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EXECUTIVE SUMMARY 

Between October 1991 and June 1992, a capping project was conducted at the 
Portland Disposal Site (PDS) as part of the Disposal Area Monitoring System (DAMOS) 

Program. Fine-grained dredged material from the US Coast Guard project in South Portland 

(13,270 m?) was capped with cleaner fine-grained sediment from the same project 
(19,451 m3), as well as with sandy material from the Northeast Petroleum project 
(18,310 m3). 

Science Applications International Corporation (SAIC) conducted a monitoring cruise 
at PDS in July 1992. The survey was designed to map the areal extent of dredged material 
at the site, to determine the effectiveness of the capping operation, and to obtain sediment 
chemistry data on the cap and at the reference areas. The field work included a REMOTS® 
sediment-profile survey, a bathymetric survey, an acoustic sediment density study, and 

sediment sampling for chemistry and grain size. s 

Based on the REMOTS® survey, the areal extent of dredged material at PDS ranged 
from 200 m west of the disposal buoy to 700 m southwest of the buoy location. The 

bathymetric survey, when compared to the previous bathymetric survey in January 1989, 
showed accumulations up to 0.75 m thick within 200 m of the buoy. The comparison of the 
1989 and 1992 bathymetric surveys also indicated an area of accumulation 500 m south of 
the buoy. This corresponded to the southernmost detection of dredged material from the 
REMOTS® survey in an area that received dredged material after 1989. 

The acoustic sediment density survey showed that, in general, the coarser grained 
sediment was concentrated in water depths shallower than 54 m, and the finer grained 

sediment was concentrated in the deeper areas. The acoustic data were patchy and, after 
smoothing, precluded identification of the project cap material. The patchiness was 
attributed to both the heterogeneity of dredged material and the rapidly changing slopes in the 
survey area. 

Sediment chemistry data from the surface of the cap showed that contaminant 

concentrations were within the ranges measured at PDS reference areas, indicating that the 

cap was effectively isolating contaminants. Two stations, F7 and H5, showed elevated levels 

of several metals, although metal levels were overall within the range measured in samples 

collected in the cap material prior to dredging. A comparison of the metal and polycyclic 
aromatic hydrocarbon (PAH) baseline chemistry data from PDS reference areas and data 

collected by the National Oceanographic and Atmospheric Administration (NOAA) National 
Status and Trends (NS&T) Program for the Gulf of Maine showed that the PDS reference 

areas were well within the ambient values for metals and PAHs in the area (NOAA 1991). 

vi 



~~ del 
ae ype, | 

Cane arn ce 

nv ites ue Pros . te 

plied ih ee me 
yatta be eeramier. we 

pala ie Sea a 

sag ih eet Oh vib eas epee avec 
da ie ly ad ie yrs nighieneail — he 

ned iene fhewiaa weal — wave Hos 

vee etd Hee ‘ay c ¥ As me it rite ie i ml jnelths i | 

Ries ey yo me "ia mi iit int WA) ! 

ie rind AAA NTE foot inns ae ae 
ae on ‘IY AG ies ey bang wen ere 

ae ta | itt Mole Wola 1G, WR yd 4 ey Nh hae, eile weil. 
srg alt Vi nes _ Fash je Pk @ ie. ; ie ae Wigs al i, pay sl tad aha 



~ 

1.00 INTRODUCTION 

The Portland Disposal Site (PDS) is located in Bigelow Bight, 7.1 nmi east of Dyer 
Point on Cape Elizabeth, Maine (Figure 1-1). It is one of ten regional dredged material 
disposal sites in New England managed by the US Army Corps of Engineers, New England 

Division (NED), as part of the Disposal Area Monitoring System (DAMOS) Program. The 

Portland Disposal Site was first used for the disposal of dredged material in 1979. Since 

then, it has been periodically monitored as part of the DAMOS Program. The site is a 1 nmi 
square with sides running true north-south and east-west, centered at 43°34.100’ N, 
70°02.000' W, North American Datum 1927 (NAD 27). It is characterized by a flat, sandy 

valley, surrounded by rocky outcrops. Water depths range from 42 m on the hard rock 
ridges to 64 m in the valleys. 

In January 1989, a bathymetric survey and a REMOTS® survey were conducted at the 

site. From January 23, 1989 to November 15, 1990, 14,810 m3 of dredged material was 

released near the PDS buoy location (43°34.270’ N, 70°01.968’ W). Most of this material 
came from the Portland International Terminal and the Royal River Boatyard. On 
January 31, 1989, one barge load of material (412 m3) was recorded as being released at 

43°34.100’ N, 70°01.900' W. The next series of disposal events, from March 18 to 
April 30, 1991, (6,193 m3) was also released near 43°34.100’ N, 70°01.900’ W. 

Navigational charts and the USCG light list do suggest that a buoy may have been at that 
location during these disposal events. 

In October 1991 a capping project was begun at PDS. This project at PDS set a 
precedent among DAMOS capping projects since the water depths at the site are much 
greater than 20 m (20 m is the average water depth for Long Island Sound sites). From 

October 1991 through January 1992, 13,270 m3 of material that was determined to be 
unsuitable for unconfined open ocean disposal was released at or near the buoy 

(43°34.270' N, 70°01.968’ W). One barge load of this material (625 m?) was reported 

released at 43°34.100’ N, 70°01.900’ W on November 8, 1991. All material unsuitable for 

unconfined open water disposal came from the US Coast Guard (USCG) project in South 
Portland and consisted of 75-86% silt/clay contaminated with moderate to high levels of 

metals. 

In January 1992, Science Applications International Corporation (SAIC) conducted 
postdisposal, precapping bathymetric, and REMOTS® surveys at PDS for C&B Marine. The 
results of these surveys were used to map the location of the dredged material and to 

determine disposal points for subsequent cap placement. 

Capping began in January 1992 and was completed in June 1992. The cap material 
(37,761 m3) consisted of fine-grained material from other portions of the USCG project 

(19,451 m3) and sandy material (70-86% sand) from the Northeast Petroleum project 

Monitoring Cruise at the Portland Disposal Site, July 1992 
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(18,310 m3). The cap materials from both projects, coarse- and fine-grained, were released 

concurrently, confounding physical differentiation between the silt/clay contaminated material 

and the silt/clay and sand cap. Additional material (about 2,700 m3) from a project at the 
Merrills Marine Terminal was released at the same location during late June and early July 
1992. 

Once finished, the capping project was expected to cover the material that was 
unsuitable for unconfined open ocean disposal with at least 30 cm of cap. Because the cap 
material was released at the site within a few months of the survey, the benthic community 
around the buoy was expected to be in a relatively early stage of colonization, with the 
frequency of Stage I organisms at the buoy being greater than at the reference areas. 

Monitoring Cruise at the Portland Disposal Site, July 1992 
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2.0 METHODS 

The July 1992 survey at PDS was designed to map the extent of dredged material at 
the site, to evaluate the status of benthic recolonization, and to determine the effectiveness of 

the capping operation by obtaining sediment chemistry data on site and at the reference areas. 
To accomplish this, SAIC conducted a bathymetric survey, a REMOTS® sediment-profile 

survey, an acoustic sediment density study, and sediment sampling for chemistry and grain 
size. 

