

sP-l (4-6) 2701 s/7/98 sl8/98 41.63 0.00 0.14 2.t4 7.tl 90.61

sP-A(6-21) 2702 5t7t98 5t8t98 85.89 0.00 1-92 13.17 40.38 4.52
sP-l (6-8) 2703 5/719A 5/8t98 68.52 0.00 0-94 1.12 6.47 9t.47

sP-2 (o-2) 2704 5t7t98 5/8198 67.42 0.00 t-70 9.t9 48.95 40.t7

sP-2 (24) 2705 5/7198 518/98 8t.29 0.00 1.94 10.30 63.44 24.32

sP-2 (4-6) 2706 5n/98 st8/98 78.86 0.00 0.31 1.36 66-9t 31.41

sP.2 (6-8) 2707 s/7198 5/8t98 78.39 0.00 0.84 0.69 23-96 74.51

NEP.I 2708 5t7t98 5t8/98 50.51 0.00 0.38 1.05 10.82 87.76

NEP.2 2709 5/7198 s18l98 37.95 0.00 1.49 2.25 4.38 91.89

NEP.3 2710 5/7/98 5/8/98 46.& 0.00 0.38 t.t7 9.16 89.29

AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Higbway ¡, Suiæ S . Læague City, TX71lS73 . (Zgt) SS4_72j2 . Fax (281) 554_63:o

Client Project #:

Project Name:

AIvfS Projecr #:

Client Sample ID:
AMS Sample ID:

9810s

CZVI DMMP

981041

MF-1(S)

2683

Date Sampled:

Date Analped:
s/7t98

st8t98

Particle Size

Total solids (EPA 160.3) 75.4OVo

Comments: Material retained on #10 sieve consists of rock and shell material.

U.S. Standa¡d
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(vù
#4 0.187 4.76 0.ÛOYo

#10 0.079 2.00 0.93%
#40 0.0165 0.42 18.39o/"

#2N 0.0029 0.074 56.03o/"
>#200 <0.0029 <0.o74 24.660/o

AMS, Inc. Project Manager v-i



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League Ciry, TX 77573 . (281) SS4-7272. Fax (281) 554-6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

C,ÍDMMP
9810{1

I\ß-r(M)
2684

Date Sampled:

Date Analyzed:

s/7/98

s/8/98

Particle Size

Total solids (EPA 160.3) 64.38o/o

Comments: Material retained on #10 sieve consists of rock and shell material.

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

("/ù

0.187#4 4.76 0.00%

#10 0.079 2.00 0.4lYo

0.0165 0.42#40 3.16%

0,0029 0.074#200 27.l7yo

>#200 <0.0029 <0.074 69.260/¡

AMS, Inc. Pro3ect Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League City,TX77S73 . (2gt) 554_7n2. Far (281) 554_63¡o

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

CA\4DMMP

981041

MF-C (3-8.4)

268s

Date Sampled:

Date Analyzed:

st7/98

518/98

Particle Size ASTM

Toal Solids (EPA 160.3)

Comments:

79.s9%

U.S. Standârd
Sieve Size

or Nunùer

Diarneter

(inches)

Dia¡neter

(mm)

Fraction
Weight

(w
#4 0.18? 4.76 0.00%

#10 0.079 2.00 0.00%
#40 0.0165 0.42 1.35o/o

#2t0 0.0029 0.074 39.1f/o
>#200 <0.0029 <0.074 58.86%

{ç\L.
AMS, Inc. Project Malager



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B .Iæague City, 1X77573 . (28t) 554-jn2. Fax (281) 554-6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID

AMS Sample ID:

98105

CZ\d ÞMMP

981041

Nß-r (B)

2686

Date Sampled:

Date Analyzed:

s/7/98

5/8198

Particle Size ASTM

Toul Solids (EPA 160.3) 80.27Vo

Comments: Material retained on #10 sieve consists of rock fragments

Diameter

(inches)

Diameter

(mm)

F¡action
Weight

("/ù

U.S. Standard
Sieve Size

or Number

0.187 4.76 0.00%#4

0.079 2.00 0.07o/o#10

0.0165 0.42 0.53o/o#40

0.0029 0.074 24.07%#200

>#200 <0.0029 <0.074 75.34o/o

AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suitc B . Læague City, TX 17573 . (2gt) SS+7n2. Fax (2gl) 554_63:v

ClientPdea #:

Project Name:

AMS Project #:

Qlis¡19¡mple ID

AMS Sample ID:

98105

CZT\{DMMP

981041

MT-r (S)

2687

Date Sampled:

Date Analyzed:

s/7t98

5/8t98

Paficle Size D422)

Total Solids (EPA 160.3) 79.640/o

Comments: Material retained on #10 sieve consists of rock and shell fragments.

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(m¡n)

Fraction
Weight

(vù
#4 0.187 4.76 0.00o/o

#10 0.079 2.00 0.68%
#40 0.0165 0.42 5.27yo

#200 0.0029 0.074 66.620/"
>#200 <0.0029 <0.074 27.43%

(çl'il,
AlvfS, Inc. Project lvfanager

L



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B .Iæague City, TX77573 . (Z9t) 554-7272. Fax (281) 554-6356

Date Sampled: 517/98

Date Analyzed: 518/98

Client Project #:

Project Name:

AMS Projea #:

Client Sample ID:

AMS Sample ID:

98105

CU\dDMMP

981041

ùn-l(B)
2688

Particle Size

Total Solids (EPA 160.3) 71.49o/"

Comments: Material retained on #10 sieve consists of rock fragments.

U.S. Standard
Sieve Size

or Nurnber

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(w
#4 0.187 4.76 0.00o/"

#10 0.079 2.00 L.3lo/o

#40 0.0165 0.42 L.59o/o

#200 0.0029 0.074 25.58yo

>#200 <0.0029 <0.074 7l.5lo/o

6>r-
AlvlS, Inc. Project Manager



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B . tæague City, TX77S73 . (2gl\ SS4-7n2. Fax (2gl) 554-6356

Client Project #:

Projec't Name:

AlvfS Project #:

Client Sample ID
AIvfS Sample ID:

98105

CzI\dDMMP

981041

sP-l (0-2)

2699

Date Sampled:

Date Analyzed:

5t7/98

518t98

Pa¡ticle Size

Total Solids (EPA 160.3) 49.33Vo

Comnents: Nfaterial retained on #10 sieve consists of rock and shell fragments.

U.S. Standard
Sieve Size

or Number

Dia¡neter

(inches)

Diameter

(mm)

Fraction
Weight

(vù
#4 0.187 4.t6 0.00%

#10 0.079 2.00 2.53yo
#40 0.0165 0.42 5.77yo

#200 0.0029 0.074 20.36Yo

>#200 <0.0029 <0.074 71.34o/o

6>"-
AùIS, Inc. Project N4anager ----------1 t



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . I¡ague City, TX 77573 . (2gt) 554-7n2. Fax (28 t ) 554_6356

Date Sampled: 5/7/98

Date Analyzed: 5/8/98

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

CZIVI DMMP

9810{1

sP-l (24)

2700

Particle Size TÌù,lD422)

Total Solids (EPA 160.3) 4297Vo

Comments: Material retained on #10 sieve consists of rock and shell fragments.

Diameter
(inches)

U.S. Standard
Sieve Size

or Number

Diameter

(mm)

Fraction
Weight

(vù
0.187#4 4.76 0.00%

#10 0.079 2.00 I.04Vo

#40 0.0165 0.42 2.70o/o

#200 0.0029 o.074 11.52Y.

>#200 <0.0029 <0.074 84.74o/"

K5L
AlvfS, lnc. Project Manager



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B . League City, TX 77573 . (2gl) 55+7272 . Fax (28 t ) 554_6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AlvfS Sample ID:

9810s

CA\4DMMP

9810-01

sP-l (4-6)

270t

Date Sampled:

Date Analyzed:

517t98

5/8t98

Particle Size (ASTM

Total Solids (EPA 160.3) 41.630/o

Comments: Material retained on #10 siwe consists of rock and shell fragments.

U.S. Standârd
Siwe Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
rWeight

(V"\

#4 0.187 4.76 0.00%
#10 0.079 2.00 0.14o/o

#40 0.016s 0.42 2.l4yo
#200 0.0029 0.074 7.llo/o

>#200 <0.0029 <0.074 9O.610/o

fE>L-
's" i

AMS, Inc. ProJect Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suiæ B . League Ciry TX j7S73. (2Bt) 554-72.'Ì2 . Fax (281) Ss4-6356

Client Project #:

Project Name:

AMS Projea #:

Client Sample ID
AMS Sample ID:

98r0s

CZIVf DMMP

9810-01

sP-A (6-21)

2702

Date Sampled:

Date Analyzed:

s/7/98

s/8198

Particle Size

Total Solids (EPA 160.3) 8s.89%

Comments: Material retained on #10 sieve consists of rock fragments.

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(mn)

Fraction
Weight

(w
#4 0.187 4.76 0.00Yo

#r0 0.079 2.00 1.92o/o

0.0165#40 0.42 13.l7o/o

0.0029#200 0.074 40.38o/o

>#200 <0.0029 <0.074 44.52yo

I AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suire B . Lcague City, TX j7S73 . (Zgl) SS4_7n2 . Fax (28t) 5s4_6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID
AMS Sample ID:

98105

CZTVI DMMP

9810{l
sP-l (6-8)

2703

Date Sampled:

Date Analyzed:

5t7t98

s/8/98

Particle Size D422

Total Solids (EPA 160.3) 68.s2%

Com¡nents: I!{aterial retained on #10 sieve consists of rock end shell fragments.

U.S. Ståndard
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(vù
#4 0.187 4.76 0.00%

#10 0.079 2.00 0.94o/o

#40 0.0r65 0.42 L.l2o/o

#200 0.0029 a.ú4 6.47o/o

>#200 <0.0029 <0.074 9l.47yo

ßb,--
AlvfS, Inc. Project lvfanager I



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B . League Ciry, TX't7573. (281) SS4-jn2. Fax (281) 554-6356

Client Project #:

ProJect Name:

AMS Project #:

Client Sample ID
AMS Sample ID:

98105

CUVI DMMP

9810-01

sP-2 (0-2)

2704

Date Sampled:

Date Analyzed:

5t7/98

5/8/98

Particle Size

Total Solids (EPA 160.3) 67.42o/o

Comments: Material retained on #10 sieve consists of rock and shell fragments.

U.S. Standard
Sieve Size

or Number

Diameter

(inches)

Diamete¡

(mm)

Fraction
Weight

(w
#4 0.187 4.76 0.00%

#10 0.079 2.00 l.7OYo

0.0165#40 0.42 9.19o/o

0.0029#200 0.074 48.950/o

<0.0029 <0.074>#200 40.L7Yo

(çïu,
AMS, Inc. Project Manager



ApplÍed Marine Sciences, fnc.
502 N. Highway 3, Suite B . Læague City, TX j7S73. (2Bt) 554_7/t2 . Fax (281) 5544356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID

AMS Sample ID:

98105

CU\4DMMP

9810{l
sP-2 (24)
2705

Date Sampled:

Date Analyzed:

s17t98

5t8/98

Pa¡ticle Size

Toal Solids (EPA 160.3) 8r.290/o

Comments: Material retained on #10 sieve consists of rock fragmeúts.

U.S. Stândârd
Sieve Size

or Number

Diarneter

(inches)

Diameter

(nm)

Fraction
Weight

(vù
#4 0.187 4.76 0.00%

#10 0.079 2.00 L.94o/o

#40 0.0165 0.42 IO.30yo

#200 0.0029 0.074 63.440/o
>#200 <0.0029 <0.074 24.32o/o

ßL,
AMS, Inc. Project Manager : a



Applied Marine Sciences, fnc.
502 N. Highway 3, Suiæ B .I-eague City, TX77573. (2gt) SS4-7272. Fax (281) 554-6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID

AMS Sample ID:

98r05

CZNÍ DMMP

9810-01

sP-2 (4-6)

2706

Date Sampled:

Date Analyzed:

517/98

s/8/98

Particle Size (ASTM

Total Solids (EPA 160.3) 78.86Yo

Comments: Material retained on #10 sieve consists of rock and shell fragments.

Diameter

(inches)

Diameter

(mm)

U.S. Standard
Sieve Size

or Number

Fraction
Weight

(w
0.187 4.76#4 0.00o/o

#10 0.079 2.00 0.31o/o

#40 0.0165 0.42 1.360/o

#200 0.0029 0.074 66.9|o/o

<0.0029>#200 <0.074 3I.4Lo/o

6Þ-,
AMS, Inc. Project Manager



Applied Marine Sciences, Inc.
502 N. Highway 3, suite B . League ciry, Tx 77s73 . (2gl\ ss+7n2. Fax (2gl ) 554-63:v

Client Projea #:

Project Name:

AMS Project #:

Client Sample IÐ:

AIvfS Sample ID:

98105

CZIVIDMMP

9810{l
sP-2 (6-8)

2707

Date Sampled:

Date Analyzed:

st7t98

5t8t98

Particle Size

Total Solids (EPA 160.3) 78.39o/o

Comments: lvfaterial retained on #10 siwe consists of rock and shell fragments.

U.S. Standard
Siwe Size

or Number

Diameter

(inches)

Diameter

(nm)

Fraction
Weight

(vù
#4 0.187 4.76 O.OOo/o

#10 0.079 2.00 4.84o/o

#40 0.0165 0.42 0.690/o

#200 0.0029 0.074 23.960/0

>#200 <0.0029 <0.074 74.slyo

ßÞ^,
AlvfS, Inc. Project lvfanager \:i



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B . læaguc Cit¡ TX77573 . (ZBt) SS4-jn2 . Fax (281) 554-6356

Client Project #:

Project Name:

AMS Project #:

Client Sample ID

AMS Sample ID:

98105

CZM DMMP

9810-01

NEP.I

2708

Date Sampled:

Date Analyzed:

st7t98

s/8198

Particle Size

Total Solids (EPA 160.3) 50.sLVo

Comments: Material retained on #10 sieve corsists of rock and shell fragments.

ßb-:

U,S. Standard
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(vù

#4 0.187 4.76 O.00yo

#10 0.079 2.00 O.38Yo

#40 0.0165 o.42 l.05Yo

#200 0.0029 0.074 l0.82Yo

<0.0029>{200 <0.074 87.760/o

AMS, Inc. Project Manager



Applied Marine Sciences, fnc.
502 N. Highway 3, Suire B . Iæague City, TX77S73 . (ZgL) SS+7n2. Fax (28t) 554-63¡.

Date Sampled,: 5/719t
Date Analyzed: 5l8,l98

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

CZ\4DMMP
981041

NEP-2

2709

Particle Size

Total solids (EPA 160.3) 37.95Yo

Comments: lvfaterial retained on #10 sieve consists of rock and shell fragments.

U.S. Standa¡d
Sieve Size

or Number

Diameter

(inches)

Diameter

(mm)

Fraction
Weight

(vù
#4 0.187 4.76 0.00o/o

#10 0.079 2.00 1.49%
#40 0.0165 0.42 2.25o/o

#200 0,0029 0.074 4.38yo
>#200 <0.0029 <o.o74 91.89o/o

(L
AMS, Inc. Frojea Manager : r



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B .I-eague City, TX77573. (2Bl) SS4-j272 . Fax (281) 554_635ó

Date Sampled: 5l7l9ï
Date Analyzed: 5/8/98

Client Project #:

Project Name:

AMS Project #:

Client Sample ID:

AMS Sample ID:

98105

C2h4DMMP

9810-01

NEP-3

z7t0

Particle Size

Total Solids (EPA 160.3) 46.40o/o

Comments: Material retained on #10 sieve consists of rock and shell fragments.

U.S. Standard
Sieve Size

or Number

Diamete¡

(inches)

Diameter

(mm)

Fraction
Weight

(w
#4 0.187 4.76 0.00%

#t0 0.079 2.00 0.38%

#40 0.0165 0.42 l.I7o/o

#200 0.0029 0.074 9.160/o

>#200 <0.0029 <0.074 89.29Yo

(s\"--
AlvfS, Inc. Project Manager





QUALITY CONTROL DOCUMENTATION



Applied Marine Sciences, fnc.
502 N. Highway 3, suite B i Lcaguc city, Tx77s73 . (zgl) ss+7n2. Fax (281) 554-63:o

AMS QUALTTY CONTROL REPORT

Project Number:

Project Title:

Client:

Date Analyzed:

CUVf DMMP

AMS Project Number:

Date Composited:

Matrix:

Methods:

2706

2707

2708

2709

2710

9810-01

s/7t98

Sediment

ASTMD422

98105

lvfaguire Group, Inc.

st8t98

Replicate Analysis

Sarples in Batch (AMS ID): 2671

2672

2683

2684

2685

2686

2687

2688

2699

2700

2701

2702

2703

2704

2705

ß>^:

Clie¡rt

Sample ID

Itrt€rval

(ft.)

AÀ4S

Sample ID

Particle

Diameter (rnm)

U.S. St¿¡da¡d

Sieve Mesh #

Sarnple

Result (%o)

Duplicate

Result (7o)

RPD

(o/")

QC Limils

o/o RPD

NEP-3 N/A 27tO 4.76 No.4 0-00 0.00 0.00 <15

2.O0 No. l0 0.38 0.41 7.s9 <15

0.42 No.40 1.17 t.20 2.53 <15

0.074 No.200 9.16 8.77 4.35 <15

<0.o74 >No.200 89.29 89.62 o.37 <15

AlvlS, Inc. Project Manager
I



Applied Marine Sciences, fnc.
502 N. Highway 3, Suire B . Læague City, TX77S73 . (2gt) 554-7272. Fax (281) 554-6356

Ar\ds QUALTTY CONTROL REPORT

Project Number:

Project Title:

Client:

Date Analyzed:

CZIV| ÐMMP

98r05 AMS Project Number

Date Composited:

Matrix:

Methods: EPA 160.3

981041

517198

Maguire Group,Inc Sediment

st8t98

Replicate Analysis

Sarnples in Batch (AÀdS ID)' 2671

2672

2683

2684

2685

2686

2687

2688

2699

2700

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710

(5ïo-.

Client

Sample IÞ

Interval

(ft.)

AMS

Sample ID

Total Solids

Result (7o)

Replicate

Result (%ù

RPD

(Y")

QCLimits

%RPD

NEP.3 N/A 2710 46.40 47.68 2.72 <15

AMS, fnc. Project Manager



COMPOSITING SCHEME



FIPR.?1.T988 11:1ÊÊM N¡ìGUIRE '3ROUP cT N0.?76 P.3/3

ComposÍting Scheme for Salem Sediment Samples

Note: (S) srrfrx danotes surÞce
(M) sutrxdenotes middte
(B) suftx denotes bottom
No sufEx dmotes no vcrtical stratiñcetion

Combine these samples 1o create thís composite
for unlysis

(S8)MFA 0-3 + (s8) MFB, 0_5.2 + (s8) MFC, 0-3 MF-r(S)

(sE)MrÀ 3-13 + (S8)MFB, 5.2-rt.4 I\dr.rM)
(SE)MFC,3-8.4 MF-C(3-8.4)

(S8)MFB, 11.4-14 + (S8IúFC,8.4-15 Ir[F-1(B)

(s8) MrA 0-13.9 + (S8) MTB, o-t7 + (SB) À/rrC 0-5.3 Mr-r(s)
(s8) MTC, s.3-13.8 + (s8) l\,frc r3.s-18 Mt-l(B)
(s8) sP.Ai oA+ (S8) SPB, o-2+ (s8) sPc, o-2 sP-r(o-2)

(s8) SPA 24 + (S8) SPB, 2-4 + (s8) sPC,2-4 sP-r(2-4)

(s8) sPA 4^6 + (S8) SPB, 4-6 + (s8) sPc, 4-6 sP-1(4i6)

(s8) sPA" 6-2r sP-A (6-21)

(s8)sPB, 6-26.8 + SPC, 6-26 sP.l (6-8)
(s8)sPD, 0-2 + (S8)SPE, O-2+ (s8)sPF, o-2 sP-2(o-2)

(s8)sPD, 24+ (S8)SPE, 24+ (s8)sPF,2-4 sp-2(24)
(S8)SPD,4-6 + (S8)SPE, 4-6+ (S8)SPF, ¿t-6 sP-2(4-6)

(s8)sPD,6-24.6+ (s8)sPE, 6-29 + (S8)SPF,6-27 sP-2(6-B)

(slB)NEP-A,, o-2 + (sIB)NEP-B, 0.3.s NEP.l
(SIB)NEP-C, o-2 + (SIB)NEP-D,0.2 NEP.2

(SIB)NEP-E,0-4.S + (S IB)NEP-F, 0-6 NEP.3

TOTAL # SAA,IPLES ]E

compositing scheme agroed to by P. Nimiskcrn (coE) and s. Lccco (Ma$¡ire) on4f2illgg





SUALITY CONTROL DOCUMENTATION



-l



Applied Marine Sciences, Inc.
502 N. Highway 3, Suite B . League Cit¡ TX77573. (2gt) 554-j272. Fax (281) 554_6356

AMS QUALITY CONTROL REPORT

Project Number

Project Title:

Client:

Date Analyzed:

CZ\4 DMMP

AMS Project Number:

Date Composited:

Matrix:

Methods:

2706

2707

2708

2709

2710

9810-01

s/7/98

Sediment

ASTMD422

98105

Maguire Group,Inc.

518/98

Replicate Analysis

Samples in Batch (AMS ID): 267t
2672

2683

2684

2685

2686

2687

2688

2699

2700

2701

2702

2703

2704

2705

lßb^:

Client

Sample ID

Interval

(ft.)

AMS

Sample ID

Pa¡ticle

Diameter (mm)

U.S. Standard

Sieve Mesh #

Sample

Result (o/o)

Duplicate

Result (7o)

RPD

("/ù

QC Limits

%RPD

NEP.3 N/A 2710 4.76 No.4 0.00 0.00 0.00 <15

2.00 No. l0 0.38 0.4t 7.59 <15

0.42 No.40 t.t7 t.20 2.53 <15

0.074 No.200 9.16 8.77 4.35 <15

<0.074 >No.200 89.29 89.62 0.37 <15

AMS, Inc. Project Manager



I



Applied Marine Sciences, fnc.
502 N. Highway 3, Suite B .Iæague City, TX77573 . (zgt) 554-j272 . Fax (281) 554-6356

AMS QUALITY CONTROL REPORT

Project Number

Project Title:

Client:

Date Analyzed:

CZM DMMP

98105 AMS Project Number:

Date Composited:

Matrix:

Methods:

9810-01

5/7t98

Maguire Group,Inc. Sediment

s/8/98 EPA 160.3

Replicate Analysis

Samples in Batch (AMS ID): 2671

2672

2683

2684

2685

2686

2687

2688

2699

2704

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710

Client

Sample ID

Interval

(ft.)

