
Testing Dredged Material and Disposal Options

1. Background on sediment 
testing requirements and 
details on Searsportdetails on Searsport 
sediment testing and 
comparisons with other 
sitessites

2. Overlap of this project 
with the mercurywith the mercury 
contamination in the bay

3. Background on the 
selection of a disposal 
site for the proposed 
project
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What type of sediment testing is required by law for 
dredged material disposal in Penobscot Bay?

• testing must provide data to 
allow assessment of compliance 

ith S ti 404(b)(1) f thwith Section 404(b)(1) of the 
Clean Water Act
• National guidance manualNational guidance manual
• Regional guidance manual 
provides New England specific 
information
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• guidance provides 
details on a tiered 
testing approach
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…and more detail
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…and more detail
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Step 1 – gather existing 
informationinformation
• map horizontal and vertical 
boundaries of proposed 
project
• map surrounding depths and 
currentscurrents
• record of previous dredging
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Step 1 – gather existing 
information (continued)information (continued)
• shoreline development and 
urban/agricultural runoff 
potential
• industrial/municipal discharges
• spills and hazardous waste 
sites
• biological resources• biological resources
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Step 2 – make a plan for 
sediment samplingsediment sampling
• define the list of analyses for 
the sediment samples
• define any distinct areas of the 
project for separate samples
• select how deep the samples 
will be collected from

• physical properties (grain size, geotechnical)
• metals (arsenic, cadmium, chromium, copper, 
lead, mercury, nickel, zinc)
• organics (PAHs PCBs pesticides)
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Step 2 – make a plan for 
sediment samplingsediment sampling
• define the list of chemicals 
samples will be analyzed for 
• define any distinct areas of the 
project for separate samples
• select how deep the samples 
will be collected from
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Step 2 – make a plan for 
sediment samplingsediment sampling
• define the list of analyses for 
the sediment samples
• define any distinct areas of the 
project for separate samples
• select how deep the samples 
will be collected from
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Chemistry Background Information

“Contaminant” has a clear definition
Contaminant – [from Inland Testing Manual] – A chemical or biological substance in a form that can be
incorporated into, onto or be ingested by and that harms aquatic organisms, consumers of aquatic organisms, or users of the 
aquatic environment, and includes but is not limited to the substances on the 307(a) (1) list of toxic pollutants promulgated on
J 31 1978 (43 FR 4109) N t t i t th t t l h i t h i ll f d t ll t t b t th

Contaminant  has a clear definition…

January 31, 1978 (43 FR 4109).  Note: a contaminant that causes actual harm is technically referred to as a pollutant, but the 
regulatory definition of a “pollutant” is in the Guidelines is different, reflecting the intent of the Clean Water Act.

Contaminant – anything that you (or an organism) can ingest, 
inhale, or absorb that causes harm

“Contaminated”  and “toxic” do not have a specific definition in 
environmental science so we compare the measuredenvironmental science, so we compare the measured 
concentrations with known levels and qualify the term: e.g.
“contaminated above the required cleanup level”
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Example Concentration Comparison

PCB ( l hl i t d bi h l )PCBs (polychlorinated biphenyls)

pre-
industrialization

background 
today

chronic 
toxicity

acute 
toxicity

0
Relative 

concentration 
level
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Example Concentration Comparison

A iArsenic

pre-
industrialization

background 
today

chronic 
toxicity

acute 
toxicity

to to
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Geology-Sampling Design Background Information

Conceptual cross section prior to port developmentp p p p

water

glacial 
marinemarine 
sediment

bedrockbedrock
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Geology-Sampling Design Background Information

Conceptual cross section – planned initial channelp p

water

glacial 
marine a e
sediment

bedrock
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Geology-Sampling Design Background Information

Dredging to project depth or slightly belowg g p j p g y

water

glacial 
marine a e
sediment

bedrock
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Geology-Sampling Design Background Information