2.1 Bathymetry and Navigation 

The precision navigation required for all field operations was provided by the SAIC 
Integrated Navigation and Data Acquisition System (INDAS). This system uses a Hewlett- 
Packard 9920 series computer to collect position, depth, and time data for real-time 

navigation. Contribution No. 60 (Parker and Revelas 1989) contains a detailed description of 
INDAS and its operation. Positions were determined to an accuracy of +3 meters from 
ranges provided by a Del Norte Trisponder® System. All positions are in datum NAD 27. 
For the present survey, shore stations were established at known benchmarks: Cape Elizabeth 

- Light (43°33.959’ N, 70°12.034’ W) and Portland Head Light (43°37.381' N, 
70°12.502' W). 

The July 1992 PDS bathymetric survey was set up over the same area used in January 

1989. The 900 x 1100 m area consisted of 45 lanes oriented east and west with 25 m lane 
spacing. An ODOM DF3200 Echotrac® Survey Recorder with a narrow-beam 208 kHz 

transducer recorded depth to a resolution of 3.0 cm (0.1 ft) as described in DAMOS 

Contribution No. 48 (SAIC 1985). At the beginning of the survey, a surface-to-bottom cast 

of a Sea-Bird Electronics, Inc., Model SBE 19-01 conductivity-temperature-depth profiler 
(CTD) was done to obtain accurate speed of sound data for the analysis. Analysis of the 
bathymetric data was conducted using the Hydrographic Data Analysis System (HDAS). All 

depth values were converted to Mean Low Water (MLW) after compensating for vessel draft 

and tidal fluctuations that occurred while surveying. During analysis, position and depth data 
were checked to identify and eliminate any outlying values before producing an accurate 
contour plot. 

2.2 REMOTS® Sediment-Profile Photography 

A REMOTS® survey was conducted at PDS and reference stations on July 22 and 23, 

1992. The orthogonal REMOTS® sampling grid at the disposal site was designed to map the 

areal extent of the dredged material deposit and to confirm predictions about benthic 

recolonization. Forty-two stations were surveyed at the disposal site. The three reference 
areas, SEREF, SREF, and EREF (Table 2-1), were each surveyed in a 13-station cross- 

shaped grid. Triplicate photographs were taken at all stations. 

Monitoring Cruise at the Portland Disposal Site, July 1992 



Table 2-1 

Portland Disposal Site Reference Areas 

Water Depth 
SEREF 43°32.802' N 70°00.193'W | cm | 

43°33.346’ N 70°01.753'W | 60m si 
43°34.429’ N 69°59.732' W 

In January 1992, as part of the USCG capping project, a 64-station orthogonal 
REMOTS® survey around the disposal buoy mapped the distribution of dredged material at 
PDS (Figure 2-1). Ambient sediment formed the western boundary of the dredged material 

deposit in January, and hard rock was found in the northeast, leaving the location of the 

dredged material boundary unclear on the east, and north and south (Figure 2-2). 

The REMOTS® stations surveyed in July were chosen to further define the boundaries 
of the dredged material and to determine the status of benthic recolonization at the site. 

Fourteen REMOTS® stations were surveyed on July 22 (Figure 2-3). Seven of these stations 
(El, G2, F3, E4, HS, G7, E8) were also surveyed in January. The seven stations outside of 

the boundary of the January survey (14, J5, 17, D9, I9, M9, E10) were surveyed to further 
delineate the dredged material boundary. After reviewing the REMOTS® photographs from 

these 14 stations for the presence of dredged material, an additional 28 REMOTS® stations 
were sampled to demarcate further the dredged material boundary and to gain more 
information on benthic recolonization on the cap. 

2.3. Sediment Density 

A 24 kHz acoustic survey was conducted concurrent with the July 21 bathymetric 

survey. The survey interfaced the 24 kHz sound source with the Acoustic Core System® 

(model CE-IB-100; Caulfield Engineering Group, Oyama, BC, Canada). The Acoustic Core 
System® is a combination hardware/software package designed to provide quality control 

during shallow seismic data acquisition. It provided acoustic impedance and density 

predictions based on signal amplitude in the shallow seismic field. The system calculated 

impedance values relative to seawater, and generated density estimates based on the work of 

Hamilton (1970, 1971). Surface sediment grab samples were collected to ground truth 
sediment density estimates. 

Monitoring Cruise at the Portland Disposal Site, July 1992 
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Data output from the Acoustic Core System® included amplitude and acoustic 
impedance values. Acoustic impedances have been reliably assigned to different sediment 

types and, therefore, can be used to detect changes between sediments with dissimilar 

impedance characteristics (Hamilton 1970, 1971). Impedance values were converted to 

density values and mapped to quantify changes in sediment type. For a more detailed 
discussion of the analysis procedure, see Caulfield and Yim (1983) and Caulfield (1984). 

The density values converted from the impedance values were compared to the density values 
calculated for the surface sediment samples at the cap site to ground truth the data. 

2.4 Sediment Sampling and Analysis 

: Sediment samples were collected from the center of the three PDS reference areas 
(SREF, SEREF, and EREF) and from 13 stations located within the lateral limits of the cap 

at PDS (H5, F5, DS, BS, H7, F7, El, F3, G3, E3, C3, D7, B7). The stations on the cap 

correspond to the REMOTS® stations. The sediment samples were collected with a 0.1 m2 

teflon-lined Van Veen grab sampler. Three samples were collected for analysis at SEREF, 
and two were collected from EREF and SREF due to difficulty in collecting sediments. One 
grab sample was collected from each of the 13 stations on the cap (Figure 2-4). Each grab. 

at the reference stations was subsampled for metals, polycyclic aromatic hydrocarbons 

(PAHs), and grain size and % total organic carbon. The grabs from the surface of the cap 
sediment were subsampled for metals and grain size. Sediment to be analyzed for metals and 
PAHs was placed in precleaned (acid-washed) glass jars. Sediment to be analyzed for grain 

size and % total organic carbon (TOC) was placed in plastic bags. Samples were kept cold 
(approximately 4° C) and delivered to the NED laboratory. 