AMS

Sample ID

Total Solids

Result (%o)

Replicate

Result (%)

RPD

(w
QC Limits

% RPD

NEP-3 N/A 2710 46.40 47.68 2.72 <15



L



COMPOSITING SCHEME





APF..?A.T998 11:18ÊN I4íìGUIRE GROUP CT N0.776 P.3/3

ComposÍting Scheme for Salenr Sediment Samples

Note: (S) sutrx denotes surface
(M) sumx denotes middte
(B) sufÊx denotes bottom
No suffix denotes no vertical stratiEcation

l

Combine these samples To create this composite
for analysis

(S8)MFA o-3 + (88) MFB, o-5.2 + (SB) tvfFC, 0-3 MF-t(S)
(s8)MFÂ 3-13 + (S8)MFB, 5.z-rt.4 trß'1(M)
(S8)MFC,3-8.4 MF-C(3-8.4)

(S8)MFB, ll.4-14 + (s8)turFc,8.4-15 I\'ff.1(B)

(s8) MT.A\ 0-13.9 + (s8) MrB, O-17 + (s8) MrC o-s.3 Mr-1(S)

(s8) MTC, 5.3-13.8 + (SS) t![rc 13.s-18 I\fr-l(B)
(s8) sPá5 oa+ (s8) sPB, 0-2 + (s8) sPc, o-2 sP-r(o-2)

(S8) SP.\ 24 + (SB) SpB, 2-4 + (s8) spc,2-4 sP-l(2-4)

(s8) sP.4i 4^6 + (Sg) SPB, 4-6 + (s8) sPc,4-6 sP-l(4-6)

(s8) sP.A\ 6-21 sP-A (6-21)

(s8)sPB, 6-26.9 + SPC, 6-26 sP.l (6-8)

(s8)sPD, o-2 + (S8)SpE, A-2+ (s8)sPF, o-2 sP-2(o-2)

(s8)sPD, 24 + (S8)SPE, 24 + (s8)sPF,2-4 sp-2(24)

(S8)SPD,4-6 + (S8)SPE,4-6 + (s8)sPF, +6 sP-2(4-6)

(s8)sPD. 6-24.6 + (S8)SPE,6-29 + (s8)sPF,6-27 sP-2(6.8)

(slB)NEP -A\ o-2+ (SIB)NEP-B , 0.3.5 NEP.l
(SIB)NEP-C, o-2 + (slB)NEP-D, 0.2 NEP.2

(SIB)NEP-E, 0-4.5 + (SrB)NEp-F, 0.6 NEP-3

TOTAL # SAA,IPLES I8

Compositing scheme agreed to by P, Nimiskem (COE) and S. Leac,o (Maguirc) an4t2lt9g





ATTACHMENT 5
METALS REPORT



,ry
1frCIods F*çåc ür*u ?'ìv
Enu Íronme ntal Lab o ratories 375 Paramount Drive. Suite B

Raynham, MA 02767-51 54 . 0SA
Phone: 5O&822-930n

Fax:50&822_329.

Case Narrative
ETR: 40612

Client: Maguire Group
Project: CZNI- Salem Port Development

Date Received:
03/26t98 &03/30t98

All analyses were perfomted within holding time and with appropriate quality control measures except where noted.
Blank correction of results is not performed in the laboratory for any parameter. SoiVsediment sampies are reported
on a dry weight basis unless otherwise noted.

Sample handling and storage

Sediment samples from Salem harbor were received on3/26/98 and,3/30/98. They were frozen upon receipt at the
laboratory and maintained frozen until removed from the freezer on 5/08/98. The samples were composited on
05/11/98 according to the compositing scheme faxed on O4/24/gg.

The enciosed results of analyses are representative of the samples as received by the laboratory. Woods Hole Group
makes no representations or certifications as to the method of sample collectior¡ sample identification, or
transporting/ltandling procedures used prior to the receipt of samples by Woods Hole Group. To the best of my
knowledge, the information contained in this report is accurate and complete

Approved by: A Daæ: 4 -/'
Woods Hole G Laboratories

REeËffE0
,"it!¡! 2 5 19gg

,$*qöffiütË 
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4Ò(¿tzCompositing Scùeme for Salem Sediment Samples

Note (S) zumx denotes zurface
(M) suffx denotes middle

@) suffx denotes bottom
No rufix denotes no vertical stratification

Composiring scheme agreed to by P. Nmiskern (COE) and S. Lecco (lvfaguire) on4/Z3l9B

Combine these samples To create this composite
for amlysis

,l
(s8)MF.\ 0-3 + (S8) MFB, 0-s.2 + (S8) MFC,0-3 MF-I(S) - lo
(SB)MFA, ¡-il + (S8)MFB, s.fi.q luF-lM) -2.C
(S8)MFC,3-8.4 MF-C(3-8.4) -S
(sB)MIB, lt.oaq+ (ss)Mrcla.+l s lufF-l(B) -VC
(ss) rvffÁr oÍt.g+ (s8) l\,frfr, 0-17 + (s8) 0-5.3 ùfr-1(s) -óìô
(ss) MTc, s,f,ls.s + (s8) tvrrc¿r¡.a-ts Mr-l(B) -ç c

Itþc-
(s8) sPA 0-2 + (S8) SÞ8, 0-2 + (S8) SpC, 0-2 sP-l(0-2) -7D
(ss) sP.f,24 + (s8) sPË, 2-4 + (SB) 24 sP-l(24) - I ô

(sB) spA.,â-6 + (sB) spB, 4:6 + (ss) spc,c+-o sP-l(4-6) - rô
(s8) sP.{ 6-21 SP-A (6-21) - lo
(s8)sPB, Ë-zss+ src,%-ze sP-I (ó-B) - ttè

A&C.
(s8)sPD; o-2 + (Ss)SPE, o-2 + (S8)SPF, o-2 SP-2(0-2) - t2-D

&tte
(s8)sPD,2-4 + (SE)SPE,24+ (S8)SPF, 2-4 sP-2Q4) - /3ò

(ss)sPDl4-6 + (s8)spÉ 4-6 + (S8)SPF, 4-6 sP-2(4-6) - tqÞ
.Aéc-
(s8)sPD, 6-24.6 + (S8)SPE, 6-29 + (S8)SPF, 6-27 sP-2(6-B) -¿F
(s IB)NEP- þ\ o-2 + (S IB)NEP-B, 0-3.5 NEP-I

(s IB)NEP-C, A-2+ (SIB)NEP-D, 0-2 NEP-2

(SIB)NEP-E, 0-4.s + (SIB)NEP-F, 0-6 NEP.3

TOTAT. íi SÁMPLES I8

J



Chain-of-Custody Recordf\å 'f a
DOCUMENT NUMBER

VJHG -å, A
õ' GEI Consultants, Inc.

Winchestcr, Mass¡chusclts

LABORATORY: Woods Hole Group

Remarks

Ag, As, Cd, Cr, Cu

Hg, Ni, Pb, Zn

L

wo

5

Reálved bv

JX,;ê4o¿n
Heceived for l-aboratory

None

Total
Organic
Carbon

Date/Time:.

t /zI/t8 nbeo

1,3 lt o

Nons

TPH
4l 8.1

Preservative

None

Analysis

Total
Metals

No. of
Contalners

I

I

I

Relinquíshed by:

by

Sample Number

(Ss),"¡r-c I o- t.t'

t3.8- t6.nIT=Csg

,"Tzz< r1.3-t3&

o-t3(ss) arf

ñr4¿

Received by: 6#
$qr¿t É1,

Received

Romarks:

Matrlx

s:rô

5r¿

5{ò

sFA

Tlme
{hoursl

t3:tll

tl:oo

t4, do

,5:þ

âo..þ
Dato/Time:

rifi /z'

Dato

zlxþa

s/avf st

c8

I

Project Name and Numbor:

c74
4Btoç

Samples collected by:
GEI Consultants, lnc.
lO21 Main Streat
Wiirchester, MA ol89o

781-721-4000
781-721-4073

Phono
Fax:

Samplers: Send data to:

5A sr-i + 2tsri'uq X;iyï,ÎJ:'å*'
t¡cutÊg /¿u arz¡,J ".ä"

Court Street
Britain, CT O6051

Phone: 860-224-9141
Faxr B60-224-9147

Station No.

s4at

48 hrTAT:
Normal_72 hr24 h¡

\/.n
Relinquished by:

Method of Shipment: Cc>oel/

tll



J'r¡.
j'P*cnt Consultanrs, Inc.

Winchcstcr. Mlssachuselts
LABORATORY: Woods Hole Group

DOCUMENT NUMBER

u/ryG - â, !
Record

le e

Remarks

Ag, As, Cd, Cr, Cu

Hs, Ni, Pb, Zn

.S

L

wo

5

LÚat
by;

¿

for Laboratory bylRscoived

None

Total
Organic
Carbon

X

Date/Tímel

/rao
v/"\/?F 

o

3 ,rò

Nona

TPH
418.1

Preservativo

None

Analysis

Total
Metals

No. of
Contalners

I

I

I
I

I

I

I

Relinquished byr

Relinquished

Sample Number

(sr=a) r.Ep- o-1E

r-¿)n{cr- o
(ss) o- 3'4F- c

t1f-c,3-€.rl'

glt-tí(st) ar-e
r4F-8, ô-Sât

\ rfiCA,î.a-il.,t'Sg

dlf'8, tl.1 - tq.'

Received AV: Gff
sA.lPtt- F6456tr

Received bv: t

E"Ø¿rú"
Rema¡ks:

Matr¡x

sá5

s€ò

s<ò

.'{\

só
sa3

srò

-sfò

Time
lhoursl

tIt 55

l3tæ

t7,3o

17,rts

l8¡æ

o6tLt5

tl:U S

lâtoa

Date/Time:

'þ'l:r,l &'5o

t/v{

Date

3þzlqs

g

lat

3

laq I
a6

Project Name and Number:

c74
flîros

Samples colløctod by:
GEI Consultanls, lnc.
1021 Main Strset
Winchester, MA 01890

781-721-4000
781-721-4073

Phone
Faxr

Samplers: Send data to:

SAs*i * ()t sri'tt1 i,i::"å,:J:ïX*î
\¡cu,qÊg lau enz¡J ?,iî

Court Stroet
Britain, CT O6051

Phone¡ 86O-224-9141
Faxr 860-224-9147

Station No.

SAL€'{I

Normal
TAT: _72 hr"-.-48hr_24 hr

Relinquished by:

âg'
byr

Method of Shipmontr <nO\t



Sample Receipt Checklist

Log-in date:

Comments i Notes

Client: Receipt 3 6 ?9
Project:

ETR #: lnspection/ Log-in

Were samples shipped? yes, FedEx / UpS / other

/ hand delivered

Is bill of lading retained? ys,
no, unavailable læ' t--

Indicate cooler temperature upon opening: Ìl "C/ na

Were samples chilled? noÇv,
Chain-of-Custody present?

complete?

@, no

þi no

Custody Seals present on cooler?

. on bottles?

intact?

Æò..

H
yes I nol na

yes I

yes I

Were sample containers intact? @r "o
If chemical prcscrvation is appropriate-

Were samples field preserved? yes/no/na

Preservation (pH) verified at lab for EVERY bottle? (not VOAs)
/ no If NO:

Preservation (pH) verified for sample #(s):

Were sample received within hold time? yes / no

Discrepancy between bonle labels & chain? yes / no

'ù/as proj. mgr. notified of any problems? yes / no t na

proj. mgr. acknowledgement:

S¿ ,"f,. s Ê.orep ¿pè^ Ra¿,,'.7i-

2f Lùb, 3/¿u/tt.

R a r*rr, ,/ €noa l4r< . t-< ^ S/r/f f
êo*Fes;î-J 5/'r//¡

i

Woods Hole Group Environmental Laboratories
Raynham, Massachusetts

J lurc nV clo n tsls n c h hl. do c



8l Consultants, Inc. LABORATORY: Woods Hole Groúp V DOCUMENT NUMBER

lryinchcstcf , M¡ss¡chuscils w -3.
Chain-of-C Record

I orz

Remarks

Ag, As, Cd, Cr, Cu

Hs, Ni, Pb, Zn

t

C

woft
5

sP-P. I

Rpeçived by:

Ml¿à
Received for Laboratory by:

Nons

Total
Organlc
Carbon

x
/(

x
K
K
v_

x

Date/Time:

?/qn o6ao
a:

I //FIr

None

TPH
418.1

x
K

K
y-

/-

t<
/_

K

Preservativs

None

Analysis

Total
Motals

x
X

K

)(

Y^

{

(_

K

No. of
Containers

I

I

I

I

I

I

I

I

Felinquished byt

P
Relinquished by:

t"P

Sample Number

(s-8) ì-Ir-A / 04'

(ô-8) HF-h3- ß'

(sÐ HTrBto-nl

ß-Ð sP-A, o-z'

(s-t)6?.A,z4t
(s-S) s?-A t ¿t -b'
ß-Ðsr-n,6-zt'
(s3) SP-€, o-zt

Fgçeived by:

Wr¿r FBìp4f

!'På"Á
Romarks:

Matrix

5eá,

Time
lhoursl

lo3o

lo¿tç

0q oo

ItLrs

tztu
t2Ltf

lLtm

lOoo

sle6ftBzooo
Dato/Time:

Date

3lzçlqg

þ

3leblqa

)

Projact Namo and Number:

CZ t-I
Samples collected by:
GEI Consultants, lnc,
lO2l Main Streot
Winchester, MA 0189O8 toç

Phone:781-721-4OOO
Fax¡ 781-721-4O73,

Samplers: Send data to:

S,+sri * ['b sn'uq X,1iï"3,:J:ï"*
Court Street
Britain, CT 06051[¡cuttÊç /¿u enz¡,) ?,iî

Phone: 860-224-9141
Fax: 860-224-9147

Station No.

_72 hr_4Bhr

(s-8)sr- E I zdt'
_24 hr

l0 to
TAT:

/FL
Normal

,/ò,,20

Method of Shipment:

Oate/Tima:

7

[ouBiæ

9Í



iD GEI Consultants, Inc.
Winchcstcr, Mass¡chusclts

LABORATORY; Woods Hole Group
DOCUMENT NUMBER Chain-of-Custody Racord3.L Zor

Remarks

Ag, As, Cd, Cr, Cu

Hs, Ni, Pb, Zn

v\oFt

5

Received for Laboratory

None

Total
Organic
Carbon

)(

)<
K
)<
K
{

Date/Time:

9 o6ø

I /,'4

None

TPH
418.1

)<

>(
K
{

Preservative

None

Analysis

Total
Metals

K
K
K

K
L

No. of
Conta¡ners

I

l

I

Rolinquished by:

Sample Number

q-6'(ss)sr-r

8) s?-8,6-2q,s-

0-zt(s4) sP

2-q Is?-F(s-g

¿r -L's8)sr-
LsÐse-r,

Received byr

Srflr¿€

Matrix

Se¿

Time
lhoursl

10"/0

4oil
14to

14 to
lqqç
I bZa

Date/Tlme

s lzQks ,0.

/Ò;t-'"

Date

Projeot Name and Number:

c74
flîros

Sanrples colloctod byl
GEI Consultanls, lnc.
l02l Main Strost
Winchester, MA 01890

Phono: 781-721-40OO
Fax: 781-721-4O73

Samplersl Send data to:

SAsri * Lbsn'u5 X,ïï"3,:J:ï"*";
(ìcu,tÊQ /.¿u ArztJ i'iîCourt Street

Brirain, cT 06051

Phono: 860-224-9141
Fax: 860-224-9147

Stalion No

Normal_72 hr
TAT: 48 hr_--24hr

ï(krc

þuB¿ae-Method of Shipment:

ü

Remarks:



i[^ou, consultanrs, Inc.
Winchcstcr. Massachuscrrs

LABORATORY: Woods Hole Group
DOCUM NUMBER

t.l tlct -
Chain-of-Lu.rôdy Record

I I /

Remarks

Ag, As, Cd. Cr, Cu

Hs, Ni, Pb, Zn

L

Wo

5

Regçived by:

JøL;
Raceived for Laboratory

None

Total
Organic
Carbon

Date/Time:

o 6ao

I //'ro

None

TPH
418.1

Preservalive

None

Analysls

Total
MatalsContainors

ofNo

I

I

I

I

-

Relinquished byl

byr

Sample Numbsr

(æ)s*.8,o-â,

-qtSF.B

5î,-ßfl-6|
6-ÐÊ.9sP-88

Tôf,U-:

I

Foceived by:
6r ea4etE

Remarks:

Matrix

5€!.

5Eb

-ç€b,

545

Timo
{hours}

lÒ;42

lat16

tf*=

/3,ao

tl'4>
Date/Time:

8l /ò2zo

Data

'Áz/(ca

'A/re

'ár/n

Proiect Name and Numben

CZ t1
Sanrples collected by:
GEI Consultants, lnc.
1021 Main Street
Winchester, MA OI89OE toç

Phone: 781-721-4000
Fax: 781-721-4073

Samplers:

SAsri* Otçn,u5

hcutÊQ /¡u araJ

Send data to:
Maguire Group lnc.
Attn: Steve Lecco
One Court Street
New Britain, CT 06051

Phone: 860-224-9141
Fax: 860-224-9147

Station No

54L€4

72 hr. 48hr24 hrTAT:
Normal

Relinquished by:

o<t €<Method of Shlpmont:



Chain-of-Custody Record

e, I or IPoq
õ

_GEI 
Consultants, Inc. LABORATORy: Woods Hole Groúp

r,Vinchcstcr, Massachuseüs

DOCUMÉNT NUMBER

Y,/H -t

Remarks

Ag, As, Cd, Cr, Cu

Hs, Ni, Pb, Zn

L

wa

5

Received for Laboratory by:

by:

None

Toral
Organic
Carbon

K
K
K
K

K
'<
K

Date/Time:

B/td/qf otaÒ

//.'ro

None

TPH
418.1

Y.--

)<

K
K_

*

Y
K-
K

Preservativo

None

Analysis

Toral
M€rals

K
K
K
K
l<_

)(

>L
>.

No. of
Containers

r

I

I

I

I

l

I

/

f
Ralinquished byl

by:

Sample Number

Cs-g) S?-p,o-2,

k-Ð *-p, z.¡
(s-8) 3?-p, q-d

h-î)sp- 0,6¿r.r,

(sa¡ sP-c, o'zt
k-E) sr-c , z-a'
(sfls*¿ t ¿t-bl

(sAlsP-c | 6-z¿

7Vf,*t:

Recelved by:

SkrllLlftìlØ

^"ä2h,ø

Matrix

Se¿

Time
lhoursl

ol to

0Q3 o

l0 00

llqo

l53o
lflo
ls;ç
lTto

alnlqî woo

Date/Tlme:-

Datey'Timo:

ø/n /D:¿u

Dats

slzSl¿8

I

Project Namo and Number:

c74
Samples collectsd by:
GEI Consultants, lnc.
1021 Main Street
Winchester, MA 01890I8q

7A1-721-400,0
781-721-4073

Phone
Faxl

oS
Samplers: qend data to:

SAsri * [bsr-i'uc, X,i:ï'';,ÎJ:ï.*î
t icutÊQ /¡ u areil i:i?ïi:f 'tï' ouou,

Phone: 860-224-9141
Fax: 860-224-9147

Sration No,

S'aLeu*

_72 hr-.-48hr24 h¡TAT:
Normal

WnË"mrriup

W;,'IN#
J/
Low€LMethod of Shipment:

(1l

Remarks:



Sample Receipt Checklist

Clienc î- E .T-'s¿/-\¿r Receipt date:
zlm[qs

Log-in date

ETR # lnspection/ Log-in by:

Comments /Notes

Were samples shipped? ves- FedEx / UPS / other
¡-'.. 'j- ¡ -ì

no- -cæurîêr pick u¡-l hand delivered'e==F1"

Sor-p(r5 P"'Ll. ^ 
ufo>1' l<eiz¡í- )T

/¿0 C/eo/¡ç.

S+np t, 2 r-2 ta .t, ,1 !r*^ /'- ' ¿''^

t/e/{* , Lrrr7,'t"r'/ f1"/l¡'

Is bill of lading retained? yês,

no,.unavailable l<Ð

Indicate cooler temperaftre upon opening /rr oC/ na

Were samples chilled? @t no

Chain-oÊCustody present?

complete?

evei . t no

'¿9 t no

Vy'ere sampie containers intact? GÐ t no

If chcmical prcscrvation ¡s appropriate-

Were samples field preserved? yeslno/na

Preservation (pH) verified at lab for EVERY bottle? (not VOAs)
yes I no If NO:

Preservation (pH) verified for sample #(s):

\#ere sample received within hold time? yes I no

Discrepancy between bottle labels & chain? yes I no

lustody Seals present on cooler?

on bonles?

intact?

yes

yes

yes/no/na

t 69t6ì

Was proj. mgr. notified of any problems? yes I no / na

proj. mgr. acknowledgement:

Woods Hole Group Environmental Laboratories
Raynham, Massachusetts

l: Vu nV c{o n tsls n chU. d o c



Woods Hole Group
Environmental Laboratories

Client: Maguire Group
Project: Salem Port Development
ETR: 40612

Inorganic Quality Control Summary

Salem Harbor

quali
-fier

o/n

recovery
CRM

66

90

46

92

83

62

tt9

84

NA

NA

CRM
conc.
(mg/ke)

26.2

2.n

90.7

310

183

39.s

3.04

364

NA

NA

o/o

recovery
LCS

98

99

100

98

97

101

108

98

108

103

LCS
conc.

(mg/ke)
lsl

136

57.6

60.0

84.9

138

l.l3

986

6250

2530

Torecovery
matrix
spike

8',1

77

80

83

98

80

104

77

90

104

MS
added

(mg/ke)
1.3

1.32

132

t32

1.32

t32

0.47

132

11662

492

RPD of
duplicates

3

I

t2

I

4

6

0

3

3.4

7.1

sample
result

(mgikg)
6.3

0.37

30

8.6

6.9

t8

<0.05

38

16000

43

blank
(mg/L)

<0.002

<0.005

<0.020

<0.010

<0.002

<0.020

<0.0002

<0.010

<100

<2

analysis
date

05122/98

0st27/98

0

05/2U98

06/01/98

05/27/98

05t25t98

sample
ID

2-2C

40612-2C

40612-2C

t2-2C

4061

40612-2C

406t2-2C

40612-2F

40612-2

Parameter

Arsenic

Cadmium

Chromium

Nickel

Mercury

Zinc

TOC

& Notes:
Reported QC is for associated batch
LCS - laboratory control standard
RPD : relative percent difference
A : Recovery is for method standard in place of matrix spike.
C: Not spiked 2X> than sample concentration
L= LCS is a laboratory fortified blank.
M = Matrix spike concentration too small relative to sample concentration for effective recovery
N = See narrative
P: Post digestion spike recovery
R: RPD criteria not applicable to results <5X the detection límit.
X : It is not possible to calculate % RPD, result is BDL, duplicate is just above detection.

rl MASTER



,ry
Þ¡V*clds FåCIle üåroup

Ma$¡ire Group Inc.
One CourÈ St.reet
Nerd Britain, CT 06051

Enu ironmental Laborato ries 375 Paramount Drive. Suite B
Raynham, ì"\,A 027 67 -51 54, USA

Phone: 50&822-9300
Fax 50&822-3288

ÀEEenÈion : Sleve lJecco

Date | 06/04/99
ETR Nur¡ber : 40612

Project No.¡ S I
No. Samples: 32.
A¡rived . OS/LL/98
P.O. Number:1î?87

Page X

Project: SaLem PorÈ DevelopmenÈ

Standard anatyses nere performed in accordance r¡ith Methods for. AnaLysis of trlater and hlastes, Ep,-6oor.4/7g-020,Test l¡tethods for Evatuating Sotid tlaste, Stl-84ó, or Standard f'tethods ior the Examination ot wåtÀr 
"nJ-w"åt"r"t...AtI results are in mgll unless other¡¡ise noted.

tab No'/ sampre Description/ prep Ànarysis
Metshod No. ParaneÈer ResulÈ DaÈe DaEe ^AnaLyse

406r2-LD MF-1 (S) : [C] 0sl1,1/98 (SSDTME¡iT)

rPH by rR (soil) ,1"þt &¿øW"u*{¿4L8.1
7060

?13 1

6010

6 010

747!
6 010

60r.0

6010

906 0

IN623

20f
3.9 f

0.16 f
29 f.
11 f

os/1,9/98
0s/\e/e8
0s/19/98
05 /19/ 9e

0s /29 / 08

0s/\e/e8
os /re / 9s

05 /L9 / 98

0s /!9 /98
0s/19/98
05/:-9/98
os /t9 / eg

05/29/e8
os /re / e8

os/19/9s

05/23 /98'
os/22/eg
05/27 /98
0s/2t/98
0s/2r/98
06 / 02/ e8

0s/21 /98
0s/2t/98
0s/2r/e8
os/ts/eg
0s/t2/98

Àrsenic, Total
Cadnium, Total
Ch¡omium. lotal
Copper, ToÈa1

Mercury, ToÈal
Nickel, Total
Lead, ToÈaI
Zinc, ToÈ,aI

Tot,al Organic Carbon

t So1ids

0.016 f
L2f
to f

8000 f
76.7 c

8000 f

MÀK

LCP

I¡4\'
I¡,fI¡

R¡47

I,MV

Lr'fV

tMv
MAK

Iú]B

40612-tE MF-1 (S) DUp: [D] 05/L1/98 (SEDTMENT)

9060 Tota1 Organic Carbon

406L2-2C MF-1 (M) : [C] 0sl11,/98 (SEDTMENT]

418.1 TP¡I by IR (Soil)
?060 Arsenic, ToÈaL

?131 Cadnium, Total
5010 Chromium, ToÈal
6010 Coppe!, ToÈal.