Completed channel

1964 d d i f
water

1964 dredging of 
Searsport Harbor 
removed ~500,000 
cubic yards

glacial 
marine 

cubic yards, 
deepening to 35 ft

a e
sediment

bedrock
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Geology-Sampling Design Background Information
Completed channel within initial deposition of maintenance material

water

glacial 
marine a e
sediment

bedrock
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Geology-Sampling Design Background Information

Present day channel condition with proposed deepening

Proposed project to deepen from 35 ft to 40 ft

water ~37,000 
cubic yards 
maintenance

~892,000 
cubic yards 

glacial 
marine 

maintenance 
material

improvement 
material

a e
sediment

bedrock
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Geology-Sampling Design 
Background Information

Collection of cores for 
laboratory chemistry 
analysesanalyses

water
target material 
deposited since last 
dredged

glacial 
marine 
sediment

bedrock
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Step 2 – make a plan for 
sediment samplingsediment sampling
• define the list of chemicals 
samples will be analyzed for 
• define any distinct areas of the 
project for separate samples
• select how deep the samples 
will be collected from

• coring locations selected in 
each of the general areasg
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Step 3 – Collect sediment samples
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Step 3 – Collect sediment samples at the dredge site 
and the potential disposal sites

push core 
sampling with 
clear interface 
between layers
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Step 3 – Collect sediment samples at the dredge site 
and the potential disposal sitesp p

vibracore sampling 
in deeper water or 
with deeper corewith deeper core 
requirement
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Step 4 – process the cores
• cut the core liner and split the coresp
• inspect/log the cores and subsample for physical analyses
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Step 5 – Composite or group samples for chemistry analysis
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Step 5 – Submit samples to lab for analyses
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Step 6 – Compare the lab measured chemistry concentrations 
with existing standards to determine if the material is suitable 
or if additional testing is required
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Step 5 – Chemistry analysis results

ER-L ER-M Belfast Penob. Rockland

-Effects range-low and effects range-median from 
Long et al. 1995
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-Data are actual values, scale bars are approximate



Step 5 – Chemistry analysis results PCBs (ug/kg or ppb)

108

13
13

ER-L ER-M Belfast Penob. Rockland
180

-Effects range-low and effects range-median from 
Long et al. 1995 1314

22.7

BUILDING STRONG®
Lobster Industry Informational Meeting – 02 May 2014: 
Searsport Harbor Navigation Improvement Project 

disposal sites

g
-Data are actual values, scale bars are approximate NA



Step 5 – Chemistry analysis results naphthalene (ug/kg or ppb)

5
24

10
18

ER-L ER-M Belfast Penob. Rockland
2100

-Effects range-low and effects range-median from 
Long et al. 1995

110

160
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-Data are actual values, scale bars are approximate 6.511



Step 5 – Chemistry analysis results arsenic (mg/kg or ppm)

1517

16
18

ER-L ER-M Belfast Penob. Rockland

70

-Effects range-low and effects range-median from 
Long et al. 1995

70

171413
8 2
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-Data are actual values, scale bars are approximate

8.2



Step 5 – Chemistry analysis results lead (mg/kg or ppm)

1110

18
16

ER-L ER-M Belfast Penob. Rockland

-Effects range-low and effects range-median from 
Long et al. 1995

218

322327
47
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g
-Data are actual values, scale bars are approximate

47



Step 5 – Chemistry analysis results total mercury (ug/kg or ppb)

129

4442

129
110

ER-L ER-M Belfast Penob. Rockland

710

-Effects range-low and effects range-median from 
Long et al. 1995

710

100145
276

150
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g
-Data are actual values, scale bars are approximate



Comparison of Searsport chemistry results with other Maine 
harbors dredged within the past ~15 years 

PCBs (ug/kg or ppb)

ER-L ER-M

180

36

22.7

36

11

Searsport PortlandSearsport 
average

Portland 
average

-Effects range-low and effects range-median from Long et al. 1995
-Data are averages of concentrations presented in project
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Environmental Assessments, scale bars are approximate