2.4.1 Grain Size Analysis 

Physical analysis of sediments by the NED laboratory included visual classification, 

and grain size analysis (sieve and hydrometer) using ASTM Method D-422 (ASTM 1990; 

Table 2-2). Grain sizes were classified using the Wentworth (phi) scale: -2 to -1 phi for 
gravel, between -1 and +4 phi inclusive for sand, between +4 and +8 phi inclusive for silt, 

and greater than or equal to 9 phi for clay. Prior to initiating the grain size analysis, a 

subsample (approximately 5-20 g) was taken for total solids analysis for determination of 
moisture content. A sieve analysis was then performed in which the sample was separated 
into size fractions greater than 62.5 wm (<4 phi - sand and gravel), and less than or equal to 

62.5 um (=4 phi - silt and clay). The gravel/sand fraction was subdivided further by 
mechanically dry sieving it through a graded series of screens. The wet sieved and dry 
sieved fractions less than 62.5 um were combined for each sample. The silt/clay fraction 

was then subdivided using a pipet technique which utilizes the differential settling rates of 

particles of different sizes. 
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Table 2-2 

Summary of Laboratory Analytical Work, 1992 

EPA Test Method No. en eR Fe 

Pree a ne iu Sample Prenig, xuAmaljtical |? ints avai) 

ae Ee a re 

20 eR Te ere] 

Polynuclear Aromatic 

Hydrocarbons (PAHs) 3540 8270 GC/MS 

Total Organic Carbon 9060 Carbonaceous 
Analyzer 

STU BES evap velba 
GC/MS = Gas Chromatograph/Mass Spectrometer 
ICP = Inductively Coupled Argon Plasma Emission Spectrometry 

GFAA = Graphite Furnace Atomic Absorption 
CVAA = Cold Vapor Atomic Absorption 
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2.4.2 Total Organic Carbon 

Total organic carbon, a measurement of organic matter (both labile and refractory) in 

sediments, was measured using protocols described in the Environmental Protection Agency’s 
(EPA’s) Test Methods for Evaluating Solid Waste (SW-846) Method 9060 (USEPA 1986). 

Organic carbon in the samples was converted by the analyzer to carbon dioxide (CO,), which 
was subsequently measured by an infrared detector. The amount of CO, is directly 

proportional to the concentration of carbonaceous material in the sample. Inorganic forms of 

carbon (carbonate and bicarbonate) are not included as part of the reported total organic 

carbon value... 

Three PDS sediment samples from the reference areas were analyzed for TOC; results 
were accompanied by one method blank which was below detection (<0.1% TOC). In 

addition, eight EPA Standard Reference Material (SRM) sample results were submitted with 

the TOC samples. The recovery of TOC from these samples ranged from 91.2 to 103.5%, 
well within acceptable limits (80-120%). 

2.4.3 Metals and PAH Analysis 

Portland Disposal Site sediment samples were analyzed for a suite of eight trace 

metals as well as aluminum and iron. All metals were analyzed using standard SW-846 
procedures for metals analysis (Table 2-2; USEPA 1986). Sediment samples were digested 
using nitric acid in a microwave oven (Method 3051) except for mercury analysis (Method 

7471). Aluminum (Al), cadmium (Cd), chromium (Cr), copper (Cu), iron (Fe), nickel (Ni), 

and zinc (Zn) were analyzed by inductively coupled argon plasma emission 

spectrophotometry (ICP, Method 6010). Digestates can be heated in several stages allowing 
removal of unwanted matrix components. Analysis by ICP allows simultaneous or rapid 

sequential determination of many different metals. Atomic adsorption determinations are 

completed as single element analyses which allow for low detection limit thresholds. Arsenic 
(As) and lead (Pb) were analyzed using graphite furnace atomic adsorption techniques 

(GFAA), and mercury (Hg) was analyzed using cold vapor atomic adsorption (CVAA). 

The three PDS reference station samples were analyzed for polynuclear aromatic 

hydrocarbons (PAHs) using SW-846 Method 8270 (Table 2-1; USEPA 1986). This method 

determines the concentration of semivolatile organic compounds from a sample extract using 
a gas chromatograph with a mass spectrometer detector (GC/MS). Detection limits for PAH 

compounds were within limits recommended for the method. 

Each PAH sample was spiked with three system-monitoring or surrogate compounds 
(2-fluorobiphenyl, nitrobenzene-D,, and terphenyl-D,,) as a measure of accuracy. Surrogate 

samples are analyzed as a check on the laboratory’s ability to extract known concentrations 

of compounds not found normally in the sample. All PAH surrogate recoveries were within 

Monitoring Cruise at the Portland Disposal Site, July 1992 



acceptance limits except for high recoveries of terphenyl-D,, in all samples except the 

method blank.. The high surrogate recoveries were potentially caused by matrix interference. 

The acceptable recoveries of 2 out of 3 surrogate compounds indicate no laboratory 
extraction problem (USEPA 1988a). 

Specific QC samples for the PAH analyses included a method blank, a spiked sample, 
and a spiked duplicate sample. These results are discussed in the QA/QC section below 

(2.4.4). 

2.4.4 QA/QC 

Results submitted by the NED laboratory were found to be acceptable and supported 
by appropriate documentation. Sample data were evaluated using protocols developed by the 

EPA (USEPA 1988a, 1988b). Quality control checks from the NED laboratory consisted of 

method blanks, matrix spikes, duplicate samples, and laboratory control samples. Method 
blanks are laboratory QC samples processed with the samples but containing only reagents. 
Method blanks test for contamination which may have been contributed by the laboratory 

during sample preparation. Matrix spike sample analyses provide a measure of the efficiency 
and effectiveness of sample preparation and analysis procedures, in addition to an indication 
of how tightly a compound is bound to its matrix. Matrix spikes are also used to assess the 
accuracy of analytical measurements. Duplicate samples indicate variability in laboratory 
procedures and degrees of difference between individual samples. Duplicate blank spike and 

duplicate matrix spike samples were used to measure precision in laboratory procedures. 
Laboratory control samples used by the NED were EPA standard reference material (SRM) 
samples analyzed using identical procedures as with the samples. 

All samples submitted for metals analysis were extracted and analyzed within EPA 
recommended holding times, except for Hg samples which were extracted 32 days after 

collection and analyzed the following day. EPA guidelines suggest a maximum holding time 

of 28 days for Hg (USEPA 1988b). The Hg results were not qualified because of the short 
time delay and the refrigeration of the samples. Samples analyzed for PAHs, PCBs, and 

pesticides were extracted and analyzed within EPA recommended holding times (USEPA 
1988a). 

Method blanks were below detection for all metals except for Zn (13 ppm). All 

samples contained zinc in concentrations greater than 5 times the concentration detected in 

the method blank, so no qualifications were necessary (USEPA 1988b). The method blank 

samples for PAHs, PCBs, and pesticides were below the practical quantitation limit for all 

compounds. 

Spike and spike duplicate samples were analyzed as an evaluation of laboratory 
accuracy and precision. Duplicate spike samples were analyzed for all of the metals 
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analyzed in the PDS samples, two PAH compounds (acenaphthene and pyrene), total PCBs, 
and six pesticide compounds (lindane, heptachlor, aldrin, dieldrin, endrin, and 4,4'-DDT) 

using the same methods described above. All spike recoveries were within control limits 

except for low recoveries of endrin in both pesticide spike samples (51% and 55%; the 
acceptance range is 56-121%). Since four out of five pesticide recoveries were within 
control limits, the endrin results indicate no laboratory extraction problem. 

Precision was measured as a relative percent difference between the spike and spike 
duplicate results. Relative percent differences for all QC samples were within laboratory 
control limits, indicating acceptable sample precision. 
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3.0 RESULTS 

3.1 Bathymetry 

The Portland Disposal Site varies in depth from 42 to 64 m (Figure 3-1). The higher 

elevations are hard rock ridges with steep slopes that enclose more gently sloping sandy 
valleys. The ridges are located in the southwest corner of the site (minimum water depth of 
43 m), at the northern border of the site (minimum water depth of 45 m), and to the east 

(minimum water depth of 49 m). These ridges enclose two main valleys. One, centered at 

approximately 43°34.167’ N, 70°02.167’ W, trends northwest to southeast and has a 

maximum depth of 60 m. The other valley trends north to south in the center of the site and 
slopes to a maximum water depth of 64 m. 