141L Mercury, Total
6010 NickeL, Toeal
142L IJead. Total

0s/Ls/98 MÀK

42 f,
6.3 f

0.3? f
30f

8.? f
<0.05 f,

18f
6.9 f

0s/23/98
0s/22/e8
os/27 /eg
0s/21/ 98

0s/2t/e8
06/o2/e8
0s/27 /98
06/at/98

MAK

!cP
LCP

LÞff

I,MV

RMT

T,¡IIV

u{v

f. = mg/Kg dry weighÈ

c =*

< Cont. Next, Page >

Co¡n¡nents/Notes



ffiW**Cs Fã+Ëe üneu
I

Enu iro nmental Lab o rato r íes

lrtaguire Group fnc.
One CourE SÈ,reeÈ

New Britain, CT 06051

Àttention : Sleve I¡ecco

Project: Salem porÈ Devel,opmenÈ

Standard analyses uere performed in accordance

.Test 
l{ethods for Evatuating Sol.id-Ltaste, SH-g4ó,

AtI resutts are
Lab No.,/ Sample DescripÈion/

Method No. parãmeÈer

406L2-2c ¡,r'- 1 (M) : l3l os / u/ sI (SEDTME¡{|T)

5ol.o zinc, Total
9060 ToÈå1 OrganÍc Carbon
IN623 * Solids

406L2-2E MF-1(M) DUp; [Dj os/rL/gs (SEDTMENT)

9060 ToÈaL Organic Carbon

406I2-2D Mr-1(M) DUp: [DrJp] oS/ar/98 (SEDrMmqr)

418.1 lPH by IR (Soil)
?060 Àrsenic. Total
zl3L cadmium, Total
5010 chromium, Total
6010 Copper, ToÈaI
747L Mercury, To¡.al
5010 Nickel. Toral
742]. r,ead, Total
6010 Zinc, Total
9060 Tocal Organic Carbon
IN623 ? Solids

406t2-2F UF-1 (M) eUÀD: [Dup] os/a]./gg (SEDIMENT]

9060 To¡al Organic Carbon

= mg/Kg dry weighc

375 Paramount Drive. Suite B
Raynham, MA 02762-5154. USA

Phone: 50&822-93ô"
Fax:50&822-326

wi_th_lilethods for Anatysis of ùlater and Lrastes, EìA_6OO/4/1g-OZO,or Standard rethods for the Examinationìiiát". an¿ llaåtánãiÀi-in mg,/[ untess other¡ise noted.
Prep Ànalysis

Result DaÈe DaÈe Analysc

DaÈe , 06/04/9g
gtR Nunber t 4O6L2
ProjecÈ. No.: S I
No. Samples: 32

À¡rived : OS/rL/gg
P.O, Nu¡r¡ber: 14?gz

Page 2

0s/19/98 05/2L/98
05/L5/98
0s /L2 / e8

oshs/g8 MAK

38f
17000 f
55.5 c

17000 f

16000 f

43f
6.2 E

0.31 f
34f

8.6 f
<0.05 f,

17f
7.4 f
39f

16000 f
66.0 c

05/t9/98
0s/te/98
0s/L9/e8
0s/te/e8
0s /29 / 9e

0s/te/e8
05/te/98
os/19/9a

0s/23/e8
0s/22/98
os /27 / 98

os /2a/ 98

os/2a/9s
06 /02/e8
0s /27 / e8

06/0L/9e
os /2r/9e
os/Ls/98
05h2/e8

tM/
MAK

I(JB

MAK

TJCP

LCP

LüqV

TJMV

R¡M

LMV

TJMV

LMV

¡itÀK

K¡]B

05/Ls/9s !4AK

f
c

< Cont. NexÈ page >

=t

Corn¡nenÈs./NoE,es
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w htu *odE þËriËe (ir*iipr
Enu Íro nmental Labo r ato r íes 375 Paramount Drive. Suite B

Raynham, MA A2767-51 54 . USA
Phone: 50&822-9300

Fax:5O&B2Z-3ZBa

DaÈe | 06/04/98
ETR Nunber : 40612

Project No.: S I
No. Samplesr 32

Àrrived z 05/\r/98
P,O. Number: 14787

AEtenÈion : Steve Lecco

Page 3

Project: Salem PorC DeveloptnenÈ

Standard analyses rere performed in accordance r¡ith frlethods for. Anatysis of llater and l¡astes, E1A-6OO/4/T¡-OZO,
Test Methods for Evaluating Sol.id Llaste, St"l-81+ó, or Standard ilethods ior the Examination of Uåter and úasterater.Att resutts are in mg/[ untess otherr¡íse noted.

Lab No./ Semple Description/ prep Ànalysis
MeÈhod No- parameÈer ResulÈ Dale DaCe Anall¡st

40612-3 MF-C (3-8.4) : [C] A5/LL/ 98 (SEDTMENT)

418.1 TPH by IR (Soil)
7060 Àtseûic, Total
7131 Cadmiun, lotal
6010 e¡romium, Tot,aL
6010 Copper, ToÈaI
747I Mercury, Total
60L0 Nickel, Tot,al
6010 Lead, To!'al
60L0 Zinc, lotal
9060 ToCaI Organic Carbon
IN623 t Solids

40612-3A MF-C(3-8.4) DUp: IDJ 0S/!a/98 (SEDIMEm)

9050 ToÈ,aL O:rganic Carbo¡ì 3500 f os/Ls/g8 MÀK

Maguire Group Inc.
One Court SE.reeÈ

New BriÈain, CT 06051

406L2-4C ¡4F-1 (B) : [C] 0sl11/98 (SEDIME¡q!)

418.1 TPH by IR (Soj.])

7060 Àrsenic, ToÈ,aI

7131 cadmiun. ToÈal
6010 Chromium, ToÈaL

6010 Copper, Total
747L Melsury, ToCal
6010 Nickel, Tot.a1
6010 tead, ToÈa1

= ng/Kg dry weighE

r.10 f
11 f

<0.1 f
46f
L7f

<0. 05 f
34f
13f

05/23/98
05/22/9e
06 / 0t/ e8

05/27 /98
05/27 /98
06/02/ee

0s/27 / 98

os/2r/ 9e

330 f
8.3 f

<0.1 f
36f
10f

<0.05 f
2rf
llr

33f
3600 f
19.9 c

0s/L9 /98
03/t9 / ee

0s/L9 /95
os/19 / 9s

0s/2e/e8
0s/L9 /9e
os /\e /eg
0s/ Le / ee

0s /Le / 98

05/19 /98
0s/ t9 / es

0s/19 / 98

05/29/98
05/19/98
0s/L9/98

05/23/98
05/22/98
05/27 / 98

a5/2L/ 98

0s /2L/ 98

06/02/e8
0s/27 /98
os/2t/ 98

03 /2r/ 98

05/Ls/ e8

0s/L2/9s

¡'IAK

LCP

LdD

I/MV

IJ¡,ÍV

RMT

I,MV

IJMV

IÀ{v

MÀK

IC]B

MÀK

LCP

LMV

Tù4V

tMv
Rl,lT

I]MV

I.MV

f

< ConÈ. NexE Page >
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ffi WE>ods FåoËe ürrpu W

Enu iro nmenta I Lab o r ato r ie s 375 Paramount Drive. Suite B
Raynham, Ì4A OZ7A7-5154 . USA

Phone: 50&822-9300
Fax:508€22-3291

Maguire croup Inc.
One Cou!È SEreeC

Neht Britain, CT 06051

Actent,ion : sleve lrecco

Project,: Salem port, Development

Standard anatyses rere
Test Èlethods for Evatuat

Lab Nô.,/ SaÍlple DescripÈion/
Method No. Pararoeter

40612-4C MF-1 (B) . tC) Os /rL/ sg

Dat,e 1 06/04/98
8TR Number z 4e6L2
ProjecE No.: S g

No. Samples: 32

Àrrived z o5/!t/98
P,O. Number:14?B?

Page 4

performed in accordance with lilethods for Anatysis of l.later and lJastes, EpA-6ool4 7g-020,ing Sotid-t'laste, St'l-846, or Standard ¡.rett¡oås ior trre Eiaminaiid; r,rater and traste¡ater.Atl results are in mg/t untess othir¡rise notuã. 
"'--'-" -'

Result
Prep
DaEe.

os/Le/e8

os /L9 / ee

0s/te/e8
0s/ L9 / 98

oshg/ee
os/29/98
0she/ee
0s/Le/ee
0s/19 / e8

Ànalysis
Dale Analyst

5010

9050

IN623

418 .1
7050

?131

6010

6010

747L

5010

6010

6010

9060

IN523

(SEDIMEIM}

Zinc, Tota1
Total Orgalric Carbon
? Solids

51 f
500 f

79.6 c

400 f

4100 f

63f
5.2 t

0.13 f
34f

7.8 f
<0.05 f

16f
11 f
2't f

4900 f
76.9 c

os/za/9s
oshs/98
os/t2/eg

05/23/98
0s/22/98
0s /27 /98
0s/2t/ee
0s/2r/9s
o6/oz/98
05/27 /98
0s/2r-/98
05/2t/98
05/75/e8
0s/12/98

I¡,fV

MÀK

IGIB

406L2-4D MF-l(B) Dtrp: [D] osl]j-/gs (sEDrME¡tT)

9060 ToÈaI Organic Carbon

40612-5D I'rT-1(S) : [C] 05/11/98 (SEDIMET1IP)

TP¡I by IR (Soil)
.Arsenic, 1oÈaI
Cådmi.um, Total
Chromium, ToceL
Copper, Tota1
Mercury, Total
Nj.ckel, Total
lead, ÎoÈa1
Zinc, ToÈa1

lotal organic carbon
t So1ids

4061.2-5E ItT-1(s) DUp: [D] Os/Lr/98 (SEDTMBi¡T)

9060 To¡al Organic Ca¡bon

os/Ls/gg MÀK

¡'4AK

tcP
tcP
L¡4V

I,MV

Rt4Í

I,MV

L,l,f\¡

I,MV

MAK

K'JB

o5/ts/98 MAK

f
c

= mglKE dry wei.ght.

< Cont. Next page >

=t
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ffi ÞVoods H{*åe #t'ou,ü
Enu iro nmenta I Lab o r ato r ies

Mag|l-rile Group Inc.
One Court. SlreeÈ
New BriÈain, CT 0605r

Attention : St.eve Lecco

ProjecÈ: Salem Port. Developmene

Standard analyses rere
Test llethods for Evatua

Lab No./ Sampl-e Descripcion/
Method No. pärameÈer

406I2-6c ¡,1T-1(B) : [c] osl11/þ8

375 Paramount Drive . Suite B
Raynham, MA 02767-5154. USA

Phone: 508€22-9300
Fax:50&822-3ZBB

Dare : 06/a4/98
EIR Number : 4e6L2
Project No.: S 8

No. Samples: 32

Àrrived I os/Lr/g8
P.O. Number:1428?

Page 5

performed in accordance Hith l.lethods for Analysís of lrater and l.lastes. Ep,-6oott+tz9-o2oting Sol'id l,tâste, s!r'846, or Standard l,lethods ior the Examination ot r¿åtãr'anJ ú;i;;;;;.Att resutts are in mgll untess otherÍise noted.

418 .1
7 060

60r.0

6010

7411.

6 010

742r
6 010

9 060

IN623

(SEDIMENT)

TPr¡ by IR (Soil)
âxseaic, 1oÈâ1

Cadniun, Tot.a1

Chromium, ToCaI

copper, ToE.aL

Mercury, ToÈa1

Nickel. Tocal
tead, ToÈal
Zj.nc, Tot,a1

Tocal Organic Carbon
? Solids

ResuIÈ

50f
8.0 f

0.19 f
36f
11 f

<0. 05 f
24f

8,7 f
40f

r.1000 f
74.0 c

9800 f

Prep

Datê

0s/t9/98
0s/t9 / e8

os/19/98
0s/L9/e8
0s/29/ e8

05 /te / e8

0s/Le/e8
0s /19 / 9s

05 /re / 98

0s/1-9/98
0sh9/e8
0s /19 / 9s

os/2e/eg
0s/L9/e8
0s/L9/98

Ànalysis
DaEe Analyst

os/23/98
0s/22/98
os/27 /9e
0s/2t/e8
05/2t/e8
06 / 02/ 98

0s/2'1 /98
06/ü'/e8
os/2r/9s
0s/t5/98
0s/t2/e8

05/23/e8
0s/22/es
0s/27 /98
0s/27 /e8
05/2r/98
06/02/98
0s /27 / 98

05/21,/98

oslts/gs MAK

MÀK

l-ôÞ

LCP

I¡.fV

L}4I/

RMT

I,MV

IÀ,fV

I¡4V

MAK

KJB

406a2-6D ti,tr-l(B) DLlp: [D] 05/tL/98 (SEDTME¡¡:r)

9060 Total Organic Carbon

4o6!2-7D Sp-1 (0-2) | lC) 0s/ :-1/ 98 (sEDrMENr)

418.1 Tps by IR (Soil)
?060 À¡senic, TotaL
?131. cadmium, Total
5010 Chromium. Tot,aL
6010 Copper, ToÈaI
747L Mercury, Toeal
60L0 Nickel, ToÈ,aL

601.0 lJead, Total

160 f
8.5 f

0.90 f

tÉ ¡

0.30 f
20f
50f

MAK

LCP

LCP

¡MV

I¡fV
Rl'fT

LMv

Iùfl/

f
c

= ng/KS dry lreighc

< Cont. Next Page >
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Woods Ëdcåe #n*u
Enu iro nmental Labo rato ries 375 Paramount Drive. Suite B

Raynham, MA 02767-5154 . USA
Phone: 508-822-9300

Fax: 50&822-328

Maga¡ile croup Inc.
Onè Cou¡t. Street,
New Brilain, CT 06051

ÀÈtent,ion : Steve lJecco

Project: SaLen port. Development

Lab

standard anatyses were performed in accordance r¡ith üethods for Anatysis of Ltater and Llastes, EpF-6oo./4l1g-ozg,Test l{ethods for Evatuating Sotid llaste, sL¡-84¿, o" sia-n¿ã.ã úãir,ä¿" io,. thu ei*in"ti.n of r,¿ater and r.raste,aterAtI results are in ng/t untess othen¿ise nãtä.-""--'-"No./ Sample Description/ Þrâñ
Mer,hod No. parameÈer Rèsulr ;::: ïl::* À¡¡alysr

Dace z o6/oa/98
ETR Nur¡iber : 40612
ProjecÈ No.: S 8

No. Sañples! 32

Arrived t OS/LL/98
P.O. Nunber:14?8?

Page 5

0s/r9/98 0S/2L/9e
os/Ls / 9s

0s/]-2/s8

0s/r5/9e MÀK

406L2-7D Sp-I (0-2) z l?l os /LL/ 98 (SEDTMEÌ{T}

601.0 zinc, Tot,al
9060 Tot,al Organic Carbon
IN623 3 Sotids

4O6L2-78 Sp-l (0-2) DUp: [D] OS/L:./gs (sEDI¡4E¡rr)

9050 ToBaI Organj.c Carbon

40512-8D Sp-1(2-4) | ICjOS/tr/98 (SEDIMENT)

418.L rpH by rR (Soi1)
7060 Arsenic, TotaL
?131 cadmium, Total

' 6010 Chtorniun, Total
6010 copper, Total
747I Mercury, Total
6010 Nickel, Total
7421 tead, Total
5010 Zinc, TotaL
9050 Toea1 Otganic Carbon
rN623 t sol,ids

40612-8E Sp-1(2-4) DUp: [D] 05/LL/98 (SEDTME¡rr)

9060 Total Organic Carbon

70f
56000 f
50.3 c

58000 f

28000 f

6sf
6.4 f
1.0 f
38f
14f

<0.05 f
20 f.

14f
s0f

30000 f
45.6 c

0s/L9/98
05/L9/9e
0s/t9198
oshe/eg
0s /29 / e8

0s/L9/e8
0s/L9 / e8

0s/19/98

05/23/98
05/22/98
os/27 / ea

05 /21/ e8

os /2L/ e8

06/ 02/ e8

os/21 /ee
06/ot/9s
os/2t/98
05/L9 / 98

0s/t2/ 98

IJMV

MAK

1618

MÀK

LCP

LCP

tMv
L¡,rV

R¡47

L¡{V

I¡{v
I¡fV
MÀK

IG¡B

os/t9/98 MAK

f
c

= û'g/Kg dry weighc

< ConE. Next' page >

=?

CommenEs/NoÈes

L



rÊffi"

w sfu'*oeËs F{oå* Grc*unr;
Enu iro nme ntal Labo rato ríes 375 Paramount Drive. Suite B

Raynham, ì{.A O2767-5i54 . USA
Phone: 508€22,9300

Fax:50&822-3ZBB

Dare . 06/04/98
ETR Number ; 4O6t2
Project No.: S 8

No. Samples: 32

Arrived : 05/tt/99
P.O. Number: 1478?

ÀÈÈent.ion : SÈeve Lecco

Page 7

Project.: Salem Por! DevelopmenÈ

standard anatyses rere performed in accordance rith !¡lethods for Anal.ysis of l.iater and wastes, EpL-6oo/4/7g-o20,Test Methods for Evatuating Sotid l.¡aste, slr-84ó, or Standard Methods ior the Examination or uáter 
"nj-úuit"n"tu..Att results are in mg,/[ untess othem¡ise noted.

Lãb No./ sampre DescripÈion/ prep Anarysis
Method No. ParameÈer ResuLÈ DaÈ,e Daie ÀnaLysÈ

Maguire Group Inc.
One Court SEreet
New Britain, CT 0605L

406r2-9D Sp-1 (4-5) . fc) 05/L:-/98 (SEDTMEMT)

418.1 rpH by IR (Soil)
2060 Arsenic, TotaL
?131 Cadmium, Toeal
6010 CÌ¡romium, loial
6010 Coppêr, ToÈal
147r Mercury, Total
60L0 Nickel,, ToÈa1

142r Lead, ToEal
6010 zinc, 10ÈaÌ
9060 Total Organic Carbon
1N623 ? Solids

40612-9E SP-t (4-5) DUp: [D] 05/LL/98 (SEDIMEI{T)

9060 Total Organic Carbon

40612-10 SP-A(6-21) | ICJOS/tr/gS (SsDrMnrT)

418.1 TPH by IR (Soil)
7060 Àrsenic, ÎoÈ.al
7131 Cadmium, Tot.al
6010 Chromium, ToEal
6010 Copper, TotaL
147L MeÌcury, Total
5010 Nickel, Tora].
6010 Lead, ToÈaI

90f
8.0 f
t.2 f
45f
16f

<0.05 f
23 t.

9.8 f
31 f

35000 f
a1 1 

^

34000 f

0s/Le/98
0s /19 /9e
05 /19 / 9e

0s/a9 / 98

0s/29/e8
0s/ L9 / 98

0s/L9/98
05 /19 / 9e

05/Le/e8
05/L9/98
05/Le / 9e

05/L9 /98
os/2e/98
0s/19 /e8
0s/19 / 9e

0s/n/ee
os/22/ e8

05/27 /98
0s/27/9e
os /2]-/ 98

06 / 02/97
0s/27 /98
06 / oL/ 98

0s/2L/ee
05/79/98
05/L2/98

0s/23/e8
0s/22/98
0s/27 /98
0s/2r/eB
0s/2L/ e8

06/ 02/98
os/27 /98
05/2r/98

MAK

LCP

LCP

I¡IV
I,IqV

RMT

LMV

rMv

I¡,tV

MAK

IG]B

MAK

tcP
LCP

LMV

IJMV

RMT

L¡qV

IJM1¡

05/19/98 MAK

29 f.

4.1 f
<0.1 f

2Sf
9-4 f

<0.05 f
20f

t = mg/Kg dry weight

< ConÈ, Next Page >
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,ffiWsoeås F{oåe üs'*s;v
Enu iro nmental Labo r atories

Maguire croup Inc.
One Court Street
Nen Britein, CT 06051

AEÈenEion : SÈeve Lecco

Projec!: SaLem porE Development,

40612-10 sp-À(6-21) . Í.C! os/LL/98 (SADTMENT)

6010 Zinc, ToEal
9060 ToÈal Organic Carbon
IN623 ? SoLids

4061210D Sp-À(6-21) Drrp: tDl os/ú/ge (SEDI¡{ENT}

9060 TotaL Organic Carbon

4061211c SP-l (6-8) t lCl 0s/LL/98 (SEDTMENT)

419.1 Tp¡r by rR (soir)
7060 Arsenic. ToCaI
?j.31 cadmium, Toca1
6010 Chromium. ÎoÈal
6010 Copper, Tot,aL
j47L Me¡cury, Total
6010 Nickel, Total
601.0 Lead. TotaL
6010 Zinc, Tota1
9060 TotaL Organic Carbon
rN523 t soLids

4061211D sp-1(6-B) Dup: [D] os/tt/gg (SEÐTMENT)

9060 Total Organic Carbon

375 Paramount Drive. Suite B
Raynham, l A02767-5154. 0SA

Phone: 50&922_930t
Fax:50&822_3ZBL

_Standard anatyses were performed in accordance
Test trlethods for Eval.uating Solid lJaste, SU_g4ó,

Låb No./ sãmple Descripcion/ 
At[ resutts are

Method No. parameter

rith^lilethods 
-for_ 

Anatysis of Water and Hastes, EpA-1OOlhlZg_OZO,or Standard Methods for the Examination oiiat". and lrasterãtei-in mg/|, untess other¡¡ise noted,
Prep Ànelysis

ResuLÈ DaEe DaÈe ÀnaJ,ysÈ

Dare , 06/04/98
ETR Number : 40612
Project No.: S 8

No. Samples: 32

Arriwed I AS/LL/99
P.O. Nur¡ber:14?B?

Page I

os/L9/eB os/2r/eg
os/ts / e8

os/ tz/ 9e

0s / 19 / 98 ¡{ÀK

34f
830 f

92.8 c

720 f

37f
13f

0 -r7 f.

62f
21 f.

<0.05 f
36f
18f
11 f

12000 f
65.7 c

11000 f

os/19/98
os/Le/eg
0s/Le /98
0sh9/9s
05/2e/98
0s/ae/98
0sh9/9e
0s/t9/98

0s/23 / 98

os/22/9s
05/27 /98
os/27 / ee

os/27 /e8
06/02/ee
os/27 /9s
os/2t/ e8

05/2L/ e8

os/19 / 98

0s/r-2/9e

I,Ml/

MAK

X'JB

MAK

LCP

LCP

L¡dl¡

LMV

R¡fT

u{v
IùfV

I¡,fV

MÀK

IGJB

0s/a9/98 MAK

f, = li,flg/Kg dry weighÈ
c =t

< Cont. NexC page >

Comlents/Not,es

I



,ffi
fuVc*ds Ë-äole ffi r*i: *lpr

Enu iro nmental Labo ratories 375 Paramount Drive. Suite B
Raynham, MA 02767-5154. USA

Phone: 50&822-9300
Fax:50&B2Z-3Z$B

Magxlire Group Inc.
One Court SEreèt
New Brit.ain. CT 06051

Dace t 06/04/99
EfR Nunber t 406!2
Project No.: S 8

No, Samples: 32

Àrrived . 05/rL/99
P.O. Nunber¡ 14?8?