Comparison of Searsport chemistry results with other Maine 
harbors dredged within the past ~15 years 

Arsenic (mg/kg or ppm)

ER-L ER-M

70

12
8.2 9

1217 8 8

Searsport Portland Rockland Belfast Camden Bass Searsport 
average

Portland 
average

Rockland 
average

Belfast 
average

Camden 
average Harbor 

average

-Effects range-low and effects range-median from Long et al. 1995
-Data are averages of concentrations presented in project
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Environmental Assessments, scale bars are approximate



Comparison of Searsport chemistry results with other Maine 
harbors dredged within the past ~15 years 

Lead (mg/kg or ppm)

ER-L ER-M
218

4447 445114 52 14

Searsport Portland Rockland Belfast Camden Bass Searsport 
average

Portland 
average

Rockland 
average

Belfast 
average

Camden 
average Harbor 

average

-Effects range-low and effects range-median from Long et al. 1995
-Data are averages of concentrations presented in project
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-Data are averages of concentrations presented in project 
Environmental Assessments, scale bars are approximate



Comparison of Searsport chemistry results with other Maine 
harbors dredged within the past ~15 years 

Total Mercury (ug/kg or ppb)

ER-L ER-M

710

373310
150

130

299

81

373

29

Searsport Portland Rockland Belfast Camden Bass Searsport 
average

Portland 
average

Rockland 
average

Belfast 
average

Camden 
average Harbor 

average

-Effects range-low and effects range-median from Long et al. 1995
-Data are averages of concentrations presented in project
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Environmental Assessments, scale bars are approximate



How does the Searsport 
chemistry results compare 
with the overall Penobscotwith the overall Penobscot 
Bay mercury study?

C t d d t dCourt ordered study:
• covered the Penobscot River 
and the entire bayy
• multiple stations sampled
• multiple media sampled
• multiple forms of mercury• multiple forms of mercury 
analyzed

Source: Figure 6 from Phase I 
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Penobscot River Mercury Study, 2008



Background on Mercury

• naturally occurring elementnaturally occurring element 
(only metal that is liquid at room 
temperature)
• the organic form methylthe organic form methyl 
mercury is a neurotoxin that can 
bioaccumulate

Source: LearnNC.org

• undergoes complex cycling in 
t l t ith i dnatural systems with increased 

potential for methyl mercury 
formation in marsh systems
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Estuary Aquatic Sampling 
Stations from Penobscot 
River StudyRiver Study

ES7 adjacent to portj p

ES8 west of proposed
di l itdisposal site 

St d anal ed for bothStudy analyzed for both 
total mercury and 
methyl mercury

Source: Figure 6 from Phase I 
Penobscot River Mercury Study, 2008

BUILDING STRONG®
Lobster Industry Informational Meeting – 02 May 2014: 
Searsport Harbor Navigation Improvement Project 



Total Mercury in Sediments Averaged from Four Sampling Rounds

ES7 ES8

Stations (from north to south)

BUILDING STRONG®
Lobster Industry Informational Meeting – 02 May 2014: 
Searsport Harbor Navigation Improvement Project 

Figure 20 from Phase I Penobscot River Mercury Study, 2008



Study recommended an action limit of 450 ug/kg total mercury in 
sediment as a trigger for remediation

ES7450 ug/kg 
remediation trigger

ES8
remediation trigger

Stations (from north to south)
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Figure 20 from Phase I Penobscot River Mercury Study, 2008



Comparison of Searsport chemistry results with other Maine 
harbors dredged within the past ~15 years 

Total Mercury (ug/kg or ppb)

ER-L ER-M

310

710

299
373

450 ug/kg 
remediation 
trigger

150
130

81 29

Searsport Portland Rockland Belfast Camden Bass Searsport 
average

Portland 
average

Rockland 
average

Belfast 
average

Camden 
average Harbor 

average

-Effects range-low and effects range-median from Long et al. 1995
-Data are averages of concentrations presented in project
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Environmental Assessments, scale bars are approximate



Step 7 – Submit results to EPA  Based on the results, the 
material was deemed suitable by the EPA for placement at an 
in-water dredged material disposal site
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Selection of a Potential Disposal Site

• Previously used for dredged
Project location

Previously used for dredged 
material disposal?