The July 1992 bathymetric survey identified a well-defined mound just south of the 

buoy location. The mound is approximately 100 m in diameter and 7 m in height (minimum 
water depth 49 m; Figure 3-1). The location and shape of the mound appear to have 
remained unchanged since 1989 (Figure 3-2). 

A depth difference comparison between the January 1989 and the July 1992 
bathymetric surveys shows extensive areas of accumulation (Figure 3-3) and isolated areas of 
loss (Figure 3-4). Accumulations of 0.75 m and 1.0 m are located within a 300 m radius of 

the buoy location. Below 43°34.083’ N, another broad area of accumulation with similar 
values is seen. Large (>1 m) positive differences in depth between 1989 and 1992 occur in 
very localized areas and are marked by dense contour lines. Most areas of negative depth 
differences are localized around areas of steeply sloping ridges. Two areas of negative depth 
difference (southeast of 43°34.250’ N, 72°02.250’ W and northeast of 43°34.000’ N, 

70°01.750’ W) are located on the southwest slopes of ridges. 

3.2  REMOTS® 

The REMOTS® photographs from the 42 stations were analyzed for the presence of 
dredged material and a variety of parameters indicative of the health of the benthic 
environment. Previous REMOTS® surveys at PDS have been hampered by the hard rock 
bottom which can inhibit data collection (SAIC 1990). Because the general location of the 

dredged material was known in July, more usable images were collected from the disposal 
site than in January. Due to the rocky bottom, there were still difficulties in collecting data 

from the reference areas, and no data was obtained at 16 out of 39 stations. 

The January 1992 PDS REMOTS® survey outlined the dredged material boundary 
within 250 m of the disposal location (Figure 2-2). The REMOTS® stations in the present 

survey were chosen to repeat some of the dredged material stations surveyed in January and 

to further define the dredged material footprint by expanding the survey into ambient bottom. 

Monitoring Cruise at the Portland Disposal Site, July 1992 



(s1ajoul 
ul yIdap) 

7661 
Ang 

‘
a
S
 
jesodsiq 

puepiiog 
ay) JO W

e
y
 
dINoWIAYIeq 

p
o
n
o
O
D
 

‘“J-¢ 
s
a
n
s
 

0008/5 
:3t@25 

: 
e
v
e
l
 

M
.
S
Z
 

4.02 
M
 
.00'Z00Z 

M
 
.G2Z'Ze0Z 

e66r. 
A
T
N
£
 

p
u
e
t
j
u
o
d
 

N 
.00 

VEot¥ 

aiS 1VSOdSIG =~ 
= 

N
 
SZ 

Veoev 

joe] 2) Cc z s) y > D < 

M..0S'b00Z 
M SL'boOL 

M..00'2002 
m
e
a
n
 

Monitoring Cruise at the Portland Disposal Site, July 1992 



M7, 

(s
io
ja
ut
 

ul
 

yi
da
p)
 

63
6]
 

Ar
en
ue
s 

‘a
yI

g 
Je
so
ds
iq
 

pu
el
oO
g 

ay
) 

Jo
 

W
E
Y
 

oI
NO
WA
YI
EG
 

po
in
oj
uo
D 

=
 

*7
-¢
 

A
N
S
I
 

WO
Se
 

"10
 

01
0 

hO
0S
 

"10
 

02
0 

RO
SL
10
 

0
1
0
 

h0
00
"c
O 

02
0 

KO
S2
“c
O 

0
1
0
 

hO
0S
"c
O 

0/
0 

: 
S
5
1
4
 

OG
Y 

ij
 

Go
g 

00
5 

0 
a
 

s
—
—
 

g
h
 

mic
e 

f 
je 

+ 
+ 

N 
wr
e.
 

A
i
 

a)
 

AYVONNOE ALIS IvSOasia 

N0
00
"v
E 

Ev
 

-|
- 

te
 

ED
. 

5 

AYWONNOE SIS TwSOdsia 

-w
ei

ee
r 

-|
- 

i
 

a
p
e
 

Wa 
P
E
L
O
P
I
L
N
 

A
G
 

WO
S2
50
 

02
0 

W0
08

 
"5

0 
02
0 

WO
SL
'1
0 

01
0 

h0
00
'2
0 

0/
0 

Monitoring Cruise at the Portland Disposal Site, July 1992 



AyjaurAyjeq 
aug 

jesodsiq 
puepyiodg 

Z661 
PUB 

686] 
JO 

UOsIIedUIOD 
oY) 

UO 
paseq 

(SID}aUI 
UT) WRYD 

INOJUOD 
aoUaIOIJIP 

d
a
p
 
SATISOg 

Q
O
O
B
/
F
 

‘
3
f
e
2
S
 

533m M.SLZ 4002 M .00'2.0Z M .S@'%o02 

6861 
02 

J3tP 
U
Z
d
a
p
 

+ 

e
6
6
t
 

A
t
n
€
 

p
u
e
t
z
u
o
d
 

N 
.SC 

vEoey 
+
-
 

M.
.0
S'
40
0Z
 

M
S
Z
 

40
02

 
M
 

.0
0'
20
02
 

M
.
S
2
2
0
0
Z
 

if
s 

Se
tt
ee
. 

BSS 
E
I
S
 

o
f
 

[ 
is
 

[i
oe
 

"€-€ J
i
n
d
 

N 
.00 

V
E
E
P
 

N 
SC veoty 

Monitoring Cruise at the Portland Disposal Site, July 1992 



AnawiAyyeq 
ays 

jesodsiq 
pueyjo0g 

7661 
P
U
 
6
8
6
 
JO 

UOSIIedUIOD 
dy) UO 

paseq 
(SJ9}9N 

UI) WeYD 
INOWUOD 

doUaIaJJIP 
d
a
p
 
aaNeSaN 

*p-E 
V
A
N
S
I
 

O
O
O
B
/
F
 

:
a
t
e
2
s
 su
0a

m 
M
S
Z
 

+0
02

 
M
 

.0
0'

20
02

 

6865 
uel 

ystP 
uZdap— 

e
6
6
t
 

A
t
n
€
 

p
u
e
t
z
u
o
0
d
 

N 
SC 

veoey 

S
3
8
 

q a
 

ef) 
~
 

a
a
 

0
-
8
6
2
 

M.0S't.02 
M
.
S
Z
 
4.02 

M
 
.00°2.02 

M
 

.S2 
2002 

tr 

N
 
00 

V
E
E
P
 

N 
SZ 

poole 

M
 
.S@'eo02 

Monitoring Cruise at the Portland Disposal Site, July 1992 



20 

Twenty REMOTS® stations were surveyed in both January and July. In July, 
fourteen remained dredged material, four remained ambient sediment, one (B2) was ambient 

and became covered with dredged material, and one (G2) was ambient in January, but the 

camera did not penetrate the sediment in July (Figure 3-5). In general, penetration depths 
were shallower for ambient sediment than dredged material. 