ÀÈ.t.ent.íon : SÈeve l.ecco

Påge 9

Project: Salen porE Developmênt

standard anatyses were performed in accordance rith Methods for Analysis of l.later and Llastes, Ep¡r-6oo..4/7g-020,Test ttlethods for Evatuating SoLid tlaste, StJ-846, or Standard tlethods ior the Exanination of Håter 
"nd 

l¡aåt"r"t..Alt resutts are in mg/[ untess otheru¡ise noted.
Låb No.,/ Sample Descript,ion/ prep 

.Ànalysis
MeÈhod No. ParameÈer ResulÈ ÐaÈe DaÈe Analyst.

406L2L2D SP-2 (0-2)
418.1
7060

7131

601 0

6 010

7471

6 010

6 010

6 010

9060

IN523

IC) 05 /LL/ 98 (SEDIMENT)

TPH by IR (Soil)
Àrsenic, lota1
Cadmium, ToE.aI

Chromíu¡n, ToE,al

Copper, ÎoÈaÌ
Mercury, Total
Nickel, Total
Lead, TotaL
zinc, 10t,a1

ToÈaI Organic Carbon

? Solids

44f
Et6

0.33 f
52f

9.9 f
<0.05 f

t3 f
r.2 f
34f

r.2_000 f
56.8 c

0s/L9 / 9e

0s/te /98
ls/Le / e8

05/te/e8
05/2e /98
os/\e / 98

os/19 /eg
05/L9/eg

0s/19/e8
05/L9/98
0s/19 / 98

05/ 19 / 98

os /29 / 9s

0s /19 / 98

os/L9 /9a

0s/23 / e8

0s/22/98
os/27 /9e
05/2L/98

05/2L/eS
06/02/9e
0s/27 /ee
05/2L/98
0s/2r/ 98

05 /Le / 98

05 /12/ e8

0s /23 / 98

0s/22/9s
0s /21 / 98

05 /2L/ 98

05/27/98
05 / 02/ 98

05 /27 / 98

06 / ot/ 98

MAK

LCP

LCP

!¡iff
LMV

RMT

I¡MV

t¡,fv

T¡{V

MÀK

K.]B

406:-2L2F. SP-z (0-2) DIIP: [D] OS/rr/98 (SEDrMEI¡T)

9060 ToEal Olganic Carbon

4061213D Sp-2 (2-4) ! lgl0S/Lr/98 (SEDTMENT)

418.1 TPH by IR (Soil)
7050 Àrsenic. Toeal
2131 cadrnium, ToÈ,aL

6010 Ch.romium, ToÈ.al
6010 Copper. TotaJ.
741f Mercury, Total
60l.0 Nickel, ToÈaI
742r Lead, TotaL

13000 f os/L9/98 MAK

100 f
5.0 f

a.', t
<0.05 f

5.4 f

MAK

LCP

r.cP

LMV

LMV

RMT

Llvfv

LMV

t = mglKg dry weighÈ

-,
< ConC, Next Page >
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,ry
lfur¡eds þËoËe *r'rue ,P

Enu i.ro n menta I Lab o r ato r ies

Maga¡ire Group Inc.
Onê Court Street,
New. BriEain, CT 06051

Àt,tention : SEeve lJecco

Project: Salem po¡E DeveLopment

_Standard anatyses nere performed in accordancelest filethods for EvaLuating Sotid l,laste, 5ll-g46,
AtI resutts are

Lab No./ Sample Desgription/
MeEhod No. parameÈêr

4061213D sp-2 (2-4) : [C] osl11/98 (SEDTMElirl)

6010 Zinc, Tot.aL
9060 ToÈaI Organic Carbon
IN6z3 ? Solids

40512138 sP-2(2-4) DrJp: IDJ os/tr/gA (SEDXMENT)

9060 ToÈa1 Organic Calbon

406t2L4D Sp-2 (4-6) : tcl 05,/11/98 (SEDTMSI{T)

418.1 TpH by IR (Soil)
7060 Àrsenic, Total
2131, cadnium, ToÈal
6010 chromiu¡n, Total
6010 Copper. TotaL
7473- Mercury, Total
5010 NickeL, Tora1
6010 Lead. ToÈaI
6010 Zinc, ToÈaI
9060 Total Orga:tic Ca¡bon
IN623 * Solids

4O6L2I4E',Sp-2 (4_6) DrIp: [D] os/L7/98 (SEDTME¡¡T)

9060 ToEal Olganic Cerbon

= mg/Kg dry h¡eighÈ

375 Paramount Drive. Suite B
Raynham, MA 02762-j154 . USA

Phone: 50&922-930r
Fax:5O&922-328.

r{ith^frlethods for. AnaLysis of Llater and l,rastes, EìA-6OO!4'-Z}-OZO,or Standard ttrethods for the Examination oi u"t"r aø t¡aåterateiin mg,/l. unless otherrise notãâ.'-'-
prep Analysis

Result .DaÈe Date ÀnåLysÈ

Dåte , 06/04/98
ETR Nu¡nber : 4O6L2

PlojecÈ No.: S g

No. SampJ.es : 32
Àrrived z OS/Lr/gg
P.O. Number: 14782

Page 10

os/19/9s 0s/2t/98
os/Le/9s
os/12/98

os/t9/98 I,AK

25f
3500 f
80.1 c

3400 f

2800 f,

17f
4.5 f

0.11. f
18f

<0.05 f
12f

7.8 t
2Sf

3000 f
té.¿ c

I¡,fV

MÀK

¡G'B

MAK

tcP
LCP

I,MV

LMV

RI'fT

IJMV

IJMV

I,MV

MÀK

¡(^]B

0s/19/9e
0s /L9 / 98

05 /re / e8

0s/L9/e8
os/2e/eg
05/L9/98

0s/te/9e
os /Le / 9s

os/23/9s
05/22/98
os/27 /9s
os/2r-/98
0s/2t/98
06/02/e8
05/27 /98
os/2t/ee
0s/2t/e8
os/Le/99
05/L2/e8

0s/r9/9a MAK

r.

c

< ConÈ. NexC page >
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,ry
fuVoods H-ãoåe #r*up
Enu iro nmental Lab o r af ories 375 Paramount Drive. Suite B

Raynham, MA 02767-5154 . 0SA
Phone: 50&822-9300

Fax: 508-822-3ZBB

Dat,e I 06/04/98
ETR Nu¡nber z 4O6L2

ProjecÈ No,: S 8

No. SarBples: 32

Àrrived | 0S/LL/99
P.O. Nu¡rìber:14?B?

ÀEeenÈion : Steve lJecco

Page L1

Project: SaLem Port. DêveLopmenÈ

Standard anatyses were performed in accordance rith Methods for AnaLysis of l.rater and l.lastes, EpA-6oo/4/7g-020,Test l4ethods for Evatuating Sotid L¡aste, str-84ó, or standard I'lethods ior the Examination of llater and llaste¡¡ater.Alt results are in mg,/[ untess otherlise noted.
Lab No./ sam¡)le Descripcion,/ prep ÀnaLysis

MeÈhod No- parameter ResuLt Date DaÈe ÀnalvsÈ

Ma$.rire Group Inc.
One Court. Slreet,
New BriEain, CT 06051

4051215D Sp-2 (6-E) : [C] 05/u/98 (SEDTME¡¡:r)

418.1 ?pH by IR (SoiL)
7060 Àrsenic, ToEal
2131 cadmium, ToEal
6010 ChromiurB, Tot,al
5010 Copper, ToÈal
741t Mercury. Tota.l,
6010 Nickel, Totel
60L0 lJead. TotaL
6010 Zinc, Tot,al
9050 Total Organic Carbon
IN623 t Solids

40612158 sP-z (6-B) Drrp: [D] os/r1_/9e (SEDIME¡rT]

9060 ToÈa} Organic Carbon

110 f
7.8 f

<0.1 f
40f
r.5 f

<0,05 f
26f

52f
3700 f
79.9 c

os /L9 / 9s

os /re / 9s

os/Le/eg
os/Le/98
0s /29 / 98

os/Le/98
oshe/98
os/Le/9s

ot/23/98
05/22/98
0s/27/98
05/2L/ 98

0s/2L/98
06 / 02/ 98

05/27 / 9s

0s/2L/9s
os/2L/9s
0s/19/98
os/rz/9s

MÀK

LCP

LMV

Ltfv
Rlfr
I,MV

I¡4V

LMV

MÀK

K,'B

3700 f os/r9/98 MAK

Comments/NoÈes

f
c

= ng/Kg dry neighE.

=z

< IJast Page > SubmiÈted By :JÅFrla¿



..;-.Íiji:$-i+..
,'i.i.í;.iìg{'ià=jr..+ $Þ;g v*iu;*dS ffi'*Ë*, t":..'-i.;

Eno iro nmental Lab o rato ries 375 Paramount Drive. Suite B
Raynham, ì{rA 02767-5154 . 0SA

Phone: 50&B2Z-930r
Fax:50&822-328,

Case Narrative
ETR: 40613

Clienfi Maguire Group
ProjecÍ CZM- N.E. Power Turning Basin

Date Received:
03/26/98

All analyses were performed within holding time and with appropriate quality control me¿¡s¡¡es except where noted.
Blank correction of results is not performed in the laboratory for any parameter. SoiVsediment ra.pi"t are reported
on a dry weight basis unless otherwise noted.

Sample handling and storage

Sediment samples from Salem harbor were received on3/26198. Thev were frozen upon receipt at the laboratory
and maintained frozen'until removed from the freezer on 5/08/98. The samples were composited on O1/ll/gg
according to the compositing scheme faxed on 04/24/98.

The enclosed results of analyses are representative of the samples as received by the laboratory. W'oods Hole Group
makes no representations or certifications as to the method of sample collection, sample identification, or
transporting/handling procedures used prior to the receipt of samples by Woods Hole Group. To the best of my
knowledge, the contained in this report is accurate and complete

Approved by: Date: ó-ç- ?,?
\iloods Hole Group Laboratories

ffinffiffiflwH,ffi
r!ilr! 25 içîg

ffiüñl¡åffifl ül't*#t' 'Jî.



âPP-.?4.L99A 11:1øÊI'1 NÊGUIRE GROUP CT NO.773 P.3/3

r
Compositing Scheme for Satem Sediment Samples

Note: (S) sufrx denotes surf¿ce
(M) rufrx denores middle
@) sufrx denotes bottom
No sufrx denotes no vertical stratificuion

cornpositing scheme agreed to by P. Nimiskern (coE) and s. Lecco (Maguire) on4/23198

4Òbt3

)

I

Combine these samples To øeate tlis composite
for analysis

(s8)NtFA,,0-3 + (s8) MFB, 0-s.2 + (s8) MFC, o-3 MF-l(S)
(S8)MFA 3-t3 + (S8)MEB, s.2-1r.4 l'Æ-1(t\4)
(SE)MFC,3-8.4

MF-C(3-8.4)

(S8)MFB, lr.4-14+(s8)MFC,8.4-15 Ivß-1(B)
(S8) À/ffÁr 6-13.9 + (S8) lvlÏts, 0-17 + (SB) MTC 0-s.3 lvrT-l(S)
(s8) MTC, 5.3-13.s + (s8) MTC 13,8_18 Ì',fT-l(B)
(s8) sPA 0-2 + (Ss ) sPB, 0-2 + (S8) SPC,0-2 sP-1(0-2)
(s8) sPA 24 + (S 8) SPB, 2-4 + (S8) SPC,2-4 sP-l(24)
(s8) sPA 4-6 + (S8) SPB, +6 + (s8) sPc,4-6 sP-l(4-6)

I SP 16-2) a\ sP.A (6-21)
(s8)sPB, 6-26.8 + sPc,6.26 sP-1 (ó-B)
(s8)sPD, 0-2 + (s8)SPE, 0-2 + (S8)SP4 o-2 sP-2(o-2)
(s8)sPD, 2-4 + (sE)sPE, 2-4 + (S8)SPF, 2-4 sP-2Q4)

(s8)sPE, 4-6 + (S8)SPF,4-6(s8)sPD, 4-6 + sP-2(4-6)
(sE)sPD, 6-24,6 + (s8)sPE, 6-29 + (s8)sPF, 6-27 sP-2(6-B)

rB)NEP-Á, ¡xrpr+,+0¿(s 1B 0-3(s 5 -rc}IEP-1
(stB 0-2+ (srB 0-2 -:eNEP.2
(slB 0-4.s + (s 0-6 -3 c-NEP-3
TOTAL # SAM,IPLES

T8



Chain-of-Custody Record
DOCUMENT NUMBER

lvuq - t
GEI Consultants, Inc.
Winchcs¡cr, Mass¡chusc¡¡s

LABORATORY: Woods Hole Groupo

ñemarks

Ag, As, Cd, Cr, Cu

Hg, Ni, Pb, Zn

L

IAOtr

5

None

Total
Organic
Carbon

><

L
Y-

><

Nono

TPH
418,1

)<
><

x
,L

Presetvative

None

Analysis

Total
Mstals

r
K
K
x

No. of
Contalners

II

)-t

/

I

Samplo Numbor

t-ø) ¡1s7-A,o_:(ç

(st-ü nt€P-a, o-2,

(u-s) A/€?-Ç o-2,

lst-ø¡¡1sy-'F, o-b'

Matrix

Se¿ .

Ça

9¿
SeÅ

Time
lhoursl

lsto

I b,ao

tBoç

t73o

Dale

zlzo/qa

s/uþr

zlu/6
3/u/qr

Proloct Name and Number:

c7 t-| PHMP
c{8 tos

Samples collocted by;
GEI Consultants, lnc.
1021 Main Srreet
Wncheeter, MA Ol8gO

Phone: 781 -721-4OOO
Fax: 781-721-4O73

Samplers: Send data tol

SAsri + (hçri'tt5 
X;:y'3,iJ:"å*'

?¡cuaÊe l¿u arcil ".iîCourt Street
Br¡tain, CT 06051

Phone: 860-224-9141
Fax: 860-224-9147

Station No.

--_48hr_24 hr

/2]t{
Method or shipmont: f,eUei¿Z_

Date/Time

TAT:

by;
by

'ffitn
Normal

åffivrr Õ6o,t
ilr,9f t6rt

Received for Laboratory by:

_72 hr

Relinqulshed by:Received by; /fç
Sznp¿e ftir4r

ill

Remarks;



Chain-of-Custody Record
la aGEI Co¡rsultants, Inc.

Wlnchcstcr. Massachusct¡s

LABORATORY: Woods Hole Group-
(Þ DOCUMENT NUMBER

ç/,-r(f - â , t

Remarks

Tolnl metels erc:

As, As, Cd, Cr, Cu

Hs, Ni, Pb, Zn

?, -tr. r,u,rr l- I^)LI'L

¿-¡aaLrrsiç vt^,\ l-¿L

r,(oFt.h-ecl v.^,
u

SFe,,e. Lerco
I

TAT: 24 lt¡ 48 hr 72 hr Normal

^Êtiït Ø*t,
-JReceived for Laboratory by: 
.-

Rema¡ks:

Preservalive

Analysis

Date/Time:

"/zq/clf olroo
¡^¡"¡¡i*",bt(Þ
%{år sl'¡ò

Nono

Total
Organic
Carbon

X
X.
X
.<
X
,X
><
><

None

TPH
418.t

,X
X.
,X
X
X
x,
.X
X

Rolinquished by:

Relinquíshed

Nono

ïotal
Msrals

X
X.
><

X
X
X
X

Pro¡ecl Namo anrl Numbar

ó7 t-¡
cl6 rue

Sanrples collocted lry:
GEI Consultants, lnc.
I O2l Main Street
Winchester, MA OIB9O

Plrorto: 781-721-4O00
Fax: 781-721-4O73

Samplers:

SAsri+ [bsriuS
t¡cu,tÊç /.¿u enz¡)

Send data to:
Maguire Group lnc.
Attn: Stevo Lecco
One Courl Streot
New Britain, CT 06051

Phone: 860-2 24-91 41
Fax: 860-224-5147

No. of
Containers

I

I

I

I
I

I

I

I

Sample Nunlber

(sr-S) r-tEP-8, o-t¡.i

É,-¿) ,lee-b, o-ã
(sa) qF- c , a- 3'
(te)"1f-c , s-€.q'

(sa) ar-c ,8.4- ri
Qs\r4r-a, a-5.ât

/sø\ ,4f-A, 1.e- tt.4'

St\ ar-a , il.,t - tq.'

Received VV:. G{T
sA.@E r6456tr^

Recaived l¡v: tt

t"Ø¿'ú"

Matrix

s6\
s4À

5<¡t

.ç<\

só
sõ
srò

.sã5

Date/Time¡

'þ'ltll &'5o
Date/Tlms:

ryrl/7:6
qu?tF\Method of Shlpment:

Time
lhot¡rsl

tlt 5s

l3tæ

t7r 3o

17,'ts

l8.s-

o6.qs

tl:4 g

lâtoa

Date

tþzln*

s latltr
zlalze

tþsfu

sþtlts

t/at lts
zþulss

slau þ a

Rolinquished by:

2raíQ
ì6ihquished bv. 

-44rM,tn ( UasArl

Station No.

SAL€,J1

I

!



Sample Receipt Checklist

date:

lnspection/ Log-in by:

Comments /Notes

ptdate: 
3 ?t

ect:

ETR #:

Were samples shipped? yes, FedEx / UPS / other _
/ hand deliveredpick

nq unavailable léÇ
Is bill of lading retained? yeS,

Indicate cooler temperature upon opening: ll oc/ na

Çv,Were samples cbilled? no

Chain-of-Custody present?

complete?

@,b,
no

no

Custody Seals present on csoler?

on bottles?

intact?

yes /f-nò.,,kyes , , \9)
yes I nol na

Were sample containers intact? @r "o
If chcmical prcscnation is appropriate-

Were samples field preserved? yes/nolna

Preservation (pH) verified at lab for EVERY bonle? (not VOAs)
yes I no IfNO:

Preservation þH) verified for sample #(s):

Vy'ere sample received within hold time? yes I no

Discrepancy between bonle labels & chain? yes I no

Was proj. mgr. notified of any problems? yes I no I na

proj. mgr. acknowledgement:

Woods Hole Group Environmental Laboratories
Raynham, Massachusetts

l: lur c tc'l cllo n rslsn ch H, d o c



Wu,rs Hole Group
Environmental Laboratories

Client: Maguire Group
Project: N.E. Power Turning Basin .
ETR: 40613

Inorganic Quality Control Summary

Salem Harbor

quali
-fier

B

B

B

B

B

B

B

B

B

B

oÂ

recovery
CRM

66

90

46

92

83

62

l19

84

99

9s

CRM
conc.
(me/ke)

26.2

2.tt

90.7

310

183

39.s

3.04

364

6239

2517

o/o

recovery
LCS
98

99

100

98

97

101

108

98

l0s

103

LCS
conc,

(mg/kg)
151

136

57.6

60.0

84.9

138

1.13

986

62s0

2350

TorecOvery
matrix
spike

87

77

80

83

98

80

104

77

103

7.r

MS
added

(mg/kg)
I 3

1.32

132

132

1.32

132

0.47

t32

5300

492

RPD of
duplicates

3

I

l2

1

4

6

0

J

12.1

7.1

sample
result

(me/kg)

6.3

0.37

30

8.6

6.9

18

<0.05

38

830

43

blank
(mg/L)

<0.002

<0.005

<0.020

<0.010

<0.002

<0.020

<0.0002

<0.010

<100

,,

analysis
date

05122/98

0s127t98

05/2t/98

05/21/98

06/0t/98

05/27/98

06/02/98

05/21/98

0s/19t98

05/23t98

sample
ID

40612-2C

40612-2C

40612-2C

40612-2C

40612-2C

406t2-2C

40612-2C

40612-2C

40612-10

40612-2D

Parameter

Arsenic

Cadmium

Chromium

Copper

Mercury

Zinc

TOC

TPH-IR

Qualifiers & Notes:
B: Reported QC is for associated batch
LCS: laboratory control standard
RPD: relative percent difference

MASTER
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Enu iro nmental Lab o r atories 375 Paramount Drive. Suite B
Raynham, MA 02767-5154 . 0SA

Phone: 508€22-9300
Fax:5OB-f22-32t

Maguire croup Inc,
One Cour! SÈreet
New Britain, CT 06051

Àt,tenÈion : Sceve Leeco

ProjecÈ; N.E. poner Turning Basin

Standard anatyses rere
Test llethods for Evatuat

Lab No./
Mêlhod ño

Sample Descripcion,/
Paraneter

40613-lc NEP-1: [C] o5/LL/99

Date ? 06/04/98
ETR Nu¡iber : 40613
Project No.: S1B

No. Señ¡p1es: 7

À¡rived . os/ar/98
P.O. Nunbe!: L4?g?

Page I

performed in accordance r¡ith li{ethods for AnaLysis of lrater and Llastes, Ep¡-6oo/4/7g-ozo,ing Sol'id lJaste, sül-846, or standard üethods ior the exarin"i¡oñìi uát".a;¡-ú;i;";t.;AtI resutts are in mg./t untess othertise noteà.

Resuft,

36000 f

P!e¡)

DaÈê

05 /L9 / e8

05 /19 / 9e

0s/t9/98
0s/:-9/9s
os /2e /eg
0s/te / 98

0s/ L9/95
os/t9/9s

0s/ te / e8

0s /Le / e8

0s/te / 98

0s/ts /98
05/29 /es
0s/ 19 /98
9s/19 / 98

0s/23/e8
0s/22/ee
05 /?7 /98
0s/27 /98
os/2t/99
06 / 02/98
os/27 /98
05/2L/9e
0s/2t/98
0s/Ls/e8
0s/L2/es

0s/23/98
os/22/98
os/27 /98
0s/27 /9s
os/2r/eg
06/02/e8
os/21 /9s
0s/2L/98

ÀnaLysis
DaÈe ÀnalysÈ

418 .:.
706 0

7L3!
6010

6 010

74't1

6010

6 010

6010

906 0

rN623

(SEDIMENT)

TPH by rR (soil)
Àrsenic, ÎoÈal
Cadmium, ToEal
Chronium, TotaL
Copper. Total
Mercury, Total
Nickel, Toeal
Lead. Tot,al
Zinc, Total
ToE.aI Organic Carbon
? Solids

(SEDIMEMT}

TPE by IR (Soil)
Àrsenic, Total
Cadñium, Toea1

Ch¡omium, ToEal,

Copper, Total
Mercury, TotaL
NickeJ., ToÈal
tead, Tot,a1

430 f
11 f

1.5 f
610 f
46 f,

0-42 f
36f
7sf

100 f
34000 f
47.9 c

ltÀK

LCP

f.ôÞ

L¡IIV

LMV

RIIfT

I,MV

L¡'Tr'

L!,f\t

MAK

¡ürB

¡/BK

I,cP

LCP

I¡MV

IJMV

RMl

t¡qv

I,MV

406L3-1D NEP-1 DUP; tD)05/tt/9s (SEDTMEMT)

9060 To!.aI Organic Cerbon

40613-2C NEP-2: [C] 0s/LL/98

0s/I9/98 MÀK

418.1
?06 0

7131

601.0

6010

7471

60t 0

6 010

430 f
14f

2.1 f
790 f
86f

0.47 f
32f

100 f

f
c

= t¡glXg dry weight,

< Cont. Next page->

=*

ConmenÈs/NoÈes
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Enu iro n mental Lab o rato ries 375 Paramount Drive. Suite B
Raynham, Ì't\A O27 67 -51 54 . 0SA

Phone: 50&822-9300
Fax:5O8€22-3ZBB

Ðare | 06/04/98
ETR Number : 40613

ProjecL No.: S1B

No. Samples: 7

Àrrj.ved .05/].r/99
P.O. Nurnber¡ 14787

At.Èention : St,êve Irecco

Page 2

ProjecÈ: N.E. Power Turning Basin

Standard anatyses rere performed in accordance Hith Methods for Anatysis of LJater and l.lastes, EìA-6OO.4/T}-OZO,
Test Methods for Evatuating sotid t¡aste, sw-846, or standard Methods ior the Examination of Håter and t¡aiter¡ater.