• Capacity of the site

Potential 
disposal 
sites

Capacity of the site

• Proximity to sensitive 
resourcesresources

• Distance from project location

O• Other logistical issues
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Studies Supporting the Selection of the Disposal Site

• Belfast Bay (Steels Ledge) site• Belfast Bay (Steels Ledge) site -
marked on charts (historical); 
evaluated in 2000, 2007-08 but no 
detailed record of usedetailed record of use
• Penobscot site – nearby area 
marked on charts (historical)

• initial sampling in 2007-08
• bathymetry, imaging, benthic 

li i 2013

• Rockland – established 
regional site with use dating

sampling in 2013

regional site with use dating 
back to 1973
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Concerns with Use of the Rockland Disposal Site
Extended haul distance to 
disposal site
• approximately 38 miles 
additional haul for each scowadditional haul for each scow 
round trip

• additional 63 days of tug-
scow traffic on the bay
• additional 260 000 gallons of• additional 260,000 gallons of 
diesel fuel usage
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Studies Supporting the Selection of the Disposal Site

• Belfast Bay (Steels Ledge) 
site – averages ~60 ft deep
• Limited pockmarks on theLimited pockmarks on the 
bottom
• Size (550 x 550 yds) and 
d h h f hdepth mean that most of the 
site would need to be used 
for placement of material
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Studies Supporting the Selection of the Disposal Site

• Belfast Bay (Steels Ledge) 
site – averages ~60 ft deep

• 2013 survey area 
expanded to include chartedexpanded to include charted 
historic disposal area

• Penobscot Bay site -
depths of 100-200 ft 
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Studies Supporting the Selection of the Disposal Site

• bathymetry revealed pits 
with relatively steep sides 
and extending well below 
the surrounding seafloor 
• uniform fine-graineduniform fine grained 
sediments
• clusters of deep pits within 
h i id l fthe site appear ideal for 
limiting the footprint of the 
placed dredged material
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Studies Supporting the Selection of the Disposal Site

t f th it• one or two of the pit 
clusters could provide 
sufficient capacity for all 

f

Approximate 
size of scow

the material from the 
project
• disposal would bedisposal would be 
targeted to cover less 
than ¼ of the site
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Limiting Impacts to Water Quality and Biota
• strict seasonal windows on when the 
work can be performed

• electronic tracking of every scow during 
loading transport disposal and returnloading, transport, disposal, and return

• water column monitoring at the startup 
of the project and for any major change p j y j g
in operations

• periodic bathymetry to track placement 
t th itat the site

• long term monitoring to track the 
recovery of the biological community at y g y
the disposal site
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Concerns Addressed When Selecting a Disposal Site

• Can the material be accurately• Can the material be accurately 
placed at the site and will it 
remain there?

• Will there be an unacceptable 
release of material to the water 
column during disposal?

• Will the disposed material 
t bl i tcause an unacceptable impact 

to the benthic community?

Oth it ifi ?• Other site-specific concerns?
(e.g. mercury, lobster)
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Information

USACE Draft Feasibility Study and Environmental AssessmentUSACE Draft Feasibility Study and Environmental Assessment
http://www.nae.usace.army.mil/missions/ProjectsTopics/Searsport.aspx

USACE Disposal Area Monitoring System (DAMOS) reports
http://www.nae.usace.army.mil/Missions/DisposalAreaMonitoringSystem(DAMOS).aspx

Maine DEP email
channeldredge.dep@maine.gov
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