In January, the dredged material boundary was undefined at the north central point 

and to the east and south. REMOTS® Station EO was surveyed in July, and dredged material 

was detected, extending the undefined boundary to the north. Stations J3, J5, K4, and J6 
were chosen in July to determine the extent of the dredged material boundary to the east. 

Ambient sediment was detected at these stations and more clearly defined the eastern 

boundary of the dredged material. Additional stations to the south (J8, D9, F9, 19, B10, 
E10, H10, J10, C11, K11, E12, and G12) all exhibited dredged material, leaving the 

southern boundary undefined. These stations are near the location of the disposal buoy from 

1979 to 1984 (43°34.110’ N, 70°01.910’ W). Stations K9, M9, I7, and N10 were water or 

surface photos, providing no clear information. 

Parameters that indicate the health of the benthic environment in the REMOTS® 
photographs include the Redox Potential Discontinuity (RPD) depth and the successional 
stage. The multiparameter REMOTS® Organism-Sediment Index (OSI) is used to 

characterize habitat disturbance. The parameters used to calculate the OSI values are the 
mean apparent RPD depth, the presence of methane or low dissolved oxygen, and the 
successional stage (Parker and Revelas 1989). 

RPD values at PDS in July ranged from 0 to 3.28 cm (Figure 3-6). Most RPD values 
(21 stations) were between 1.5 and 3.4 cm. Seventeen stations on the disposal site had 

indeterminate values due to condensation on the camera lens. At the reference stations where 

data was collected (23 stations), 17 stations had RPDs between 1.5 and 3.4 cm (Figure 3-7). 

At PDS, 18 out of 42 REMOTS® stations had indeterminate successional stage values 

due to condensation on the camera lens. Where the successional stage could be determined, 

21 out of 24 stations had Stage III organisms (Figure 3-8). Stage I organisms were found at 
three stations: El, F3, and F9. At the reference stations, Stage III seres were found at 17 
out of 23 stations. Stage I taxa were found at SREF stations 200E and 300E. Three stations 

were indeterminate. 

OSI values at PDS ranged from 3 to 9.5. Since the OSI value is dependent on the 

RPD and successional stage values, as well as other factors, 19 stations at the disposal site 
were indeterminate (Figure 3-9). Of the remaining 23 stations, five had OSIs less than +6, 

indicating areas that were stressed. At the reference areas, OSIs at two out of 23 stations 
were indeterminate, three were below +6, and the remainder ranged from six to 11. The 
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lower values (4, 3, and 4) were all located at SREF. Stations at SEREF had very high OSI 

values with four stations having a +11 OSI value. 

3.3. Sediment Density 

Density of the upper sediment surface was calculated from the 24 kHz survey 

conducted concurrent with the bathymetric survey. The software calculated density values 

from the acoustic return every 20 seconds along the survey track. Density values ranged 

from 1.2 (clay) to 1.7 g-cc’' (sand) (Figure 3-10). The highest sediment densities, greater 

than 1.6 g-cc”', were all located: in water depths shallower than 54 m. The apex of the 

disposal mound had a density of 1.5 to 1.6g-cc’. The less dense material (~1.4 g-cc’ ) was 

concentrated in the deeper areas, although the results were somewhat patchy. The patchiness 

of the data over a large area required a high degree of smoothing during the processing of 
the data, which tended to decrease the ability to identify specific features. The variability in 

the acoustic reflection also was a function of the heterogeneity of dredged material; the 

acoustic reflection of the 24 kHz is affected by differences in porosity, surface "roughness", 

and grain size, among other factors. 

3.4 Sediment Grain Size and Chemistry 

3.4.1 Grain Size and Total Organic Carbon 

The major mode of the grain size in samples from PDS and reference stations ranged 
from gravel to clay (Table 3-1). Sediments at the reference stations were medium brown 
silty sand with gravel at EREF and SREF, and medium to dark brown silty clay at SEREF. 

At EREF and SREF, the sediment was mostly gravel (18 and 22%) and fine sand (38 and 

33%). At SEREF, 51% of the samples were silt, and 39% were clay. At the disposal site, 
the sediments ranged from light grey clay at F3 to poorly graded gravel at F7. Most of the 

disposal site stations contained more than 50% silt/clay (BS, B7, C3, D5, D7, El, F3, F5, 

G3, H5, and H7). Stations with coarser grained sediments included E3 (65% fine sand) and 

F7 (60% gravel). In addition to grain size, the sediment descriptions note shell fragments at 
F7 and H7, and some grass at B5. 

Total organic carbon was measured at the three reference areas as part of the baseline 

chemistry data. Average TOC values were lowest at EREF (0.60%) and highest at SEREF 

(1.3%) (Table 3-2). 

Monitoring Cruise at the Portland Disposal Site, July 1992 
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Table 3-1 

Sediment Grain Size Analyses for Reference Stations and Cap Stations 
at the Portland Disposal Site, July 1992 

Dark grey silty clay Dark grey silty clay Dark grey silty clay Dark grey lean clay 

Description with sand and some with sand with sand 

grass 

Grain Size Analysis 

% Gravel 

(<-1 phi) 

% Coarse Sand 

(-1 to 1 phi) 

% Medium Sand 

(1 to 2 phi) 

% Fine Sand 

(2 to 4 phi) 

% Silt 

(4 to 8 phi) 

% Clay 

(28 phi) 

Dark grey sandy Dark grey sandy Dark grey silty Light grey lean clay 

Description silty clay silty clay clayey sand 

Grain Size Analysis 

% Gravel 

(<-1 phi) 

% Coarse Sand 

(-1 to 1 phi) 

% Medium Sand 

(1 to 2 phi) 

% Fine Sand 

(2 to 4 phi) 

% Silt 

(4 to 8 phi) 

% Clay 

(28 phi) 

Monitoring Cruise at the Portland Disposal Site, July 1992 



Sandy grey silty clay 

Description with shell fragments 

Grain Size Analysis 

% Gravel 

(<-1 phi) 

% Coarse Sand 

(-1 to 1 phi) 

Table 3-1 (cont.) 

Dark grey poorly 

graded gravel with 

silt and sand 

% Fine Sand 

(2 to 4 phi) 

% Silt 

(4 to 8 phi) 

% Clay 

Dark grey sandy silt 

with some shell 

fragments 

Description 

Grain Size Analysis 

% Gravel 

(<-1 phi) 

% Coarse Sand 

(-1 to 1 phi) 

% Medium Sand 

(1 to 2 phi) 

% Fine Sand 

(2 to 4 phi) 

% Silt 

(4 to 8 phi) 

% Clay 
(28 phi) 

Black sandy silty 

clay 

Medium to dark 

brown silty clay 

% Medium Sand 

(1 to 2 phi) 

Monitoring Cruise at the Portland Disposal Site, July 1992 



Table 3-2 

Total Organic Carbon Values at the Portland Disposal Site Reference Areas 

3.4.2 Metals and PAHs 

Reference station samples and samples from the surface of the cap were analyzed for 
metals and PAHs. Non-normalized metals values are presented in Table 3-3. In general, 

cap station values are within the ranges found at the reference stations. Cap stations D7, F7, 
and H5 do have metal values above those at the reference stations, with some exceptions. 