AtI resutts are in mg/[ unless otherHise noted.
tab No.,/ SampJ.e Description/ prep Analysis

Method No. parameler ResulE. Date DaCe ÀnalysE

4 0613-2C NEP-2 : lcl 0s / LL/ 9a

Mâgnrire Group Inc.
One CourÈ St.reeE

New Britain, Ca 06051

6010

9060

IN623

(SEDIMENT)

Zinc, Total
TotaL Orgariic Carbon

? Solids

(SEDIME¡{T)

TPH by IR (SoÍL)

Àrsenic, ToÈa1

Cadmium, TotaL
ú¡romiun, ToÈa1

Copper, ToÈal
MercuÐ/, ToÈaL

NÍckel, ToEal
tead, ToEal
Zinc, Tota1
ToÈa] Olganic Carbon

? Solids

os/L9/9s MÃK

0s/],9/98 r{AK

0s/23/e8
0s/22/es
os/27 /9s
0s/21 /98
0s /2t/9e
06/02/98
os/27 /e8
os/2i-/9s
0s /2!/98
os/ Le / e8

05 /12/ 9e

MAK

I,cP

LCP

IJMV

LMV

RMT

LMV

L¡{1'

IJ¡in¡

MÀK

IG]B

140 f
48000 f
35.1 c

50000 f

270 f,

13f
1.4 f

1000 f
46f

0.54 f
26 f.

93f
110 f

53000 f
45.5 c

54000 f

0s/L9/98

0s/L9/9e
0s/19/es
05/19/es
0s/Le/e8
0s /2e / 98

0s/L9/e8
os/19/eg
05 /19 / 98

0s /2r/ 98

0s/Le / 98

os/L2/9e

L¡iIv

MÀK

K,JB

40613-2D NEP-2 DUP: lDl05/lL/98 (SEDIMENT)

9060 ToEal, Organic Carbon

40613-3C NEP-3 r lcl0s/LL/98
418.t
7060

?13 1

6010

6 010

6010

60r.0

6 010

9050

IN623

40613-3D NEP-3 DUP: ÍD)05/aa/98 (SEDIMEMT)

9050 Total Organic Carbon

c
= mglK9 dry weight,

< ConÈ, Nèxt Page >
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ComflenÈs/Notes
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Enu ironm ental La b o rato r¡ es

¡4aguire croup Inc.
One CourÈ SÈreet
New Brit.ain. eI 05051

Attent,ion : sÈeve I¡ecco

Project: N.E. porreÌ Turning Basin

Standard anatyses nere
Test l¡lethods for Evaluat

Lab No./ SampJ.e Descripuion/
MeEhod No. ParameÈer

40513-4 SRM:0sl11/98 (SRM)

375 Paramount Drive. Suite B
Raynham, Ì'1A 02767-5154 . 0SA

Phone: 50&822-930r
Fax:50&822_329,

DaÈ.è : 06/04/98
ETR Nu¡nber : 40613

Project No.: S1B

No. Saß¡ples: ?

Arrived , OS/LL/9g
P.O. Numbe!:14?B?

Page 3

performed in accordance rith üethods for Anal.ysis of Uater and l,lastes, Ep¡-6oot4.7g-ozo.ing Sotid tlaste, SLI-846, or standard Methods ior the ei"r¡n"i¡.nìi ùåt"i'"iã-r¡J,åi;r;;,;;.Alt results are in mg/t unLess otherwise notãã. '----" -

RèsuLt
Prep
DeÈe

Ànâlysis
Dat,e Ànalyst

418. r.

7060

7131

6010

6010

't47L

5010

6010

6 010

9060

lPH by IR (soil)
A¡senic, Tôtal
Cadnium, locaL
Chro¡nium, ToEal
Copper, ToÈal
Mercury, ToEaI
NickeL, Tocal
IJead, Total
Zinc, ToÈal
ToEal Org'ar¡ic Calbôn

25L7 f

1.89 e

41 è

286 e
J.6J E

24.4 e

152 e
30? e

6239 f

0sh9/98
05/te/98
0s/Le/98
os/L9/98
os/29 /9s
03/Le/e8
0s/Le/98
0s/Le/e8

os/23/e8
os/22/9s
05/27 /98
os/zt/98
os/z? /eg
06 / 02/ 98

0s/2? /9s
os/2L/98
as/27 /9e
0s/Le / 98

MÀK

LCP

LCP

IJMV

LMV

R¡fT

tMlt
LMV

IMV

MAK

ConmenÈs/Notes

f = mg/Kg dry weight
e = mg/Kg as receiwed

^'

< Last Page > submiE.ted By : ,.J
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ATTACHMENT 6
PAH REPORT



ND

J

D

E

QUALIFIERS FOR ORGANICS DATA

Not Detected: no peak found

<MRL: value is below the minimr¡m reporting limit

Dilution value: value is from a dilution analysis

Estimated value: value is from a response which is greater than l0%
above the corresponding high standard in the calibration.

Interference: value is either estimated or not determined due to an
interference.

& QC result out of acceptance range: ec result is below or above the ec
criteria

D,L Dilution value: value is from a dilution analysis

Blank detected: value reported is found in the blank and is less than 5x
the value in the blarik.

I

B



Alhur D. Little
Environmental Monitor¡ng and Analysis Unit

Project Title : Sediment Testing for Massachusetts Coastal Zone Management
Data Package 1145
Data Table: PAH_Main - Surrogate Correc{ed

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Efract Date
Analysis Date
Min Reporting Umit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
Benzolblfluoranthene
Benzolklfluoranthene
Benzolelpyrene

Total Priorþ Pollutants

%016d8-ttlaphthalene
%%d10-Acenaphthene
%oÁdlo-Phenanthrene
%ohd12-Benzolal pyrene

a- /- n¡K-L

ND = ,!1"+ Þ,.{*'lnJ, P,.

ND
ND
ND
ND

1.2 JB

MF-1(s)
Salem

MF-r(M)
Salem

MF€(3{.4)
Salern

MF-1(B)
Salem

98D1097
80002

DY8472.D
SAMP

Sediment
23.7 g
DRY

BS-s-56P8
NA

05/07/98
05n7ß8

4.2
ug/Kg

98D1098
80002

DY8475.D
SAMP

Sediment
2og

DRY
BSS-56P8

NA
05/07/98
05t27t98

5
ug/Kg

98D1099
80002

DZ¡0820.D
SAMP

Sediment
21.7 g
DRY

BS-S-56P8
NA

05/07/98
05/29/98

4
ug/Kg

98Dll00
80002

D24821.D
SAMP

Sediment
24.9 g
DRY

BS-S-s6PB
NA

05/07/98
05/29/98

4
ug/Kg

ND
ND
ND

ND
JB

ND
ND
ND

0.2 J
0.95 JB

ND
ND
ND
ND
ND

ND
0.49 J

ND
ND
ND

',6.-0,:,': ,

.,. .':'À¡D.
: :,'¡:N'Di,,

, : jliNÞtl

ND
ND
ND
ND

ND

4.6

Æ
6
63
ß

5.1

35
4
59
63

7

41

58
66
65

Ç

4
57
66
73

tr.,t0
{,

N EY.MAGUTRE{l .37586.7/1 6/98 Page 2 of 6

t4 rÈJ

Summary: PAH_Main



Arthur D. Lfttle
Environmental Monitoring and Anal)¿s¡s Unit

Projec't r¡th : sediment resting for Massachusetts coalal Zone Management
Data Package: llzl5
Data Table: PAH_Main - Surrogale Corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrir
Sample Size
Weight Basis
Associated Blank
Field Date
Efract Date
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
Benzo[blfluoranthene
Benzo[ktfluorantùene
Benzolelpyrene

Total Priority Pollutants

%%d8{rtaphthalene
cr6%dl0-Acenaphthene

%%dl0fhenanthrene
oh%d12.{Jiettao[alpyrene

MT-r(Sl
Salem

Mr-1(B)
Salem

sP-r(0-2)
Salem

sP-r(24)
Salem

98Dl10l
80002

D24822.D
SAMP

Sediment
21.4 g

DRY
BS-S-56P8

NA
05/07/98
05/29/98

4.1

uS/KS

98D1102
80002

Ðzí823.D
SAMP

Sedirnent
21.5 g
DRY

BS.s$6PB
tì¡A

05/07/98
05129/98

4.6
ug/Kg

98Dtl03
90002

DZß24.D
SAMP

Sediment
15.7 g

DRY
BS.s-56P8

NA
05/07/98
05/29/98

6.4
ug/Kg

98D1t04PCA
80002

DY8593.D
SAMP

Sediment
139

DRY
BS€-56P8

NA
05/07/98
06/04/98

7.7
udKs

.3¡l

1.4 J
1.3 J
3J

5.4
't6

ND
ND
ND

0.35 J
1.4 JB

0i19,:J
,ND

o:eÞ. J
0i6z,Jr

f6
12
35
69

210
.ß,

21'

4.8 J
1.7 J
1.9 J
4.2 J
8.4

8.5
11

3.4 J
8.4
l0

20
280

84
't60
2æ
:iao,,.. ',rl3f):: ::,:,

'.9i4..,'..
'l-30 ::r:

110

36
52
55
50

2500

41

57
71

70

7.2

45
t2
72
73

190

¿18

60
82
76
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Arthur D. L¡ttle
Environmental Monitoring and Analysis Unit

Project Title: Sediment Testing for Massachusetts Coastal Zone Management
Data Package: 1145
Data Table: PAH_Main - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
We¡ght Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Ghrysene
Benzo[blfluoranthene
Benzolklfluoranthene
Benzo[elpyrene

Total Priority Pollutants

%%d8-Itlaphthalene
%%dl0-Acenaphthene
%%dlOfhenanthrene
tlotl¿dl2Senzolalpyrene

sP-r(4s)
Salem

sP-A(6-2r)
Salem

sP-r(6€)
Salenr

sP-2(0-2)
Salem

98Dll05
80002

DZ¡t826.D
SAMP

Sediment
12.8 g

DRY
BS-S$6PB

NA
05/07/98
05/29/98

7.8
ug/Kg

98D1106
80002

D.24827.D

SAMP
Sediment

28.1 g
DRY

BS-5-56P8
NA

05/07/98
05/29l98

3.8
uS/Kg

98D1107
80002

D24828.D
SAMP

Sediment
21.2 g
DRY

BS-S-56P8
NA

05/07/98
05/29/98

4.7
udKg

98Dll08
80002

DZ¿l83l.D
SAMP

Sediment
21.5 g
DRY

8S-S-56P8
NA

05/07/98
05/29/98

¡1.6

ug/Kg

4.7 J
1.1 J
1.8 J
2.5 J
7.2 J

6.5 J
8.6
2.3 J

4.7 J
5J

ND
ND
ND

0.29 J
2JB

0.55 J
0.55 J

ND
0.4€ì J
0.2 J

3J
2.8 J
6.6
12

33

r:9:J.Ì.ri. ,
:3i8ilJ,;' - :

,Ì:.'oÈ¡lì,rj'r:

, 791, ,,i,:.i
' i.!$l:;,'.,j 

'

41

38
14
24
27

t!öl'' ,

lF: .

.:2i7i:ltii,,:,

''.17;::."'. ,

¡f00

37
50
6Et

59

8.3

36
58
78
71

5.6

¿10

46
59
4

85

35
55
65
68
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Arthur D. Litíe
Environmenlal Monitoring and Analysis Unit

Project ritle: Sediment rer¡ng for Massachusetts coastal Zone Management
Data Package: ll45
Data Table: PAH_Main - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Elract Date
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
Benzo[bllluoranthene
Benzo[klfluoranthene
Benzo[etpyrene

Total Priority Pollutants

%96d8-llaphthalene
%%dl0dcenaphthene
%%d1O-Phenanthrene
oloolod12-Benzolalpyrene

sP-2(24)
Salern

sP-2(46)
Salem

sP-z(6€)
Salem

NEP-I
Salem

98D1109
80002

DZ¡f829.D
SAMP

Sediment
21g

DRY
BSS-56P8

NA
05/07/98
05/29/98

4.2
ug/Kg

98D1110
80002

DZ48t2.D
SAMP

Sediment
21g

DRY
BS-S-56P8

NA
05/07198
05129/98

4.2
ug/Kg

gSDllltPcA
80002

DY8591.D
SAMP

Sediment
24.2 g
DRY

BS-S-56P8
NA

05/07/98
06/lr¡t 98

8.3
ug/KS

98D1lt2
80002

DZ¡1834.D

SAMP
Sediment

16.6 g
DRY

BS-S{6PB
NA

05/07/98
05/29/98

6
ug/Kg

1.5 J
1.4 J
0.4 J
1.1 J
1.2 J

ND
0.57 J
0.36 J
0.19 J

1.4 J
O-?3¡rJ¡. 

,

JND
9:38r,J:.
0¡¡14:J l, 'ND

o.42 J
0.36 J
0.12 J
0.26 J

ND

ND
ND
ND
J
JB

0.r6

34
2,
70

130
2W
,fii:;'.i;,,
,,.36;i, ., ,

99il!,,,,
TIa'' '

S0j','., ''

390
420
120
æo
300

:,130ì;i:,..,

.fl$¡'.¡¡'"
i04.:'r,:ilirt

199, "' '

: -1126:, .

. ' .'.'NÞ
, .,ñäi

: ' ,,ñD,

4.9

40
47
52
53

5.3

41

49
60
il

17

44
Æ
t2
45

¡1100

65
88
99
85

: L
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Arthur D. Little
Environmental Monitoring and Analysis Unit

Projec{ Title : Sed¡ment Testing for Massachusetts Coalal Zone Management
Data Package: 1145
Data Table: PAH_Main - Surrogate Corected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Efract Dafe
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
Benzo[blfluoranthene
Benzo[klfluoranthene
Benzo[e]pyrene

Total Priorþ Pollutants

%%d8{tlaphthalene
%%d10-Acenaphthene
o/¡%dl0fhenanthrene
oloo/od128enzo[alpy rene

12æ
1400

380
7oo
880

NEP-2
Salenr

NEPS
Salem

98D11t3
80002

D24835.D
SAMP

Sediment
ll.5 g
DRY

85-S-56P8
NA

05t07198

05/29/98
8.7

uS/Kg

98Dll1¡l
80002

D24836.D
SAMP

Sediment
14.8 g

DRY
BS-S-56P8

NA
05/07/98
05129/98

6.8
uf/Kg

13000

480
550
180
370
430

5800

41

65
71

60

45
60
68
al
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Atthur D. Litüe
Environmental Monitoring and Analysis Unit

Project Title l Sediment reling for Massachusetts coalat Zone Management
Data Package: li45
Data Table: PAH_IRM - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analys¡s Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Benzo[btf,uoranthene
Benzo[klfluoranthene
Benzolelpyrene

Total Priorit¡r Poltutants

%%d8{tlaphthatene
%%d10-Acenaphthene
%%dlOPhenanthrene
oloclod128enzo[al pyrene

n0q' ,7,f,qgi. -&4
,sqgil 63@: l,ri
{800' 52W. 7.?,'

']sæ6i,' .' ,Ë@: s;z;

BL36
80002

DY8464.D
QC
Rm
0.f mL

VOLUME
NA
NA
NA

05/26/98
250

ug/L

sRM 1491

NA

6800
7100
6800
8800
6900

7100
5t00
s800
5800
7m

T oloD O

BL36
80002

DZ{818.D
QC
Rm
0.1 mL

VOLUME
NA
NA
NA

05/28/98
250

udL

SRM 1¡fttl
NA

70oo
7100
6900
9q¡0
6300

7000
4800
5800
5-/00
7800

T%D A

Chrysene

7300 6.8
70fi¡ -1.4
73æ 6.E
7800 -t3
7æO 1.4

7300 4.1
7000 -f.4
7300 5.5
7800 -ls
7000 1.4

7000 0
5200 7.7
5600 -3.6
5600 -1.8
6800 -'r5

7000
52ü)
5600
5600
6E00

-1.4
't.9

-3.6
-3.6
-5.9

, 7,.S.0j, ' :il0d'''E:ì¡:r', : :

56()0r,,' , 6!0d ,¡lll. :

5æ0r ,'5200- 0ì
5{00 rs30þ.-1i9,

NA NA

93
90
91

87

97
93
90
88
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Project ritle : sediment reling for Massachusetts coastal Zone Management
Data Package 1145
Data Table: PAH_IRM - Surrogate Correc'ted

Arthur D. Little
Environmental Monitoring and Analysis Unit

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene

Chrysene
BenzoIblfluoranthene
Benzo[klfluoranthene
Benzo[etpyrene

Total Priority Pollutants

%7cd8-ttlaphthalene
%%d1O-Acenaphthene
%o/odl0fhenanthrene
oloolcd12-Benzo[al pyrene

BLs8
80002

DY8567.D
QC
Rm
0.1 mL

VOLUME
NA
NA
NA

06/02/98
250

ug/L

SRM 1¿l9l

NA

6800
710fJ
6800
89(x¡
6€00

72æ
5000
5500
5600
73(X)

T%D A

NA

7300 6.8
7æ0 -1.4
7300 6.8
7800 -14
7000 1-4

7000 -2.8
5200 3.8
s600 1.8
5600 0
6800 -7.4

96
92
90
93
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Arthur D. Litfle
Environmental Monitoring and Analysis Unit

Projec't r¡tle : sediment reling for Massachusetts coastal Zone Management
Data Package: ll45
DataTabte: PAH_NSC - Surrogate Corected

Field lD
SampleSite

Lab lD
Lab Batch
File
Sample Type
Matrir
SampleSize
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Unils

Acenaphthene
Biphenyl
Fluorene
Ailhracene
Phenanthrene

Chrysene
Benzoþlfluoranthene
Benzo[klfluoranthene
Benzo[elpyrene

Total Priortt¡r Pollutants

có%dSllaphthalene

%%dlO-Acenaphthene
%%dl0fhenanthrcne
%%d12-Benzo[atpyrene

North Slope Crude
o¡t
NA

230
100

270

BK53
80002

mdKs T%D A

North Slope Crude
o¡t
NA

BKs3
80002

05/28/98
5

mdKg

20
93

no

11

DY8465.D D24819.D

05/26/98
5

QC
o¡t

5.01 mg
otL
NA
NA
NA

mg

QC
o¡t

5.01
otL
NA
NA
NA

,1gqi, ,,,,'..:
,,â30., 

"4m,:. 
Atz. ,ì N.p.. . l'. .,r; : ,.' l

. t' .::Í¿41 ": . ,; . .,;:ltig,. 1,.',9:
,r::..,,1;,!!El:i;, ,1 

¡

46 4€¡ 6.1
5.4 6.6 18

99
99
95
99

100
93
92

103

'l ol¿D A

260 -3.8

'12 8.3

ND

20
94

ND

m
94

4.5
ND

ND

NA

0
1

s2
5.4

4S¡ €.1
6.6 18

ND

ND

12 120 ND

:31.;,.Jt

NA

I
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Arthur D. Little
Environmental Monitoring and Analysis Unit

Project ritle : sediment rel¡ng for Massachusetts coastal Zone Management
Data Package: 1145
Data Table: PAH_NSC - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
Benzolb¡fluoranthene
Benzo[klfluoranthene
Benzo[elpyrene

Total Priority PollutanG

%%d8{laphthalene
%%dl0-Acenaphthene
o/o%dl0-Phenanthrene
o/oc/od12-8enzo[a]pyrene

North Slope Crude
oit
NA

BK53
80002

11

230 ?20 4.5
97 94 -3.2

ND
2æ 260 -7.7
.:2ijgï,:'', .'::il 'i:':..,.,;.:i::.

,ùO:,,. 
i',ffi1,,,,:a$t,,

lj[t|Ð:, .,, ,,:::..,

.13,':,., , ,\4 ,,V,tl,

. ..:,,NÞ,,, ,.:;, . ;...i -'.

45 49 8.2
5.5 6.6 17

DY8567.D
QC
o¡t

5.01
otL
NA
NA

-NA
06/03/98

5
mg/Kg

mg

T olcD A

12 8.3

ND

ND

ND

NA

r01
97
96

101

NEY.MAGUTRE-01 .37586.7/1 6/98 Page2oÍ2 Summary: PAH_NSC



Arthur D. Little
Environmental Monitoring and Anal¡ais Unit

Project ritle : Sediment reling for Massachusetts coastal zone Management
Data Package: 1145
Data Table: PAH_BSD - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Balch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
Benzolblfluoranthene
Benzo[klfluoranthene
Benzolelpyrene

Total Priority Pollutants

%%d8-ttlaphthalene
%%d1O-Acenaphthene
%%d10{henanthrene
thclodl? Eetlzo[alpyren e

BS-S-56P8 BS-S-578S
NA NA

BS-s{6PB
80002

DY8466.D
QC

Sediment
2og

DRY
NA
NA

05/07/98
05/26/98

5
ug/Kg

BS.s-5785
80002

DY8¡067.D

QC
Sediment

2og
DRY

BSS-56P8
NA

05/07/98
05/26/98

5
ug/Kg T%R A

ND
ND

90

98
60
89

ND
49
30
6

16
16
20

50
50
50

50 112

5q ,$8 &
5!: ,1ì82 -&
.50:' 11,85. ':{1,

ND
ND

1.3 J

,lÑD ' :ND,

i,ì¡-D:,, ,.,. ,Ñõj
'- .:'tf!D , ,,i i .i , ' Ç3.11 

'

, .frt-P: ' ,,i t,,,1 r :,,91 ' '.' ' ì .ri;N$il "'. ,,,,:.', ., , :,,,.,50.i : .,,:

ND 58
ND 58
ND 60
ND ND
ND 56
j$!or'

.. l¡ND,,
.' .ND

4.6;.J,

.ND

NA NA

&

t2
59
65
24

45
47
5t
32&
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Arthur D. Little
Environmental Monitoring and Analysis Unit

Project ritle : sediment rel¡ng for Massachusetts coastal Zone Managemenf
Data Packagq f1¿15

Data Table: PAH_MSD - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample S¡ze
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
Benzo[blfluoranthene
Benzolklfluoranthene
Benzo[e]pyrene

Total Priority Pollutants

%oÁdS-ltlaphthalene
%%dl0-Acenaphfhene
%%d10f henanthrene
oloc6d12$enzo[alpyrene

MF-1(S)
Salem

MF-f(s)
Salen¡

98D1097
80002

DY8¿172.D

SAMP
Sediment

23.7 g
DRY

BS-S-56P8
NA

05/07/98
o5n7ß8

1.2
ug/Kg

98D1097MS
80002

DY8473.D
SAMP

Sediment
22.4 g
DRY

B5-5-56P8
NA

05/07/98
o6n7ß8

4.5
ug/Kg T%R A

': _:..-:

45 ,'91
45 97

45
45
45

4s 116
45 133
45 89

45 133

&

88
140
53
71

100

ll00 NA

41

57
69
73

Æ
57
66
73
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Arthur D. Uttle
Environmental Monitoring and Anal¡æis Unit

Projec't ritle : sediment reling for Massachusetts coastal Zone Management
Data Package 1i45
Data Table: PAH_MSD - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Maùix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
BenzoIb]fuoranlhene
Benzo[kllluoranthene
Benzo[elpyrene

Total Priority Pollutants

%%d8Jrlaphthatene
%%dl0dcenaphthene
c¡6%dlOfhenanthrene
clc%d72-Bqzolalpyrene

98Dr097MSD
80002

DY847¡LD
SAMP

Sediment
22.4 g
DRY

BS-S-56P8
NA

05/07/98
0õn7t98

4.5
ug/Kg

MF-r(s)
Salem

120
150
86
64

130

20¿15 79

45 9'l
45 73
¿15 29

43
3J

' 'ir"

. 45;: ,:;Q-J.,

. 45,,,,.44:, 
,

.:'43,: ,ri:.ö?j.