Mercury is higher than the highest measured reference value (0.087 ppm at SEREF) in all 
but three of the stations measured (D5, E3, and F3) at levels ranging from 0.089 to 
0.72 ppm. All of these values, however, are in the "low" category defined by the New 

England River Basins Commission (NERBC; NERBC 1980) for Maine (<0.5 ppm) except 
for the value measured at H5 (0.72 ppm). Station F7 has the greater number of metals 
values that are above the highest reference value (As, Cr, Cu, Pb, Hg, Ni); all of the metals 

concentrations at this station are within the "low" NERBC category except for As (29 ppm), 
Cr (120 ppm), and Ni (95 ppm). Arsenic and Ni, as measured at F7, are in the "high" 
NERBC category for Maine (>22 ppm for As, >92 ppm for Ni), and in the "moderate" 
category for Cr (112-513 ppm). Four metals results at H5 are elevated above reference 

values (Cu, Pb, Hg, and Zn); Cu is in the "low" NERBC category, while Pb, Hg, and Zn 

are within the "moderate" category. Other than F7 and H5, there are several measured 

values that are slightly elevated relative to reference values including Cr at D5, Cu at D5 and 

D7, Pb at B7, D7, F5, and H7, and Ni at D5; all of these values are within the "low" 

NERBC categories (NERBC 1980). 

All results were then normalized to the percent silt/clay. For stations with gravel 

(F7, EREF, and SREF), the gravel was removed before the sample was homogenized for 

Monitoring Cruise at the Portland Disposal Site, July 1992 
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chemical analysis. Therefore, the results for these stations were normalized to the percent 
silt/clay in the fraction of the sample that was analyzed (F7=15%, EREF=20%, 
SREF=21%). Results from normalization of samples with <20% fine-grained material 
should be treated with caution as artificially inflated values can result (NOAA 1991). 

The normalized results for metals analysis for both cap sediments and the reference 

stations are listed in Table 3-4. There are fewer normalized values that are above the 
maximum normalized reference values, especially for Hg. Again, the significantly elevated 
values are concentrated in Stations F7 (As, Cr, Cu, Pb, Ni, and Zn) and H5 (Cu, Pb, and 

Zn). The number of elevated normalized values at F7 is partially a function of 

normalization, where the data are normalized to a very small fraction of fine grained 

sediment. Both F7 and HS are located along the southern edge of the sampled cap stations 

(Figures 3-11, 3-12, and 3-13). 

PAHs were analyzed at the reference areas as part of the baseline chemistry survey. 

The total Low Molecular Weight (LMW) and High Molecular Weight (HMW) PAHs, not 

including values below detection, are listed for each reference area. SEREF had the lowest 

values for total LMW and HMW PAHs, and SREF had the highest values. The results for 

all replicates at each reference area are listed in Table 3-5. 

Monitoring Cruise at the Portland Disposal Site, July 1992 



ral | 

¢70 

900°0 

9S°0 

Sp 90e 
£70 Sv'0 

100 

60°0 
v6 1b 

(4) 

6le 8b°0 
0100 

881 

67 0b 

Lot 

08°0 

00°0 610 CE 

C9E 69 

cel L770 

100°0 

70 

€9°€Le 

vl0 Lv0 

10:0 

L0°0 

L9°67E 
16 

0L'9 oe'9 
610°0 

Ore 
00°0+I 

oe! 00°8 

£0'0> 00°7 

00°L79 

SI 

9¢'0 
c00°0 

9L0 

bP 

vbr £€'0 690 

c0'0> 

610 

SB 

Ise 
vs 

L8°0 

L470 

f700'0 

810 

bb 
pre 

f
o
 

Is'0 

£0°0> 

oro 

L9°99¢ 

tel Le0 

£900°0 

£€0 

fe 
ees 

{020 

0L'0 

90'0> 

910 

bb 
pps 

06 Te 7 Ls'0 

€00'0 

9¢'0 

vILSp 

£70 08°0 

10°0> 

10 
00° 00r 

Se 

bb pre 
fe10 

$50 

£0'0> 
110 

9s sce 

091 620 

¢00°0 

88°0 

ve 
ole 

8£°0 

1r'0 

¥0'0> 

c10 

a
6
 

8S 

“UONDa}ap 
MOIq 

SANjeA 
Jo asnedaq 

pajejnsjed 
jou 

ues, 
= 

(
O
d
)
 

Wun] 
UOHeoyHUeNb 

jeonoesd 
ay 

MOfaq 
Ing 

WWI] 
UONDa}ep 

yUSWINIYSUI 
ay) 

BAOge 
:anjea 

payewWysy 
= 

601 9r'0 

700'0 

(810 

Of 
IPT 

0£'0 
9L'0 

z0'0> 60°0 96°9E€ 

26 

cst 
{9v'0 

£c00'°0 

tv'0 

00°008 
f0¢'0 

Sol 

Il0> Te0 

00°0Lb 
06°0 ¥c0 

c00°0 
£70 

69° 

182 

170 

8¢°0 

£0'0> 

60°0 
8I°L6l 

CL 

oUuIZ 149IN Aind12jJq pea] 

uol] 

jaddoa 

winiwo1y9 winiwiped 

o1uasiy 

winuiwiny Aepo/is % 

Baly 
20Uud1Ijoy 

1
0
 

6
1
0
 

]249!IN 

1
0
0
'
0
 

Aind13jN 

9
7
0
 

peo] 

cS 6
0
€
 

uoly 1Z'0 
j
a
d
d
o
z
 

cv'0 

€
0
'
0
>
 

60°0 

OI 
8
t
z
 

$8 
Avja/iis 

%
 

winiwoiy9 

wniwiped auasiy 

wNuUIWN|y 

Se
al
y 

JU
aI
aJ
ay
 

pu
e 

SU
OT

IL
IS

 
aJ

I¢
 

[e
sO
ds
Iq
 

pU
uL
[W
Og
 

oY
) 

10
} 

sa
sk
je
uy
 

[e
Ia

J 
P2

ZI
[e

UL
IO

N 

b-€ Fe L 

‘yygiam 
Aap widd 

[je ose 
s
u
p
 

* f 

Monitoring Cruise at the Portland Disposal Site, July 1992 



34 

L 

76
61

 
An
g 

‘a
ig
 

je
so
ds
iq
 

pu
ep
io
g 

ay
) 

ye
 

sj
uo
ur
pa
s 

ao
e}
In
s 

UI
 

SA
N[
VA
 

DU
IZ
 

Pe
ZI

[e
UL

IO
N 

“T
[]
-¢
 

an
si
q 

N,OO'EE DED N.0O'VEoED pares OS PEED 

ju
ne

se
 

 
L
H
O
I
S
M
 

A
Y
G
 

(W
dd
) 

S
A
N
I
V
A
 

ON
IZ

 
G
A
Z
I
I
V
W
Y
O
N
 

C6
6L
 

A
I
N
F
 

“A
LI
S 

T
W
S
O
d
S
I
G
 

G
N
V
1
L
Y
H
O
d
 

Monitoring Cruise at the Portland Disposal Site, July 1992 



35 

76
61
 

An
g 

‘a
ig

 
je

so
ds

ig
 

pu
ei
og
 

ay
} 

3 
sJ

UO
UT

Ip
as

 
dd
eJ
IN
S 

UI
 

So
N[

eA
 

Pe
a]

 
Po
ZI
[e
UL
IO
N 

*Z
J-
¢ 

aa
Nd

Iq
 

As
ep

un
og

 
ei

s 
je

so
ds

iq
 

L
H
D
I
S
M
 

AY
G 

(W
dd
) 

S
3
N
I
V
A
 

GV
31
 

G
A
Z
I
M
V
A
W
Y
O
N
 

C6
6L
 

AI
NG
 

‘A
LI
S 

I
W
S
O
d
S
I
G
 

G
N
V
1
L
H
O
d
 

£4.u0neIS 
» 

Monitoring Cruise at the Portland Disposal Site, July 1992 



C661 

24 
UONEIS 

» 

Ajng 
‘avg 

jesodsiq 
puepiog 

ay) 
1e sjUaUIpas 

soeJINs 
UI sonjeA 

Joddos 
pezijeuLION 

“ET-¢ 
aaNnsIy i N,OO'PEoEY N.0S VEoEV 

L
H
D
I
S
M
 

A
Y
G
 

(W
dd

) 
S
S
N
I
V
A
 

Ya
dd

O0
9 

G
A
Z
I
N
V
N
Y
O
N
 

C6
6L

 
AI

NE
 

‘J
LI

S 
I
W
S
O
d
S
I
G
 

G
N
V
I
L
Y
O
d
 

Monitoring Cruise at the Portland Disposal Site, July 1992 



37 

“A
ej

aA
yi

s 
%
 

0}
 

po
zi
ye
ws
ou
 

qd
d 

|e
 

as
e 

sy
uE

 

‘uON}9a}ap 
MOjaq 

SaNjeA 
JO asnedaq 

payejnsfed 
jou 

U
I
]
 

i 
* 

*(WOd) Ww] UONesTyNHUENb pesioeId at Mojaq ING WU] UONDa)ap JUaWINsSU! at) 2AOgE :anyea poyewns| 

SHVd MWH 110. 

auaiXd(po-¢‘z‘ | ouapul 

auajArad(1‘y‘3)ozuaq 

i} 
= 

auaoeljue(y‘e)ozZuaqip 

aua1Ad(e)ozuaq 

auatpueION (4)ozZuaq auaueJON|j(q)ozuaq 

auasAlys 

auaoeIyjue(e)OzZu3aq 

auaskd 

auayuesony 

IslaA JejNIIjOW YstH| 
SHVd MW'T [P10 

ss 

0> 

0s 

0> 

i 

L910> 

i 

ausseIyUe 

{ 
S61 

Amt 

i 

i 

€£'0 

; 

i 

“‘auastpueuayd 

ss'0> 0s'0> i L91'0> : auaonyy 

ss0> 0s 0> i L9I'0> 1 auapydeuase 
ss a> 0s'0> i Lo1'0> i auayAuydeuace 

ss0> 

0s 

0> 

1 

LoI'0> 

i 

auajeysdeu 

|Ayjaul-Z 

f 
160 

{ 
420 

i 

i 

Lol 

0> 

i 

" 

i 

j 

ouajeudeu 

WsI9A\ 
JejNIajOWy 

M
O
T
 

| 
[
=
 
2
 3
 

e
e
 
e
a
e
 

e
e
 
e
e
 

(A
ej
IA
IS
 

%1
Z)

 
A
U
S
 

(A
e}
SA
II
S 

% 
06
) 

(
A
e
s
 

%0
7%
) 

AT
Ya
 

(
S
H
V
d
)
 

su
oq

ie
s0

i1
pA

yy
 

M
N
B
W
O
I
Y
 

I
A
I
A
J
O
g
 

10
J 

si
jn

sa
y 

aj
dw
ui
eg
 

yu
au

Np
ag

 
va

ry
 

ao
Ua
Ia
Ja
y 

ON
G 

[e
so
ds
iq
 

pu
L]

WO
g 

po
ZI

|e
UL

IO
N 

S-
€ 

9
4
2
1
 

Monitoring Cruise at the Portland Disposal Site, July 1992 



38 

4.0 DISCUSSION 

The July 1992 bathymetry at PDS showed a mound at the same location as the 

January 1989 survey (Figure 3-1, 3-2). The depth difference comparison of these two 
surveys (Figure 3-3) indicated an accumulation of 1 m about 25 m east of the 1992 buoy. 
Below 43°34.100’ N, another broad area of accumulation is also seen. Negative depth 

differences between 1989 and 1992 (Figure 3-4) are clustered along steep slopes. These are 
most likely caused by surveying lane offsets over steeply sloping hard rock ridges (Germano 

et al. 1993). The extensive areas of dredged material accumulation are not on the steep 
slopes and are therefore not affected by lane offsets. 

The pattern of sediment accumulation at PDS between January 1989 and June 1992 

must be viewed in conjunction with the positions recorded in the barge logs for disposal _ 
locations. From January 1989 to November 1990, 21 barge loads of material were recorded 

as being released within 400’ of the buoy (43°34.270' N, 70°01.968’ W). During this time, 
one barge load was recorded with a disposal position of 43°34.100’ N, 70°1.900’ W. In 
March and April 1991, 17 barge loads of material were again released within 200’ of that 
point. The release areas around these disposal points are shown in Figure 4-1. The disposal 

position at 43°34.100’ N was the location of the US Coast Guard deployed buoy prior to 
1985. Since that time, navigational charts and the US Coast Guard light list continue to 

denote a buoy at that location. Reported disposal points for the contaminated project 

material released from October to December 1991, and the cap material released from 

January to June 1992, are also indicated on Figure 4-1. Most of the contaminated project 
material was released just north of the buoy location; one barge load on November 8, 1991 
was released at 43°34.100’ N, 70°01.900’ W. Cap material was released at various points 
over the project mound. However, three barge loads were released to the east of the project 

area. These barge loads were released at a buoy location that was recorded by vessels in the 
area on January 30, 1992 (Figure 4-2). 

The disposal locations for the material released in 1989/1990 and for the USCG 
Capping project correspond to the areas of accumulation between the 1989 and 1992 surveys 

(Figure 4-1). There is no apparent accumulation at the release point recorded for the spring 

of 1991, but there is accumulation approximately 100 m to the south. The July REMOTS® 
survey detected dredged material around the designated disposal area as well as to the south. 