45 71

452
45 73

¿tS 67

T %R QRPD A

n
Æ

& 140

: .:,13ó-.,,,: ..,19- ..

&
&

,&
&

',¿'
&
&

&

NA

4
63
72
72

NEY,MAGUTRE{1 .37586.7/1 6/9S Page2oÍ2 Summary: PAH_MSD
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Arthur D. Little
Environmental Monitoring and Analysis Unit

Project ritle : Sediment res{ing for Massachusetts coastal zone Management
Data Package: 1145
Data Table: PAH_SRM - Surrogate Gorrec,ted

Field lD
Sample Site

Lab ¡D
Lab Batch
F¡Ie
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Umit
Units

Acenaphthene
Biphenyl
Fluorene
Anthracene
Phenanthrene

Chrysene
Benzo[blfluoranthene
Benzo[klfluoranthene
Benzo[elpyrene

Total Priority Pollutants

%%d8{tlaphthalene
%%dl0{cenaphthene
%%d10f henanthrene
Toolod 128enzo[al pyren e

BS.s-58SRM
80002

DY8468.D
QC

Sediment
4.91 g
DRY

BS-S-56P8
NA

05/07/98
05/26/98

20
ug/Kg

SRM l9¿lla
NA

li.
62',
31

62
61

150
350

510
11æ
3n
560
530

T '/cD O

97 37
180 17
490 28

&

590 14
980 -12
360 11

550 -1.8
630 16

450.. ,.20i

'599. 
1,':.fi,, '

,.¡.::/.2[.:r,i!t:,¡.. :_

:,-520'ì:,:'':.1:!iiì:,

NA

48
60
75
71
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ATTACHMENT 7
PCB/PESTICIDES REPORT



QUALIFIERS FOR ORGANICS DATA

D

E

ND

J

Not Detected: no peak found

<MRL: value is below the minimr¡m reporting limit

Dilution value: value is from a dilution analysis

Estimated value: value is from a response which is greater than l0%
above the corresponding high standard in the calibration.

Interference: value is either estimated or not determined due to an
interference.

& QC result out of acceptance rarge: QC result is below or above the eC
criteria

D,L Dilution value: value is from a dilution analysis

Blank detected: value reported is for¡nd in the blarik and is less than 5x
the value in the blank.

I

) B

)



Arthur D. L¡ttte
Environmental Monitoring and Analys¡s Un¡t

Project rtle : sediment resting for Massachusetts coastar Zone Management
Data Package: 1{37

?1thI1¡tË/FEEîl6bE ìxrÂgd" Gorrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

l0l
t05

98D1094
80002

05209818.D
SAMP

Sediment
14.5 g
DRY

BS.S.€6PB
NA

05/07/98
05n1ß8

1.4
uøKg

98D1095
80002

052098t9.D
SAMP

Sediment
25s

ORY
BS*S-56P8

NA
05/07/98
o5n1ß8

0.8
UøKg

98D1096
80002

05209820.D
SAMP

Sediment
24.6 g
DRY

BS-S-55P8
NA

05/07/98
05/2tl98

0.81
uS/KS

98Dtl1s
80002

05209847.D
SAMP

Sediment
23.5 g
DRY

BS\S*56P8
NA

05/07/98
05/23/98

0.85
ug/KS

- 2,2',4,5,5'.Pentachlorobiphenyt
- 2,3,3',4,4-Pentachlorobiphenyl

LC-B
Gloucester

t3
20
f0
23

4.5

WP.A
Gloucester

Tpa
Gloucester

W{.A
Gloucester

118 - 2,3',4,4,$Pentachlorobiphenyl
128 -

195 -2,2'

ND
ND
ND
ND
ND

ND
0.046 J

ND
ND
ND

,.NDr. ' ;

''ND'''
'NDl :

:ND,i .'
JN.D.

ND
ND
NO
ND
ND

Nai
' ',ND: ,

63
69
69

o.044

0.89 J
0.3 J
1.1

0.35 J

0.087 J
0.084 J

.0iÇ:1,,', ;, , .

. : -,jliltL:,,;,.:. .,.' ;:

.. . ,, ,i.i;¡.*Þ, i l,t,ii:i.,!
r'::: ;'i:ì¡¡iiìr,'::, ::: : ì,

.': rrflD:i.,:, :' 
,

ND
ND
ND

206 -
209 -

4,4-DDD
Dieldrin
Methoxychlor
Endosulfan I

Heptachlor Epoxide
alpha.hexachlorocyclohexane
beta*rexachlorocyclohexane
delta-hcxachlorocyclohexane
lindane

2,2',3,3',4,4',5,S,6-Nonachlorobiphenyl
4.8
f .5 J

J

ND
ND

2.3

18
91

5.2
5.8

ND

D 4.3
f3

0.21 J
0.89 J

ND

NO
ND

0.11 J
ND

ND

ND
ND
ND

0.18 J
ND

1J
ND
ND
ND

,lND:
iNO,.,ND

rND
iNE
ND
ND
NO
ND
ND

ND
:.Ni)

tiranSdrlonaèhlirri,
Tèxàþhënè,1:;' ':

%Dibromooctatluoro-biphenyl
clo103 - 2,2',4,g,6fentachtorobiphenyl
%198 - 2,2',3,3',4,S,5",6-Octachlorobiphenyl

68
66
76

63
73
83

88
92

102

NEY.MAGU tRE 41.37586.7 t27 tg$ Page 1 of6 Summary: PCB_Main



Arthur D. Uttle
Environmental Monitoring and Anal¡æis Unit

Project Title : Sediment Testing for Massachusetts Coastal Zone Management
Data Package:1í37

H{f¡I.ååtJËÊEnfhge EgÂs"t cor¡ec'ted

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample S¡ze
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

1O1 - 2,2',l,S,EPentachlorobiphenyl
105 - 2,3,3',4,4.Pentachlorobiphenyl
118 - 2,3',4,¿l',S.Pentachlorobiphenyl
128 -2,2"3,3.

195 -
206 - 2,2',3,3',4,4',5,5',6-ñlonachlorobiphenyl
209

2,4'{'DD
4,4'ÐDD
Dieldrin
Methoxychlor
EndosulÍan I

alpha-hcxachlorocyclohexane
beta*rexachlorocyclohexane
delta-hexachlorocyélohexane
lindane
transdoi'¡ácälor. .

ToxaplierÍér. i

%Dibromo-octalluoro-biphenyl
'h1 03 - 2,2',4,1,6f entachlorobiphenyl
'lcl98 - 2,2',3,3',4,5,5',6€c{achlorobiphenyl

MF-r(s)
Salem

MF-r(M)
Salem

MF€(3{.4)
Salem

MF-r(B)
Salem

98D1097
80002

05209821.D
SAMP

Sediment
23.7 g
DRY

BS€€6PB
NA

05/07198
o5n1ß8

0.84
ug/Kg

98D1098
80002

05209827.D
SAMP

Sediment
2og

DRY
BS.5*56P8

NA
05/07/98
o5nus8

1

ug/Kg

98D1099
80002

05209828.D
SAMP

Sediment
24.7 9
DRY

BS€€6PB
NA

05/07/98
05n?i98

0.81
udKg

98D1100
80002

05209829.D
SAMP

Sediment
24.9 g
DRY

BS-S-56P8
NA

05107/98
o5n2l98

0.8
ug/Kg

ND
ND
ND

0.081
ND
J
ND
ND
ND

ND'

NQr
ND
J
ND
ND
ND

NO

ND
ND
ND

o,la'J.
:ÑDì

. 
:.rNDi:

;it-'¡Þj
: '':::jNfD;:

ND
ND

ND
ND
ND
ND
ND

,.¡, ..NÞ.

.:.ñE;,

:.N-Þ:1

¡iD,
ND
ND
ND

ND

ND
ND

0.05 J

ND
'',NÐ'

ND

NE
ND
ND
ND
ND
ND

ND

ND

nP
ND

0.36

1J
ND
ND
ND
ND

,ND
ND

N

0.073 J
0.0rND

ND
ND
ND

ND
ND
ND

ND
ND

0.o3 J
ND
ND

J
ND
ND
ND
ND

'ND
ño,

3

æ
74
79

58
70
77

67
73
81

63
70
TI

N EY.MAGU I R E 41.37586.7 t 27 t98 Page 2 of 6 Summary: PCB_Main



Arthur D. Little
Environmental Monitoring and Analysis Unit

Project ritle : sed¡ment rest¡ng for Massachusetts coastar Zone Management
Data Package: ll37
?1tf^I1þ¿È,Bg3'l6be E1ffis*" corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysie Date
Min Reporling Limit
Units

66-

98Dlt0l
80002

05209830.O
SAMP

Sediment
24.4 g
DRY

BS€S6PB
NA

05/07198
05n2ßt8

0.82
ug/KS

98D1102
80002

05209831.D
SAMP

Sediment
21.5 g
DRY

BS\S.€6PB
NA

05/07/98
0EIiA2ße

0.93
udKs

98D1f03
80002

05209832.D
SAMP

Sediment
15.7 s
DRY

85-5€6PB
NA

05/07/98
0sn2ßa

1.3
ug/Kg

98D1104
80002

05209833.D
SAMP

Sedimênt
13s

DRY
BS\S\56P8

NA
05/07/98
05/22198

1.5
ug/Kg

MT-r(s)
Salem

MT-r(B)
Salem

sP-r(0-2)
Salem

sP-r(24)
Salem

101 -
t05 -
ll8 -
128 -

2,2',4,S,SPentachlorobiphenyl
2,3,3'ddtentachlorobiphenyl
2,3',4,4,5.Pentachlorobiphenyl

2,2,3,3',4,4',5,5,6-llonachlorobiphenyl

alphaChlordane

2,4'ÐDD
4,4'-DDO
Dieldrin
Methorychlor
Endosulfan I
SnOosú¡øäiill ,

Ehd-os¡¡lftinigulfate
Endñn. : '
Endrin'Aldèl¡yde;.
Fleptaèilöi,
Heptachlor Epoxide
alpha-hexachlorocyclohexane
betaùexachlorocyclohexane
delta-hexachlorocyclohexane
lindane
trâns-filonactilor
Toxaphene, :.

% Dibromooc-taf I uoro.biphenyl
clcl Q3 - 2,2',1,5', G-Pentachlorobi phenyl
%1 98 . 2,2',3,3',4,5,S,,6€ctachlorobiphenyl

. . , ,'$02S¡J¡,.r¡:,. ': .

I , r:i: ':',: ,,tiNDIÍ;,. .:r.: :,.: ; ì.;¡¡¡¡i;i':;;,'
. ...: ,: -i.:rND;:..r.r,i:

:. ü15.ïii,
0.13 J
0.54 J

0.013 J
ND
ND' ñri,

ì.ND,, :.

''ñìii ,

ì .: ¡r¡þ:::.,
0.0098;J:::

ND
ND
ND
ND

0.018 J

Ne,,
. :':ùlÞ:::

ND
ND

ND
ND
ND., ,O-:11:rt,., .-:;- r- :

ND.
, .:tllEl;;. ,, ,: . .ìtìO,' ,. :

NDr .

ND
ND
ND

ND
ND
ND

ND.
ND
¡io
ND.
ND

0.063 J
ND
ND

0.034 J

'0;05f::ûi.¡,.'
ND

0.11 J
0.037 J
o.2.t J

ND

ND
0.03 J

0.034 J

OA7:'J
,o¿6:J,
'l',A.,t..

4
3.6
1.8
4.9
1.3

2.7
12

o.u J
2.1

NO
.?,6

ND
0.56 J

0.73 J

.ND
ND
ND
ND

.,CI,#¡itf,l
ÑD

.. ,,,,,1:r,;is,Þ

, .i¡':;¡¡gP,' ::,',''illlÞ,

ND

ND
ND

.. ,,,jÑD:
, ::,1 ,liñÞ
roiii#ri,

' ,,i:t¡ìl.Nül

:.",',,,i.f[iì
ND
ND
ND
NO
ND

,:üE:.

''¡ "{þr
.,','ND,.
. ::NË.

.:,ti¡Ðr:

t95 -
206 -
209 -

ND
ND

, . .,, $Di: .

::: . :i:i .:..,; .:ND:i,,,:,..., ,, ..

, , l,A-':1¡i, ,t
'r,' .' i ':¡ior , :

. : ljifÞ..,.r .. :..:. .. , .

ND

ND

ND

ND
NÐ.

ND
ND
ND

ND
J

.ND
ND
ND

0.07s J
o.12 J

:lNEj

'NP,

53
63
67

67
T7
89

72
79
87

u
9l

100

N EY.MAGUtRE..Ol .37 586.7 t27 ßA Page 3 of 6
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Arthur D. L¡ttle
Environmental Monitoring and Analysis Unit

Projec-t Title : Sediment Testing for Massachusetts Coastal Zone Management
Data Package: ll37

Hf;r¡Ifåt,ËÊE-ttLligE EffÂn*" c orreded

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Limit
Units

66 - 2,3'
101 - 2,2',4,5,5'-Pentachlorobiphenyl
105 - 2,3,3',44'-Pentachlorobiphenyl
I l8 - 2,3',4,4,SPentachlorobiphenyl

sP-1(46)
Salem

sPrA(6¿1)
Salem

sP-r(6.8)
Salem

sP-2(0-2)
Salem

98D1105
80002

05209834.D
SAMP

Sediment
,t2.8 g
DRY

BS.S€6PB
NA

05/07/98
o5n2t98

1.6
ug/Kg

9801106
80002

05209835.D
SAMP

Sediment
26.1 g
DRY

BS€-56P8
NA

05/07/98
05na98

o.77
ugrKS

98Dlt07
80002

05209839.D
SAMP

Sedament
21.2 s
DRY

BS€€6PB
NA

05/07/98
05nu98

0.94
ug/Kg

98D1108
80002

052098¡ll¡.D
SAMP

Sediment
21.5 g
DRY

BS.S€6PB
NA

05107/98
05/23/98

0.93
ug/Kg

:']..

ND
ND
ND
ND

ND
ND

ND
ND

ND

ND
ND
ND
ND
ND

ND
0.067 J
0.058 J

ND

0.87 J
0.8 J
0.4 J
1.1

0.28 J

0.78 J
3.3

0.r3 J
o.2 J

ND

ND
ND

o.o72 J
o.o71 J

't
1

,1,l

.: t,'rNÐ. 
':. ¡:ND"

: , :-.,'N_P. .

', ' NQ; ¡.
ND
ND
ND

ND
ND

ND
ND
J
.ND

ND

95 -2,2',
206 - 2,2',3,3',4,C,5,5,,6-l\lonachlorobíphenyl
209

2,C.DDD
4,4.{tDD
Dieldrin
Methoxychlor
Endosulfan I

alphaåexachlorocyclohexane
beta-hexachlo¡ocyclohexane
delta*rexachlorocyclohexanê
lindane
trans'.ltloriãchlor
Töiapliê¡g:r :: '

%Dibromo.octafluoroåiphenyl
o/c103 . 2,2',4,5i,6.,Pentachlorobiphenyl
%198' 2,2',3,3',4,5,5',6€ctachlorobiphenyl

0.038 J

ND
ND

ND
J
ND
ND
ND

I0.
ND
ND
ND
NO
ND

': .. ,:NE.:
,.,',..lND,

.: ' :;:¡¡P,'

'''"No
. IND

ND
0.075 J

ND
ND
ND

Epoxide ND
ND
NO

0.23 J
0.092 J

.¡¡o
:NÐ

ND
ND
ND
ND
ND
ND
ND,

0.02s

60
69
75

71

EI
93

34
62
79

62
73
83

N EY. MAGU I RE 41 .37 586.7 t27 198 Page 4 of 6 Summary: PCB_iIain



Arthur D. Litlle
Environmental Monitoring and Analysis Unit

Project ritle: sediment resting for Massachusetts coastar Zone Management
Data Package: ll37
?îtfAIftË/BE&t[1i$E ¡[fgs*" correcrêd

Field lD
Såmple Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extrac't Dãte
Analysis Date
Min Reporting Limit
Units

2,3',4,4'-Tetrachlorobiphenyl
- 2,2'd5,5'.Pentachlorobiphenyl
- 2,3,3',4,4-Pentachlorobiphenyl

ll8 - 2,3',4,C,s+entachlorobiphenyl
128 -2,t

sP-2(24)
Salem

sP-2(4€)
Sdem

sP-2(6€)
Salem

NEP.I
Salem

98D.fi09
80002

05209841.D
SAMP

Sediment
25.4 g
DRY

BS.S€6PB
NA

05/07/98
05123/98

0.79
udKg

98D.t1.t0
80002

05209842-D
SAMP

Sediment
24g

DRY
BS.S€6PB

NA
05/07198

05/23/98
0.83

udKs

98Dt1lt
80002

05209843.D
SAMP

Sediment
24.2 g
DRY

BS€€6PB
NA

05/07/98
05123/98

1.6
ug/Kg

98D1112
80002

05209844.D
SAMP

Sediment
18.6 g
DRY

BS-S,56PB
NA

05/07,98
05r23r98

1.2
ug/Kg

ND

ND
ND
ND
ND

,4,4',5,6€ctachlorobiphenyl
2,2"3,3"4,4,5,5. ,6{lonachlorobiphenyl

alpha.Chlordane

4,4.ÐDO
Dieldrin
Methoxychlor
Endosulfan I

Heptachlor Epoxide
alpha*rexachlorocyclohexane
beta-frexachlorocyclohexane
delta.hexachlorocyctohexan e
lindane
trans::lliönachlòr'.
Tdiapñênc,

ND
ND
ND

ND
,ND:

ND
ND

3.2

'7;!';¡','
2.2

0.73 J
0.93 J

0.o9 J
ND
ND
ND

ND
ND
ND

0.051 J
0.019 J, :,ND.

ND

ND
l';4:l :.:jå"i*:: ¡;;'

: 
i?Ê i':,

.i::,.:ilp.¡
,6.;7,j i,r',

3
f5

1.2
4.1

ND
.2:.-:':,

',,:ñö.
::...NiJ
,liñiÍ

r,:i.ùb
0.11 J

ND
ND

0.18 J

NO

ND: . .: .ND;

,r ::.ño-,,
, ':, l[b'.,. 

:.':'lNÞ,
.ii:'l::ND'

ND
ND
ND
ND
NO

ND
0:gZ2 J.

ND.
ÑD
ND
ND
ND
ND
ND
ND
ND
NO

ND
ND
ND
ND
ND'
ñ'ó:
ND...

.Nö''
NE
ND
ND
NO

0.038 J
ND
ÑD
ND

ND

ND
%Dibromooctaff uoro.b¡phenyl
ch103 - 2,2',4,E,6fentachlorobiphenyl
o/o1 98 - 2,2',3,3',4,5,5',6ôc,tachlorobiphenyl

60
68
75

58
68
7A

55
71

74

,1:,2

99
105
115

N EY.MAcu I R E 41.37 æ6.7 t 27 t 98 Page 5 of6 Summary: PCB_Main



Project ritle : sed¡ment resting for Massachusetts coastal zone Management
Data Package: 1137

?1ÍfAIf&Ë/ËEE+ßiIE E[ffisd" corrected

Arthur D. Little
Environmental Monitoring and Analysis Unit

Field lD
Sample S¡te

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Ext¡ac-t Date
Analys¡s Datê
Min Reporting Umit
Units

NEP.2
Salem

NEPS
Salem

98Dî113
80002

052098¡t5.D
SAMP

Sediment
11.s g
ORY

BSS-56P8
NA

05/07/98
05/23/98

1.7
ug/Kg

98Dll14
80002

05209846.D
SAMP

Sediment
14.8 g
DRY

BS€€6PB
NA

05/07/98
05/23l98

1.4
ug/Kg

101 - 2,2',4,S,gfentachlorobiphenyl
I 05 - 2,3,3',4,d'Pentachlorobiphenyl
ll8 - 2,3',4,C,sPentachlorobiphenyl
128 -

195 -2,2'
206 - 2,2',3,3',4,4,5,5',6-l{onachlorobiphenyl
209 .

alpha-Chlordane

4,CÐDD
Dieldrin
Methoxychlor
Endosulfan I

alphaåexachlorocyclohexane
beta.hexachlorocyclohexane
delta*rexachlorocyclohexane
lindane
transl[önâchlôr' -i..r- ¡'
Toxaphëne:.,'

%Dibromo.oc,tafluoroåiphenyl
Yo1O3 - 2,t,4,5',6-Pentachlorobiphenyl
olo198-2,2',3,3',4,5,5',6€ctachlorobiphenyl

2.3
6.1
3.4
9.7
3.4

ND
1.1 J

0.8 J
1.5 J

3.7
16

0.43 J
4.8

ND

3.1
11

5.7
t5

5.3

4.2
1.2 J
1.4

ND

f6
9.1
52

2
5-5

ND
ND

o.42 J
0.52 J

1;6.
NE

ND

N

ND
ND

0.26 J
ND

TI
81

90

89
92
96

N EY.MAGUtRE-o1.37586.7 t27 t98 Page 6 of 6 Summary: PCB_Main



Arthur D. Litfle
Environmental Monitoring and Anal¡rsis Unit

Projec-t ritle : sediment resting for Massachusetts coastar Zone Management
Data Packagel li37
Data Table: PCB_IRM - Surrogate Corrected

Field lD
Sample Site

Lab ID
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extract Date
Analysis Date
Min Reporting Umit
Units

fRM 1492/tRM 1493

NA

Bl-¡tg
80002

05209814.D
SAMP

Na
lmL

VOLUME
NA
NA
NA

05,21198

5
mg/L 1 olcD O

-5
5

-5
20

xi
22.
23
22
22
23
21

21
l9
21

ND
ND

,:,'ñE).'¡..'¡:.: , .

,ilp,,'
: ,.:N-O: ' ,' :'

r:,li¡¡'- .:,. , '

.21: , :, 29, ':9
20200

ND
ND
ND

t05 -
ll8 -
128 -

196'-2,2' ,5,6.Clctach lorob¡phenyl
206 -
209 .

2,2',3,3',4,C,5,5",6.Nonachlorobiphenyl

2,4'ÐDD
4,4 -t¡DD
Dieldrin
Methoxychlor
Endosulfan I

Heptachlor

66 - 2,3'd4'-Tetrachtorobiphenyl
101 - 2,2',4,5,5'fentachlorobiphenyl

alphaåexachlorocyclohexane
betaåexachlorocyclohexane
delta-trcxachlorocyclohexane
lindane
trans-ltlònachto¡:
Toxaphcnel

%Dibromo.octaltuoro.b¡phenyl
U.1Og - 2,2',4,5',GPenûachlorobiphenyl
%198 - 2,2',3,3',4,S,5,,6€ctachlorob¡phenyt

20 -15
20 -10
20 -10
20 -15
20 -s

0
5

-5
20
20

20
19
21

9

101

91

96

NEY.MAGUTRE-01.37586.7/1 6/98 Page f of 1
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Arthur D. Little
Environmental Monitoring and Analysis Un¡t

Project Title : Sediment Testing for Mâssachusetts Coastal Zone Management
Oata Package: ll37
Data Table: PCB_BSD - Surrogate Corrected

Field lD
Sample S¡te

Lab lD
Lab Batch
File
Sample Type
Matr¡x
Sample Size
Weight Basis
Associaled Blank
Field Date
Extract Date
Analysis Date
Min Reporting Umit
Units

66 - 2,3',4,4'-Tetrachlorobiphenyl
1O1 - 2,2',4,5,5'-Pentachlorobiphenyl
105 - 2,3,3',4,d-Pentachlorobiphenyl
tl8 - 2,3',4,4',SPentachlorobiphenyl
128 -

195 - 2,2.,3,3.,4,4
206-2,2',3,3',4,4,5,S,6-Nonachlorobiphenyl
209

4,4ÐDD
Dieldrin
Methoxychlor
Endosulf¡n t

Procedural Blank
NA

Blank Spike
NA

8S\S-5785
80002

05209816.D

QC
Sediment

2os
DRY

BS€.56P8
NA

05/07/98
05t21ßA

1

ug/Kg

BS-S-56P8
80002

05209815.O

QC
Sediment

20g
DRY

NA
NA

05/07/98
05/21198

1

ug/Kg

ND

ND
ND
ND
ND

TToR O

5 114

5 102

5.7
ND
ND

5.1

ND
ND

ND
ND
ND
ND

3.6
4¡8

..: r'', rl

5.7ND

NO

ND
,t¡O, .