The material detected along the southern edge of the deposit may have been a thin layer 
deposited since 1989 (and therefore undetectable to bathymetric surveys), but it may also 
have been material that was released prior to 1989 that is still visible in REMOTS® sediment 

profile photographs. i 

The silt/clay material from the USCG project that was unsuitable for unconfined open 
water disposal was capped with cleaner silt/clay material as well as with sand from the 
Northeast Petroleum project. The concurrent release of these two types of cap material made 

Monitoring Cruise at the Portland Disposal Site, July 1992 



PORTLAND DISPOSAL SITE % = Seaman Sampling Station 
DISPOSAL POINTS Copier aterial 

43°34.25° N 

43°34.00° N 

Meters 

70°02.00° W 70°01.75° W 

Figure 4-1. Barge disposal release points at the Portland Disposal Site, October 1991 to 
June 1992 
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%* = Sediment Sampling Stations 
A = Contaminated Matenal Disposal Point 

PORTLAND DISPOSAL SITE 0 = Cap Material Disposal Point 
——_ — =— —— = Dredged Material Boundary Delineated by REMOTS® 

OD 
Reported Buoy 

; Location 3/29/92 

Reported Buoy 
Location 1/30/92 

43°34.00° N 

Figure 4-2. Accumulation of sediment, distribution of dredged material, and barge release 

locations at the Portland Disposal Site between January 1989 and June 1992 
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it impossible to differentiate between the cap and the disposal mound based on grain size or 

density. The 24 kHz survey of sediment density did not differentiate between the cap material 

and other dredged material. 

The acoustic sediment density survey showed that, in general, the higher density 

sediment (coarser grain size) was concentrated in water depths shallower than 54 m, and the 

lower density sediment (silt and clay) was concentrated in the deepest areas. This overall 

pattern indicates that potentially the finer-grained materials are settling in the deepest areas of 
the site. The patchy data, however, prevented a conclusive identification of the project 

dredged material, and the smoothing of the data tended to inhibit the identification of smaller 

features related to dredged material disposal. The patchiness was due, in part, to the 
variability due to rapidly changing slopes in the survey area (as in bathymetry), and the 
heterogeneity of dredged material and, in particular, of the cap material that was being 
mapped. Finally, the acoustic method of characterizing bottom sediment is still being refined; 

the strength of the bottom reflection is a function of the acoustic impedance contrast between . 

the water column and the bottom sediments and is, in theory, directly related to sediment: 
density. More recent work has shown, however, that the strength of the return is also affected 
by such sediment properties as porosity, surface "roughness" (particularly a problem with 

heterogeneous dredged material), and grain size, among other factors (LeBlanc et al. 1992). 

A capping project is designed to isolate contaminants in the dredged material by 

covering the dredged material with cleaner sediment which may have contaminant 

concentrations comparable to, or somewhat greater than, reference. Reference data collected 

at the PDS were compared to ambient sediment chemistry values (metals and PAHs) as 

measured by the NOAA National Status and Trends Program in two areas near PDS: Casco 
Bay (CSC) and Stover Point (MSSP). Metals and PAH data normalized to silt/clay were 

collected from 1984 to 1986 for CSC and in 1988 for MSSP (Table 4-1). 

Mean metals values for the three PDS reference areas (Table 3-4) are within the ranges 

for the NS&T stations. Based on the average concentrations of metals in the NS&T stations 

and at the reference areas, it appears that the reference areas chosen for PDS are representative 

of the ambient sediment in the Gulf of Maine. The total LMW and HMW PAHs at reference 

areas EREF and SEREF (Table 3-5) are below the average total PAH values found at the 

NS&T stations. At reference area SREF, the total HMW PAHs were 11.00 ppb compared to 
9.90 ppb at MSSP. The total LMW PAHs at SREF, 2.39, was within the ranges found at the 

NS&T stations. 

Given that the reference areas appear to be representative of the area, metals 

concentrations from samples taken on the cap (Table 3-4) can be compared to the reference 

areas. In general, all stations on the cap except for F7 and HS had normalized metals values 

within the ranges found at the reference areas, indicating that the cap has effectively isolated 

Monitoring Cruise at the Portland Disposal Site, July 1992 
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the contaminants from the underlying material. A few measured non-normalized values fell 

within the "moderate" or "high" values for Maine as defined by the NERBC (NERBC 1980) 

at Stations F7 and H5. Plotting normalized values of three metals (Figures 3-11 through 3- 
13) showed that the highest values are concentrated in the southeastern portion of the 

surveyed area. Although the effect of normalization using a small value for the fine-grained 
fraction at Station F7 contributes to the elevation of normalized metal concentrations there, 

the elevation at that station and Station H5 warrants closer inspection. The variability of the 
metals data could be a function of variability within the cap material itself, or of variability 
within historical dredged material placed prior to the capping project at the 1984 buoy 

location. Either of these hypotheses are possible; metal levels at F7 and H5 are within the 
Tange of samples collected in the cap material except for As, Cr, and Ni. Because F7 and 
H5 are not located near the center of disposal, however, it is possible that no project material 
was placed at these stations and that the metals concentrations are a result of historical 

disposal. It is unlikely that the samples were collected in uncapped Coast Guard material, 
because in samples collected from Coast Guard material prior to dredging, the entire suite of 
metals had much higher concentrations than measured in F7 and H5. As a reasonable 

management precaution, however, additional sediment from future projects should be 
directed to the 1984 buoy location where a small quantity (625 m*) of contaminated material 

may have been disposed. 
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5.0 CONCLUSIONS 

The July 1992 monitoring survey at PDS succeeded in further delineating the dredged 
material within the site boundaries. Two apparent disposal mounds were found by - 

comparing the 1989 and the 1992 bathymetric surveys, one representing the capped mound 
around the 1989/1992 buoy location and one to the south nearer the 1984 buoy location, an 

area that received material after 1989. Dredged material distribution, as detected by the 

REMOTS® sediment-profile survey, includes these two areas of accumulation and extends 
over a broad area to the south as well. The distribution of dredged material in the 
REMOTS® photographs may reflect historical (pre-1989) dredged material as well as material 
released between 1989 and 1992 that was not thick enough to be detected acoustically. 

The 24 kHz survey was not effective in distinguishing the cap material. The 

heterogeneity of the cap, a mix of coarse and fine-grained sediment, resulted in patchy data 
over a large area. The high degree of smoothing necessary during data processing decreased 
the ability to identify specific features in this data set. The "density" as measured by the 
system is only related to the strength of the acoustic signal. Recent evidence that other 

factors may influence signal strength (i.e, surface roughness, porosity) make the attempt to 
distinguish the cap material by this method alone even more difficult. 

The effectiveness of the cap in isolating contaminants was determined by examining 
the sediment chemistry values and the benthic biology. Normalized sediment chemistry 

results from samples on the cap, with the exception of stations F7 and H5, show metals and 
PAH values within the ranges found in the ambient sediment at the reference areas. Further, 
these values were generally similar to or lower than values measured in cap material prior to 
dredging. The location of F7, near the site of the 1984 buoy where a small volume (625 m°) 
of contaminated material was disposed, suggests that additional cap material should be placed 
there as a precautionary measure. Stage III organisms were prevalent on the cap, indicating 

that the benthic environment on the cap is healthy and that the cap material has most likely 
isolated contaminated material from the sediment/water interface. 
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