: Nt,
'. :iNË)11 . :

.,.. :::: :rNDiì'..
, : , 

i' 
ì¡fig-irr, ;

ND
ND
ND

ND
ND

5 114
5 104

5,r r1o4:

5964.4

4',.
Heptachlor Epoxide
alpha.hexachlorocyclohexane
beta*rexachlorocyclohexane
delta.hexachlorocyclohexane
lindane
traris:ltlonachlor
ToxËphetià;: .

%Dibromo.oc-tafl uoro.biphenyl
'/.103 - 2,2',4,5',6fentachlorobiphenyl
Yo198 - 2,2',3,3',4,5,5',6€ctachlorobiphenyl

5
,5

52
6¡t
70

64
69
78

N EY.MAGU tRE-01.37586.7/1 6/98 Page I of 1 Summary: PCB_BSD



Arthur D. Little
Environmental Monitoring and Analysis Unit

Project ritle : sediment resting for Massachusetts coastal Zone Management
Data Package: ll37
Data Table: PCB_MSD . Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Eatch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extrac-t Date
Analys¡s Date
Min Reporting Umit
Unifs

- 2,3',4,4.Tetrachlorobiphenyl
101 . 2,2',4,S,SPentachlorobiphenyl
105 - 2,3,3',4,4'.Pentachlorobiphcnyl
I I I . 2,3',4,4,5-Pentachlorobiphenyl

98Dí097
80002

0520982f.D
SAMP

Sediment
23.7 g
DRY

BS\S-56P8
NA

05/07/98
o5n1ßa

0.84
uS/KS

98Dl097MS
80002

05209822.D

ac
Sediment

22.4 g
DRY

BS-S.56PB
NA

05/07/98
05/21ls8

0.89
ug/Kg

MF-l(S)
Sa¡em

MF-1(s)
Salem

4.7

T%R A

4.9 4.4 110

ND
J
ND
ND
ND

0.081

NO

ND

,3r3'14,4'
,5, 6.Octachlorobiphenyl
,5,5',6-l\lonachlorobiphenyl

ND
ND

0.05 J

ND

ND
0.36 J

ND
ND
ND

ÑD
ND

074.4
4.4

4.7
4.7

209

ND

ND

4,4',ÐDD
Dieldrin
Methoxychlor
Endosulfan I

alpha-hexachlorocyclohexane
beta-lrexachlorocyctohexane
deltatexachlorocyclohexane
lindane
qans.tUänactrtor.,
Toxâpherie..

%Dibromooc-tafluoro-biphenyl
c/c103 - 2,2',1,5',6.Pentachlorobiphenyl
%l 98 - 2,2',3,3',4,5,5.,6€c,tachlorobiphenyl

4 4.4 9l

, ¡iP.,¡
"':NÞ:., .

,. ,.ñ-i):, ,,
i' i.: :,ND:;.l:ii-ì.':. :,¡¡[.,r: :.;.;

0.f1 J
ND
ND
ND
ND
ñD:'
¡¡Di.

ND
ND

ND
ND

3.2
:4:7

65
7t
85

Þ5
70
77 L

N EY.MAGU I R E 41 .37 586.7 n7 ß8 Page I of2 Summary: rcB_MSD



Arthur D. Little
Environmental Monitoring and Analysis Unit

Project Title : Sediment Testing for Massachusetts Coastal Zone Management
Data Package: ll37
Data Table: PCB_MSD - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Bdch
File
Sample Type
Matrix
Sample Size
Weight Basis
Associated Blank
Field Date
Extrac{ Date
Analysis Date
Min Reporting Limit
Units

66 - 2,3'
l0l - 2,2',4S,SPentachlorobiphenyl
105 - 2,3r3',44'fentachlorobiphenyl
ll8 - 2,3',4,4',s.Pentachlorobiphenyl

,4,4',5,6Octachlorobiphenyl
206 - 2,2',3,3',4,4,5,5',6-llonachlorobiphenyl
209 -

Aldrin
alpha4hlordane

4,4ÐDD
Dieldrin
Mcthoxychlor
Endosulfan I

Epoxide
alpha*rexachlorocyclohexane
beta-hexachlorocyclohexane
delta-hexachlorocyclohexane
lindane

o/o Dibromooctaf luoroòi phenyl
olol Og - 2,2',4,5',6-Pentachlorobiphenyl
%l 98 . 2,2',3,3',4,5,5',6-Oc{achlorobiphenyl

MF-1(s)
Salem

98Dl097MSD
80002

05209826.O

QC
Sediment

22.4 g
DRY

BS€-56P8
NA

05/07/98
o6na98

0.89
ugrKg

ND
ND
ND

T %R QRPD A

ND
5 4.s 109

ND
ND

4.8 4.5 107

5.1

4.8
4.s 113 5.4

0

ND
,O,iqgli,J,:: , :,:5;l'Ì, .4:5 îlo,'_: ,:.ñÉr,l ',r. . 

. 
,.

. : ::; ¿j:Npi:ì,.., ,, ..,,.,
:, .:,.¡''NDi.,.,,. .'

ND

ND
4 4.5 89

ND
ND

3.4

67
70
82

2.2

ND

4
I
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Arthur O. L¡ttlê
Environmental Mon¡toring and Analpis Unit

Project ritle : sediment resting for Massachusetts coastal Zone Management
Data Package: ll37
Data Tablc: PCB_SRM - Surrogate Corrected

Field lD
Sample Site

Lab lD
Lab Batch
File
Sample Type
Matrix
Sample Size
Weight Basis
Assoc¡ated Blank
Field Date
E¡rtrac,t Date
Analysis Date
Min Reporting Limit
Units

66 - 2,3.
101 - 2,2',4,5,5'-Pentachlorobiphenyl
105 - 2,9,3',4,C.Pentachlorobiphenyl
f l8 - 2,3',4,4',5-Pentachlorobiphenyl
128 -2,2'

195 - ,4,4,5,6{lctachlorobiphenyl
2O8-2,2',3,E',4,4',5,5',6.lrlonachlorobiphenyl

Aldrin
alpha.Chlordane

4,4'ÐDD
Dieldrin
Methoxychlor
Endosulf¡n I

Heptachlor Époxide
alpha-hexachlorocyctohexane
beta-lrcxachlorocyclohexane
delta{rexachlorocyclohexane
lindane
trans-Nonachlor:
Toxapheng.

%Dibromo.oc-tafl uoro.biphenyl
%1Og - 2,2',4,8',6.Pentachlorobiphenyl
%'t 98 - 2,?,3,3',4,5,5',6€ctachlorobiphenyl

Standard
Reference Material

NA

BS-S{8SRM
80002

05209817.D

QC
Sediment

4.91 g
DRY

NA
NA

05/07198
05r21r98

4.1
ug/Kg

.:..,
.:..

T%D A

5 -16

1.2 -17

6.8 -10
11 -9.1

3.6 11

100
1.9 -'t6

, ,¡g:., ¡2i,:, .

.r:lE ìi¡,
':: ::3-; i!10':
': 5i8,,.:::26;.

12

3.2
't0

2.2

J

.:7.3:'..:.

3.4 J
9

3.7 8.1
8.3 -8.4

2.8 J

f.3 J
5.8
1.9 J
4.6

:.-::.
,., a..,, :: ,, .. : .

' :' iliiD',,' :

4.2
ND
ND
ND
ND

1,.4:J'
ND

74
75
88

NEY.MAGUTRE 41.37 586.7 t27 r98 Page 1 of I Summary: rcB_SRM



Maguire Croup Inc.
Architccts./ En6inc'crs / Planncrs

Onc Court Strcct
Ncrv Britain, CT 06051
Telephont: tì60 / 22.1-91+t
Fax:860 I 221-9117

September 29,1998

Mr. Deerin Babb-Brott
Massachusetts Office of Coastal Zone Management
100 Cambridge Street,20th floor
Boston, MA02202

GROTJP RE: SALEM SEDIMENT DATA COMPARISON TO UPLAND CRITEzuA
MGt#t49t2

Dear Deerin

I have compared the Salem sediment data to the Massachusetts upland disposal criteria, S l,
in the attached data sheets. Please note that there are many constituents we tested for that do
not have an upland criteria. For example, there are no upland criteria for the PCB congeners
although there are upland criteria for various aroclor mixtu¡es. Unfortr¡nately, there is no
way to convert PCB congeners to aroclors in sediment, so we cannot determine compliance
with the PCB criteria.

of the eighteen (18) samples analyzed, only one (l) sample, NEp-2, had chemical
concentrations that exceed the S I criteria for one or more chemicals. In sample NEP-2, two
PAH compounds exceeded the Sl criteria. Sample NEP-3 had a chromium value of 1,000
ppm which equals the S I criteria.

There were no exceedances of the metals or pesticide criteria.

I hope that this information is useful in analyzing upland disposal alternatives in Salem. I
will be conducting a similar analysis for Fall River and New Bedford sediments.

Let me know if you have any questions.

S

-/.,'(*.'
Stephen L. Lecco
Senior Environmental Scientist

cc: Joe Freeman, Jim Gallagher

Winner of Two Presidetúial Au'nrds for Design Excellence.
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FINAL REPORT

SEDIMENT CORT SAMPLING PROGRAM
SALEM HAR.BOR, MASSACEUSETTS

MASSACHUSETTS DREDGED MATERIAL
MANAGEMENT PLAII PHASE TI

I.O INTRODUCTION

During the period from March 20 to March 28, 1998, ocean suweys, Inc. (osÐ

conducted a sediment sampling progra¡n in Salerr Ha¡bor, Massachusetts. The program

was performed for the Maguire Group, Inc. of Connecticut in support of environ¡nental

investigations for the Massachusetts Dredged Material Management Plan phase II. A
total of eighteen (18) samples were taken in Salem. Core lengths varied from 2.0 to 29.0

feet based on a progftim intended to sample to the design dredge depth.

2.0 EOUIPMENT AIYD PROCEDURES

2.1 Horizontal and Vertical Control

The accuracy of the coring vessel positioning systern was checked against a USACE

triangulation point located on Derby Wharf in Salern, Massachusetts. This triangulation

point, a bronze disk stamped 'Iriangulation pt #4', has the following NAD 1983

Massachusetts State Plane (Mainland 2001) coordinates:

N 3,01.4,772.36

E 821,840.4g

All vessel positioning and position fixing was conducted within this grid syste¡ri.

-1-



W'ater depth at each core location were determined by ernploying a lead line, and were

corrected to the local MLW datum by applying NOAA predicted tides and local

adjus¡nents from MLLW to MLW. Using these MLV/ depths, corer penetration rwÍÌs

calculated to reach the design dredge depth.

2.2 Vessel Navieation and Positionine

Vessel positioning was accomplished errploying a Trimble 4000 Global Positioning

Systern (GPS) receiver coupled with an Omnistar satellite differential correction receiver.

This equipment was interfaced to an OSI Maretrack II Navigation and Data Logging

Systern. The Trimble GPS uses the pseudo range correctors broadcast by the Omnistar

syste,rn to produce differential GPS (DGPS) positions with a dynamic accuracy of better

than two meters. The position accuracy of the DGPS system was verified daily by

placing the systern antenna over the USACE horizontal conhol point located on Derby

Wharf. (Equipment specification sheets for the Trimble 4000 Global Positioning System,

the Omnistar DGPS beacon receiver, OSI's Maretrack II Navigation and Data Logging

Systøn, and other major equipment systerns utilized for this project are included in

Appardix A.)

The "Maretrack II" systern incorporates a portable personal computer supporting multiple

inpuVouþut ports and color display monitors. "Maretrack II" receives vessel position

information from the Trimble receiver and logs this information on computer disk. Prior

to the survey, sample locations are prepared and graphically displayed on the computer

video monitor. While sampling, the current position of the vessel is superimposed on the

display, augmented by a text display of parameters such as vessel speed, heading, time,

etc. The combination of a graphic display supported by numerical values provides real-

time data to the helmsman as the vessel is maneuvered to each sample location.

-2-



2.3 Sediment CollectÍon Operations

An OSI Model 1000 vibratory corer (VC) was ernployed to obtain sediment samples to

the desired project depth. Core locations, water depths, and recovered core lengths for

each station are included in Table l.

Depending on the length of sample required at a given sampling station the Model 1000

VC was configured with a 4'diameter steel barrel up to 30' in length. A clean 3.5" ID
Lexan (plastic) core liner is inserted into the steel ba¡rel and allows for extraction of the

intact coütinuous sample from the barrel when the corer is brought to the deck upon

completion of the *tiog operation. In order to enhance sample acquisition and retention,

the core barrel is fitted with both a cutting edge and a core-catcher.

Operationally, prior to deploying the corer the barrel and supporting crane cable are

marked at I' increments. The required sample depth at each site is then calculated from

lead line readings and predicted tides and the corer lowered to the seafloor where it is
vibrated to the required depth. Following recovery, the core liner is removed from the

barrel, cut into manageable lengths, labeled, capped, and sealed. For this project the

cores lvere delivered to a geologist on shore for splitting, description, and analysis.

-3-



TABLA I

Sempllng Locatlon
lnform¡tlon for DMMP Ph¡se 2

Srlem, MA

watcr

coñcct watef
.ocähotr u(nrcct w¡tcr dÉolh

coffËcl watËI

l00c/¿

l0U/o

t0tr/.
l0v/.
9EYc

90c/c

99%
t00%
t000/.

93Yo

99./6

9tc/o

t0û/o
lO0ft'ø

l0æ/ø

lln7o
100%

lM./"

1.5

2.0

?.0

4.5

5.4

t3.0
14.0

t 5.0
l,l.o
t7.0
t8.0

21.0
l7.o
36.0
2J.O

29.O

27.O

3.5

?.0

2.0

4.6

6.0

I 1-r

14.0

I5.0
15.0

17.2

t8.3
2 t.0
27.O

?ó.0
25.0

29.O

27.o

3.5

2.0

t_9

4.6

5.9

l].2
t4.t
15.0

15.2

17.3

l7,1
?0.7

27.6
26.2

24.9

29,1

27.4

30.5

32.0

,t

?9.4

28.t
3.8

t.0

4.7

4.3

t2;t

7.5

4.9

t;-6

3:

{r!{t!!ç{
;!i.:,T10ç:
;'ti:,'j.::.L .i:¡ir.--?;-

5.3

8.0

5.7

3.2

1.4

7,1

0.8

0.t
5.8

1.6

5.2
.0.2

1.4

6.6
g.l

9.0

9.t

15.8
.t0.0

37.8

32.6

29.5

10.5

2.1

t.E
12.6

6.3

9.5

12.5

7.8

t4.4
18.?

t3.9
16.4

l0-Mar-981 l3:¡18

20-Ma¡-981 ló:04
2l.Ma.98l 9:11

23-Ma¡.981 l0:.18

20-Mr-981 I l:05
14-Mu-981 9:05

?3-Mr-9tl 14:00

24-Mar.98l l0:12
l4-Ma¡-9El ¡3:14

?3-Ma¡-981 ló:40
!4-Mar98l l4:25
26-M¡r-981 l3:50

2t-Mr-981 9:00

25-Mü-9tl 9:¡7
2ó-Mú-9tl 9:00

3,5

0_5

1.5

.¡.5

ó.0

t3.0
l¿¡.0

15.0

15.0

t 7.0

18.0

2 t.0
27.O

26.0

?5.0

z9.o
27.0

34.0

l¡1.0

34.0

34.0

34.0

ló.0
t6.0
16.0

2?.0

22.0

22.0

14.0

34.0
t4_0

34.0

t4.0
34.0

33.O

30.5

33.5

3?.5

29.5

2E.0

1.0

2.0

1.0

7.O

5.0

4.0
I t.0
7.O

8.0

9.0

5.0

7.0

E2t,7t I

8?3.8t6
E?4.0t.¡

824.58ó

E24.97t

821,t9 I

823,032
822.863

821.167

t?l.2tt
t2.t.820
Et4.370
823.870

E21.56¡

823,4¡7

E23,238

1.015.477

3.015.950

1.0r 6.30?

1.0t 5.910

3.01 5.757

3.01 5.5?6

I 0rJ.?2ó
3.015.t4t

3-0t 5.2?4

3.015.,¡4ó

3.0t 5.312

3.0r 5.372

3.0t5.402

3.0t 5.t 35
3 014.010

8?3,7.18

E23.Eó6

834,0óó

81{.555

82¡1,96t

823,19:
821-0t0

822.6óó
822-9C.r

823. tó5
tl3.?9ó
t24.t?3

E?3.t7t

823.4 l6
821_117

1.0t5.555

3,0t 5.899

l,0t 6.t 49

lol5.8ó0
3,0t5.758
l.0l 5.57?

3.0t 5.729

l.0t 5.E6 t

3.0t 5.045

t.0t5.27t
1.0 I s..t ¡ó

3.0t 5.33.t
1-0r 5.118

t.0r 5.37 t

3.0r5.¡0r
3.0t5_ I t6
3.0t4.q3t

l!.&,
:L:;.i:,ì .;

ÑEF;
NEP-B

NEP.C

NEP.D
NI!P.Iì
NEP.F

MF.A
MF.B

M't.A
MT.B
MT.C
SP.A
SP.B

sP.c
SP.D

SP,E

SP.F

stB
stB
stB
slB
stB
st
SE

s8
SE

st
s8
s8

s8
st
s8
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E Tiimbte

The DGPS solttrion fot' real-

ti¡ue sub-ueter at rilrrîLy atilizing
LI C/A code.

The -10(XIRS Refèrence Sun'eçor and.

4000DS DitËrenri¿l Sr¡nerrrr, built rvith

Trimble's mosr ilv¡nced GPS processor,

use carrier-smooche,l C.,{ cxle me¡sure-

ments to achieve re¡l-cime DGPS sub-

meter position ¡ccuri¡cv. Borh receivers

fearure 9-ch¡nnels ol conrinr¡or¡s satellire

cracking (Il ch¡nnels optional). a

lighnveighr. nrgged. rverrherproof

housin.{, and lorv-grs'er consumprion for

csrended fìelJ o¡reraci<-rn rinle f'runr

batreries.

Tlrc -{(X){}RS and -r(X)0DS:¡re ide¿l fi¡r

lri'drographic .rncl nin ig:rrion s!'srems.

vessel rr.rcking .rntl r>ther dvn¡¡mic

4000RS & 1000DS
DGPS Refuence Srrrt'eyor and Differenrial Sun'eyor

surveyin.s applicarions. Thr -{0(X)RS

operates ùs an ùutonom(¡us reterence

str¡¡ion, cirlculrring DGPS ctrrreccions in

che RTCNÍ SC- l0i standirrJ tc¡rmrr tìrr

rransmission ro mobile GPS rcrcivers.

Advanced crrrier aiderl fìlcerin-c rnd
smoorhing rethnic¡ues applied ro

exceprionall¡- lorv noise C,.L co.le

me¡suremenrs ¿re uscl ro provide rlre

hi¡;hest pertbrmrrnce avaihble in GPS

positioning.

TLe 4000DS is designed ro use DGPS

corrections in chc RTCIvf SC-10-l srandard

f'ormat broadcasr bv rhe:i000RS. The

receiver applies rhe DGPS correccions ro

irs precise C:'Ä, cule nle¿¡sr.lrÉmenrs tÒ

¡jcncrdte real-cinre, strb-mctrr l.osirit¡ns .rr

rqr co :r 2 f{¿. ¡¡¡(.- even r¡nJcr rhc mr¡s¡

ch'¡llcnsinr oper.rri ng cc¡ud i r it-¡ns.

Tl're i0(X)DS receiver's sc¡ncl¿rrl

ì\lfE.,\-0 I 8.i version 2 m(ssrccj.
nn'i.uarion fìrmrçlre. drrca and I PPS

otul-ruts allow f'or oprinral tlesib,ilicv t'or

svsrem inregrarion .rnd inreriicins rvirh

orher insrn¡menrs. The navi-urrrion

tunctions enable rvlv¡.6i ¡r-b¿sc,l roure

plannin-* rvirh disphvs ibr cross rri¡ck ernrr

sreering indicar<¡r. lnd bearing,rnd

disrirnce ro nexr rvavpoinr.

\Y'hile operaring. rhe 4{X)ttRS and
j000DS c¿¡n ourpur binrry and .{SCII dar.r

tirr :rrchiving or posc-mission rrnrrlvsis. In

¡ddirion, rhe {000RS can op€ßre ùs a

nrobile receiver rvirlr rhe same r'r¡tures, .

iunction¿tirv and oprions ¿s che +()001)5.

For oprinrunr DGPS ¡osirioni¡ic. combine

rlrr rcccivers rr'i rh .r:li' <lf Tri m i-.ic's clìrù

conrnrrrniclrrions Jlsrcnls lncl Q-\ QC
tìrmrvirre to ensurr rìrr inregrirr oi

¡osi r ioni n.u ircLur¡rc1'.

SURvEYING & MAPPING PRODUCT



4000 RS'" s( 4000 DS'
Dffiruttial GPS ReJerence surrcyor and Differential surueyor

4000 RS Fe¿rrlrres

Ar¡ronr¡mous olìrrirrion: Filrercd ¡nrl c¡rrrier-smoothecl RTCtrf
tlitfercn¡ill correcrions (versions l.() ¡¡ql 1.0): 0.i scc<¡ncl merst¡re-
merÌt rilre: Dlrl inregrirv ¡rotision: f):rta link tlorv concrol on
RTCtrI porr: Triple DC in¡r¡¡¡ l1 seoderic ¡nren¡ìiì; -]0m ¡¡nrrnn¡
clble; Auro¡rrrrric mode res¡or¡rci<¡n lfìcr porver-offl Dual RS-1._il
LC) porrs tbr d:rr,¡ recording: Lorv porver¡ Li¡rhrrveight; porr¿ble:
Environmen¡¿llr. proreccedl I PPS our¡ru¡; NùÍEA-OI8,1 ourF,urs:
RTCNÍ inpur rnd outpur: l-rerr rvarranry.

4000 DS Fearr-rres

Less rhan i nrerer rccur¿rcv rvirh Trinlble 10(X)RS; Rci¡l-time
operarion; 0.) second mensurcnrenr r:rre¡ Dara inrr.griry provision:
Tri¡rle DC in¡rur¡ Çe¡1p¡q¡ dome rnrenna; -ìOnr rrnirnna cabk:
At¡rom¡ric mtxle restorarion rfier powrr ofl Extrit RS-1.i2 I/O i.orrto1{y recorcling: Lorv porver: porr:rble; Environmenr¿¡lly ¡rrorecre.lI PPS oucpur: Nrvi.<rrion tìrmrçrre: NìVIEA-O1 u:ì ourpurs;
Vcighted leasc squares solurion: RTCñf inprrc; l-yeirr w¿rr¿lnrï.

Opcio¡rs
. Firmrvare updare sen'icei l.eirrs. Ll carricrph:rse
o [ 2 channcls
¡ Rlck m(xrnt
. Evcnr nritrlier
. Q¡\/QC fìrnrs'r¡rc
. Intcrnal rltenìorç firr drrrllo.r:ging
. Exrcntlctl h¿rdrvurc \!ttrr¿rrìr\.
. -i scriirl I'O ¡¡¡¡5
Optional Accessories
. I.l (ìcrxlcric ir¡ìrr-nn¡r
¡ .ì0m ¡inrcrìni c¡¡blc cxrclrsit¡¡1. s.irh in-linc irnr¡rlifìer. Otlìcc sr¡l)l)orr nrodr¡lc: OSlt or ()Sùf ll. A(l ¡xrrvcr rrlir¡r¡g¡. 5O,(t) ll¿. llOV or -? lOV. llcccivcr gmns¡roft c¿se
. TlìlNt'l'¡\LK Serics r¿tlio li¡rks
. N¿vBracon XL r\fSK reccivcr

Physical Characrerisrics

W!¡ght:

9.S"V s I l.o"D x.1.0,,11 (s¡anrhrrtl rcccir.cr)
(l i.lìcnr x f lJ-O< r:r x IO. )cnr)

16.S"\\' x ll:"1) x i.li"tl (r¡rck-rrrot¡nr
rcccivcr) ( i-1.-cnl x l0.(rcrrr x l.ì.ìcnr)

6 lbs. {l.-kgl sc.urtlirrtl rccc.ivcr
I >Itrs. t ó.Sk¡¡t r.¡r'k-mor¡¡rr r((.(.i\'(r
().5 Ibs. t{)..1k.,{) {onr¡>ircr (l()n.ìc irrìtctì¡ìir
5.r lbs. (l.l:k¡¡) Ll sctrlcric l¡rtrc¡ìr'rrr

Nonrinr¡l lo. j rr¡ .ì5 VlXl, : rvirrcs

-l()'(. ro -)j'(-
-.ì0c(l rt¡ -:5 )(.

I (X)fl , tirll). srtlccl, buor..r¡rr (srirnrlrrrtl rccsir.cr)
9il,' rìon-c()nrlcnsin¡.1 (nrck-mr¡t¡¡rr rcccir.rr)

Porer

0p-erat¡ng temp:

Slorage temF:

llüm¡d¡lÍ:

Technical Spec i fi carions

.i rr rl /fJ'
Peudorange Bonection

accuracy:

Compatibility:

+t)t)() DS

Accuracy:

Compat¡b¡l¡tt:

+{)t){) ll$ ,¡n¿l j.¡¡¡¡
Tracking:

Slart.up t¡me:

Antenna:

nS-232 ùta link rales:

RTCM message output:

lrMEA.0183:

Ports:

0isplay:

l(eyboard:

S7,t.ii,ttinn tthju! ln t/).riri¡ u.ìtl.nnt lrir- tu,rirt,

frimòle Nav¡gation Europe. Ltd.
Trimble House. Meid¡an 1ffice Paû
1söorn Way. Hook
Hampsh¡re. RG27 9Hx. Engtand
+JJ 256-760150
FtlY' .J¿l 2qÊ-ìAm Jn

Tupically less rhrn .ìOcm RM.S: Lorv mulriprrth
environnrenr

Ct:rrections ma1.be applied ro rlt <litièrential_
cquipped GPS receivers

Trpicalty less rh¿n im RMS: Âssumes ¿c
lerut five s¡rellires :¡nd PDOp less rhan 4

.\cce¡>ts RTCIT SC- I04 correcrions Version
l.() or 2.0

D5

!) clrannels of Ll C,'¡\

Less rhan 2 nrinures Írom porver-on ro
rracking

Exrernal ¿¡nrenn¡r rvith jOm RGll_ì cable

i0-57.6K baud

Tlpes l,2,j,6,9,16
ALNÍ. B\øC. CG,{, GLL, GS,\. GSV,
RlfB, Rr\fC. VTG. !7P1. XTE. ZDA

l)rral serir¡l: Triplg p¡¡1yg¡ inpurs: Antennir:
,rncl IPPS r¡urprrr

B.rclilir LCD s'irh tì¡trr lines oifì>rry
.rl¡rhirnunreric clur:¡cterst La..,1.. .,,sy-ro-
rc¡rcl ch¡¡r¡crers-l.Smm x J.9mnr: To¡al
viervinr irrer: .ì2cmi; Adjustable brcktighr
.urcl virrving irnglc

Al ¡rhirntrnrcric. ti¡ncrion, and sotìkey enrrv

{-

Size:

s
Y,¡

€

-i

::

=

a

o

SuMeying & Mapp¡ng Prcducts
645 North Mary Avenue
Post olfice gox 3612
Sunnyvale. CA 94088-3642
(408) J8t-8000
FÃY, JNA.JNl -77JJ

Trinble Navigat¡on Singapore
1 5 Scotß Road
t03-01 Thong Teck Bu¡td¡ng
Singapore 0922
+65 738-6549
FAX.¿âq 7iß-â1¿Ê
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OM TTSIÁFS unique "Virtual Base Statlbn" technology generales co¡rections optimized tor
låe use/s ,ocation. OMIVISÍAR* re ceivers .output both high quality FÍCM-SCI0/- Ve¡sion2

'rrecfions and dillerentially cor¡ected LatlLong in NMEA formaL See specs for additional
þut inîormation.

How it works...

1. GPS satellites 2. Multiple OMNISTAR* GPS monitor sites 3. Send GpS
corrections via lease line to 4. Houston Network Control Center where data
correct¡ons are checked and repackaged for uplink to 5. GE Spacenet 3
geostationary C-band satellite 6. GE Spacenet 3 broadcast footprint =
OMNISTAR* user area 7. Conection data are received and applied real-time

OMNISTAR'* is a real-time, wide area ditferential GPS service providing
precise positioning throughout the continental U.S. and much of Canada and
Mexico.

Direct broadcast from OMNISTAR's geostationary satellite transponder
overcomes the coverage limitations of ground based reference stations.

OM N ISTAR*7000 Standard Features

The OMNISTAR'M 7000 is a compact, robust position sensor designed
specially for OEM's. Each 7000 unit contains a GPS Engine p/us Satellite
Differential Receiverp/us Anten nas.

The 7000 readily integrates into today's GIS and Precision Agriculture sytems.
A single cable is used for power and position data.

-\e precise real-time positioning data is obtained from OMNISTAR,s
.,tionwide direct satellite broadcast system using our proven multi-site

solution.

¡

t6t' OMNISfAR't North Ameûcan Coyerage

OMII TSfAFn backpack conliguratíon with
palm top and Ot/lNlLOG sottware. .:r.

*,
,'.

* Yleld

* Chemical



GnllOMNISTAR
Model 7000 Specifications

OMNISTAR TOOO

General Specifications

Frequency: Spread Spectrum
C - Band (g7sol42s0MH4

Acquisition:

Reacquisition

Outputs:

Cold start <2.5 minutes 90Zo'
Warm start <90 seconds g07o

<10 second with 5 second outage

1. RTCM-SC104 Version 2
2. NMEA sentences: GGA, GSA and

RMC every second, others on request

Physical Characteristics

Power: 12 volts DC
I

Power Consumption: 10 watts (960 ma @ 12 volts)

t/O Ports: ' Two RS232 ü,
One tull RS232 port (tr/rx)
One CAN Bus
(Version 2.08 compatible)

Protocol: 4800,n,8,1

Receiver

Operating Temp: -20 to +70 degrees centigrade

Storage Temp: -55 to +10S degrees centigrade

Humidity: 95% R.H. @ +gO to +70 degrees
centigrade

Shock: 25 g's for S m,s duration

GPS

lntegralGPS
Engine: Motorola Oncore 8 channel

Accuracy: Dependent on the GPS receiver,
satellite geometry and local
cond¡tions. Nominal accuracy is
1 to 3 meters (1 sigma horizontal)

All specifications are subject to change w¡thout not¡ce.

OMNISTAR" is a Trademark and Service of OMi.¡ISTAR, lNC.
A Member of the Fugro Group of Worldwide Companies

.{i

Weight:

Connector:

Dímensions

2lbs.12oz.

Packard 10 pin automotive
connector (Supplied)

Cylindrical
7.5 inches in diameter
4.5 inches in height

OMNISTAR, INC.
8200 Westglen, Houston, Texas ZZ0Â3
Phone: (7f 3) 785.5850 Fa¡c (Z1B) 7gS-S1Al
wu/w.omn¡star.com email: dgps@omn¡star.com

DCL3/97



OCEAN SURVryS, INC.
9I SHEFFIE.D ST.

ou) SAYBROOK CONNECTTCUT 06475
osl

PNETJI\{ATIC

VIBRATORY CORERS

MODELS 1000, 1500,2000

In addition to offering a frrll range of gravity coring
services, Ocean Suweys, lnc. provides sarnpling of fine to
coaße granular sediments in water deptl¡s to 300 feet
employing the OSI series of pneumatic vibracorers. The
series of vibratory corers are designed to be equþed with
either 3" or 4" OD sampling barrels. Each core ba¡rel is
fitted with a nose cone (cutter), a mechanical core retainer,
check-valve and a lexan liner in which the core sample is
retrieved. The 4u OD sampling barrel uses a 3%* ID liner
and the 3u barrel ur¡es a 2-3/4ID liner.

ln operatiorU the OSI corers employ.an oscillating air-
driven mass which generates axial forces causing the core
head to oscillate vertically. These forces, together with
the longinrdinal impact created by the core head striking
an anvil at the bottom of each stroke, are transmitted to the
core barrel. As both the frequency and intensity of the
core head forces are controllable, sampling operations may
be 'tuned" to achieve ma¡rimum subbottom core
penefrtion, minimum sediment disturbance, and efficient
sampling of sediments exhibiting a wide range of
geotechnical properties.

In sheltered water and for sampling low stength
sediments, maximum efficiency can be achieved
employing the corers as free-standing units. Offshore or
in compact sediments, use of a bottom-standing frame is
required. Core barels a¡e available in lengths up to 50

feet with removable plastic core liners up to 3-518" ID. Each of the OSI vibratory corers can be equþed
with the additional capability ofjetting to predetermined depths before coring commences which permits
recovery of sequential core sections from subbottom depths in excess of those attainable by conventional
vibratory coring approaches.

J



The coring rig can be handled with u ..unä or an A-frame and a w.i nchmounted on a s.hi p or ba.rge.. . Tw_enty to 40 f oot cores are generaì ìy takeni n 15 to 45 minutes, which incl udãs the time to ior.r the unit to the
_bottom, penetrate t,he sediment and return it to lhe' vessel . The coret at'left is returning from the sea floor with a z0 foot core.
Penetrati on of the core barrel i nto
sediment as a function of time is
reconded as shown above on a stri pchart recorder on the support
vessel.

T|ME (sec.) 

->

z.Tol
F-

É,5
t-
¡¡J
Z, rHI

.o,
0)o

o

2

4

6

I

Penet rat i on rate
consistency in
count" obtained
sampl i ng and a
prepared (left).

i s used to eval uate soi ìa similar fashion to a ,,blow
from conventional split spoonpenetration profile may be

t4

o5tot52025
Penetrotion note (sec/ft)

SPECIFICATIONS

Power System:

Core Barrel :

OSI HODEL 15OO VIBRACORER SPTCIFICATIONS

Engine: 4-cycl ., air-cooled, diesel a.i r compressor

FlowCapacity: 150cfm @LZ} psi

Connecti ng Li nes: )
)

I in.
I i nc.

Lengths Ayaiìable:. 20 ft. !td. (40 ft. available)
Outsi de Di ameters: 3 to 4 i n.
Ins'ide Diametens: 2-3/4 in. to 3-5/g in.Liner: Pìastic, removable in Z0 ft. lengths

Supply ( Low Pressure
Return ( Low Pressure

Loose Sondy Silt

Loose Silly Sond

Weolhered Schist Bedrock

t
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OSI's 34' x 16' pontoon boat.alongside 20'
open vessel. Pontoon boat features sections
which fold up for trailering, 4 4' x 5' moon
pool through which sampling or measurement
equipment are lowered, and a'tower assembly
for handling vibratory corers and other
devices. Pontoon boat is capable of 15 kt
speed and has a 75 mile range.

OSI has recently used the pontoon boat to
obtain 200 cores which were up to 30 ft in
length in support of a major envi¡onmental
assessment project.
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Salem Bio-Testing Plan





INTERAGENCT COORDINATION OF DRAFT SAMPLING PLA¡I

PROJECT LOCATION: Salem Harbor, Salem Massachr¡setts

SUBMITTED BY: U.S. Army Corps of Engineers (USACE)
Com m onwealth of Ìvlassachusetts

DATE: 22 January 1998

TEIS DRAFT SAIVTPLING PLA¡I IS BEING SENT TO TEE FOLLOWING AGENCIES
FOR REVIE1V A¡ID COMMENT:

AGFNCY CONTACT

l. U. S. Environmental Protection Agenry Ms. Olga auirin

2. National Marine Fisheries Service Mr. Jobn Caskey

3. U.S. Fish and Wildtife Sen¡ice Mr. Phillip Morrison

TFT #

(617) s6s4e40

(508) 28t-e328

(603) ?2s-1467

4. Coastal 7-oneManagenent
cc: State of Massachr¡setts / DEP

Ivfr. De€rin BabbRott
À[s. Judy Perry

9530
292-s696
72t(6

(6
7)
7)

I
I

The draft sampling plan for the above referenced project is being uansnitted in
accordance with our agreement on interagency technicat coordination procedures for projects
involving open water disposal of dredged materials. [t is oru understanding tbat project maps
with the proposed sanrpling locations have bee¡r previously disrfi¡bted to the agencies for review.
The proposed project involves the dredging of approximately 748,000 cubic yards of matsrial
from Salem Harbor located in Salem, Massachr¡setts, with disposal at the Massachrsetts Bay
Disposal Site (MBDS).

Please reqpond with your comnents to Mr. Jay Mackay at the USACE Engiaeering /
Planning Division at (617) 647 -8142.



DRAFT
ClrrE-4O-R (11{5-2-3038) January 8, 1998

IIIHORIADUU FOR: Charles iloyce and l.lark Eabel

SItAiECll: Sarpling Plan for Salen Earbor, lrlassachusetts.

1. I have developed a sarrpling and testing plan for the above
project. This plar¡ iE based on the plar! developed by the l.taguire
Group, Inc., with input fron the federal agencies, for the
lfassachusettE Coastal Zone ltanagenent CENAE and the Connonwealth
of Massachusetts are proposing_to dredge a total of approxi-nately
7481000 cr¡bic yards of naterial fron six locations in Saleur
Earbor. fhis naterial is pro¡nsed to be nechanically dredged and
suitable material disposed of at llassachuEetts Bay Dis¡losal Site
(ttBDS). Shou1d unsuitable material be identified, further
detailed studies for siting of appropriate dis¡rosal faciLities
rculd be pursued. these projects consist of both Federal and
state activities for both new a¡¡d iryroveurent dredging.

' The project consists of eeveral sections, shich are
independent and nay be done at different tines. Tbe sections are
being curbined in thj.s sanpling plari solely for efficiency and
conveníence. ltaintenance dredging of the 32' Federal Cha¡rnel
would produce approxinately 1101000 cu. yds. of material.
l{aintena¡rce dredging of the state 32' turning basín, also referred
to as the New England Pøer Basin, rould produce approxÍ-mately
251000 cu. yds. of nateríal. An extension to this basin, referred
to as the Salem Port Devel.o¡nent Project, is currently being
studied as an inproveurent to the Federal project. It would be
dredged to -32' and produce an additional 5501000 cu. yds. of
dredge material. The preceding volu¡ne íncludes the 15' a¡rd 20'
basins located rest of the SaLen Port Develo¡nent Project which
are pro¡osed by the state as i,ryroveurent dredging. The Federal
10', 8' and 6' South River Channels and 8' Derby Ìlharf Cha¡¡nel
would undergo 'qaintenance dredging and produce approxinately
531000 cu. yds. of dredge naterial for dis¡rosal. the State
Channel to PaLmer Cove is pro¡nEed for naintenarice dredging to -5'
mlw and would produce approxinately 201000 cu. yds. of naterial
for dis¡rosal.

Thi'Comronwealth, as part of their own dredged naterial
nanagenent study efforts wishes to collect data on adjacent sites
identified in their Phase I study as potential sites for a CAD
celI. the state at this tine proposes to conduct saqrling and
testing of the upper sedi¡nents in these areaE along. both sides of
the outer reaches of the 32' Federal channel. rhis inf,orrration is
being sought for background in sedfunent coqlosition. No definite
proposals on CAD siting are being made at this tine.
2. the Salen City Engineers' Office, the Salen Earbor llaster,
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DRAFT
a¡¡d the South Essex Sewerage District were contacted a¡rd none
re¡nrted any recent spills of hazardous materials in Salesr Earbor,
other than small, boating related fuel spílls. The sewrer outfall
is at Great Easte lEla¡¡d in the outer harbor. There are eeveral
sto!.!r water outfalls along the harbor front.

3. The sarrpling and testing in each area Ehould cqrly with the
following. Core aanples should be taken to the prop,osed dredge
depth or refusal. The cores should be inspected in the field for
stratification. If the coreE show significant stratificatj.on,
subsam¡rIes should be ¡nade of each layer. Sinilar layers nay be
com¡nsited for cheurical analysis.

Bulk sedi¡rent cheuristry tests should be done on each eample
according to the Guidance for Performinq Tests on Dredqed llaterial
to be Disposed of in ooen tfatersr (draftr lrlay 15, 1989). The test
paraneters should include all of the items on the attact¡ed sheet.
These paraneters are fron Table 1A and Tab1e 18 of the Guidance
for Peifornrino Tests on Dredoed llaterial to be Disoosed of in Ooen
ilgEeIE,. The detection li¡tits and anal¡rtical nethods should be
those indicated. The Total Orgaqic--C.arbor¡-anatysis.-.(IOC) sho¡¡ld
be done in duplicate on each corposited sarrple and a- TOC Standard
Referencê Material (SR!.I) shoUl.d be n¡n with the san¡rle batch.

4. 1:he 32' Federal Cha¡urel should be saupled according to PLans
I and II. Eight coresr labeled fC-A to FC-Er should be taken'
individually analyzed for sedj.ment grain size and the results
re¡nrted to ne beÍore any conpositing is ¡nrforrred. I will review
thé data a¡rd dete¡mine if corr¡nsiting is appropriate. I
anticipate that there will be three coqlosite sarr¡rles for bulk
sedimeñt chesristry analysisi more if there is significant
stratification.
5. The 32, turning basin should be saqlled according to PIa¡r II.
Six cores, labeled NEP-A to NEP-F, should be taken' individually
analyzed for sediment grain sÍze and the results reported to me
befoie any cm¡ ositing is perfomed. I will review the data ar¡d
dete¡mÍne-i-f conpositing is appropriate. I ar¡ticipate that there
wíll be three' coqlosite sanples for bulk sediment chenistry
anal.ysisi more if there is signifícant Etratification-

6. Salen¡ Port Develogment Project should be sarrpled according to
the attached Plan V. Six cores, labeledÆf-A to SP-F, should be
taken a¡rd divided ínto 0 to 2'7 2' to 4', 4'. to 6', a¡¡d 6' to
project depth layers. Each of these layexs -sbould be in{ividually
analyzed fór sedj.ment grain size and the r-esults.repoSted to ne
befoie any compositing is perfo¡îmed. f will reviev the data and
deter¡rine:if cónpositing is appropriate. I anticipaÈe that there
will be twelve conposite sanples for bulk sedinent chenistry
analysis, more if the layers are incorqlatible.
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DRAFT
Plan V aLso shows the locations of the 13 probes ar¡d 4

vibracore borings that will be nade at the direction of CEI¡ÀE at
the same tine as the eediment saqlles. The purlrose of these
borings and probings ig to characterize the naterial for
construction pu:rposes.

7. The 15' and 20' State basins ehould be saurpled according to
the attached PIan V. Six cores, labeled INT-A to tfT-C a¡rd læ-a to
l,iF-C, should be taken and be individually analyzed for sedinent
grain Eize and the results re¡nrted to me before any conpositing
is perfo¡îned. I will review the data ar¡d dete¡xrine if coqrositing
is appropriate. I antÍcipate that there wÍll be two cqnsS.te
san¡rles for bulk eedi.ænt chenistry analysis i nore if there is
signif ica¡¡t stratif ication.
g. the 10', 8' and 6' South River Cha¡¡nels ar¡d 8, Derby lfharf
Cha¡¡r¡el should be san¡lled accordÍng to Plar¡s III a¡rd IV. Nine
cores, labeled SC-A to SC-I, Ehould be taken and be individually
analyzed for sedinent grrain Eize and the results reported to me
before any conpositing is ¡nrfo¡rned. I wilL review the data ar¡d
detemine i^f coqrositing is appropriate. f anticipate that there
will be four conposite sanples for bulk sedjment chenistry
analysisi mc,re if there is signifÍca¡¡t stratif,ication.
9. The Palner Cor¡e Channel ghould be saqlled according to the
attached Flan,VI. Four cores, PC-A to PC-D, sbould be taken,
individually analyzed for sedi.ment grain size and tt¡e results
reported to nE before any conçositing is perforræd. f will review
the data and 'dete¡:nine if cmposi,ting is appropriate. I
anticipate that there uiIl bê two cqrcsite saqlles for bulk
sediment chenistry analysisi more if there is significant
stratification.
10. The pro¡nsed GAD should be saqrled according to the attached
Plari \r:[I. three cores should be taken at each of the seven
EerFlinÇl eitesr labeled Aîc-A to AÎC-G, and cqnsited into a
saqlle for bulk sedi¡¡ent chenistr¡r. I anticipate that there will
be eeven cqnsite earples for b¡¡lk sediment chenistr¡r anal.ysis;
nore if there is sigrnificant stratification.
11. On the above projects where coqEnsitíng is de¡nndent on a
grain size analysis, if the testing laboratory ie unable to have
the grain size analysís done in a tinely manner so that the bulk
sedi-nent chenístry analysis. can be done before the e:çiration of
the holding tÍ.ne, llark Eabel and f will go to the lab a¡rd visually
ins¡rect the cores a¡rd dete¡aÍne which cores can be cm¡nsited.
lou or Forrest Knowles ghould qpery the lab at the ti-ne of
san¡lling to detemine if the lab ca¡r have the grain size analysis
done in tire.
13. If you have any gueEtionsr you lray reach ¡ne at 78660.
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PBII.LIP N${ESKERIT
Project llanager
llarine Analysis Unit
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Paraæter

l&taIs
Arsenic
Cadmium
Chrouriun
Copper
Icad
NickeI
liercury
Zinc

Polyarøratic Uydrocarbons
(PAE' s )

Benzo(a)anthracene
Chrlzsene
Phenanthrene
Acenaphthene
Anthracene
Benzo ( b ) f luorar¡thene
Benzo(e )pyrene
Dibenzo ( a, h ) a¡rthracene
2, 6 -Dinenthylnaphthylene
1 -nethy lphenantlrrene
2-nethylnaphthalene
PeryIene

lota1 Organic Carbon

Percent, lìIater

DRAFT
¡U¡.X EEDIIIE¡ÍE IISTIIC PTNTXEEERS

Anal¡rtical
t{ethod

7060 ,706L
7130,7131
7190 ,7Lgr
72L0
7420,742L
7520
747t
7950

Detection
ei-BÍt (pfr)
0.5
0.1
1.0
1.0
1.0
1.0
0.02
1.0

PCBs (total) 8080 0.01

Pesticides 8080 0.02A1drin EndoEulfanIsII
Chlorda¡¡e Endosulfan Sulfate
DDT Endrin
DDE Endrin Aldehyde
DDD Eeptachlor
Dieldrin Eeptachlor E¡nxide
tletho:rychlor Toxaphene
alpha, beta, delta, and gamra Eexachlorocyclohexane

8100r9250 19270 0.02

Benzo( a)pyrene
Fluoranthene
P¡rrene
Acenaphthylene
Biphenyl
Benzo ( k ) f, luora¡rthene
Benzo(9rhri)perylene
Fluorene
Indeno ( 1, 2, 3-cd )pyrene
1-nethylnaphthalene
Naphthalene

9060 0.01t

1.01

Ilet Sier¡e (#4 rL0, ¿10, 200)Grain Size
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